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1. Overview
Welcome to PEAKS Studio 11.

1.1 How to Use This Manual

This chapter provides an overview of PEAKS Studio 11’s features typical data analysis work flow in PEAKS Studio. It
is strongly recommended for new users of PEAKS Studio to read this chapter to get a big picture of what PEAKS
Studio provides and how to use PEAKS Studio. For users who are familiar with the PEAKS Studio product line from
previous releases, it will be a similar user experience and this chapter may be used as reference.

1.2 What is PEAKS Studio 117

PEAKS Studio 11 is the first release of PEAKS Studio on the new platform. PEAKS Studio 11 is an all-in-one software
solution for data dependent acquisition (DDA) and data independent acquisition (DIA) shotgun proteomic mass
spectrometry data analysis. It is a vendor-neutral platform capable of reading in raw mass spectrometry data and
public data formats. Intuitive result visualization and validation tools are provided at every stage of analysis and
results can be exported. In addition to the various DDA and DIA identification and quantification workflows with
ion mobility support provided in previous releases, PEAKS Studio 11 highlights the new Glycan Search and Deep
learning algorithm. Our newest release comes with new features and bugfixes. The following section provides an
overview of the major additions in PEAKS Studio 11, including the new Quality Control function and enhanced
PEAKS PTM Search with Signature lon labelling. Additional feature requests were implemented to enhance user
experience.

1.3 What’s New?

PEAKS Studio 11 introduces the enhanced Quality Control function for DDA/DIA Identification and Quantification
results. PEAKS PTM Search has been improved with new Signature lon detection and modified peptide view with
confident PTMs.

Here are some of the highlights:
e Quality Control function

Optional QC step added to both the DDA and DIA Identification and LFQ workflows. Analyze data quality to ensure
data, identification, and quantification consistency across the sample set by evaluating key attributes for each
sample.

e Confident PTM improvement and Signature ion detection

Detect expected and potential signature ions in modified peptides. Report signature ions and display signature ions
in spectrum chart. Highlight confident PTMs and compare modified and unmodified peptides.

e Mixed Mode support
Added ‘MIX’ fragmentation mode support for Thermo mixed data which has two fragmentation modes.

e TMTQC



Added support for replicate channels in reporter ion quantification. Set CV filters for grouped replicate channels to
improve labelled quantification.

e Local RT Normalization

Enhanced normalize to TIC and normalize to standard proteins with local RT normalization. Use TIC of nearby RT
range as the normalization factor to improve ratio calculation.

e Modified Peptide View

Added a new view in Identification results to compare modified and unmodified peptides and display the spectrum
chart in a mirror plot.

e Export Spectral Library from other results.

In addition to DDA Database search result, added support to generate PEAKS spectral libraries from these results:
Denovo, Deepnovo, Peptide Search, DIA Denovo, DIA Database Search

e  MGF, MSe, and Bruker .tsf loading
Added support for loading more data types.
e DeepNovo workflow

Enhanced DeepNovo search replaces De Novo if GPU is available.

There are also additional smaller features we believe that users will benefit from:
e  Peptide View Filter adds length and -10IgP filter.

Provides a Length filter for quickly filtering for peptides of certain length and a -10IgP filter to improve user
experience when looking for higher confidence peptides.

e Library Viewer support for OpenMS and Spectronaut spectral libraries.

Added some support for OpenMS and Spectronaut libraries to Library Viewer. Open and view libraries, convert
them to PEAKS Studio format, and configure them for use in library search.

e Data mzXML Exporting
Added mzXML exporting for raw data. Combine with pepxml export to load into Skyline.
e Neutral Loss

Added support for specifying neutral loss when creating custom PTMs. Displays neutral loss in spectrum chart and
ion match table.

e  Skip Data Refine and Mass Correction
Provided the option to skip data refine for preprocessed data. Provided the option to not perform mass correction.
e Rename Sample

Added a way to rename samples that have been loaded or used in analyses already.



e TMT16plex / TMT18plex support

Added built-in TMT16plex and TMT18plex reporter ion quantification methods.

1.4 Installation and Activation

1.4.1 System Requirements

PEAKS 11 is recommended to be installed on 64-bit Windows operating system with Windows 10 or later. PEAKS
11 installer will take ~2.5GB of disk space and PEAKS 11 program files will use ~5GB disk space. The program files
folder will take up more disk space over time as protein databases and glycan databases are configured and saved.
The amount of disk space required for this purpose depends on the size of the user's datasets. Protein databases
may require up to double the file size of the configured .fasta file. It is recommended to allocate a large disk space
for the purpose of running projects, and ensure the location of the project has a lot of free space to handle the size
of the project.

The two main factors affecting PEAKS 11’s performance are CPU and RAM. The minimum, recommended and ideal
requirements are as follows:

e  Minimum: Quad-core processors and 32 GB of RAM.
e Recommended: 16 threads processors and 64GB of RAM with compatible GPU (described below).

e Ideal: Intel Core i7/i9/Xeon or AMD Ryzen 7/9/threadripper processors with total 32 threads or more, and
64-128 GB of RAM with compatible GPU.

For running DIA Database Search and DeepNovo, it is recommended that the machine is equipped with at least
64GB of free memory and a NVIDIA CUDA compute capability >= 4 GPU with at least 8GB of dedicated memory.

1.4.2 Installation on a Windows operating system
Double-click on the PEAKS Studio 11.exe installer.

e
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Go through the steps of the Setup Wizard, selecting a directory for the application to be installed in. By default, it
will select path C:\PEAKSStudio11

If you already have PEAKS Studio 11 installed and would like to update it, you can select the current installation
path and overwrite that installation. When prompted, select “Yes to All” which will overwrite only the necessary
files in the updated version. The configured databases and custom modifications, methods, etc. will not be
replaced. However, the license key needs to be applied again and it will trigger a new performance configuration.
Updated PEAKS Studio 11 has optimized the performance configuration further so it should have an improvement
in runtime using the default configuration that gets applied.



1.4.3 Activation
Once set up, double-click on PEAKSStudio.exe in the installation folder.

» ThisPC » Local Disk (D:) » PEAKSStudioll v | O O Search PEAKSStudioll
MName a Date modified Type Size
JAnstalld) 2022-11-21 2:51 PM File folder
databases 2022-11-21 2250 PM File folder
db 2022-11-21 2:50 PM File folder
dependencies 2022-11-21 2:50 PM File folder
jre 2022-11-21 2:50 PM File folder
logs 2022-11-21 2:51 PM File folder
SampleProject 2022-11-21 2250 PM File folder
[%] 32peaks.gif 2022-11-1811:44 AM GIF image 2 KB
D EULA 2022-11-18 11:44 AM File & KB
licensetxt 2022-11-18 17:44 AM Text Document & KB
D MOTICE 2022-11-18 17:44 AM File & KB
PEAKS 11 Beta - Quick Start Guide. pdf 2022-11-18 11:44 AM Adobe Acrobat D... 2,555 KB
E peaks.conf 2022-11-21 2:51 PM COMF File ZKB
D peaks.conf.backup 2022-11-18 11:44 AM BACKUP File 2KB
| £ peaks.jar 2022-11-18 17:44 AM Executable Jar File 438,528 KB
| | PEAKS.vmoptions 2022-11-21 2:51 PM VMOPTIONS File 1KB
I" PEAKSStudio.exe 2022-11-18 17:44 AM Application 546 KB
| ] PEAKSStudic.vmoptions 2022-11-18 11:44 AM VMOPTIONS File 1KB
=| splash.png 2022-11-18 11:44 AM PNG File 271 KB
Systeminfo.tut 2022-11-21 2:51 PM Text Document 1KE
W uninstall.exe 2022-11-18 11:44 AM Application 720 KB

You will be prompted for a license key. For purchasing a license or requesting a trial license key, please contact
sales@bioinfor.com
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N Welcome to PEAKS Studio O ®

Welcome to PEAKS Studio

Thank you for using PEAKS Studio. The most accurate, sensitive, easy-to-use software package for complete
proteomics analysis.

n Activate PEAKS Studio with a trial or purchased license ke

By entering the license key, the features of PEAKS Studio will be activated and the software
will be ready for use.

By completing the online registration form, a trial license key will be sent to you via email.
You will also gain access to free email and phone supports during the trial period.

/87

Viewer PEAKS Studio can be used as a viewer without activation. Take advantage of the advanced
user interface provided in PEAKS Studio to share results with colleagues and collaborators.

(7) Activate PEAKS Studio manually

After a successful activation, the application will perform an automatic performance configuration. Double-click on
PEAKS.exe again to open the program and you will be greeted with the main interface.

1.4.4 Manual Activation

In case there is a problem in applying the license key conventionally, such as not being connected to the internet,
or not being able to reach the license server, we have the option to activate PEAKS Studio manually.

Select the option in the bottom right and follow the steps outlined.

P Welcome to PEAKS Studio b

Welcome to PEAKS Studio

Thank you for using PEAKS Studio. The most accurate, sensitive, easy-to-use software package for complete
proteomics analysis.

" Activate PEAKS Studio with a trial or purchased license ke

By entering the license key, the features of PEAKS Studio will be activated and the software
will be ready for use.

Register to get a free trial license key

By completing the online registration form, a trial license key will be sent to you via email.
You will also gain access to free email and phone supports during the trial period.

/67 Use PEAKS Studio as a viewer

Viewer PEAKS Studio can be used as a viewer without activation. Take advantage of the advanced
user interface provided in PEAKS Studio to share results with colleagues and collaborators,

I@ Activate PEAKS Studio manuaII!I

1. Gather Information: Input your name, email address, and license key to generate a license request file.



2. Save License Request File: Select a folder to save the license.request.

3. Update License Request File: On a computer with internet connection (it can be any computer, doesn’t
have to be the computer with PEAKS Studio installed), go to the webpage
http://www.bioinfor.com/Ics20/index.jsp
Click on Next and Choose File to select the license.request file. If this license.request file is from a
different computer, use a USB key to move it between computers.

Type in the 6 digit verification and then Register.

4. Import License: You should receive an email from support@bioinfor.com
Back in Manual Activation, copy the license content in the email, or import the license file.

5. Activation Complete: Click Finish. Performance Configuration will automatically apply, and PEAKS Studio
will need to be restarted.

1.4.5 License Key descriptions

To view the current license, click on the o icon under the Help menu located at the top of the interface. This
opens the About BSI PEAKS Studio dialog where the current license details are listed.

‘ About BSI PEAKS Studio

PEAKS Studio 11.0 build 20221118
Copyright © 2000-2022 Bioinformatics Sclutions Inc. All rights reserved.
This software product includes the following software licensed under the Apache .

License 2.0t

Apache Commons NET
Copyright (C) 2002-2020 The Apache Software Foundation

Apache Commons CLI
Copyright (C) 2002-2020 The Apache Software Foundation

License to Evaluation Users
License key
License start / expire 2022-11-01 / 2022-12-01
SPS expire 1900-01-01
| Thread # 80
Module License Status
PEAKS Glycan Expire on 2022-12-01 '
PEAKS O Expire on 2022-12-01
PEAKS IM Expire on 2022-12-01

[ View end user license agreement

‘Warning: This computer program is protected by copyright
law and international treaties. Unauthorized reproduction
or distribution of this program, or any portion of it, may
result in severe civil and criminal penalties, and will be
prosecuted to the maximum extent possible under the law.

License Wizard

(=]
ES

Tech Support

Each license key has a specified start / expire date. Licenses will have activation limits so it is intended to only be
applied on the machines designated for PEAKS Studio 11. In the Module section, the following optional modules
that are included in the license are listed.

PEAKS Platform: This is the base license without any add-on modules. Both DDA and DIA workflows are available.

PEAKS IM module: Enables running DDA and DIA analysis with ion mobility data, including timsTOF 1/k0 and FAIMS
CV with results displayed in a 4D view.


http://www.bioinfor.com/lcs20/index.jsp
mailto:support@bioinfor.com

PEAKS Q module: Enables running quantification workflows including Precursor ion quantification (SILAC/iTRAQ),
Reporter ion quantification (TMT/iTRAQ), Label-free quantification for DDA and Label-free quantification for DIA.

PEAKS Glycan module: Enables running Glycan Search workflows.



1.5 Supported Data Formats

PEAKS 11 currently supports vendors with the following data formats:
1) Thermo - .raw, FAIMS, DIA

2) Bruker — timsTOF, tdf/tsf/baf/yep/fid, diaPASEF

3) Waters - MSe, .raw

4) SCIEX - .wiff, .wiff2 (requires license key), DIA, ZenoTOF

5) Agilent - .d

6) Shimadzu - .Icd

7) .mzml and .mzXML

8) .mgf

1.6 Quick Walkthrough

This chapter will go over the basic functions in creating projects and running analyses, as well as provide an
overview of the different options available for deleting samples and analysis, modifying and running analysis, and
other navigation options.

1.6.1 Start Page and Sample Project
Upon opening PEAKS 11 interface for the first time, you are presented with the Start Page seen below.

Start Page x

Cbmplete Solution for Proteomies

PEAKS. Studio {1

Recent Projects News & Highlights

& PEAKS HUPO Industry Sponsored Seminar (December 5, 2022)
Kick off HUPO 2022 and join us for PEAKS Industry Sponsored Seminar in Gran Cancun 5 room at the Convention Center. From §-9am we are thrilled to present one of the latest PEAKS

4; Weekly Featured User Publication | ion of Cell and DRG Neurite Behaviors within Decellularized Peripheral Nerve Matrix
Learn more about this study on how decellularized nerve hydrogels (dNHs) can be used for peripheral nerve injury and examining now dNHs can promote neurite remylination and inh

&; Weekly Featured User Publication | Bovine Bone Gelatin-Derived Peptides: Food Pr ing Char istics and ion of Antihypertensive and A...
Hypertension affects over a billion people around the world and overactivation of renin-angiotensin-aldosterone system (RAS) is one of the main pathologies. Here, this study aims to

4@ Glycan Profiling Lab Service: O ycop for In-Depth Analysis Webinar (October 27, 2022)
We will discuss the importance and how BSI has developed optimised glycoproteomic workflows and software tools to overcome challenges to identifying glycans and their attachment site.

>>> Click to open a sample project <<<

4; Weekly Featured User Publication | O P! ing CrePAPS Poly Activity Enhances Protein Translation and Accumulation in Chlamydomeo...
Learn how overexpression of Canenical C. reihardtii poly (A) polymerase (crePAPSs) genes can possibly be harnessed to exploit green algae for recombinant protein production on an

& Weekly Featured User Publication | Under ing the itutive pr ion of MHC class | immunopeptidomes in primary tissues

CD8+ T cells can eradicate abnormal cells through the: recognition of small peptides presented by major histocompatibility complex (MHC) class | molecules. In this study, a system-level and
@ Weekly Featured User Publication | Umami peptides screened based on { ics and virtual ing from Ruditapes philippinarum and Mactra v...
Umami is the fifth taste found in substances that mainly include amino acids and ides. Here, the of and virtual screening is employed for rapid screening of

Clear Project History
& PEAKS GlycanFinder: Enable In-Depth Glycoproteomic Analysis Webinar (September 15, 2022)

We will be demonstrating how PEAKS GlycanFinder provides a highly sensitive and accurate glycoproteomics software solution to advance your understanding of the glycoproteome.

Featured Tutorial
@; Weekly Featured User Publication | Electronic cigarette liquids impair metabolic cooperation and alter proteomic profiles in V79 cells

E-cigarettes have gained popularity as a safer alternative to cigarettes; but research has shown the harmful effects of e-cigarettes on a range of cellular processes. In this study, the

# PEAKS GlycanFinder Release
BSI will be releasing PEAKS GlycanFinder for its PEAKS Studio platform, to enable in-depth Glycoproteomics analysis.

4 ASBMB’s 14th International Sy ium on Mass Spi y in the Health and Life Sciences @ Broad Institute of MIT and Harvard, Cambridge, MA, ..
Join us at booth #16

4; Weekly Featured User Publication | Betaine St ion Causes an Increase in Fatty Acid Oxidation and Carbohydrate Metabolism in Livers of Mi...
The liver is the main venue for B-oxidation of fatty acids, and it maintains the balance of fat metabolism. Many studies showed that betaine regulates fat metabolism. In this work, the

Online Tutorials ] & Weekly Featured User Publication | The effect of steam cooking on the proteolysis of pacific oyster (Crassostrea gigas) proteins: Digestibility, allerge...
The Pacific oyster is a major seafood around the world and it is important to understand the effect of heating on proteins of this aquatic species. Learn how LG-MS/MS was used and how

@ PEAKS GlycanFinder Lunch & Learn @ Boston University (in-person, August 19, 2022)
All Tutorials >> | Join us for a Lunch & Leam at Boston University, for a free workshop to learn more about the brand NEW PEAKS GlycanFinder.

£ Wealkhv sar Puhliratinn | Cvelie i i1m inn af lartullvsine reveals widsenraad lartulatinn in tha human nratenmea



The Start Page lists recent news and highlights related to PEAKS Software line. Clicking on any of the titles will open
the web browser showing interesting reads about recent developments.

In the top left “Recent Projects” section, there is an option to open the Sample Project. If you do not see the
option, click on “Clear Project History”. The Sample Project is meant for users to have a quick view of what PEAKS
11 has to offer. This project cannot be modified or deleted in any way.

¥ € SampleProject
> _Q v Analysis 1

» = Data

Once open, click on the arrow next to Analysis 1 and double-click on the DB Search result node to open the sample
result. This is the Database Search result which you can learn more about in later sections.

1.6.2 Setting up a new project

This section is created for those not familiar with previous PEAKS Studio or PEAKS Online platforms. If you have
experience with PEAKS products, the workflow settings and user interface (Ul) for PEAKS Studio 11 will be
straightforward.

To get started with a new project, in the toolbar, click on to create a new project.

A& Project Wizard

Project Creation

Create Project

Project Name: Demo Project

Project Location: Dishare\PEAKS_Desktop_Demo_Projects

Data Selection

Local Sample Enzyme Instrument Fragment  Acquisition
l& Sample 1 Trypsin - Orbitrap {Orbi-Orbi) = HCD - DDA -
L
o + Add data files...
ﬁ & + Add sample...
()
s
»L-
®
LA

[ Workflow Selection > ] [ Finish ] [ Cancel ]




The Project Wizard opens at the Project Creation step. Here, you first add the raw mass spectrometric data files

into the project. Add in a demo file from orbitrap instrument if you have one available. The data files selected need

to be added into samples, and we provide an option to quickly configure a large number of samples by name using
®

the 0 button. Adding samples by Delimiter is a great feature for quickly grouping and naming samples for

large experiments.

Add sample(s) by n

Delimiter RegEx

Delimiters: Penod(.) E] Hyphen (- E] Ssemicolon ;) E] Space Underscore (_) E] Comma(,)

D COthers:

Ana ANG2 CON_15D10_rep1_01.RAW

[ ana | anc2 |[ con |[ 15D10 ‘ [ Raw |

Sample: rep1_01
Ana_ANG2_COMN_15D10_rep1_01.RAW

Sample: rep1_02
Ana_ANG2_COMN_15D10_rep1_02.RAW

OK Cancel

After selecting supported data files and adding them into samples, make sure to set the correct Instrument,
Fragmentation, and Acquisition mode. Use the “Copy to Whole Project” button to copy the settings from the
selected sample to all other samples.

Next, you may click “Finish” to load the data files only or you may proceed with setting up of your analysis by
clicking on “Workflow Selection >”.

For raw data acquired in Data Dependent Acquisition (DDA) mode, five Workflow options are available:

e DeepNovo / De Novo

e  PEAKS DB Search (optional PEAKS PTM Finder and SPIDER)
e  PEAKS Q (LFQ, SILAC, TMT/IiTRAQ)

e  Glycan Search

e DeepNovo Peptidome

10



‘ Analysis Wizard

Project Creation Workflow Selection

@ Create New Workflow O Select Your Workflow

Y
q
Xe-
P
b

DeepNovo /De Novo

Data Deep Nove / De Novo

PEAKS DB (In-depth de novo assisted search)

b

PEAKS Q (de novo assisted search quantification)
o

Glycan Search

DeepNovo Peptidome

Peptide Database Search

< Back Data Refine Cancel

For raw data acquired in Data Independent Acquisition (DIA) mode, two Workflow options are available:

e DIA Identification (Spectral Library Search, Database Search, De Novo)

e DIA Quantification (Spectral Library Search, Database Search, LFQ)

Identification
© &
Quantification
-
Finally, you may create a new workflow or use a saved workflow from previous analysis, where saved parameters

are automatically loaded into your new analysis. Click on the “Select Your Workflow” option to see a list of saved
workflows. Any workflows you save later will appear here.

11



O Create New Workflow @ Select Your Workflow

Clear

CE FAIMS DIA LFQ

For the purpose of this demo, select the DDA PEAKS DB Workflow indicated below.
PEAKS DB (In-depth de novo assisted search)

[
° Q ENTTTT

Click on “Data Refine” to begin setting up the PEAKS DB workflow.

Data Refine Options

D Preprocessed Data - Skip Data Refinement
Mass Correction

Associate feature with Chimera

The first step in PEAKS DB workflow is Data Refine.

Associate feature with Chimera: If enabled, PEAKS will assume that a tandem scan may contain two or more
peptides, which will allow PEAKS to identify co-eluting peptides found within the acquisition window of the scan. It
does this by searching for peptides that match the monoisotopic mass of any peptide feature in the acquisition
window.

Mass Correction: The precursor m/z values given by some instruments are often not of the monoisotopic ion. This
creates problems in downstream analysis. By examining the isotope shapes in the corresponding MS scans, this
function can accurately adjust the precursor m/z to be equal to the monoisotopic ion m/z.

Preprocessed Data - Skip Data Refinement: For data that has already been preprocessed, such as those with
centroiding, mass correction, and charge deconvolution. It is not recommended to check this option unless you are
sure the data has been preprocessed.

Once selected, in the bottom right corner, click on “DB Search” to continue to the next step.

12



‘ Analysis Wizard

Error Tolerance

Precursor mass: | 10,0 ppm - Fragment ion: | 0.02 Da

Enzyme

Enzyme: Specified by each sample hd Digest Mode:  Semi-Specific hd Missed Cleavage: | 2 :
PTM

Set PTM
Remave

Switch Type

i

Maximum allowed variable PTM per peptide: | 3

Database
Target Database:  Benchmarking_Uniprot_Hu... - MNew Taxanomy: | all species;
Contaminant Database:  N/a - Peptide Length: | & : to | 45 -

Deep Leaming Boost
PTM Search

C] Find Unspecified PTMs with PEAKS PTM

Spider

D Find Mutations and Sequence Variants with SPIDER

< Back Cancel

The DB Search setup contains parameters such as mass tolerance, enzyme and digest mode, missed cleavages,
modifications (fixed or variable), database information, as well as advanced search options such as PTM Finder
(search for additional modifications) and SPIDER (search for sequence variations).

Existing configured protein database may be selected, or a new database can be added and configured by clicking
on “New” option. Note that for the Uniprot database, the taxonomy files (taxdmp and speclist) are already
preloaded into the databases folder in the installation folder.

Once finished, click on QC to proceed to the next step.

13



‘ Analysis Wizard

ac

Control Sample:  Sample 1

[ An Attributes

- Acceptance Tolerance (%):  10.0

Diata QC Attributes: Identification QC Attributes:
Attribute Attribute
O #ms1 O #psm
O =ms2 [ #ms2 scans
[ Ms2/Ms1 Rate # |dentified Features
[:] # Features # Peptides
[:] Full Width (min) C] # Sequences
[:] FWHM (sec) C] # Protein Groups
[ eec [ #Top Proteins
[:] TIC Correlation C] # All Proteins
[ 1D Rate
[ #PSM/# Peptides
[ W31 Error Mean (5.0]
[ MS2 Error Mean (5.0)
[T Missed Cleavane Ratio

Standard Peptides:

S[e=

The Quality Control function can be enabled to get important statistics about data quality as well as comparing the
identification and quantification results with the selected control sample. It is optional and will run swiftly so it is
encouraged to familiarize yourself with this function.

Click on Report to proceed to the next step in the workflow.

14



‘ Project Wizard x

Report Filter

P5M/Peptide

(®) PSM -10LgP »= 15.0 () PSM FDR(:) () Peptide FOR(%)
Protein

@ Proteins -10LgP »= 15.0 O Protein Group FDR(%) Proteins Unique Peptides »= 1 -

Denovo

Denove Cnly ALC(%8) = 500 [:] Denove Cnly Tag Sharing D Denove Cnly Fully Matched

Workflow

C] Save Workflow

Analysis

Analysis Name Analysis 1

F.P =

Report Filter is the final step in the workflow setup. Here, pre-selected scoring for PSM/peptide, protein, and De
novo tag will determine the reported results. Important to note is that changing these filters and re-running the
same analysis will take less time given that these filters are applied to the final output.

At this point, you may also choose to save your workflow parameters, which will allow you to re-select this
workflow in the future. Lastly, the analysis can be given a name, or it can be renamed later in the project view.

Clicking on Finish will start loading the data files and running the analysis.

1.6.3 Monitoring analysis and task cancellation
Click on the Progress tab on the bottom left (below the project tree) to see progress status of projects or analyses
being run. The statuses are as follows:

e RUNNING: The tasks in this step are running and in progress.
e  PENDING: The tasks in this step are queued.

o DONE: All tasks in this step are complete.

e  FAILED: An issue has prevented the task to complete.

e CANCELLED: The analysis was cancelled while in progress.

15



The progress bar is also colour-coded. Green indicates completed tasks in the step, blue indicates tasks in progress,

orange indicates pending tasks in the step, red is an encountered failure during a task, and light blue is analysis
cancellation.

In progress and pending tasks can be cancelled by right-clicking on the analysis.

¥ € Demo Project
p =

Q ¥ Analysis 1

P = Data

Console Properties

Action Progress Status

¥ € Demo Project RUNNING
Data Loading () 1005 DOME
v "0 Analysis 1 | ‘ RUNNING‘
Festure De_i] 100% DOMNE

Data Refine () 1007 DOMNE

De Nova () 0% RUNNING
Database Search (L0000 0% PENDING

A bar at the bottom left will also indicate if PEAKS Studio is currently busy running tasks.

Clicking on the Console tab will provides more details on the current tasks being run and may give more insight on
how far the analysis progressed.
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Progress Properties

B L T

Found existing task f98cab8e-ceba-dccd-b08c-eTecdbbdcadd for DBE_BATCH_SEARCH,
Found existing task 75e24fb8-4377-4ce9-b221-2831797a173k for DE_SUMMARIZE, re
Found existing task 425c09be-5a6d-463b-bbcb-c9cd0320c151 for DE_FILTER_SUMME
Found existing task 6d41df1d-b92b-4943-90a4-4293f03b2e54 for DE_DENOVO_ONLY
Found existing task 02c6a5d5-8866-4fd6-83ac-8b1213778a52 for DB_DENOVO_ONLY
Found existing task c29acb59-e0db-43fb-ba%e-bbcB2e0e003e for DE_DENOVO_ONLY
Found existing task f950d142-3b63-4daf-abc7-b78f377193e for DB_DENOVO_ONLY_
Found existing task 1f2fba3a-00ed-4ffb-8836-eddadaBebadd for DE_DEMOVO_ONLY_
Found existing task b62f2d7a-a444-4c49-afBc-bf662027d095 for DE_DENOYVO_OMNLY_
Found existing task c0e01758-2f98-43c4-b678-cddbda376695 for GLYCAM_FINDER, re
Found existing task 7dc3981d-7225-4c8a-9c05-0623277a4c0b for GLYCAM_FINDER, re
Found existing task 77f3a58b-1d%-42c5-9cal-b43c933 5f2df for GLYCAMN_FINDER, reu
Found existing task 26fd1532-f990-4f0d-b26d-bf128c3ed96c for GLYCAN_FINDER, rel
Found existing task bOf7fb3c-a8c8-4ebe-8388-98cdab745ede for GLYCAN_FINDER, re
Found existing task ¢550028d-622f-4526-b2e7-4b61fcc5fb02 for GLYCAN_FINDER, re
Found existing task 7b1bff3f-0b95-4850-87fb-c59945343b5d for DE_FEATURE_SUMM
Found existing task Ded413e10-af79-decd-b7d1-581b00b60de5 for GLYCAMN_FINDER_S
Task 6618c97e-blef-47fc-97a8-4f4700002d 1f of GLYCAM_FINDER_FILTER_SUMMARIZ
Service container for service GLYCAN_FINDER_FILTER_SUMMARIZE, task 65618c97e-b0
Starting sub process for GLYCAN_FINDER_FILTER_SUMMARIZE task 8618c97e-b0ef-47
Task 6618c97e-blef-47fc-97a8-4f470b602d 1f service GLYCAN_FINDER_FILTER_SUMM
Detached service GLYCAN_FIMDER_FILTER_SUMMARIZE task 66158c97e-blef-47fc-972

Task 7da3alal-bc97-4a69-acca-ce18b245d08b of LFQ_RETENTION_TIME_ALIGNMEMN
L]

In the build directory there is a logs folder which also logs this running info. A tasks folder saves all the logs for
each individual task ran.

» PEAKSStudioll » w | 0

& Mame

lags

When encountering issues, the user is encouraged to submit the logs folder to the PEAKS support team so that we
can better assist you with the problem.

Clicking on the Properties tab will show details on each of the selected result nodes. For example, selecting a
Glycan Search result node will display the parameters used in this setup in the Properties tab.

In addition, selecting either the Project node or Analysis node in the project tree will display the time that the
project or analysis was created.
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Progress Console

Analysis Name  Analysis 2
Created At 2022-11-18 131703

Total Samples 1

Steps Data Refine, Deep Movo, Peptide Search

1.6.4 Project Tree Hierarchy
¥ @ Orbisample_2022-11-18

P @  Analysis 3
A+ Analysis 2
¥ = Data Refine
v A Sample 1
@5 OrbiSample.RAW
# Deep Novo
T] Peptide Search
<, Export
> & v Analysis 1
¥ = Data
v A& Sample 1
@5 OrbiSample.RAW

In the top left of the interface is the Project View. Project View will display any opened projects that are complete

or in progress. The typical project tree has the following nodes:

1. Project node (top level): Displays the project name. It can collapse/expand the project. Right clicking will

allow user to close the project or run another analysis in the project.

2. Analysis node (second level): Each analysis run will have its analysis node under the project. Each analysis

can collapse/expand. Right clicking on the analysis node provides the option to change the name of the
Analysis. There is also an option to delete the analysis from the project.

3. Data Refine node (third level): Expand to see the samples included in the analysis. Expand each sample to

see the fractions or data files added to the sample. Double-click to open the data refine view. For more
information on the Data Refine view, see 5. Data Refinement.
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4. Result node (third level): The main result node. Double-click to open the result node. Later sections will
cover details of the result view.

5. Export node (third level): The Export result node provides several options for exporting. This is particularly
useful for exporting the results tables into a comma separated text file (csv). There are several other
export options available such as mgf export, html export, and spectral library generation. Double-click to
open the Export node and see the options available. For more details on each of the exports, refer to the
Export sections in each of the result node chapters.

6. Sample node (second level): Displays the samples in the project. Click on the dropdown arrow to expand
and reveal the data files in that sample. Right-click on the sample to delete it from the project. This can
only be done if no analysis is using that sample and the project is not currently running an analysis.

7. Data File node (third level): Similar to the Data Refine Node but with unrefined (raw) data view. Double-
click to open any of the raw data files.

1.6.5 Analysis and Sample renaming and deletion

Once the project analysis run is completed, the result nodes will appear in the project view (top left). Here,
completed analyses can be renamed or deleted by right-clicking on them.

¥ £ Demo

» = Data Refine ,
Delete Analysis

&l De Novo
"3 DB Search
ol Export

» = Data

Samples can also be deleted by right-clicking on the Sample under ‘Data’ dropdown. Important to note that the
Data can only be deleted if it is currently not a part of any analysis, and the project, that the sample is loaded into,
is not running any analysis at that moment. Additionally, all analyses containing the sample to be deleted, must be
deleted first. This is to prevent unwanted issues related to removal of the data from the project.

|_— |
¥ = Data

&5 rAaIMSs_cv-3 5_1_2000mM.raw

Delete Sample
@~ FAIMS_CV-3bv-39v_siac_1u_5_1_2000mM.raw

Samples can be renamed by right-clicking on the Sample while they are not being used in an analysis in progress.
Once renamed, any results that are opened need to be reopened for the new name to apply.
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I sample Name *

Enter new sample name

1.6.6 Save Workflow from Analysis

Right-click on any analysis and select the Sauz Ol o option to save the parameters set in a saved workflow.

Assign the workflow a name so that it can be used in future analyses without having to set parameters.
Y save Workflow *

Enter workflow name

1.6.7 Running additional analyses in existing project and modifying analysis

=

In the Projects tab, click on - to run a new analysis in the current project. Within Data Selection, In Project tab
will allow selecting pre-loaded samples.

Data Selection
Local In Project

» Sample 1
» Sample 2

Another useful feature for running additional analyses is “Modify Analysis” function. Clicking on @ will prepare a
new analysis with the same parameters as the existing one, which makes it a fast and convenien t way to modify
only specific parameters or report new filters without having to go through each of the settings again.

If the analysis is run with the same settings as the existing analysis in the project, the project should finish
instantaneously, creating a duplicate of that analysis.

1.6.8 Project opening and closing

While the Projects tab is selected, the projects currently opened are at the top. Select the tab to switch between
each project. Clicking ‘X’ on the tab will close the project.
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Projects Configurations Tools PEAKS Studio

é
B W=

2]
&
5

& LFQ_SevereWild_normalizationTest_2022-09-30 € Demo Project € Demo € Orbisample_noSettings x

Projects can also be closed by right-clicking on the project and selecting “Close Project” in the dropdown. It is
recommended to close unused projects to preserve memory.

= .
= D3t Create Analysis

To open an existing project, click on the - icon. You can also open from the list of recently opened projects by

clicking on - . Ten latest projects are listed here. Recent projects can also be opened from the Start Page Recent
Projects lists.

1.7 Import PEAKS Online Project

PEAKS Studio 11 also supports importing archived PEAKS Online projects. Click on i to select an archived Online
project to view in PEAKS Studio 11.

™Y Import Online Project

>
Archived Project Path: I

Project Name:

MNew Project Path: Dishare\PEAKS_Demo_Import
[ CK ] [ Cancel ]

Any result nodes that are available in both PEAKS Online and PEAKS Studio can be imported successfully into
PEAKS Studio. Certain figures and tables will not be displayed since they are not available in the PEAKS Online
project. Due to different project structures, running an analysis on an imported PEAKS Online project is prevented.
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2. Configuration

Click on the @ button to open the configuration dialog. We provide a number of configuration options which
will be explored in the following sections.

2.1 General Configuration - Default Directories Preferences

‘ Configuration x

£k General Default Input File Directory

°§” Enzyme D:\share\DataFiles|
& instrument Default Project Directory

~{PTM D\share\PEAKS_Desktop_Demo_Projects
s, TMT/TRAQ Q Method Default Export Directory

%, SILAC Q Method C\Users\test\PeaksExports
=T Database

__
£= Taxonomy

&, Spectral Library
&£ Glycan Database

L2, Workflow

Default directories can be set in Configuration > General. Each of these directories are used as follows:

e Default Input File Directory: This is the folder that is selected initially when adding input data files. Choose
the location of your source files for easy access when creating projects or analyses.

o Default Project Directory: This folder specifies the default location that projects will be created in. When
opening the Project Wizard, this will be the path set in ‘Project Location’.

o Default Export Directory: This is the folder that is selected by default for all exports of PEAKS Studio. This
includes exports of .csv and .html files from the Export node as well as any image exports provided.
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Clicking on ‘Save’ will save the selected directories.

Clicking on ‘Reset’ will set the directories to default. A pop-up will prompt the user to confirm this action.

2.2 Enzyme Configuration

‘ Configuration

{& General
of Enzyme
@ Instrument

~{ PTM

Enzyme List
<Built-In= Arg C
<Built-In= Asp N
<Built-In= Asp N + N-terminal Glu
<Built-In= CNBr

<Built-In= Chymotrypsin
<Built-In= Glu C (bicarbonate)
<Built-In= Glu C (phosphate)

L, TMT/ATRAQ Q Method

|/, SILAC Q Method

= Database <Built-In> Lys C
(+]

E= Taxonomy
Enzyme Detail

E‘ e Enzyme Name: Arg C

3 Glycan Database Cleave Sites (X = all amino acids)

after * R and  not before - | P
E=: Workfiow or after - and  before -
or after - and  before -
or after - and  before -

( New ][ Addrupdate |[ Delete ][ Help |

All of the built-in enzymes are listed here. A built-in enzyme cannot be modified or deleted.

Custom Enzymes can be created and updated. Provide the name of the new enzyme in the “Enzyme Name” field
and specify how the custom enzyme will cleave the protein between two amino acids to create peptides in the
“Enzyme Detail” panel.

The letter, X, denotes any amino acid at this position, while amino acids within the { and } brackets indicate any
amino acid except for the one in the brackets. Choose where the cleavage sites are by selecting after or not after
and before or not before to specify the range. Add multiple amino acids to indicate that cleavage happens before
or after any of the stated amino acids. For example, after RK means after R or K not after R and K.
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Click the Add/Update button to save the changes. The new enzyme will now appear in the “Enzyme List”, where it
can be accessed later. To delete a customized enzyme, select the appropriate enzyme and click the Delete button.

2.3 Instrument Configuration

‘ Configuration

£} General Instrument List

"ﬁ‘ Enzyme <Built-In= Orbitrap (Orbi-Orbi) l
<Built-In= Orbitrap Tribrid
<Built-In>= Orbitrap (Orbi-Trap)
~{ PTM <Built-In> Triple-TOF
<Built-In> timsTOF

@ instrument

luly TMTATRAQ Q Method

/%, SILAC Q Method
Instrument Info

| —
- Database Instrument Type:  Orbitrap {Orbi-Orbi) Manufacturer: Thermo Fisher Scii

= Taxonomy IModel: Eclipse, Lumos, Fusion, | lon Mobility Type: NOME M

lonization Source:  ESlinano-spray) ~ Lock Mass (-1 if not used): | -1
&, Spectral Library

=
o eyezuleelae MS Precursor Scan Mass Analyzer

EE: Workflow Type: FT-ICR/Orbitrap - Resolution: | 80000
Error Tolerance: 10.0 ppm -
(] centroided

MS/MS Product Scan Mass Analyzer

Type: FT-ICR/Orbitrap - Resolution: = 80000
Error Tolerance: 0.02
[ ] centroided

[ New ][ Add/Update ][ Delete ][ Help ]

The names of the built-in instruments are provided in the “Instrument List”. Select an instrument to view the
detailed instrument information in the “Instrument Detail” panel below.

The details of a built-in instrument cannot be deleted or edited.

Create a new instrument.
Click the New button and provide a name for the instrument in the “Instrument Details” panel.

Use the “lon Source” drop-down menu to select the ion source that was used: MALDI/SELDI or ESI (nano-spray).
This will help the PEAKS Data Refine tool to determine the charge of the ions.
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Use the “MS Precursor Scan” drop-down menu to select the type of MS scan that was performed. This selection
will tell the PEAKS Data Refine tool whether the survey scan is of sufficient resolution to determine the charge and
the monoisotopic peak during examination of the survey scan.

Use the “MS/MS Product Scan” drop-down menu to select the type of MS/MS scan that was performed. This
selection will help PEAKS decide which internal parameters (for weighing fragments and amount of noise) to use
during PEAKS auto de novo sequencing and a PEAKS DB search. Select LIT/FT if alternating high-res/low-res modes
were used. This will allow the algorithm to determine the mass analyzer from the scan header.

Specify the values for “Parent mass error tolerance” and “Fragment mass error tolerance” in Daltons or ppm.

Click the Add/Update button to save the changes. The new instrument will appear in the “Instrument List” where it
can be accessed when creating a new project file. To delete a customized instrument, select the appropriate
instrument from the “Instrument List” and click the Delete button.

2.4 PTM Configuration

‘ Configuration

{a. General Recent | Commen | Uncommon | Glycosylation | Artificial | Customized
Name Mono mass Residue site
f Enzyme 4-hydroxynonenal (HNE) 156.115 [CHK]
@ Instrument Acetylation (K) . 42.0106 K]
- Acetylation (N-term) 42.0106 X]@N

~-C PTM Acetylation (Protein N-term) 42.0106 X]J@N
Amidation -0.584 X@c

ks TMT/TRAQ Q Method Ammonia-loss (C@N-term) 17.0265 [Cl@n

Lﬁ: SILAC Q Method Ammonia-loss (Protein N-term) -17.0265 [TS]@N
Beta-methylthiolation 45.9877 [C]

_r.\ Database Biotinylation 226.0776 [K], PX]@M
Carbamidomethylation 57.0215 [C]

= Taxonomy Carbamylation 43.0058 K], J@nN

E\ Speciral Library Carboxylation (E) 43.9898 [E]
Carboxymethyl 58.0055 [C]

E Glycan Database Citrullination 0.984 [R]
Deamidation (N 0.984 [NQ]

€22 Workflow Dehydration -18.0106 [DYTS[@C
Dimethylation{KR) 28.0313 [KR]
Dimethylation{NP) 28.0313 [N], [Pl@N
Dioxidation (M) 31.9698 [M]
FAD 783.1415 [CHY]
Farnesylation 2041878 [C]
Formylation 27.9949 K], X]@N
Formylation (Protein N-term) 27.9949 X]@N
Geranyl-geranyl 2722504 €]
Guanidination 420215 K]
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Create a new PTM. To create a new PTM, click on the New button in the bottom right-hand corner of the PTM
Configuration window to display the “New PTM” dialogue. Provide the necessary information about the new PTM.

N New PTM X
PTM name: PTM abbreviation:
Formula: Rule:
Mass (Monoisotopic): Type: BTM -
Residue can be modified: Anywhere
(®) Peptice () Protein N-term C-term

Neutral Losses

Residue Mass Loss Always Loss

MNo content in table

Add Pattern |

Signature lons

Name Mass

Mo content in table

Add Signature lon

| Apply | | Cancel

e  PTM Name: This name will appear in the PTM list for future use after it is saved.
e  PTM abbreviation: The PTM name expressed in a shortened form.
e Mass (Monoisotopic): The mass that the residue gains or loses as a result of the PTM.

e Residues that can be modified: Enter residues that can be modified anywhere, or residues that can only
be modified if they are at the N- or C-terminus. User will also need to specify if these residues can be
modified on the peptide-level or protein-level.

e  Formula: The chemical formula of the PTM. This should correspond to the mass listed above.

e Rule: This field is used for the user's reference only. Users can use the field to enter a comment about the
PTM.

e Neutral Loss: Specify potential neutral loss for this modification.

e Signature lons: Specify expected signature ions for this modification.
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Click the OK button to save the changes. The new PTM will now appear in the “Customized” PTM list, where it can
be accessed later. To delete a customized PTM, select the appropriate PTM from the list and click the Delete
button.

The “Recent” tab lists all the PTMs recently used in analyses.

2.5 Algorithm Configuration

¥ General Algorithm List

°3 Enzyme PTM Search

Instrument

~¢ Modifications

&' Algorithm

s, TMT/TRAQ Q Method

|/, SILAC Q Method

" Database Confident PTM
o

- Peptide Tag Length = 3
£= Taxonomy

Peptide Tag lon Intensity = | 2 =
&, Spectral Library

Potential Signature lons
£ Glycan Database

e

o
- ‘0

Peak ion intensity = 2
L2, Workfl
=1 Workflow

Usetop 150 2 peaksin the spectra

Peak existence in = 30 < % of modified PSMs

Difference between modified and unmodified PSMs = 30

Modified PSM count = | 50 -

-

Reset

The Algorithm Configuration is used to tune certain algorithm parameters that are used in the workflow. At
present, PTM Search related algorithm parameters can be set.

Confident PTM

Peptide Tag Length > X : The number of X consecutive ions at the modification site in the peptide that have ion
intensity above the value Y set in the following algorithm parameter. If the PTM takes place at the N-term or C-
term, then there needs to be a number of consecutive ions + 1 (default would be 3 + 1).

Peptide Tag lon Intensity > Y: Defines the minimum ion intensity Y that is used in considering whether the PTM is
confident.

e.g. AnGTTVLVGMPAGAK is the peptide of interest, which has Deamidation (N) at position 2. We look at
X=3 consecutive amino acids in the peptide, so it would be ANG, or NGT. Whether it is b-ion or y-ion, we
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check [b2, b3, b4] or [b1, b2, b3] or [y13, y14, y15] or [y14, y15, y16] and their ion intensity. If those ion
intensity exceeds Y=2%, then this modification will be reported as a confident PTM.

Potential Signature lons

Peak ion intensity > Y: The ion intensity for a peak must exceed Y for it to be considered as a potential signature
ion. This is used in conjunction with the Use top X peaks in the spectra parameter to only select X peaks with ion
intensity 2 Y. If a signature ion does not meet these criteria anywhere, it will not display in the result.

Use top X peaks in the spectra: Only the top X peaks (in intensity) in the spectra are considered when searching for
potential signature ions. This is used in conjunction with the Peak ion intensity parameter in determining how
many peaks are considered when searching for potential signature ions.

Peak existence in 2 X % of modified PSMs: For the list of Modified PSMs, if the number of PSMs with this signature
ion is greater than X % of the total, then the potential signature ion will be reported. Potential signature ions that
do not pass this threshold will still be in the all potential signature ion export which is useful in determining how to
tune this parameter for future runs.

e.g. There are 5000 PSMs with ADP-Ribose, but only 1400 detected signature lon ADP_232. Since this is
28% of the total, and that is below the default 30%, potential signature ion ADP-Ribose_ADP-232 is not
reported.

Difference between modified and unmodified PSMs > X %: Both the list of Modified PSMs with the modification of
interest that has the detected signature ion as well as the list of Unmodified PSMs that has the detected signature
ion are recorded. A % of the Modified PSMs will have the potential signature ion detected, and a % of Unmodified
PSMs will have the potential signature ion detected. If the % of Modified PSMs is greater than X % compared to the
% of Unmodified PSMs, then this signature ion is reported as a potential signature ion. Potential signature ions that
do not pass this threshold will still be in the all potential signature ion export which is useful in determining how to
tune this parameter for future runs.

e.g. There are 5000 PSMs with ADP-Ribose, and 10000 without ADP-Ribose.

Of those 5000 ADP-Ribose PSMs, 3000 detected signature lon ADP_250. This comes to 60% of the total.
Of those 10000 Unmodified PSMs, 2000 detected signature ion ADP-250. This comes to 20% of the total.
Since 60% - 20% > default 30%, then the potential signature ion ADP-Ribose_ADP_250 is reported.

Modified PSM count > X: There needs to be at least X Modified PSMs in the result with this potential signature ion
for it to be reported in the result.
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2.6 TMT/iTRAQ Q Method Configuration

‘ Configuration

‘@' General Quantification Method List

of Enzyme =Built-In= iodo TMT-6plex (CID/HCD)
<Built-In= iodo TMT-6plex (ETD)
<Built-In= aminoxy TMT-6plex (CID/HCD)
~{ PTM <Built-In> aminoxy TMT-6plex (ETD)
<Built-In> TMT-8plex (CID/HCD)
<Built-In> TMT-10plex (CID/HCD)

Instrument

|, TMT/iTRAQ Q Method

%, SILAC Q Method <Built-In> TMT-11plex (CID/HCD)
=% Database
= Taxonomy Quantification Method Detail
. Name:  TMT-10plex (CID/HCD) Method Type:  Reporter lon Quantification
@, Spectral Library
|F| ThT10plex
= Glycan Database
LS, Workflow
Name Reporter lon Mass(Da)
TMT10-126 1261277
TMT10-127N 1271248
TMT10-127C 127,131
TMT10-128N 128.1281
TMT10-128C 1281344
TMT10-129N 1291315
TMT10-129C 1291378

PEAKS Studio comes with a number of predefined labelled quantification methods for TMT and iTRAQ
quantification. Custom label Q methods can be defined by users.

Built-in Label Q Methods. The built-in label Q methods within PEAKS Studio come standard with all installations
and can not be modified. To modify a built-in label Q method click the “Duplicate” button which will create a new
label Q method (it will not modify the original method) with the same settings as the built-in method, which can
then be modified.

Create a new Label Q Method. Click the New button to create a new label Q method.
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m Create Label O Method *

Quantification Method Detail
Name  TMT16PLEX

PTM I
[F] TMT16plex [ setpmm |

|J Remove |
| Switch Type |

Label Options

Name Reporter lon Mass(Da)
TMT16-126 126.1277 |z|
TMT16-127N 127.1248 m
TMT16-127C 1271311 |?|
TMT16-128N 128.1281 m
TMT16-125C 1281344 |7|
TMT16-129N 129.1315 | x|
TMT16-129C 129.1378 |7|
TMT16-130N 130.1248 m
TMT16-130C 1301411 |?|
TMT16-131N 131.1382 | X |

»
.

(" Add Label |

(o] (conce

PTM: The modifications used as labels for this label Q method. Click the Set PTM button to open the PTM options
and set the modifications for this label Q method.

Label Options: The labels used by this label Q method. Each label must include a:

e Name: (e.g.: iTRAQ-114). This will be the name associated with that channel in the labelled Q parameter page
and on labelled Q result pages.

® Reporter lon Mass: (e.g.: 114.11 for iTRAQ-114). The mass for this channel's reporter ion.
Click OK to save this method into the configured reporter ion quantification list.
Edit a custom Label Q Method. To edit a label Q method, click the “Edit” button to edit any fields.

Delete a custom Label Q Method. The user can delete the custom label Q Methods, but not built-in label Q
methods. Click on the “Delete” button to remove the custom method.
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2.7 SILAC Q Method Configuration

£ General Quantification Method List

of Enzyme <Built-In> SILAC-C(8)

<Built-In> SILAC-C(6)N(4)

<Built-In> SILAC-2plex (R10,K8)
~{PTM <Built-In> SILAC-2plex (R10,K8)
<Built-In> SILAC-3plex (R10,K8|R6,K4)
<Built-ln= SILAC - lle6

<Built-In= Dimethylation 3plex

@ Instrument

luls TMT/TRAQ Q Method
|/, SILAC Q Method
=T Database

ey Quantification Method Detail
£= Taxonomy

E\ Spectral Library Name:  SILAC-3plex (R10,K8|RE, K4) Method Type: | Precursor lon Quantification
E Glycan Database Name Modi Modi Detail R to P Modi

Light Mone
L2, Workflow Medium 4,4,5,5-D4 Lysi... 4.025107[K]

Medium 13C(6) Silac la... 6.020129[R] R to P (13C5)

Heavy 13C(6) 15N(2) ... 8.014199[K]

Heavy 13CI6) 15N(4) .. 10.008289[R] Rto P {13C5-15N1)

Dupicat

PEAKS Studio comes with a number of predefined SILAC quantification methods. Custom SILAC Q methods can be
defined by users.

Built-in SILAC Q Methods. The built-in SILAC Q methods within PEAKS Studio come standard with all installations
and can not be modified. To modify a built-in SILAC Q method click the “Duplicate” button in the SILAC Q method's
actions column. This will create a new SILAC Q method (it will not modify the original method) with the same
settings as the built-in method, which can then be modified.

Create a new SILAC Q Method. Click the “New” to create a new SILAC Q method. Fill in the settings below and click
“OK” to save this custom method.

Quantification Method Detail Name: This is the name that will appear in the SILAC Q methods list for future use
after it is saved. If selecting an existing name, it will replace that method in the list. Names with built-in methods
cannot be used and will not replace built-in methods.

Click on Add Row to add additional labels and set the Label Options as follows:
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e Name: (e.g.: Light). This will be the name associated with condition in the SILAC Q parameter page and on SILAC
Q result pages.

’
* Modi: The modifications used as a condition for this SILAC Q method. Click the button to open the PTM
Options dialog in the Artificial tab and set the modifications for this SILAC Q method.

¢ Modi Detail: Shows the selected modification's monoisotopic mass and residue site.

Delete a custom SILAC Q Method. The user can delete the custom SILAC Q Methods, but not built-in SILAC Q
methods. To delete a SILAC Q method find it in the Quantification Method List and click on the “Delete” button.

Edit a custom SILAC Q Method. To edit a SILAC Q method find it in the list and click the “Edit” button. All fields are
editable, and if the method name is changed, it will save a separate custom SILAC Q method and keep the original
as well.

2.8 Database Configuration

£ General Database List

uniprot_sprot_June-2-2020 fasta
Swissprot-Human-20329-yeast-7904 v201803 fasta
Reviewed Human_2022-09-19 fasta

of Enzyme

@ Instrument

L, TMT/ATRAQ Q Method
|/, SILAC Q Method

=% Database

= Taxonomy

LE@ Speciral Library Database Detail

FASTA format data. .. UniProtkB (Swiss-Prot, TIEMEL, ...} -
~{ PTM
Basic Option

s
- Workflow Database name:  uniprot_sprot_June-2-2020.fazia

Database path: D\1-Databases\uniprot_sprot_June-2-2020 fasta

Advanced Option
Rule to parse accession/id from FASTA title:

P=((INI(sp\))?0S+)
Rule to parse description from fitle:
MG+ *)F

563082 sequences

[ New ][ Add/Update ][ Delete ][ Help ]
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The “Database List” on the top shows all the configured databases in the system. Select a database from the list to
view the detailed information about the database in the “Database Details” panel.

Create a new database. Click the New button to create a new sequence database entry or select a database from
the “Database List”. The database can be configured in the “Database Details” area below. Click the Add/Update
button to save any changes.

Note: Databases can also be configured while creating a project in the Project Wizard.

Moving/Updating a database. To move a database to another directory, the location must be updated in PEAKS.
Select the database and specify the new location using the Browse button next to the “Database path” field. Then,
click Add/Update to save the new settings. If the database location is invalid, an error pop-up will be shown and
the change will not be saved.

Delete a previously configured database. To delete a database file, select the database to be deleted from the
“Database List” and click the Delete button at the bottom.

Note: A copy of the fasta database is copied into the installation folder db when configured. This is the main
reason PEAKS Studio installation directory will occupy more disk space over time as each database file configured
can be roughly two times the size of the original database.

Note: NCBI Database configuration can take a very long time depending on the size of the database. Please
prepare for PEAKS Studio to be busy during that time and it is recommended to configure NCBI Databases when
not actively using PEAKS Studio for other purposes.
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2.9 Taxonomy Configuration

A Configuration

L& General Taxonomy dump

of" Enzyme databases\taxdmp\
& Instrument Uniprot speclist

Ll TMTATRAQ Q Method databases\speclist txt
4t SILAC Q Method NCBI Gl taxid prot

=T Database
= Taxonomy NCBI accession to taxid

&, Spectral Library
~{ PTM

€= Workflow

The PEAKS Studio build bundles a taxdmp and speclist in the databases folder of the installed directory. Clicking on
the “Browse” button next to the text field will allow user to specify the path to a different taxdmp folder or
speclist.txt file. For NCBI databases, set gi_taxid_prot.dmp file for the NCBI Gl taxid prot and set
prot.accesssion2taxid.gz file for NCBI accession to taxid.

34



2.10 Spectral Library Configuration

‘ Configuration X

£k General Library List
of Enzyme timsTOF_TMT_2022-06-27-Analysis 2iRT
Demo

@ Instrument
~{ PTM

L, TMT/ATRAQ Q Method

Lty SILAC Q Method Library Detail
_r.\ Database Basic Options
Libran-‘ name: Demo
= Taxonomy Library path; = Dshars\Spectrallibraries_Online\Spectrallibrary-FAIMS-SL_45-65CViS
. Lib Infi
&, spectral Library forary nto
Library Name: Demo
= Library Path: Dishare\Spectrallibraries_Online\SpectralLibrary-FAIMS-SL_4...
L BhmmoEskEe Project Name: FAIMS_quickCheck
- Result Name: a"—‘\ﬂﬁWSiS 1. De Novo + Database Search + qu
L
=1 Workflow lon Mobility: FAIMS

Fixed Modifications: Carbamidomethylation

Variable Modifications: Deamidation (NQ), Oxidation (M)
Precursor Tolerance:  15.00 ppm

Fragment Tolerance: 0.05 Da

Database: uniprot_sprot (Homo sapiens (human))
Contaminant Database:

Fragment Annotation:  no loss, -NH3,-H20 etc

Use RT oriRT: IRT

Acquisition Method: DDA

Enzyme: Specified by each sample
Entry Count: 45109

[ New ][ Add/Update ][ View ][ Delete ][ Help ]

The “Library List” shows currently configured spectral libraries that can be used in PEAKS Studio DIA library search.
Click on “Browse” Library path to select a valid library file and give it a name in Library name. Clicking
“Add/Update” will configure this library with the name set, which will replace an entry if that name already exists.

Important to note that certain library files compatible with PEAKS Studio 11 can be configured. They are as follows:

e  PEAKS Studio generated spectral library, which is exported from the Database Search result. See Section
6.9.4 PEAKS DB Search result - Exporting - Spectral Library generation for how to export this library. Select
the .tsv file as the Library path, and if there is a .info file in the same path, it will also be read and
additional information about the library will be shown.

e  PEAKS Online generated spectral library, which is downloadable from PEAKS Online. Similar to PEAKS
Studio libraries, select the .tsb file as the Library path, and if there is a .info file in the same path, it will
also be read and more information about the library will be shown.

e  PEAKS Xpro generated spectral library, which is exported from the Database Search result from the
previous PEAKS Studio release. However, before being able to configure this library, it will have to be
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converted into a compatible library format using the Library Viewer tool (see 12.2 Spectral Library
Viewer).

Click on “New” to clear the Library path and Library name. Clicking on “View” will open the Library Viewer tool.
More details on this will be covered in 12.2 Spectral Library Viewer

Click on “Delete” to remove that library from configured library list.

2.11 Glycan Database Configuration

‘ Configuration X

£ General Database List

of Enzyme <Built-In>= N-Linked

<Built-In>= O-Linked

<Built-In= N-Linked Yeast

~{ PTM =Built-In>= N-Linked Mouse
<Built-In= N-Linked Human IgG
pGlyco-N-Human. gdb

[/, SILAC Q Method Demo

@ Instrument

luls TMT/TRAQ Q Method

=T Database

r= Taxonomy
Database Detail

¥, Spectral Library Glycan database: GDB -

&£ Glycan Database Basic Options

Database name:  Demo
=W
=1 Warkflow
Database path: D:\share\DataFiles\glycanDB\palyco3_GDB\pGlyco-O-HexOnly gdb

13 basic glycans

( New ][ Agarupdate | [ Deete | Heip |

Much like protein databases in section 2.7 Database Configuration, Glycan databases can also be configured.
PEAKS Studio 11 supports GDB and GlycoCT formats. Select a database by clicking on “Browse” next to Database
path and give it a name. Click “Add/Update” to configure the selected glycan database. If the name is already in
the glycan database list, it will replace that configured database. If the name is shared with a built-in database, it
cannot be configured as built-in databases cannot be modified or removed.

Click on “New” to clear the Database name and Database path for a new entry.
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Click on “Delete” to remove the configured glycan database. Built-in databases cannot be removed.

2.12 Workflow Configuration - Saved Workflows

A Configuration

£} General Workflow List
of Enzyme Searcn
@ DB PTM SPIDER

[
& instrument & FAIMS DIA LFQ

|_|_|b TMT/ITRAQ Q Method & timsTOF LFQ
& TMT
|/, SILAC Q Method
== Database
) Workflow Detail
£= Taxonomy DB PTM SPIDER (Data Refine step):
Associate Chimera: true
I, Spectral Library DB PTM SPIDER {(Denovo siep):
Parent Mass Error Tolerance: 10.0 FFM
- Fragment Mass Error Tolerance: 0.02 DA
( PTM Enzyme: Specified by each sample

Fixed Modifications:
LS, Workflow Carbamidomethylation
Variable Modifications:
Dieamidation (NQ)
Oxidation (M)
Max Variable PTM Per Peptide: 3
DE PTM SPIDER {Database Search step):
Parent Mass Error Tolerance: 10.0 PPM
Fragment Mass Error Tolerance: 0.02 DA
Enzyme: Specified by each sample
Max Missed Cleavage: 3
Digest Mode: Semi-Specific
Peptide Length : 6 - 45
Fixed Modifications:
Carbamidomethylation
Variable Modifications:
Deamidation (NQ}
Oxidation (M)
Max Variable PTM Per Peptide: 3
Database: uniprot_sprot_June-2-2020.fasta

Saved workflows are managed in the Workflow Configuration. To create a new saved workflow, check the Save
Workflow option in the “Report” step of any workflow in the Project Wizard.
Workflow

[:] Save Workflow

Save Workflow

Alternatively, right-click on an analysis and select the option in the dropdown menu.

Select a workflow from the “Workflow list” to view more details on the parameters set for that workflow which
will be automatically filled in the project wizard. A search box is provided for easy filtering of saved workflow
names. Click on “Clear” to reset the search box.

Clicking the “Delete” button will delete any selected workflows in the Workflow list. A confirmation dialog will
appear to ensure this is not done by mistake.
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2.13 Performance Configuration

The Performance Configuration is accessed by clicking on the button under Configurations tab. It will list your
computer resources including total physical memory and number of processors. Allocated resources for PEAKS
Studio is automatically calculated based on your computer’s specifications and can be modified at any time. Be
sure to leave some processors and memory free to allow other programs to function as normal while PEAKS Studio
is open. The Detach Service JVM checkbox is selected by default. It allocates 2 of the total threads and 8GB of the
total allocated memory specifically for the User Interface updates. Unchecking this may have performance issues
when using PEAKS Studio, and it is only recommended to be disabled on computers with low thread count (8 or
less) and less memory (32GB or less).

If the computer has a compatible GPU, it will be listed and the option to “Use GPU” can be selected. As a reminder,
a compatible GPU needs to have a CUDA compute capability version >= 4, which can be discerned from NVIDIA’s
website https://developer.nvidia.com/cuda-gpus

Ensure that the GPU has at least 8GB dedicated memory, and that the drivers are up to date.

Click “Apply” to save your preferred settings, and restart PEAKS Studio for the changes to be applied.

‘ Performance Configuration

Computer Resources

Total Physical Memory: 130719 (in MB)
Number of Processors: 48
Allocated Resources for PEAKS Studio

Total Threads: 36

Total Allocated Memary: 110 | (in GB)

C] Detach Service JVM

GPU Resource

Use GPU
NVIDIA GeForce GTX TITAN X

Apply | | Cancel
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3. Data View & Data Refine View

The data view & data refine view gives a visualization of the mass spectrometric data loaded into the project. It
allows for the inspection of LC-MS/MS details in an intuitive way for quality control and troubleshooting issues.

In the Data Refinement View, the information of a typical DDA LC-MS/MS data file is organized into 3 sections:

e MS - This section shows the TIC (total ion chromatogram) plot and all the MS scans. For each MS scan, the
corresponding MS/MS scans are also displayed.

e MS/MS - This section lists all the MS/MS scans. For each MS/MS scan, the corresponding features are
listed below, and associated number of features is displayed next to the MS/MS scan information header.

e LC/MS - This section provides a bird's eye view of the whole LC-MS dataset with detected features and
MS/MS scans marked on refined data.

After opening a data file by double-clicking the data node from the Project View pane, the choice of different views
can be made by choosing different tabs in the upper-left corner of the data view window. Hover mouse over an
opened Data tab to see a tooltip of which data file it is and from which analysis.

Start Page o glycop...de.raw x

RT 0.00 ~ 89.993004 (min) a

car\QA_PXDO24101_Collective_Studyglycopepnew_HCDETGIDOTCIDpeptide.raw_Chimera OFF]
mC

MSIMS

LC/MS

30 " “ L\ J Hi.hu T IR PRV . |

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

2, n ﬂ ms=1 RT=001 TIC=468EB Max intens.=5.6E7 scan=1

m/z

3.1 Data Refinement - MS View

The MS View contains the TIC and all of the scans. The total ion chromatogram (TIC) is displayed on the left of the
MS view. The navigation buttons are highlighted in the figure. To collapse the TIC chart, click the left navigation
button. Clicking on a specific position in TIC will display the corresponding survey (MS) scan. To navigate the MS
scans, use the up and down navigation buttons. The MS scans can also be navigated through using the up and
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down arrows of the keyboard. The tandem (MS2) scans associated with the selected MS scan are shown in the
panel below, where each can be viewed by selecting the different tabs identified by their "m/z" information.

The survey scans and tandem scans provide a few convenient ways to zoom and navigate the spectrum:

e Zoom to an m/z region - Click the desired start m/z and drag horizontally to the desired end m/z, release
the mouse button.

e Zoom in/out smoothly - Place the mouse pointer at a particular m/z value (right below the x-axis line),
scroll the mouse wheel button.

e Increase/decrease the peak intensity - Place the mouse pointer on the spectrum, scroll the mouse wheel
button.

e See the whole spectrum - Double-click on the spectrum or click the 1:1 button.

3.1.1 Data Refinement - MS View - timsTOF Instruments
timsTOF Instruments have a different MS View that includes lon Mobility information.

Start Page % Analysis 1 basic1223 »201809..2042.d X

ko
RT 0.00 ~ 5.6057057 (min) q u g
13 1697.83 123
e a

MS/MS

LC/MS

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 mfz

1009.4686 2 94442412 938 4820 2 90843722 844.9207 2 8174130 2 7348010 2 70732432 =

Intensity (%)

100

Ll ‘ NMMM ‘ll b dwe! g

L
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

R ms=2 mz=844.9207 z=2 RT=2.75 TIC=1.63E4 Max intens.=4.8E2 prelD=4080
R | aa

The total ion chromatogram (TIC) is displayed on the left of the MS view. A red bar on TIC curve points the current
selected retention time. The top panel at right side shows the MS1 data at the selected retention time as an MS1
Frame - a heat map in m/z-1/k0 dimension.

The precursors associated with the selected MS1 Frame are listed at the bottom panel - one tab per precursor. The
MS2 data associated with a precursor are pooled to form a combined MS2 spectrum. Each precursor tab shows the
corresponding combined MS2 spectrum.
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3.1.2 Data Refinement - MS View - DIA Acquisition

Data Refinement is also available for DIA data. The MS tab is similar to DDA but without any associated MS2
displayed for each MS1 scan. Select both timsTOF instrument and DIA acquisition to run diaPASEF data, which will
have a similar MS View.

3.2 Data Refinement - MS/MS View

The MS/MS View shows the list of tandem scans on the left. If data refinement has been performed on the data
file, each tandem scan in the list will indicate the total number of associated features at the end of the spectrum
header [ex. "695.8360 (RT=26.95 Scan=1348) 2" from the image below indicates that there are 2 peptide features
associated with the selected tandem scan]. In addition, when data refinement has been performed, a tandem scan
header can be expanded and the associated features and their details (e.g. m/z, RT, charge) are listed below. When
a tandem scan is selected from the list, the following information is provided to the right of the list: a summary of
the spectral results, the MS/MS spectrum, the zoomed in LC/MS view, the lon Match Table, and its Survey Scan.
Similarly, when an individual peptide feature is instead selected from the list, the result for that feature is
displayed. Zoom options are the same as described in the “MS View” section.

e Summary of Spectral Results: A table with a summary of the spectral results is displayed here, including
the associated feature information, de novo sequence (if de novo sequencing has been performed), and
database ID sequence (if a PEAKS search has been performed).

e MS/MS Spectrum: A view of the tandem scan will be displayed here. If de novo sequencing and/or a
PEAKS search has been performed for the data file, the scan will be annotated. By clicking the sequence
results from the Spectral Result table, the corresponding annotation will be displayed. Users will also have
the ability to turn on the alignment and error map for the spectrum view when de novo sequencing
and/or a PEAKS search is performed.

A search function is provided to search for specific Scan numbers (or precursor ID for timsTOF data files).

e LC-MS Snapshot: The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat
map 2-D view. The MS/MS scan is indicated by a red framed square and the span of the yellow line
designates the isolation window. If data refinement has been completed, purple circles will also be
displayed on the heat map, and selecting an individual feature from the list on the left will highlight the
feature in purple.

e Parent Scan: The “Survey” tab displays the precursor scan with the best signal within the isolation
window. The buttons that appear in this section are identical to those explained in Section 5.2, “MS
View”.

e lon Match Table: An "lon Match" tab will appear when one of the sequence results from the Spectral
Results table is selected. The “lon Match” tab in the bottom pane displays a table with the possible
fragment ions for the selected MS/MS scan. Each ion in the table shows the calculated fragment mass,
where mass values displayed in color indicate fragment ions present in the spectrum. N-terminal ions are
shown in blue and C-terminal ions are shown in red. A fragment ion is found when there is a matching
peak within the mass error tolerance, as defined in the de novo sequencing parameters, and when
relative intensity of the matching peak is at least 2%. The ion types displayed in the table can be
configured in "Spectrum Annotation Settings".

e  Glycan lon Match Table: For glycosylated peptides identified using Glycan Search, a Glycan lon Match
table is provided showing the Theoretical m/z and Observed m/z of each Glycan Moiety matched ions.
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3.2.1 Data Refinement - MS/MS View - timTOF Instruments
MS/MS View for data acquired using a timsTOF instrument includes lon Mobility information.
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The MS/MS View shows the list of precursors on the left panel. The right panel shows the details associated with
the selected precursor. The combined MS2 spectrum is shown in the right middle panel. The MS1 Frame, to whom
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the precursor belongs, is displayed at the bottom-right panel zoomed in to show the precursor and the associated
feature.

3.3 Data Refinement - LC/MS View

The LC/MS view shows the distribution of LC-MS signals/features as a heat map. Placing the cursor on the heat
map will show the m/z value and the retention time of that point.
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The LC/MS view provides various convenient ways to zoom and navigate the LC-MS features in the data:

e Move to a specific heat map area: Click on the heat map, hold and drag the cursor until the desired
area of the heat map is reached and then release the mouse button.

e Zoom to a specific heat map area: Right-click on the heat map, hold and drag the cursor to select the
desired area of the heat map and then release the mouse button.

e Move to a specific heat pap area from thumbnail: Current view range of the heat map is shown as a
rectangle in the Thumbnail. Click on the thumbnail view range rectangle, hold and drag the cursor
until the desired area of the heat map is reached and then release the mouse button.

e Jump to a specific heat map area: Provide approximate m/z and RT values separated by a space in
the Locate: m/z RT box and then hit the Enter key to zoom in to an area centered at the specified m/z
and RT value.

e Zoom in/out from thumbnail: Place the cursor on the Thumbnail and then scroll the mouse wheel
button.

e Zoom infout smoothly: Place the cursor at a particular (m/z value, RT) position and then scroll the
mouse wheel button.
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Move to a specific RT range: Click the cursor on the TIC or the RT axis, and then hold and drag the
cursor until the desired range is reached.

Zoom to a specific RT range: Place the cursor on the TIC or the RT axis, and then scroll the mouse
wheel button.

Move to a specific m/z range: When the m/z axis is zoomed in, click the mouse on the m/z axis, and
then hold and drag the cursor until the desired range is reached.

Zoom to a specific m/z range: Place the cursor on m/z axis and then scroll the mouse wheel button.

Change contrast of the heat map: Place the cursor on the heat map, press and hold the Ctrl key, and
then scroll the mouse wheel button.

Change peak height in the 3D intensity mode: Place the cursor on the heat map, press and hold the
Ctrl key, and then scroll the mouse wheel button.

View the whole heat map: Click the 1:1 button in the control.
Move back/forward to previously specified heat map area: Use the Back and Forward buttons

“»

in the control to navigate the previously specified heat map areas.

3.3.1 Additional LC/MS Controls
The heat map view offers various controls to study the LC-MS data features. The following sections describe the
control options and their uses in detail.

3.3.1.1 Noise Level
Select the appropriate threshold for noise filtering by peak and/or feature intensities. Once selected, the heat map
view will reflect the changes dynamically.

[::] Features

E10 1E10
1E8 1E8

Ef 1EA
Ed 1E4
FPeak Feature

3.3.1.2 Show/Hide Features

To view the detected LC/MS features, mark the Features checkbox in the control. The features detected during the
data refinement steps will be highlighted by small, red, diamond-shaped points on the heat map. Placing the
cursor over such a feature point will show the boundary of the feature using a red polygon and display a pop-up
window that includes the following information: the monoisotopic m/z, the mean RT, the charge state of the
feature, and the total area under the XIC curves of the feature.
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Note: Multiple features can be selected and represented by different colors by holding Ctrl and selecting the
feature points.

3.3.1.3 Locate M/Z and Retention Time

Type an m/z and an RT value, such as "618.88 50.5" in the "Locate" text box to
pinpoint a specific (m/z, RT) position in the LC/MS view.

3.3.1.4 Show/Hide MS/MS Spectra

Select the MS/MS Spectra checkbox to indicate where a tandem scan has been taken. The location will be marked
with blue-outlined squares on the heat map. Place the cursor over a square to view the precursor m/z, the RT, the
precursor charge state, and the scan number of that spectrum. Click on the square to view the acquisition window
(indicated by the yellow line), and the spectrum in a pop-up window. Once selected, the square will become red-
outlined.
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3.3.1.5 Show/Hide Markers
Select the checkboxes to show the markers of where tandem scans are associated with different types of peptides.

e MS/MS Spectra will display all tandem scans. These are marked by empty blue markers.

e De novo tags will display all tandem scans associated with peptides found in De Novo search. These are
shown as empty orange markers.

e De novo only tags are associated with the de novo only table in the DB Search result. These are shown as
solid orange markers.

e |dentified peptides are markers from Database search results such as DB Search, PTM Search, and SPIDER.
These are shown as solid blue markers.

e Quantified peptides are markers associated peptides from TMT and SILAC quantification. These are shown
as solid green markers.

e  Glycopeptides are markers from Glycan Search glycopeptides. The location will be marked with a purple
marker for N-linked glycopeptides and yellow for O-linked glycopeptides.

C] Features

[ ] Ms/Ms Spectrs
E] D& mowo tags

[:] D& mowa only tags
E] Identified peptides
D Quantified peptides

Place the cursor over a square to view more details about that spectrum in the tooltip. Click on the square to view
the acquisition window (indicated by the yellow line), and the spectrum in a pop-up window. Once selected, the
square will become red-outlined. Note that each of these markers can be jumped to from each of the respective
result tables.
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For FAIMS data, each marker will have different shades of colour to differentiate between CV values.
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3.3.1.6 Intensity View
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In addition to the heat map view, PEAKS also provides a 3D intensity view for visual inspection of the LC/MS data.

To switch between the heat map view and the intensity view, click the

options. The intensity view has the same set of controls to easily zoom and navigate. Click the

switch back to the 2D view.

.

button in the top-right LC/MS control

button to
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3.3.1.7 Navigation History
e »

The left and arrow buttons in the control panel provides the option to switch back and forth to previous
views such as zoom levels, m/z or RT ranges, 3D view, and different noise level filters.

3.3.1.8 Export LC/MS

Click the b icon on the LC/MS control options to export the LC/MS heat map or intensity view in PNG format.

3.3.2 Data Refinement - LC/MS View - timsTOF Instruments

The LC/MS view of timsTOF Instruments have an extra IMMS 1, utton to view the IM-MS dimension. Clicking on it
will show a confirmation pop-up to process data reduction and index creation. This will take some time depending
on the size of the data. Once complete, the IMMS pop-up will be shown with 1/k0 on the y-axis, m/z on the x-axis,
and the RT range is based on the range in the LC/MS view. Adjust the RT in the LC/MS to adjust the RT range in the
IMMS view.

The set of controls and functions in the in IMMS view is the same as in the LC/MS view.
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3.3.3 Data Refinement - LC/MS View - DIA Acquisition
The Data Refinement LC/MS view is also provided for DIA data. It only has Features markers and no tandem scan
markers. The controls are the same as conventional LC/MS view controls.

3.4 Data View

In the Project View, double-click on a data file under a Data node to view the raw data visualisation. This view is
similar to the Data Refine view except it is from the raw data. The MS View, MS/MS View, and LC/MS View are all
similar to what is shown in the Data Refine result node.
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3.5 Project Wizard Data Refine

In the following chapters, each workflow type will be explored. Data Refinement is a mandatory step for every
analysis. For DDA workflows, a Data Refine Option “Associate feature with Chimera [DDA]” is provided.

Data Refine Options

Associate feature with Chimera [DDA]

The Data Refinement step has a single option “Associate feature with Chimera [DDA]”. If checked, PEAKS will
consider a tandem scan can contain two peptides and PEAKS will search for chimera spectra to enable correct
inference of co-eluted isobaric peptides.

3.6 Data Exports
When any DDA analysis is completed, an Export node appears with options for Data Exports. In Project View,

double-click on & BPort 1o open the Export node. The loaded Data can be exported as Raw MS2 scans or Refined
MS2 scans in MGF format. Raw scans can also be exported in mzXML format.

¥ [ Data Exports

Raw M52 scans (MGF)
Refined M52 scans (MGF)
Raw scans [mzXML)
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4. Denovo peptide sequencing

De novo sequencing derives a peptide sequence directly from the tandem mass spectrum without the need of a

sequence database. It is the preferred method for identifying novel peptides and the study of unsequenced
organisms.

PEAKS Studio provides a reliable and comprehensive solution for automated peptide de novo sequencing. It

features:

Accurate de novo sequencing

The PEAKS Studio de novo sequencing algorithm and scoring functions are constantly tuned for each
instrument type to ensure optimal accuracy.

Easy-to-use user interface

PEAKS Studio generates a comprehensive result summary and provides interactive views of annotated
spectra.

Support of all major instrument types

PEAKS Studio supports de novo sequencing of spectra generated by various mass analyzers (Ex. Orbitrap,
lon Trap, Time-of-Flight, Quadrupole) and instrument types (Ex. Orbitrap Eclipse with FAIMS, timsTOF,
ZenoTOF) in common fragmentation modes (Ex. CID, HCD, ETD, ETHCD).

Automated result validation

PEAKS Studio assigns a local confidence score to each amino acid in a de novo sequence. The local
confidence score ranges from 0 to 99%, indicating how confident the algorithm considers a particular
amino acid residue to be the correct assignment. Moreover, the peptide sequence is evaluated by an ALC
(Average of Local Confidence) score, which is the average of the local confidence scores of all the amino

acids in the sequence.
Note: For details about the PEAKS de novo sequencing algorithm, please refer to the initial publication:
"PEAKS: Powerful Software for Peptide De Novo Sequencing by Tandem Mass Spectrometry", Rapid
Communication in Mass Spectrometry, 17(20): 2337-2342 (2003).
Other PEAKS Studio tools, including PEAKS DB for database search, PEAKS PTM for unspecified PTM search,
and SPIDER for homology search, depend on the de novo sequencing result to achieve superior sensitivity and

accuracy.

4.1 De Novo Analysis Workflow and Parameter Settings
To run a De novo Analysis, Select the De Novo option in Workflow Selection

DeepNovo /De Novo

° fh

After deciding the Data Refine option, proceed to the next step to see the Denovo parameters.
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‘ Project Wizard x

Error Tolerance

Precursor mass: | 10.0 ppm - Fragmention: | 0.02 Da
Enzyme

Enzyme: Specified by each sample hd

PTM

Set PTM

i

Maximum allowed variable PTM per peptide: | 3

The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the de novo peptide and the
monoisotopic mass of the precursor ion.

Precursor Mass Tolerance unit: PEAKS de novo generates peptides within the precursor mass error tolerance.
Precursor mass error tolerance can be specified in either Daltons or ppm.

Fragment Mass Error Tolerance: PEAKS de novo uses this value when scoring de novo peptide sequences. PEAKS
Studio considers a fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units
are Daltons.

Both precursor and fragment error tolerance parameters need to be set consistently with the mass accuracy of the
instrument.

Enzyme Settings: Select the enzyme used for protein digestion from the enzyme drop-down menu. PEAKS de novo
respects the enzyme specificity at both ends when generating peptides.

Note: When the selected data node is a project of multiple samples, "Specified by each sample" allows samples to
be analyzed separately, using their respective specified enzymes during project creation.
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Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high degree of
non-specificity.

PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and variable PTMs

expected in the experiment. Highlight PTMs and click on the (=) button to place them as either Fixed or Variable
PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking “Remove All” will
reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into the Variable PTM
list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on “View” to see
more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Note: The use of variable modifications increases the size of the computational search space for the de novo
sequencing algorithm. It is recommended not to select too many variable modifications in PEAKS de novo. See
PEAKS PTM for alternate search options.

‘ Project Wizard x

Report Filter
P5M/Peptide

Protein
Workflow

Save Workflow Denovo Example

Analysis

Analysis Name Analysis 1 DEnovci

| < Back ‘ | Finish | | Cancel |
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Click on “Report” to proceed to the final step. The Denovo result does not have any Report filters that need to be
set. From here, there is the option to specify an Analysis Name (which can be later renamed) and/or decide to save
the Workflow to quickly re-use in future analyses.

4.2 Understanding PEAKS De Novo Sequencing Results

When de novo sequencing is done, double-click on the £ De Novo

result contains three tabs:

result node to open the the Denovo result. The

e Summary: This shows an outline of the PEAKS de novo search results with key statistics. The overall
quality of the experiment can be examined and the filters for de novo ALC can be adjusted at the top of
the page.

e De novo: This shows a list of peptide sequences that pass the ALC threshold detected by de novo
sequencing.

e  Feature: This shows a list of features detected in the refined data. Features associated denovo peptides
are easily identified here.

The following sections will explore each of these three tabs in the Denovo result.

4.3 Denovo result - Summary tab

In the summary tab, A PEAKS Studio de novo sequencing result can be filtered using Average Local Confidence
(ALC) score. Low quality de novo sequences can be filtered out by specifying a minimal threshold of the ALC score.
The purpose of filtering is to remove poor sequences in which residues are incorrectly identified. By default, the

ALC threshold is set to 50%. After changing the threshold, click = to apply the new filter. The result in the
Denovo result view will be updated accordingly.

DeNove ALCE = 500 = [ Acply |[ Notes |
= L M\ )
E]
£
H 1. Notes
T
2. Result Statistics
2
8 Table 1. Statistics of data and result.
3 Sample Name “MS2 ZPSM | #PSM (alc > 30) | PSM (alc > 50) |#PSM (alc > 70) | # PSM /% MS2
All 4277 5812 4191 2534 1899 135.9%
Sample 1 4277 5812 4191 2534 1899 135.9%
g Table 2. Result filtration parameters.
‘g( De novo score(%) =50%
w

3. Other Information

Table 3. Search parameters.
Search Engine Name: PEAKS DENOVO
Parent Mass Error Tolerance: 10.0 ppm
Fragment Mass Error Tolerance: 0.02 Da
Enzyme: Trypsin
Fixed Modifications:
Carbamidomethylation (+57.02)
Variable Modifications:
Deamidation (NQ) (+0.98)
Oxidation (M) (+15.99)
Max Variable PTM Per Peptide: 3

Click on (=] to open the Notes dialog to save useful information regarding this Analysis. The Notes will appear in
Section 1 of the summary page at the top.
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Section 2 Result Statistics gives key statistics in Table 1 on the number of MS2 scans and # PSMs total as well as
with different ALC thresholds for each sample. The #PSM / #MS2 provides a de novo sequencing identification rate
metric for each sample.

Table 2 simply shows what is the current Denovo ALC filter set. This is placed here so that when the Summary page
is exported, the viewer will know what the ALC threshold was at the time.

Section 3 Other Information shows the parameters that were set when the analysis was ran.

4.4 De novo result - De novo View

The "De Novo View" displays the de novo sequencing results in greater detail, as shown in the next figure. The
table on the top displays de novo sequences, while the bottom section provides additional information about the
peptide-spectrum match.
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4.4.1 De novo View - De novo table
The following list describes the contents in each of the columns of the Denovo table:

e Scan: The scan number and data file it belongs to. The scan number is a unique index for tandem mass
spectra in the data.

e Peptide: The amino acid sequence of the peptide as determined by de novo sequencing. A modified
residue is followed by a pair of parentheses enclosing the mass of that modification.

e  ALC(%): The average local confidence. ALC is calculated as the total of the residue local confidence scores
in the peptide divided by the peptide length. The higher the score the more confident the denovo
candidate.

e Length: The number of amino acids in the sequence backbone.

e m/z: The precursor mass-to-charge ratio.
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e 2: The precursor charge.

e RT: The retention time (elution time) of the spectrum as acquired by mass spectrometer.

e Area: The area under the curve of the peptide feature found at the same m/z and retention time as the
MS/MS scan. This can be used as an indicator of the abundance of the peptide.

e Mass: The monoisotopic mass of the peptide.

e ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.

e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e Mode: The fragmentation mode in which de novo sequencing is performed by the algorithm.

Click on any of the column headers to sort the column.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

In the table, Amino acids in de novo sequences are color-coded according to their local confidence scores. Red
represents a very high confidence (greater than 90%); purple represents a high confidence (80 to 90%); blue
represents a medium confidence (60 to 80%); and black represents low confidence (less than 60%). Hover the
cursor over the sequence to view local confidence scores of each individual amino acid.

VLGEAMTGLS AGANK 73.
VTLVNPWGLNS DK

vV L G
TTPDVLFYQNHK H E H

9 58 54

15 709.8687 2 284 T.2des(:
L §S A GANK

TP

4 90 80 B84 39 46 38 83 &7 98 (%)

M

wn

“mom
Em = |-
[==]

o
o

4.4.2 De novo View - De novo table controls

The menu above the Denovo table provides options to scroll through the table of de novo peptides, filter for mass
tags, switch between samples, search for specific entries, and export the table.

¢ l001-20000f2864 v v | g |0% Show Results for Specified Sample  Sample 1 - scan = - Q

4.4.2.1 De novo table controls - Sample Selection

Result for different samples can be viewed by selecting the sample using the "Show Results for Specified Sample"
drop-down menu.

Show Results for Specified Sample  Sample 1 -

4.4.2.2 De novo table controls - Pagination

1000 rows are visible at any one time in the Denovo table. Use the top left Pagination options to switch between
result records.

1 1001 - 2000 of 2864 = 4

4.4.2.3 De novo table controls - Mass Tag Filter

(== |ox
Click on |— to use the mass tag confidence slider filter which will replace amino acids in the sequence with
their mass tag values if their local confidence does not meet the threshold.

4.4.2.4 De novo table controls - Search function

Use the search function to search for scan # or precursor ID, m/z, RT, or sequence contains. Search results can be
navigated between using the Up or Down arrows.
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seq contains - | TIP E + 114
Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction. For
timsTOF, there is the option to search for Precursor ID instead.

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit.

For example, searching for m/z = 580.8 will find all m/z between [580.7, 580.9]

o RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set.

For example, searching for RT = 64 will find all m/z between [63, 65]

e Seq contains: Search for the sequence in the table. If specifying a sequence without glycans or PTMs, the
results will include that sequence and any sequences with glycans or PTMs with the same backbone. If
specifying a sequence with bracket and some mass value (like in the above image), then only sequence
that have a substring with an exact match will be considered.

Additionally, since the glycan peptide table shows both I/L and they can not be distinguished, then
searching for | in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is
the same as searching for “LVIK”, “IVLK”, and “IVIK”

4.4.2.5 De novo table controls - Table exporting

=
Click on the lij button to export the contents of the current table. This considers sorting applied to the table and
is consistent with the view. There is the option to export the De novo table and/or the De novo all candidates table

in CSV format.
Export De novo Table n

De novo CSV

De novo CSV with all Candidates

Saveinto: | Ch\Users\tyang\PeaksExports\SampleProject\Analysis ~ | Browse )
|\ Export | | Cancel |
4.4.3 De novo View - De novo All Candidates

Click on the ® button to view the All de novo candidates for that spectrum. By default, the top 5 candidates are
reported. The highest ALC scoring candidate is the one displayed in the De novo table.

All De novo Candidates n
Peptide ALC(%) Length ppm Mode
769 12 22 HCD
HLDPPM(+15.99)LAN(+0.98)LYK T6.d 12 22 HCD
HEVPPM(+15.99) LADLYK 76.2 12 22 HCD
HLMN(+0.98) PPM(+15.99) LADLYK 755 12 22 HCD
HQ(+0.98)VPPM(+15.99) LADLYK 751 12 22 HCD

4.4.4 PSM selection
Click on the Left and Right arrow buttons to switch between PSMs related to the currently selected feature.
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Scan 2936, m/z=657.8770, z=2, RT=3.64, Length=12, Denovo Score=99.9, ppm=-1.2 141 B I (T @&
All other components in the De novo View interface will update according to the currently selected PSM.
For timsTOF instruments, Precursor ID is used rather than Scan number.

4.4.4.1 Show spectrum in Data View

Click on ™' to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected
Scan.

4.4.4.2 Show spectrum in LC/MS View

|
Click on == to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected
Scan, highlighting the De novo marker and the feature if present.

4.4.4.3 Show Raw Spectrum View

Click on '““' to show the raw spectrum chart of the currently selected Scan.

4.4.5 Annotated Spectrum Chart

Scan 1849, m/z=1060.5038, z=2, RT=2.77, Length=21, Dencvo Score=97.8, ppm=-26 141 ] | Lis, @&
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

4.4.5.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino
acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

4.4.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the '™ button to show the spectrum annotation settings.

CID | ETD | ETheD

H20 -NH3 2+
: 0O o0do
b
c Uo0ago
x 004do
y
z 0O o0do
z Uo0oogo
c-H D
immonium D
internal D
precursor & marker

Show Decimal Places: | 2
D myz on fragmentation
[:] m/z on unannotated
sequence fragmentation
in place ion info
Intensity: O Low @ Medium O High

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ion types for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.
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To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value, and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

4.4.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on o or &8 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on ﬂ to zoom into the Y axis by a factor of 2.

The "alignment" check box & "™ g]lows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & = ma s ysed to show/hide the error map underneath the chart.

4.4.6 lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings" (see 4.4.5.2 Annotated Spectrum Chart - Spectrum
Annotation Settings).

Glycan lon Match m Survey

# b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH3 y2+) #
1 120.066 111.056 112,039 65.033 a 21
2 257125 229,114 240,008 129.062 a 2387.065 2360.055 2370.039 1194.033 20
3 385182 367.170 368157 193.092 a 2259007 2240.996 2241.980 1130.004 19
4 522241 504,232 505214 261.621 H 2130.948 2112.938 2113.921 1055.988 18
5 635326 617.317 618.299 318,163 L 1993.890 1975.879 1976.862 997.445 17
§ 78239 764,382 765370 391,697 F 1880.805 1862.795 1863.778 940,903 16
7 839416 821.395 822389 420.208 G 1733.737 1715.726 1716.710 867.369 15
3 026448 908.455 909.421 463.724 5 1676.716 1658.705 1650.689 838.858 14
9 1040491 1022.481 1023.464 520.746 N(+1622.58) 1589.683 1571673 1572.656 795.242 13
10 1139.560 1121549 1122516 570,280 v 1475.644 1457.630 1458614 738.320 12
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Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

4.4.7 Survey Chart
The “Survey” tab displays the precursor ion spectrum. The buttons that appear in this section are identical to those
explained above in 4.4.5.3 Annotated Spectrum Chart - Additional Chart Controls.

Intensity (%)
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|1132.53
el d 0.2% L

100 200 300 400 500 600 700 a00 900 1000 1100 1200 1300 1400

a a m a ﬂ ms=1 RT=2.76 TIC=1.9E% Max intens=3.08E8 scan=1833

m/z

4.4.8 LC/MS Snapshot
The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The span of
the orange line in the LC-MS Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button &~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking  to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.
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4.4.9 Precursor Profile
The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the

selected

peptide feature vector over the retention time range where it was identified. The graph is plotted with

the retention time along the x-axis and the intensity along the y-axis.

E.3LE7

Intensity

2.68E7

Precursor Profile

RT

4.5. De novo result - Feature View

The "Feature View" displays all the feature information in greater detail, as shown in the next figure. The table on
the top displays features, while the bottom section provides additional information about the feature, precursor
profile, and if available peptide-spectrum match.

4.5.1 Feature View - Feature table
The following list describes the contents in each of the columns of the Feature table in De novo result:

Fraction: The fraction from which the feature is detected.

Feature ID: An arbitrary number provided by PEAKS during data refinement for each identifiable feature.
m/z: The precursor mass-to-charge ratio.

z: The precursor charge.

RT: The retention time (elution time) for the spectrum as recorded in the data.

RT Begin: The beginning retention time (elution time) for the feature as recorded in the data.

RT End: The ending retention time (elution time) for the feature as recorded in the data.

Area: The area under the curve of the peptide feature found at the same m/z and retention time as the
MS/MS scan. This can be used as an indicator of the abundance of the peptide.

Denovo Peptide: The amino acid sequence of the peptide associated with the feature, as determined by
de novo sequencing. A modified residue is followed by a pair of parentheses enclosing the mass of that
modification. If multiple MS2 are associated with the feature, all de novo peptide results are listed.
Denovo Score (%): The denovo score represents the quality of the peptide spectrum match. Factors that
affect this score includes ALC score and RT difference.

ppm: the mass error in ppm of the de novo peptide with the highest ALC score

Click on any of the column headers to sort the column.

63



To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to hover mouse over any cell in the table and hitting Ctrl + C on your keyboard to
copy the contents of those selected cells.

In the table, Amino acids in Denovo Peptide are color-coded according to their local confidence scores. Red
represents a very high confidence (greater than 90%); purple represents a high confidence (80 to 90%); blue
represents a medium confidence (60 to 80%); and black represents low confidence (less than 60%). Hover the
cursor over the sequence to view local confidence scores of each individual amino acid.

4.5.2 Feature View - Feature table controls
The menu above the Denovo table provides options to scroll through the table of de novo peptides, filter for mass
tags, switch between samples, search for specific entries, and export the table.

1- 1000 of 2467 - 3 | Feature View Filter | Show Results for Specified Sample  Sample 1 - seq contains - E No result |I|
4.5.2.1 Feature table controls - Sample Selection

Result for different samples can be viewed by selecting the sample using the "Show Results for Specified Sample"
drop-down menu.

Show Results for Specified Sample  Sample 1 -

Peptce prec I

(+0.98)WEDHLAVK 1 Sample 2

4.5.2.2 Feature table controls - Pagination
1000 rows are visible at any one time in the Denovo table. Use the top left Pagination options to switch between
result records.

1 6001 - 6032 of 8032 =

4.5.2.3 Feature table controls - Feature View Filter
Click on (L Feoture View iker | to open the Feature View Filter dialog.
P Feature View Filter e

With Identification
Feature Area 2 0 -

Feature Quality = 0 v

64



There are three options for filter provided:

e  With Identification: When checked, features that are associated with a De novo peptide will be displayed
in the table. Uncheck this to see all features detected in the samples.

e  Feature Area 2: Filters out all features with area below this threshold.

e Feature Quality >: Filters out all features with quality below this threshold. In PEAKS Studio 11, all features
in a certain dataset may have quality score of 0 as there is no scoring associated with the features. It is
recommended to not use this filter in that case.

Click on the L= button to restore the default filters.

Clickon [ J+to apply these filters to the Feature table.

Click on L= | to discard changes and close the Feature View Filter dialog.

4.5.2.4 Feature table controls - Search function
Use the search function to search for sequence or m/z. Search results can be navigated between using the Up or
Down arrows.

seq contains - Mao result
|.

m/z =

Options for searching include:

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit.

For example, searching for m/z = 580.8 will find all m/z between [580.7, 580.9]

e Seq contains: Search for the sequence in the table. If specifying a sequence without glycans or PTMs, the
results will include the bare sequence as well as sequences containing glycans or PTMs with the same
peptide backbone. If specifying a sequence and a mass value within a bracket, then only sequence that
has a substring with an exact match will be considered.

Additionally, since the glycan peptide table shows both I/L and they can not be distinguished, then
searching for | in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is
the same as searching for “LVIK”, “IVLK”, and “IVIK”

4.4.2.5 Feature table controls - Table exporting

Click on the [ button to export the contents of the current table. This considers sorting applied to the table and
is consistent with the view. There is the option to export the De novo table and/or the De novo all candidates table
in CSV format.

4.4.2.6 Feature table - PSM visualization
The rest of the components of the Feature View are the same as the De novo View Chapter.

Those sections are:

e 4.4.4PSM selection
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e 4.4.5 Annotated Spectrum Chart
e 4.4.6 lon Match Table

e  4.4.7 Survey Chart

e 4.4.8LC/MS Snapshot

e 4.4.9 Precursor Profile

4.6. De novo result - Exporting

In Project View, double-click on € 5P t5 open the Export node.

b D De novo Exports

De novo Summary C3V [:] Spectral Library T3V
De novo C5V

De novo C5V with all Candidates

De novo Features C5V

There are several options for exporting the De novo results:

e De novo Summary CSV: Exports the statistics tables from the De novo Summary page into a CSV format.

e De novo CSV: Exports the De novo table. This export does not consider any sorting and will export a
separate file for each sample.

e De novo CSV with all Candidates: Exports the De novo all candidates. This export does not consider any
sorting and will export a separate file for each sample.

e De novo Features CSV: This export does not consider any Feature view filters or sorting, but will consider
the De Novo ALC (%) filter in the Summary tab. Each sample will be in a separate export.

e  Spectral Library TSV: PEAKS De Novo results can be exported as a spectral library that can be used by the
Library Search engine.
For more information on how to configure a PEAKS generated spectral library, refer to Section 2.9
Spectral Library Configuration

4.7. De novo result - DeepNovo

In the PEAKS 11 upgrade release, a standalone DeepNovo workflow is enabled if the computer has a GPU selected.
To run DeepNovo, open Performance Configuration and check the GPU Resource and restart PEAKS Studio. To run
standard De Novo, uncheck the GPU resource.

DeepNovo/De Novo

© D e
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5. Deepnovo Peptidome

5.1 Deepnovo Peptidome Analysis Workflow and Parameter Settings
To run a Deepnovo Peptidome Analysis, Select DeepNovo Peptidome in Workflow Selection

@ DeepNovo Peptidome

® r——

After deciding the Data Refine option, proceed to the next step to see the Deepnovo Peptidome Search
parameters.

gl Project Wizard

Workflow Selection DeepNovo Peptidome Search

Error Tolerance

Precursor mass: | 10.0 ppm - Fragmention: Q.02 Da
Enzyme

Enzyme:  MNone hd

PTM

Set PTM
Remove

Switch Type

Maximum allowed variable PTM per peptide: | 3

Database

Target Database:  uniprot_sprot_June-2-2020.... - New Taxonomy: | all species;

Contaminant Database: /A -

< Back Report Cancel

The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the peptide and the monoisotopic mass
of the precursor ion.

Precursor Mass Tolerance unit: PEAKS generates peptides within the precursor mass error tolerance. Precursor
mass error tolerance can be specified in either Daltons or ppm.
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Fragment Mass Error Tolerance: PEAKS uses this value when scoring peptide sequences. PEAKS Studio considers a
fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units are Daltons.

Both precursor and fragment error tolerance parameters need to be consistent with the mass accuracy of the mass
analyzers used for MS and MSMS acquisitions respectively.

Enzyme Settings: Select the enzyme used for protein digestion from the enzyme drop-down menu. For Deepnovo
Peptide Search, only None and Trypsin are provided as Enzyme options.

Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high degree of
non-specificity.

PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and a few common
variable PTMs expected in the experiment. Highlight PTMs and click on the =] putton to place them as either
Fixed or Variable PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking
“Remove All” will reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into
the Variable PTM list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on
“View” to see more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Note: The use of variable modifications increases the size of the computational search space for the de novo
sequencing algorithm. It is recommended not to select too many variable modifications in PEAKS de novo. See
PEAKS PTM for alternate search options.

Target Database: Select a protein sequence database for the search. Select one from the list of databases that

Set/View

have been configured in PEAKS and set the taxonomy by clicking on [ ], if applicable. To configure a new

database, click on [t ] next to the Target Database dropdown to open the Database Configuration dialog.

Contaminant Database: To search for contaminants, select a contaminant database from the list of databases that
have been configured in PEAKS. Keep the selection as N/A if no contaminant database is required for the search.

Click on “Report” to proceed to the final step. Report filters can be set here to filter the final result.
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‘ Project Wizard
Workflow Selection DeepNove Peptidome Search

Report Filter
P5M/Peptide

() psha-101ge »= (®) PsM FOR(%) 10 () Peptide FOR(%)
Deep Novo

Desp Move ALC(3) 2 50 Deep Move Protein Association Tag Sharing: | 5 2 Amino Acids

-

Workflow

E] Save Workflow

Analysis

Analysis Name Analysis 1

< Back Finish Cancel

These filters are provided:
PSM/Peptide: Select one of the options to filter the PSMs or Peptides.

Deep Novo: Set a Deep Novo ALC(%) filter to filter the Deep novo peptides. This number can be adjusted in the
Deep novo Summary tab to filter the Deep novo table.

Finally, there is an option to specify the Analysis Name (which can also be renamed post-analysis) and/or an option
to save the Workflow for a timely re-use in future analyses.

5.2 Understanding PEAKS Deep Novo Results

When Deep Novo sequencing is done, double-click on the i Deep Novo ragy|t node to open the the Deep novo
result. The result contains two tabs:

e Summary: This tab shows an outline of the PEAKS deep novo search results with key statistics and chart
visualizations. The overall quality of the experiment can be examined and the filters for deep novo ALC
can be adjusted at the top of the page.
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e Deep Novo: This tab shows a list of peptide sequences detected by deep novo sequencing, which passed
the set ALC score threshold.

The following sections will explore each of these two tabs in the Deep Novo result.

5.3 Deep Novo result - Summary tab

In the summary tab, PEAKS Studio deep novo sequencing result can be filtered using Average Local Confidence
(ALC) score. Low quality deep novo sequences can be filtered out by specifying a minimal threshold of the ALC
score. The purpose of filtering is to remove low confidence sequences in which residues are likely incorrectly
identified. By default, the ALC threshold is set to 50%. When changing this threshold, click Lo ] to apply the new
filter. The result in the Denovo result view will be updated accordingly.

Deep Novo ALC (%) 2 50

1. Notes
2. Result Statistics

Table 1. Statistics of data and result.

Deep Novo

Sample Name #Precussor | #PSM | #PSM (alc > 30) [ #PSM (alc > 50) [#PSM (alc > 70) | #PSM 2 Precursor
All 28072 37795 22628 12180 3804 134.6%
Sample 1 14629 19659 11845 6382 2006 134.4%
Sample 2 13443 18136 10783 5798 1818 134.9%
Figure L. Scatterplot of peptide ALC score versus precursor mass error. Figure 2. Distribution of local residue confidence
in filter result.
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Figure 3. ALC Filtered RT figures of first fraction () Scatterplot of peptide ALC score versus ART. (b) Scatterplot of
peptide RT versus Predicted RT
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Click on (=] to open the Notes dialog to save useful information regarding this Analysis. The Notes will appear in
Section 1 of the summary page at the top.

Section 2 Result Statistics gives key statistics in Table 1 by providing the total number of MS2 scans and PSMs total
as well as the number of MS2 scans and PSMs with different ALC thresholds for each sample. The #PSM / #MS2
provides a de novo sequencing identification rate metric for each sample. For timsTOF data, Table 1 shows #
Precursors instead.

5.3.1 Deep Novo result - Summary tab - ALC versus precursor mass error scatterplot

Figure 1. a) Scatterplot of peptide ALC score versus precursor mass error shows the distribution of precursor mass
error according to their ALC score. Red indicates a higher concentration of peptides at that mass error and ALC
score, and green indicates a lower concentration. A vertical dashed line shows the current Deep Novo ALC(%) filter
applied.
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5.3.2 Deep Novo result - Summary tab - Distribution of local residue confidence
Figure 1. b) Distribution of local residue confidence shows the overall distribution of local confidence scores of
residues across all peptides.
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5.3.3 Deep Novo result - Summary tab - ALC RT distribution of first fraction

Similar to Figure 1, Figure 2. a) ALC Filtered RT figures of first fraction shows the distribution of ART (min) according
to their ALC score. Red indicates a higher concentration of peptides at that ART and ALC score, and green indicates
a lower concentration. A vertical dashed line shows the current Deep Novo ALC(%) filter applied.
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5.3.4 Deep Novo result - Summary tab - Peptide RT versus Predicted RT scatter plot
Figure 2. b) Scatterplot of peptide RT versus Predicted RT figure shows the scatter plot of predicted RT versus
actual RT in minutes for the first fraction. A regression function is shown to fit the plot.
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Table 2 simply shows what is the current Deep novo ALC filter set. This is placed here so that when the Summary
page is exported, the viewer will know what the ALC threshold was at the time.

Section 3 Other Information shows the parameters that were set when the analysis was ran.

5.4 Deep Novo result - Deep Novo View

The "Deep Novo View" displays the deep novo sequencing results in greater detail, as shown in the next figure. The
table on the top displays deep novo sequences, while the bottom section provides additional information about
the peptide-spectrum match.
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5.4.1 Deep Novo View - Deep Novo table
The following list describes the contents in each of the columns of the Denovo table:

e Scan: The scan number and data file it belongs to. The scan number is a unique index for tandem mass
spectra in the data.

e Peptide: The amino acid sequence of the peptide as determined by de novo sequencing. A modified
residue is followed by a pair of parentheses enclosing the mass of that modification.

e ALC(%): The average local confidence. ALC is calculated as the total of the residue local confidence scores
in the peptide divided by the peptide length. The higher the score the more confident the denovo
candidate.

e Precursor Id: This column is only displayed for timsTOF data. A unique identifier is assigned for each
precursor obtained from the raw data.

e Length: The number of amino acids in the sequence backbone.

e m/z: The precursor mass-to-charge ratio.

e z:The precursor charge.

e RT: The retention time (elution time) of the spectrum as recorded in the data.

e ART: The difference in retention time from the data and the RT prediction in deep learning algorithm.

e 1/k0 Range: This shows the ion mobility range associated with precursor.

e A 1/kO: The difference in 1/k0 from the data and the 1/k0 prediction in deep learning algorithm.

e Area: The area under the curve of the peptide feature found at the same m/z and retention time as the
MS/MS scan. This can be used as an indicator of the abundance of the peptide.

e Mass: The monoisotopic mass of the peptide.

e ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.

e  PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e Mode: The fragmentation mode in which de novo sequencing is performed by the algorithm.

Click on any of the column headers to sort the column.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

In the table, Amino acids in deep novo sequences are color-coded according to their local confidence scores. Red
represents a very high confidence (greater than 90%); purple represents a high confidence (80 to 90%); blue
represents a medium confidence (60 to 80%); and black represents low confidence (less than 60%). Hover the
cursor over the sequence to view local confidence scores of each individual amino acid.
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5.4.2 Deep Novo View - Deep Novo table controls

The menu above the Deep Novo table provides options to scroll through the table of deep novo peptides, filter for
mass tags, switch between samples, search for specific entries, and export the table.

1-1000 of 6382 L Show Results for Specified Sample  Semple 1 - precursor Id = - [o] Noresult | oty |
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5.4.2.1 Deep Novo table controls - Sample Selection
Result for different samples can be viewed by selecting the sample using the "Show Results for Specified Sample"
drop-down menu.

Show Results for Specified Sample  Sample 1 -

5.4.2.2 Deep Novo table controls - Pagination
1000 rows are visible at any one time in the Deep Novo table. Use the top left Pagination options to switch
between result records.

‘ 1001 - 2000 of 2864 = >

5.4.2.3 Deep Novo table controls - Mass Tag Filter

(5= | o
Click on |l to use the mass tag confidence slider filter which will replace amino acids in the sequence with

their mass tag values if their local confidence does not meet the threshold.

5.4.2.4 Deep Novo table controls - Search function
Use the search function to search for scan # or precursor ID, m/z, RT, or sequence contains. Search results can be
navigated between using the Up or Down arrows.

seq contains - | TTP b 1/14
Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction. For
timsTOF, there is the option to search for Precursor ID instead.

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit.

For example, searching for m/z = 580.8 will find all m/z between [580.7, 580.9]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set.

For example, searching for RT = 64 will find all m/z between [63, 65]

e Seq contains: Search for the sequence in the table. If specifying a sequence without glycans or PTMs, the
results will include that sequence and any sequences with glycans or PTMs with the same backbone. If
specifying a sequence with bracket and some mass value (like in the above image), then only sequence
that have a substring with an exact match will be considered.

Additionally, since the glycan peptide table shows both I/L and they can not be distinguished, then
searching for | in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is
the same as searching for “LVIK”, “IVLK”, and “IVIK”

5.4.2.5 Deep Novo table controls - Table exporting

Click on the |_ﬁ,| button to export the contents of the current table. This considers sorting applied to the table and
is consistent with the view. There is the option to export the Deep Novo table and/or the Deep novo all candidates
table in CSV format.
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Export Deep Novo table n

Deep Novo CSV

Deep Novo CSV with all Candidates

Saveinto: | Ch\Users\tyang\PeaksExports\Deepnovo_Peptidome_ti

5.4.3 Deep Novo View - Deep Novo All Candidates

Click on the C button to view the All deep novo candidates for that spectrum. By default, the top 5 candidates are
reported. The highest ALC scoring candidate is the one displayed in the De novo table.

All Deep Nove Candidates

Peptide ALC(%) Length 1/k0 Range ppm Mode
991 10 0.9298-09425 0.1 i
KEYS SVYWYK 840 10 0.9298-09425 0.1 CiD
EKSYEVYWYK 842 10 0920500425 0.1 cit
SAVSYSVYWVYK 78 1 0.9298-09425 -0.1 CiD

r

< >

5.4.4 PSM selection
Click on the Left and Right arrow buttons to switch between PSMs related to the currently selected feature.

Scan 2936, m/z=657.8770, z=2, RT=3.64, Length=12, Denovo Score=99.9, ppm=-1.2 11

B k b &
All other components in the De novo View interface will update according to the currently selected PSM.
For timsTOF instruments, Precursor ID is used rather than Scan number.

5.4.4.1 Show spectrum in Data View

Click on = to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected
Scan.

5.4.4.2 Show spectrum in LC/MS View

Click on e to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected

Scan, highlighting the De novo marker and the feature if present.

5.4.4.3 Show Raw Spectrum View

Click on '““' to show the raw spectrum chart of the currently selected Scan.

5.4.5 Annotated Spectrum Chart

Click on button 4 to switch from the Mirror plot view and annotated spectrum chart view.
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Scan 1849, m/z=1060.5038, z=2, RT=2.77, Length=21, Denovo Score=97.8, ppm=-2.6 11

u[z[e[s[c[v[a[s[v[e[s[s[s[pa[a[r[u[v]c[x

Intensity (%)
o A T T e T T T T e
IR R N N N I T A A N O D SV 18 O Pl | prefi+]
! i P oyte
Pl N AN bje | |
SR IREI AN Pfe@+y awza:“ oo b | |
yINHE B b5 He 5 ‘ bg Ho|  bjo e ‘ yie big Y20
i3 y16y
yi- Hzo be} ] | ‘ szo
il “I n ||.|1||‘|.I ! L|..l] ” I| " ||||| .In‘i - |H L u| TININ ln] |j‘ ! H i u
200 600 800 ‘IOUO 1200 1400 1 600 1 BOO 2000 2200
o - -- = iy —— 0 — . =
002 " - [ - - . P

LY B m alignment ermrmap

m/z

0.02

-0.02

For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

5.4.5.1 Annotated Spectrum Chart - Chart Navigation

Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino

acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling

the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

5.4.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the ™ button to show the spectrum annotation settings.
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precursor & marker
Show Decimal Places: | 2
D mfz on fragmentation
D m/z on unannotated
sequence fragmentation
in place ien info
Intensity: O Low @ Medium O High

|’ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that

PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ion types for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.

The default is set to two decimal places.
m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value, and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

5.4.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on o or &8 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on ﬂ to zoom into the Y axis by a factor of 2.
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The "alignment" check box & 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =morma s ysed to show/hide the error map underneath the chart.

5.4.5.4 Annotated Spectrum Chart - Mirror Plot
Deep Novo results have a Mirror Plot view. Click on the #* button to switch to the Mirror Plot.
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This view shows the ions from the query spectrum compared to the predicted spectrum.

Hold down CTRL when scrolling the mouse wheel to zoom only on the top half or bottom half of the mirror plot.

5.4.6 lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated fragment mass, where mass values displayed in color indicate fragment
ions present in the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment
ion is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings" (see 4.4.5.2 Annotated Spectrum Chart - Spectrum
Annotation Settings).

Glycan lon Match m Survey

# b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH3 y2+) #
1 129.066 111.056 112,039 65.033 a 21
2 257125 239,114 240,098 129.062 a 2387.065 2369.055 2370.039 1194.033 20
3 385182 367.170 368157 193.092 a 2259.007 2240.996 2241.980 1130.004 19
4 522241 504,232 505214 261.621 H 2130.948 2112.938 2113.921 1055.988 18
5 635326 617.317 618299 318,163 L 1993.890 1975.879 1976.862 997.445 17
6 78239 764,382 765370 391,697 F 1880.805 1862.795 1863.778 940.903 16
7 839416 821.395 822.389 420.208 G 1733.737 1715.726 1716.710 867.369 15
8 026448 908.455 909.421 463.724 5 1676.716 1658.705 1650.680 838.858 14
9 1040491 1022481 1023.454 520.746 N(+1622.58) 1580.683 1571673 1572656 795.342 13
10 1139.560 1121549 1122516 570,280 v 1457.630 1458614 738.320 12
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Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

5.4.6.1 lon Match Table - Predicted matching table
While in mirror plot view, the lon Match table updates to display the ion matches between fragment query ions
and predicted ions.

# Label Predicted M/Z Predicted Intensity (%) Query M/Z Query Intensity
| 1 b2 258,15 6.67 258,14 4,06E2(5.86%%)
2 y2 310,18 43.38 31017 2.02E3(29.15%)
3 b3 345.18 521 34517 5.24E2(7.56%)
4 y3 409,24 2013 409,24 1.51E3(21.79%)
5 b4 508.24 7.93 508.24 3.23E2(4.66%)
6 yd 572.31 38.81 572,30 3.5E3(50.51%)
7 b5 595.27 1240 595.27 TITE2(10.35%)
3 y> 671.38 14.42 671.37 0.8E2(14.14%)
9 b 694,34 55.14 694,33 2.81E3(40.55%)
10 y8& 75841 41.06 758.40 2.88E3(41.56%)
11 b7 857.40 63.27 857.40 4.37E3(83.06%)

Predicted intensity and Query intensity are reported relative to the highest intensity ion. All columns can be
rearranged and sorted.

5.4.7 Survey Chart
The “Survey” tab displays the precursor ion spectrum. The buttons that appear in this section are identical to those
explained above in 4.4.5.3 Annotated Spectrum Chart - Additional Chart Controls.
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5.4.8 LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The span of
the orange line in the LC-MS Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button &~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking ' to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

5.4.9 Precursor Profile

The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
the retention time along the x-axis and the intensity along the y-axis. The first two isotopes are also drawn as M+1

and M+2 respectively.
Precursor Profile
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5.5. Deep Novo result - Exporting

In Project View, double-click on <2 &P tg open the Export node.
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v D DeepMNovo Exports

-

DeepMovo Summary HTML D Spectral Library TSV
DeepMaowvo CSV
DeepMovo CSV with all Candidates

There are several options for exporting the Deep Novo results:

DeepNovo Summary HTML: Exports the Summary page including all figures in HTML format. The content
will be the same as shown in PEAKS Studio.

DeepNovo CSV: Exports the Deep Novo table. This export does not consider any sorting and will export a
separate file for each sample.

DeepNovo CSV with all Candidates: Exports the Deep Novo all candidates. This export does not consider
any sorting and will export a separate file for each sample.

Spectral Library TSV: PEAKS DeepNovo results can be exported as a spectral library that can be used by
the Library Search engine.

For more information on how to configure a PEAKS generated spectral library, refer to Section 2.9
Spectral Library Configuration

5.6 Peptide Search result

Double-click on the

] .
Q Peptide Search result node to open the result. The analysis results for peptide search tools

are presented in two tabs:

Summary: This tab shows an outline of the PEAKS Studio peptide search results with key statistics. The
overall quality of the experiment can be examined and the filters for peptide and protein identifications
can be adjusted. This page shows after the search is done.

Peptide: This tab shows a list of peptide identifications. This view also provides spectrum annotation and
other detailed information for peptide precursor spectrum matches.

The following sections will explore each of these two tabs in the Identification result.

5.6.1 Peptide Search result - Summary tab
The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality.
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1. Notes

2. Result Statistics

Figure 1. False discovery rate (FDR) curve. X axis is the number of peptides being kept. Y axis is the corresponding FDR. @
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Table 1. Statistics of data.

EMS #Frames

] #PSMs [#Peptid ¥PSM/4#Precursor
Run [MS1 MSMS
Totl | 9 | 6432 [ 5252 | 124115 | 47300 | 47799 | 40088 381%
Sample 1| 3 | 2005 | 1799 | 41228 |15724 | 21806 | 18964 381%
Sample2| 3 [2097 [ 1771 | 40286 |16393 | 22174 | 19140 40.7%
Sample 3| 3 | 2330 | 1682 | 42601 |15183 | 21797 | 19049 35.6%
Figure 2. Distribution of precursor mass error of filtered PSM in ppm. Table 2. Statistics of filtered results.
20000 DB Peptides 2929
Homolog Peptides 1189
£ isom )
Z DeepNovo Peptides 43681
T oom | | FDR (Peptide-Spectrum Matches) 1.1%
5
E -I | FDR (Pentide Seanences) 100

Click on (=] to open the Notes dialog to save useful information regarding this Analysis. The Notes will appear in
Section 1 of the summary page at the top.

The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality.

5.6.1.1 Peptide Search result - Figure 1. False Discovery Rate (FDR) curve.

Figure 1 shows the FDR curve with respect to the number of PSMs being kept after filtration by the peptide -10IgP
score. By lowering the score threshold, more PSMs are kept in the filtered result. Conversely, the FDR increases
because more false positives are kept. In this figure, the vertical line indicates the current score threshold. The
number of PSMs and the corresponding FDR at the current score threshold are shown in the top-left corner. PEAKS
Search estimates FDR using the "decoy-fusion" approach. Decoy-fusion is an enhanced target-decoy approach that
makes more conservative FDR estimations. For details of the "decoy-fusion" approach, please refer to the
publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptideidentification", Mol Cell Proteomics, 2011 Dec 20.

It is commonly recommended to set FDR at <1% by adjusting the score threshold. If a rapid growth of the FDR
around the 1% FDR threshold is noticed, some PSMs may be sacrificed to significantly reduce the FDR.

Note: When counting the number of PSMs, PEAKS Studio keeps one peptide per spectrum at most. Thus, the
number of PSMs is actually the number of spectra with assigned peptides.

Note: During Analysis creation, if Peptide FDR (%) filter was used in Report step, the Summary page FDR curve in
the results will show the Peptide FDR curve and corresponding number of Identified peptides.

Note: Decoy matches are not counted in the number of PSMs. Unless otherwise specified, decoy matches are also
excluded from the other statistical numbers shown in the Summary view.
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5.6.1.2 Peptide Search result - Table 1. Statistics of data

Statistics of Data tabulates MS1 and MS2 information, as well as identification in the peptide and protein level.

This table in the Summary view provides a condensed statistical information for the analysis.

Table 1. Statistics of data.

MS || RS Lo ors 4P [#Peptides e LPSMUAP
Run mm 7 ? Frep FTIEQUENCES | VU FFTECUTSOrs
Total | 9 |[6432 [ 5252 [ 124115 [47300 [ 47799 | 40088 38.1%
Sample 1| 3 [ 2005 [ 1799 | 41228 [15724 | 21806 | 18964 38.1%
[Sample 2| 3 [ 2097 | 1771 | 40286 [16393 | 22174 | 19140 |  407%
[Sample3| 3 [ 2330 | 1682 | 42601 |[15183 | 21797 | 19049 |  35.6%

#MS Run: The number of data files in each sample
#MS1: Total # of MS1 spectra for each sample. For timsTOF data this shows the # MS1 frames.

#MS/MS: Total # of MS2 spectra for each sample. This does not include chimeric scans. For timsTOF data this
shows the # MS2 frames.

#Precursors: The number of precursors in the result. Only displayed for timsTOF data.
#PSMs: The number of peptide-spectrum matches.
#Peptides: The unique number of peptide sequences with modifications not including I/L differentiation.

#Sequences: The unique number of peptide sequences not including modifications and I/L differentiation.

#PSM/MS2: The identification rate calculated by dividing #PSM by the #MS2. For timsTOF data, it is calculated by

dividing #PSM by the #Precursors

5.6.1.3 Peptide Search result - Figure 2. PSM score distribution

Figure 2 in the Summary View show the precursor mass errors of PSMs in filtered results. It shows the distribution

of the precursor mass errors in a histogram with and without software calibration. The precursor mass error is

calculated in ppm as 10° x (precursor mass - peptide mass) / peptide mass. Calibration is for display purposes only
and PEAKS corrects m/z value for each PSM to correct systematic biases and instrument measurement drift. For a

well-calibrated instrument, precursor mass errors should center at 0 ppm across the range of m/z.

Figure 2. Distribution of precursor mass error of filtered PSM in ppm.
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5.6.1.4 Peptide Search result - Result filtration parameters
Tables 2 show the statistical numbers of the data and results based on report filters set.

Table 2. Statistics of filtered results.
DB Peptides

Homolog Peptides

DeepNovo Peptides

FDR (Peptide-Spectrum Matches)
FDR (Peptide Sequences)

5731
67
12480
1.0%
1.3%

-10LgP Cutoff (Peptide-Spectrum Matches) 0.01907082

5.6.1.5 Peptide Search result - RT Figures

RT figures with outliers removed are displayed for the first data file in the analysis.

Figure 3(a) shows the ART distribution with a histogram. Peptides found by Database Search, DeepNovo, and
Homolog are separated into colour-coded bars. Figure 3(b) shows the alignhment of predicted RT and real RT in
minutes. The peptides found are split into different colour-coded points in the scatterplot and a regression

function is drawn to indicate the correlation.

Figure 3. (a) Histogram of peptide ART. (b) Scatterplot of peptide RT versus Predicted RT.

RT figures for 20180924_50ngHeLa 10251 Hystar5 05R1_S52-A1_1_2042 d with outliers removed
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For timsTOF data, a Regression plot of 1/k0 is also provided in Figure 4.
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Figure 4. Regression plot of peptide 1/k0 versus Predicted 1/k0.
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5.6.1.6 Peptide Search result - Boxplot
Figure 5 shows a boxplot of the median ART across all MS runs.

Figure 5. Boxplot for median ART across all MS runs.
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5.6.1.7 Peptide Search result - Other Information
Table 3 summarizes the parameters defined by the user to analyze the data. This information includes error mass
tolerances, database(s) used, etc.
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3. Other Information

Table 3. Search parameters.
Search Engine Name: PEAKS
Parent Mass Error Tolerance: 20.0 ppm
Fragment Mass Error Tolerance: 0.05 Da
Enzyme: Trypsin
Fixed Modifications:
Carbamidomethylation (+57.02)
Variable Modifications:
Deamidation (NQ) (+0.98)
Oxidation (M) (+15.99)
Max Variable PTM Per Peptide: 2
Database: uniprot_sprot_June-2-2020 fasta
Taxon: Homo sapiens (human)
Searched Entries: 20376
Deep Novo ALC: 50.0%
Deep Novo Protein Association Tag Sharing: 5

5.6.2 Peptide Search result - Peptide Tab

The Peptide Table shows the filtered native peptide identification results. Each row in the table is a native peptide
identification represented by its highest-scoring PSM. When there are more than 1000 peptides, the table is split
into multiple pages.

Note: If there are multiple PSMs matched to a peptide, the table displays the information for the top-scoring PSM.
Peptides with the same sequence but different modifications are considered different and shown in different rows.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.
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1-1000 of 47838 - 4 Peptide View Filter HE precursor Id = - E Mo result @

E Peptide -10igP  Mass  length ppm  m/z RT | ART 1/k0 A1/kD | AreaSample1 AreaSample2 AreaSample3  Precursorld #Feature Accession
€ | 1 QUPCI+5T.OZ)KNNEFVKM(+15.99)WC(+570.. 12411 33655488 27 81 11228636 456 046 1.1462-11589 0.0540 6.83E2 0E0 0E0 10786 2 Q9HDBBENKS_HUMAN:QeTF40FNIP1_H
5
@ |2 TISYLLPKQLSSWQLRYHK 12408  2360.3005 19 18 787.7739 453 044 1.0027-10155 0.0467 113 00 00 10711 2 P31641/SC6A6_HUMAN:QIGAA3IRFT_H!
3 ELLGGSEPDLTDER 12407 15207209 14 32 7658686 298 -0.00 10200-10328 0.0067 17E3 0E0 0E0 5071 1 QSUHV2|SRTD1_HUMAN:QBEULE|MAGI2
4 ALVIDC[+57.02)HYPEDQVGQEDEAESDIFSIR 12406 31344138 27 -14 10458082 424 -007 10593-10720  0.0060 0E0 00 00 9551 0 QO7021/CTQBP_HUMAN
5 LLHLPEEFDSVGSNK 12402 16838468 15 51 8420246 373 019 1.0664-1.0791 00351 29183 0E0 0E0 7600 3 O60216[RAD21_HUMAN:QIPZMT|CING |
Bl ©  REFLNEYSNLEEFALC(-57.02)K 12402 2161.0149 17 137 10815273 443 019 1.2239-1.2366  0.0255 31882 0E0 0E0 10224 1 QSP2E2|KIFT7_HUMAN.O14979|HNRDL_H
T
&
Sample 1/ 20180924_50ngHeLa_1.0.25.1_Hystar5.05R1_52-A1_1_2042.d | Feature Id: 21108, m/z: 1122.8636, RT: 456, z 3, -10IgP: 124.11
T vl RT,
il | A4k | precursor 1 : 10796, RT: 456 <« %2 » B kE |l O mms B
] 112813428 1}
%) L | PcKNN |E [FV |KmWcSATmA |FR |L | T |E |MNK
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1602 I
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Precursor Profile
# Label Predicted M/Z Predicted Intensity (%) Query M/Z Query Intensity caE3
1 b2 24215 42.14
2 w2 261.16 3474 R
33 392.20 100.00 30217 2.33E2(63.49%) g
4y 521.24 67.54 521.21 5.84E1{15.91%) =
5 y5 622.29 66.05 622.27 6.23E1(16.98%) 8E2
6 bS 627.33 74554
7 v 73537 5105 735.34 4.57E1(12.45%) 00
g bé 74137 5324 450 as2 454 156 458 460
9 b7 855.41 2679 855.39 3.43E1(8.35%) RT
10 47 80147 51.60 OMI OM+10OM-2

The following list describes the contents in each of the default columns:

e Peptide: The amino acid sequence of the peptide, as determined by the PEAKS search workflow. A
modified residue is followed by a pair of parentheses enclosing the modification.

e -10IgP: The peptide -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

e Mass: The monoisotopic mass of the peptide.

e Length: The number of amino acids in the sequence backbone.

e ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.
e m/z: The precursor mass-to-charge ratio.

e RT: The retention time (elution time) of the spectrum as recorded in the data.

e ART: The difference between predicted RT and RT of peptide.

e 1/k0: The 1/k0 range for timsTOF data only.

e A1/k0: The difference between average predicted 1/k0 and 1/k0 of peptide for timsTOF data.

e Area per Sample: The combined area for all features in that sample associated with this peptide.

e Scan / Precursor Id: The scan number of the spectrum that matches the peptide sequence with the
highest -10IgP. For timsTOF, this is the Precursor Id instead.
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e  {#Feature: For single sample analysis, shows number of features assigned to the peptide sequence from
identification.

e Accession: The accessions of proteins that contain this peptide.
e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e AScore: Localization score assigned to modifications on the peptide. It is the -10 log of a p-value. In this
case, the p-value is the probability that the modification occurs at the reported position compared to
other possible positions. A -10IgP of 20 is equal to a p-value of 0.01. Scores are listed in the format amino
acid, amino acid residue position, modification, AScore. For example, serine at amino acid 3 is
phosphorylated with an AScore of 54.01 will be reported as: S3 P 54.01.

o  Found By: The name of the PEAKS search workflow that identifies the peptide; this can be either Database
Search, Homolog, or DeepNovo.

5.6.3 Peptide Table controls
The menu above the peptide table provides options to scroll through the table of peptides, filter the table, show
optional columns and search for specific entries.

1- 1000 of 1595 = v | PeptideViewFiter | HH scan = - Q Noresut | & |

5.6.3.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1 1001 - 1585 0f 1585 -

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

5.6.3.2 Peptide Table controls - View Filter

| Peptide View Filter |

Click on the ——————— button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:
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PN Peptide View Filter x

Peptide sequence contains

multiple sequences can be separated by a semi-celon

Peptide score (-10IgP) = 0 d
Peptide length 0 v+ to 65 -
Peptides sample area 2 0 -
FTM contains

Deamidation (NQ)
Cridation (M)

Carbamidomethylation

Show FAIMS CVs 0 z0 B 200 [@soo [@soo [ 700 [0
Found By All -
CAA (%) 2 0
M52 Correlation 2 0
ART
| Reset |
| CK || Cancel |

e Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e  Peptide score (-10IgP): Filters out all peptides with -10IgP scores below this threshold.
e Peptide length: Filters for peptides of length within this min/max threshold.

e  Peptide sample area: Filters based on total peptide area found in each sample. Sample areas are
calculated using the total of all peptide features from all spectra that identified the native peptide. If the
peptide is found in multiple samples, only one sample must pass this filter for the peptide to be included.

e  PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

e Show FAIMS CVs: For FAIMS data, only keep Peptides that have PSMs with CV values selected.

e  Found By: A dropdown that allows selection of only keeping peptides found by Database Search,
DeepNovo, or Homolog.

o CAA (%): Filters for peptides with minimum CAA (%) threshold.

e MS2 Correlation: Filters for peptides with minimum MS2 Correlation threshold.
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e ART: The filter for the range of RT difference.
e A1/kO: The filter for the range of 1/k0 difference. Only shown for timsTOF data.

Note: In all text filters, multiple entries can be separated by a semi-colon.

Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptide table.

Click on Cancel to discard the changes in the View Filter.

5.6.3.3 Peptide Table controls - Optional Columns

Click on the i button to open the optional columns dropdown. By default the sample area columns are
displayed. Sample Feature count columns can also be shown. These sample feature counts are always from
identification, whether or not there are feature vectors present. For projects with many samples, it might be useful
to hide these optional columns and reduce the width of the peptide table.

v Sample Areas
Area Sample 1
Area Sample 2
Area Sample 3
| v [:] Sample Feature Counts
D #Feature Sample 1
D #Feature Sample 2
D #Feature Sample 3

5.6.3.4 Peptide Table controls - Search function
On the top right of menu, there is a search function with 4 options. Search results can be navigated between using
the Up or Down arrows.

Mz = b 560.2 al 11
Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction. For timsTOF
data, this search function is for Precursor Id rather than Scan.

e m/z=:Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set. For example, searching for RT = 55.5 will find all m/z between
[55.4, 55.6]
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e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

5.6.4 Feature selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current peptide selection. From here you can select other samples, fractions, or features.

Sample 1 ;2017_01_19_MB1-4_Glyco_rep1_Frac1l.raw ;Feature Id: 185:

/= 5‘_I

2017_01_19_ MB1-4_Glyco_repl_Fracll.raw

Q,
% |
(el Feature Id: 18558, m/z 552.2813, RT: 37.80, z: 4, -10IgP: 84.42

—T

K— Sample 3
2017_01_19_ MB1-4_Glyco_rep3_Fracll.raw
Feature Id: 18361, m/z 552.2810, RT: 37.80, z: 4, -10IgP: 61.36

By clicking on the fraction level, all fractions in this sample are revealed as well as the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.

2017_01_19_MEB1-4_Glyco_repl1_Frac1l.raw ' Feature Id: 18558, m/z: 55:¢
14, z= 2017_01_19_MB1-4_Glyco_rep1_Fracll.raw
ey Feature Id: 18558, m/z 552.2813, RT: 37.80, z: 4, -10IgP: 34,42
Tr

Lastly, clicking on the feature level will show all features in the currently selected fraction. Features with Feature Id
=0 are known as fake features and are constructed to enhance identification.

Feature Id: 18558, m/z: 552.2813, RT: 37.80, = 4, -10IgP: 8442

ppr: Feature Id: 18558, m/z: 552.2813, RT: 37.80, z: 4, -10IgF: 84.42

5.6.5 Peptide View - PSM selection
Underneath the feature breadcrumb will shown the currently selected PSM. Click on the Left and Right arrow
buttons to switch between PSMs related to the currently selected feature.

Scan 91149 RT=13549, m/z=986.8737, z=3, -101gP=45.15 1 612 g

All other components in the Peptide tab interface will update according to the currently selected PSM.

For timsTOF data, Precursor Id is used rather than Scan.
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5.6.5.1 Show spectrum in Data View

Click on = to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected

Scan.

5.6.5.2 Show spectrum in LC/MS View
Click on IE to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected
Scan, highlighting the peptide MS/MS marker and the feature if present.

5.6.5.3 Show Raw Spectrum View
e

Click on '==' to show the raw spectrum chart of the currently selected Scan.

5.6.6 Peptide View - Annotated Spectrum Chart

Click on button 4t to switch from the Mirror plot view and annotated spectrum chart view.
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

5.6.6.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino
acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.
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Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

5.6.6.2 Annotated Spectrum Chart - Spectrum Annotation Settings
Click on the i button to show the spectrum annotation settings.

CID | ETD | ETheD
-H20 -MH3 2+

=2

2

oosfoan
posJoasn
oosfoan

c-H
immonium
internal

precurser & marker

oooosgoosn

)

Show Decmal Places: | 2
[:] m/z on fragmentation
D myz on unannotated
sequence fragmentation
in place ion info
intensity: () Low (®) Medium () High

| Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

93



Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

5.6.6.3 Annotated Spectrum Chart - Additional Chart Controls

Click on a or 88 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.

The "alignment" check box & =o"m=" 5]jows user to display/hide how the fragment ions generated from the

peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =rerman js ysed to show/hide the error map underneath the chart.

5.6.6.4 Annotated Spectrum Chart - Mirror Plot
Spectral Library results have a Mirror Plot view. Click on the #* button to switch to the Mirror Plot.
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This view shows the ions from the query spectrum compared to the library spectrum.

Hold down CTRL when scrolling the mouse wheel to zoom only on the top half or bottom half of the mirror plot.

5.6.6.5 Peptide View - lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table

can be configured in "Spectrum Annotation Settings”.
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# b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH3 y(2+) #
10 1079.503 1061.488 1062498 540,248 3 1506.643 1578.636 1570.610 798.818 13
11 1265576 1247560 1248557 633.202 w 1457.601 1440.583 1450.585 734,297 12
12 1394626 1376616 1377.600 697.813 E 1281.521 1262512 1264488 641,266 1
13 1481659 1463.648 1464632 741329 5 1152.480 34 1135.461 576.736 10
14 1596.682 1578671 1579.655 798,841 N(<D08)  1065.449 0 1048.427 533.228 9
15 1653.703 1635.693 1636.676 827.352 G 950.422 932,407 933.300 475709 8
16 1781773 1763751 1764735 891,381 Q 876.370 447,198
17 1878815 1860804 1861788 939,907 P 748315 383.169 5
18 2007.857 1989.847 1990.830 1004.429 E 651.258 334,642 5

19 2122380 2104.870 2105.853 1061.940 N[+0.98) 539.245 521.231 522.222 270,124 4

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

5.6.7 Peptide View - LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The peptide
feature is highlighted in purple and the selected PSM marker is blue. The span of the orange line in the LC-MS
Snapshot designates the isolation window.

RT
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780 785 m/z

Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button &~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking ¢ to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

5.6.8 Peptide View - Precursor Profile
The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
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the retention time along the x-axis and the intensity along the y-axis. The first two isotopes are displayed in the
chart as well as M+1 and M+2.

Precursor Profile

Intensity

8.6e2

0.0

RT

O MO M+1 O M+2

5.7 Peptide Search result - Exporting

In Project View, double-click on <2 &Pt tg open the Export node.
¥ D Peptide Search Exports

[:] Peptide Search result export in C5V C] Export in HTML C] Spectral Library TSV

Peptide CSV Summary view
PSM CSV Export peptide list in HTML

5.7.1 Peptide Search result - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Identification results in CSV format:

o Peptide CSV: All of the identified peptides and details will be saved to peptides.csv.

e PSM CSV: The peptide-spectrum matches (PSMs) will be exported to peptideDn.psms.csv. Peptides
differentiated with only I/L isoform are represented by separate entries. As a result, the number of entries
in this file might be bigger than the number of PSMs mentioned in the Summary view.

5.7.2 Peptide Search result - Exporting - HTML format
Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

e Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

o Export peptide list in html: creates a separate HTML-containing peptide identifications.

5.7.3 Peptide Search result - Exporting - Spectral Library generation

Spectral Library TSV: PEAKS peptidome identification results can be exported as a spectral library that can be used
by the Library Search engine. Select “Use original RT” to keep original RT values in the library. Select “Map to iRT”
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to save iRT values in the library. The map to iRT function maps experimental retention times for peptides to an
indexed RT (iRT) to account for chromatographic differences between runs (e.g. different gradient lengths).

For more information on how to configure a PEAKS generated spectral library, refer to Section 2.9 Spectral Library
Configuration
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6. Peptide, PTM, and Mutation Identification (PEAKS DB, PEAKS PTM,
and SPIDER)

PEAKS Studio provides a complete set of database search tools for in-depth protein analysis. With PEAKS DB,
PEAKS PTM, and SPIDER, proteins in the sample can be identified with high sensitivity and accuracy. It is also
possible to find potential sites for modification and mutation. PEAKS Studio supports multiple enzyme digestion by
which almost full sequence coverage can be achieved for single protein studies. PEAKS Studio database search
tools have built-in result validation using an enhanced target-decoy approach. The false discovery rate (FDR) is
estimated to ensure that only valid results are reported. PEAKS DB is a database search tool assisted by PEAKS de
novo sequencing to achieve high sensitivity and accuracy.

Note: For more details, refer to the paper: "PEAKS DB: De Novo sequencing assisted database search for sensitive
and accurate peptide identification", Mol Cell Proteomics, 2011, Dec 20.

PEAKS PTM is a dedicated search tool for peptides with unspecified modifications and mutations. It can search
with unlimited number of modifications, allowing searches with all modifications in the Unimod database.

Note: For more details, refer to the paper: "PeaksPTM: Mass Spectrometry Based Identification of Peptides with
Unspecified Modifications", Journal of Proteomics Research, 2011, 10(7): 2930-2936.

SPIDER is a dedicated search tool for finding novel peptides that are homologous to peptides in a given protein
database.

Note: For more details, refer to the paper: "SPIDER: Software for Protein Identification from Sequence Tags
Containing De Novo Sequencing Error", J Bioinform Comput Biol, 2005, Jun;3(3):697-716.

6.1 Database Search Workflow and Parameter Settings
PEAKS DB, PEAKS PTM, and SPIDER can be launched together as a work flow in a PEAKS Studio analysis. Users can
also do PEAKS DB only, PEAKS DB plus PEAKS PTM, or PEAKS DB plus SPIDER.

To run a Database Search workflow, select PEAKS DB (In-depth de novo assisted search) in the Project Wizard.

PEAKS DB (In-depth de novo assisted search)

° 0 E»

After deciding the Data Refine option, proceed to the next step to see the DB Search parameters.
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‘ Analysis Wizard
Workflow Selection DB Search

Error Tolerance

Precursor mass: | 10 ppm hd Fragment ion: = 0.02 Da
Enzyme

Enzyme: Specified by each sample - Digest Mode:  Semi-Specific - Missed Cleavage: | 3

PTM

[F] Carbamidomethylation [ Set PTM ]
) ADP-Ribose

\‘) Acetylation (N-term) [
) Oxidation (M) [

Remove ]

Switch Type ]

1

Maximum allowed variable PTM per peptide: | 3

Database
Target Database: Benchmarking_Uniprot_Hu... - Mew Taxonomy: | all species
Contaminant Database:  N/A - Peptide Length: | 6 * to 45 =

Deep Leaming Boost
PTM Search

Find Unspecified PTMs with PEAKS PTM

Search with: @ all built-in modifications O select list of modifications Find Potential Signature lons
De Movo ALC{%) = 15.0 recommend 15%
Spider

C] Find Mutations and Sequence Variants with SPIDER

< Back Cancel

The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the peptide and the monoisotopic mass
of the precursor ion.

Precursor Mass Tolerance unit: PEAKS generates peptides within the precursor mass error tolerance. Precursor
mass error tolerance can be specified in either Daltons or ppm.

Fragment Mass Error Tolerance: PEAKS uses this value when scoring peptide sequences. PEAKS Studio considers a
fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units are Daltons.

Both precursor and fragment error tolerance parameters need to be set consistently with the mass accuracy of the
instrument.

Enzyme Settings: PEAKS Studio digests the protein database in silico to generate peptide candidates. It is necessary
to specify the enzyme for protein digestion from the Enzyme drop-down menu.

99



Note: When the selected dataset is digested with different enzymes, "Specified by each sample" allows samples to
be analyzed separately using their respective enzymes specified during project creation.

Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high degree of
non-specificity.

Missed Cleavages: This specifies the number of missed cleavage sites allowed in a peptide.

Digest Mode: This specifies the type of in silico cleavages allowed at a peptide termini based on the method used
for protein digestion. If "Specific" is selected, the specificity of the selected enzyme is strictly enforced at both
termini of a peptide. "Semispecific" allows one terminus to disobey the enzyme specificity rules.

Note: If the enzyme is specified as "None", then no matter which mode is selected for "Digest Mode", the "None"
enzyme digest rule will be applied.

PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and a few common
variable PTMs expected in the experiment. Highlight PTMs and click on the 1=/ button to place them as either
Fixed or Variable PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking
“Remove All” will reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into
the Variable PTM list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on
“View” to see more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Note: The use of variable modifications increases the size of the computational search space for the de novo
sequencing algorithm. It is recommended not to select too many variable modifications in PEAKS de novo. See
PEAKS PTM for alternate search options.

Target Database: Select a protein sequence database for the search. Select one from the list of databases that

Set/View

have been configured in PEAKS and set the taxonomy by clicking on [ ], if applicable. To configure a new

New

database, click on ‘: | next to the Target Database dropdown to open the Database Configuration dialog.

Contaminant Database: To search for contaminants, select a contaminant database from the list of databases that
have been configured in PEAKS. Keep the selection as N/A if no contaminant database is required for the search.

Peptide Length: The length for a peptide can be set when creating an analysis, where the default peptide length
range is between 6 and 45.
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Deep Learning Boost: Check this option to use PEAKS enhanced deeplearning algorithm to better identify PSMs in
the DB Search process.

Find Unspecified PTMs with PEAKS PTM: Select this option to enable a PEAKS PTM search after a PEAKS DB search
finishes. PEAKS PTM analyzes spectra with good de novo sequences that remain unidentified by PEAKS DB. The
default setting for PEAKS PTM is to search with all the built-in modifications in the "Common" and "Uncommon"
lists, which include all of the natural modifications in the Unimod database.

Alternatively, PEAKS PTM can search with a list of preferred modifications. Once "Search with preferred
modifications" has been selected, click the [ Adeitonal Modticatios | button to select desired PTMs for the PTM search.
Importantly, PEAKS PTM allows an unlimited number of variable modifications to be searched, however, limiting

the number can improve search accuracy.

Check “Find Potential Signature lons” to add potential signature ion detection and report the potential signature
ion statistics in the summary page. Potential signature ions are ions that meet the signature ion detection
algorithm set in section 2.5 Algorithm Configuration. Expected signature ions, which are defined as signature ions
in PTMs that were selected in the analysis, will always be displayed. Signature ions can be specified when creating
custom Modifications. See 2.4 PTM Configuration for configuring custom PTMs.

By default, PEAKS PTM considers the same number of maximum number of variable PTMs per peptide as set in the
DB search parameters. A threshold on the de novo ALC score can be specified so that only the spectra with good
de novo sequences are analyzed by PEAKS PTM. In the PEAKS PTM result node, search results from PEAKS DB and
PEAKS PTM are combined and shown.

Find More Mutations with SPIDER: Select this option to enable a SPIDER search. SPIDER performs homology
searches on spectra with good de novo sequences (i.e. ALC>15%) that remain unidentified by either PEAKS DB
and/or PEAKS PTM. SPIDER identifies novel peptides that are homologous to peptides in the searched protein
database. SPIDER is good for cross-species searches and for finding point mutations of the protein. In the SPIDER
result page, search results from PEAKS DB, PEAKS PTM (if applicable), and SPIDER are combined and shown.

In PEAKS Studio 11, the next optional step is the newly introduced QC function. See section 6.12 Identification
Quality Control (QC) for further explanation on how this function is utilized.
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Control Sample:  Sample 1 - Acceptance Tolerance (%): | 10.0
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| < Back 1 Report ) | Cancel )

When QC is checked, a QC result node is added in the analysis. Select a control sample and acceptance tolerance,
where the tolerance will mark a sample as pass or fail depending on the relation to the control sample. These two
cannot be adjusted in the QC result node, and a new analysis would have to be run. The Data and Identification QC
attributes are the attributes of interest. If a sample is outside the acceptance tolerance in any of these attributes
with respect to the control sample, it will be marked as a failed sample. These attributes can be changed in the QC
Summary filter, so they can be adjusted without needing to run another analysis should you want to change the
selections. Lastly the Standard Peptides list is used to specify peptides and their charge in the format shown (e.g.
LLDMGET, 2). These standard peptides will have their RT and m/z mapped for each sample that reported the
peptide and charge. At this time, only peptides without modifications can be used (so adding in a modification to
the sequence will not work).

Click on “Report” to proceed to the final step. Report filters can be set here which will filter the final result.
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Workflow

C] Save Workflow

Analysis
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:f-Eack] [F’s":

| Cancel |

These filters are provided:

PSM/Peptide: this section is a mandatory section to filter out some results under the user-defined filter. Any
changes to the filter will create a new analysis with old parameters and update the results and statistics.

PSM -10IgP: The PEAKS peptide score (-10IgP) is calculated for every peptide-spectrum match (PSM) reported by
PEAKS DB, PEAKS PTM, and SPIDER. The score is derived from the p-value that indicates the statistical significance
of the peptide-spectrum match. A peptide may be matched to many spectra, resulting in multiple PSMs. In that
case, the peptide's score is calculated as the maximum among all PSM scores. For details of the scoring algorithm,
please refer to the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptide identification ", Mol Cell Proteomics, 2011 Dec 20. A minimum requirement can be set and all
identifications must pass this filter.

PSM FDR (%): The PSM filter can also be set to use the false discovery rate. FDR is estimated using a "decoy-fusion"
approach.

Peptide FDR (%): The Peptides can also be set to use the false discovery rate. Peptides are scored based on their
top PSM and using a “decoy-fusion” approach, the result is reported at that FDR.

Note: Decoy fusion is an enhanced target-decoy method for result validation with FDR. Decoy fusion appends a
decoy sequence to each protein as the "negative control" for the search. See BSl's web tutorial
(http://www.bioinfor.com/fdr-tutorial/) for more details.
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De Novo ALC (%): This filter controls the minimum ALC score required for display in the de novo only result. A
default of 50% is set.

Denovo Only Tag Sharing: The number set here corresponds to the length of de novo only tags to be shown in the
result Protein coverage. For de novo only peptides that are not fully matched, they must share a tag length with of
minimum of this parameter with the protein residue to be displayed.

Denovo Only Fully Matched: Checking this option will show the de novo only peptides in the Protein coverage
regardless of what tag sharing parameter is set if the entire de novo only sequence matches the protein residue.

In the Report step, there also is the option to specify an Analysis Name (which can be later renamed) and/or
decide to save the Workflow to quickly re-use in future analyses.

6.2 Understanding PEAKS DB Search Results

After a PEAKS Search is complete, all searches selected during the analysis creation will generate result nodes in
Project View. One is the de novo sequencing result, which includes de novo peptide sequences listed, spectrum
annotation and other detailed information. The other result nodes are identification results from the database
search tools: PEAKS DB, PEAKS PTM, and SPIDER. If more than one database search tool is enabled, the results
from previous search tools are automatically merged.

Double-click on the result node ~Q D8 Search = PEAKS PTM @ SPIDER o open their respective results. The analysis

results for database search tools are presented in five tabs:

e  Summary: This shows an outline of the PEAKS Studio database search results with key statistics. The
overall quality of the experiment can be examined and the filters for peptide and protein identifications
can be adjusted. This page shows after the search is done.

e Proteins: This shows a list of protein identifications. This view also visualizes protein sequence coverage
and helps with protein characterization.

e Peptide: This shows a list of peptide identifications. This view also provides spectrum annotation and
other detailed information for peptide precursor spectrum matches.

e Modified Peptide: This shows a list of peptide identifications with modifications and their respective
unmodified form. A mirror plot is provided in the spectrum chart for further comparison.

e De novo only: This shows a list of quality peptide sequences detected by de novo sequencing that remain
unidentified by the PEAKS Studio database search.

e Feature: This shows a list of features with and without peptide identifications.

The following sections will explore each of these six tabs in the Identification result.

6.3 PEAKS DB Search result - Summary tab

The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality. At the top of each summary result page, protein filters can be set. Identifications
that fall below the filters will not be visible in the result pages or exports.

Proteins IC::I -10logP = .@} FDR 10 ~ %and = 1 ~ unigue peptides | Apply || Motes |

PTM Confidence Ascore = 15.0 + and lonlintensity 2 20 = %
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Proteins -10IgP: The PEAKS protein score (-10IgP) is calculated as the weighted sum of the -10IgP scores of the
protein's supporting peptides. After removing any redundant peptides, the supporting peptides are sorted by -
10IgP scores in descending order, and the k-th ranked peptide contributes to the weighted sum with a weight of
1/k. A default threshold of 15 is set.

Proteins FDR: The Proteins can also be filtered in accordance to the false-discovery rate of the protein set.

Proteins Unique Peptides: The minimum number of unique supporting peptides for a protein identification. A
unique peptide is defined as a peptide that can be mapped to only one protein group.

PTM Confidence Ascore and lon Intensity: These filters set the default Ascore and ion intensity filters in the
Protein coverage pane. They are also used to determine which modifications are considered confident in the
modified peptides table.

After changing the filters, click to apply the new filter and update the results accordingly.
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Click on to open the Notes dialog to save useful information regarding this Analysis. The Notes will appear in
Section 1 of the summary page at the top.

The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality.
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6.3.1 PEAKS DB Search result - Figure 1. False Discovery Rate (FDR) curve.

Figure 1 shows the FDR curve with respect to the number of PSMs being kept after filtration by the peptide -10IgP
score. By lowering the score threshold, more PSMs are kept in the filtered result. Conversely, the FDR increases
because more false positives are kept. In this figure, the vertical line indicates the current score threshold. The
number of PSMs and the corresponding FDR at the current score threshold are shown in the top-left corner. PEAKS
Search estimates FDR using the "decoy-fusion" approach. Decoy-fusion is an enhanced target-decoy approach that
makes more conservative FDR estimations. For details of the "decoy-fusion" approach, please referto the
publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptideidentification", Mol Cell Proteomics, 2011 Dec 20.

It is commonly recommended to set FDR at <1% by adjusting the score threshold. If a rapid growth of the FDR
around the 1% FDR threshold is noticed, some PSMs may be sacrificed to significantly reduce the FDR.

Note: When counting the number of PSMs, PEAKS Studio keeps one peptide per spectrum at most. Thus, the
number of PSMs is actually the number of spectra with assigned peptides.

Note: During Analysis creation, if Peptide FDR (%) filter was used in Report step, the Summary page FDR curve in
the results will show the Peptide FDR curve and corresponding number of Identified peptides.

Note: Decoy matches are not counted in the number of PSMs. Unless otherwise specified, decoy matches are also
excluded from the other statistical numbers shown in the Summary view.

6.3.2 PEAKS DB Search result - Figure 2. PSM score distribution

Figures 2(a) and 2(b) in the Summary view show the peptide score distribution of PSMs. When FDR estimation is
enabled in the PEAKS Search parameters, the target and decoy matches are respectively shown in two different
colors.

Figure 2(a) is a stacked histogram showing the number of target and decoy matches in each score interval. There
should be a similar number of target and decoy matches with low scores, but very few decoy matches with high
scores. The vertical line indicates the current score threshold.

Figure 2(b) is a scatter plot showing the peptide score versus the precursor mass error in ppm for all PSMs. This
figure is most useful for high resolution instruments. The PSMs with high scores should be centered near the mass
error of 0, and the PSMs with low scores are usually scattered to larger mass error. The vertical dotted line
indicates the current score threshold.
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6.3.3 PEAKS DB Search result - Table 1. Statistics of data

Statistics of Data tabulates MS1 and MS2 information, as well as identification in the peptide and protein level.
This table in the Summary view provides a condensed statistical information for the analysis.

Table 1. Statistics of data_

| #Scans | Identified _ | #Proteins”
#Features - |*Peptides [#Sequences

|MSI |MSrMS |#Chimera |#PSMS ‘#Scans \#Featms ‘Group5| All \ Top

| Total [23104 [117254 | 101150 | 397739 [56845 52923 | 43670 | 11450 | 10202 | 1184 | 1334 | 1220

SMA_1[ 3906 [19343 | 17093 | 64673 [ 9711 [ 9000 | 7417 6735 6251 891 | 985 [ 912

SMA _2[ 3799 [19317 [ 16581 | 63508 [ 9500 [ 8847 | 7289 6614 6121 876 | 985 [ 897

ISMA 3| 3915 [19445 | 16358 | 63352 | 9621 | 8970 | 7310 | 6662 | 6161 | 877 | 962 | 896
|WT 1| 3742 19403 | 16850 | 68969 | 9225 | 8587 | 7185 | 6354 | 5946 | 898 | 1005 | 924
|WT_2 | 3950 [19935 | 16746 | 67043 | 9392 | 8753 | 7204 | 6410 | 6005 | 923 | 1031 | 948
|WT_3 | 3792 [19811 | 17522 | 70194 | 9396 | 8766 | 7265 | 6457 | 6055 [ 933 [ 1043 | 961

* proteins with significant peptides are used in counts.
*# features are identified by DB search only.

#MS1: Total # of MS1 spectra for each sample. For timsTOF data this shows the # MS1 frames.

#MS/MS: Total # of MS2 spectra for each sample. This does not include chimeric scans. For timsTOF data this
shows the # MS2 frames.

#Chimera: The number of chimeric tandem scans in the sample.

#Features: Total # of MS1 features detected from each sample.

Identified #PSMs: The number of peptide-spectrum matches.

Identified #Scans: The number of tandem scans that have a peptide-spectrum associated with it.
Identified #Features: The number of features that have a PSM.

#Peptides: The unique number of peptide sequences with modifications not including I/L differentiation.
#Sequences: The unique number of peptide sequences not including modifications and I/L differentiation.

#Proteins Groups: PEAKS Studio groups proteins identified by a common set of peptides. This number shows the
number of protein groups in the filtered result based on All proteins.

#All Proteins: Total number of proteins with significant peptides, according to current protein filters.

#Top Proteins: Total number of top proteins with significant peptides, according to current protein filters.

6.3.4 PEAKS DB Search result - Figure 3. Sample overlap for Proteins and Peptides

Figures 3(a), 3(b), and 3(c) overlaps between samples in the search for all proteins, top proteins, and peptides,
respectively.

Note: Top proteins are supported by the most number of unique peptides in the protein group.
Note: Peptide sequences with I/L differences will only be counted once.

Sample overlaps are displayed as venn diagrams for 2-4 samples.
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Figure 3. Sample overlap for Proteins and Peptides (up to 8 samples). (a) All Proteins; (b) Top Proteins; (c) Peptides; @
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Sample overlaps are not displayed for analysis with only 1 sample or more than 8 samples.

6.3.5 PEAKS DB Search result - Figures 4 and 5. Distribution of peptide feature detection
Figures 4(a), 4(b), and 5(a) in the Summary View show the distribution of peptide feature detection.
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Figure 4(a) in the Summary View provides all detectable features distributed over the m/z range. This stacked
histogram shows the number of detectable features in each m/z interval. In addition, the number of detectable
features with database results are highlighted in orange and the number of detectable features with de novo
results in addition to the database results are highlighted in light blue. In a typical dataset, it is often observed that
a higher number of detectable features occur in the lower m/z range, which is reflected within the identification
results.
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Figure 4(b) in the Summary View provides all detectable features distributed over the total retention time. This
stacked histogram shows the number of detectable features in each RT interval. In addition, the number of
detectable features with database results are highlighted in orange and the number of detectable features with
database and de novo results are highlighted in light blue. In a typical dataset, it is often observed that a higher
number of detectable features occur in the middle of the RT window, which aligns well with the identification
results.
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Figure 5(a) in the "Summary" view provides all detectable features distributed over the feature abundance
measured as the area under the XIC curve. This stacked histogram shows the number of detectable features
measured with a certain total abundance. In addition, the number of detectable features with database results are
highlighted in orange and the number of detectable features with de novo results in addition to the database
results are highlighted in light blue. In a typical dataset, it is often observed that more peptide features will be
assigned a database ID when they exhibit a stronger LC-MS signal.

Figure 5. Distribution of identified peptide features. (a) Feature abundance distribution;
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6.3.6 PEAKS DB Search result - Result filtration parameters
Tables 2-4 show the statistical numbers of the data and results.
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Table 2. Result filtration parameters. Table 3. Statistics of filtered result.

Peptide -101gP =16.22 FDR (Peptide-Spectrum Matches) 1.0%
Protein -101gP =15 FDR (Peptide Sequences) 1.9%
Proteins unique peptides =1 FDR (Protein Group) 2.0%
De novo score(%o) = 30% De Novo Only Spectra 19873

Table 4. PTM profile.

# modification

Name AMass Position # peptides # proteins sites

Carbamidomethylation 57.02 C 1901 1135 1765 (1765)
ADP-Ribose 541.06 CDKETSNR 1712 826 328 (1679)
Oxidation (M) 1599 M 429 315 258 (403)
Acetylation (N-term) 4201 N-term 332 211 134 (221)

Table 2. Result filtration parameters: Table 2 summarizes the result filtration parameters set at the top of the
Summary View page. This information provides a helpful reference for exported data.

Table 3. Statistics of filtered results: Table 3 presents the statistics based on the data analysis results after setting
the desired filters. See below for further explanation:

e FDR (Peptide-Spectrum Matches): The total number of decoy database assignments to spectra relative to
the total number of target database assignments to spectra represented as a percentage.

e FDR (Peptide Sequences): The total number of decoy database assignments to unique peptide sequences
relative to the total number of target database assignments to unique peptide sequences represented as
a percentage.

e  FDR (Protein Group): The total number of decoy protein groups where the top hit in the protein group is a
decoy database protein relative to the total number of target database protein groups where the top hit
is from the target database.

e De Novo Only Spectra: Corresponds to the number of existing de novo sequencing results without a
positive protein identification, given the filters set for the search results

Table 4. PTM Profile: shows modifications identified in the filtered result and the number of peptides, proteins,
and protein modification sites containing each modification.

6.3.7 PEAKS DB Search result - Experiment Control

Figures 6(a) and 6(b) in the Summary View show the precursor mass errors of PSMs in filtered results. Figure 6(a)
shows the distribution of the precursor mass errors in a histogram with and without software calibration. Figure
6(b) shows precursor m/z versus precursor mass error in a scatter plot after software calibration. The precursor
mass error is calculated in ppm as 108 x (precursor mass - peptide mass) / peptide mass. Calibration is for display
purposes only and PEAKS corrects m/z value for each PSM to correct systematic biases and instrument
measurement drift. Figures 5(a) and 5(b) help examine whether or not the mass spectrometer is properly
calibrated. For a well-calibrated instrument, precursor mass errors should center at 0 ppm across the range of m/z.
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Figure 6. Precursor mass error of peptide-spectrum matches (PSM) in filtered result. (a) Distribution of precursor mass error
in ppm; (b) Scatterplot of precursor m/z versus precursor mass error in ppm. @
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Table 5 shows the number of identified peptides in each sample with the number of missed cleavages, indicating
the enzyme digestion efficiency.

Table 5. Number of identified peptides in each sample by the number of missed cleavages.

Missed Cleavages 0 1 2 3 4+
Sample 1 132 56 0 0 0
Sample 2 113 31 0 0 0
Sample 3 133 60 0 0 0

6.3.8 PEAKS DB Search result - Other Information
Table 6 summarizes the parameters defined by the user to analyze the data. This information includes error mass
tolerances, missed cleavages, database(s) used, etc.

4. Other Information

Table 6. Search parameters.
Search Engine Name: PEAKS
Parent Mass Error Tolerance: 10.0 ppm
Fragment Mass Error Tolerance: 0.02 Da
Precursor Mass Search Type: monoisotopic
Enzyme: Specified by each sample
Max Missed Cleavages: 1
Digest Mode: Semi-Specific
Peptide Length Range: 6 - 45
Fixed Modifications:
Carbamidomethylation (+37.02)
Variable Modifications:
Deamidation (NQ) (+0.98)
Oxidation (M) (+15.99)
Max Variable PTM Per Peptide: 2
Database: uniprot_sprot_June-2-2020.fasta
Taxon: Mammalia
Searched Entries: 67217
Deep Learning Boost: False
FDR Estimation: Enabled
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6.4 PEAKS DB Search result - Proteins View

The Protein View lists protein identifications that have been filtered by the current settings in Summary View. It
also visualizes the protein sequence coverage for identified proteins. The view has four main components:

e Protein table: This lists protein identifications that have been filtered by the current settings in the
Summary View and the “Protein View Filters”.

e Coverage: This visualizes the protein sequence coverage of the selected protein, showing the mapping of
support peptides and de novo tags to the protein sequence.

e Peptides: This lists supporting peptides mapped to the selected protein.

e De novo Tags: This lists "de novo only" peptides mapped to the selected protein.

Protein View Fiter | [ 1184 protein groups, total 1334 protein accession contains B No result @

g Accession Cluster  Top  -10igP Coverage(%) #Peptides  #Unique PTM Avg. Mass Description
E 16 QO3265|ATPA_MOUSE 2 true 35452 [TTCNCTINOC T MM 66.55% 46 46 Do 59753 ATP synthase subunit alpha, mitochondrial O5=Mus musculus OX=10090 GN=AtpSfia PE=1 SV=1 [ ]
@ 17 P58252(EF2_MOUSE 24 true 35375 I TONIC T JIMN 1 60373 46 45 plco 95314  Elongation factor 2 05=Mus musculus OX=10090 GN=Eef2 PE=15V=2
18 P14824JANXAG_MOUSE 19 true 35221 [ TNITDT D 0] 71.92% 55 54 okclp 75885 Annexin A6 DS=Mus musculus OX=10090 GN=Anxa6 PE=15V=3
19 POT310JKCRM_MOUSE 28 true 35070 [T I 77.95% EL] ES piclo 43045 Creatine kinase M-type O5=Mus musculus OX=10090 GN=Ckm PE=1 SV=1
20 POSD64|ALDOA_MOUSE 34 tue  350.36  [ITRNERRTIAT I <:.525: EL) 2 pico 30356 Fructose-bisphosphate aldolase A 0S=Mus musculus OX=10090 GN=Aldoa PE=1 5V=2
21 P21550]ENCB_MOUSE 29 tue 34943 [T Y] 7251% 38 9 Eblo 47025 Beta-enolase 05=Mus musculus OX=10080 GN=Eno3 PE=15V=3
22 PSB4BOJATPE_MOUSE 2 true 34824 [ NN 2303 34 34 oD 56300  ATP synthase subunit beta, mitochondrial OS=Mus musculus OX=10090 GN=Atp5flb PE=1 SV=2
23 PSA7T1[TPMI_MOUSE 25 true 34745 [TNINENEN 25525 52 15 olclp 32681 Tropomyosin alpha-1 chain OS=Mus musculus OX=10090 GN=Tpm1 PE=1 SV=1
24 Q62234MYOMT_MOUSE 21 true  347.35 ([T T T _TIICHTTNIN] 39.89% 60 0 G 185484 Myomesin-1 OS=Mus musculus OX=10090 GN=Myom1 PE=15¥=2
25 QBBMS1ECHA_MOUSE 38 true 34424 [T THMTTROROMMNIN W10 64.48% 40 40 okclp 82670 Trifunctional enzyme subunit alpha, mitochondrial 0S=Mus musculus 0X=10080 GN=Hadha PE=1 SV=1
26 P5ETT4[TPM2_MOUSE 23 tue 34348 [N 2275% 51 26 oo 32837  Tropomyosin beta chain 05=Mus musculus OX=10090 GN=Tpm2 PE=15V=1
ﬁ » 27 PB301T[HSPTC_MOUSE 31 tue 34348 [ DO O] 61.15% M 3 [Eblo 70871 Heat shock cognate 71 kDa protein O5=Mus musculus OX=10080 GN=Hspa8 PE=1 5v=1
§ = =
Peptides Denovo Only Tags
>5p|P58774[TPM2_MOUSE Tropomyasin beta chain O5=Mus musculus OX=10090 GN=Tpma PE=1 5¥=1 oo o R [ Ooutine @ coverage
_g & 80 Adsperline 10AA gap
g ©  MDAIKKKMQM LKLDKENAID RAEQAEADKK QAEDRCKQLE EEQQALQKKL KGTEDEVEKY SESVKDAQEK LEQAEKKATD Seguence Display Option Fasta ~
S — show confident modification site
e ————) (®) minimal ion intensity 5 & %
O minimal Ascore 20 =
g -l M PTM #
E AEADVASLNR RIQLVEEELD RAQERLATAL QKLEEAEKAA DESERGMKVI ENRAMKDEEK MELQEMQLKE AKHIAEDSDR Bl +098  Deamidation(NQ) 34
o 1589 Oxidation (M) 17
e —— @ 5702 Corbamidomethylat. O
(]

7.  KYEEVARKLV ILEGELERSE ERAEVAESKC GDLEEELKIV TNNLKSLEAQ ADKYSTKEDK YEEEIKLLEE KLKEAETRAE

—_—

FAERSVAKLE KTIDDLEDEV YAQKMKYKAI SEELDNALND ITSL

6.4.1 Proteins View - Protein Table controls
At the top of the Proteins View, there are the options to filter, show/hide columns, search, and export the protein
table.

Protein View Filter HH 57 protein groups, total 142 proteins accession contains - E Mo result @

6.4.1.1 Protein Table controls - Protein View Filters

Click on the button to open the Protein View Filter.
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PN Protein View Filter X

= Ty

Show protein in each group (&) Al () Top

Protein accession/name contains

Protein description contains

Protein sample area > -
PTM contains

Deamidation (NQ)
Oxidation (M)

Carbamidomethylation

MNote: Multiple protein accessions/description can be separated by a semi-colon

The following options are available for filtering the protein table:

Show Top, All, or First proteins in each group: Adjust the protein list based on Protein grouping, top is selected by
default. Proteins are grouped based on parsimony.

e Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(subproteins) will not be displayed.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set
or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Note: In these above two filters, multiple entries can be separated by a semi-colon.

Protein sample area: Filter proteins based on total protein area found in each sample. Sample areas are calculated
using the total of all peptide features from unique supporting peptides. If a protein is identified and has areas from
multiple samples, only one of the samples must pass this filter to be included.

PTM contains: Filter protein results by the presence of selected PTMs. Proteins that are supported by peptides
containing modifications that match the selected PTMs will be included. If multiple PTMs match the modification
name, they will all be included in the table. For SPIDER results, the mutations will also be listed in the PTM contains
filter.

Click on the (st button to remove all filters.

Clickon LI to apply the Protein View Filter to the Protein table.

Click on _==_J to discard changes and close the dialog.
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6.4.1.2 Protein Table controls - Protein count
At the top of the protein table shows the count of protein groups and number of proteins in the table based on the
current Protein View Filters.

57 protein groups, total 142 proteins

6.4.1.3 Protein Table controls - Optional columns

Click on the ™ button to see a list of sample-based optional columns.

Select the corresponding sample-based Coverage, Spectra count, or Area to add into the Protein Table view.

HE 57 protein groups, total 142 proteins

Cluster Too = -10laP
Show/Hide Coelumns

l. v D Sample Coverage
. [:] Cowverage(¥2) Sample 1
D Cowverage (%) Sample 2
D Coverage(3%) Sample 3
rl| ¥ C] Sample Spectra Counts |
[:] #5pec Sample 1
D #5pec Sample 2
(] #Spec Sample 3
: v [:] Sample Areas

D Area Sample 1

D Area Sample 2
[ Area Sample 2

i

!

4

OB

e Coverage by Sample: The protein coverage as a percentage will be displayed for the individual sample
when selected.

e  #Spec by Sample: The total number of spectra identified that support the given protein. Totals are given
for each sample included in the search.

e Area by Sample: The total area of peptide features from unique supporting peptides in each sample will
be displayed.

The exports will always include the contents of these optional columns even if they are hidden.

6.4.1.4 Protein Table controls - Protein Table Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.

description contains  ~ | Bos taurus E t + 2720
accession contains Description
description contains 112 GN=ORM1 PE=2 5V=1

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.
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Protein description contains: Only proteins with descriptions that contain the entered text will be included in the

protein table if text is entered in this field.

6.4.1.5 Protein Table controls - Protein Table Export

Click on the @ button to export the contents of the current table. This considers the Protein View Filters, the
sorting applied to the table and is consistent with the view. There is the option to export the Protein table and/or

the Supporting peptide table in CSV format.
Export Protein Table

Protein CSV

Support Peptide CSV

6.4.2 Proteins View - Protein Table

Saveinto: | Ci\Users\tyang\PeaksExports\Multienzyme_2022-10-2 m

Each row in the table represents a group of proteins that are supported by a common set of peptides. To expand

the group, click the right arrow button at the left.

B 1184 protein groups, total 1334 proteins accession contains E No result @
Accession Cluster | Top | -10IgP Coverage(%) #Peptides | #Unique PTM Avg. Mass Description

10 QOUIRTIACTN MOUSE 1 tue 39783 & 4 oD 103834 Alpha-actinin-2 0S=Mus musculus OX=10090 GN=Actn2 PE=15V=2 (]
11 QBRA29|AT2A1 MOUSE 10 tue 33075 & 2 @ob 109425 Sarcoplasmic/endoplasmic reticulum calcium ATPase 1 OS=Mus musculus OX=10090 GN=Atp2al PE=1 SV=1

> 12 PS24E0JKPYM_MOUSE 2 tue 38337 5 45 DEo 57845 Pyruvate kinase PKM OS=Mus musculus OX=10090 GN=Pkm PE=15V=4
13 P31001|DESM_MOUSE % tue 36644 50 2 Blo@ 53498 Desmin OS=Mus musculus OX=10090 G=Des PE=1 3V=3

v 12 QUWUBIPYGMMOUSE 13 true 36615 62 s DlEo 97285 Glycogen phosphorylase, muscle form OS=Mus musculus OX=10090 GN=Pygm PE=15V=3

QUETO1PYGL_MOUSE 13 fake 19146 9 1 o 97463 Glycogen phosphorylase, fiver form QS =Mus musculus OX=10090 GN=Pygl PE=1 SV=4

15 P17182|ENOA_MOUSE 40 true 355.22 33 26 .D o 47141 Alpha-enolase O5=Mus musculus OX=10090 GN=Eno1 PE=15V=3
16 QO326SIATPA_MOUSE 2 tue 35452 6 15 Blo G753 ATP synthase suburit alpha, mitochondrial OS=Mus muscu 10090 GN=Atp5f1a PE=15V=1
17 P58252|EF2_MOUSE 24 true 35375 46 45 D . o 95314 Elongation factor 2 0S=Mus musculus OX=10090 GN=Eef2 PE=1 5V=2
18 P14824]ANXAG6_MOUSE 19 tue 35221 55 s oD 75885 Annexin A6 DS=Mus musculus OX=10090 GN=Anxs6 PE=1 SV=3
19 PO7310[KCRM_MOUSE 28 true 350.70 39 36 D . o 43045 Creatine kinase M-type OS=Mus musculus OX=10090 GN=Ckm PE=15V=1
20 POSOGIALDOA_ MOUSE M tue 25036 2 2 DBlE@o 3035 Fructose-bisphosphate aldolase A OS=Mus musculus OX=10090 GN=Aldea PE=1 V=2

The columns in the Protein Table are:

e Accession: The accession number of the protein as seen in the FASTA database.
e Cluster: A unique identifier that classifies which protein group the protein belongs to.

e Top: Indicates whether this protein is a top protein.

e  -10IgP: The protein confidence score.
e Coverage (%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Light blue blocks indicate the parts of the sequence covered by

low-confidence peptides. Dark blue blocks indicate the parts covered by high-confidence peptides. This is
the total coverage including results from all samples.

#Peptides: The number of high-confidence supporting peptides.

#Unique: The number of high-confidence supporting peptides that are mapped to only one protein group.
Unique peptides with same sequence but different modifications are only counted once in this number.
PTM: The identified modifications displayed with color-coded icons.

Avg. Mass: The protein mass calculated using the average mass.

Description: The protein's header information as seen in the FASTA database.
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Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.

6.4.3 Proteins View - Coverage Pane

The Protein Coverage view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

Peptides Denovo Only Tags

»5p|P61982|1433G_MOUSE 14-3-2 protein gamma QS=Mus musculus OX=10090 GN=Ywhag PE=1 SV=2 Do # % O outine (®) coverage

30 5 Aasperiine [ 1044 gap
MVDREQLVQK ARLAEQAERY DDMAAAMENV TELNEPLSNE ERNLLSVAYK NVVGARRSSW RVISSIEQKT SADGNEKKIE

Sequence Display Option  Fasta -

© show confident modification site

MVRAYREKIE KELEAVCQDV LSLLDNYLIK NCSETQYESK VFYLKMKGDY YRYLAEVATG EKRATVVESS EKAYSEAHEI (®) minimal ion intensity | 5 5 %
cd c
B () minimal Ascore 20 -
23
B AM PTM
SKEHMQPTHP IRLGLALNYS VFYYEIQNAP EQACHLAKTA FDDAIAELDT LNEDSYKDST LIMQLLRDNL TLWTSDQQDD @ -57.02 Carbamidomethylat..
d
= © o O 1589 Oxidation (M)
: D -092  Deamidation (NQ)

6.4.3.1 Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.

»sp[P61982[1433G_MOUSE 14-3-3 protein gamma 05=Mus musculus OX=10090 GN=Ywhag PE=15V=2 ca 1111 Ui Y
MVDREQLVQK ARLAEQAERY DDMAAAMENV TELNEPLSNE ERNLLSVAYK NVVGARRSSW RVISSIEQKT SADGNEEKIE

o
[

MVRAYREKIE KELEAVCQDV LSLLDNYLIK NCSETQYESK VFYLEMKGDY YRYLAEVATG EKRATVVESS EKAYSEAHEI
cd c

<
ic

223
]

SKEHMQPTHEP IRLGLALNYS VEFYYEIQNAP EQACHLAKTA FDDAIAELDT LNEDSYKDST LIMQLLRDNL TLWTSDQQDD
o i d o

o
Lo}

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications and mutations identified in supporting peptides are displayed as icons above
the protein sequence. Modifications are represented by colored icons with the first letter of its modification name.
If a residue is modified by more than one modification in the same supporting peptide, "*" is used instead of a
letter. Mutations are represented by framed white icons with a letter indicating the post-modification residue.
Placing the cursor over a mutation icon shows the full name of the modification/mutation. The number above a
mutation icon indicates the position in the protein sequence. The header information of the protein is shown on
the top of the protein sequence.

The supporting peptides and matched de novo tags can be shown as colored bars under the protein sequence.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide. Left clicking on a bar shows
the annotated spectrum from which the supporting peptide is identified.
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Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left

clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to the supporting peptides table.

6.4.3.2 Coverage Control Panel

This panel controls what to display in the protein sequence coverage view.

O cutline @ coverage
a0 : Abs perline 10AA gap
Sequence Display Opticn  Fasts -

show confident modification site

@ minimal ion intensity | 5 %

- a

O minimal Ascore 20 -

AM PTM #
(g +5702  Carbamidemethylat.. 37
0 1599 Onidation (M) 19
D -098  Deamidation (NQ) 3

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

Outline mode: In outline mode, the protein sequence is displayed without supporting peptides and matched de
novo tags. However, the sequence coverage at a specific position can be examined by left-clicking a residue.

MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AGGSFTVRAD HGEPIGRGTK VILHLKEDQT EYLEERRVEE VVEKKHSQFIG YPITLYLEKE REKEISDDEA EEEKGEKEEE
Coverage mode: In coverage mode, all the supporting peptides and matched de novo tags are shown.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNEEIFL RELISHNASDA LDKIRYESLT DPSKLDSGKE LEIDIIPNFPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS
]

AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

100 2 Absperline 10AA gap
Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the

project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.
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b I ‘HJTH" <, O outline @ coverage

80 5 Adsperline [ 1084
{SA RAIQAAFFYL EPRHAEDKTLT sperline. [ 1088 920

Sequence Display Option  Trypsin v

show confident madif Fasta
KN VGVSFYADKP EVTQEQKKEF

@ minimal ion intensity Glu C (bicarbonate)

‘ Lys C

Modification minimal ion intensity / Ascore: A modification or mutation is considered confident if there are
fragment ions supporting the modified residue with the minimal peak intensity above the specified threshold. Only
confident modifications and mutations are displayed as icons above the protein sequence.

O minimal Ascore 2|

show confident modification site

@ minimal ion intensity | 5 *

-

O minimal Ascore 20 v

Modification table: The modification table shows the modifications identified in supporting peptides on the
protein. For each modification, the number of supporting PSMs with this particular modification is shown. The
checkbox on the left controls whether to indicate the modification in the protein coverage.

AM PTM #
€ -5702 Carbamidomethylat.. 63
D <088  Deamidation (NQ) 7
o -1599 Oxidation (M) 5
a -2.02  2-amino-3-oxo-but. 3
F =279 Formylation 3
B 4201 Acetylstion (Protein. 2
§ 2198 Sodium adduct 2
Al 098 Amidation 1

6.4.3.3 Proteins View - Protein Tools
The Proteins View toolbar is at the upper-right corner of the protein sequence coverage tab and contains helpful
protein tools.

A )N U §

Full screen: “* When selected, the protein coverage window expands in full screen mode. Click to return from full
screen mode.

Tool box: ™ The tool box contains the following tools:

e Copy protein sequence. This copies the protein sequence of the current selected protein into the system
clipboard.

e Save protein coverage as image. Different scale options are provided to increase the image size.

e Coverage statistics. This provides useful statistics based on the current selected protein.
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PTM Profiling: it Calculates the difference in abundance between peptides with confidently identified PTMs
versus unmodified peptides. Peptide feature areas are used for this comparison.

For the Identification results (DB/PTM/SPIDER), the PTM Profiling tool provides quantitative information of
modified peptides compared with unmodified peptides for the modification sites of the protein across all MS
samples.

PN BT Profile of PAS32TIFAS HUMAN

X
Modication Al v Peptides Al - Save to Text Format
Protein Position 4 PTM ~10logP  lon Intensity(%) Sample 1 Modified Sample 1 Unmodified Sample 2 Modified  Sample 2 Unmodiified mesyen v[e[ole[e/z[t[ale/Tz]r
N306 Deamidation (NQ) 12738 28 2108 1.6063 20763 22763 . .
—t— x
M35 Orid M) 273 7 13188 T.67E3 1.56E3 6.82E3 100 = I B 0 & ax
wisos i o |n s e e ez ¥
Mig01 Ovidation (M) @772 6 3168 1.2563 36563 1.69E3
Q21 Deamidation (NQ) 12646 14 0 2.9964 EEN 59864
Q213 Deamidation (NQ) 12666 13 11384 27084 ) 03284
Q2214 Deamidation (NQ) 11926 7 1138 27984 0 93264 i
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The inputs for the profiling can be set using the drop-down lists at the top-left corner of the dialog.

Medification Al *  Peptides Al -
reorsJSI, | 05 | on i | s
N306 | DesmidationNQ)  NQ) 12738 28 2
M1235 | B idation (M) ‘ 12773 17 E
[ IR — wa am e o -

e  Proteins: The accession ID of the selected protein to be analyzed for PTM profiling is shown in the title of the
dialog. The selected protein can not be changed within the dialog. To run profiling on another protein, close

the dialog, select the protein of interest from the protein table and run the profiling by clicking il button.

e Maoadification: The drop-down list contains the detected and selected confident PTMs for the protein. Select
the type of modification to study a specific PTM or choose “All the PTMs” to visualize the profiling information
of all PTM sites at together.

Note: The fixed PTMs are not used for profiling.

e Peptides: Data source used for the analysis. “All” considers all the peptides for this protein. When “Fully

digested” is selected, only the full enzyme digested peptides will be used to calculate the modification
abundance.

PTM Profile Table
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The PTM Profile Table shows the detailed quantitative information for the modification sites. Each row in the table
shows the modified and unmodified area for each sample of the selected PTM at each detected modification site.
The table can be sorted by any column. The following list describes the contents in each column:

o (Check box): Allow the selection of each table row. Only the marked rows are used for the PTM Profile Chart.

e  Protein Position: The detected modification sites in the protein. The modified amino acid symbol together
with the position in the protein sequence is shown.

e PTM: The type of PTM being profiled.

e -10logP: The best -10logP identification score for the corresponding modified peptides.

e AScore: The best PTM AScore associated with the corresponding PTM at the specified site of the modified
peptides.

e lon intensity: The best PTM ion intensity associated with the corresponding PTM at the specified site of the
modified peptides.

e Sample Modified: Total area of the features associated with the corresponding modified peptides for each

sample.
e Sample Unmodified: Total area of the features associated with the corresponding unmodified peptides for
each sample.
Protein Position PTM -10logP  lon Intensity(%) Sample 1 Modified Sample 1 Unmodified Sample 2 Modified Sample 2 Unmodified
M306 Deamidation (NQ) 127.38 28 212E3 1.60E3 2.27E3 2.27E3
M1235 Oxidation (M) 12773 17 1.31E3 7.67E3 1.56E3 6.82E3
M1503 Oxidation (M) 127.53 24 5.08E3 1.07E3 1.18E3 7.6E2
M1601 Oxidation (M) 127.72 6 3.16E3 1.25E3 3.65E3 1.60E3
Q2212 Deamidation (NQ) 126.46 14 0 3.92E4 3.34E4 5.08E4
Q2213 Deamidation (NQ) 12666 13 11384 2.79E4 0 03264
Q2214 Deamidation (NQ) 119.26 7 1.13E4 2.79E4 0 0,32E4

When “Fully digested” is selected, there are two more columns shown in the PTM Profile Table:

e Peptide: The fully digested peptide sequence.
e Peptide Position: Position of the modified amino acid in the peptide sequence.

PTM Profile Chart

The PTM Profile Chart is located at the bottom left corner in the dialog. It gives a visualization of the ratio between
unmodified and modified amino peptides at each detected modification sites. The x-axis indicates the percentage
(%) of modified or unmodified peptide feature areas relative to the total abundance whereas the y-axis indicates
the position in the protein sequence where a modification was identified for each individual sample.

Note: Since the percentage is calculated over the sum of the modified and unmodified areas, the modified and
unmodified portion always sum up to 100%.

Note: For samples with the specific PTM not detected, the corresponding bars are left as blank.
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All the PTMs on P49327|FAS_HUMAN

Percentage medified
0% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100%
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M12350 Sample 1

Sample 2

M15030 Sample 1

Sample 2

M1601a Sample 1
Sample 2
R _

Sample 2

Q2213d Sample 1

Sample 2

. modified . unmodified

Spectrum Annotation View

The Spectrum Annotation View provides a graphical representation for the best modified peptide and the best
unmodified peptide when “All” is selected from the “Peptides” drop-down list. The top spectrum corresponds to
the best modified peptide, whereas the bottom spectrum shows the best unmodified peptide. When “Fully
digested” is considered, the best modified peptide and the best unmodified peptide are displayed in a compare
view for quick visualization and validation.
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PTM Profile Export

The PTM profile can be exported as an image as well as in text format.

T mfz

Image export: To save the profile chart, right click and choose Save to Image... menu item to save the displayed
graph as a PNG file.

Text format export: Click button at the top-right corner to export the calculated PTM Profile data

to a text file in CSV format. The PTM Profile of the selected modification on the selected protein will be exported
by default. In addition, profiles on all proteins for the selected modification may also be exported, if “Export ptm
profile for all proteins” is checked. The exported file contains all necessary information to construct the PTM
profile graph. The PTM profile data are grouped together by protein, then by modification type, and then by the
modification site on the protein sequence. The headers of the CSV column are similar to the PTM Profile Table and
also self-explanatory. The following items are explained for clarity:
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e Modified Peptide Sequence Window: protein sequence containing 10 AA ahead of the modification site
and 10 AA after the modification site with padding as necessary.

e Sample Best AScore: best AScore for each sample.

Note: When "Export PTM profile for all proteins" is not checked, only the profiling data that is marked in the

PTM Profile Table will be exported.

Peptide Mapping: it

A peptide map is often referred to as a “fingerprint” of a protein. It is a powerful tool that provides a
comprehensive understanding of the protein being analyzed. It gives a detailed picture of the ion signal of all
peptides associated with the protein. In addition to generating the peptide map, PEAKS has integrated an
annotated tool-tip which allows for easy identification of the peptide shown at any point on the map. If multiple
data files are searched together in the analysis, then multiple peptide maps may be compared to one another. This
allows users to easily determine the consistency of the protein between samples.

"N Peptide Mapping of P43327|FAS_HUMAN O X

Annotated Chromatogram | Peptide Comparison

Fracion Choices ~ 20180125.H.. ~ 20180125 H.. ~ | Apply | | savetoimage |
Minimal lon Intensity 0 d Type O TIC Display Mode @ Compare PEAKS DB Annotation
(® enl (O side by Side De novo orly Tooltip

Annotated Chromatogram of Protein P49327|FAS_HUMAN
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PEAKS provides two different approaches to analyze peptide mapping of a protein.
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Annotated Chromatogram: The annotated chromatogram of the selected protein is displayed in profile mode. The
intensity of each peptide feature associated to the protein is mapped to its retention time (RT). The annotated
chromatogram has its own input selection, result display, and result exporting options.

Fraction Choices: The data source used for peptide mapping. When the search result involves multiple
fractions, a comparison of annotated chromatograms for the selected protein among (a maximum of
three) fractions, can be done by selecting the second and third fraction from the corresponding drop
down menu.

Minimal lon Intensity: A filter used to set an intensity threshold, where peptide features below this value
will not be included in the display.

Type: Configures the display to view the Total lon Chromatogram (TIC) or Base Peak Intensity (BPI).
Display Mode: PEAKS offers two modes to view multiple chromatograms for better comparison.

o Compare: In compare mode, the protein chromatograms for the specified data samples will
appear on opposite sides of the x-axis. This allows the user to directly compare the protein
chromatograms between two samples.

o Side by Side: In Side-by-Side mode, the chromatograms are displayed individually; each with
their own set of x- and y-axes. This display mode allows for the comparison of up to three
samples.

PEAKS DB: Peptide features associated with peptides identified by database searching are highlighted in
the annotated chromatogram.

De novo only: This highlights the peptide features associated with de novo only peptides.

Annotation: When selected, the retention time of major peptide features are displayed on the peptide
map.

Tool Tip: When selected, a pop-up will appear when the cursor hovers over any peptide within the
peptide map. The pop-up contains the retention time, the intensity (TIC or base peak), and the peptide
sequences found at that particular retention time.
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ﬁ RT:3.40
1‘ IE' EPEHPVLLTEALPNPK 892.4838
|| EPEHPVLLTEAPLNPEK 892.4838
3-&3—13

]
Annotated Chromatogram Chart controls: This chart gives a visualization of the peptide map for the

selected data. It provides a few convenient ways to zoom-in and navigate the chromatogram.
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o Zoom to an RT region - Click the desired starting retention time, drag horizontally to the desired
final retention time, and then release the mouse button.

o Zoom in/out smoothly - Place the cursor at a particular RT value (right below the x-axis line),
scroll the mouse wheel button.
Increase/decrease the ion intensity - Place the cursor on the chromatogram.

o See the whole chromatogram - Double-click on the chromatogram.
Pan to an RT region: Place the cursor on the chromatogram, right-click, and then hold and drag to
pan to an RT region.

e Result Export: The annotated chromatogram chart can be exported as an image in PNG format. Click the

‘: Save to

svetoime | button to save the displayed chart.

Peptide Comparison: Another option PEAKS offers its users to analyze the peptide map is in terms of a peptide
comparison view. In this view, the total area of the features associated with a peptide is mapped to the mass of
the peptide. The peptide comparison has its own input selection, result display, and result exporting options.

PN Peptide Mapping of P49327|FAS_HUMAN O X
Annotated Chromatogram | Peptide Comparison

Fraction Choices 20180125 H.. =~ 20180125 H. - | Apply | | Save to Image | | Save to Text Format

Minimal Feature Abundance 0 - Annotation Tooltip
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Inputs: The inputs for the peptide comparison can be set using the drop-down menus at the top-left corner of the
dialogue.

Fraction Choices: The data source used for peptide mapping. Peptide comparison allows a maximum of
two fractions as the source. After making choices for the fraction selection, click the Apply button to
update the chart.

Minimal Feature Abundance: A filter used to set a feature area threshold, where peptide features below
this value will not be included in the display.

Annotation: When selected, the masses of the major peptides are displayed on the comparison chart.
Tool Tip: When selected, a pop-up will appear when the cursor hovers over any peptide within the
comparison chart. The pop-up contains the peptide mass, the total area for that peptide, and the peptide
sequence.
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124363

1693.79 4 202 91
1613.80

Peptide Comparison Chart: This chart gives a visualization of the peptide comparison for the selected
data. The chart is displayed in Peak Mode, where each peptide is represented as a bar and the height of
that bar represents the total area of the associated peptide features in the specified fraction. The chart
provides similar convenient ways to zoom-in and navigate the comparison chart.

Result Export: The peptide comparison of a protein can be exported as an image, as well as in text format.

|' Save to Image

o Image export: Click the svetoimese | button to save the displayed graph as a PNG file.

o Text format export: Click the [SeveteTertFomat | |y yion to export the peptide comparison data to a
text file in CSV format. The exported file contains all of the necessary information to construct
the peptide comparison chart. The data are grouped together by peptide sequence and mass.
The information for the same peptide are combined together if they belong to the same group,
as mentioned earlier. The headers of the CSV column are self-explanatory. The following items
are explained for clarity:

=  Unique: This specifies that the peptide is unique (Y) or not unique (N).

= -10IgP or ALC: The significance score of the peptide identified by database searching or
by de novo sequencing for de novo only peptides.

= Mass: The mass of the peptide.

=  ppm: The error tolerance of the peptide.

=  Feature Abundance: This list of areas of the features associated with the corresponding
peptide. The format of the feature areas is (area [space] +charge [semi-colon])*. For
example, 500 +2; 800 +2; 700 +3

=  Total Abundance: The sum of the areas of the features associated with the
corresponding peptide in the specified fraction.

=  Ratio: When the data sources contain two fractions, the ratio of the total areas of the
corresponding peptide between two fractions is calculated.

Note: -10IgP, ALC(%), and ppm values are from the best PSM of the corresponding peptide.
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6.4.3.4 Proteins View - Supporting Peptides

The "Peptides" tab displays a table of supporting peptides for the protein of interest. This table is similar to the
peptide table in the Peptide view, except that "Accession" is excluded and the columns "(Checkbox)", "Unique",
"Start", and "End" are included. Descriptions of extra columns are given in the following sections.

e (Checkbox): This controls whether a peptide is shown in the protein coverage as a blue bar.

e Unique: This shows whether the peptide is a unique supporting peptide to the protein group.
e  Start: This shows the peptide's starting position in the protein.

e End: This shows the peptide's ending position (inclusive) in the protein.

The supporting peptides with peptide -10IgP score below the peptide filtering threshold are listed in the table as
well. By default, they are shown in grey and are not displayed in the protein coverage.

Coverage des Denovo Only Tags

Peptide Unique -10igPy ~ Mass  Llength ppm m/z RT  ArcaSample1 ArcaSample2 ArcaSample3 Scan #Feature Start End PTM AScore Found By
1  KDFSALESQLODTQELLQEEMRQOK.L true 11484 27483202 23 -09 817.1132 25393 3.57e=+05 0.00e+00 0.00e+00 92174 1 1302 1324 DB Search
2 KTQ(+0.98)LEELEDELQATEDAK.L false 10961 19618953 17 20 9819568 23633  0.00e-00 0.00e+00 000e+00 85431 0 1539 1555 DI Q3 Bl61.14 DE Search
3 KKLEEEQILEDQNC(+57.02)K.L true 10407 1227.9248 135 10 6303162 61.22 0.00e+00 245205 0.00e+00 23296 1 975 o3 @ DB Search
4 KLQVELDNVTGLLSQSDSKS tue 10389 19450004 18 33 9735107 11477 000e=00 431e+05 329e+05 44906 2 1278 1295 DE Search
5 KTQLEELEDELQATEDAK.L false 10264 19560.9113 17 20 9814643 11064 540205 1.56e+06 5.3%+05 43203 3 1539 1555 DB Search
6 KM(+15.99)QQNIQELEEQLEEEESA... true 10248 2804.1973 21 01 869.0731 9175 0.00e+00 0.00e+00 1.29¢+05 3529 1 au 961 0 M2 [@ 1000.00 DB Search
7 KOTLENERGELANEVKY true 10144 17288642 15 07 577.2958 4986 0.00e-00 0.00e-00 703e-04 18355 1 1220 1234 DB Search
8 KALSLARALEEAMEQKA true 10141 1858.8661 15 05 5539630 11743 16708 8.74e+05 3.65e+05 45911 3 1478 1482 DB Search
9 KNMDPLNDNIATLLHQSSDKF tue 10118 2125010 19 09 709.3449 10713 0.00e+00 0.00e+00 000e+00 41432 0 588 606 DE Search
10 KRALEQQVEEMKT true 100.85 1339.6816 " 22 4542335 4234 0.00e+00 0.00e+00 3.18e+04 15320 1 1528 1538 DB Search
11 KKFDQULAEEKT false 10040 12196448 10 10 407.5559 5341 0.00e+00 1.14e+05 000e+00 20117 1 1445 1454 DE Search
12 KTELEDTLDSTAAQQELRSKR true 10029 2134.0389 19 18 7123349 7350 0.00e-00 0.00e+00 1.16e+05 27931 1 1146 1164 DB Search
13 KLLEDRIAEFTTNLTEEEEK.S true 9900 2279.1188 19 11 7607137 11166 349e+05 0.00e+00 155e+06 43237 2 %95 1014 DE Search
14 KHSQAVEELAEQLEQTKR true 9338 18389010 16 10 6139749  86.02 0.00e+00 0.00e+00 3.64e+05 32937 1 1184 1209 DB Search
15 KIAQLEEQLDNETKE true 9517 1529.7573 13 11 7658868  ©1.22 0.00e+00 1.88e+08 1.05e+06 23541 2 1816 1828 DB Search
16 KEERTFHIFVYLLSGAGEHLKT true 8581 24092117 20 07 6033106 12447  0.00e+00 0.00e+00 455e+04 48351 1 270 289 DE Search
17 KTLEEEAKT true 6a.58 g1g4021 7 -6.3 4102057 1617 0.00e+00 2.55e+05 1.63e+05 5074 2 mrs 1g DB Search
18 KLEGDSTDLSDQIAELQAQIAELK.M true 5888 24862387 23 15 12441285 25924 2.79e+05 0.00e+00 000e+00 94260 1 1053 1075 DE Search
19 KLLEDRIAEFTTNLTEEEEK(+8.01).5 true 5258 22871310 19 14 7633834 11163 0.00e+00 324208 1.75e+06 43192 2 996 1014 € K20 /€ 1000.00 DB Search
20 KDFSALESQLODTQELLQEENROK(+.. true 4954 27563344 23 26 9197878 12650  0.00e=00 272e+06 199e+06 49603 2 1302 1324 [@ K24 [€11000.00 DE Search
31 ¥ AIGIADAIEEAML 15 OOVEAK & teie ASA1 AETABEIR 4% in =moos0  anes nAn-_nn AAn-_nn 1 4fans Eyren 1 A7 a0 K12 lAl 1000 0 ET—.

6.4.3.5 Proteins View - De novo Tags
The "Denovo Only Tags" tab shows a table of "de novo only" peptides with sequence tags matched to the protein.

Coverage Peptides Denovo Only Tags

Feature ~ Scan Peptide ALC(%)* Llength m/z z  RT  Area Mass  ppm PTM Mode Source File
1 35412 00365 LTGMAFRVPTANVSVVDLTC(+57.02)RLEK 983 24 6701096 4 24670 286e-06 26764002 0.1 [@ HCD 20161129 LUMOS1_nLC13_AH long_Bench HelaVesst p..
2 2127 17659 VLPELDGK(+4.03) 90.1 8 4377633 2 4753 138e-06 8735100 12 DV HCD 20171106 LUMOS1_nLC13_AH TechBench2 SILACH 1raw
3 2242 17302 VLPELDGK(-8.01) 924 8 4307578 2 4732 440e-05 8775000 12 € HCD  20171106_LUMOS1_nLC13_AH TechBench2 SILACL lraw
4 2088 16117 LVPELNGK(+403) 92.1 8 4372711 2 4438 502e-04 8725269 09 | HCD  20171106_LUMOST_nLC13_AH_TechBench2_SILACL_1.raw
5 2226 17664 VLPELDGK(+8.01) 914 8 4397576 2 47.58 1.60e+06 877.5000 08 € HCD  20171106_LUMOS1_nLC13_AH_TechBench2 SILACH 1.raw
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6.5 PEAKS DB Search result - Peptide View

The "Peptide View” displays the resulting peptide identifications that have been filtered by the current settings in
Summary View and “Peptide View Filters”. The table on the top shows the details of each peptide identification.
The bottom section provides additional information about the peptide-spectrum matches for the native peptide
selected in the table.

1- 1000 of 1595 - Peptide View Filter ) scan = - B No resuit @
g Peptide 10lgP  Mass  length ppm  m/z RT  AreaSample1 AreaSample? ArcaSample3 Scan  #Feature Accession PTM ASc
£
£ | 1 DSTLIMOLIRDNLTLWTSDQQDDDGGEGNN 11578 33635161 30 17 1221812 277.37 28E8 13569 4.12E8 101181 13 P61981[1433G_HUMAN (|
5
@ | 2 QRIDEFESM(~15.89) 11524 11695023 9 15 5857593 4299 OE0 9.33€5 4.57ES 15864 2 P26038[MOES_HUMAN o M10[@]1000.00
3 HGSYEDAVHSGALND 11494 15706648 15 05 5245627 4324 OE0 14266 B.01ES 15939 2 PI7987[TCRAHUMAN
4 LPFLAHALYVQAPTVTIEGFLQALSLAVDK 114.87 32247849 30 -0.7  1075.9348 267.59 5.03E5 0E0 0E0 97515 1 Q15645|PCH2_HUMAN
5 DFSALESQLODTQELLQEENRQK 11484 27483203 23 09 9171132 25393 357E5 0E0 020 92174 1 P35570|MYHO_HUMAN
2| 6 ALLYLO(+57.02)GGDD 11476 10954906 10 14 10964994 8071 18586 151E8 4T1E7 35306 5 PO73SSJANXA2 HUMAN:ASNMYSIAXAZL H.. [
T
3 | e P .. PP T TI ET E I R . enen - .
a
Sample 2 /20171106_LUMOS1_nLC13_AH_TechBench?_SILACH_.raw | Feature Id: 98541, m/z: 1096.4994, RT: 89.71, z 1, -10igP: 114.76
RT,
Scan 35308, m/z=1096.4399, =2, RT=90.95, Length=10, -101gP=11476, ppm=14 <« 23 » 2 B (R ]
109071 88.48 1t
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£
5 57436 556,35 557.33 287.68 L 636.23 618.22 619.20 318.61 6 -
6 73439 71638 71737 367.69 C+57.02) 52315 505.13 506.12 262.07 5 1,767
7 79141 77340 77438 396.21 G 363,11 34510 346.09 182.06 4
3 24843 83042 83141 a24.72 G 30609 288.08 289.07 153.55 3
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se.20 so.00 91.00 s1.50
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6.5.1 Peptide Table

The Peptide Table shows the filtered native peptide identification results. Each row in the table is a native peptide
identification represented by its highest-scoring PSM. When there are more than 1000 peptides, the table is split
into multiple pages.

Note: If there are multiple PSMs matched to a peptide, the table displays the information for the top-scoring PSM.
Peptides with the same sequence but different modifications are considered different and shown in different rows.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

1-1000 of 1595 - » HH scan = - B No result @
Peptide -10lgP  Mass  Length ppm  m/z RT  AreaSample1 AreaSample2 AreaSample3 Scan  #Feature Accession PTM ASce
1 DSTUMQLLRDNLTLWTSDQQDDDGGEGNN 11578 33635161 30 17 1122.1812 27737 2.9e9 1.35E9 4.12E8 101181 13 P61981|1433G_HUMAN .
2 QRIDEFESM(+15.9) 11524 11693023 9 15 5857503 4299 0ED 9.33E5 4.5TE5 15864 2 P26033]MOES_HUMAN o M10(@11000.00
3 HGSYEDAVHSGALND 11494 1570.6648 15 09 5245627  43.24 OE0 142E6 8.01E5 15939 2 P17987[TCPA_HUMAN
4 LPFLAHALYVQAPTVTIEGFLOALSLAVDK 114,87 32247849 30 -0.7  1075.9348 267.59 5.03E5 0OE0 OE0 97515 1 Q15645|PCH2_HUMAN
5  DFSALESQLODTQELLQEENRQK 11484 27483203 23 08 9171132 25393 357E3 i) 0E0 92174 1 P35579MYHI_HUMAN
6 ALLYLC(+57.02)560D 11476 10954906 10 14 10964994 8971 1.85E6 1.51E8 471ET 35306 5 POT355|ANXA2_ HUMAN:AGNMY6|AXAZL H.. [B
S —— ]

The following list describes the contents in each of the default columns:
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e Peptide: The amino acid sequence of the peptide, as determined by the PEAKS searchworkflow. A
modified residue is followed by a pair of parentheses enclosing the modification.

e -10IgP: The peptide -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

e Mass: The monoisotopic mass of the peptide.

e Length: The number of amino acids in the sequence backbone.

e ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.
e m/z: The precursor mass-to-charge ratio.

e RT: The retention time (elution time) of the spectrum as recorded in the data.

e Area per Sample: The combined area for all features in that sample associated with this peptide.

e Scan: The scan number of the spectrum that matches the peptide sequence with the highest -10IgP.

e  #Feature: For single sample analysis, shows number of features assigned to the peptide sequence from
identification. For multiple samples, if peptide has feature vectors, it will show number of features used
(area > 0) in all feature vectors. If not, it shows the number of features from identification.

e Accession: The accessions of proteins that contain this peptide.
e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e  AScore: Localization score assigned to modifications on the peptide. It is the -10 log of a p-value. In this
case, the p-value is the probability that the modification occurs at the reported position compared to
other possible positions. A -10IgP of 20 is equal to a p-value of 0.01. Scores are listed in the format
AminoAcid, peptide position, modification, Ascore. For example, serine at amino acid 3 is phosphorylated
with an AScore of 54.01 will be reported as: S3 P 54.01.

e  Found By: The name of the PEAKS search workflow that identifies the peptide; this can be either PEAKS
DB, PEAKS PTM, or SPIDER.

6.5.2 Peptide Table controls
The menu above the peptide table provides options to scroll through the table of peptides, filter the table, show
optional columns and search for specific entries.

1- 1000 of 1595 - v | PeptideViewFiter | B scan = - [a] No result ‘da|

6.5.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

‘ 1007 - 1595 of 1595 -
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In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

6.5.2.2 Peptide Table controls - View Filter

|' Peptide View Filter |

Click on the * ’ button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:

e Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e Peptide score (-10IgP): Filters out all peptides with -10IgP scores below this threshold.
e Peptide length: Filters for peptides of length within this min/max threshold.

e Peptide sample area: Filters based on total peptide area found in each sample. Sample areas are
calculated using the total of all peptide features from all spectra that identified the native peptide. If the
peptide is found in multiple samples, only one sample must pass this filter for the peptide to be included.

e PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptide table.

Click on Cancel to discard the changes in the View Filter.

6.5.2.3 Peptide Table controls - Optional Columns

Click on the @ button to open the optional columns dropdown. By default the sample area columns are
displayed. Sample Feature count columns can also be shown. These sample feature counts are always from
identification, and does not consider whether there are feature vectors present. For projects with many samples, it
might be useful to hide these optional columns and reduce the width of the peptide table.

i

Show/Hide Columns
¥ || Sample Areas
| Area Sample 1
v | Area Sample 2
v | Area Sample 3

v Sample Feature Counts

#Feature Sample 1
#Feature Sample 2

#Feature Sample 3
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6.5.2.4 Peptide Table controls - Search function
On the top right of menu, there is a search function with 4 options. Search results can be navigated between using
the Up or Down arrows.

m/z = * | 5602 E 11

Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction.

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set. For example, searching for RT = 55.5 will find all m/z between
[55.4, 55.6]

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

6.5.3 Feature selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current peptide selection. From here you can select other samples, fractions, or features.

Sample 1 1 2017_01_19 MB1-4_Glyco_repl1_Frac1l.raw = Feature Id: 1852

-TII;Z: 5_I

2017_01_19_MB1-4_Glyco_repl_Fracl l.raw

a,
% 1
(%l Feature Id: 18558, myz 552.2813, RT: 37.80, z: 4, -10igP: 84.42

—T

K== Sample 3
2017_01_19_MB1-4_Glyco_rep3_Fracll.raw
Feature Id: 18361, my/z 552.2810, RT: 37.80, z: 4, -10IgP: 61.36

By clicking on the fraction level, all fractions in this sample are revealed as well as the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.
2017_01_19_MEB1-4_Glyco_rep1_Fracll.raw ' Feature Id: 18558, m/z 55:

14, z= 2017_01_19_MB1-4_Glyco_rep1_Fracll.raw

=y Feature Id: 18558, m/z 552.2813, RT: 37.80, z: 4, -10IgP: 34,42
xr

Lastly, clicking on the feature level will show all features in the currently selected fraction. Features with Feature Id
=0 are known as fake features and are constructed to enhance identification.
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Feature Id: 18558, m/z: 552.2813, RT: 37.80, = 4, -10IgP: 8442

ppr: Feature Id: 18558, m/z: 552.2813, RT: 37.80, z: 4, -10IgF: 84.42

6.5.4 PSM selection
Underneath the feature breadcrumb will shown the currently selected PSM. Click on the Left and Right arrow
buttons to switch between PSMs related to the currently selected feature.

Scan 8031, m/z=552.2814, z=4, RT=37.85, Length=20, -10IgP=84.42, ppm=2.2 d 22 )

All other components in the Peptide tab interface will update according to the currently selected PSM.

For timsTOF instruments, Precursor ID is used rather than Scan number.

6.5.4.1 Protein jump button

Click on A to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
protein summary filter or summary page protein filter, then the option to jump will be grayed out.

6.5.4.2 Show spectrum in Data View
=

Click on
Scan.

to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected

6.5.4.3 Show spectrum in LC/MS View

Click on L to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected
Scan, highlighting the peptide MS/MS marker and the feature if present.

6.5.4.4 Show Raw Spectrum View

Click on L to show the raw spectrum chart of the currently selected Scan.

6.5.5 Annotated Spectrum Chart

menstyey  I[v[s[s[n[p[v|e[ulp[e[r[s[z[o[s[x[v]k[x
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T [ G S i S e B B o Bl i Y D R B R
! [T [ A ! : ey : [ -
30 N B IR R : C”{? i L S gy [ g
! :|231m5 P O A R R ! : cly oo dalt cial
i | g Pals i CF . c1b | [ ct2 iz 'i W | 1 ]
Lot |y 08% ! | IS | |Z]P[2]‘]|b.? i zlg jll | ] I; L 74 L Ll || II iz
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

6.5.5.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino

acid residue.

mensiv o I|v[s[s[n[p[v|c[u[p[e]y|s[z[o[s[r[v[k[r

Iv 5 5 N, 0 \ s E t—=s T— t LV 1k K= clMa
e < I e B I A
! A A [ ! Y : Y :
504 i RN TR !
A b ! bl o l I ag
bbb e iy b s | b | e o o
I |I|.'z:2| el ZI4 F | |IZ1P[2-j]|b.? cl.n i .Jll | [ : IR Iz; ]
200 400 600 800 1000 1200 1400
OIOS 1 i 1 1 i 1 i 1 i .I L ' i 1 i IOS
O - - a_n a a 3 L - i 'l :
-0.05 L] =" 0.05

Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling

the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

6.5.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the i button to show the spectrum annotation settings.

Click on the |*  button to show the spectrum annotation settings.
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CID | ETD | ETheD

-H20 -NH3 2+
2 0O04dao
b
c O 0gg
x 0U04dao
y
z O O0gg
z Uo4do
c-H D
immeonium D
internal D

precursor & marker
Show Decimal Places: | 2
D mfz on fragmentation
D m/z on unannotated
sequence fragmentation
in place ien info
Intensity: O Low @ Medium O High

|’ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate

the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.

The default is set to two decimal places.
m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

6.5.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on o or &8 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on ﬂ to zoom into the Y axis by a factor of 2.
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The "alignment" check box &4 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =morma s ysed to show/hide the error map underneath the chart.

6.5.6 lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings”.

# b b-H20 b-NH3 b(2+) Seq y y-NH3 y(2+) #
10 1079.503 1061.488 1062.498 540,248 E 1596643 1579.610 798.818 13
11 1265576 1247560 1248557 £33.202 w 1467.601 1450.585 734,297 12
12 1394526 1376616 1377.600 697.813 E 1281.521 1264.488 641,266 1
13 1481659 1463648 1464632 741329 S 1152.480 1 576.736 10
14 1596.682 1578671 1579655 798,841 N(+098) 1065449 1048.42 533.228 9
15 1653.703 1635.693 1636.676 827.352 G 950,422 932,407 933.390 475,709
16 1781773 1763.751 1764735 891381 a 893.397 575,388 447,198
17 1878815 1860.804 1861.788 939,907 p 765.241 748.215 383.169 6
18 2007.857 1989.847 1990.830 1004.429 E 662,282 651.258 334,642 5
0,245 522,222 270,124 4

19 2122880 2104.870 2105.853 1061.940 N(+0.98) 53

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

6.5.7 Survey Chart
The “Survey” tab displays the precursor ion spectrum. The buttons that appear in this section are identical to those
explained above in Section 6.5.5.3 Annotated Spectrum Chart - Additional Chart Controls.

Intensity (%)

10

1 L TR 1 l_ ol I

200 400 600 800 1000 1200 1400 1600 1800

aQ a ms=1 RT=43.00 TIC=8.25e% Max intens=5.998 scan=12016

m/z

6.5.8 LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The peptide
feature is highlighted in purple and the selected PSM marker is blue. The span of the orange line in the LC-MS
Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button &~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking ¢ to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

6.5.9 Precursor Profile
The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the

selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
the retention time along the x-axis and the intensity along the y-axis.

Precursor Profile

6.02e8

ET7el

Intensity

1.02e8

RT
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6.6 PEAKS DB Search result - Modified Peptide View

The Modified Peptide View introduced in updated PEAKS Studio 11 is similar to the Peptide View except the
modifications are colour-coded based on whether they are considered confident or unconfident modifications.
Green indicates a confident modification while red indicates an unconfident modification. The criteria for
determining confident modifications can be adjusted in the Summary page by changing the PTM Confidence
Ascore and ion intensity filters. This view also pairs the modified and unmodified sequence together for easy
viewing of whether there is an unmodified form of the peptide reported. Only those peptides that exist with
sequence without the modification of interest will be displayed underneath the modified peptide for comparison
purposes. All searching and filtering function will be done on modified peptides only, and those unmodified
peptides will be filtered out alongside the modified peptide search criteria.

Peptide -10IgP¥ Mass Length ppm m/z z RT 1/k0 Area Sample 1

1 5(+4201HVAVENALGLDQQFAGLDLNSSDNQSGGSTASK 139.16  3458.6187 34 1.6 11343677 3 79.23 1.1145-1.1366 3.85E3
2 M{+42,01)EDSMDMDMSPLRPQNYLFGC{+57.02)ELK 125.04  2948.2522 24 0.9 9843476 3 81.30 1.0825-1.1047 1.36E5
3 11174 2964.2473 24 1.0 989.6792 3 80.52 1.0692-1.0914 475E3
4 11117 2964.2473 24 17 989.6789 3 80.80 1.0807-1.1029 1.73E4
5 111,04 33724873 29 0.1 11258331 3 77.85 1.1145-1.1366 6.35E3
6 Al JEQDVENDLLDYDEEEEPQAPQESTPAPPK 110,89 3424.4954 30 3.2 11431708 3 7881 1.1189-1.1411 5.83E2
7 Al |EEGIAAGGVMDVNTALQEVLK 11047 2256.1306 22 -1.5 1129.7432 2 8375  1.4458-1.4675 1.52E5
8 M({+42.01)DTEGFGELLOOQAEQLAAETEGISELPHVER 11045 3468.6355 E)| 14 1157.9089 3 8592 1.3760-1.3978 5.07E3
9 HTGPGILSM{+15.99) ANAGPNTNGSQFFIC(+57.02) TAK 110,29 2806.3167 27 24 9369766 3 6746 1.0362-1.0585 4.3E4

HTGPGILSMANAGPNTNGSQFFIC(+57.02) TAK 12875 2790.3203 27 0.8 9329809 3 7614 1.0202-1.0425 2.21E5
10 TVPFVPISGWNGDN M(+15.99) IEATTNAPWYK 109.66  2923.3850 26 25  976.0595 3 8030 1.1295-1.1517 1.56E4

TVPR/PISGWNGDMMIEATTMNAPWYK 11441 2907.3901 26 26 9707276 3 8145 1.1207-1.1428 146E5
11 A(+42.01)DVLDLHEAGGEDFAMDEDGDESIHK 109.03  2856.2031 26 3.2 933.6644 3 7663 1.0629-1.0852 3.14E4
12 V(+42.01)SVINTVDTSHEDMIHDAQMDYYGTR 108,54  3038.3386 26 39 10150701 3 7830 1.1189-1.1411 1.02E4

Click on *H+

to switch to a mirror plot view comparing the modified peptide and unmodified peptide.

6.7 PEAKS DB Search result - De novo only View

The "De novo only View" displays the filtered de novo only sequences. A de novo sequence is de novo only if it is
from an MS/MS spectrum that is not confidently assigned to any database peptide. The table shows the filtered de
novo only sequences by the current settings in the Summary View. De novo only sequences may suggest novel
peptides, peptides with unknown modifications, or other interesting research subjects. The interface is identical to
the Peptide View in a de novo sequencing result node. For detailed instructions, please refer to Section 4.4 De
novo result - De novo View.

137



Start Page CE Analysis 1 e Analysis 1 %

1- 1000 of 27166 - Show Results for Specified Sample  Sample 1 - scan = - B No result @
E Scan Peptide ALC(%) length m/z  z RT Area Mass  ppm Accession
€ | 1 5720520161129 LUMOS1_nLC13_AH_long_Bench_HelaVeast phospho_SILAC L.raw FAPDFADEEYWNK(+8.01) 999 13 7768564 2 16281 200e+06 15516973 06 (]
5
@2 3958220161129 LUMOST_nLC13_AH_long_Bench_HelaYeast phospho_SILAC_Lraw LDDATEDVENK(+8.01) 99.9 11 6378034 2 11660 522e-05 12735917 04
3 48364:20161128_LUMOS1_nLC13_AH_long_Bench_HelaYeast_phospho_SILAC_raw X(+57.02)GVN(+098)AMSVDDLK(-80  99.9 13 7028151 2 13965 225e-05 14036152 03
4 B092020161129_LUMOS1_nLC13_AH_long_Bench_HelaYeast_phospho_SILAC_Traw TSFFQALGVPTK(-2.01) 0.9 12 6523611 2 22469 450e-05 13027083 1.1
5 70719:20161128 LUMOS1_nLC13 AH_long_Bench_HelaVeast phospho SILAC Traw LLSDFFDGK(=3.01) 9.8 9 5252733 2 19812 123e-05 10485320 00
2 & 93703:20161129 LUMOS1_nLC13_AH long_Bench_HelaYeast phospho_SILAC_Lraw LNDAFGLEEGLMTTVHSLTATOK(-801 9.8 24 8617791 3 25783 22%5e-06 25823142 05
2
2 i i e o . e . urscierecrreccesnon . PP P I IPTEP I e A
2 S ——
o - aT
Scan 57205, m/z=776.8565, z=2, RT=16271, Length=13, Denovo Score=99.9, ppm=0.6 1”1 B £ b & [T
1 77441 159 54 1
Intensity (%) F Iiﬁ ﬁ)ﬁﬁ ﬁ) ﬁl FE ﬁ' ﬁr ﬁ' ﬁ‘ 165.0-
FA EYVNK
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Precursor Profile

E
E # b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH2 y(2+) #
1 14808 12007 131,05 7454 F 3 ree
2 21911 20100 202.09 11007 A 14035.64 1387.62 1388.60 70332 12
3 31647 298.16 299.14 158.58 P 1334.60 1318.59 1317.57 667.80 " 2 soete
4 43119 41318 41417 216.10 D 1237.55 121954 1220.53 619.27 10 E
5 57826 560.25 561.23 28963 F 1122.52 110451 1105.49 561.76 9 E
6 64930 631.29 632.27 32515 A 97545 957.44 95842 488.22 8 2 azEs
7 76433 746.31 747.30 382,68 D 90441 88640 887.39 452,70 7
8 89337 87536 876.34 44718 E 789.39 771.38 77236 395.19 6
9 102241 1004.40 1005.38 51171 E 660.34 64233 643.31 330.67 5 o0
10 118547 1167.46 116845 593.24 Y 53130 513.29 514.27 260,15 4 162.40 162.70 163.00 163.200
11 128454 1266.53 1267.52 84277 v 368.24 35022 35121 184.62 3 RT

6.8 PEAKS DB Search result - Feature View

The "Feature View" displays all the feature information in greater detail, as shown in the next figure. The table on
the top displays features, while the bottom section provides additional information about the feature, precursor
profile, and if available peptide-spectrum match. For detailed instructions, please refer to Section 4.4 De novo
result - De novo View.
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1-3560f35%6 Show Results for Specfied Sample  Sample 1 - seq contains - E
E Fraction FeatureID) m/z z RT  RTBegin RTEnd  Area DB Peptide -101gP Denovo Peptide Denov
€ | 1 20161129 LUMOS1 nLC13_AH long Bench HelaVeast phospho SILAC Lraw 156684 10750348 3 26764 26756 26772 503e-05 LPFLAHALYVQAPTVTIEGFLOALSLAVDK 11487 0
5
@ |2 20161120 LUMOSI_nLC13_AH long_Bench_HelaVeast_phospho_SILAC_Traw 110380 9171132 3 25305 25391 25398 3.57e+05 DFSALESQLODTQELLQEENRQK 11424
3 20161129 LUMOST_NLC13_AH long_Bench_HelaYeast phospho SILAC_Traw 86997 8393961 3 25578 25569  255.87 5.09e-05 VDLFYGSQATDFGEALVRHDEF 11468
4 20161129 LUMOS1_nLC13_AH_long_Bench_HelaYeast_phospho SILAC_Traw 168455  1127.8457 3 26269 26200 26339 201e-08 DSTLIM(+15.99)QLLRDNLTLWTSDQQ[+0.98DDDGGEGNN 11464
5 20161129 LUMOSI_nLC13_AH long_Bench_HelaYeast phospho SILAC_Traw 98286 8761044 3 28181 28153 28210 1.70e+05 VDC(~57.02)GEEILITVLSAMTEEAAVAIK 11437
£ | 6 20161120 LUMOS1_nLC13_AH long_Bench HelaVeast phospho SILAC Traw 158805 10860624 2 21531 21492 21571 2.95e-06 LPTISQRIVSAQSLAEDDVE 11436
]
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111409 95.08 97.06 57.55 L 30 e
2 21114 19313 19412 10607 311271 308470 309568 1556.85 29
3 35821 34020 34119 17961 F 201566 2097.64 209863 1508.33 28 =
£ 5 11E6
4 47130 453.29 454.27 236,15 L 286859 2850.58 2851.56 143479 27 4
5 54233 52432 52531 27167 A 2755.50 273749 273848 137825 2 =
6 67939 66138 66237 34020 H 268447 266646 2667.44 134273 23 .
25688
7 75043 TR42 73340 37572 A 2547.41 252040 253038 1274.20 24
5 26351 845,50 246,49 43224 L 247637 2458.36 245034 123868 23
9 1026358 100857 100855 51378 v 2363.29 234528 234626 118214 22 0
10 112565 1107.64 110862 56333 v 220022 218221 218320 110061 21 26740 26750 26760 267350 26790
11 125371 123569 123668 62735 Q 210115 2083.14 208413 1051.08 20 RT

6.9 PEAKS DB Search result - Exporting

In Project View, double-click on < EP°'t to open the Export node.
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¥ D Database Search Exports

D Database Search result export in C5V D Export in HTML B Peptides - pepxm|
Protein C5W B Summary view Peptides - mzldentML
Peptide CSV . i Report Proteins in HTML with: [:] Spectral Library TSV
Support Peptide C5V Protein coverage
PSM CSV

Supporting peptides
De novo Only CSV

DB Features C5W

Best unigue PSM

(] Export peptide list in HTML

v [ ] PEAKS PTM Exports

(] PEAKS PTM result exportin CSV [ Export in HTML B Peptides - pepxml
Protein C5W Summary view Peptides - mzldentML
Peptide C5V Report Proteins in HTML with:

Support Peptide L3V Protein coverage
PSM C5V

Supporting peptides
De novo Only CSW

DB Features C5W

Best unigue PSM

(] Export peptide list in HTML

v [_] SPIDER Exports

[:] SPIDER result export in C5V C] Export in HTML B Peptides - pepxm]|
Protein CSV Summary view Peptides - mzidentML
Peptide C5V Report Proteins in HTML with:

Support Peptide L3V Protein coverage
PSM CSV

Supporting peptides
De novo Only CSV

DB Features C3V

Best unique PSM

(] Export peptide list in HTML

6.9.1 PEAKS DB Search result - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Identification results in CSV format:

e  Proteins CSV: The list of protein identifications, filtered by the protein filters in the Summary view and will
be saved to proteins.csv.

o  Peptide CSV: All of the identified peptides and details will be saved to peptides.csv.

e  Support peptides CSV: A list of supporting peptides of each protein identification, filtered by the protein
filters in the "Summary" view and will be exported to protein-peptides.csv. This usually contains more
entries than the Peptide table as a peptide can be identified in several proteins and, therefore, can be
reported multiple times in this file.

e  PSM CSV: The peptide-spectrum matches (PSMs) will be exported to DB search psms.csv. Peptides
differentiated with only I/L isoform are represented by separate entries. As a result, the number of entries
in this file might be bigger than the number of PSMs mentioned in the Summary view.

e De novo only CSV: Exports the De novo only table. This export does not consider any sorting and will
export a separate file for each sample.

o DB Features CSV: This export does not consider any Feature view filters or sorting. Each sample will be in
a separate export.
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6.9.2 PEAKS DB Search result - Exporting - HTML format
Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

e Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

e Protein coverage: The coverage pane will be saved for each protein.

e Supporting peptides: A list of supporting peptides will be saved for each protein.

e Best unique PSM: The best unique PSM will be saved for each protein.

e Export peptide list in html: creates a separate HTML-containing peptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.

6.9.3 PEAKS DB Search result - Exporting - pepXML and mzldentML

Peptides - pepXML: A list of peptide-spectrum matches will be saved to pep.xml in pepXML format. The number of
the “spectrum_query”elements will be the same as the number of PSMs mentioned in the "Summary" view, and
the number of the “search_hit” elements will be the same as the number of PSMs counted from Peptide table
(summing up #Spec column). Current version of pepXML export is 1.22.

Peptides - mzidentml: A list of peptide-spectrum matches will be saved to mzidentml.xml in mzldentML format
version 1.2.0. To validate the export, search for the following keywords and compare with the results in PEAKS
Studio:

Find B
Find  Replace FindinFiles Mark |
Eind what : ~ | << =3

Find All in All Opened

Documents
[JBackward drection Find All in Current
[IMatch whole word only Document
[IMatch case Close
Wrap around
Search Mode Transparency
(®) Normal (®0n losing focus
(D Extended (i, ¥, \t, V0, W) O always |
(O Regular expression . matches newline 1

Count: 3480 matches.

Protein View Filter | HB 1443 protein groups, total 2480 proteins

PN Protein View Filter
1 P&
2 pay Show proteinin each group O Al @ Top

</PeptideSequence>: Equal to the number of peptides in the Peptide table
DBSearch accession: Equal to the total protein count in the Protein table

</ProteinAmbiguityGroup>: Equal to the number of protein groups
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“leading Protein: Equal to the number of top proteins, disregarding protein filters
Non-leading Protein: Equal to the number of non-top proteins, disregarding protein filters

“protein group passes threshold” value ="true”: Equal to the number of protein groups based on current protein
filters

passThreshold="true”>: Equal to the number of proteins based on current protein filters

6.9.4 PEAKS DB Search result - Exporting - Spectral Library generation

Spectral Library TSV: PEAKS identification results can be exported as a spectral library that can be used by the
Library Search engine. Check “Include De Novo only” and select an ALC threshold to include de novo only peptides
in the library. Select “Use original RT” to keep original RT values in the library. Select “Map to iRT” to save iRT
values in the library. The map to iRT function maps experimental retention times for peptides to an indexed RT
(iRT) to account for chromatographic differences between runs (e.g. different gradient lengths).

For more information on how to configure a PEAKS generated spectral library, refer to Section 2.10 Spectral Library
Configuration

6.10 PEAKS PTM Finder

PEAKS PTM Finder is an optional dedicated search tool for unspecified modification search performed after

Database Search. Open the PEAKS PTM result by double-clicking on the "L PEAKS PTM o de in the Project View.

PEAKS PTM uses the entire list of common and uncommon built-in PTMs in PEAKS Studio unless specified by the
user (see section 6.1 Database Search Workflow and Parameter Settings)

For more details, refer to the paper: "PeaksPTM: Mass Spectrometry Based Identification of Peptides with
Unspecified Modifications" Journal of Proteomics Research, 2011, 10(7): 2930-2936.

In the Protein table it will be common to see Proteins with many PTMs associated with their supporting peptides.

PTM Avg. Mass
copoppEeE@M 273427 Fatty acid synthase O5=Homa sapien:
ocCC .F DS P 164939 Carbamoyl-phosphate synthase [amm
BoccoFrRBIPMac 83281 Heat shock orotein HSP 90-beta O5=f
BEoEuoBEREREC B Dehydration (-18.01)
oldp . clo D Deamidation (NQ) (+0.98)

EoguvoEREFG € Carbamidomethylation (+57.02)
€ Carboxymethyl (+55.01)

0 Oxidation (M) (+15.99)
Bl Pyro-glu from E (-18.01)

a DRACEOCT BHF
ob P

c

CDA . oM R Replacement of 2 protons by calcium (+37.95)
CopaFABBEE 5 bimethylation(KR) (+28.03)
coolbacFE P! Phosphorylation (5TY) (+79.97)
FCopola @S | Methylation(others) (+14.02)

a 2-amino-3-oxo-butancic_acid (-2.02)
C Carboxylation (E) (+43.99)
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6.10.1 PEAKS PTM Finder - Signature lons

In updated PEAKS Studio 11, PEAKS PTM was enhanced to include Signature lon detection, displaying expected and
potential signature ions. In the Summary page, there is an additional table and chart which provides statistics on
how many potential or expected signature ions were found in the result.

Table 5. Detected Signature Ions.

#PSM with #PSM without
Mottcnin (s o ome | b | U | o ot | medr | syt
1011 1011
Adenine 136.0600 5025 48404
Adenosine-H20 [250.0900 4755 8193
IADP-Ribose AMP P48 0300 5025 bt 49744 18044 Expected
ADP 428.0200 4988 19094
ResidueLossS  [524.0500 [ 4602 B
ResidueLossK  [342.0600 T [ 1061
Oxidation HW)|  Oxi_130.06  [130.0600 373 247 54396 13605 Potential
Dih 14606  |146.0600 157 830
Dibydroxy |  Dih 17406 [174.0600 317 184 54452 616 Potential
| D 20206 020600 138 [

The detected signature ions are plotted in Figure 6, up to a maximum of 8 charts.

Figure 6. Frequency Plot of Detected Signature lons.
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All user interface related functions as described in the previous sections in this Chapter 6 are the same for the

PEAKS PTM result. Additional options are added to view filters for the convenience of filtering for specific potential
or expected signature ions.

6.11 SPIDER
SPIDER is an optional dedicated search tool for homology search after Database Search.

For more details, refer to the paper: "SPIDER: Software for Protein Identification from Sequence Tags Containing De
Novo Sequencing Error." ] Bioinform Comput Biol. 2005 Jun;3(3):697-716.

# SPIDER

Open the SPIDER result by double-clicking on the node in the Project View.

In the Protein table, supporting peptides with mutations are shown as white coloured blocks.

[DlE]@o (D] 473,
oD A
olc b

[D] Ser->Asp substitution (+27.99)
[E] Thr->Glu substitution (+27.99)
ClO/E €l Carbamidomethylation (+57.02)
co B] Deamidation (NQ) (+0.98)
Dco [D] Thr->Asp substitution (+13.98) |

All user interface related functions as described in the previous sections in this Chapter 6 are the same for the
SPIDER result.

6.12 Identification Quality Control (QC)

The QC function was added in PEAKS Studio 11 upgrade. In the Identification workflow, it can be included as an
optional step to produce an automated QC result node for sophisticated QC analysis on the data level and
protein/peptide identification. This function has an additional use in analyzing protein/peptide quantification when
enabled in the Label free quantification workflow. The function is used in both DDA and DIA data.
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. id QC | .
Double-click on Ed in the analysis to open the QC result node.

Summary Filter

=

]

E

£ QC Summary
Table 1. Statistics of filtered results. Figure 1. Failed Attributes Chart.
Selected Samples Count 3
Passed Samples Count 2 s N

8 Ratio of Passed Samples 40% 3

2 Failed Samples Count 3 25

Q Ratio of Failed Samples 60% 2
Total Failed Attributes 3 ‘

# Failed Samples

&

& 2

Identification QC
o

& & -:F’&
é\“h N o
& ¢

o R A
=]
5 Failed Attributes
£
=
5
3 Table 2. Statistics of LFQ Result
w # # 4 - u i [F Quantified | ;
8 Sample Name [ MS1 [# MS2 |# PSM |[dentified |Quantified |# Peptides "‘g:‘”?;’iea ”G]iz:e': Protein a'plzsﬁés R]:zlljte
o Features | Features P P Groups | P
= Control Sample | 4848 [16605 [43989 [ 31758 | 22988 | 14305 10013 2315 1945 308 |[53.76%
) N
e A‘“zgajnzfé““d 4889 16456 (42231 | 28927 | 20351 | 14955 9750 2687 1945 283 [5261%
7}

Ecoli30_Offgel_black | 4738 16750 [20480 | 23870 | 21640 8330 9052 1480 1847 354 [34.88%

[Ecoli30_Offgel_green | 4892 [16982 [29400 [ 21784 | 16431 | 12363 8223 2694 1844 238 |34.84%

Ecoli30_Offeel_red | 4884 [16789 29939 [ 21112 | 20661 | 10970 9682 2177 1939 273 34.84%
Figure 2. Error Distribution. (a) MS1 Mass Error Distribution. (b) MS2 Mass Error Distribution.
(a) ()
20 06
05
§ s 04 I l

6.12.1 Identification Quality Control (QC) - Summary

The QC Summary page gives an overview of the passed and failed samples with the selected attributes.

Click on to open the QC summary filter which provides to option to choose samples and attributes to
check whether they pass the acceptance tolerance with respect to the Control sample.
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" su mmary Filter

Control Sample: Eccli10_Cffgel_black

Select Samples:

Clear

All Samples
Ecoli10_Cffgel_green
Ecoli10_Offgel_red
Ecoli30_Offgel_black
Ecoli30_Cffgel_green
Ecoli30_Offgel_red

Select QC Attributes:

(] Al Attributes
Quantification Attributes
Quantified Peptides

C] Quantified Protein Groups
C] Quantified Features
C] Missing Value (3)
C] Feature Correlation
Identification Attributes
[J=psm

(] #Ms2 Scans

# |dentified Features
# Peptides

C] # Sequences

C] # Protein Groups

C] # Top Proteins
1 # all Proteins

Cancel | |

To adjust the control sample or acceptance tolerance, another analysis will need to be run. Simply click on Modify

Analysis and adjust those two settings in the QC step, leaving other parameters the same.

Table 1. Statistics of filtered results.
Selected Samples Count 5

Passed Samples Count 2
Ratio of Passed Samples 40%
Failed Samples Count 3
Ratio of Failed Samples 60%
Total Failed Attributes 3

Table 1 provides a quick glance on the number of passed and failed samples from the selected samples.

Figure 1 shows a histogram of the failed attributes and the number of samples with that failed attribute.

15

3

25

# Failed Samples

Figure 1. Failed Attributes Chart.

Failed Attributes
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Table 2. Statistics of LFQ Result

] # . . . . |# Quantified .

. . R ,.
Sample Name ¢ MS1 [# MS2 [# PSM |Identified |Quantified |# Peptides Fg“"‘{‘;‘ﬁe‘i "Gim‘em Protein ﬂ'PPSA."Ii’ R]g
Features | Features eptides oups Groups | eptides ®
Control Sample || 4848 [16605 [43989 [ 31758 [ 22988 [ 14305 10013 2315 1945 308 [53.76%
Average of Passed | yoaq | 16456 (42231 | 28927 | 20351 14955 9750 2687 1945 283 |5261%

Samples

Ecoli30_Offeel black | 4738 [16750 [29489 [ 23870 | 21640 8330 9052 1480 1847 354 [34.88%
[Ecoli30_Offgel_green | 4892 |16982 [20400 | 21784 | 16431 12363 8223 2694 1844 238 34.84%
Ecoli30_Offgel red | 4884 (16780 [29930 | 21112 | 20661 10970 9682 2177 1939 273 [3484%

Table 2 provides more details on which particular samples have failed attributes, and the average values for those
passed samples. The columns in this table were selected as attributes of interest, so they will not align with all
attributes that were selected in the Summary filter.

Figure 2. Error Distribution. (a) MS1 Mass Error Distribution. (b) MS2 Mass Error Distribution.
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Control Sample Passed Samples Failed Samples Control S2mple Passed Samples Failed Samples

Figure 2 shows how the MS and MS/MS distribution compares to the control sample.

Table 3. QC Parameters.
Control Sample: Ecolil0_Offgel black
Acceptance Tolerance: 20.0%
Total Sample Count: 6
QC Attributes:
# Identified Features
# Peptides
Quantified Peptides
Standard Peptides:
GFAFVTFESPADAK, 2
GVAINMVTEEDK, 2
ITLDNAYMEK, 2
VDQSAVGFEYQGK. 2
LLEPDIER, 3
LLEPDIER, 2
TFIATKPDGVQR. 2
TFIATKEPDGVQE, 3
TFVLEVMGR, 2
ALAAQNIVEDMEQR, 2

Table 3 simply shows the QC parameters that were set in this analysis. The Standard Peptides list here can be
highlighted and copied, allowing for easy re-use of the standard peptides in another analysis.
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6.12.2 Identification Quality Control (QC) - Data QC

Sample Name | All Attributes % MS1  #MS2 MS2/MS1Rate # Detected Feature  Full Width (min) ~ FWHM (sec) ~ BPC # Detected Feature By Sample
i 900000
Ecoli10_Offgel_black Pass 4848 16605 3.42 602690 0.29 11.44 220E8)  soo000 | Min and Max Acceptance tolerance
Ecoli10_Offgel_green Pass 5015 16671 332 557354 0.29 1143 30268
Ecoli10_Offgel_red Pass 1764 16242 340 164306 0.29 1145 1.92E0 £oncon
Ecoli30_Offgel_black Fail 4738 16750 353 657463 0.29 1144 34868 B ettt ————
Ecoli30_Offgel_green Fail 4892 16982 347 511001 0.29 11.27 4.04E8
Ecoli30_Offgel_red Fail 4884 16789 343 566378 0.29 1113 39168 o sa0000
Average Sample Pass 4856 16673 343 559865 0.29 1136 anes 2
& soocoo| __ eer e e o
]
a
E 400000
b
[a]
* 300000
200000
100000
o
2 2 E ] E g
g g 3 3 3 g
5 5 5 5 5 5
= b s 4 ‘a ]
& 3 i 5 i i
= 5 B 5
Samples
A EEE——
3D MS2 Count over Retention Time
Sample TIC oo
20,000
70,000
€
E
O 60,000
9
o,
s 50,000
o
.Z 40,000
i
2
E 30000
5
3
20,000
10,000
o
] 25 50 75 100 125 150 o 10 20 30 40 50 60 70O 80 S0 100 110 120 130 140 150 180
Retention Time (mins) Retention Time (mins)
© Ecoli10_Offgel_black © Ecoli10_Offgel_black

The Data QC pertains to quality control measures related to the data itself. The following columns are in the table:

e Sample Name: Name of each sample.

e All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Data QC), it will be marked as Fail.

e  #MS1: The number of MS scans in the last fraction in each sample.

e  #MS2: The number of MS/MS scans in the last fraction in each sample.

e MS2/MS2 Rate: Calculated as #MS2/#MS1.

e # Detected Feature: The number of features in each sample.

e  Full Width (min): Measures the width of the median eluted peptide feature for each sample.

e FWHM (sec): Abbreviation for Full Width at Half Maximum. This measures the number of seconds at half
the maximum abundance of the median eluted peptide feature for each sample.

e  BPC: Shows the BPC intensity of each sample.

e TIC Correlation: The Pearson correlation coefficient with respect to points on the control sample TIC.

The table has two selection controls. When selecting a cell, the column and row are highlighted. The highlighted
column will update the histogram, showing the distribution between the control sample and all other samples.

148



All Attributes
ick Pass
en Pass
E Pass
ck Fail
en Fail
4 Fail
Pass

#Ms1
4848
5015
4764
4738
4892
4384
4356

#Ms2
16605
16671
16242
16750
16982
16789
16673

MS2/MS1 Rate  # Detected Feature

3.42
332
340
3.53
347
343
343

602690
557354
464306
657463
511001
566378
559865

Full Width (min)
0.29
0.29
0.29
0.29
0.29
0.29
0.29

Selected column updates the Histogram

FWHM (sec)
11.44
1143
1145
1144
127
1113
11.36

BPC
2.29E8
3.02E8
1.92E8
3.48E8
4.04E8
191E8
311ER

TIC Correlation

1.0000
0.9055
0.0495
08913
0.8810

# Detected Feature
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# Detected Feature By Sample
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Samples

The highlighted row is for comparing the control sample and the sample in the selected row. A Sample TIC chart is

provided to examine how the TIC curve compares. Click on the
overlap. The MS2 Count over Retention Time chart compares the cumulative MS/MS count as Retention time

increases.

Right-click on the charts to export the image at any time.
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6.12.3 Identification Quality Control (QC) - Identification QC

Similar to Data QC, the Identification QC tab also provides a table with statistics of interest and relevant charts
from Identification results. If PEAKS PTM Search or SPIDER was included in the analysis, then the Identification QC
will consider results from the last result generated in the workflow, otherwise it will use the DB Search result.

Start Page F QC 20% tole...ptides x

Sample Name All Attributes  # MS2  # Identified Feature # PSM  # Peptide  # Sequence # Protein Group # Top Protein & All Protein Missed Cleavage Ratio Enzyme Specificity Ratio  # PSM / # Peptide Rate

2 | Ecoli10_Offgel black Pass 81828 31758 43989 14305 13573 2315 2393 2745 0.05 0.93 3.08
E Eccli10_Offgel_green Pass 83098 31876 43322 16086 15340 2685 2772 3210 0.05 0.93 2.69
E
7 | Ecoli10 Dffgel_red Pass 77486 25978 41141 13824 13017 2689 2792 3124 0.04 092 2.98
Ecoli30_Offgel_black Fail 84539 23870 20489 8330 7965 14e0 1543 1a20 0.07 094 3.54
Ecoli30_Offgel_green Fail 84382 21784 29400 12363 1778 2694 2805 3194 0.08 094 233
Ecoli30_Offgel_red Fail 85925 21112 20939 10970 10483 2177 2265 2585 0.08 094 272
o Average Sample Pass 82876 26063 36213 12646 12026 2340 2428 2776 0.06 093 2.90
a
8
m
a
Protein Group Identifications By Sample Protein Overlap between Selected Samples Peptide Sequence Qverlap between Selected Samples
Q
(=}
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#PSM/Peptide Ecoli10_Offgel_black Ecoli10_Offgel_green Ecoli10_Offgel_black Ecoli10_Offgel_green
Sample Sample

M Ecoli10_Offgel_black [ Ecoli10_Offgel_green
The table contains the following columns pertaining to the Identification result:

e Sample Name: Name of each sample.

e All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Identification QC), it will be marked
as Fail.

e  # MS2: The number of MS2 scans in each sample.

e #Identified Feature: The total number of features with identified spectra.

e  #PSM: Total number of PSMs identified in the sample.

e  # Peptide: Total number of distinct peptides identified in the sample.

e  # Sequence: Total number of distinct peptide backbones identified in the sample.

e  # Protein Groups: Total number of protein groups identified in the sample.

e # Top Protein: Total number of top proteins identified in the sample.

e  # All Protein: Total number of proteins identified in the sample.

e Missed Cleavage Ratio: The ratio of identified peptides with missed cleavages versus peptides without any
missed cleavages.

e Enzyme Specificity Ratio: The ratio of identified peptides with specific digest versus peptides without.

e #PSM / # Peptide Rate: The ratio of # PSM and # Peptide for each sample.
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e  MS1 Error Mean (SD): Shows the MS1 error mean in ppm and the standard deviation
e MS2 Error Mean (SD): Shows the MS/MS error mean in Da and the standard deviation
e ID Rate (%): Calculated as percent of #PSM / # MS2

Row and Column selection works the same as Data QC, where the selected Column will update the histogram to
show the distribution of the column for each sample, and the selected Row will update the charts according to
how they compare with the control sample. The charts include a venn diagram for protein and peptide overlap, a
#PSM/#Peptide distribution, and the MS1 and MS2 error distributions.

Right-click on the charts to export the image at any time.

6.12.4 Identification Quality Control (QC) - Standard Peptides

When standard peptides were added to QC function, an additional tab is in the QC result node. A table will show
which peptides are found in each sample, and the RT and m/z for those standard peptides can be viewed for quick
comparison between samples.

Start Page £ QC 20% tole...ptides x _Q QC 20% tole.. ptides

Sample ALAAQNIVEDMEQ... GFAFVTFESPADAK. 2 GVAINMVTEEDK. 2 ITLDNAYMEK. 2 LLKPDIER. 2 LLKPDIER. 3 TFIAIKPDGVQR. 2 TFIAIKPDGVQR, 3 TFVLEVMGR.2  VDQSAVGFEYQGK. 2
. | Ecalil0_Offgel black v v v v v v v v
£ | Ecolil0_Offgel_green v v v v v v v v v
‘% Ecoli10_Cffgel_red v v v v v v v v v
Ecoli30_Offgel_black v v v v v v v
Ecoli30_Offgel_green v v v v v v v v
Ecoli30_Offgel_red v v v v v v v
o)
a
5
©
RT Reproducibility of Standard Peptides
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Samples

Each sample and the standard peptides are listed in the table. The table can be sorted, but the control sample will
always be the first index. Click on the columns to select/deselect that standard peptide for viewing in the RT and
M/Z reproducibility charts. Multiple columns can be selected, and if none are selected then all standard peptides
will be displayed. For those standard peptides of interest, there are checkboxes on the right side of the charts
which can be toggled to show missing values. Those samples that are missing will have a vertical bar drawn, so that
it is easier to tell which samples are missing the standard peptides.
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Right-click on the charts to export the image at any time.

6.12.5 Identification Quality Control (QC) - QC Result Exports

As mentioned, all images in the QC result node can be exported by right-clicking on the chart and selecting Export

Export image
image.

The Export Chart pop-up will appear, and the image can be exported at different scales.

Export Chart n

Scale: |'| -

-

Save To: ChUsersityang\PeaksExports
File Name: | Sample_Ticpng

Besides image exporting, the tables can be exported in CSV files and each QC view can be exported in HTML

format. Double-click the €2 BP9t ode to find the QC Export options.

¥ E] QC result Exports

[ QC result in CSV () Export in HTML
Data QC C5V Summary view
Identification QC CSV Data QC report
Quantification QC C5V Identification QC report
Standard Peptide QC CSV Quantification QC report

Standard Peptide report
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7. DIA Workflow (Spectral Library, DB Search, De Novo, Quantification)

PEAKS Library Search offers an accurate and sensitive identification method for complex spectra, such as DIA
spectra. In addition to annotated spectra along with precursor m/z and charge, PEAKS Library search also uses
predicted retention time and ion- mobility collisional cross section (CCS) data for improved sensitivity.

To start a DIA analysis, ensure all samples selected for the workflow have DIA Acquisition mode.

Sample Enzyme Instrument Fragment  Acquisition

& Sample 1 Trypsin ~  Orbitrap (Orbi-Orbi) ~ HCD ~ | DA =

7.1 DIA Analysis Workflow and Parameter Settings

To run a DIA Identification Analysis, Select Identification in Workflow Selection

Identification
> &

The Spectral Library, Database Search, and De Novo are all optional steps in the DIA workflow. Any combination of
these analysis can be run, but at least one of these steps must be included in the analysis.

7.1.1 DIA Identification - Spectral Library Search parameters
The first step is the optional Spectral Library Search.

‘ Project Wizard
Project Creation Workflow Selection Spectral Library

Error Tolerance

Precursor mass: | 10 ppm =  Fragmention: 0.2 Da = [ optimize Tolerance ) Optimize for Short Gradient

Library Search Parameters

Select library:  Spectrallibrary-FAIMS-5L_45-65CY tsv - #Entry: 45109
[T Peptide Length to
D Precurser m/z to
D Charge to

D Protein Inference

[ < Ea(k] [ DB Search ] [ Cancel ]
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The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the peptide and the monoisotopic mass
of the precursor ion.

Precursor Mass Tolerance unit: PEAKS generates peptides within the precursor mass error tolerance. Precursor
mass error tolerance can be specified in either Daltons or ppm.

Fragment Mass Error Tolerance: PEAKS uses this value when scoring peptide sequences. PEAKS Studio considers a
fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units are Daltons.

Both precursor and fragment error tolerance parameters need to be set consistently with the mass accuracy of the
instrument.

Optimize Tolerance: When enabled, PEAKS Studio will determine the optimal values to use for Precusor and
Fragment Mass Error Tolerance for each fraction in your analysis. These values will replace the values provided in
the previous Precursor and Fragment Mass Tolerance sections.

Library Selection: Select a PEAKS-generated library for the search. Select one from the list of libraries that have
been configured in PEAKS Studio and filter for the peptide length, precursor m/z, and charge when necessary. To

configure a new library, click on the (e button. For more information on Spectral Library Configuration, refer

to 2.10 Spectral Library Configuration. Also of interest is the chapter on Library Viewer.

Library Filters: The spectra that will be used from the library can be filtered based on peptide length, precursor
m/z, and charge. This is optional. Each filter can be enabled by checking the checkbox to the left of the filter inputs.

Protein inference can optionally be enabled to search peptides found in the selected library against a provided
database.

Target Database: Select a reference database from the list of configured databases or create a new one, and set
the taxonomy if applicable. This database is the database used for protein inference.

Contaminant Database: A contaminant database can optionally be provided as well. #CONTAM# will be added to
the beginning of the accession of all identifications from the contaminant database.

7.1.2 DIA Identification - DIA DB Search parameters
PEAKS DIA DB can be launched as a standalone workflow, or launched on top of a PEAKS Library Search workflow.
It is an optional step in the workflow.
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‘ Project Wizard x

Worlkflow Selection Spectral Library DB Search

Database Search Parameters

Enzyme

“r

Enzyme: Specified by each sample - Digest Mode:  Semi-Specific - Missed Cleavage: | 1

PTM

[F] Carbamidomethylation Set PTM

) Deamidation (NQ)

\‘) Oxidation (M) Remaove

Maximum allowed variable PTM per peptide: | 2

Database

Sequence database selected here will be used for protein inference in the Spectral Library Search

Target Database:  Human_ReviewedCanonical.. - Taxonomy:  all species;

Contaminant Database:  p/A -

Peptide Length to | 30 Fragmentm/z | 200 to | 1800

Ar 4

Precursor m/z 300 to | 1800 Charge 1

ir 4

The Precursor and Fragment Mass Error Tolerance are set and shared in the previous Spectral Library step.
Enzyme Settings: Select the enzyme used for protein digestion from the enzyme drop-down menu.

Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high
degree of non-specificity.

Note: When the selected dataset is digested with different enzymes, "Specified by each sample" allows
samples to be analyzed separately using their respective enzymes specified during project creation.

Digest Mode: This specifies the type of in silico cleavages allowed at a peptide termini based on the method used
for protein digestion. If "Specific" is selected, the specificity of the selected enzyme is strictly enforced at both
termini of a peptide. "Semispecific" allows one terminus to disobey the enzyme specificity rules.

Note: If the enzyme is specified as "None", then no matter which mode is selected for "Digest Mode", the
"None" enzyme digest rule will be applied.

Missed Cleavages: This specifies the number of missed cleavage sites allowed in a peptide.
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PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and a few common

variable PTMs expected in the experiment. Highlight PTMs and click on the 1| button to place them as either
Fixed or Variable PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking
“Remove All” will reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into
the Variable PTM list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on
“View” to see more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Note: For DIA Database search, currently only the following PTMs are supported: Carbamidomethylation,
Oxidation (M), Deamidation (NQ), and Acetylation (Protein N-term).

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Target Database: Select a protein sequence database for the search. Select one from the list of databases that

Set/View

have been configured in PEAKS and set the taxonomy by clicking on [ ], if applicable. To configure a new

database, click on _ ] next to the Target Database dropdown to open the Database Configuration dialog.

Note: If running Spectral Library search, the database selected here will be used for protein inference, regardless if
it was checked or not.

Contaminant Database: To search for contaminants, select a contaminant database from the list of databases that
have been configured in PEAKS. Keep the selection as N/A if no contaminant database is required for the search.

Database search filters: The peptide length, fragment m/z, precursor m/z, and charge are filters applied to the
final database search result.

The maximum peptide length for the DIA DB Search algorithm is 30. Setting a maximum length beyond 30 will still
report peptides with maximum length of 30.

7.1.3 DIA Identification - DIA De Novo parameters
PEAKS DIA De Novo is an optional step that can be launched as a standalone workflow, or launched on top of a
PEAKS Library Search, PEAKS DIA Database Search, or PEAKS Library Search + PEAKS Database Search workflow.
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gl Project Wizard
Workflow Selection Spectral Library DB Search

Denovo Search Parameters
Enzyme

Enzyme: Specified by each sample -

PTM

[F] Carbamidomethylation Set PTM

\‘j Deamidation (MQ)

\‘) Oxidation (M) Remave

Switch Type

Maximum allowed variable PTM per peptide: | 2

1

< Back Report Cancel

The Precursor and Fragment Mass Error Tolerance are set and shared in the Spectral Library step.

Refer to the previous section 7.1.2 DIA Identification - DIA DB Search parameters for details on configuring the
Enzyme and PTM settings.

7.1.4 DIA Quantification (DIA LFQ) Analysis Workflow and Parameter Settings

DIA Label Free Quantification requires at least 2 samples in the analysis. It is recommended to only run LFQ with 1
data file per sample, but if you choose to have fractionated samples, ensure each sample has the same number of
fractions. All samples must have DIA Acquisition mode set.

A Sample 1 Trypsin ~  Orbitrap (Qrbi-Orbi) = HCD ~ Di& -
‘-‘r LabBasel_Sampl. .
< Add data files .
A Sample 2 Trypsin ~  Orbitrap (Orbi-Orbi) = HCD + DA -
¢ LabBasel_Sampl...
+ Add data files .
+ Add sample...
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To run the DIA Label Free Quantification workflow, choose the Quantification option in Workflow Selection.

Quantification
K

The Spectral Library Search step can be selected and details are provided in section 7.1.1 DIA Identification -
Spectral Library Search parameters.

The DIA DB Search step can be selected and details are provided in above section 7.1.2 DIA Identification - DIA DB
Search parameters.

Select one or both of these identification steps in order to run DIA Label free quantification.

After deciding on the DIA Identification parameters, click on to proceed to the DIA label free
quantification parameters page.

gl Project Wizard

Workflow Selection Spectral Library DE Search

Sample Group

Select All Unselect All Remove All

Sample 1 Group Color
Sample 2
%L
s
No content in table
L)
Match Between Run
Retention Time Shift Tolerance(min): Auto Detect Feature Intensity =: 100 : E]
RT Range
RTRange: 0 - <RT < Max - Base Sample:  Average -

Peptide Feature Filters Avg, Area 2 200, Quality = 20, 2 = Charge = 5, Peptide ID Count = 0 per group, and detected in at least 1 samples per group.

Protein Significance Method: ANOVA, Modified Form Exclusion, Remove Outlier, Use Top 3 peptide, Significance = 0.0, 1 = Fold change = 64, has at least 1 used peptide.

Normalization Method: Use TIC.

The following parameters are provided for Label Free Quantification (LFQ):
Sample Group: LFQ requires sample grouping. All available samples are listed in the left window. After selecting a

o
sample, it can be added to a new group by clicking the A4 putton or to an existing group by clicking the

»a button and selecting that option from the drop-down menu. If you select multiple files, you can add each
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G
one individually to create multiple new groups by clicking the — button. Samples and Groups can be

removed by clicking the <] button next to each element. The names and colours for each group can be edited by
clicking on the coloured square dropdown, respectively.

Match Between Run:

Retention Time Shift Tolerance: The retention time shift tolerance is the maximum elution time difference that is
considered for the quantification of an identified peptide after RT alignment. Select “Auto Detect” to let PEAKS
Studio detect the optimal Retention Time Shift Tolerance for your data based on the observed trend.

lon Mobility Tolerance (1/kO0) (if applicable): The maximum 1/k0 differential for features to transfer IDs.
Note: This parameter is only available when the analysis contains timsTOF data.
Feature intensity: Set a value for the minimum intensity a peptide feature must exhibit.

RT Range: Feature vectors within the selected retention time range will be included in the results while everything
else will be removed.

Base Sample: The base sample will act as the reference. The peptide and protein abundance corresponding to this
reference label will be the denominator in all of the abundance ratio calculations.

Peptide Feature Filters:

P Peptide Filters X
Avg. Area > 0D =
Quality = | 20 =
Peptide D Count 2 | 0 . |:| per group
Charge between | 2 =N FLE =

FY

Have at least | 1 - | : |cc>nfident samples per group

Use in group coefficient of variation Filter D

|J Save | | Cancel |
e Avg. Area: The minimum average area of all peptide features associated with the peptide. Features with

higher abundance have been shown to be more reproducible across replicates. Only peptide features with
an average area above this threshold will be used for quantification.

159



e Quality: The quality score for the peptide feature. Factors that affect the quality score include m/z
difference, RT difference, XIC shape similarity, and the feature intensities.

e Peptide ID Count: This filter sets the minimum limit for how many times a peptide must be identified
within a group to be included in the LFQ results.

e Charge between: Only peptides with feature vectors that all fall within this range will be used in protein
guantification.

e Have atleast ___ confident samples per group: This filter sets the minimum number of sample(s) per
group that the peptide feature has an abundance value. A peptide is more quantifiable when it is
detected in more samples.

e Use in group Coefficient of Variation Filter: For each feature vector (set of peptide features associated
with a peptide), at least one group must have a coefficient of variation (CV) less than the CV threshold.
The CV threshold is automatically selected by the software based on the current data set.

Protein Filters:

P Protein Filters *

Significance Method
Mod ified Form Exclusion

Remove Qutlier

e

Use Top | 3

-

'C'éj' Significance 'i::' FDR (adjusted p-value)

Significance 2 | 0

Fold Change Between | 1

Used Peptides 2 | 1

| Save | | Cancel |

e Significance Method: Protein abundance is used for the significance testing calculation. When there are
replicates in each group, ANOVA is suggested to be used for significance testing. For more details on
ANOVA, refer to the following paper: "On the comparison of several mean values: an alternative approach
" Biometrika, 1951, 38(3/4): 330-336

e Modified Form Exclusion: The expression level of modified peptides might be different than the overall
expression level of a protein. In such cases, including modified peptides for protein ratio calculation might
lead to incorrect results. By checking this box, if a peptide has modified and unmodified forms, both will
not be used as candidates for protein ratio calculation, if a peptide only has one modified form, it is still a
candidate, but if a peptide has more than one modified form, all forms will not be used as candidates

e Remove Outliers: This filter removes supporting peptides that have a different variation trend compared
to others.

e Use Top # peptides: This is the number of quantifiable supporting peptide that will be used to calculate
the protein profile. Three is the default setting.
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o Significance: Only protein groups with a significance above this threshold will be listed in the “Protein”
view. The significance score is calculated as the -10log of the significance testing p-value (e.g. Significance
score of 20 is equivalent to a p- value of 0.05). PEAKS provides the significance testing method: ANOVA.

e  FDR: Adopt the Benjamin-Hochberg method to adjust the p-value to the false discovery rate for all protein
groups that have already passed the other filters. Only protein groups with significance scores passing the
calculated FDR will be listed in the "Protein" view. Either this or "Significance" can be selected to set a
significance threshold.

e Fold Change: Only protein groups above the lower threshold or below the upper threshold value will be
listed in the "Protein" view.

e Used Peptides: Only protein groups that were quantified with this number of peptides (or more) will be
listed in the "Protein" view.

Normalization Method:

N Normalization Method X
Normalization Methods
(®) use TIC

'C_j' Manual Input

'C:;' Mo Nermalization

e Use TIC: By default, PEAKS Studio uses the total ion current (TIC) of the samples to calculate the
normalization factors. Normalized abundance for each sample is calculated from the raw abundance
divided by the normalization factor for that sample.

e Manual input: This option performs the same default calculation as auto normalization ("Use TIC") but
also allows for the manual change of each sample's expected ratios. This option should be used if the
expected ratio is not 1:1 for each sample as the software attempts to normalize to a 1:1 ratio.

e Use internal standard proteins: This option displays a list of identified proteins (when a database or
library search has been completed) that can be selected to create a normalization ratio. A search bar is
included to enable the quick location of select proteins.

e No Normalization: All samples are automatically assigned Factors of 1.0.

e Local RT Normalization: Normalization factors are calculated based on the TIC of the local RT region. As
such each normalization factor will adjust accordingly and peptides at nearby retention times would have
similar normalization factors.
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7.1.5 DIA Identification and Quantification QC
In PEAKS Studio 11, the next optional step is the newly introduced QC function. See section 7.22 DIA Quality
Control (QC) for further explanation on how this function is utilized.

‘ Analysis Wizard x
Workflow Selection Spectral Library DB Search
ac

Control Sample:  Sample2  ~ Acceptance Tolerance (3%:): | 10.0

[ An Attributes

Data QC Attributes: Identification QC Attributes: LFQ QC Attributes:
Attribute Attribute Attribute
C] #MS1 D # PSM Quantified Peptides
C] # M52 C] # M52 Scans C] Quantified Protein Groups
C] Z Precursors Z |dentified Precursors C] Quantified Precursors
[ Full Width {min) # Peptides [ Missing Value (%)
C] FWHM (sec) C] # Seguences C] Precursor Correlation
C] BPC C] # Protein Groups
O TIC Correlation [ #Top Proteins
(] # &l Proteins
[ 1D Rate

[ ms1 Error Mean (5.0)
[ M52 Error Mean (5.0}
(] Missed Cleavage Ratio
1 Enzvme Specificitv Ratio

Standard Peptides:

< Back Report Cancel

When QC is checked, a QC result node is added in the analysis. Select a control sample and acceptance tolerance,
where the tolerance will mark a sample as pass or fail depending on the relation to the control sample. These two
cannot be adjusted in the QC result node, and a new analysis would have to be run. The Data, Identification, and
LFQ QC attributes are the attributes of interest. For Identification workflow, there will not be any LFQ QC
attributes to select. If a sample is outside the acceptance tolerance in any of these attributes with respect to the
control sample, it will be marked as a failed sample. These attributes can be changed in the QC Summary filter, so
they can be adjusted without needing to run another analysis should you want to change the selections. Lastly the
Standard Peptides list is used to specify peptides and their charge in the format shown (e.g. LLDMGET, 2). These
standard peptides will have their RT and m/z mapped for each sample that reported the peptide and charge. At
this time, only peptides without modifications can be used (so adding in a modification to the sequence will not
work).

Click on “Report” to proceed to the final step. Report filters can be set here which will filter the final result.

Both the DIA Identification and DIA Quantification workflows have the same Report filter step.
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‘ Analysis Wizard x
Workflow Selection Spectral Library DB Search

Report Filter
PSM/Peptide

() psM -10LgP »= (7) o3 FOR() (®) Peptide FOR(%) 1
Protein

() Proteins -10LgP >= (®) Protein Group FDR(%) | 1 Proteins Unique Peptides >= | 1

Workflow

D Save Workflow

Analysis

Analysis Name Analysis 7

‘ < Back ‘ | Finish | | Cancel |

These filters are provided:

PSM/Peptide: this section is a mandatory section to filter out some results under the user-defined filter. Any
changes to the filter will create a new analysis with old parameters and update the results and statistics.

PSM -10IgP: The PEAKS peptide score (-10IgP) is calculated for every peptide-spectrum match (PSM) reported by
PEAKS DB, PEAKS PTM, and SPIDER. The score is derived from the p-value that indicates the statistical significance
of the peptide-spectrum match. A peptide may be matched to many spectra, resulting in multiple PSMs. In that
case, the peptide's score is calculated as the maximum among all PSM scores. For details of the scoring algorithm,
please refer to the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptide identification ", Mol Cell Proteomics, 2011 Dec 20. A minimum requirement can be set and all
identifications must pass this filter.

PSM FDR (%): The PSM filter can also be set to use the false discovery rate. FDR is estimated using a "decoy-fusion"
approach.

Peptide FDR (%): The Peptides can also be set to use the false discovery rate. Peptides are scored based on their
top PSM and using a “decoy-fusion” approach, the result is reported at that FDR.

Note: Decoy fusion is an enhanced target-decoy method for result validation with FDR. Decoy fusion appends a
decoy sequence to each protein as the "negative control" for the search. See BSl's web tutorial
(http://www.bioinfor.com/fdr-tutorial/) for more details.
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From here, there is the option to specify an Analysis Name (which can be later renamed) and/or decide to save the
Workflow to quickly re-use in future analyses.

7.2 Understanding PEAKS Spectral Library Search Results

After the library searches are complete, library result nodes are generated. Double-click the & Spectral Library
node to examine the analysis report. The analysis report is presented in three pages:

e Summary: This shows an outline of the library search results with key statistics. The overall quality of the
experiment can be examined and the filters for peptide and protein identifications can be adjusted.

e Protein: This shows a list of protein identifications. This view also visualizes protein sequence coverage
and helps with protein characterization. This tab only appears if Protein Inference was enabled for the
PEAKS Spectral Library Search.

e Peptide: This shows a list of peptide identifications. This view also provides spectrum annotation and
other detailed information for peptide precursor spectrum matches.

7.3 Spectral Library - Summary View

The Library result Summary View is similar to the PEAKS database identification result.

The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality. At the top of each summary result page, protein filters can be set. Identifications
that fall below the filters will not be visible in the result pages or exports.

Proteins 'C:;' -10logP = '@} FOR 10 ~ %and = 1 ¥  unigue peptides | Apply || Motes |

Proteins -10IgP: The PEAKS protein score (-10IgP) is calculated as the weighted sum of the -10IgP scores of the
protein's supporting peptides. After removing any redundant peptides, the supporting peptides are sorted by -
10IgP scores in descending order, and the k-th ranked peptide contributes to the weighted sum with a weight of
1/k. A default threshold of 15 is set.

Proteins FDR: The Proteins can also be filtered in accordance to the false-discovery rate of the protein set.

Proteins Unique Peptides: The minimum number of unique supporting peptides for a protein identification. A
unique peptide is defined as a peptide that can be mapped to only one protein group.

After changing the filters, click ooy | o apply the new filter and update the results accordingly.
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Proteins () -10logP 2 (@FR 10 v %and> 1~ unquepepties | Apply | Notes |

1. Notes

2. Result Statistics

Figure 1. False discovery rate (FDR) curve. X axis is the number of peptides being kept Y axis is the corresponding FDR_ @

Proteins

Identified Peptides : 27883
0% FDR:1.0%

Peptide
FDR
F

0 3,000 6,000 9,000 12000 15000 18,000 21,000 24000 27000 29200
Number of Peptides

Figure 2. RT Calibration

MS Run : 2017-12-4_ABRF_50-2_DIA42.raw
R*:0.999

Retention Time

20 20 80 B 100 120 140 150
iRT

@ iRT Peptides mmm Regression Function

Figure 3. Boxplot for median ART across all MS runs

Click on =] to open the Notes dialog to save useful information regarding this Analysis. The Notes will appear in
Section 1 of the summary page at the top.

The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality.

7.3.1 Spectral Library result - Figure 1. False Discovery Rate (FDR) curve.

6.0%
Identified Peptides : 27883

50% | FDR:1.0%

4.0%

FDR

3.0%

2.0%

1.0%

0.0%
L] 3,000 6,000 9,000 12,000 15,000 12,000 21,000 24,000 27,000 28,200

Mumber of Peptides

Figure 1 shows the FDR curve with respect to the number of Peptides (or PSMs) being kept after filtration by the -
10IgP score. By lowering the score threshold, more Peptides are kept in the filtered result. Conversely, the FDR
increases because more false positives are kept. In this figure, the vertical line indicates the current score
threshold. The number of Peptides and the corresponding FDR by the current score threshold are shown in the
top-left corner. PEAKS Search estimates FDR using the "decoy-fusion" approach. Decoy-fusion is an enhanced
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target-decoy approach that makes more conservative FDR estimations. For details of the "decoy-fusion" approach,
please referto the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate

peptideidentification", Mol Cell Proteomics, 2011 Dec 20.

It is commonly recommended to set FDR at <1% by adjusting the score threshold. If a rapid growth of the FDR
around the 1% FDR threshold is noticed, some PSMs may be sacrificed to significantly reduce the FDR.

Note: When counting the number of PSMs, PEAKS Studio keeps one peptide per spectrum at most. Thus, the
number of PSMs is actually the number of spectra with assigned peptides.

Note: During Analysis creation, if Peptide FDR (%) filter was used in Report step, the Summary page FDR curve in

the results will show the Peptide FDR curve and corresponding number of Identified peptides.

Note: Decoy matches are not counted in the number of PSMs. Unless otherwise specified, decoy matches are also

excluded from the other statistical numbers shown in the Summary view.

7.3.2 Spectral Library result - Figure 2. RT Calibration
Figure 2. RT Calibration

M5 Run : 2017-12-4_ABRF_50-2_DIA42 raw
R®:0.999

Retention Time

iRT

@ iRT Peptides wmmm Regression Function

Plots the RT regression function used during the spectral library search. Peptides from the first MS Run in the
analysis are plotted against their indexed retention time (iRT) predicted using machine learning. The R? value is
presented based on the regression function.

7.3.3 Spectral Library result - Boxplot for RT change

Figure 3. Boxplot for median ART across all MS runs

ART
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A box plot showing the difference between the observed retention time and iRT peptides within set retention time
bins across all fractions, showing the accuracy of retention time prediction.

7.3.3 Spectral Library result - Table 1. Statistics of data

Statistics of Data tabulates MS1 and MS2 information, as well as identification in the peptide and protein level. The
protein level statistics will only be presented if protein inference was performed. This table in the Summary view
provides a condensed statistical information for the analysis.

Table 1. Statistics of data.

EMS #Scans . . i #Proteins ) .
#PSMs [#Peptides [#Sequences HPSM/EMS2
Run | MS1 [MS/MS Groups | All Top

Total 2 4678 (196476 | 59460 | 27883 27104 3973 | 4314 | 4047 30.3%
Sample 1 1 2339 | 98238 | 29541 | 26931 26225 3967 | 4307 | 4041 30.1%

Sample2| 1 2339 | 98238 | 29919 | 27277 26532 3971 | 4309 | 4045 30.3%

#MS Run: Total # of runs in each sample.
#MS1: Total # of MS1 spectra for each sample. For timsTOF data this shows the # MS1 frames.

#MS/MS: Total # of MS2 spectra for each sample. This does not include chimeric scans. For timsTOF data this
shows the # MS2 frames.

#PSMs: The number of peptide-spectrum matches.
#Peptides: The unique number of peptide sequences with modifications.
#Sequences: The unique number of peptide sequences not including modifications.

#Proteins Groups: PEAKS Studio groups proteins identified by a common set of peptides. This number shows the
number of protein groups in the filtered result based on All proteins.

#All Proteins: Total number of proteins with significant peptides, according to current protein filters.
#Top Proteins: Total number of top proteins with significant peptides, according to current protein filters.

#PSM/#MS2: The identification rate by dividing #PSM by #MS2 for the sample.

7.3.4 Spectral Library result - Result filtration parameters
Tables 2-4 show the statistical numbers of the data and results.

Table 2. Result filtration parameters. Table 4. PTM profile.

Peptide -101gP =0 Name AMass Position #PSM #Peptides -10lgP Area AScore

Protein -101gP =359 ) ~

Proteins unique peptides = 1 Carbamidomethyl 57.02 C 6310 2874 4513 17E7
Deamidation 98 NQ 1664 715 4509 4.78E6

Table 3. Statistics of filtered result. Oxidation 1599 M 1452 690 45.07 4.92E6

FDR (Peptide-Spectrum Matches) 0.7%

FDR (Peptide Sequences) 1.0%

FDR (Protemn Group) 1.0%
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Table 2. Result filtration parameters: Table 2 summarizes the result filtration parameters set at the top of the
Summary View page. This information provides a helpful reference for exported data.

Table 3. Statistics of filtered results: Table 3 presents the statistics based on the data analysis results after setting
the desired filters. See below for further explanation:

e FDR (Peptide-Spectrum Matches): The total number of decoy database assignments to spectra relative to
the total number of target database assignments to spectra represented as a percentage.

e FDR (Peptide Sequences): The total number of decoy database assignments to unique peptide sequences
relative to the total number of target database assignments to unique peptide sequences represented as
a percentage.

e  FDR (Protein Group): The total number of decoy protein groups where the top hit in the protein group is a

decoy database protein relative to the total number of target database protein groups where the top hit
is from the target database.

Table 4. PTM Profile: shows modifications identified in the filtered result and the number of PSMs containing each
modification

7.3.5 Spectral Library result - Experiment Control

Figure 4 in the Summary View show the precursor mass errors of PSMs in filtered results. The precursor mass error
is calculated in ppm as 10° x (precursor mass - peptide mass) / peptide mass. Calibration is for display purposes
only and PEAKS corrects m/z value for each PSM to correct systematic biases and instrument measurement drift.

Figure 4. Distribution of precursor mass error of filtered PSM in ppm. @

5,000

number of PSMs

mass error (ppm)

Before s/w calibration Wl After s/w calibration

Table 5 shows the number of identified peptides in each sample with the number of missed cleavages, indicating
the enzyme digestion efficiency.

Table 5. Number of identified peptides in each sample by the number of missed cleavages.

Missed Cleavages 0 1 2 3 4+
Sample 1 26015 878 32 6 0
Sample 2 26352 888 31 6 0
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7.4 Spectral Library result - Proteins View

The Proteins View is only displayed if Protein Inference was selected in Spectral Library parameter step (shown
below) in Project Wizard. It will automatically be selected if DIA Database Search was performed. It will also have
to be performed if running DIA Quantification workflow.

Protein Inference

Target Database:  Human_ReviewedCanonical.. ~ Taxonomy: | Homo sapiens (human)

Contaminant Database:  N/A -

The Protein View lists protein identifications that have been filtered by the current settings in Summary View. It
also visualizes the protein sequence coverage for identified proteins. The view has four main components:

e  Protein table: This lists protein identifications that have been filtered by the current settings in the
Summary View and the “Protein View Filters”.

e Coverage: This visualizes the protein sequence coverage of the selected protein, showing the mapping of
support peptides and de novo tags to the protein sequence.

e  Peptides: This lists supporting peptides mapped to the selected protein.

Protein View Fiter BB 3973 protein groups, total 4314 proteins accession contains - (o] No result @

g Accession Cluster Top  -10igP Coverage(%) #Peptides  #Unique PTM Avg. Mass Description
E 1 Q09666JAHNK_HUMAN 1 true 26391  [ITXININNONITHN TITEUNMN] 26.59% 203 203 oD 629101 Meuroblast differentiation-associated protein AHNAK OS=Homo sapiens OX=3606 an=0
@ 2 P21333|FLNA_HUMAN 2 true 25209 [NTNIAAT IO TTHNENAITIN 51.76% 17 156 @0 230739 Filamin-A OS=Home sapiens 0X=9606 GN=FLNA PE=15V=4
3 Q15149|PLEC_HUMAN 3 tue 25746 [T IO 32.25% 130 162 @O 531791  Plectin O5=Homo sapiens OX=9606 GN=PLEC PE=15V=3
4 P35579|MYHI_HUMAN 4 true 24159 ([T T AMMITINTTINNT] 28.93% 1132 92 [@Do 226532 Myosin-9 OS=Homo sapiens OX=9606 GM=MYH3 PE=1 V=4
5 P78527|PRKDC_HUMAN 5 true 241,59 [T TN (0 29-63% 127 127 @G 469089  DNA-dependent protein kinase catalytic subunit OS=Homo sapiens OX=9606 GN=PRKC
6  QOVASO[TLNT_HUMAN 6 true 24143 [ICTICTOMTONCC IO 1-642 118 11 [@ele 269767  Talin-1 OS=Homo sapiens OX=9606 GN=TLN1 PE=15V=3
7 QU0610[CLHT_HUMAN 7 true 23977 [N I TN MO0 44-60% 115 95 [@loo 191615  Clathrin heavy chain 1 0S=Homo sapiens OX=9606 GN=CLTC PE=1 S¥=5
8  P49327|FAS_HUMAN 10 true  236.64 [T ICAMTIMIT TICANITTN 41.06% 112 12 [@le 273427  Fatty acid synthase OS=Homo sapiens OX=9606 GN=FASN PE=1 5V=3
9 O75369|FLNEB_HUMAN 9 tue  236.21 [T TINTHITCOTT MM 39-85% m o5 @0 278164 Filamin-B OS=Homo sapiens OX=9606 GN=FLNE PE=15V=2
10 P1327|CPSM_HUMAN 12 true 23501 [THCTNCTITIINONTTMD 50.07% 102 wo Do 164339 Carbameyl-phosphate synthase [smmonia], mitochondrial OS=Homo sapiens OX=0606
» 11 PE3261|ACTG_HUMAN 3 tue 23444 [T ¥ 66.93% a1 2 opc 41793 Actin, cytoplasmic 2 OS=Homo sapiens OX=9606 GN=ACTG1 PE=1 Sv=1
€ » 12 QTIU36[TBA1A_HUMAN 14 tue 23430 NN TN NI TN NN 75.05% a1 1 pico 50136 Tubulin alpha-1A chain O5=Homo sapiens OX=0606 GN=TUBA1A PE=1 5V=1
El —_——— —
>sp|Q09666|AHNK_HUMAN Neuroblast differentiation-associated protein AHNAK OS=Homo sapiens OX=9606 GN=AHNAK PE=1 Sv=2 b A (O outine (®) coverage

S Asperiine [ 1084 gap

1 MEKEETTREL LLPNWQGSGS HGLTIAQRDD GVEVQEVTQON SPAARTGVVE EGDQIVGATI YFDNLQSGEV TQLLNTMI|
Sequence Display Option  Fasta -

108
| show confident modification site
TVGLKLHRKG DRSFPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTTKIK PRLKSEDGVE GDLGETQSRT ITVTRRV'
* _—— am PTM #
B -+5702  Carbamidomethylation 12
161 TVDVTGREGA KDIDISSPEF KIKIPRHELT EISNVDVETQ SGKTVIRLPS GSGAASPTGS AVDIRAGALS ASGPELQ g 150 Ovidetion (M) o
D 008 Deamidation (NQ) 2z

247 HSKLQVTMPG IKVGGSGVNV NAKGLDLGGR GGVQVPAVDI SSSLGGRAVE VQGPSLESGD HGKIKFPTMK VPKFGVS'
- —

EGQTPKAGLR VSAPEVSVGH KGGKPGLTIQ APQLEVSVPS ANIEGLEGKL KGPQITGPSL EGDLGLKGAK PQGHIGV!
—

407 APQIGGSITG PSVEVQAPDI DVQGPGSELN VPEMEVPKFS VSGAKGEETG IDVTLPTGEV TVPGVSGDVS LPEIATG

493
o

GEMKGTKVKT PEMIIQKPKI SMQDVDLSLG SPKLKGDIKV SAPGVQGDVK GPQVALKGSR VDIETPNLEG TLTGPRL
—

7.4.1 Proteins View - Protein Table controls

At the top of the Proteins View, there are the options to filter, show/hide columns, search, and export the protein
table.
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Protein View Filter HH 57 protein groups, total 142 proteins accession contains - (8] Ne result | PUS |

7.4.1.1 Protein Table controls - Protein View Filters
Click on the L_P=="V="F=r | btton to open the Protein View Filter.
N Protein View Filter x

Show protein in each group @ All O Top

Protein accession/name contains

Protein description contains

Protein sample area > -

PTM contains

Ceamidation (NC)
Cridation (M)

Carbamidomethylation

Mote: Multiple protein accessions/description can be separated by a semi-colon

The following options are available for filtering the protein table:

Show Top, All, or First proteins in each group: Adjust the protein list based on Protein grouping, top is selected by
default. Proteins are grouped based on parsimony.

e Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(subproteins) will not be displayed.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set
or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Note: In these above two filters, multiple entries can be separated by a semi-colon.

Protein sample area: Filter proteins based on total protein area found in each sample. Sample areas are calculated
using the total of all peptide features from unique supporting peptides. If a protein is identified and has areas from
multiple samples, only one of the samples must pass this filter to be included.

PTM contains: Filter protein results by the presence of selected PTMs. Proteins that are supported by peptides
containing modifications that match the selected PTMs will be included. If multiple PTMs match the modification

name, they will all be included in the table. For SPIDER results, the mutations will also be listed in the PTM contains
filter.
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Click on the button to remove all filters.
Click on to apply the Protein View Filter to the Protein table.

Click on to discard changes and close the dialog.

7.4.1.2 Protein Table controls - Protein count
At the top of the protein table shows the count of protein groups and number of proteins in the table based on the
current Protein View Filters.

57 protein groups, total 142 proteins

7.4.1.3 Protein Table controls - Optional columns

Click on the ™ button to see a list of sample-based optional columns.

Select the corresponding sample-based Coverage, Spectra count, or Area to add into the Protein Table view.

HE 57 protein groups, total 142 proteins

Cluster  Too  -10laP
Show/Hide Columns

ll v E] Sample Coverage

l D Coverage (3) Sample 1
[:] Coverage (%) Sample 2
D Cowverage(3%) Sample 3

l| v D Sample Spectra Counts |

[:] #5pec 3ample 1

D #5pec Sample 2

D #5pec Sample 3

T C] Sample Areas
[:] Area Sample 1

D Area Sample 2
m Area Sample 2

4

!

HANHANITEREEN

e Coverage by Sample: The protein coverage as a percentage will be displayed for the individual sample
when selected.

e  #iSpec by Sample: The total number of spectra identified that support the given protein. Totals are given
for each sample included in the search.

e Area by Sample: The total area of peptide features from unique supporting peptides in each sample will
be displayed.

The exports will always include the contents of these optional columns even if they are hidden.

7.4.1.4 Protein Table controls - Protein Table Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.
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description contains = | Bos taurus

accession contains Description

description contains 113 GN=ORM1 PE=2 SV=1

B ¢

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered

text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the

protein table if text is entered in this field.

7.4.1.5 Protein Table controls - Protein Table Export

Click on the @ button to export the contents of the current table. This considers the Protein View Filters, the
sorting applied to the table and is consistent with the view. There is the option to export the Protein table and/or

the Supporting peptide table in CSV format.
Export Protein Table

Protein CSV
Support Peptide CSV

Saveinto: | C\Users\tyang‘\PeaksExports\Multienzyme_2022-10-2

7.4.2 Proteins View - Protein Table

Each row in the table represents a group of proteins that are supported by a common set of peptides. To expand

the group, click the right arrow button at the left.

Protein View Filter HH 1184 protein groups, total 1334 proteins

Accession Cluster Top  -10igP Coverage(%)
10 QI9TJACTNZ_MOUSE 1 tue  397.23  [TRTINRNTINEINN TN ] 72.61%
11 QER429|AT2A1_MOUSE 10 wue 39075 (I THIC NN 1 5141%
b 12 P52480[KPYM_MOUSE 20 tue 38337 | INRRIRTNN] 2-.75%
13 P31001|DESM_MOUSE 26 true 36644 [ TN WK 20.60%
v 14 QIWUB3|PYGM_MOUSE 1B tue 36615 %
QEETO1|PYGL_MOUSE 13 false 19146
15 P17182[ENOA_MOUSE 40 tue 35522
16 QO3265]ATPA_MOUSE 22 true 35452
17 PS8252[EF2_MOUSE 24 tue 35375
18 P143824JANXAB_MOUSE 19 true 35221
19 POT210[KCRM_MOUSE 8 tue 35070
20 POS064/ALDOA_MOUSE 34 tue 35036

#Peptides  #Unique

67
62

44
42

PTM
oD
cob
pico
DoE
pico
plc
©bo
Do
pico
oc b
Dco
pco

Avg. Mass
103834
109425
57845
53498
97285
97463
47141
59753
95314
75885
42045
29356

Description

Alpha-actinin-2 05=Mus musculus OX=10090 GN=Actn2 PE=15V=2 ]
Sarcoplasmic/endoplasmic reticulum calcium ATPase 1 05=Mus musculus OX=10090 GN=Atp2a1 PE=1 V=1
Pyruvate kinase PKM OS=Mus musculus OX=10090 GN=Plm PE=1 SV=4

Desmin O5=Mus musculus OX=10090 GN=Des PE=15V=3

Glycogen phospherylase, muscle form 0S=Mus musculus OX=10090 GN=Pygm PE=15V=3

Glycogen phosphorylase, liver form OS=Mus musculus OX=10090 GN=Pygl PE=1 SV=4

Alpha-enolase OS=Mus musculus OX=10090 GN=Eno1 PE=1S¥=3

ATP synthase subunit alpha, mitochondrial O5=Mus musculus OX=10090 GN=Atp5fla PE=15V=1
Elongation factor 2 0S=Mus musculus OX=10090 GN=Eef2 PE=1 SV=2

Annexin A6 O5=Mus musculus OX=10090 GN=Anxa6 PE=15V=3

Creatine kinase M-type 0S=Mus musculus OX=10090 GN=Ckm PE=1§¥=1

Fructose-bisphosphate aldolase A 0S=Mus musculus OX=10090 GN=Aldoa PE=1 SV=2

The columns in the Protein Table are:

e Accession: The accession number of the protein as seen in the FASTA database.

e Cluster: A unique identifier that classifies which protein group the protein belongs to.

e Top: Indicates whether this protein is a top protein.

e  -10IgP: The protein confidence score.

e Coverage (%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Light blue blocks indicate the parts of the sequence covered by
low-confidence peptides. Dark blue blocks indicate the parts covered by high-confidence peptides. This is

the total coverage including results from all samples.
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e #Peptides: The number of high-confidence supporting peptides.

e #Unique: The number of high-confidence supporting peptides that are mapped to only one protein group.
Unique peptides with same sequence but different modifications are only counted once in this number.

e PTM: The identified modifications displayed with color-coded icons.

e Avg. Mass: The protein mass calculated using the average mass.

e Description: The protein's header information as seen in the FASTA database.

Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.

7.4.3 Proteins View - Coverage Pane

The Protein Coverage view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

»5p|Q09666IAHNK_HUMAN Meurcblast differentiation-associated protein AHNAK O$=Hemo sapiens OX=3606 GN=AHNAK PE=1 5V=2 2% [ (Ooutiine (® coverage
80 5 Assperiine [ 1088 gap
1 MEKEETTREL LLPNWQGSGS HGLTIAQRDD GVFVQEVTQN SPAARTGVVE EGDQIVGATI YFDNLQSGEV TQLLNTM
Sequence Display Option  Fasta -
108
[ shaw confident modification site
TVGLKLHRKG DRSPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTTKIK PRLKSEDGVE GDLGETQSRT ITVTRRV'
& M PTM
@ 5702 Carbamidomethylation
TVDVTGREGA KDIDISSPEF KIKIPRHELT EISNVDVETQ SGKTVIRLPS GSGAASPTGS AVDIRAGAIS ASGPELQ B 1590 Cuidstion M)
D -038 Deamidation (NQ)

HSKLQVTMPG IKVGGSGVNV NAKGLDLGGR GGVQVPAVDI SSSLGGRAVE VQGPSLESGD HGKIKFPTMK VPKFGVS'

7.4.3.1 Coverage Pane - Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.

1 MEEVVIAGMS GKLPESENLQ EFWDNLIGGV DMVTDDDRRW KAGLYGLPRR SGELEDLSRF DASFEGVHFK QAHTMDFQLR

LLLEVTYEAI VDGGINPDSL RGTHTGVWVG VSGSETSEAL SRDPETLVGY SMVGCQRAMM ANRLSFFFDF RGPSIALDTA
CSSSLMALQN AYQAIHSGQC PAAIVGGINV LLKPNTSVQF LRLGMLSPEG TCKAFDTAGN GYCRSEGVVA VLLTKKSLAR
< €

308
d

RVYATILNAG TNTDGFKEQG VTFPSGDIQE QLIRSLYQSA GVAPESFEYI EAHGTGTKVG DPQELNGITR ALCATEQEFL
d
29

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications and mutations identified in supporting peptides are displayed as icons above
the protein sequence. Modifications are represented by colored icons with the first letter of its modification name.
If a residue is modified by more than one modification in the same supporting peptide, "*" is used instead of a
letter. The header information of the protein is shown on the top of the protein sequence.

The supporting peptides can be shown as colored bars under the protein sequence.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide. Left clicking on a bar shows
the annotated spectrum from which the supporting peptide is identified.
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Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left

clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to the supporting peptides table.

7.4.3.2 Coverage Pane - Coverage Control Panel
This panel controls what to display in the protein sequence coverage view.

O cutline @ coverage
80 : Abs perline 1044 gap
Sequence Display Opticn  Fasta -

show confident modification site

AM PTM #
[ +57.02 Carbamidomethylation 40
0 1599 Oxidation (M) 4
D -008 Deamidation (NQ) 4

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

Outline mode: In outline mode, the protein sequence is displayed without supporting peptides and matched de
novo tags. However, the sequence coverage at a specific position can be examined by left-clicking a residue.

1 MPEEVHHGEE EVETFAFQAE TAQLMSLIIN TFYSNEKEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AGGSFTVRAD HGEPIGRGTK VILHLKEDQT EYLEERRVKE VVKKHSQFIG YPITLYLEKE REKEISDDEA EEEKGEKEEE
Coverage mode: In coverage mode, all the supporting peptides and matched de novo tags are shown.

MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS
]

AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

100 2 Absperline 10AA4 gap
Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the

project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.
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b (Ll i <, O outline @ coverage

80 T AAsperline [¥ 1088

{SA RAIQAAFFYL EPRHAEDKTLT sperline. [ 1088 920
Sequence Display Option  Trypsin v
show confident madif Fasta

r VGVSFYADKP EVTQEQKKEF

— QEQKK @minimal ion intensit| Glu C (bicarbonate)

‘ Lys C

Modification table: The modification table shows the modifications identified in supporting peptides on the
protein. For each modification, the number of supporting PSMs with this particular modification is shown. The
checkbox on the left controls whether to indicate the modification in the protein coverage.

O minimal Ascore 2|

AM PTM #
(= +57.02 Carbamidomethylation 40
o -1599 Oxidation (M) 4
D -092 Deamidation (NQ) 4

7.4.3.3 Proteins View - Protein Tools

The Proteins View toolbar is at the upper-right corner of the protein sequence coverage tab and contains helpful
protein tools.

Full screen: “* When selected, the protein coverage window expands in full screen mode. Click to return from full
screen mode.

Tool box: ™ The tool box contains the following tools:

e Copy protein sequence. This copies the protein sequence of the current selected protein into the system
clipboard.

e Save protein coverage as image. Different scale options are provided to increase the image size.

e Coverage statistics. This provides useful statistics based on the current selected protein.

7.4.3.4 Proteins View - Supporting Peptides

The "Peptides" tab displays a table of supporting peptides for the protein of interest. This table is similar to the
peptide table in the Peptide view, except that "Accession" is excluded and the columns "(Checkbox)", "Unique",
"Start", and "End" are included. Descriptions of extra columns are given in the following sections.

e (Checkbox): This controls whether a peptide is shown in the protein coverage as a blue bar.

e Unique: This shows whether the peptide is a unique supporting peptide to the protein group.
e  Start: This shows the peptide's starting position in the protein.

e End: This shows the peptide's ending position (inclusive) in the protein.
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R . SRR R

= 2

12
13

=

15
16
17
18
19

Mo
2o

Peptide Unique
LLHLSGIDANPNALFPPVEFPAPR.G true
AALGLGVEQLPVVFEDWLHQAT true
S.SLYQSAGVAPESFEYIEAHGTGTK.V true
N.MNIDTSSESPDHYLVDHTLDGRV true
R.RPTPQDSPIFLPVDDTSFRW true
S3NLSSTSHVPEVDPGSAELQKY true
AALGLGVEQLPVVFEDVVLHQATILP... true
LLFDHPESPTPNPTEPLFLAQAEVYK.E true
T.TPQDSPIFLPVDDTSFRW true
P.PTPQDSPIFLPVDDTSFR.W true
T.TLLEGSGLESIISIIHSSLAEPR.V true
QQSAGVAPESFEYIEAHGTGTK.Y true
T.TVTISGPQAPVFEFVEQLR.K true
AALGLGVEQLPWVFEDWLH.Q true
T.TLLEGSGLESIISIIH.S true
G.GAIGDVGILVETMSTNDTIVSGTLP... true
T.TMSTNDTIVSGTLPQR.M true
G.GYDYGPHFQGILEASLEGDSGR.L true
SSMLNDIAAVPATAMPFR.G true
T.TGGAYGEDLGADYNLSQVC(+57.0... true
D.DNLIGGVDMVTDDDR.R true

A0lgP;  Mass  Length ppm
4507 24712961 22 03
4507 22322153 20 04
4507 25412023 23 10
4507 23700724 20 11
4506 2187.0960 18 11
4506 21810549 20 08
4506 27845789 25 04
4505 28394068 24 11
4505 19339421 16 03
4505 20309949 17 11
4505 24213114 2 04
4505 21780229 20 05
4505 21170157 18 14
4504 20331197 18 02
4504 16809208 15 09
45.04 27434082 26 09
4504 17198461 15 05
4504 23670767 21 -1
4503 18039011 16 21
4503 22889855 21 24
4503 16337253 14 01

m/z
8247775
1m7a217
848.0804
791.0367
730.0443
728.0303
929.2059
947.4826
967.9836
10165116
803.1160
727.0194
1059.5726
10175731
B41.4777
9134820
860.9348
790.0365
602.3098
11455093
817.8746

RT delta RT  Area Sample 1
121.01 -0.06 6.50e~08
13479 0.04 5.20e+06
88.67 -0.05 2.68e-07
71.86 -0.02 9.242+06
95.27 -0.01 0.00e+00
58.82 001 1.34e+07
13418 0.06 4.30e+08
113.60 0.02 8.97e-06
1133 -0.01 2.41e+06
11295 -0.08 1.21e+06
133.01 0.06 1.04e+07
70.88 -0.03 1.68e+07
128.57 0.07 0.00e-00
134192 0.08 944206
130,51 0.03 1.97e+06
12873 0.04 1.29e+06
65.28 003 1.25e+06
103.25 015 247e-06
119.39 001 1.30e+07
8373 0.06 0.00e+00
80.20 001 267e+06

7.5 Spectral Library Result - Peptide View
The "Peptide View” displays the resulting peptide identifications that have been filtered by the current settings in
Summary View and “Peptide View Filters”. The table on the top shows the details of each peptide identification.
The bottom section provides additional information about the peptide-spectrum matches for the native peptide
selected in the table.

Proteins Summary

Peptide

1- 1000 of 27883 -

» Peptide View Filter i ]

Area Sample 2
706206
7.75¢-06
3.22¢-07
256e+07
2.08e+07
212607
1.20e+07
5.04e-07
267e+06
3.23e+06
104e=07
171e+07
3.01e-06
9.82¢+06
2.85¢+06
384e06
141e+06
5.08e-06
1326407
7.18e-06
425606

Area Sample 2
2.T4E6
9.9486
1767
12767
1388
481E6
41266

Scan
80133
89952
56613
44097
61423
34534
89512
74850
73174
74252
83689
43449
85363
89474
86928
83685
29285
68865
79046
52974
57686

Scan
91149
84262
87357
43588
82845
27461

#Spec
2

LT I S T N A R SV S

#Spec
2

F R N ™

Start
804
903
276
864

1406

1478

2062
2073
999
453
2451

P21399|ACOC_HUMAN
Q99536]VAT1_HUMAN
P40227[TCPZ_HUMAN

End
823
922
298
833

1495

2498
2087
2087
1018
468

2471 @

scan =

PTM

Accession

Q92945|FUBP2_HUMAN

PT78371[TCPB_HUMAN

P67809YBOX1_HUMAN

QOUJSOICMC2_ HUMAN

0.00.0

1:1

JL

H

Peptide 10lgP  Mass  Llength ppm  m/z RT  deltaRT | Area Sample 1
1 IGNSGPLPEPVVEAITQGDLVAVGVLSGNR. 4515 2957.5821 30 01 986.8737  136.50 0.06 2.04E6
2 LPPLPVTPGMEGAGVVIAVGEGVSDR 4514 25163308 26 05 8397894 12677 003 25286
3 NAIDDGC(-ST.02)/VPGAGAVEVAMAEALIK 4513 24602243 25 21 840884 13112 005 250E6
4 GGPPGQFHDNANGGQNGTVQEIMIPAGK 4512 27903143 28 19 @118 TLOS 005 4,09E6
5 NYPEQLFGAAGVMAIEHADFAGVER 4511 26912751 25 08 egaindE 12480 005 7.6265
6  SNPPYQGEVMEGADNQGAGEQGRPVR 4511 2678.2466 26 03 8937615 4921 003 4,286
7 FGLGSVAGAVGATAVYPIDLVK 4511 21041568 22 08 10530825 12731 002 1366
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7.5.1 Peptide View - Peptide Table

The Peptide Table shows the filtered native peptide identification results. Each row in the table is a native peptide
identification represented by its highest-scoring PSM. When there are more than 1000 peptides, the table is split
into multiple pages.

Note: If there are multiple PSMs matched to a peptide, the table displays the information for the top-scoring PSM.
Peptides with the same sequence but different modifications are considered different and shown in different rows.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

1- 1000 of 27883 - \ Peptide View Filter | ] scan = - No result \é&\
Peptide -10lgP  Mass  Length ppm  m/z RT  deltaRT AreaSample 1 AreaSample2 Scan | #Spec Accession PTM Found By
1 IGNSGPLPEPVVEATQGDLVAVGVLSGNR 4515 20575821 30 01 9868737 13650 006 20486 27486 91149 2 P21399JACOC_HUMAN Spectral Library 0
2 LPPLPVTPGMEGAGVVIAVGEGVSDR 4514 25163308 26 05 8397894 12677 003 25266 9.94E6 84262 2 QO9SIBIVATI_HUMAN Spectral Library
3 NAIDDGC(-S7.02)VVPGAGAVEVAMAEALIK 4513 24692243 25 21 8240884 13112 005 2596 1767 87357 2 P40227[TCPZ_HUMAN c Spectral Library
4 GGPRGOFHDNANGGQNGTVOEIMIPAGK 4512 27903143 28 19 9391 7105 -005 409E6 12767 43588 2 Q92945[FUBP2_HUMAN Spectral Library
5 NYPEQLFGAAGVMAIEHADFAGVER 4501 26912751 25 08 893108 12480  0.06 T62E5 1386 22846 2 P733TA[TCPB_HUMAN Spectral Library
6  SNPPVOGEVMEGADNQGAGEQGRPVR 4511 26782466 26 03  8BTEIS 4921 -003 4266 48166 27461 2 P6TBOS|YBOXT_HUMAN Spectral Library
7 FGLGSYAGAVGATAVYPIDLVK 4511 21041568 22 08 10530025 12731 002 1386 41266 24660 4 QOUISOICMCZ HUMAN Spectral Library

The following list describes the contents in each of the default columns:

o  Peptide: The amino acid sequence of the peptide, as determined by the PEAKS searchworkflow. A
modified residue is followed by a pair of parentheses enclosing the modification.

e -10IgP: The peptide -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

e Mass: The monoisotopic mass of the peptide.

e Length: The number of amino acids in the sequence backbone.

e ppm: The precursor mass error, calculated as 108 x (precursor mass - peptide mass) / peptide mass.
e m/z: The precursor mass-to-charge ratio.

e RT: The retention time (elution time) of the spectrum as recorded in the data.

e delta RT: The difference between the query and library RT.

e Area per Sample: The combined area for all features in that sample associated with this peptide.

e Scan: The scan number of the spectrum that matches the peptide sequence with the highest -10IgP.
e  #Spec: number of MS2 spectra assigned to the peptide.

e Accession: The accessions of proteins that contain this peptide.

e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e  Found By: The name of the PEAKS search workflow that identifies the peptide; this can only be Spectral
Library for this result.
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7.5.2 Peptide View - Peptide Table controls
The menu above the peptide table provides options to scroll through the table of peptides, filter the table, show
optional columns and search for specific entries.

1-1000 of 1595 - \ Peptide View Filter | i 2] scan = - E Na result \Z|

7.5.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1 4001 - 5000 of 27883 o k

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

7.5.2.2 Peptide Table controls - View Filter

| Peptide View Filter |

Click on the —— button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:

PN Peptide View Filter x

Peptide sequence contains

multiple sequences can be separated by a semi-colon

Peptide score (-10IgP) 2 0 -
Peptide length 0 *+ fo 65
Peptides sample area > 0 -
PTM contains

Deamidation (NQ)
Oxidation (M)

Carbamidomethylation

e Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e Peptide score (-10IgP): Filters out all peptides with -10IgP scores below this threshold.
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e Peptide length: Filters for peptides of length within this min/max threshold.

e Peptide sample area: Filters based on total peptide area found in each sample. Sample areas are
calculated using the total of all peptide features from all spectra that identified the native peptide. If the
peptide is found in multiple samples, only one sample must pass this filter for the peptide to be included.

e  PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptide table.

Click on Cancel to discard the changes in the View Filter.

7.5.2.3 Peptide Table controls - Optional Columns

Click on the i button to open the optional columns dropdown. By default the sample area columns are
displayed. Sample Spec count columns can also be shown. These sample spec counts are always from
identification, and does not consider whether there are feature vectors present. For projects with many samples, it
might be useful to hide these optional columns and reduce the width of the peptide table.
Show/Hide Columns
b Sample Areas
Area Sample 1
Area Sample 2
b Sample Spec Counts
#5pec Sample 1
#5pec Sample 2

7.5.2.4 Peptide Table controls - Search function
On the top right of menu, there is a search function with 4 options. Search results can be navigated between using
the Up or Down arrows.

m/z = o 560.2 ] 11

Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction.

e m/z=:Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set. For example, searching for RT = 55.5 will find all m/z between
[55.4, 55.6]

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
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with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

7.5.3 Peptide View - Feature selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current peptide selection. From here you can select other samples, fractions, or features.

Sample 1 2017_01_19_MB1-4_Glyco_rep1_Frac1l.raw ;Feature Id: 185"
2017_01_19_MB1-4_Glyco_rep1_Fracl l.raw

2 !
(%) Feature Id: 18558, m/z 552.2813, RT: 37.80, z: 4, -10IgP: 8442

—T

K— Sample 3
2017_01_19_MB1-4_Glyco_rep3_Fracll.raw
Feature Id: 18361, m/z 552.2810, RT: 37.80, z: 4, -10IgP: 61.36

By clicking on the fraction level, all fractions in this sample are revealed and the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.

2017_01_19 MEB1-4_Glyco_repl_Fracll.raw ' Feature Id: 18558, m/z 55:
14, z= 2017_01_19_MB1-4_Glyco_repl_Fracl l.raw
ey Feature Id: 18558, m/z 552.2813, RT: 37.80, z: 4, -10IgP: 84.42
Tr

Lastly, clicking on the feature level will show all features in the currently selected fraction. Features with Feature Id
=0 are known as fake features and are constructed to enhance identification.

Feature Id: 18558, m/z: 552.2813, RT: 37.80, = 4, -10IgP: 8442

ppr: Feature Id: 18558, m/z: 552.2813, RT: 37.80, z: 4, -10IgF: 84.42

7.5.4 Peptide View - PSM selection
Underneath the feature breadcrumb will shown the currently selected PSM. Click on the Left and Right arrow
buttons to switch between PSMs related to the currently selected feature.

Scan 91149 RT=123549, m/z=986.8737, z=3, -101gP=45.15 1 612 b

All other components in the Peptide tab interface will update according to the currently selected PSM.

For diaPASEF instruments, Frame is used rather than Scan number.

7.5.4.1 Peptide View - Protein jump button

Clickon ' to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
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protein summary filter or summary page protein filter, then the option to jump will be grayed out. If there is no
protein tab in the result, then the button will always be disabled.

7.5.5 Peptide View - Annotated Spectrum Chart

Click on button 44 to switch from the Mirror plot view and annotated spectrum chart view.
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

7.5.5.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino
acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

7.5.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the i button to show the spectrum annotation settings.
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CID | ETD | ETheD

-H20 -NH3 2+
2 0O04dao
b
c O 0gg
x 0U04dao
y
z O O0gg
z Uo4do
c-H D
immeonium D
internal D

precursor & marker
Show Decimal Places: | 2

D mfz on fragmentation

D m/z on unannotated

sequence fragmentation

in place ien info

Intensity: O Low @ Medium O High

|’ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

7.5.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on o or 88 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.
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The "alignment" check box & 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =morma s ysed to show/hide the error map underneath the chart.

7.5.5.4 Annotated Spectrum Chart - Mirror Plot
Spectral Library results have a Mirror Plot view. Click on the #* button to switch to the Mirror Plot.

mensity s TGNSGPL|PE|PV|V|E|A|1[T[0[6D [1[v[A[v|ev|LS [oNR
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. bopel L by b1 b12
= i 7 Y11 h1z2 b13 y14 Y13
. I R I
| I [T T 1T 7T Gk
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Intensity (%)

This view shows the ions from the query spectrum compared to the library spectrum.

Hold down CTRL when scrolling the mouse wheel to zoom only on the top half or bottom half of the mirror plot.

7.5.6 Peptide View - lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings”.

# b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH3 y(2+) #
10 1079.503 1061.488 1062.498 540,248 3 1596643 1578.636 1579.610 798.818 13
11 1265576 1247560 1248557 633.202 w 1467.601 1449.583 1450.585 734,207 12
12 1394526 1376616 1377.600 697.813 E 1281.521 1263.512 1264.488 641,266 1
13 1481659 1463648 1464632 741329 3 1152.480 6 1135.461 576.736 10
14 1596682 1578671 1579655 798,841 N[+0.98) 1048.427 533.228 9
15 1653.703 1635.693 1636676 827.352 G 930.422 932,407 933.300 475708

16 1781773 1763.751 1764735 891381 a : 447,198
17 1878815 1860.804 1861.788 939,907 p 65241 748, 383.169 6
12 2007.857 1989.847 1990830 1004.429 E 662,288 650,274 651,258 334,642 5
19 2122.880 2104870 2105.853 1061940 N(+098) 530245 521,231 522,222 270,124 4

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

7.5.6.1 lon Match Table - Library matching table
While in mirror plot view, the lon Match table updates to display the ion matches between fragment query ions
and library ions.
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Library intensity and Query intensity are reported relative to the highest intensity ion. All columns can be
rearranged and sorted.

7.5.7 Peptide View - LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The peptide
feature is highlighted in purple and the selected PSM marker is blue. The span of the orange line in the LC-MS
Snapshot designates the isolation window.

RT.

11 B Q)
786.71 31.40 tl
33.0+
32.04
31.0+
30.04

29.0-

28.0-

780 785 myjz

Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button & in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking * to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

7.5.8 Peptide View - Precursor Profile

The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
the retention time along the x-axis and the intensity along the y-axis.
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7.5.9 Peptide View - Fragment lon XIC
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An eXtracted lon Chromatogram (XIC) chart that displays the shape of each identified fragment ion

across all scans for the selected PSM. Select the number of ions to display in the chart using the “Show
top Fragment lons” dropdown.
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7.6 Spectral Library Search Result - Exporting

In Project View, double-click on €2 EPort tg gpen the Export node.
v [:] Spectral Library Search Exports

[ ] sl resuitexportinCsV [ ] Export in HTML
Pratein CSV Summary view
Peptide CSV Repert Proteins in HTML with:

Support Peptide C3V Protein coverage
PSM CSV Supperting peptides
Best unique PSM

(] Export peptide list in HTML

7.6.1 Spectral Library Search - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Identification results in CSV format:

e Protein CSV: The list of protein identifications, filtered by the protein filters in the Summary view and will
be saved to proteins.csv.

o Peptide CSV: All of the identified peptides and details will be saved to peptides.csv.

e Support peptides CSV: A list of supporting peptides of each protein identification, filtered by the protein
filters in the "Summary" view and will be exported to protein-peptides.csv. This usually contains more
entries than the Peptide table as a peptide can be identified in several proteins and, therefore, can be
reported multiple times in this file.

e  PSM CSV: The peptide-spectrum matches (PSMs) will be exported to DB search psms.csv. Peptides
differentiated with only I/L isoform are represented by separate entries. As a result, the number of entries
in this file might be bigger than the number of PSMs mentioned in the Summary view.

7.6.2 Spectral Library Search - Exporting - HTML format
Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

e  Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

e Protein coverage: The coverage pane will be saved for each protein.

e Supporting peptides: A list of supporting peptides will be saved for each protein.

e Best unique PSM: The best unique PSM will be saved for each protein.

e Export peptide list in HTML: creates a separate HTML-containing peptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.

7.7 Understanding PEAKS DIA Database Search Results

After the DIA database search is complete, DB Search result nodes are generated. Double-click the
node to examine the analysis report. The analysis report is presented in three pages:

0 DB Search

e Summary: This shows an outline of the library search results with key statistics. The overall quality of the
experiment can be examined and the filters for peptide and protein identifications can be adjusted.
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e  Protein: This shows a list of protein identifications. This view also visualizes protein sequence coverage
and helps with protein characterization.

e  Peptide: This shows a list of peptide identifications. This view also provides spectrum annotation and
other detailed information for peptide precursor spectrum matches.

7.8 DIA Database Search - Summary View

The DIA DB Search result Summary View is similar to the PEAKS Spectral Library Search identification result.

The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality. At the top of each summary result page, protein filters can be set. Identifications
that fall below the filters will not be visible in the result pages or exports.

Proteins O -10logP = @ FOR 10 ~ %and = 1 ¥  unigue peptides | Apply | | Motes |

Proteins -10IgP: The PEAKS protein score (-10IgP) is calculated as the weighted sum of the -10IgP scores of the
protein's supporting peptides. After removing any redundant peptides, the supporting peptides are sorted by -
10IgP scores in descending order, and the k-th ranked peptide contributes to the weighted sum with a weight of
1/k. A default threshold of 15 is set.

Proteins FDR: The Proteins can also be filtered in accordance to the false-discovery rate of the protein set.

Proteins Unique Peptides: The minimum number of unique supporting peptides for a protein identification. A
unique peptide is defined as a peptide that can be mapped to only one protein group.

Apply

After changing the filters, click [ ] to apply the new filter and update the results accordingly.

Proteins  (0) -10logP 2 @R 10 v %and: 1 - uniquepeptides | Appiy || Notes |

Summary

1. Notes
2. Result Statistics

Figure 1. False discovery rate (FDR) curve. X axis is the number of peptides being kept. Y axis is the corresponding FDR_ @

Proteins

Identified Peptides : 54760
50%  FDR:10%

Peptide
FDR
H

o 6000 12000 15000 24000 0000 36,000 42000 42,000 54000 61,200

Number of Peptides

Figure 2. RT Calibration

160
MS Run : 2017-12-4_ABRF_50-2_DIAd2.raw
R¥:09917

@ RT Peptides mmm Regression Function

Figure 3. Boxplot for median ART across all MS runs
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Click on =] to open the Notes dialog to save useful information regarding this Analysis. The Notes will appear in
Section 1 of the summary page at the top.

The Summary view reports key statistics as an overview of the result. In the report, several statistical charts can be
examined to assess result quality.

7.8.1 DIA Database Search - Figure 1. False Discovery Rate (FDR) curve.

Figure 1. False discovery rate (FDR) curve. X axis is the number of peptides being kept. Y axis is the corresponding FDR. @

6.0%
Identified Peptides : 54760

5.0% | FDR:1.0%

4.0%

FDR

3.0%

o 6,000 12,000 18,000 24,000 30,000 36,000 42,000 45,000 54,000 61,200

MNumber of Peptides

Figure 1 shows the FDR curve with respect to the number of Peptides (or PSMs) being kept after filtration by the -
10IgP score. By lowering the score threshold, more Peptides are kept in the filtered result. Conversely, the FDR
increases because more false positives are kept. In this figure, the vertical line indicates the current score
threshold. The number of Peptides and the corresponding FDR by the current score threshold are shown in the
top-left corner. PEAKS Search estimates FDR using the "decoy-fusion" approach. Decoy-fusion is an enhanced
target-decoy approach that makes more conservative FDR estimations. For details of the "decoy-fusion" approach,
please referto the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptideidentification", Mol Cell Proteomics, 2011 Dec 20.

It is commonly recommended to set FDR at <1% by adjusting the score threshold. If a rapid growth of the FDR
around the 1% FDR threshold is noticed, some PSMs may be sacrificed to significantly reduce the FDR.

Note: When counting the number of PSMs, PEAKS Studio keeps one peptide per spectrum at most. Thus, the
number of PSMs is actually the number of spectra with assigned peptides.

Note: During Analysis creation, if Peptide FDR (%) filter was used in Report step, the Summary page FDR curve in
the results will show the Peptide FDR curve and corresponding number of Identified peptides.

Note: Decoy matches are not counted in the number of PSMs. Unless otherwise specified, decoy matches are also
excluded from the other statistical numbers shown in the Summary view.
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7.8.2 DIA Database Search result - Figure 2. RT Calibration
Figure 2. RT Calibration
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Plots the RT regression function used during the DIA database search. Peptides from the first MS Run in the

analysis are plotted against their indexed retention time (iRT) predicted using machine learning. The R? value is
presented based on the regression function.

7.8.3 DIA Database Search result - Boxplot for RT change
Figure 3. Boxplot for median ART across all MS runs
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A box plot showing the difference between the observed retention time and iRT peptides within set retention time
bins across all fractions, showing the accuracy of retention time prediction.

7.8.4 DIA Database Search result - Table 1. Statistics of data

Statistics of Data tabulates MS1 and MS2 information, as well as identification in the peptide and protein level. The
protein level statistics will only be presented if protein inference was performed. This table in the Summary view
provides a condensed statistical information for the analysis.

Table 1. Statistics of data.

EMS | #Scans #PSMs MPeptideslis | #Protemns
Run ’WW ' o i equcnces|Gmup5| All | Top
Total | 2 | 4678 [196476 [143537| 54760 | 47432 [ 5700 | 5999 | 5770 | 73.1%
Sample 1| 1 | 2339 [98238 | 71632 | 50057 | 43887 | 5664 | 5959 | 5731 | 72.9%
Sample2| 1 [ 2339 [98238 [71905 | 50172 | 44116 | 5668 | 5961 | 5737 | 73.2%

#PSM/EMS2
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#MS Run: Total # of runs in each sample.
#MS1: Total # of MS1 spectra for each sample. For timsTOF data this shows the # MS1 frames.

#MS/MS: Total # of MS2 spectra for each sample. This does not include chimeric scans. For timsTOF data this
shows the # MS2 frames.

#PSMs: The number of peptide-spectrum matches.
#Peptides: The unique number of peptide sequences with modifications.
#Sequences: The unique number of peptide sequences not including modifications.

#Proteins Groups: PEAKS Studio groups proteins identified by a common set of peptides. This number shows the
number of protein groups in the filtered result based on All proteins.

#All Proteins: Total number of proteins with significant peptides, according to current protein filters.
#Top Proteins: Total number of top proteins with significant peptides, according to current protein filters.

#PSM/#MS2: The identification rate by dividing #PSM by #MS2 for the sample.

7.8.5 DIA Database Search result - Result filtration parameters
Tables 2-4 show the statistical numbers of the data and results.

Table 2. Result filtration parameters. Table 4. PTM profile.
Peptide -101gP =0 Name AMass Position #PSM #Peptides -10lgP Area AScore
Protein -101gP =415 L o

. . . Deamidation 98 NQ 20897 5495 51.59
Proteins unique peptides =1

Carbamidomethyl  57.02 C 17500 8620 51.30

Table 3. Statistics of filtered result. Oxidation 1599 M 4787 1713 5136 9.09E6
FDR (Peptide-Spectrum Matches) 0.3%
FDR (Peptide Sequences) 1.0%
FDR (Protein Group) 100.0%

Table 2. Result filtration parameters: Table 2 summarizes the result filtration parameters set at the top of the
Summary View page. This information provides a helpful reference for exported data.

Table 3. Statistics of filtered results: Table 3 presents the statistics based on the data analysis results after setting
the desired filters. See below for further explanation:

o  FDR (Peptide-Spectrum Matches): The total number of decoy database assignments to spectra relative to
the total number of target database assignments to spectra represented as a percentage.

o FDR (Peptide Sequences): The total number of decoy database assignments to unique peptide sequences
relative to the total number of target database assignments to unique peptide sequences represented as
a percentage.

e  FDR (Protein Group): The total number of decoy protein groups where the top hit in the protein group is a
decoy database protein relative to the total number of target database protein groups where the top hit
is from the target database.

Table 4. PTM Profile: shows modifications identified in the filtered result and the number of PSMs containing each
modification
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7.8.6 DIA Database Search result - Experiment Control

Figure 4 in the Summary View show the precursor mass errors of PSMs in filtered results. The precursor mass error
is calculated in ppm as 108 x (precursor mass - peptide mass) / peptide mass. Calibration is for display purposes
only and PEAKS corrects m/z value for each PSM to correct systematic biases and instrument measurement drift.

Figure 4. Distribution of precursor mass error of filtered PSM in ppm. @
5,000

4,000

3,000

number of PSMs

mass error (ppm)

Before s/w calibration Wl After s/w calibration

Table 5 shows the number of identified peptides in each sample with the number of missed cleavages, indicating
the enzyme digestion efficiency.

Table 5. Number of identified peptides in each sample by the number of missed cleavages.

Missed Cleavages 0 1 2 3 4+
Sample 1 26015 878 32 6 0
Sample 2 26352 888 31 6 0

7.9 DIA Database Search - Proteins View

The Protein View lists protein identifications that have been filtered by the current settings in Summary View. It
also visualizes the protein sequence coverage for identified proteins. The view has four main components:

e Protein table: This lists protein identifications that have been filtered by the current settings in the
Summary View and the “Protein View Filters”.

e Coverage: This visualizes the protein sequence coverage of the selected protein, showing the mapping of
support peptides and de novo tags to the protein sequence.

e Peptides: This lists supporting peptides mapped to the selected protein.
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Protein View Fiter Bl 2073 protein groups, total 4314 proteins accession contains B No result @

E Accession Cluster  Top  -10igP Coverage(%) #Peptides  #Unique PTM Avg. Mass Description
E 1 Q09666JAHNK_HUMAN 1 tue  263.91 [N T 36.59% 203 203 629101 Meuroblast differentiation-associated protein AHNAK OS=Homo sapiens OX=3606 Gn-0
@ 2 P21333FLNA_HUMAN 2 true 25200 [T INENA TTHNENATI 51.76% 171 156 280739 Filamin-A O3=Home sapiens OX=9606 GN=FLNA PE=15V=4
3 QI5149|PLEC_HUMAN 3 true 25746 [T T CTNKIINII 33.35% 180 168 531791  Plectin OS=Homo sapiens OX=9606 GN=PLEC PE=15V=3
4 P35579|MYHS_HUMAN 4 true 241,59 [T THMMTNITITINDD 38-93% 113 92 226532 Myosin-9 OS=Homo sapiens OX=9606 GN=MYHS PE=1 Sv¥=4
5 PT8527|PRKDC_HUMAN 5 true 241,59 [T TN (0 29-63% 127 127 469089  DNA-dependent protein kinase catalytic subunit OS=Homo sapiens OX=9606 GN=PRKC
6 QOVASO[TLNI_HUMAN 6 true 24143 [ICIICTIOITIT T 41.642% 118 11 269767  Talin-1 OS=Homo sapiens OX=9606 GN=TLN1 PE=15V=3
7 QO0G10[CLH1_HUMAN 7 true 239,77 [N I TN MO0 44-60% 115 95 191615 Clathrin heavy chain 1 0S=Homo sapiens OX=9506 GN=CLTC PE=15V=5
8 P40327|FAS_HUMAN 10 true 23664 [T TOMMTIONIT TICNUCIONN 41.06% 12 12 273427 Fatty acid synthase OS=Homo sapiens OX=0606 GN=FASN PE=1 3y=3
9 OT5369|FLNE_HUMAN 9 true 23621 [T TINTRNTICT WMD) 2a.85% 1 a5 278164 Filamin-B O3=Homo sapiens OX=9606 GN=FLNE PE=15V=2
10 P1327|CPSM_HUMAN 12 true 23501 [THCTNCTITIINONTTMD 50.07% 102 100 164339 Carbameyl-phosphate synthase [smmonia], mitochondrial OS=Homo sapiens OX=0606
» 11 PE3261|ACTG_HUMAN 3 tue 23444 [T HHTITNE 1 66.93% a1 32 41793 Actin, cytoplasmic 2 05=Homo sapiens OX=9606 GN=ACTG1 PE=1 3v=1
& » 12 QTIU3STBAIA_HUMAN i true 23430 [N NN TN N 75.05% o1 1 50136  Tubulin alpha-1A chain O5=Homo sapiens OX=9606 GN=TUBA1A PE=15V=1
n;.- =
>sp|Q09666|AHNK_HUMAN Neuroblast differentiation-associated protein AHNAK OS=Homo sapiens OX=9606 GN=AHNAK PE=1 Sv=2 b A (O outine (®) coverage

a .
Ans perline [ 1044 gap
1 MEEKEETTREL LLPNWQGSGS HGLTIAQREDD GVEVQEVTQON SPAARTGVVK EGDQIVGATI YFDNLQSGEV TQLLNTMll v .

Sequence Display Option  Fasta -
108
] show confident modification site
TVGLKLHRKG DRSFPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTTKIK PRLKSEDGVE GDLGETQSRT ITVTRRV'

—— - aM PTM #
-5702  Carbamidomethylation 12
161 TVDVIGREGA KDIDISSPEF KIKIPRHELT EISNVDVETQ SGKTVIRLPS GSGAASPTGS AVDIRAGAIS ASGPELQI 50 onidation (M) .
~098 Deamidation (NQ) 2

241 HSKLQVTMPG IKVGGSGVNV NAKGLDLGGR GGVQVPAVDI SSSLGGRAVE VQGPSLESGD HGKIKFFTMK VPKEGVS'
- —

221 EGQTPKAGLR VSAPEVSVGH KGGKPGLTIQ APQLEVSVPS ANIEGLEGKL KGPQITGPSL EGDLGLKGAK PQGHIGV.
—

401 APQIGGSITG PSVEVQAPDI DVQGPGSKLN VPKMKVPKFS VSGAKGEETG IDVTLPTGEV TVPGVSGDVS LPEIATG

493
o

451 GEMEGTKVKT PEMIIQKPKI SMQDVDLSLG SPKLKGDIKV SAPGVQGDVK GPQVALKGSR VDIETPNLEG TLTGPRL
o —————————————————————

7.9.1 Proteins View - Protein Table controls
At the top of the Proteins View, there are the options to filter, show/hide columns, search, and export the protein
table.

Protein View Filter HE 57 protein groups, total 142 proteins accession contains - n Ma result @

7.9.1.1 Protein Table controls - Protein View Filters

Click on the button to open the Protein View Filter.
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PN Protein View Filter X

= Ty

Show protein in each group (&) Al () Top

Protein accession/name contains

Protein description contains

Protein sample area > -
PTM contains

Deamidation (NQ)
Oxidation (M)

Carbamidomethylation

MNote: Multiple protein accessions/description can be separated by a semi-colon

The following options are available for filtering the protein table:

Show Top, All, or First proteins in each group: Adjust the protein list based on Protein grouping, top is selected by
default. Proteins are grouped based on parsimony.

e Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(subproteins) will not be displayed.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set
or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Note: In these above two filters, multiple entries can be separated by a semi-colon.

Protein sample area: Filter proteins based on total protein area found in each sample. Sample areas are calculated
using the total of all peptide features from unique supporting peptides. If a protein is identified and has areas from
multiple samples, only one of the samples must pass this filter to be included.

PTM contains: Filter protein results by the presence of selected PTMs. Proteins that are supported by peptides
containing modifications that match the selected PTMs will be included. If multiple PTMs match the modification
name, they will all be included in the table. For SPIDER results, the mutations will also be listed in the PTM contains
filter.

Click on the (st button to remove all filters.

Clickon LI to apply the Protein View Filter to the Protein table.

Click on _==_J to discard changes and close the dialog.

193



7.9.1.2 Protein Table controls - Protein count
At the top of the protein table shows the count of protein groups and number of proteins in the table based on the
current Protein View Filters.

57 protein groups, total 142 proteins

7.9.1.3 Protein Table controls - Optional columns

Click on the ™ button to see a list of sample-based optional columns.

Select the corresponding sample-based Coverage, Spectra count, or Area to add into the Protein Table view.

HE 57 protein groups, total 142 proteins

Cluster Too = -10laP
Show/Hide Coelumns

l. v D Sample Coverage
. [:] Cowverage(¥2) Sample 1
D Cowverage (%) Sample 2
D Coverage(3%) Sample 3
rl| ¥ C] Sample Spectra Counts |
[:] #5pec Sample 1
D #5pec Sample 2
(] #Spec Sample 3
: v [:] Sample Areas

D Area Sample 1

D Area Sample 2
[ Area Sample 2

i

!

4

OB

e Coverage by Sample: The protein coverage as a percentage will be displayed for the individual sample
when selected.

e  #Spec by Sample: The total number of spectra identified that support the given protein. Totals are given
for each sample included in the search.

e Area by Sample: The total area of peptide features from unique supporting peptides in each sample will
be displayed.

The exports will always include the contents of these optional columns even if they are hidden.

7.9.1.4 Protein Table controls - Protein Table Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.

description contains  ~ | Bos taurus E t + 2720
accession contains Description
description contains 112 GN=ORM1 PE=2 5V=1

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.
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Protein description contains: Only proteins with descriptions that contain the entered text will be included in the

protein table if text is entered in this field.

7.9.1.5 Protein Table controls - Protein Table Export

Click on the @ button to export the contents of the current table. This considers the Protein View Filters, the
sorting applied to the table and is consistent with the view. There is the option to export the Protein table and/or

the Supporting peptide table in CSV format.
Export Protein Table

Protein CSV

Support Peptide CSV

7.9.2 Proteins View - Protein Table

Saveinto: | Ci\Users\tyang\PeaksExports\Multienzyme_2022-10-2 m

Each row in the table represents a group of proteins that are supported by a common set of peptides. To expand

the group, click the right arrow button at the left.

B 1184 protein groups, total 1334 proteins accession contains E No result @
Accession Cluster | Top | -10IgP Coverage(%) #Peptides | #Unique PTM Avg. Mass Description

10 QOUIRTIACTN MOUSE 1 tue 39783 & 4 oD 103834 Alpha-actinin-2 0S=Mus musculus OX=10090 GN=Actn2 PE=15V=2 (]
11 QBRA29|AT2A1 MOUSE 10 tue 33075 & 2 @ob 109425 Sarcoplasmic/endoplasmic reticulum calcium ATPase 1 OS=Mus musculus OX=10090 GN=Atp2al PE=1 SV=1

> 12 PS24E0JKPYM_MOUSE 2 tue 38337 5 45 DEo 57845 Pyruvate kinase PKM OS=Mus musculus OX=10090 GN=Pkm PE=15V=4
13 P31001|DESM_MOUSE % tue 36644 50 2 Blo@ 53498 Desmin OS=Mus musculus OX=10090 G=Des PE=1 3V=3

v 12 QUWUBIPYGMMOUSE 13 true 36615 62 s DlEo 97285 Glycogen phosphorylase, muscle form OS=Mus musculus OX=10090 GN=Pygm PE=15V=3

QUETO1PYGL_MOUSE 13 fake 19146 9 1 o 97463 Glycogen phosphorylase, fiver form QS =Mus musculus OX=10090 GN=Pygl PE=1 SV=4

15 P17182|ENOA_MOUSE 40 true 355.22 33 26 .D o 47141 Alpha-enolase O5=Mus musculus OX=10090 GN=Eno1 PE=15V=3
16 QO326SIATPA_MOUSE 2 tue 35452 6 15 Blo G753 ATP synthase suburit alpha, mitochondrial OS=Mus muscu 10090 GN=Atp5f1a PE=15V=1
17 P58252|EF2_MOUSE 24 true 35375 46 45 D . o 95314 Elongation factor 2 0S=Mus musculus OX=10090 GN=Eef2 PE=1 5V=2
18 P14824]ANXAG6_MOUSE 19 tue 35221 55 s oD 75885 Annexin A6 DS=Mus musculus OX=10090 GN=Anxs6 PE=1 SV=3
19 PO7310[KCRM_MOUSE 28 true 350.70 39 36 D . o 43045 Creatine kinase M-type OS=Mus musculus OX=10090 GN=Ckm PE=15V=1
20 POSOGIALDOA_ MOUSE M tue 25036 2 2 DBlE@o 3035 Fructose-bisphosphate aldolase A OS=Mus musculus OX=10090 GN=Aldea PE=1 V=2

The columns in the Protein Table are:

e Accession: The accession number of the protein as seen in the FASTA database.
e Cluster: A unique identifier that classifies which protein group the protein belongs to.

e Top: Indicates whether this protein is a top protein.

e  -10IgP: The protein confidence score.

e Coverage (%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Light blue blocks indicate the parts of the sequence covered by

low-confidence peptides. Dark blue blocks indicate the parts covered by high-confidence peptides. This is
the total coverage including results from all samples.

#Peptides: The number of high-confidence supporting peptides.

#Unique: The number of high-confidence supporting peptides that are mapped to only one protein group.
Unique peptides with same sequence but different modifications are only counted once in this number.
PTM: The identified modifications displayed with color-coded icons.

Avg. Mass: The protein mass calculated using the average mass.

Description: The protein's header information as seen in the FASTA database.
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Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.

7.9.3 Proteins View - Coverage Pane

The Protein Coverage view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

»5p|Q09666|AHNK_HUMAN Neuroblast differentiation-associated protein AHNAK OS=Homo sapiens OX=9606 GN=AHNAK PE=1 5V=2 R | (O outiine (®) coverage
80 5 assperiine [ 1084 gap
1 MEKEETTREL LLPNWQGSGS HGLTIAQRDD GVEVQEVTQN SPAARTGVVE EGDQIVGATI YFDNLQSGEV TQLLNTM:
Sequence Display Option  Fasts -
108
e show confident modification site
TVGLKLHRKG DRSPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTTKIK PRLKSEDGVE GDLGETQSRT ITVTRRV'
< AM PTM #
€ 5702 Carbamidomethylation 12
TVDVTGREGA KDIDISSPEF KIKIPRHELT EISNVDVETQ SGKTVIRLPS GSGAASPTGS AVDIRAGAIS ASGPELQ B s Ouidation (M) .
B o098 Deamidation (NQ) 2

HSKLOQVTMPG IKVGGSGVNV NAKGLDLGGR GGVQVPAVDI SSSLGGRAVE VQGPSLESGD HGKIKFPTMK VPEEFGVS'

7.9.3.1 Coverage Pane - Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.

MEEVVIAGMS GELPESENLQ EFWDNLIGGV DMVTDDDRRW EAGLYGLPRR SGELEDLSRF DASFFGVHPK QAHTMDPQLR

LLLEVTYEAI VDGGINPDSL RGTHTGVWVG VSGSETSEAL SRDPETLVGY SMVGCQRAMM ANRLSFFFDF RGPSIALDTA
’c 2":2
CSSSLMALQN AYQATHSGQC PAAIVGGINV LLKPNTSVQF LRLGMLSPEG TCKAFDTAGN GYCRSEGVVA VLLTKKSLAR
3 <

08
d

RVYATILNAG TNTDGFKEQG VTFPSGDIQE QLIRSLYQSA GVAPESFEYI EAHGTGTKVG DPQELNGITR ALCATRQEFL
d

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications and mutations identified in supporting peptides are displayed as icons above
the protein sequence. Modifications are represented by colored icons with the first letter of its modification name.
If a residue is modified by more than one modification in the same supporting peptide, "*" is used instead of a
letter. The header information of the protein is shown on the top of the protein sequence.

The supporting peptides can be shown as colored bars under the protein sequence.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide. Left clicking on a bar shows
the annotated spectrum from which the supporting peptide is identified.

Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left
clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to the supporting peptides table.
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7.9.3.2 Coverage Pane - Coverage Control Panel
This panel controls what to display in the protein sequence coverage view.

O cutline @ coverage
20 : Als perline 1044 gap
Seqguence Display Option  Fasta A

show confident modification site

AM PTM #
@ -s702 Carbamidomethylation 40
0 +1590 Oxidation (M) 4
D -002 Deamidation (NQ) 4

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

Outline mode: In outline mode, the protein sequence is displayed without supporting peptides and matched de
novo tags. However, the sequence coverage at a specific position can be examined by left-clicking a residue.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT DjSEkLDSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

161 AGGSFTVRAD HGEPIGRGTK VILHLKEDQT EYLEERRVKE VVKKHSQFIG YPITLYLEKE REKEISDDEA EEEKGEKEEE
Coverage mode: In coverage mode, all the supporting peptides and matched de novo tags are shown.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

100 5 Adsperline [ 1084 gap

Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the
project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.

4 |],|_|,l ‘HJ'ﬂi" LY O outline © coverage

80 5 Aasperline [ 108
{SA RAIQAAFFYL EPRHAEDKTLT sperine. [ 1088 920

Sequence Display Option  Trypsin -

show confident madif Fasta
KN VGVSFYADKP EVTQEQKKEF

— @ minimal ion intensity Glu C (bicarbonate)

O minimal Ascore 20 Lys €
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Modification table: The modification table shows the modifications identified in supporting peptides on the
protein. For each modification, the number of supporting PSMs with this particular modification is shown. The
checkbox on the left controls whether to indicate the modification in the protein coverage.

AM PTM #
e #5702 Carbamidomethylation 40
o -1599 Oxidation (M) 4
D -092 Deamidation (NQ) 4

7.9.3.3 Proteins View - Protein Tools

The Proteins View toolbar is at the upper-right corner of the protein sequence coverage tab and contains helpful
protein tools.

Full screen: “* When selected, the protein coverage window expands in full screen mode. Click to return from full
screen mode.

Tool box: ~* The tool box contains the following tools:

e Copy protein sequence. This copies the protein sequence of the current selected protein into the system
clipboard.

e Save protein coverage as image. Different scale options are provided to increase the image size.
e Coverage statistics. This provides useful statistics based on the current selected protein.

7.9.3.4 Proteins View - Supporting Peptides

The "Peptides" tab displays a table of supporting peptides for the protein of interest. This table is similar to the
peptide table in the Peptide view, except that "Accession" is excluded and the columns "(Checkbox)", "Unique",
"Start", and "End" are included. Descriptions of extra columns are given in the following sections.

e (Checkbox): This controls whether a peptide is shown in the protein coverage as a blue bar.

e Unique: This shows whether the peptide is a unique supporting peptide to the protein group.
e  Start: This shows the peptide's starting position in the protein.

e End: This shows the peptide's ending position (inclusive) in the protein.
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Peptide
W.WLPAGDALLO( +0.98)MITIHLPSP...
TTFC(+57.02)QULDPIFKY
V.NFDAIMNFKK

KKEDLVLKPIQRT
G.GHVFEESQUAGTPMFUVK.A
G.GVOYLNEIKD
EEGIPALDN({~0.98)FLDKL
EEDLYLKPIQRT
LLINLIDSPGHVDFSSEVTAALRY
|INLIDSPGHVDFSSEVTAALRY
LLIDSPGHVDFSSEVTAALRY
C.C(+57.02)VFDHWQILPGDPFDNS...
PPFPDGLAEDIDKGEVSARQ
LIVENVNVIISTYGEGESGPMGH.I
TTIHLPSPUTAQKY
LITIHLBSPYTAQK Y
MMITIHLPSPVTAQK.Y
D.DHWQILPGDPFDNSSRPSQVVAE...
LIPALDNFLDKL
AALLOMITIHLPSPVTAQKY
LLPYNESFGFTADLRS

Unique
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true
true

true

-10IgP3
50.06
4313
49.05
4893
4859
4850
47.94
4759
45.05
45.04
45.04
45.02
45.01
45.00

Mass  Length
26004036 23
14937952 11
10835423 &
14017979 10
19609716 17
10625703 &
14447249 12
12737030 9
23532277 21
22401437 20
0130167 18
22890273 18
19148323 17
22780787 21
12007206 11
14038136 12
15348541 13
28503685 24
12576958 10
1960179 17
15647885 13

ppm m/z

00 2678144
11 747.9108
05 5427819
09 4682760
05 0814993
01 10633856
16 7233851
02 637.8624
04 1177.6285
02 7477261
08 6720173
05 7640204
20 9584310
25 11400505
05 431.2527
05 468.9476
03 7624391
04 9511353
03 628.8593
S0 6543831
04 783.4065

RT deltaRT = AreaSample 1 Area Sample 2
13274 0.61 0.00e+00 0.00e+00
12477 -0.61 1.15e+06 8.95e+05
91.58 -1.62 6.06e+06 6.45e+06
4084 -0.57 2.21e+06 221e+06
8221 -0.46 2.19e+05 1.73e+05
56.61 115 0.00e+00 0.00e+00
1298.33 -0.08 2.10e+05 144e-05
5420 422 8.96e+07 945207
118.93 -0.10 2.56e+07 2.55e=07
111.46 -0m 2.01e+06 311e+06
97.80 0.02 3.26e+07 370e-07
119.75 -0.03 2.10e+06 24906
82.27 -0.06 1.29e+08 146e+08
119.75 007 2.69e+06 831e+06
50.15 -0 9.94e+06 1.04e+07
67.56 -0.04 1.05e+07 1.10e+07
7781 -0.08 1.58e+07 1.58e+07
97.19 on 1.50e+06 232e+06
125.40 -0.01 1.18e+07 117e+07
11347 -0.10 44Te=06 4.76e+06
99.84 0.04 2.73e+07 2.60e+07

7.10 DIA Database Search Result - Peptide View

The "Peptide View” displays the resulting peptide identifications that have been filtered by the current settings in
Summary View and “Peptide View Filters”. The table on the top shows the details of each peptide identification.
The bottom section provides additional information about the peptide-spectrum matches for the native peptide

selected in the table.

Scan
88563
s2881
58704
21462
51804
32888
86104
31146
79377
73206
63269
79270
51889
79203
28125
40984
48511
62853
83305
T4706
64780

#Spec | Start  End PTM
2 244 366 D
4 20 29 @
4 201 308
6 440 449
4 769 785
3 669 676
4 847 es8 D
e 441 449
4 00 120
2 101 120
4 03120
2 213 820 [@
4 609 625
2 182 202
2 36 366
2 355 366
4 3L 366
2 816 839
2 249 858
4 350 366
2 789 801

Found by
DB Search
DB Search
DB Search
DE Search
DB Search
DE Search
DB Search
DE Search

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

Spectral Library

PTM

Found By
Spectral Library
Spectral Library
Spectral Library
Spectral Library
Spectral Library
Spectral Library
Spectral Library

Precursor Profile

14387

1087

Intensity

35888

12610 136.40

RT

Show top Fragment lons 6

1- 1000 of 27683 - 8 scan =
g Peptide 10IgP  Mass  Llength ppm  m/z RT | deltaRT AreaSample1 | ArcaSample2 Scan  #Spec Accession
E | 1 IGNSGRLPERVVEATQGDLVAVGVLSGNR 4515 20575821 30 Q1 9868737 13650 006 204£6 274E6 91149 2 P2I399|ACOC_HUMAN
B | 2 LPPLPVTPGMEGAGUVIAVGEGVSDR 4514 25163308 26 05 839784 12677 003 25288 99486 84262 2 QO953BIVATI_HUMAN
3 NAIDDGC(-ST.O02)/WPGAGAVEVAMAEALIK 4513 24692243 25 21 8240884 13112 005 25086 1767 87357 2 PAD227[TCPZ_HUMAN
4 GGPPGOFHDNANGGONGTVOEIMIPAGK 4512 27903143 28 19 831191 7105 -005 4.09E6 12767 43588 2 Q2945[FUBPZ_HUMAN
5  NYPEQLFGAAGVMAIEHADFAGVER 4511 2691.2751 25 08 898.1048  124.80 0.06 7.62E5 1.3E6 82846 2 PT83T1[TCPB_HUMAN
2 | & SNPPVQGEVMEGADNQGAGEQGRPVR 4511 26782466 26 03 B93T6I5 4921 003 4288 4B1E6 27461 2 PE7BO9IVBOXT_HUMAN
S| 7 FOLGSVAGAVGATAVYPIDLYK 4511 21041568 22 08 10530025 12731 002 1386 41286 84660 4 QOUISOICMCZ_HUMAN
* Sample 2 ) 2017-12-4_ ABRF_50_DIAd2.raw ) Feature Id: 148932, m/z 986.8737, RT: 136.50, z: 3, -10IgP: 45.15
i W Scan: 91149, RT=136.49, m/z=086.8737, =3, -10igP=45.15 4 2 = “ 1=k G
vty TGSGer ez |evv]e|a|z e [a oo % [v]a v Iev[is [onm e
ﬁ Query 13901
s 100
[y i 2
50 . vje vi3
¥3 bgrﬂ ¥ oob7 1 5 h“y“ b1z b13 b y1s
| brid | | [ B 138.0]
“ Tt ] AR e
50 ooy s P b prg V1101V EEE g Y e
¥8 yio yi3
100 Vel hbr:‘ry 137.0]
Itensiy ) 20 400 600 800 1000 1200 1400 1600
» 08 e I
# Label Library M/Z Library Intensity (%) Query M/Z Query Intensity
13 34618 1684 346.18 1.7265(23.59%)
2 b9[2+] 43322 2135 43322 231E5(31.69%)
345 546.30 2259 54631 1.74E5(23.87%)
4 b12+] 580.82 1281 58082 8.00E4{11.10%) 135.01
5 b7 639.35 1742 63935 139E5(19.07%]
6 ¥7 702.39 90.04 70240 6.4E5(87.79%)
78 801.46 50.12 80147 3.11E5(42.66%)
8 be 865.44 2469 86545 2.04E5(27.98%) 1340]
98 872.49 100.00 87250 7.295(100.00%)
10 ¥10 97156 53.07 97158 3.8E5(52.13%)
11 h11 1061.56 2070 1061.57 2.30F5121.82°0) 985 990 mfz|

7.10.1 Peptide View - Peptide Table
The Peptide Table shows the filtered native peptide identification results. Each row in the table is a native peptide
identification represented by its highest-scoring PSM. When there are more than 1000 peptides, the table is split

into multiple pages.

Fragment lon XIC

22088

Intensity

&

12610 136.40

0 y9[8724348]

¥7[7023893]
O y13[12566957] O y8[801.4577]

RT

Oy10[97156323]
O b11[ 1061.5631]
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Note: If there are multiple PSMs matched to a peptide, the table displays the information for the top-scoring PSM.
Peptides with the same sequence but different modifications are considered different and shown in different rows.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy

the contents of those selected cells.

‘ 25001 - 26000 of 54760 =

Peptide
25973 TNVANFPGHSGRITSIAFSENGY
25974 DYTNPNLSGQGDPGSNPNKR

25975 HIADLAGNSEVILPVPAFNVINGGSH

25976 IGYNPDTVAFVPISGWNGDNMLE
23977 LYC(+57.02)SEVLAILLQDNDENR

25978 DATSRPTONILIPQLIR

25979 MQSSSEVGYDAMAGDFYNMVEK

v | Peptide Vi

-10igP
2509
4509
2500
4509
4500
4509
4509

ew Filter ‘

Mass
237
21299726
2640.2659
2508.1631
2164.0470
1922.0585
2334.0178

ppm
12

04

05
0.0
0.0
0.2

m/z
1190.5723
711.0021
881.1251
837.0670
1082.0382
641.6978
1198.0234

RT
103.84
39.85
124.21
133.69
12692
100.09
17.31

deltaRT = AreaSample 1 AreaSample2 Scan

-0.03
-0.04
0.03
002
-1.31
1.6
-0.06

1.67E6
2.2E7
421E6
9.49E6
5.36E6
0e0
8.16E5

1.58E6
248E7
1.34E7
1.0267
T.1E6

5.15E5
2.89E6

67725
20701
82452
29163
24446
65030
T7486

#Spec

The following list describes the contents in each of the default columns:

scan =

QOUMS4|PRP19_HUMAN
P14866[HNRPL_HUMAN
POG733[ENOA_HUMAN

P68104|EF1AT_HUMAN:QSVTEQEF1A3_HUM...

QEWYAG|CTELT_HUMAN
QIUGPB|SECE3_HUMAN
P10809|CHE0_HUMAN

ion

oot (B3]

Found By
Spectral Library
Spectral Library
Spectral Library
Spectral Library
DE Search
DB Search

Spectral Library

o Peptide: The amino acid sequence of the peptide, as determined by the PEAKS searchworkflow. A

modified residue is followed by a pair of parentheses enclosing the modification.

e -10IgP: The peptide -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

e Mass: The monoisotopic mass of the peptide.
e Length: The number of amino acids in the sequence backbone.

e ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.

e m/z: The precursor mass-to-charge ratio.

e RT: The retention time (elution time) of the spectrum as recorded in the data.

e delta RT: The difference between the query and library RT.

e Area per Sample: The combined area for all features in that sample associated with this peptide.

e Scan: The scan number of the spectrum that matches the peptide sequence with the highest -10IgP.

e  #Spec: number of MS2 spectra assigned to the peptide.

e Accession: The accessions of proteins that contain this peptide.

e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e  Found By: The name of the PEAKS search workflow that identifies the peptide; this can only be Spectral
Library or DB Search for this result.

7.10.2 Peptide View - Peptide Table controls

The menu above the peptide table provides options to scroll through the table of peptides, filter the table, show

optional columns and search for specific entries.

1-1000 of 1595

’ \ Peptide View Filter |

]
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7.10.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

. 4001 - 5000 of 27883 - b

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

7.10.2.2 Peptide Table controls - View Filter

|' Peptide View Filter |

Click on the ' button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:

PN Peptide View Filter X

Peptide sequence contains
Peptides sample area » = 0 -

PTM contains@

Deamidation (NQ)
Owidation (M)

Carbamidomethylation

Found By All -

Note: Multiple sequence can be 5e_ | Reset |

Spectral Library

DB Search

o Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e Peptide score (-10IgP): Filters out all peptides with -10IgP scores below this threshold.
e Peptide length: Filters for peptides of length within this min/max threshold.

o Peptide sample area: Filters based on total peptide area found in each sample. Sample areas are
calculated using the total of all peptide features from all spectra that identified the native peptide. If the
peptide is found in multiple samples, only one sample must pass this filter for the peptide to be included.

e  PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

e  Found By: The dropdown gives the option to show all peptides or only peptides found by the Spectral
Library Search or DIA Database Search algorithm.
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Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptide table.

Click on Cancel to discard the changes in the View Filter.

7.10.2.3 Peptide Table controls - Optional Columns

Click on the i button to open the optional columns dropdown. By default the sample area columns are
displayed. Sample Spec count columns can also be shown. These sample spec counts are always from
identification, and does not consider whether there are feature vectors present. For projects with many samples, it
might be useful to hide these optional columns and reduce the width of the peptide table.
Show/Hide Columns
"Sample Areas
Al'ea Sample 1
Al'ea Sample 2
b Sample Spec Counts
‘*Spec Sample 1
n'Spec Sample 2

7.10.2.4 Peptide Table controls - Search function
On the top right of menu, there is a search function with 4 options. Search results can be navigated between using
the Up or Down arrows.

m/z = o 560.2 ] 11

Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction.

e m/z=:Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set. For example, searching for RT = 55.5 will find all m/z between
[55.4, 55.6]

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”
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7.10.3 Peptide View - Feature selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current peptide selection. From here you can select other samples, fractions, or features.

Sample 1 ; 2017-12-4_ABRF_50-2_DIAd2.raw ' Feature Id: 54915, m/z: 614.6362, RT: 37.30, z: 3, -10IgP: 50.76

s [l scan:i1se04 RT=37.26, miz=6146362, z=3, -10igP=5076 4« 51 b

L

2017-12-4_ABRF_50-2_DIA42.raw
10 Feature Id: 54915, m/z 614.6362, RT: 37.30, z: 3, -10IgP: 50.76

Feature Id: -1537162, m/z: 921.4504, RT: 37.21, z: 2, -10IgP: 50.45 v?
% Sample 2 .
16[2+] ¥io
2017-12-4_ABRF_50_DIA42.raw ‘ y‘l 1
' Feature Id: -1537162, m/z: 921.4406, RT: 37.50, z: 2, -10IgP: 48.25 | I
y1
Feature Id: 54325, m/z 614.6353, RT: 37.47, z: 3, -10IgP: 48.19 y1624] y10

By clicking on the fraction level, all fractions in this sample are revealed as well as the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.

2017-12-4_ABRF_50-2_DIAAZraw  Feature |d: 54915, m/z: 614.6362, RT: 37.30, z 3, -10igP: 50.76

F] Scan: 18804, RT=37.26, m/z=614.6362 z=3, -10IgP=30.76 4 51 »

oy DEAMRESOMZ

Feature Id: 34915, m/z 614.6362, RT: 37.30, z 3, -10IgP: 50.76
Feature Id: -1537162, m/z: 921.4504, RT: 37.21, z: 2, -10IgP: 50.45

Lastly, clicking on the feature level will show all features in the currently selected fraction. Features with Feature Id
<=0 are known as fake features and are constructed to enhance identification.

Feature Id: 54915, m/z 614.6362, RT: 37.30, = 3, -10IgP: 50.76

=614.6362, z=3, -10lgP=50.76 1 5N b =

[ Feoure 1 5915, miz: G4 G362 R 313023, -10GR 076

Feature Id: -1537162, m/z: 921.4504, RT: 37.21, z: 2, -10IgP: 5045

7.10.4 Peptide View - PSM selection
Underneath the feature breadcrumb will shown the currently selected PSM. Click on the Left and Right arrow
buttons to switch between PSMs related to the currently selected feature.

Scan : 91149 RT=13549 m/z=986.8737, z=3, -10lgP=45.15 4 612 b

All other components in the Peptide tab interface will update according to the currently selected PSM.

For diaPASEF instruments, Frame is used rather than Scan number.
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7.10.4.1 Peptide View - Protein jump button

Click on * to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
protein summary filter or summary page protein filter, then the option to jump will be grayed out.

7.10.5 Peptide View - Annotated Spectrum Chart

Click on button 4l to switch from the Mirror plot view and annotated spectrum chart view.

IrJ_J—J—J__I—J‘ﬂ_IJ—J—J—J—J—QJ_ﬁU_ﬁ

Intensity (%)
—'— T —L—NTD H ' n ' E ' 4 T; ' —’— t --cMax
100 T T . ‘—'_ i I B B “ I. SRR #
i P P 5 : H 3 : Lo I
! [ . ' [ : [ o '
501 bbb P i:i A 4 cnﬂ 1 i
! | i Lo A ! 111 }cla
I =L ze CF } CF : cm ci2 z-iz
L u] 08% \ i Wk 2hculh PRl PO (1 M 1 O W N1
200 400 800 300 1000 1200 1400 2200
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

7.10.5.1 Annotated Spectrum Chart - Chart Navigation

Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino

acid residue.

II—IIII_UGIIJ—

J—J—QJ__]—I-U_J_K

Intensity (%)
v s N D Ly f— gt K- cMax
tooy K~ ;I T % 1—!_ . " I GV } } 1 T |:~ =5 s! f—v—}-1--zltax
! i P ! : [ [
: | Y ! H
501 i i o : : -
1 1 | | 1 1 ']
o E F bpir ¢ ze | b | '
I |I|.zl2| IJ' lIZ1 2 ]llb? L zi . I I . ol d . miz
200 400 500 800 1 000 1200 1400 1600 1800 2000 2200
; \ ; ; A ! A | 5 A !
0.05 - .05
O L] - = w £ L = :
-0.05 il | =" 0.05

Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.
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7.10.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings
Click on the i button to show the spectrum annotation settings.

CID | ETD | ETheD

-H20 -NH3 2+
2 U odao
b
c 0O o0gog
x 0O o0oog
y
: O oog
z 0O oog
c-H D
immonium D
internal D

precursor & marker
Show Decimal Places: | 2

D mfz on fragmentation

D mfz on unannotated

sequence fragmentation

in place ion info

Intensity: () Low (®) Medium () High

| Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

7.10.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on a or &8 to toggle between absolute and percentage intensity values in the Y axis.

Click on m to reset the zoom level of the annotated spectrum chart to the default.
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Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.

The "alignment" check box &4 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =morma js ysed to show/hide the error map underneath the chart.

7.10.5.4 Annotated Spectrum Chart - Mirror Plot

Spectral Library results have a Mirror Plot view. Click on the #* button to switch to the Mirror Plot.

Intensity (%)

1ensceL|pE|pv|v|E|a[1]T[ofen [L[v[a[v[ev[Ls [eNr

Query
1004
i %]
501 ) va yie 4E
. bofz+] s bt b11 h14
= i 7 Y11 h1z2 b13 y14 Y13
. [ | ety N ™
U] b | ‘l || b' 11 bis
V3 i - s viz|b13 Y14 e
501 P o v by SR PR
y8 y10 y13
. Library
100 . . z
200 400 500 800 1000 1200 1400 1600

Intensity (%)

This view shows the ions from the query spectrum compared to the library spectrum.

Hold down CTRL when scrolling the mouse wheel to zoom only on the top half or bottom half of the mirror plot.

7.10.6 Peptide View - lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.

Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass

value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion

is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing

parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings”.

# b
10 1079503
11 1265576
12 1394.626
13 1481659
14 1596.682
15 1653.703
16 1781773
17 1878815
12 2007.857
19 2122880

b-H20

1061.488
1247.569
1376.616
1463.648
1578.671
1635.693
1763.751
1360.304
19289.347
2104.870

survey

b-NH3

1082.498
1248.557
1377.600
1464.632
1579.655
1636.676
1784.735
1861.788
1980830
2105.853

b(2+) Seq
540,248 E
633,202 w
697.813 E
741,329 5
798,841 N(+0.98)
827.352 G
891.381 a
039,907 p
1004.429 E

1061.940 N(+0.98)

1
1
1

y y-H20 y-NH3 y(2+) #
596.643 1578.836 1579.610 798.818 13
467.601 1449.588 1450.585 734297 12
281.521 1263.512 1264.488 641.266 1

1135.461 576.736 10
1048.427 533.228 ]
50.422 932,407 933.390 475708
93.397 875.338 876.370 447,198 7
65.341 747.326 748315 383169 6
68,288 650,274 651.258 334642 5
39,245 521.231 522.222 270124 4

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more

easily.
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7.10.6.1 lon Match Table - Library matching table
While in mirror plot view, the lon Match table updates to display the ion matches between fragment query ions
and library ions.

Library intensity and Query intensity are reported relative to the highest intensity ion. All columns can be
rearranged and sorted.

7.10.7 Peptide View - LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The peptide
feature is highlighted in purple and the selected PSM marker is blue. The span of the orange line in the LC-MS
Snapshot designates the isolation window.

RT.

1.0 )

786.71 31.40 tl
33.04
32.04
31.0
30.0-
29.0
28.0- ’ .

780 785 m/z

Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button <~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking ¢ to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

7.10.8 Peptide View - Precursor Profile

The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
the retention time along the x-axis and the intensity along the y-axis.
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Precursor Profile
1.43E7

119E7

Intensity
1
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RT

7.10.9 Peptide View - Fragment lon XIC

Show top Fragment lons & =

Fragment lon XIC

B.T4ES

T.20E5

4 B6E5

Intensity

243E5

oo
13610 136.40 136.70 137.00
RT

O y0 [ 872.4948 | yT[7023893] © y10[971.56323 ]
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An eXtracted lon Chromatogram (XIC) chart that displays the shape of each identified fragment ion across all scans

for the selected PSM. Select the number of ions to display in the chart using the “Show top Fragment lons”
dropdown.
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7.11 DIA Database Search Result - Exporting

In Project View, double-click on €2 EPort tg gpen the Export node.

¥ D Database Search Exports

[ ] Exportin Text format | | Export in HTML (] spectral Library TSV
Protein C5V Summary view
Protein FASTA Report Proteins in HTML with:
Peptide CSV - Protein coverage
Support Peptide CSV Supporting peptidss
PSM CSV

Best unique PSM

[ ] Export peptide list in HTML

7.11.1 DIA Database Search - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Identification results in CSV format:

Protein CSV: The list of protein identifications, filtered by the protein filters in the Summary view and will
be saved to proteins.csv.

Peptide CSV: All of the identified peptides and details will be saved to peptides.csv.

Support peptides CSV: A list of supporting peptides of each protein identification, filtered by the protein
filters in the "Summary" view and will be exported to protein-peptides.csv. This usually contains more
entries than the Peptide table as a peptide can be identified in several proteins and, therefore, can be
reported multiple times in this file.

PSM CSV: The peptide-spectrum matches (PSMs) will be exported to DB search psms.csv. Peptides
differentiated with only I/L isoform are represented by separate entries. As a result, the number of entries
in this file might be bigger than the number of PSMs mentioned in the Summary view.

7.11.2 DIA Database Search - Exporting - HTML format
Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

Protein coverage: The coverage pane will be saved for each protein.

Supporting peptides: A list of supporting peptides will be saved for each protein.

Best unique PSM: The best unique PSM will be saved for each protein.

Export peptide list in HTML: creates a separate HTML-containing peptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.

7.11.3 DIA Database Search - Exporting - Spectral Library generation

Spectral Library TSV: PEAKS DIA Database Search results can be exported as a spectral library that can be used by
the Library Search engine. Select “Use original RT” to keep original RT values in the library. Select “Map to iRT” to
save iRT values in the library. The map to iRT function maps experimental retention times for peptides to an
indexed RT (iRT) to account for chromatographic differences between runs (e.g. different gradient lengths).

For more information on how to configure a PEAKS generated spectral library, refer to Section 2.9 Spectral Library
Configuration
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7.12 Understanding PEAKS DIA De Novo Results

After the DIA de novo sequencing is complete, De Novo result nodes are generated. Double-click the E‘ De Novo

node to examine the analysis report. The analysis report is presented in two pages:

e Summary: This shows an outline of the De Novo results with key statistics. The overall quality of the
experiment can be examined and the filters for de novo ALC can be adjusted.

e De novo: This shows a list of peptide sequences that pass the ALC threshold detected by de novo
sequencing.

The de novo view displays the de novo sequencing results. The table on the top displays de novo sequences, while
the bottom section provides additional information about the peptide-spectrum match. The results can be filtered
and exported.

7.13 DIA De Novo - Summary View

The DIA De Novo Summary View is similar to the PEAKS Deep Novo sequencing result.

In the summary tab, A PEAKS Studio DIA de novo sequencing result can be filtered using Average Local Confidence
(ALC) score. Low quality deep novo sequences can be filtered out by specifying a minimal threshold of the ALC
score. The purpose of filtering is to remove poor sequences in which residues are incorrectly identified. By default,

the ALC threshold is set to 50%. After changing the threshold, click = to apply the new filter. The result in the
De novo result view will be updated accordingly.

DeNowo ALC(#)> 500~ [ apply || hotes |

Summary

1. Notes

2. Result Statistics

Table 1. Statistics of data and result.

De novo

Sample Name #MS2 £PSM |[£PSM (alc > 30) [#PSM (alc > 50) [# PSM (alc > 70) | #PSM/# MS2
All 196476 253029 187569 97361 30827 128 8%
Sample 1 98238 129646 96385 50099 16060 132.0%
Sample 2 98238 123383 91184 47262 14767 125.6%

Table 2. Result filtration parameters.
De novo score(%6) = 50%

3. Other Information

Table 3. Search parameters.
Search Engine Name: PEAKS DENOVO
Parent Mass Error Tolerance: 10.0 ppm
Fragment Mass Error Tolerance: 0.02 Da
Enzyme: Specified by each sample
Fixed Modifications:
Carbamidomethylation (+57.02)
Variable Modifications:
Deamidation (NQ) (+0.98)
Oxidation (M) (+15.99)
Max Variable PTM Per Peptide: 2

Click on (== to open the Notes dialog to save useful information regarding this Analysis. The Notes will appear in
Section 1 of the summary page at the top.

210



Section 2 Result Statistics gives key statistics in Table 1 on the number of MS2 scans and # PSMs total as well as
with different ALC thresholds for each sample. The #PSM / #MS2 provides a de novo sequencing identification rate
metric for each sample.

Table 2 simply shows what is the current De novo ALC filter set. This is placed here so that when the Summary
page is exported, the viewer will know what the ALC threshold was at the time.

Section 3 Other Information shows the parameters that were set when the analysis was ran.

7.14 DIA De Novo result - De Novo View

The De novo View displays the DIA de novo sequencing results in greater detail, as shown in the next figure. The
table on the top displays de novo sequences, while the bottom section provides additional information about the
peptide-spectrum match.

1 - 1000 of 50099 - Show Results for Speciied Sample  Sample 1 ~ scan = - B No resuit @
g Scan Peptide ALC(%) Llength m/z  z RT  Area Mass  ppm PTM Mode
E
£ | 1 320832017-12-4 ABRF 50-2 DIA42.raw ETVHELLC(+57.02)K 299 9 5647903 2 5551 588e-08 11275645 13 [@ HCD ]
5
B |2 19272:2017-12-4 ABRF_50-2_DIAdZraw APVNVTTEVK 9.8 10 5292984 2 3790 508e-08 10565815 07 HCD
3 250942017-12-4_ABRF_50-2DIAdZraw LYTNYEAGKDDYVK 993 14 8398028 2 4507 1.03e<07 16777385 15 HCD
4 213052017-12-4 ABRF_50-2 DIA42.raw LLHN(+0.98)DEVTVTEDK %93 13 757378 2 4070 46507 15127307 16 B HCD
5 208472017-12-4 ABRF_50-2 DIASZraw LAAAGYDVEK 9.8 10 10365322 1 4000 212e-06 10355237 13 HCD
Ell 5 242502017-12-4.8RF 502 DlAd2raw LLSNASDALDK 993 11 11468016 1 4479 575e+05 11455928 13 HCD
Pl 7 19500:2017-12-4 ABRF 50-2DIAd2raw LAAGGYDVEK %97 10 10225162 1 3338 660e-05 10215080 16 HeD
a
| | RT,
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# Label Predicted M/Z Predicted Intensity (%) Query M/Z Query Intensity ' oses
1b2 23110 27.99 23110 3.286(3.82%) .
2y 307.14 100.00 0715 504E7(60.22%)
3 b3 330.17 156 330.17 5.06E6(6.05%) -
z
43 42023 2573 42023 202E7(24.13%) s40] 2
5 b4 46723 17.09 46723 254E7(30.35%) e
6 4 53331 3024 53332 203E7(24.25%)
7 bS 596.27 2547 596.27 606ET(72.40%) 00
8 y5 662.35 5026 662.36 376E7(44.92%) 5510 5560 5620
9 b6 70935 28.49 709.36 6E7(71.68%) 5301 R
10 ¥6 799.41 5976 799.42 837E7(100.00%) 06 (799.4131) O b5 (596268) O b6 (703.35205)
11 b7 82244 1340 82244 2.93E7(35.01%) O 2 (307.14343) Oy>5 (662.3541) O b7 (8224361)
560 565 mz

7.14.1 De Novo View - De novo table
The following list describes the contents in each of the columns of the Denovo table:

e Scan: The scan number and data file it belongs to. The scan number is a unique index for tandem mass
spectra in the data.

e Peptide: The amino acid sequence of the peptide as determined by de novo sequencing. A modified
residue is followed by a pair of parentheses enclosing the mass of that modification.
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e ALC(%): The average local confidence. ALC is calculated as the total of the residue local confidence scores
in the peptide divided by the peptide length. The higher the score the more confident the denovo
candidate.

e  Frame: This column is only displayed for diaPASEF data. A unique identifier is assigned for each frame
obtained from the raw data.

e Length: The number of amino acids in the sequence backbone.

e m/z: The precursor mass-to-charge ratio.

e z:The precursor charge.

e RT: The retention time (elution time) of the spectrum as recorded in the data.

e 1/k0 Range: This shows the ion mobility range associated with precursor. This column is only shown if the
analysis contains diaPASEF data.

e Area: The area under the curve of the peptide feature found at the same m/z and retention time as the
MS/MS scan. This can be used as an indicator of the abundance of the peptide.

e Mass: The monoisotopic mass of the peptide.

e ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.

e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e Mode: The fragmentation mode in which de novo sequencing is performed by the algorithm.

Click on any of the column headers to sort the column.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

In the table, Amino acids in deep novo sequences are color-coded according to their local confidence scores. Red
represents a very high confidence (greater than 90%); purple represents a high confidence (80 to 90%); blue
represents a medium confidence (60 to 80%); and black represents low confidence (less than 60%). Hover the
cursor over the sequence to view local confidence scores of each individual amino acid.

VLGEAMTGLS AGANK 73.8 13 7098687 2 284 T.24e+(
VTLVMEWGLINS DK VLGEAMTGLSAGANK
eovevanee (NN EEENEENEGENNN

59 58 54 71 86 84 90 &0 24 29 46 38 83 &7 98 (%)

7.14.2 De Novo View - De Novo table controls
The menu above the De Novo table provides options to scroll through the table of deep novo peptides, filter for
mass tags, switch between samples, search for specific entries, and export the table.

1-1000 of 6382 s Show Results for Specified Sample  Sample 1 - precursor Id = - Q No resuit | 8 |

7.14.2.1 De Novo table controls - Sample Selection
Result for different samples can be viewed by selecting the sample using the "Show Results for Specified Sample"
drop-down menu.

Show Results for Specified Sample  Sample 1 -

7.14.2.2 De Novo table controls - Pagination
1000 rows are visible at any one time in the De Novo table. Use the top left Pagination options to switch between
result records.
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‘ 10017 - 2000 of 2864 = 4

7.14.2.3 De Novo table controls - Mass Tag Filter

v | e
| Er |3,o

Click on “—  to use the mass tag confidence slider filter which will replace amino acids in the sequence with
their mass tag values if their local confidence does not meet the threshold.

7.14.2.4 De Novo table controls - Search function
Use the search function to search for scan # or precursor ID, m/z, RT, or sequence contains. Search results can be
navigated between using the Up or Down arrows.

seq contains ~ | TIP Q + 114

Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction. For
timsTOF, there is the option to search for Precursor ID instead.

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit.

For example, searching for m/z = 580.8 will find all m/z between [580.7, 580.9]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set.

For example, searching for RT = 64 will find all m/z between [63, 65]

e Seq contains: Search for the sequence in the table. If specifying a sequence without glycans or PTMs, the
results will include that sequence and any sequences with glycans or PTMs with the same backbone. If
specifying a sequence with bracket and some mass value (like in the above image), then only sequence
that have a substring with an exact match will be considered.

Additionally, since the glycan peptide table shows both I/L and they can not be distinguished, then
searching for | in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is
the same as searching for “LVIK”, “IVLK”, and “IVIK”

7.14.2.5 De Novo table controls - Table exporting

%
Click on the lij button to export the contents of the current table. This considers sorting applied to the table and
is consistent with the view. There is the option to export the De Novo table and/or the De novo all candidates table
in CSV format.

Export De novo Table n

De novo CSV

De novo CSV with all Candidates

Save into: | Ch\Users\tyang\PeaksExports\DIA_ldentification_Dema | Browse |

| Export | | Cancel |
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7.14.3 De Novo View - Deep Novo All Candidates

Click on the & button to view the All de novo candidates for that spectrum. By default, the top 5 candidates are
reported. The highest ALC scoring candidate is the one displayed in the De novo table.

All De nove Candidates n
Peptide ALC(%) Length ppm Mode
99.9 9 13 |HCD 2
ETVHO{+0.98)LLC(+57.02}K 99.9 9 13 HCD
Q(+0.98) TVHELLC(+5T.02)K 99.9 9 13 HCD
TEVHELLC({+57.02)K 815 9 13 HCD
TQ(+0.98)VHELLC(+57.02)K 80.5 9 13 HCD 3

7.14.4 PSM selection
Click on the Left and Right arrow buttons to switch between PSMs related to the currently selected feature.

Sean 2936, m/z=65T.8770, z=2, RT=3.64, length=12, Denovo Score=99.9, ppm=-1.2 11 B kE |l @&
All other components in the De novo View interface will update according to the currently selected PSM.
For diaPASEF instruments, Frameis used rather than Scan number.

7.14.4.1 Show spectrum in Data View

Click on = to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected
Scan.

7.14.4.2 Show spectrum in LC/MS View

Click on L to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected
Scan, highlighting the De novo marker and the feature if present.

7.14.4.3 Show Raw Spectrum View

Click on '““' to show the raw spectrum chart of the currently selected Scan.

7.14.5 Annotated Spectrum Chart

Click on button 4L to switch from the Mirror plot view and annotated spectrum chart view.
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Scan 1849, m/z=1060.5038, z=2, RT=2.77, Length=21, Denovo Score=97.8, ppm=-2.6
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

7.14.5.1 Annotated Spectrum Chart - Chart Navigation

Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino

acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling

the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

7.14.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the ™ button to show the spectrum annotation settings.
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CID | ETD | ETheD

-H20 -NH3 2+
2 0O04dao
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c-H D
immeonium D
internal D

precursor & marker
Show Decimal Places: | 2
D mfz on fragmentation
D m/z on unannotated
sequence fragmentation
in place ien info
Intensity: O Low @ Medium O High

|’ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate

the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.

The default is set to two decimal places.
m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

7.14.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on o or &8 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on ﬂ to zoom into the Y axis by a factor of 2.
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The "alignment" check box & 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =morma s ysed to show/hide the error map underneath the chart.

7.14.5.4 Annotated Spectrum Chart - Mirror Plot
Deep Novo results have a Mirror Plot view. Click on the ##* button to switch to the Mirror Plot.
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This view shows the ions from the query spectrum compared to the predicted spectrum.

Hold down CTRL when scrolling the mouse wheel to zoom only on the top half or bottom half of the mirror plot.

7.14.5.5 Annotated Spectrum Chart - Pseudo Scan

Click on the button to show the Pseudo Scan.
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7.14.6 DIA De Novo lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
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can be configured in "Spectrum Annotation Settings" (see 7.14.5.2 Annotated Spectrum Chart - Spectrum

Annotation Settings).
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Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more

easily.

7.14.6.1 lon Match Table - Predicted matching table

While in mirror plot view, the lon Match table updates to display the ion matches between fragment query ions
and predicted ions.

# Label Predicted M/Z Predicted Intensity (%) Query M/Z Query Intensity
| 1 b2 258,15 6.67 25814 4.06E2(5.86%)
2 y2 310,18 43.38 31017 2.02E3(29.15%)
3 b3 34518 5.21 4517 5.24E2(7.56%)
4 y3 409,24 20,13 409.24 1.51E3(21.79%)
5 b4 508.24 793 508.24 3.23E2(4.66%)
6 yd 572.31 3881 572.30 3.5E3(50.51%)
7 b5 595.27 1240 585.27 TATE2(10.35%)
3 ¥ 671.38 14.42 67137 0.8E2(14.14%)
9 bb 694,34 55.14 684,33 2.81E3(40.55%)
10 y6 75841 41.06 75840 2.8BE3(41.56%)
11 b7 857.40 63.27 857.40 4.3TE3(63.06%)

Predicted intensity and Query intensity are reported relative to the highest intensity ion. All columns can be

rearranged and sorted.

7.14.7 DIA De Novo View - LC/MS Snapshot
The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The span of
the orange line in the LC-MS Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button &~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking ' to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

7.14.8 DIA De Novo View - Precursor Profile
The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
the retention time along the x-axis and the intensity along the y-axis. The first two isotopes are also drawn as M+1
and M+2 respectively.
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1.01E9

845ES

e
‘5 E.B3ER
=
o
=
£

2.82EB

-4EQ /¥
5510 5560 5620

O MO M+1 O M+2

219



7.14.9 DIA De Novo View - Fragment lon XIC

Show top Fragment lons 6 -

Fragment lon XIC

S81E7

Intensity

E5.10 55.80 EG.20

RT

O 6 (799.4131) © b5 (596.268) O b6 (708.35205)
O y2 (307.14343) Oy5 (662.3541) © b7 (8224361)

An eXtracted lon Chromatogram (XIC) chart that displays the shape of each identified fragment ion across all scans
for the selected PSM. Select the number of ions to display in the chart using the “Show top Fragment lons”
dropdown.

7.15 DIA De Novo result - Exporting

In Project View, double-click on € EXPort to open the Export node.

b C] De nove Exports

De novo Summary C5V [:] Spectral Library TSV
De novo C5V

De nove C5V with all Candidates

De novo Features CSV

There are several options for exporting the Deep Novo results:

De novo Summary HTML: Exports the Summary page including all figures in HTML format. The content will
the same as shown in PEAKS Studio.

De novo CSV: Exports the De Novo table. This export does not consider any sorting and will export a
separate file for each sample.

De novo CSV with all Candidates: Exports the De novo all candidates. This export does not consider any
sorting and will export a separate file for each sample.

De novo Features CSV: Exports the features list with de novo sequencing results. Each sample will have its
own export file.

Spectral Library TSV: PEAKS DIA De Novo results can be exported as a spectral library that can be used by
the Library Search engine.

For more information on how to configure a PEAKS generated spectral library, refer to Section 2.9
Spectral Library Configuration
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7.16 DIA Label Free Quantification result
The DIA LFQ result is very similar to the following chapter 8. Label Free Quantification (LFQ)

Label free quantification can be used as a quick profiling tool to examine the relative abundance of proteins in
large proteomic datasets. In PEAKS Studio this quantification method is based on the relative abundance of
peptide features detected in multiple samples. PEAKS Studio performs feature detection separately on each

sample, and uses an EM (expectation-maximization) algorithm to detects and deconvolute overlapped features.

Importantly, features of the same peptide from different samples are reliably aligned together (i.e. matched
between runs) using a high performance retention time alignment algorithm to improve overall protein
quantification rates.

Note: For details of the retention alignment algorithm, refer to the paper " A Combinatorial Approach to the
Peptide Feature Matching Problem for Label-Free Quantification", Bioinformatics, 2013, 10.1093 .

To generate a DIA LFQ result, follow the steps in above section 7.1.4 DIA Quantification (DIA LFQ) Analysis
Workflow and Parameter Settings

7.17 Understanding DIA LFQ Results

Once completed, a label free quantification result node will be added to the project tree. Double-click on this

G LFQ

node to open the LFQ result that contains multiple tabs as described below:

Summary: The outline of the PEAKS LFQ search results with statistics. This is the place to examine the overall
performance of the experiment and adjust filters.

Proteins: The quantified proteins with a list of supporting peptide features for each protein.

Peptides: The quantified peptides listed in a table. Extracted ion chromatogram (XIC), sample features and
retention time alignment also displayed for each peptide.
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7.18. DIA LFQ - Summary View
Proteins  (®) Significance > 0.0~ () FOR (adjusted p-value) < %  FoldChangeBetween 1 3 and 64 5  usedpeptidesz 1 =

[ Sample Correlation ] [ Group Correlation ] [ Density-Ratio Plot ] [ Heat Map ]

Summary

1. Notes
2. Result Statistics

Proteins

Figure 1: Protein profile heatmap (Cell colour represents the log2(ratio} to the average abundance across different samples) @

Sample 2
Sample 3

Peptides

7.18.1 Summary View - Protein Filters
Filter settings used in the screenshot above means that no protein filter is applied, thus giving all quantifiable
protein.

Alternately, parameters can be adjusted for additional analysis by updating the protein filters above.

Significance: Only protein groups with a significance above this threshold will be listed in the Protein View. The
significance score is calculated as the -10log10 of the significance testing p-value. PEAKS provides ANOVA
significance testing methods A significance score threshold of 20 is recommended, which equals to a significance
testing p value of 0.01. Either this or “FDR (adjusted p-value)” can be selected to set a significance threshold.

Fold Change: Only proteins at or above this fold change threshold will be listed in the Protein View.

Used Peptides: Only proteins with at least this many number of used peptides will be listed in the Protein View.

Click on to apply these filters changes to the result. This will update charts on the Summary View and will
update the Protein table accordingly.

7.18.2 Summary View - Notes

. M . . . . .
Click on to open the Notes dialog and save information about the result and saved in section 1. Notes on
the Summary page.
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Example 1: Notes

[ CK ][ Cancel ]
Proteins (@) Significance2 00~ () FDR (adjusted p-value) = %  FoldChangeBetween 1 & and 64 5  usedpeptides > 1 = Apply

[ Sample Correlation ] [ Group Correlation J [ Density-Ratio Plot ] [ Heat Map ]

1. Notes

Example 1: Notes
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7.18.3 Summary View - Heat Map

Ecoli10_Offgel_black (*]
Ecoli10_Offgel_green
Ecoli10_Offgel_red
Ecoli30_Offgel_black
Ecali30_Offgel_green
Ecali30_Offgel_red

IogZ(ratio)
4.0

oo

-4.0

— Group 1
Em— Group 2

e e e

The heat map displays the protein groups that passed the filters. The relative protein abundance is represented as
a heat map of the representative proteins of each protein group. These representative proteins are clustered if
they exhibit a similar expression trend across the samples. The hierarchical clustering is generated using a
neighbour-joining algorithm with a Euclidean distance similarity measurement of the log2 ratios of the abundance
of each sample relative to the average abundance. Similarly, the conditions in different samples are clustered if
they exhibit a similar expression trend across the protein groups. An interactive protein profile heat map is opened

Heat Map

Mouse over the dendogram in a section of the heatmap and click on it to open the Variation Trend chart.

E

in a new window when the button is clicked options.
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™Y Variation Trend Chart O X

Variation Trend Chart

1.610
1318
1.019
0719
0418
0110
-0.181
-0.481
-0.78
-1.081
-1.381
-1.681
-1.881
-2.281
-2.581
2381

log2(ratio)

Shia Shia_2 ShA S WT_1 (%) WT_2 WT_3
Samples

O Criginal @ Displayed

The Variation Trend chart displays the expression level of the selected proteins in the samples.
Mouse over points on the variation trend chart to see a tooltip of the protein, sample, and log2ratio.

[OT5643[US20_HUMAM Ecoli30_Offgel_red)=-4.5201

—

Click on the Export Data button to export the variation trend chart data in a text file format. When Displayed is
selected, the log2 ratios will be in the export. When Original is selected, the original ratio values will be in the

export instead.
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7.18.4 Summary View - Density-Ratio Plot
PN Density-Ratio Plot O d

650
600
550
500
450

400

I
I
I
I
I
= I
I
I
I
I

e,

-3.0 -25 -2.0 -15 -10 -05 oo 05 10 15 20

log2 ratio Group 1/ Group 2

O HUMAN © YEAST ©ECOU

To view the group ratio distribution of the quantified proteins, click the Density-Ratio button. By default, all
proteins will be shown. Click Define Species to group the different species together.

PN Define Species O x

[ Select All ] [ Deselect All Name Ratio
HUMAN i BOVIN 1 -

Protein Accession &

P51991|RCA3_ HUMAN |

QONR30[DDX21_HUMAN
QOOB10[CLHT_HUMAN

POG748|NPM_HUMAN
PS0000[TCPO_HUMAN

P11388[TOP2A_HUMAN

P16089|YBOX3_HUMAN

P78527|PRKDC_HUMAN

Q15365(PCEP1_HUMAN

QBPEYZ|TBAZE_HUMAN

QOY3TOINOC2ZL HUMAN

<< J<J<<J<J<)

The proteins can be searched from the list by typing into the search box, marked and then added as a species
group. The expected ratio of the species in the "Ratio" column can be edited to match with the experiment design.
Once all the species are added and organized, click Ok to finish. In the plot window, click Update to apply the
changes.
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7.18.5 Summary View - Sample Correlation plot

. . . . 5 le Correlati
To view the abundance correlation plot for the detected features and proteins, click the button

from the Summary View title bar. A Correlation Plot Options window will pop-up to select which samples to
include.

PN Correlation Plot Options O et

Select from the list to display. Use CTRL or SHIFT keys for multiple selections

Sample 1

Sample 2

Sample 3

[ oc ) [ cmee )

By default, the first 5 samples are selected. At most 5 samples can be used to generate the correlation plot, and at
least 2 samples must be selected.

PN Sample Correlation(Based on log10 abundance) O X

Protein correlation || Peptide correlation

. high

Export image

Sample 2
5
) "
3 low
3 4 s 8 T &8 9
g high 4 high
7
6
Sample 3
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The Protein Correlation and Peptide Correlation plots will be displayed for the samples selected. The Pearson’s
correlation score indicates the reproducibility of the experiment based on a selected pair of samples. To export the
image right click on the plots and click on “Export Image”.

7.18.6 Summary View - Group Correlation plot

. . . . Group Correlati
To view the abundance correlation plot for the detected features and proteins, click the button

from the Summary View title bar. A Correlation Plot Options window will pop-up to select which groups to include.

"N Correlation Plot Options O X

Select from the list to display. Use CTRL or SHIFT keys for multiple selections

Group 1

(o ) [ s

By default, the first 5 groups are selected. At most 5 groups can be used to generate the correlation plot, and at
least 2 groups must be selected.
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PN Group Correlation(Based on log10 abundance) O *

Protein correlation || Peptide correlation

g high
8
g
Group2 5
4
3
|
z low
2 9
g high g high
8 8
g g
Group3 5 5
4 4
3 3
| |
z low 2 low
2 3 4 5 & F 8 9 2 3 4 5 & F 8 9
Group 1 Group 2

The Protein Correlation and Peptide Correlation plots will be displayed for the samples selected. The Pearson’s
correlation score indicates the reproducibility of the experiment based on a selected pair of samples. To export the
image right click on the plots and click on “Export Image”.

7.18.7 Summary View - Volcano plot

Figure 2. volcano plot combines a statistical test with the magnitude of the change enabling quick visual
identification of those data-points that display large-magnitude changes and that are also statistically significant.
The volcano plot in Figure 2(a) plots significance versus fold-change of the quantified proteins.

Horizontal broken grey line: The selected significance threshold
Vertical broken grey lines: The selected fold change thresholds

Plotting points in this way results in two regions of interest in the plot: those points that are found towards the top
of the plot that are far to either the left or the right side. These represent values that display large magnitude fold
changes (hence being left or right of center) as well as high statistical significance (hence being towards the top).
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Figure 2. The volcano plot for proteins. @
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In this figure, the ratio is the group ratio set with respect to the base group. If more than two groups are present,
the max ratio is used instead.

The Protein View contains an interactive volcano plot that can be hidden or displayed. Markers for the proteins
that are above the set significance threshold will be displayed in colour. Scrolling the cursor over a marker will
highlight it and, subsequently, clicking on this marker will highlight the protein in the interface.
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7.18.8 Summary View - RT and m/z Shift Distribution

Figure 3(a) plots the retention time shift distribution to the base sample. Figure 3(b) plots the distribution of the
m/z shift (in ppm) of the data with respect to the base sample. These two figures can be used to refine the
parameter settings for label free quantification.

Figure 3. (a) RT shift distribution; (b) M/Z shift distribution. @
(a) ()
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7.18.9 Summary View - Missing Value percentage chart
Figure 4 shows the percentage of missing values before and after ID transfer for each sample.

Figure 4. Percentage of missing values in each sample with or without ID transfer. @
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7.18.10 Summary View - Filtration parameters and statistics
Tables 1 and 2 list the filtration parameters and filtered results, respectively.

Table 1. Result filtration parameters. Table 2. Statistics of filtered result.
Sigmificance =0 Features 203883
Min Fold Change =1 Features with ID 177325
Max Fold Change =64 Feature vectors with ID 67961
Used peptides =1 Protein groups 5633

7.18.11 Summary View - Search parameters
Table 3 lists the parameters as set in the workflow.

Table 3. Search Parameters
Search Engine Name: PEAKS

Quantification type: Label free quantification
LFQ method: Identification directed quantification
Retention time shift tolerance: Auto detected
Feature intensity = 100.0

Retention time range: [0.0 - Max]

Base sample: Sample 1

Peptide Feature Filter:
Avg area = 200.0
Quality = 20.0
Charge between: [2-5]
Peptide ID count = 0 per group
Detected in at least: 1 samples per group
Protein Filter:
Significance method: ANOVA
Modified Form Exclusion
Remove OQuthier
Use Top 3 peptide

Significance = 0.0
Fold change between: [1.0 - 64.0]
Has at least: 1 used peptide
Normalization method: Use TIC
Samples: 3 samples 1n 3 groups
Group 1:
Sample 1
Group 2:
Sample 2
Group 3:
Sample 3
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7.19 DIA LFQ - Protein View

The Proteins View lists all the quantified proteins present in the sample, characterizes each protein at the amino
acid level, and lists the supporting peptide features of each protein. It has six components:

Protein Table: Lists all the quantified proteins present in the sample.
Protein View Filters: Allows filtering the protein table to select specific proteins.

Protein Volcano Plot: Click on a marker that is above the significance threshold (the horizontal dashed line) set in
the Summary View. Upon selection, the corresponding protein in the Protein Table will be highlighted.

PTM Profiling: Click on i to open PTM profiling.

Coverage: Characterizes the protein sequence at the amino acid level. All the PTMs occurred on the protein
sequence will be displayed together with the MS/MS data supporting the inference.

Peptides: Lists the supporting peptides identified from the selected proteins in the protein table.

7.19.1 Proteins View - Protein Table controls
At the top of the Proteins View, there are the options to filter, show/hide columns, search, and export the protein
table.

| Pratein View Filter B 141 protein groups, total 160 proteins accession contains - Mo result | d} |

7.19.1.1 Protein Table controls - Protein View Filters

Click on the L= Ve fir | tton to open the Protein View Filter.
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N Protein View Filter *

o = I
Show protein in each group (@) Al ) Top
Protein accession/name contains

Protein description contains

PTM contains
Deamidation (NQ)
Oxidation (M)
Carbamidomethylation
MNote: Multiple protein accessions/description can be separated by a semi-colon | Reset |

The following options are available for filtering the protein table:

Show All or Top proteins in each group: Adjust the protein list based on Protein grouping, top is selected by
default. Proteins are grouped based on parsimony.

e  Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(subproteins) will not be displayed.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set
or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Note: In these above two filters, multiple entries can be separated by a semi-colon.

PTM contains: Filter protein results by the presence of selected PTMs. Proteins that are supported by peptides
containing modifications that match the selected PTMs will be included. If multiple PTMs match the modification

name, they will all be included in the table. For SPIDER results, the mutations will also be listed in the PTM contains
filter.

Click on the e button to remove all filters.
Clickon LI to apply the Protein View Filter to the Protein table.

Click on _==_J to discard changes and close the dialog.
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7.19.1.2 Protein Table controls - Protein count

At the top of the protein table shows the count of protein groups and number of proteins in the table based on the
current Protein View Filters.

57 protein groups, total 142 proteins

7.19.1.3 Protein Table controls - Optional columns

Click on the ™ button to see a list of sample-based optional columns.

Select the corresponding sample-based and group-based ratio in the Protein Table view.

v D Sample Ratio
[ ] Ratio SMA_1
(] Ratio SMA_2
(] Ratio SMA_3
(] RatiowT 1
[ ] RatiowT_2
[ ] RatiowT_3

v D Group Ratic
(] Ratio SMA
(] Ratio CTRL

The exports will always include the contents of these optional columns even if they are hidden.

7.19.1.4 Protein Table controls - Protein Table Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.

description contains  ~ | Bos taurus E t + 220

accession contains

Description

description contains 112 GN=0ORM1 PE=2 SV=1

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

7.19.1.5 Protein Table controls - Protein Table Export

Click on the @ button to export the contents of the current table. This considers the Protein View Filters, the
sorting applied to the table and is consistent with the view. There is the option to export the Protein table and/or
the Supporting peptide table in CSV format.
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Export Protein Table n

Protein CSV
Support Peptide CSV

Saveinto: | C\Users\tyang'\PeaksExports\Multienzyme_2022-10-2 | Browse |

| Export | | Cancel |

7.19.2 Proteins View - Protein Table
Each row in the table represents a group of proteins that are supported by a common set of peptides. To expand
the group, click the right arrow button at the left.

Accession Cluster Top | Significance Coverage(%) #Peptides  #Unique = PTM  SampleProfile  Group Profile  Avg.Mass Description
1 P27661[H2AX_MOUSE 575 true 60.14 4 1 I B 5o Histone H2AX OS=Mus musculus OX=10090 GN=H2ax PE=1 5V=2 '
2 POIB37|IGKC_MOUSE 871 true 5397 1 1 c I B 3¢ Immunoglobulin ksppa constant 0S=Mus musculus OX=10090 GN=
3 QSU405TMPSD_MOUSE 905  true 5252 1 1 I B 5c5  Trensmembrane protease serine 13 05=Mus musculus OX=100%0 G..
4 PE2315/SMD1_MOUSE 5 tue 5080 E] E] I B o222 Smal nuclesr ribonucleoprotein Sm D1 0S=Mus musculus OX=1009..
» 5 QCGPSHZAIFMOUSE 36 tue 49.48 7 2 I B 6> Histone H2A type 1-F OS=Mus musculus OX=10090 GM=Hist1h2af P...
6  PS6135|ATPK_MOUSE 699 true 4923 2 2 I B 3o ATP synthese subunitf, mitochondrial O5=Mus musculus OX=10090 ..
7 P10922/H10_MOUSE 436 true 4845 4 4 I B 0:61  Histone H1.0 OS=hus musculus GX=10080 GN=H1-0 PE=2 SV=4
8  070571PDK4_ MOUSE 688 true 4162 2 2 I B o5 Pyt dehydrogenase (scety -transferring)] kinase isozyme 4, mit.
9 QO1VRS|DDX1_MOUSE AT1 e 4655 2 : @ I B o500 ATP-dependent RNA helicase DDX1 OS=Mus musculus OX=10090 G..
10 Q3UVI7|K220_MOUSE 434 tue 4619 3 2 I B o5 (eotin el ortoskeletal 2 oral OS=Mus musculus OX=10090 GN=
11 P14069/S10A5_MOUSE ST true 4491 2 2 I B 0057 Pootein S100-A6 O3=Mus musculus OX=10090 GN=5100a6 PE=15V...
» 12 PO4104/K2CT_MOUSE 460 true 4476 4 3 I B oo <cootin type | ptoskeletal 1 05=Mus musculus OX=10090 GN=Kit1
13 QOD2G2/0DO2_MOUSE 26 tue 4369 9 s o I . o o i due su mponent of 2-0x0g...
a2 Veosomumpors semicr e - A N WS ooco.  ~io o~ neo.i Ay tAenn o Alonr o o

The columns in the Protein Table are:

e Accession: The accession number of the protein as seen in the FASTA database.

e Cluster: A unique identifier that classifies which protein group the protein belongs to.

e Top: Indicates whether this protein is a top protein.

e Significance: The protein significance.

e Coverage (%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Light blue blocks indicate the parts of the sequence covered by
low-confidence peptides. Dark blue blocks indicate the parts covered by high-confidence peptides. This is
the total coverage including results from all samples.

o #Peptides: The number of high-confidence supporting peptides.

e  #Unique: The number of high-confidence supporting peptides that are mapped to only one protein group.
Unique peptides with same sequence but different modifications are only counted once in this number.

e PTM: The identified modifications displayed with color-coded icons.

e Sample Profile: The protein abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the sample channels, abundances, and ratios with respect to the base sample.

e  Group Profile: The protein abundance among the groups is depicted as a heat map. The Group Profile is
determined by calculated the total abundance (area) of supporting peptides within a group. Hold the
cursor on a profile to view the group channels, abundances, and ratios compared to the group that
contains the base sample.

e Avg. Mass: The protein mass calculated using the average mass.

e Description: The protein's header information as seen in the FASTA database.

Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.
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7.19.3 Proteins View - Coverage Pane

The Protein Coverage view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

»3p|P37802-2|TAGL2_ HUMAN Isoform 2 of Transgelin-2 OS=Homa sapiens GN=TAGLNZ2 HIC S

(O outine  (8) coverage

80 5 Ansperiine [ 1088050
1 MSAFSLALAL VSSPQPPPPI GMANRGPAYG LSREVQQKIE KQYDADLEQI LIQWITTQCR KDVGRPQPGR ENFQNWLKDG

Sequence Display Option  Fasta -
[E—

- show confident modification site
8

B 127 13

: = 8 - M PTM
'.I.'VLEELI!}AI. YPEGQAPVKK IQASTMAFKQ MEQISQFLQA AERYGII;I!I.".I.‘D IFQTVDLWEG KNMACVQRTL MNLGGLAVAR Dl <092  Deamidation (NQ)

€ @ 5702 Carbamidomethylati..

oy 12 183
d d d

16, DDGLFSGDPN WEFPKKSKENP RNFSDNQLQE GKNVIGLQMG TNRGASQAGM TGYGMPRQIL
d d &

—
—
I—

7.19.3.1 Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.

>5p|P61982/1433G_MOUSE 14-3-3 protein gamma 0S=Mus musculus OX=10090 GN=Ywhag PE=1SV=2 bR 11N R §

1 MVDREQLVQE ARLAEQAERY DDMAAAMENV TELNEPLSNE ERNLLSVAYK NVVGARRSSW RVISSIEQKT SADGNEEKIE
— —

§7

MVRAYREKIE KELEAVCQDV LSLLDNYLIK EESETQYESK VEFYLEMKGDY YRYLAEVATG EKRATVVESS EKAYSEAHEI

z3
o

_-. SKEHMQPTHP IRLGLALNYS VEFYYEIQNAP EQACHLAKTA FDDAIAELDT LNEDSYKDST LIMQLLRDNL TLWTSDQQEDD
& d

DGGEGNN

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications identified in supporting peptides are displayed as icons above the protein
sequence. Modifications are represented by colored icons with the first letter of its modification name. If a residue
is modified by more than one modification in the same supporting peptide, "*" is used instead of a letter. The
header information of the protein is shown on the top of the protein sequence.

The supporting peptides and matched de novo tags can be shown as colored bars under the protein sequence.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide.
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Position: 79~99
Significance: 0.00
Avg. ppm: 0.9
Avg. Area:  3.12E6
Max Ratio:  1.04

Group | Area Ratio
Group 1] 3.09E6 [ 1.00
Group 2| 3.07E6 [ 0.99
‘:lc' Group 3| 3.21E6 | 104

#Vector: 3.0
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Group Profile:
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Left clicking on a bar shows the details from which the supporting peptide is identified.

FEATURE VECTOR Seq: LIAPVAEEEATVPN{+0.98)NK, Avg. m/z: 848.4437,2: 2, Avg. RT: 67.64, Avg. Area: 5.68E5, Quality: 95.83, -10LgP: 50.10 -
Feature Details
Sample = Area  Ratio O Rawxic  (®) Aligned XIC
Sampl 1 S561E5 1 Sample 1 Precursor Profile Sample 2 Precursor Profile Sample 3 Precursor Profile
Sample 2 571ES 102 1.06E7 0.37E6 9.45E5
Sampk3 57165 102 g /-_/'\ £ /"\ g /\._\
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RT RT RT

Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left

clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to the supporting peptides table.

7.19.3.2 Coverage Control Panel
This panel controls what to display in the protein sequence coverage view.
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O outline @ coverage

a0 : Abs perline 10AA gap
Sequence Display Opticn Fasta -
show confident modification site

@ minimal ion intensity | 3 %

O minimal Ascore 20 -

AM PTM #
€ 5702 Carbamidomethylat. 37
0 1599 Onidation (M) 19

D -008 Deamidation (NQ) 3

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

Outline mode: In outline mode, the protein sequence is displayed without supporting peptides and matched de
novo tags. However, the sequence coverage at a specific position can be examined by left-clicking a residue.

MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT Djs&kﬂ.DSGKE LEKIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

L6l AGGSFTVRAD HGEPIGRGTK VILHLKEDQT EYLEERRVEKE VVEKHSQFIG YPITLYLEKE REKEISDDEA EEEKGEKEEE
Coverage mode: In coverage mode, all the supporting peptides and matched de novo tags are shown.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNEEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEIDIIENPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

100 5 Assperiine [ 1088 gap

Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the
project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.

4 |,|,|_|,l ‘HJTH" a4, O outline @ coverage

80 T Afsperline [ 102203
(SA RAIQAAFFYL EPRHAEDKLI pertine. (@ 1084 g2

Sequence Display Option  Trypsin -

show confident modif| Fasta

@ minimal ion intensity Glu C (bicarbonate)

O minimal Ascore 20 LysC

KN VGVSFYADKP EVTQEQKKEF
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Modification minimal ion intensity / Ascore: A modification or mutation is considered confident if there are
fragment ions supporting the modified residue with the minimal peak intensity above the specified threshold. Only
confident modifications and mutations are displayed as icons above the protein sequence.

show confident modification site

@ minimal ion intensity | 3 *

-

O minimal Ascore 20 -

Modification table: The modification table shows the modifications identified in supporting peptides on the
protein. For each modification, the number of supporting PSMs with this particular modification is shown. The
checkbox on the left controls whether to indicate the modification in the protein coverage.

AM PTM #
+57.02 Carbamidomethylat.. 63
+0.98 Deamidation (NQ) 7
+15.99 Cradation (M)
-2.02  2-amino-3-oxo-but.

+27.99 Farmylation

+21.98 Sodium adduct

(<N <N<N<N<N<N<NJ<|

— P2 M W woun

c
D
(o]
a
F
B 4201  Acetylation (Protein..
s
A

-0.98 Amidation

7.19.3.3 Proteins View - Protein Tools
The Proteins View toolbar is at the upper-right corner of the protein sequence coverage tab and contains helpful
protein tools.

3] %
C¥]

Full screen: “* When selected, the protein coverage window expands in full screen mode. Click to return from full
screen mode.

Tool box: ™ The tool box contains the following tools:

e Copy protein sequence. This copies the protein sequence of the current selected protein into the system
clipboard.

e Save protein coverage as image. Different scale options are provided to increase the image size.

e Coverage statistics. This provides useful statistics based on the current selected protein.

7.19.3.4 Proteins View - Supporting Peptides
The supporting peptides assigned to the protein are shown in a separate tab beside the Protein Coverage view.
The sequence can be clicked and a pop-up window will show up to display the feature details.
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Coverage Peptides

Peptide Used; Quality Significance | Avg.ppm  Avg.Area  SampleProfile  GroupProfile  Group1Area Group2 Area Group3Area MaxRatio RTmean #Vector Start End FTM
GLTSVINGK b 91.72 0.00 06 7 [ 2.67E7 2.59E7 2.86E7 110 4230 1 300 208
IVWVTAGVR 4 9592 0.00 07 seres [N 481E6 473E6 50786 107 4725 1 2 100
SVADLIESMLK K 9337 0.00 07 we [ 147ET 141E7 15467 109 13101 1 256 266

ADELALVDVLEDK 98.74 0.00 07 1iees (NN 11965 1.16E3 11765 103 10955 1 4 58
ADLIESMLK 9432 0.00 06 126 [N 1.54E6 1.57E6 1526 103 9044 1 258 266
AIGLSVADLIESM(+15.99)LK 3208 0.00 06 soies [N 5.59E5 54365 401E5 139 126.68 2 252 266 [0
AIGLSVADLIESMLK 97.87 0.00 06 1izes (NN 11266 93185 14966 160 13696 2 252 266
ALVDVLEDK 9727 0.00 0s s4es (N 341E6 345E6 35366 104 68.26 1 0 se
APVAEEEATVPNNK 9297 0.00 10 »us [ 7.38E5 7.85E5 675E5 116 3619 1 0 23
DELALVDVLEDK 101.65 0.00 11 = [ 1.01E5 9.97E4 1E5 101 11972 1 47 S8
DLIESMLK 10052 0.00 07 26605 (NN 2.59E5 2,645 27565 106 9531 1 259 266
ELALVDVLEDK 9830 0.00 06 17i:s [ 1.74E6 172E6 1.69E6 102 10949 1 FE
ELNPEMGTDNDSENWK 100.71 0.00 0s rosis [ 7.94E4 7.79E4 8.12E4 104 6414 1 214 229

FIPQIVK 106.07 0.00 06 220 [N R 2.42E5 2.42E5 24685 102 9164 1 12 17
GEMMDLO(~0.98)HGSLFLATPK 90.71 0.00 06 1365 NN 1.37E5 1485 13765 103 9114 2 6 77 I
GEMMDLOHGSLFLOTPK 98.56 0.00 1.1 1055 [N 1.03E5 1.07E5 107E5 104 9117 2 6 77
GLSVADLIESM(+15.99)LK 103.34 0.00 03 seres [ 5.58E4 STIE4 33284 172 12224 1 254 266 [0
GLSVADLIESMLK 92.16 0.00 0s 7zei5 (NN 7.59E5 7.34E5 87ES 119 135.66 1 254 266
GMYGIENEVF 10134 0.00 06 s7ees (NN 6.58E4 6.87E4 6.954 105 107,68 1 280 289
GMYGIENEVFL 9762 0.00 04 seies [ 1.09E5 846E4 101E5 129 12477 1 280 290

table contains the following information of the quantifiable support peptides for the selected protein:

e Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-
unique peptides and those not passing the filter will be excluded automatically.

e Used: Shows whether this peptide is used to calculate the protein abundance. The top three peptides
with highest abundance are used to calculate the protein abundance.

e Quality: The feature vector quality score.

e Significance: The -10lg of a p-value represents the likelihood that the observed change between
conditions is caused by random chance. The peptides are first separated into groups based on similar
quality score. Significance is then calculated for each quality score group, or bin, using a two-tail T-test
that assumes log normal distribution but does not assume equal variance. The -10log p-value is then
calculated from this result and then displayed in the significance column.

e Avg. ppm: A peptide can have one or more feature vectors. Each feature vector has its own ppm
calculated from the mass error of each feature. The average mass error of a peptide is the average of
mass errors of all the feature vectors. This column displays the average mass error in ppm.

e Avg. Area: Each feature in the feature vector has its own area under the XIC curve. The average area of a
feature vector is the average area of all the features associated with the peptide.

e Sample Profile: The peptide abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the samples, the peptide areas in samples, and the corresponding ratios with respect to
the base sample.

e Group Profile: The peptide abundance among the groups is depicted as a heat map. Hold the cursor on a
profile to view the groups, the peptide areas in groups, and the corresponding ratios with respect to the
group which contains the base sample.

e  Group Area: This column shows the peptide area for a group. It is calculated by summing up the areas of
feature vectors within a group

e Max Ratio: This shows the maximum of the fold change values compared to the reference sample.

e RT Mean: Each feature in the feature vector has its own retention time center. This column displays the
average retention time center of the feature vector.

e  #Vector: This shows the number of quantifiable feature vectors of a peptide.

e  Start: This shows the protein position of the first residue of the peptide.

e End: This shows the protein position of the last residue (inclusive) of the peptide.

e PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.
Scroll over each icon to see the modification name and mass.

241



Feature Detail: Double click on a supporting peptide to go to the peptide page where the eXtracted lon
Chromatogram (XIC) curves are displayed (as seen below).

7.20 DIA LFQ result - Peptides View

Quantified proteins are displayed in the Peptide View along with their detailed information.

Proteins Summary

Peptides

1
2
3
4
5
6

1- 1000 of 60169 -

Peptide
QEDMPFTC(+5T02)EGITPDIINPH
Cl=57.02)LEIYDMIGQAISSSR

ESSNNEQDNSLLEQYLTSVQQLEDA...

LISLIEK
TLPPLPVPGTNSTEQASVPR
TDSYSAGQSVEILDGVELGEPAHK

» Peptide View Filter B

Avg. Area
8.57E4
8.65E4
3.22E64
1.29E5
9.19E4
7.68E4

Sample = Area  Ratio
Semple 1 B28E4 1
Sample2 BOTE4 097
Sample3 042E4 114

FEATURE VECTOR Avg. m/z: 1164.0378, = 2, Avg. RT: 122,60, Avg. Area: 8.57E4, Quality: 110.07, -10LgP: 4610 ~

Feature Details

seq contains

Quality  Significance Avg.ppm  SampleProfile | GroupProfile  Group1Area Group2Area Group3Area MaxRatio RTmean  #Vector Accession
11007 0.00 os [N TN 8.2884 8.01E4 9.42E4 118 122.60 1 COIMBICAIAME_HUMAN:CI2YS]..
109,68 000 os N N 9.37E4 9.06E4 7.52E4 125 12643 1 QST4S7|UBRA_HUMAN.QSTAST-4]...
109,16 000 oz N 34 3.04E4 3.63E4 121 128.87 1 E9PG22[EIPGZZ_HUMAN:QBIW3S-..
10894 000 oz NN 13785 1.1365 1.36E5 122 68.01 1 ADADAOMRPEJADAOAOMRPE_HUM..
108.58 0.00 o [N 9.14E4 87TE4 9.65E4 1.10 87.80 1 ADAOBTX1USJAOADBTX1US_HUMA..
10835 0.00 12 [ 6.8484 T4IE4 8.79E4 129 9283 1 B1AKPE[B1AKPE_HUMAN:PA2345]..
oo oo I | S o Er . .
=5
(O RawXIC  (®) Aligned XIC
Sample 1 Precursor Profile Sample 2 Precursor Profile Sample 3 Precursor Profile
+8¢6 2a3e6 23586
1.56E6 2.03E6 1.96E6
= = z
S 10486 S 1386 g 1316
£ £ £
S S o
= = =
5.22E5 G.76ES \ G.53E5
a0 00 260
3 1m0 s 12e0 2w 12280 12230 12250 2270 12280 230 iz 12250 12280
RT RT RT
OMO O M+l OM:2 OMO OM+1 0 M2 OMO O M+10 M2
Sample 1 Fragment lon XIC Sample 2 Fragment lon XIC Sample 3 Fragment lon XIC
295E5 262E5 2148
2ases 21885 2825
& & 2
€ 16465 € 14565 £ 1 75es
E E E
g g g
> > =
ssee 72888 5736
~ \
i
a0 a0 o
12230 12240 1z22.50 12260 12270 12280 12230 12250 12270 12280 12230 12240 12250 12260
AT AT AT
0y3 Oy4 Oyl Oy3 Oy4 Oyls 0y3 Oy 0yl6

7.20.1 Peptides View - Peptide Table

The peptides are grouped together based on quantifiable feature vectors with the same sequence. When there are
more than 1000 peptides, the table is split into multiple pages.

1- 1000 of 60169 -

Peptide
QEDMPFTC(+57.02)EGITPDIINPH
C(+57.02)LENDMIGQAISSSR
ESSNNEQDNSLLEQVLTSVQQLEDA..
UISLIEK
TLPPLPVPGTNSTEQASVPR
TDSYSAGQSVEILDGVELGEPAHK

85784
8.65E4
32284
12985
91984
7.68E4

» Peptide View Filter )

Avg. Area

Quality | Significance Avg.ppm  SampleProfile  Group Profile
foass 000 os N I
109.16 0.00 oz [N
ges 000 o: N EEEN
108.58 0.00 os [N N
0835 000 2 [
Prrers P o L_____ W |

Group 1 Area

8.28E4
9.37E4
384
13765
9.14E4
6.84E4

seq contains

Group 2 Area  Group 3 Area  Max Ratio
201E4 9.42E4 118
9.06E4 75264 125
20464 36364 121
11365 1.36E5 122
27764 9.65E4 1.10
TA1E4 8.79E4 1.29

RT mean
122.60
12643
129.87
68.01
87.30
92.83

#Vector

1
1
1
]
1
]

Accession

PTM

12270

12270

PTM

COJMGICaIME_HUMAN:CO12YS]... (@
QST457|UBR4_HUMAN:QST4ST-4)... [ @

E9PG22|E9PG22_HUMAN:QBIW35-...
ADAOAOMRPEIACADAOMRPE_HUM...
ADAOBTXTUE|AOADSTX1U6_HUMA..
B1AKP2|B1AKPS_HUMAN:P42345]...

The view is similar to the support peptide table described in the previous section Section 7.19.3.4 Proteins View -
Supporting Peptides. The Peptide table entries may be filtered by using the Peptide View Filters on top of the

peptide table. To reiterate, the columns are:
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e Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-
unique peptides and those not passing the filter will be excluded automatically.

e Avg. Area: Each feature in the feature vector has its own area under the XIC curve. The average area of a
feature vector is the average area of all the features associated with the peptide.

e Quality: The feature vector quality score.

e Significance: The -10Ig of a p-value represents the likelihood that the observed change between
conditions is caused by random chance. The peptides are first separated into groups based on similar
quality score. Significance is then calculated for each quality score group, or bin, using a two-tail T-test
that assumes log normal distribution but does not assume equal variance. The -10log p-value is then
calculated from this result and then displayed in the significance column.

e Avg. ppm: A peptide can have one or more feature vectors. Each feature vector has its own ppm
calculated from the mass error of each feature. The average mass error of a peptide is the average of
mass errors of all the feature vectors. This column displays the average mass error in ppm.

e Sample Profile: The peptide abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the samples, the peptide areas in samples, and the corresponding ratios with respect to
the base sample.

e Group Profile: The peptide abundance among the groups is depicted as a heat map. Hold the cursor on a
profile to view the groups, the peptide areas in groups, and the corresponding ratios with respect to the
group which contains the base sample.

e  Group Area: This column shows the peptide area for a group. It is calculated by summing up the areas of
feature vectors within a group

e Max Ratio: This shows the maximum of the fold change values compared to the reference sample.

e RT Mean: Each feature in the feature vector has its own retention time center. This column displays the
average retention time center of the feature vector.

e  H#Vector: This shows the number of quantifiable feature vectors of a peptide.

e Accession: The proteins that the peptide was found in.

e PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.
Scroll over each icon to see the modification name and mass.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

7.20.2 Peptide Table controls
The menu above the peptide table provides options to scroll through the table of peptides, filter the table, show
optional columns and search for specific entries.

1- 1000 of 1595 - v | PeptideViewFiter | B scan = - [a] No result ‘da|

7.20.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

‘ 1007 - 1595 of 1595 -
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In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

7.20.2.2 Peptide Table controls - View Filter

|' Peptide View Filter |

Click on the * ’ button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:

N Peptide View Filter ®

Peptide sequence contains
Significance »= 0 i
Fold Change »>= 1 i
PTM containsi@

Deamidation (NQ)

Oxidation (M)

Carbamidomethylation

Note: Multiple sequence can be separated by a semi-colon | Reset |

o Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e Significance >=: Only peptides that pass this Significance threshold will remain in the table.
e Fold Change >=: Peptides with Max Ratio below this threshold will be removed from the table.

e PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptides table.

Click on Cancel to discard the changes in the View Filter.
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7.20.2.3 Peptide Table controls - Optional Columns

el

Click on the button to open the optional columns dropdown. The sample ratios and group ratios can be
displayed in the peptide table for easy view and sorting. For projects with many samples, it might be useful to hide
these optional columns and reduce the width of the peptide table.

Show/Hide Columns

v [:] Sample Ratio

| [ RatioSMA 1
[ ] Ratio SMa_2
[ ] Ratio SMA_3
[ ] Ratio WT_1
(] RatiowT_2
[ ] RatiowT_3

| hd Group Ratio

(] Ratio SMA

(] Ratio CTRL

7.20.2.4 Peptide Table controls - Search function

On the top right of menu, there is a search function with 2 options. Search results can be navigated between using
the Up or Down arrows.

myfz = - 560.2 ] 11
Options for searching include:

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

7.20.3 Feature vector selection

Click on the Feature Vector dropdown to open a dropdown to display the feature vectors that correspond to the
selected peptide. The peptide -10IgP score is the highest among the -10IgP scores of its feature vectors. The
peptide quality score corresponds to the average of the quality scores of all feature vectors.
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FEATURE VECTOR Awvg. m/z: 367.0551, 2 4, Avg. RT: 89,36, Avg, Area: 5.8E5, Quality: 97.85, -10LgP: 45,99 -

FEATURE VECTOR Awg. m/z: 567.0551, = 4, Avg. RT: 89.56, Avg. Area: 5.8E5, Quality: 97.85, -10LgP: 45,99

FEATURE VECTOR Awg. m/z: 755.7377, z 3, Avg. RT: 69.56, Avg. Area: 2.6E5, Quality: 97.85, -10LgP: 46,52
FEATURE VECTOR Awg. myz: 11331029, = 2, Avg. RT: 60.58, Avg. Area: 6.04E4, Quality: 94.67, -10LgP: 36.29
FEATURE WVECTOR Awvg. m/z: 453.8455, = 5, Avg. RT: 89.56, Avg. Area: 43184, Quality: 98,72, -10LgP: 46.36

7.20.4 Protein jump button

Click on * to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
protein summary filter or summary page protein filter, then the option to jump will be grayed out.

7.20.5 Feature Details

The Feature Details contains the eXtracted lon Chromatogram (XIC) chart. The eXtracted lon Chromatogram (XIC)
chart displays the shape of the selected peptide feature vector over the retention time range associated with the
identification. The table on the left displays both the area and the ratio of the features in the highest average
abundance feature vector. This table also works as a control to select the features that will be used to draw the XIC
plot. By default, the first sample in each group is selected.

FEATURE VECTOR Avg. m/z: 567.0551, z: 4, Avg. RT: 69.56, Avg. Area: 5.8E5, Quality: 97.85, -10LgP: 49,99 - %
Feature Details
Sample || Area | Ratio (O RawXiC (@) Aligned XIC
Sample 1 58265 1 Sample 1 Precursor Profile Sample 2 Precursor Profile Sample 3 Precursor Profile
Sample2 559E5 096 176E7 1.96E7
Sample3 59765 1.03 1a7E7 16567 1637
z f 3 7 3
£ oses IRRE= £ 1007
o o o
= = =
E 5 5ok S sk
0o e 4150
5040 950 9.60 6270 69.80 60.90 8030 940 9.50 69.60 6970 60.80 5040 950 69.60 970 6220 69.90
RT RT RT
OMO O M=10Ms2 OMO O M=10Ms2 OMO OM=10M-2
Sample 1 Fragment lon XIC Sample 2 Fragment lon XIC Sample 3 Fragment lon XIC
14286 1.28E6 1.3%E6
1.12E6 1.06E6 1.16E6
£ £ £
§ 7a%ES G 7.00E € 77285
£ £ £
= = =
> > >
30485 3.55E5 3.30E5
oo oo oo
6830 6840 6950 6960 6970 63.80 6030 6240 6950 69D 670 6980 6330 6940 6950 680 6970 6950
RT RT RT
Oy5 0y4 Oyd Oy5 0y4 Oyd Oy50y40y8

Right click on the chart area to export the XIC charts.

7.21 DIA LFQ Exporting

In Project View, double-click on < EP0rt to open the Export node.
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b d [:] Label Free Quantification Exports

(] LFQ result exportin €3V ] Export in HTML

Protein C5V B Summary view

Peptide CSV Report Proteins in HTML with:
Support Peptide CSV
Feature Vector CSV

Protein coverage
Supporting peptides
Best unique PSM

(] Export peptide list in HTML

7.21.1 LFQ result - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Label Free Quantification results in CSV format:

e Proteins CSV: The list of protein quantifications, filtered by the protein filters in the Summary view and
will be saved to proteins.csv.

e Peptide CSV: A complete list of all quantified peptides that pass the peptide feature filters set on the
"Summary" page and their associated details.

e Support peptides CSV: These are the supporting peptides of the quantified proteins and their associated
details.

e Feature Vector CSV: All predicted peptide features and their associated quantification information. Both
identified and unidentified peptide features are included. To include unidentified peptide features, set the
Peptide Id Count equal to 0 in the Peptide feature filter.

7.21.2 LFQ result - Exporting - HTML format

Export in HTML: This will generate single or multiple HTML reports in the specified location.
The following exporting options are available:

e  Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

e  Protein coverage: The coverage pane will be saved for each protein.

e Supporting peptides: A list of supporting peptides will be saved for each protein.

e  Best unique PSM: The best unique PSM will be saved for each protein.

e Export peptide list in html: creates a separate HTML-containing peptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.

7.22 DIA Quality Control (QC)

The QC function was added in PEAKS Studio 11 update. In the DIA Identification and Quantification workflow, it
can be included as an optional step to produce an automated QC result node for sophisticated QC analysis on the
data level and protein/peptide identification and quantification. The function is used in both DDA and DIA data.
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. id QC | .
Double-click on Ed in the analysis to open the QC result node.

Summary Filter

=

]

E

£ QC Summary
Table 1. Statistics of filtered results. Figure 1. Failed Attributes Chart.
Selected Samples Count 3
Passed Samples Count 2 s N

8 Ratio of Passed Samples 40% 3

2 Failed Samples Count 3 25

Q Ratio of Failed Samples 60% 2
Total Failed Attributes 3 ‘

# Failed Samples

&

& 2

Identification QC
o

& & -:F’&
é\“h N o
& ¢

o R A
=]
5 Failed Attributes
£
=
5
3 Table 2. Statistics of LFQ Result
w # # 4 - u i [F Quantified | ;
8 Sample Name [ MS1 [# MS2 |# PSM |[dentified |Quantified |# Peptides "‘g:‘”?;’iea ”G]iz:e': Protein a'plzsﬁés R]:zlljte
o Features | Features P P Groups | P
= Control Sample | 4848 [16605 [43989 [ 31758 | 22988 | 14305 10013 2315 1945 308 |[53.76%
) N
e A‘“zgajnzfé““d 4889 16456 (42231 | 28927 | 20351 | 14955 9750 2687 1945 283 [5261%
7}

Ecoli30_Offgel_black | 4738 16750 [20480 | 23870 | 21640 8330 9052 1480 1847 354 [34.88%

[Ecoli30_Offgel_green | 4892 [16982 [29400 [ 21784 | 16431 | 12363 8223 2694 1844 238 |34.84%

Ecoli30_Offeel_red | 4884 [16789 29939 [ 21112 | 20661 | 10970 9682 2177 1939 273 34.84%
Figure 2. Error Distribution. (a) MS1 Mass Error Distribution. (b) MS2 Mass Error Distribution.
(a) ()
20 06
05
§ s 04 I l

7.22.1 DIA Quality Control (QC) - Summary

The QC Summary page gives an overview of the passed and failed samples with the selected attributes.

Click on to open the QC summary filter which provides to option to choose samples and attributes to
check whether they pass the acceptance tolerance with respect to the Control sample.
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N Summary Filter

Control Sample: Sample 1

Select Samples:

I Clear

All Samples
Sample 2
Sample 3
Sample 4
Sample 5
Sample 6
Sample 7

Select QC Attributes:
(] Al Attributes
Quantification Attributes
Quantified Peptides
C] Quantified Protein Groups
C] Quantified Precursors
C] Missing Value (3)
C] Precursor Correlation
Identification Attributes
[J=psm
(] #Ms2 Scans
# |dentified Precursors
# Peptides
C] # Sequences
C] # Protein Groups

C] # Top Proteins
1 # all Proteins

Cancel

To adjust the control sample or acceptance tolerance, another analysis will need to be run. Simply click on Modify
Analysis and adjust those two settings in the QC step, leaving other parameters the same.

Table 1. Statistics of filtered results.
Selected Samples Count 6
Passed Samples Count 2

Ratio of Passed Samples 33.33%
Failed Samples Count 4

Ratio of Failed Samples  66.67%
Total Failed Attributes 2

Figure 1. Failed Attributes Chart.

45

# Failed Samples

4
15
2
25
2
15
4
05
s}

4 4
Q,Q(_' e?b
&
Py

0
Failed Attributes

Table 1 provides a quick glance on the number of passed and failed samples from the selected samples.

Figure 1 shows a histogram of the failed attributes and the number of samples with that failed attribute.
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Table 2. Statistics of LFQ Result

) . . " . M . # Quantified
# #
Sample sMe1 |eMs2 |2pem | Identified |# Quantified 4 Deptides # Qua.t_ltlﬂed # Protein Protein ID Rate
Name Precursors Precursors Peptides Groups
Groups
Control | 5678 145017 | 80317 | 94075 28051 74758 27302 8408 4121 [17841%
Sample
Average of

Passed 5627 | 45016 | 80227 92469 28032 74376 27285 8491 4125 178.22%
Samples
Sample 4 5628 | 45016 | 79007 89830 28004 73264 27259 8288 4121 175.51%
Sample 5 5628 | 45016 | 75873 87116 27917 70454 27180 8013 4113 168.55%
Sample 6 5627 | 45016 | 73942 £84902 27857 68764 27126 7871 4126 164.26%
Sample 7 5626 | 45000 | 81239 93302 27815 75476 27076 8076 4115 180.53%

Table 2 provides more details on which particular samples have failed attributes, and the average values for those

passed samples. Samples with failed attributes will be listed as separate rows below the Average of Passed

Samples. The columns in this table were selected as attributes of interest, so they will not align with all attributes
that were selected in the Summary filter.

Figure 2. Error Distribution. (a) MS1 Mass Error Distribution. (b) MS2 Mass Error Distribution.
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Figure 2 shows how the MS and MS/MS distribution compares to the control sample.

Table 3. QC Parameters.
Control Sample: Sample 1
Acceptance Tolerance: 10.0%
Total Sample Count: 7
QC Attributes:
# Identified Precursors

# Peptides

Quantified Peptides

Failed Samples

Table 3 simply shows the QC parameters that were set in this analysis. The Standard Peptides list here can be
highlighted and copied, allowing for easy re-use of the standard peptides in another analysis.
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7.22.2 DIA Quality Control (QC) - Data QC

Sample Name  All Attributes  #MS1  #MS2  # Detected Precursor  Full Width (min)
= Sample 1 Pass 5628 45017 354519 0.09
E Sample 2 Pass 5627 45016 344978 0.09
E
(ﬁ Sample 3 Pass 5627 45016 346402 0.09
Sample 4 Fai 5628 45016 317503 0.09
Sample 5 Fai 5628 45016 314284 0.09
Sample 6 Fai 5627 45016 304839 0.09
1) Sample 7 Fai 5626 45000 299138 0.09
g Average Sample Fai 5627 45013 323951 0.09
®
(=]
Q
[e]
Q
[e]
C

Sample TIC

FWHM (sec)

BPC
5.47e4
3.14E4
3.15E4
A477E4

Sample 1

TIC Correlation # Detected Precursor By Sample

1.0000 500000

Min and Max Acceptance tolerance
0.9743

0.9749 200000 ___

0.9739

09538 300000 |
09509

0.9262 200000

# Detected Precursor

0.9649

100000

& & & & ®

& & & & & 8 &

e & & E & E &
Samples

Sample TIC

50 &0 70 20

Retention Time {mins)

Sample 2

The Data QC pertains to quality control measures related to the data itself. The following columns are in the table:

Sample Name: Name of each sample.

e All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Data QC), it will be marked as Fail.

e  #MS1: The number of MS scans in the last fraction in each sample.

e  #MS2: The number of MS/MS scans in the last fraction in each sample.

e  # Detected Precursor: The number of detected precursors in each sample.

e  Full Width (min): Measures the width of the median eluted peptide feature for each sample.

e  FWHM (sec): Abbreviation for Full Width at Half Maximum. This measures the number of seconds at half
the maximum abundance of the median eluted peptide feature for each sample.

e BPC: Shows the BPC intensity of each sample.

e TIC Correlation: The Pearson correlation coefficient with respect to points on the control sample TIC.

The table has two selection controls. When selecting a cell, the column and row are highlighted. The highlighted
column will update the line plot, showing the distribution between the control sample and all other samples.
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SampleName  All Attributes  #MS1  # MS2 |# Detected Precursor | Full Width (min) ~ FWHM (se) ~ BPC | TIC Correlation # Detected Precursor By Sample
Sample 1 Pass 5628 45017 354519 0.09 438 547E4 1.0000 500000 e Wi and Max Acceptance tolerance
Sample 2 Pass 5627 45016 344978 009 438 S.14E4 09743
Sample 3 Pass 5627 45016 346402 002 438 S15E4 09749 400000
Semple 4 Fail 5628 45016 317503 009 432 477E4 09739 8
Sample 5 Fail 5628 45016 314284 009 432 448E4 To338 E 300000
Sample 6 Fail 5627 45016 304839 009 433 T3e4 09509 %’
Sample 7 Fail 5626 45000 293138 009 TaT 43784 09262 T 00000
Average Sample Fail 5627 45013 325951 439 48184 09649 K
3

100000
Selected Column updates which line plot is displayed

~ ‘2"\ k] \w.’
#‘Qﬂ & & & & o
Samples
The highlighted row is for comparing the control sample and the sample in the selected row. A Sample TIC chart is
. . . D .
provided to examine how the TIC curve compares. Click on the button to change the view so that the curves
overlap. The MS2 Count over Retention Time chart compares the cumulative MS/MS count as Retention time
increases.
Sample Name  All Attributes # MS1 # M52  # Detected Precursor Full Width (min) FWHM (sec) BPC  TIC Correlation # Detected Precursor By Sample
Sample 1 Pass 5628 45017 354519 0.09 438 5.47E4 1.0000 500000 - Wi and Miax Acceptance tolerance
I Sample 2 Pass 5627 45016 344978 0.09 438 5.14E4 0.9743 I
Sample 3 Pass 5627 45016 346402 0.09 438 5.15E4 0.9749 L 400000
Sample 4 Fail 5628 45016 317503 0.09 438 4T7E4 0.9739 g
Sample 3 ail 5628 45016 314284 0.09 438 44884 0.9538 E 300000
Sample 6 Fal 5627 45016 304839 0.08 438 4384 0.9509 %
Sample 7 Fail 5626 45000 2099138 0.09 447 4.37E4 0.9262 E 200000
Average Sample Fail 5627 45013 325951 0.09 439 4.81E4 0.9649 &
* 100000
o
. . . o~ o "'v' - r:“
Selected row updates which sample is compared with Control & LP«Q\W &QE qf&\ @@Q" L’E&Q
Samples
Sample TIC
sooer—+ :
o 50057 :
ELAL‘JE.‘ :

30057~

20057~

10087

0.00E0
0 10 20 0 an B &0 70 a0 0

Reteion Time (mins)

O Sample 1 O Sample 2

Right-click on the charts to export the image at any time.

7.22.3 DIA Quality Control (QC) - Identification QC

Similar to Data QC, the Identification QC tab also provides a table with statistics of interest and relevant charts
from Identification results. QC will use a combination of the Spectral Library search result and the DIA Database
Search result, depending on whether one or both of them were ran in the analysis.
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Sample Name  All Atiributes  # M52  # Identified Precursor  #PSM  #Peptide # Sequence #Protein Group # Top Protein  # All Protein ~ Missed Cleavage Ratio Enzyme Specificity Ratio  MS51 Error Mean(SD) M52 Error Mean(SD)  ID Rate(%)

= Sample 1 Pass 45017 94075 80317 74758 72679 8408 8533 8963 0.04 0.88 2.9814(2.2156) 0.0074(0.0063) 178.41
E Sample 2 Pass 45016 92173 78718 72994 70781 8439 8567 8973 0.04 0.88 2.8448(1.9808) 0.0074{0.0062) 17487
E
2 Sample 3 Pass 45016 92765 81736 75758 73520 8543 8678 9122 0.04 088 29610(2.1511) 0.0074{0.0062) 18157
Sample 4 Fail 45016 89830 79007 73264 70968 2288 8411 8823 0.04 087 2.8896(2.0726) 0.0077(0.0064) 17551
Sample 5 Fail 43016 87116 75873 70454 68210 2013 8138 8351 0.05 0.87 3.0356(2.1589) 0.0078(0.0065) 16855
Sample 6 Fail 45016 84902 73042 6ET64 66677 7871 7982 8401 0.04 087 3.0740(2.3348) 0.0079{0.0065) 16426
o Sample 7 Fail 45000 93302 81239 75476 73156 2076 8215 8643 004 087 3.1163(2.3276) 0.0084{0.0070) 12053
g Average Sample Fail 45013 90594 78690 73066 70855 8234 8362 8782 0.04 0.8 2.9830{2.1772) 0.0077(0.0064) 17281
&
o Peptides Identifications By Sample Protein Overlap between Selected Samples Peptide Sequence Overlap between Selected Samples
2 100000 -
5 P R Min and Max Acceptance tolerance Sample 3 Sample 3
® 2
ki) S 20000
= k=
s g oo
5 £ s0000
= <
_&/ 50000
o | g 4o 550 8492 656 8361 78624 7091
=] T 30000
5 a
g &4 20000
8 10000
£ s
3 2 ) > el ° A
g & & & & & & &
& o o o E & e
Samples
Peptide Frequency Distribution MS1 Mass Error Distribution MS2 Mass Error Distribution
80,000 100 004
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s 75 _ 003
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2 ™ & so O oo
2 soo0 5 5
o N E 25 = oo
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o 20000 = =
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20,000 o £
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o
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#PSM/Peptide Sample 1 Sample 3 Sample 1 Sample 3
Sample Sample

Wl sample 1 [ sample 3
The table contains the following columns pertaining to the DIA Identification result:

e Sample Name: Name of each sample.

e All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Identification QC), it will be marked
as Fail.

e  # MS2: The number of MS2 scans in each sample.

e #Identified Precursor: The total number of precursors with identified spectra.

e  # PSM: Total number of PSMs identified in the sample.

e  # Peptide: Total number of distinct peptides identified in the sample.

e #Sequence: Total number of distinct peptide backbones identified in the sample.

e  # Protein Groups: Total number of protein groups identified in the sample.

e  #Top Protein: Total number of top proteins identified in the sample.

e  # All Protein: Total number of proteins identified in the sample.

e Missed Cleavage Ratio: The ratio of identified peptides with missed cleavages versus peptides without any
missed cleavages.

e Enzyme Specificity Ratio: The ratio of identified peptides with specific digest versus peptides without.

e # PSM / # Peptide Rate: The ratio of # PSM and # Peptide for each sample.

e MS1 Error Mean (SD): Shows the MS1 error mean in ppm and the standard deviation

e MS2 Error Mean (SD): Shows the MS/MS error mean in Da and the standard deviation

e ID Rate (%): Calculated as percent of #PSM / # MS2

Row and Column selection works the same as Data QC, where the selected Column will update the line chart to
show the distribution of the column for each sample, and the selected Row will update the charts according to
how they compare with the control sample. The charts include a venn diagram for protein and peptide overlap, a
#PSM/#Peptide distribution, and the MS1 and MS2 error distributions violin plots.
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Right-click on the charts to export the image at any time.

7.22.4 DIA Quality Control (QC) - Quantification QC
For DIA Quantification workflow only, the Quantification QC tab provides a table with statistics of interest and
relevant charts from DIA LFQ results

Sample Name  All Attributes  # Identified Precursor # Quantified Precursor Missing Value (%) Precursor Correlation  # Identified Peptide # Quantified Peptide

= Sample 1 Pass 94075 28051 0.58 1.0000 74758 27302 8408 4121
£ Sample 2 Pass 92173 28024 068 09793 72994 27277 8439 4122
E
] Sample 3 Pass 92765 28041 062 0.9779 75758 27294 8543 4128
Sample 4 Fai 89230 28004 075 09361 73264 27259 8288 4121
Sample 5 Fai 87115 27917 106 09175 70454 27180 8013 4113
Sample 6 Fai 84202 27857 127 0.9160 63764 27126 7871 4126
o Sample 7 Fai 93302 27815 142 09010 75476 27076 8076 4115
g Average Sample Fai 90594 27958 091 0.0468 73066 27216 8234 4120
a
o Identified and Quantified Peptides By Sample Median ART
] O Identified O Quantified
c
2 B p— Min and Max Acceptance tolerance
£ 80000
£ -_— OO
8 ., 70000
= g
2 soo00
&
g & soo00
c k]
k] 5 40000
% W
£ B 30000 = mmmmm mmm e e o e e e e e e e
< - 2
s 20000 E
S W
9 10000 H
2
0 3
~ v > o o A 2
3 o 2 5 & 3 T
& & 5 & @&‘f & & 2
8
Samples =
Top Protein Sample Correlation Peptide Sample Correlation Precursar Sample Correlation
high . high high
0.9926 f 0.9784 0.95773
4 o 4 f 4 #
g - o
/ :
3 4 3 3
Sample 3 . Sample 3 Sample 3 % - e e
4 .
: ol B 2 "i
1 | |
! low 1 low ! low w1 o = s
1 2 3 a 5 2 3 a 5 2 3 a s - o
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The table contains the following columns pertaining to the Quantification result:

# Identified Protein Group # Quantified Protein Group

Sample Name: Name of each sample.

All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Quantification QC), it will be
marked as Fail.

# Identified Precursor: The total number of features with identified spectra. Same number as in
Identification QC.

# Quantified Precursor: The total number of features used for feature vectors from the sample.

Missing Value (%): Displays the missing value after ID Transfer for each sample. This is the same number
as in the LFQ result.

Precursor Correlation: Measures the pearson correlation coefficient of the precursors compared to the
control sample. This is the same value as the precursor correlation in the LFQ result sample correlation
pop-up.

# Identified Peptide: Total number of distinct peptides identified in the sample. This is the same number
as in Identification QC. When selecting this column, the # Quantified Peptide column is also selected.

# Quantified Peptide: Total number of distinct peptides quantified in the sample. When selecting this
column, the # Identified peptide column is also selected.
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e #Identified Protein Group: Total number of protein groups identified in the sample. This is the same
number as in Identification QC. When selecting this column, the # Quantified protein group column is also
selected.

e # Quantified Protein Group: Total number of protein groups quantified in the sample. When selecting this
column, the # Identified protein group column is also selected.

Row and Column selection works the same as Data QC, where the selected Column will update the line chart to
show the distribution of the column for each sample, and the selected Row will update the charts according to
how they compare with the control sample. The distribution chart for Peptides and Protein groups are always
selected together and displayed on the same chart. A correlation plot between top protein, peptide, and feature is
drawn for the selected sample and control sample. An RT Alignment chart is provided to show the retention time
alignment between selected sample and control sample.

Right-click on the charts to export the image at any time.

7.22.5 DIA Quality Control (QC) - Standard Peptides

When standard peptides were added to QC function, an additional tab is in the QC result node. A table will show
which peptides are found in each sample, and the RT and m/z for those standard peptides can be viewed for quick
comparison between samples.

Start Page £ QC 20% tole...ptides x _Q QC 20% tole...ptides

Sample ALAAQNIVEDMEQ... GFAFVTFESPADAK, 2 GVAINMVTEEDK, 2 ITLDNAYMEK, 2 LLKPDIER, 2 LLKPDIER, 2 TFIAIKPDGVOR, 2 TFIAIKPDGVQR, 3 TFVLEVMGR, 2  VDQSAVGFEYQGK, 2
> | Ecoli0_Offgel black s v s v s s v s
€ | Ecolil0_Offgel_green s v s v s s v s
(% Eceli10_Offgel_red s s v s s v s v s
Ecoli30_Offgel black s s s s s v s
Ecoli30_Offgel_green s s v s s v v s
Ecoli30_Offgel_red s s s v s s v
Q
e}
s
©
RT Reproducibility of Standard Peptides
120
110 -
8 - [ ® ALasQNIVEDMEQR, 2
5 £ w [ ® GFAFVTFESPADAK. 2
3| £ [0 ® Gvammvreenk 2
'E E o O ® monavmex, 2
=2 5 w - () ® ukeoier, 2
: - \X - () ® ukeoier 3
g K \—/ - () @ TrIAKPDGVAR 2
5 50 ) @ TRIAKPDGVAR 3
= -
] () @ TRvLEVMGR 2
= 50
5 Ecoli10_Offgel_black Ecoli10_Offgel_green Ecoli10_Ofigel_red Ecoli30_Offgel_black Ecoli30_Offgel_green Ecoli20_Offgel_red D VDQSAVGFEYQGK, 2
£
=) Samples

M/Z Reproducibility of Standard Peptides

[[) ® ALAAQNIVEDMEGR, 2

- ) @ crarvTrespaDak, 2
[ ® GuanmvTeeDk, 2
% s50 dOe \T,D\J»f\"r‘MEKlz

() ® ukeoier, 2
() ® ukeoier 3
() @ tRakeDoVOR, 2
() @ TRIAKPDGVAR 3
) @ TRvLEVMGR 2
VDQSAVGFEYQGK, 2

®
@
k-]
|
@
o
B
]
°
s
|

Ecoii10_Offgel_black Ecoli10_Ofigel green Ecoli10_Offgel_red Ecoli30_Offgel_black Ecoli30_Offgel_green Ecoii30_Offgel_red O

Samples

Each sample and the standard peptides are listed in the table. The table can be sorted, but the control sample will
always be the first index. Click on the columns to select/deselect that standard peptide for viewing in the RT and
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M/Z reproducibility charts. Multiple columns can be selected, and if none are selected then all standard peptides

will be displayed. For those standard peptides of interest, there are checkboxes on the right side of the charts

which can be toggled to show missing values. Those samples that are missing will have a vertical bar drawn, so that

it is easier to tell which samples are missing the standard peptides.

Right-click on the charts to export the image at any time.

8.7.6 Identification Quality Control (QC) - QC Result Exports

As mentioned, all images in the QC result node can be exported by right-clicking on the chart, and selecting Export

Export image
image.

The Export Chart pop-up will appear, and the image can be exported at different scales.

Export Chart n
Scale: H :
Save To ChUsers\tyang\PeaksExports | Browse |

File Name: | Sample_Ticpng

| Export | | Cancel |

Besides image exporting, the tables can be exported in CSV files and each QC view can be exported in HTML

format. Double-click the €2 BP9t node to find the QC Export options.

b D QC result Exports

[ QC result in CSV () Export in HTML
Data QC C5V Summary view
Identification QC CSV Data QC report
Quantification QC C5V Identification QC report
Standard Peptide QC CSV Quantification QC report

Standard Peptide report
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8. Label Free Quantification (LFQ)

Label free quantification can be used as a quick profiling tool to examine the relative abundance of proteins in
large proteomic datasets. In PEAKS Studio this quantification method is based on the relative abundance of
peptide features detected in multiple samples. PEAKS Studio performs feature detection separately on each
sample, and uses an EM (expectation-maximization) algorithm to detects and deconvolute overlapped features.
Importantly, features of the same peptide from different samples are reliably aligned together (i.e. matched
between runs) using a high performance retention time alignment algorithm to improve overall protein
quantification rates.

Note: For details of the retention alignment algorithm, refer to the paper " A Combinatorial Approach to the
Peptide Feature Matching Problem for Label-Free Quantification", Bioinformatics, 2013, 10.1093 .

8.1 Label Free Quantification Analysis Workflow and Settings

Label Free Quantification requires at least 2 samples in the analysis. It is recommended to only run LFQ with 1 data
file per sample, but if you choose to have fractionated samples, ensure each sample has the same number of
fractions.

Sample Enzyme Instrument Fragment  Acquisition

A Sample 1 Trypsin - Orbitrap (Orbi-Crbi) = HCD - ooA -
@5 J0_06232014 sa..
-} Add data files
A Sample 2 Trypsin - Orbitrap (Orbi-Crbi) = HCD - ooA -
@5 J0_06232014 sa..
-} Add data files
+ Add sample...

Select the PEAKS Q workflow in the Workflow Selection step

O G PEAKS Q (In-depth de novo Quantification)

o

The following steps are the same as in the PEAKS DB workflow (as in section 6.1 Database Search Workflow and
Parameter Settings) and is reiterated below.

Click on Data Refine to proceed through the workflow.

Data Refine Options

Mssociate feature with Chimera [DDA]

After deciding the Data Refine option, proceed to the next step to see the DB Search parameters.
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‘ Project Wizard x

Error Tolerance

Precursor mass: | 10 ppm - Fragment ion: | 0.02 Da

Enzyme

Enzyme: Specified by each sample - Digest Mode:  Semi-Specific hd Missed Cleavage: | 3 :
PTM

Set PTM

Switch Type

Maximum allowed variable PTM per peptide: | 3

i

Database
Target Database:  Human_ReviewedCanonical.. v Taxonomy: | all species
Contaminant Database:  N/A - Peptide Length: & T ot 45 -

E] Deep Leaming Boost

CQuantification

The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the peptide and the monoisotopic mass
of the precursor ion.

Precursor Mass Tolerance unit: PEAKS generates peptides within the precursor mass error tolerance. Precursor
mass error tolerance can be specified in either Daltons or ppm.

Fragment Mass Error Tolerance: PEAKS uses this value when scoring peptide sequences. PEAKS Studio considers a
fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units are Daltons.

Both precursor and fragment error tolerance parameters need to be set consistently with the mass accuracy of the
instrument.

Enzyme Settings: PEAKS Studio digests the protein database in silico to generate peptide candidates. It is necessary
to specify the enzyme for protein digestion from the Enzyme drop-down menu.

Note: When the selected dataset is digested with different enzymes, "Specified by each sample" allows samples to
be analyzed separately using their respective enzymes specified during project creation.
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Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high degree of
non-specificity.

Missed Cleavages: This specifies the number of missed cleavage sites allowed in a peptide.

Digest Mode: This specifies the type of in silico cleavages allowed at a peptide termini based on the method used
for protein digestion. If "Specific" is selected, the specificity of the selected enzyme is strictly enforced at both
termini of a peptide. "Semispecific" allows one terminus to disobey the enzyme specificity rules.

Note: If the enzyme is specified as "None", then no matter which mode is selected for "Digest Mode", the "None"
enzyme digest rule will be applied.

PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and a few common
variable PTMs expected in the experiment. Highlight PTMs and click on the 1| putton to place them as either
Fixed or Variable PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking
“Remove All” will reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into
the Variable PTM list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on
“View” to see more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Note: The use of variable modifications increases the size of the computational search space for the de novo
sequencing algorithm. It is recommended not to select too many variable modifications in PEAKS de novo. See
PEAKS PTM for alternate search options.

Target Database: Select a protein sequence database for the search. Select one from the list of databases that

Set/View

have been configured in PEAKS and set the taxonomy by clicking on [ ], if applicable. To configure a new

Mew

database, click on ‘: | next to the Target Database dropdown to open the Database Configuration dialog.

Contaminant Database: To search for contaminants, select a contaminant database from the list of databases that
have been configured in PEAKS. Keep the selection as N/A if no contaminant database is required for the search.

Peptide Length: The length for a peptide can be set when creating an analysis, where the default peptide length
range is between 6 and 45.

Deep Learning Boost: Check this option to use PEAKS enhanced deeplearning algorithm to better identify PSMs in
the DB Search process.

Click on Quantification to proceed to the next step and select the Label Free option.
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‘ Project Wizard

Quantification @ Label Free O Reporter lon Quantification (eg. iTRAQ/TMT) O Precursor lon Quantification (eg. SILAC)

The following parameters are available:

‘ Project Wizard

Quantification @ Label Free O Reporter lon Quantification (eg. iTRAQ/TMT) O Precursor lon Quantification (eg. SILAC)

Sample Group
Select All Unselect All Remave All
Sample 1 Group Color
Sample 2
(]
AL
ol
Mo content in table
L
Match Between Run
Mass Error Tolerance: | 20 : ppm - Retention Time Shift Tolerance(min): Auto Detect Feature Intensity =: 10000 : E]
RT Range
RT Range: 0.0 - <RT = Max - Base Sample: Average -

Peptide Feature Filters Avg. Area = 20000, Quality = 20, 2 £ Charge = 5, Peptide ID Count > 0 per group, and detected in at least 1 samples per group.

Protein Significance Method: ANOVA, Modified Form Exclusion, Remove Qutlier, Use Top 3 peptide, Significance 2 0.0, 1 £ Fold change < 64, has at least 1 used peptide,

Normalization Method: Use TIC.

Sample Group: LFQ requires sample grouping. All available samples are listed in the left window. After selecting a

o
sample, it can be added to a new group by clicking the #&  buttonortoan existing group by clicking the

#a button and selecting that option from the drop-down menu. If you select multiple files, you can add each

A%

one individually to create multiple new groups by clicking the button. Samples and Groups can be

removed by clicking the @ button next to each element. The names and colours for each group can be edited by
clicking on the coloured square dropdown, respectively.

Mass Error Tolerance: The mass shift of a precursor ion between different runs. This can be set similar to the
precursor mass error tolerance used for database search.

Retention Time Shift Tolerance: The retention time shift tolerance is the maximum elution time difference that is
considered for the quantification of an identified peptide after RT alignment.
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Auto Detect: Let PEAKS Studio detect the optimal Retention Time Shift Tolerance for your data based on the
observed trend.

lon Mobility Tolerance (1/k0) (if applicable): The maximum 1/k0 differential for features to transfer IDs.
Note: This parameter is only available when the analysis contains timsTOF data.
Feature intensity: Set a value for the minimum intensity a peptide feature must exhibit.

RT Range: Feature vectors within the selected retention time range will be included in the results while everything
else will be removed.

Base Sample: The base sample will act as the reference. The peptide and protein abundance corresponding to this
reference label will be the denominator in all of the abundance ratio calculations.

Click on the tool icon next to Peptide Feature Filters to open the Feature filter dialog.

Peptide Feature Filters | '\ | Avg. Area 2 20000, Quality = 20, 2 < Charge < 5, Peptide 1D Count 2 0 per group, and detected in at least 1 samples per group.

WY peptide Filters X
Avg. Area > | 20000 : |_|
Oualiy = | 20 - | : |
Peptide D Count = | 0 : |:| per group
Charge between | 2 : |_| and | 5 = | i |

Have at least | 1 - | : |confidentsamplespergroup

-

Use in group coefficient of variation Filter D

| Save | | Cancel |

Avg. Area: The minimum average area of all peptide features associated with the peptide. Features with higher
abundance have been shown to be more reproducible across replicates. Only peptide features with an average
area above this threshold will be used for quantification.

Quality: The quality score for the peptide feature. Factors that affect the quality score include m/z difference, RT
difference, XIC shape similarity, and the feature intensities.

Peptide ID Count: This filter sets the minimum limit for how many times a peptide must be identified within a
group to be included in the LFQ results.
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Charge between: Only peptides with feature vectors that all fall within this range will be used in protein
quantification.

Have at least ___ confident samples per group: This filter sets the minimum number of sample(s) per group that
the peptide feature has an abundance value. A peptide is more quantifiable when it is detected in more samples.

Use in group coefficient of variation filter: For each feature vector (set of peptide features associated with a
peptide), at least one group must have a coefficient of variation (CV) less than the CV threshold. The CV threshold
is automatically selected by the software based on the current data set.

Click on the tool icon next to Protein to open the Protein filter dialog
Protein | K | Significance Method: ANOVA, Modified Form Exclusion, Remove OQutlier, Use Top 3 peptide, Significance = 0.0, 1 = Fold change = 64, has at least 1 used peptide.
PN Protein Filters X

Significance Method
Maodified Form Exclusion

Remaove Outlier

Use Top | 3

'@' Significance 'C' FOR (adjusted p-value)

Significance = | 0

Fold Change Between | 1

Used Peptides 2 | 1

| Save | | Cancel |

Significance Method: Protein abundance is used for the significance testing calculation. When there are replicates
in each group, ANOVA is suggested to be used for significance testing. For more details on ANOVA, refer to the
following paper: "On the comparison of several mean values: an alternative approach ", Biometrika, 1951, 38(3/4):
330-336

Modified Form Exclusion: The expression level of modified peptides might be different than the overall expression
level of a protein. In such cases, including modified peptides for protein ratio calculation might lead to incorrect
results. By checking this box, if a peptide has modified and unmodified forms, both will not be used as candidates
for protein ratio calculation, if a peptide only has one modified form, it is still a candidate, but if a peptide has
more than one modified form, all forms will not be used as candidates.

Remove Outliers: This filter removes supporting peptides that have a different variation trend compared to others.
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Use Top # peptides: This is the number of quantifiable supporting peptide that will be used to calculate the protein
profile. Three is the default setting.

Significance: Only protein groups with a significance above this threshold will be listed in the “Protein” view. The
significance score is calculated as the -10log of the significance testing p-value (e.g. Significance score of 20 is
equivalent to a p- value of 0.05). PEAKS provides the significance testing method: ANOVA.

FDR: Adopt the Benjamin-Hochberg method to adjust the p-value to the false discovery rate for all protein groups
that have already passed the other filters. Only protein groups with significance scores passing the calculated FDR
will be listed in the "Protein" view. Either this or "Significance" can be selected to set a significance threshold.

Fold Change: Only protein groups above the lower threshold or below the upper threshold value will be listed in
the "Protein" view.

Used Peptides: Only protein groups that were quantified with this number of peptides (or more) will be listed in
the "Protein" view.

Click on the tool icon next to Normalization to open the Normalization dialog.

Mormalization | \\ | Method: Use TIC.

PN Mormalization Methed b

Normalization Methods

(®) use TIC
'C_j' Manual Input

Ty - -
(_J) No Normalization

Use TIC: By default, PEAKS Studio uses the total ion current (TIC) of the samples to calculate the normalization
factors. Normalized abundance for each sample is calculated from the raw abundance divided by the normalization
factor for that sample.
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Manual input: This option performs the same default calculation as auto normalization ("Use TIC") but also allows
for the manual change of each sample's expected ratios. This option should be used if the expected ratio is not 1:1
for each sample as the software attempts to normalize to a 1:1 ratio.

Use internal standard proteins: This option displays a list of identified proteins (when a database search has been
completed) that can be selected to create a normalization ratio. A search bar is included to enable the quick
location of select proteins.

No Normalization: All samples are automatically assigned Factors of 1.0.

In PEAKS Studio 11 update, the next optional step is the newly introduced QC function. See section 6.12
Identification Quality Control (QC) for further explanation on how this function is utilized.

‘ Analysis Wizard x

ac

Control Sample:  Sample 1~ Acceptance Tolerance (%): | 10.0

[ An Attributes

Data QC Attributes: Identification QC Attributes: LFQ QC Atiributes:
Attribute Attribute Attribute
O 2ms1 O #esm Quantified Peptides
[ #ms2 [J #Ms25cans [J Quantified Protein Groups
D M32/M51 Rate # |dentified Features C] Quantified Features
[:] # Features # Peptides C] Missing Value (%)
[:] Full Width (min) C] # Sequences C] Feature Correlation
O FWHM (seq) [ #Protein Groups
[ eec [ #Top Proteins
[:] TIC Correlation C] # All Proteins
[ IDRate

[ #PsMi# Peptides

[ MS1 Error Mean (S.0)
[ MS2 Error Mean (5.0)
[ Missed Cleavaae Ratio

Standard Peptides:

When QC is checked, a QC result node is added in the analysis. Select a control sample and acceptance tolerance,
where the tolerance will mark a sample as pass or fail depending on the relation to the control sample. These two
cannot be adjusted in the QC result node, and a new analysis would have to be run. The Data, Identification, and
LFQ QC attributes are the attributes of interest. If a sample is outside the acceptance tolerance in any of these
attributes with respect to the control sample, it will be marked as a failed sample. These attributes can be changed
in the QC Summary filter, so they can be adjusted without needing to run another analysis should you want to
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change the selections. Lastly the Standard Peptides list is used to specify peptides and their charge in the format
shown (e.g. LLDMGET, 2). These standard peptides will have their RT and m/z mapped for each sample that
reported the peptide and charge. At this time, only peptides without modifications can be used (so adding in a
modification to the sequence will not work).

Click on “Report” to proceed to the final step. Report filters can be set here which will filter the final result.

‘ Project Wizard x

Report Filter
PSM/Peptide

() PsM -10LgP »= (®) PSM FDR(%) 1.0 () Peptide FOR(%)
Protein

@ Proteins -10LgP »= 15.0 O Protein Group FDR(%) Proteins Unique Peptides »= 1

Denovo

Denove Only ALC(%) = 50.0 C] Denove Only Tag Sharing C] Denove Only Fully Matched

Workflow

D Save Workflow

Analysis

Analysis Name Analysis 1

| < Back ) | Finish Ju Cancel )

These filters are provided:

PSM/Peptide: this section is a mandatory section to filter out some results under the user-defined filter. Any
changes to the filter will create a new analysis with old parameters and update the results and statistics.

PSM -10IgP: The PEAKS peptide score (-10IgP) is calculated for every peptide-spectrum match (PSM) reported by
PEAKS DB, PEAKS PTM, and SPIDER. The score is derived from the p-value that indicates the statistical significance
of the peptide-spectrum match. A peptide may be matched to many spectra, resulting in multiple PSMs. In that
case, the peptide's score is calculated as the maximum among all PSM scores. For details of the scoring algorithm,
please refer to the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptide identification ", Mol Cell Proteomics, 2011 Dec 20. A minimum requirement can be set and all
identifications must pass this filter.
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PSM FDR (%): The PSM filter can also be set to use the false discovery rate. FDR is estimated using a "decoy-fusion"
approach.

Peptide FDR (%): The Peptides can also be set to use the false discovery rate. Peptides are scored based on their
top PSM and using a “decoy-fusion” approach, the result is reported at that FDR.

Note: Decoy fusion is an enhanced target-decoy method for result validation with FDR. Decoy fusion appends a
decoy sequence to each protein as the "negative control" for the search. See BSl's web tutorial
(http://www.bioinfor.com/fdr-tutorial/) for more details.

De Novo ALC (%): This filter controls the minimum ALC score required for display in the de novo only result. A
default of 50% is set.

Denovo Only Tag Sharing: The number set here corresponds to the length of de novo only tags to be shown in the
result Protein coverage. For de novo only peptides that are not fully matched, they must share a tag length with of
minimum of this parameter with the protein residue to be displayed.

Denovo Only Fully Matched: Checking this option will show the de novo only peptides in the Protein coverage
regardless of what tag sharing parameter is set if the entire de novo only sequence matches the protein residue.

In the Report step, there also is the option to specify an Analysis Name (which can be later renamed) and/or
decide to save the Workflow to quickly re-use in future analyses.

8.2 Understanding LFQ Results

Once completed, a label free quantification result node will be added to the project tree. Double-click on this

G node to open the LFQ result that contains multiple tabs as described below:

Summary: The outline of the PEAKS LFQ search results with statistics. This is the place to examine the overall
performance of the experiment and adjust filters.

Proteins: The quantified proteins with a list of supporting peptide features for each protein.

Peptides: The quantified peptides listed in a table. Extracted ion chromatogram (XIC), sample features and
retention time alignment also displayed for each peptide.
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8.3 LFQ - Summary View
Proteins  (®) Significancez 00 + () FDR (sdjusted p-value} £ % Fold Chsnge Between 1 & and 64 o used peptides = 1 =

[ Sample Correlation ] [ Group Correlation ] [ Density-Ratio Plot ] [ Heat Map ]

Summary

1. Notes
2. Result Statistics

Proteins

Figure 1: Protein profile heatmap (Cell colour represents the log2(ratio) to the average abundance across different samples) @

Peptides

8.3.1 Summary View - Protein Filters
Filter settings used in the screenshot above means that no protein filter is applied, thus giving all quantifiable
protein.

Alternately, parameters can be adjusted for additional analysis by updating the protein filters above.

Significance: Only protein groups with a significance above this threshold will be listed in the Protein View. The
significance score is calculated as the -10log10 of the significance testing p-value. PEAKS provides ANOVA
significance testing methods A significance score threshold of 20 is recommended, which equals to a significance
testing p value of 0.01. Either this or “FDR (adjusted p-value)” can be selected to set a significance threshold.

Fold Change: Only proteins at or above this fold change threshold will be listed in the Protein View.
Used Peptides: Only proteins with at least this many number of used peptides will be listed in the Protein View.

Click on to apply these filters changes to the result. This will update charts on the Summary View and will
update the Protein table accordingly.

8.3.2 Summary View - Notes

. N . . . . .
Click on to open the Notes dialog and save information about the result and saved in section 1. Notes on
the Summary page.
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Example 1: Notes

[ CK ][ Cancel ]
Proteins (@) Significance2 00~ () FDR (adjusted p-value) = %  FoldChangeBetween 1 & and 64 5  usedpeptides > 1 = Apply

[ Sample Correlation ] [ Group Correlation J [ Density-Ratio Plot ] [ Heat Map ]

1. Notes

Example 1: Notes
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8.3.3 Summary View - Heat Map

1

B

ShA_1
Shia_2
ShA_3
WT_1

log2iratio)
40

— )l
— CTRL

The heat map displays the protein groups that passed the filters. The relative protein abundance is represented as
a heat map of the representative proteins of each protein group. These representative proteins are clustered if
they exhibit a similar expression trend across the samples. The hierarchical clustering is generated using a
neighbour-joining algorithm with a Euclidean distance similarity measurement of the log2 ratios of the abundance
of each sample relative to the average abundance. Similarly, the conditions in different samples are clustered if
they exhibit a similar expression trend across the protein groups. An interactive protein profile heat map is opened

. . Heat Map
in a new window when the

Mouse over the dendogram in a section of the heatmap and click on it to open the Variation Trend chart.

button is clicked options.

E
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PN Variation Trend Chart O *

Variation Trend Chart
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The Variation Trend chart displays the expression level of the selected proteins in the samples.

Mouse over points on the variation trend chart to see a tooltip of the protein, sample, and log2ratio.

[O75643[Us20_HUMAN Ecoli30_Offgel_red)=-4.5201

-

Click on the Export Data button to export the variation trend chart data in a text file format. When Displayed is
selected, the log2 ratios will be in the export. When Original is selected, the original ratio values will be in the
export instead.
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8.3.4 Summary View - Density-Ratio Plot
PN Density-Ratio Plot O d
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To view the group ratio distribution of the quantified proteins, click the Density-Ratio button. By default, all
proteins will be shown. Click Define Species to group the different species together.

PN Define Species O x

[ Select All ] [ Deselect All Name Ratio
HUMAN i BOVIN 1 -

Protein Accession &

P51991|RCA3_ HUMAN |

QONR30[DDX21_HUMAN
QOOB10[CLHT_HUMAN

POG748|NPM_HUMAN
PS0000[TCPO_HUMAN

P11388[TOP2A_HUMAN

P16089|YBOX3_HUMAN

P78527|PRKDC_HUMAN

Q15365(PCEP1_HUMAN

QBPEYZ|TBAZE_HUMAN

QOY3TOINOC2ZL HUMAN

<< J<J<<J<J<)

The proteins can be searched from the list by typing into the search box, marked and then added as a species
group. The expected ratio of the species in the "Ratio" column can be edited to match with the experiment design.
Once all the species are added and organized, click Ok to finish. In the plot window, click Update to apply the
changes.
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8.3.5 Summary View - Sample Correlation plot

. . . . 5 le Correlati
To view the abundance correlation plot for the detected features and proteins, click the button

from the Summary View title bar. A Correlation Plot Options window will pop-up to select which samples to
include.

™ Correlation Plot Options O *

Select from the list to display. Use CTRL or SHIFT keys for multiple selections

Ecoli10_Offgel_black

Ecoli10 O _green

Ecoli10_Offgel_red
Ecoli30_Offgel_black

Ecoli30_Offgel_green
Ecoli30_Offgel_red

==

By default, the first 5 samples are selected. At most 5 samples can be used to generate the correlation plot, and at
least 2 samples must be selected.
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The Protein Correlation and Peptide Correlation plots will be displayed for the samples selected. The Pearson’s
correlation score indicates the reproducibility of the experiment based on a selected pair of samples. To export the
image right click on the plots and click on “Export Image”.

8.3.6 Summary View - Group Correlation plot

. . . . Group Carrelati
To view the abundance correlation plot for the detected features and proteins, click the button

from the Summary View title bar. A Correlation Plot Options window will pop-up to select which groups to include.
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"N Correlaticn Plot Options O *

Select from the list to display. Use CTRL or SHIFT keys for multiple selections

SMA
CTRL

(o ) (o )

By default, the first 5 groups are selected. At most 5 groups can be used to generate the correlation plot, and at
least 2 groups must be selected.

m Group Correlation(Based on log10 abundance) O X
Protein correlation || Peptide correlation
. high
0.947

low
CTRL

SMA

The Protein Correlation and Peptide Correlation plots will be displayed for the samples selected. The Pearson’s
correlation score indicates the reproducibility of the experiment based on a selected pair of samples. To export the
image right click on the plots and click on “Export Image”.
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8.3.7 Summary View - Volcano plot

Figure 2. volcano plot combines a statistical test with the magnitude of the change enabling quick visual
identification of those data-points that display large-magnitude changes and that are also statistically significant.
The volcano plot in Figure 2(a) plots significance versus fold-change of the quantified proteins.

Horizontal broken grey line: The selected significance threshold
Vertical broken grey lines: The selected fold change thresholds

Plotting points in this way results in two regions of interest in the plot: those points that are found towards the top
of the plot that are far to either the left or the right side. These represent values that display large magnitude fold
changes (hence being left or right of center) as well as high statistical significance (hence being towards the top).

Figure 2. The volcano plot for proteins. @

65

a0 . |
| H
55 [ i 1
L] \
]
1 ]
* o i C
.
45 .
[ ]
y 40 y---
Lt [ |
< ]
B 35 g™ -
R
‘£ 30 [ -
o u -
sz :l L™
] =
[ C
20 ke
LT e T L L e e
10
5 1 ]
o
/68 132 M6 1B 14 12 1 2 4 2 6 32 64
Fold Change

In this figure, the ratio is the group ratio set with respect to the base group. If more than two groups are present,
the max ratio is used instead.

The Protein View contains an interactive volcano plot that can be hidden or displayed. Markers for the proteins
that are above the set significance threshold will be displayed in colour. Scrolling the cursor over a marker will
highlight it and, subsequently, clicking on this marker will highlight the protein in the interface.
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8.3.8 Summary View - RT and m/z Shift Distribution

Figure 3(a) plots the retention time shift distribution to the base sample. Figure 3(b) plots the distribution of the
m/z shift (in ppm) of the data with respect to the base sample. These two figures can be used to refine the

parameter settings for label free quantification.

Figure 3. (a) RT shift distribution; (b) M/Z shift distribution. @
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8.3.9 Summary View - Missing Value percentage chart
Figure 4 shows the percentage of missing values before and after ID transfer for each sample.

Figure 4. Percentage of missing values in each sample with or without ID transfer. @
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8.3.10 Summary View - Filtration parameters and statistics

Tables 1 and 2 list the filtration parameters and filtered results, respectively.

Table 1. Result filtration parameters.

Significance =13
Min Fold Change =2
Max Fold Change =64
Used peptides =1

8.3.11 Summary View - Search parameters

Table 3 lists the parameters as set in the workflow.

Table 3. Search Parameters

Search Engine Name: PEAKS
Quantification type: Label free quantification
LFQ method: Identification directed quantification
Mass Error Tolerance: 20.0 ppm
Retention time shift tolerance: Auto detected
Feature intensity = 10000.0
Retention time range: [0.0 - Max]
Base sample: WT _1
Peptide Feature Filter:
Avg area = 20000.0
Quality = 20.0
Charge between: [2- 3]
Peptide ID count = 0 per group
Detected in at least: 1 samples per group
Protein Filter:
Significance method: ANOVA
Modified Form Exclusion
Remove Qutlier
Use Top 3 peptide
Significance = 0.0
Fold change between: [1.0 - 64.0]
Has at least: 1 used peptide
Normalization method: Use TIC
Samples: 6 samples in 2 groups
SMA:
SMA 1
SMA_2
SMA 3
CTRL:
WT_1
WT_2
WT 3

Table 2. Statistics of filtered result.

Features 56866
Features with ID 37885
Feature vectors with I 9335
Protein groups 141
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8.4 LFQ - Protein View

The Proteins View lists all the quantified proteins present in the sample, characterizes each protein at the amino
acid level, and lists the supporting peptide features of each protein. It has six components:

Protein Table: Lists all the quantified proteins present in the sample.
Protein View Filters: Allows filtering the protein table to select specific proteins.

Protein Volcano Plot: Click on a marker that is above the significance threshold (the horizontal dashed line) set in
the Summary View. Upon selection, the corresponding protein in the Protein Table will be highlighted.

PTM Profiling: Click on i to open PTM profiling.

Coverage: Characterizes the protein sequence at the amino acid level. All the PTMs occurred on the protein
sequence will be displayed together with the MS/MS data supporting the inference.

Peptides: Lists the supporting peptides identified from the selected proteins in the protein table.

8.4.1 Proteins View - Protein Table controls
At the top of the Proteins View, there are the options to filter, show/hide columns, search, and export the protein
table.

| Pratein View Filter B 141 protein groups, total 160 proteins accession contains - Mo result | d} |

8.4.1.1 Protein Table controls - Protein View Filters

Click on the P Ve fir | ptton to open the Protein View Filter.
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N Protein View Filter *

o = I
Show protein in each group (@) Al ) Top
Protein accession/name contains

Protein description contains

PTM contains
Deamidation (NQ)
Oxidation (M)
Carbamidomethylation
MNote: Multiple protein accessions/description can be separated by a semi-colon | Reset |

The following options are available for filtering the protein table:

Show All or Top proteins in each group: Adjust the protein list based on Protein grouping, top is selected by
default. Proteins are grouped based on parsimony.

e  Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(subproteins) will not be displayed.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set
or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Note: In these above two filters, multiple entries can be separated by a semi-colon.

PTM contains: Filter protein results by the presence of selected PTMs. Proteins that are supported by peptides
containing modifications that match the selected PTMs will be included. If multiple PTMs match the modification

name, they will all be included in the table. For SPIDER results, the mutations will also be listed in the PTM contains
filter.

Click on the e button to remove all filters.
Clickon LI to apply the Protein View Filter to the Protein table.

Click on _==_J to discard changes and close the dialog.
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8.4.1.2 Protein Table controls - Protein count

At the top of the protein table shows the count of protein groups and number of proteins in the table based on the
current Protein View Filters.

57 protein groups, total 142 proteins

8.4.1.3 Protein Table controls - Optional columns

Click on the ™ button to see a list of sample-based optional columns.

Select the corresponding sample-based and group-based ratio in the Protein Table view.

v D Sample Ratio
[ ] Ratio SMA_1
(] Ratio SMA_2
(] Ratio SMA_3
(] RatiowT 1
[ ] RatiowT_2
[ ] RatiowT_3

v D Group Ratic
(] Ratio SMA
(] Ratio CTRL

The exports will always include the contents of these optional columns even if they are hidden.

8.4.1.4 Protein Table controls - Protein Table Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.

description contains  ~ | Bos taurus E t + 220

accession contains

Description

description contains 112 GN=0ORM1 PE=2 SV=1

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

8.4.1.5 Protein Table controls - Protein Table Export

Click on the @ button to export the contents of the current table. This considers the Protein View Filters, the
sorting applied to the table and is consistent with the view. There is the option to export the Protein table and/or
the Supporting peptide table in CSV format.
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Export Protein Table n

Protein CSV
Support Peptide CSV

Saveinto: | C\Users\tyang'\PeaksExports\Multienzyme_2022-10-2 | Browse |

| Export | | Cancel |

8.4.2 Proteins View - Protein Table
Each row in the table represents a group of proteins that are supported by a common set of peptides. To expand
the group, click the right arrow button at the left.

Accession Cluster Top | Significance Coverage(%) #Peptides  #Unique = PTM  SampleProfile  Group Profile  Avg.Mass Description
1 P27661[H2AX_MOUSE 575 true 60.14 4 1 I B 5o Histone H2AX OS=Mus musculus OX=10090 GN=H2ax PE=1 5V=2 '
2 POIB37|IGKC_MOUSE 871 true 5397 1 1 c I B 3¢ Immunoglobulin ksppa constant 0S=Mus musculus OX=10090 GN=
3 QSU405TMPSD_MOUSE 905  true 5252 1 1 I B 5c5  Trensmembrane protease serine 13 05=Mus musculus OX=100%0 G..
4 PE2315/SMD1_MOUSE 5 tue 5080 E] E] I B o222 Smal nuclesr ribonucleoprotein Sm D1 0S=Mus musculus OX=1009..
» 5 QCGPSHZAIFMOUSE 36 tue 49.48 7 2 I B 6> Histone H2A type 1-F OS=Mus musculus OX=10090 GM=Hist1h2af P...
6  PS6135|ATPK_MOUSE 699 true 4923 2 2 I B 3o ATP synthese subunitf, mitochondrial O5=Mus musculus OX=10090 ..
7 P10922/H10_MOUSE 436 true 4845 4 4 I B 0:61  Histone H1.0 OS=hus musculus GX=10080 GN=H1-0 PE=2 SV=4
8  070571PDK4_ MOUSE 688 true 4162 2 2 I B o5 Pyt dehydrogenase (scety -transferring)] kinase isozyme 4, mit.
9 QO1VRS|DDX1_MOUSE AT1 e 4655 2 : @ I B o500 ATP-dependent RNA helicase DDX1 OS=Mus musculus OX=10090 G..
10 Q3UVI7|K220_MOUSE 434 tue 4619 3 2 I B o5 (eotin el ortoskeletal 2 oral OS=Mus musculus OX=10090 GN=
11 P14069/S10A5_MOUSE ST true 4491 2 2 I B 0057 Pootein S100-A6 O3=Mus musculus OX=10090 GN=5100a6 PE=15V...
» 12 PO4104/K2CT_MOUSE 460 true 4476 4 3 I B oo <cootin type | ptoskeletal 1 05=Mus musculus OX=10090 GN=Kit1
13 QOD2G2/0DO2_MOUSE 26 tue 4369 9 s o I . o o i due su mponent of 2-0x0g...
a2 Veosomumpors semicr e - A N WS ooco.  ~io o~ neo.i Ay tAenn o Alonr o o

The columns in the Protein Table are:

e Accession: The accession number of the protein as seen in the FASTA database.

e Cluster: A unique identifier that classifies which protein group the protein belongs to.

e Top: Indicates whether this protein is a top protein.

e Significance: The protein significance.

e Coverage (%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Light blue blocks indicate the parts of the sequence covered by
low-confidence peptides. Dark blue blocks indicate the parts covered by high-confidence peptides. This is
the total coverage including results from all samples.

o #Peptides: The number of high-confidence supporting peptides.

e #Unique: The number of high-confidence supporting peptides that are mapped to only one protein group.
Unique peptides with same sequence but different modifications are only counted once in this number.

e PTM: The identified modifications displayed with color-coded icons.

e Sample Profile: The protein abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the sample channels, abundances, and ratios with respect to the base sample.

e Group Profile: The protein abundance among the groups is depicted as a heat map. The Group Profile is
determined by calculated the total abundance (area) of supporting peptides within a group. Hold the
cursor on a profile to view the group channels, abundances, and ratios compared to the group that
contains the base sample.

e Avg. Mass: The protein mass calculated using the average mass.

e Description: The protein's header information as seen in the FASTA database.

Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.
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8.4.3 Proteins View - Coverage Pane

The Protein Coverage view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

>sp|QAJI9T|ACTNZ_MOUSE Alpha-actinin-2 0S=Mus musculus OX=10090 GN=Actn2 PE=1 SV=2 2w 2 O outine (@) coverage

20 5 Assperiine [ 1084 gap
MNQIEPGVQY NYVYDEDEYM IQEEEWDRDL LLDPAWEKQQ RETFTAWCNS HLREAGTQIE NIEEDFRNGL KLMLLLEVIS

Sequence Display Option  Fasts -

GERLPKPDRG KMRFHEIANV NKALDYIASK GVKLVSIGAE EIVDGNVEMT LGMIWTIILR FAIQDISVEE TSAKEGLLLW

show confident madification site

1l intensity 5 %
"¢ CQRKTAPYRN VNIQNFHTSW KDGLGLCALI HRHRPDLIDY SKLNKDDPIG NINLAMEIAE KHLDIPKMLD AEDIVNTPKF @ minma o ety -

() minimal Ascore 20 -

247 DERAIMTYVS CFYHAFAGAE QAETAANRIC KVLAVNQENE RLMEEYERLA SELLEWIRRT IPWLENRTFE KTMQAMQKKL
— ———

AM PTM

EDFRDYRRKH KPPKVQEKCQ LEINFNTLQT KLRISNRPAF MPSEGKMVSD IAGAWQRLEQ AEKGYEEWLL NEIRRLERLE Ml <1399 Oxidation (M)
Bl 098  Deamidation (NQ)

4707 HLAEKFRQKA STHETWAYGK EQILLQKDYE SASLTEVRAL LRKHEAFESD LAAHQDRVEQ IAATAQELNE LDYHDAVNVN

487

|
DRCQKICDQW DRLGTLTQKR REALERTEKL LETIDQLHLE FAKRAAPFNN WMEGAMEDLQ DMFIVHSIEE IQSLITAHEQ
— —e———

604
)

" FKATLPEADG ERQSILAIQN EVEKVIQSYS TRISSSNPYS TVTMDELRNE WDEVEQLVPV RDQSLQEELA RQHANERLER

8.4.3.1 Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.

»sp|P61982|14336_MOUSE 14-3-3 protein gamma 0S=Mus musculus OX=10090 GN=Ywhag PE=15V=2 bR 1/ R R S

1 MVDREQLVQK ARLAEQAERY DDMAAAMENV TELNEPLSNE ERNLLSVAYK NVVGARRSSW RVISSIEQKT SADGNEEKIE

o7

MVEAYREKIE KELEAVCQDV LSLLDNYLIK EESETQYESK VFYLEMEGDY YRYLAEVATG EKRATVVESS EKAYSEAHEI

23
]

_c. SKEHMQPTHP IRLGLALNYS VFYYEIQNAP EQACHLAKTA FDDAIAELDT LNEDSYKDST LIMQLLRDNL TLWTSDQQDD

DGGEGNN

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications identified in supporting peptides are displayed as icons above the protein
sequence. Modifications are represented by colored icons with the first letter of its modification name. If a residue
is modified by more than one modification in the same supporting peptide, "*" is used instead of a letter. The
header information of the protein is shown on the top of the protein sequence.

The supporting peptides and matched de novo tags can be shown as colored bars under the protein sequence.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide.
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ALDYIASK GVELVSIGAE EIVDGNVEM'

‘e | Position:  103~110

Significance: 1.31 il
IGLGLCAI Avg.ppm: 3.9 il
e Avg. Area:  742E4

Max Ratio:  1.03
WETAANET Group | Area | Ratio i

Group Profile: | SMA | 7.32B4 | 057

CTRL | 7.52E4 | 1.00

JINFNTL( #Vector: 1.0 ]

Peptide: ALDYIASK s

Left clicking on a bar shows the details from which the supporting peptide is identified.

FEATURE VECTCR Seq: LNKDDPIGNINLAMEIAEK, Avg. m/z 700.0334, z: 3, Avg. RT: 48.05, Avg. Area: 1.39E5, Quality: 66.26, -10LgP: 7240 -

Feature Details | Sample Features | RT Alignment

Sample Area Ratio 7.21E5 4
SMA_1 08584 040
O smaz 7284 036 - 6.01E5
[ smaz 73284 037
WT_1 20185 1
O w2 1.64E5 082
£ 4015
O wrz 22465 112 z
£
ZES
oo P —
4870 40.00 4030 4050
RT
O SMA_T OWT_1

Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left
clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to the supporting peptides table.

8.4.3.2 Coverage Control Panel
This panel controls what to display in the protein sequence coverage view.
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O outline @ coverage

a0 : Abs perline 10AA gap
Sequence Display Opticn Fasta -
show confident modification site

@ minimal ion intensity | 3 %

O minimal Ascore 20 -

AM PTM #
€ 5702 Carbamidomethylat. 37
0 1599 Onidation (M) 19

D -008 Deamidation (NQ) 3

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

Outline mode: In outline mode, the protein sequence is displayed without supporting peptides and matched de
novo tags. However, the sequence coverage at a specific position can be examined by left-clicking a residue.

MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT Djs&kﬂ.DSGKE LEKIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

L6l AGGSFTVRAD HGEPIGRGTK VILHLKEDQT EYLEERRVEKE VVEKHSQFIG YPITLYLEKE REKEISDDEA EEEKGEKEEE
Coverage mode: In coverage mode, all the supporting peptides and matched de novo tags are shown.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNEEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEIDIIENPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

100 5 Assperiine [ 1088 gap

Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the
project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.

4 |,|,|_|,l ‘HJTH" a4, O outline @ coverage

80 T Afsperline [ 102203
(SA RAIQAAFFYL EPRHAEDKLI pertine. (@ 1084 g2

Sequence Display Option  Trypsin -

show confident modif| Fasta

@ minimal ion intensity Glu C (bicarbonate)

O minimal Ascore 20 LysC

KN VGVSFYADKP EVTQEQKKEF
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Modification minimal ion intensity / Ascore: A modification or mutation is considered confident if there are
fragment ions supporting the modified residue with the minimal peak intensity above the specified threshold. Only
confident modifications and mutations are displayed as icons above the protein sequence.

show confident modification site

FTN 5 -
(@) minimal ion intensity | 5 -

'C' minimal Ascore 20 -

Modification table: The modification table shows the modifications identified in supporting peptides on the
protein. For each modification, the number of supporting PSMs with this particular modification is shown. The
checkbox on the left controls whether to indicate the modification in the protein coverage.

AM PTM #
+57.02 Carbamidomethylat.. 63
+0.98 Deamidation (NQ) 7
+15.99 Cradation (M)
-2.02  2-amino-3-oxo-but.

+27.99 Farmylation

+21.98 Sodium adduct

(<N <N<N<N<N<N<NJ<|

— P2 M W woun

c
D
(o]
a
F
B 4201  Acetylation (Protein..
s
A

-0.98 Amidation

8.4.3.3 Proteins View - Protein Tools
The Proteins View toolbar is at the upper-right corner of the protein sequence coverage tab and contains helpful
protein tools.

el X

Full screen: “* When selected, the protein coverage window expands in full screen mode. Click to return from full
screen mode.

Tool box: ™ The tool box contains the following tools:

e Copy protein sequence. This copies the protein sequence of the current selected protein into the system
clipboard.

e Save protein coverage as image. Different scale options are provided to increase the image size.

e Coverage statistics. This provides useful statistics based on the current selected protein.

PTM Profiling: i Calculates the difference in abundance between peptides with confidently identified PTMs

versus unmodified peptides. Peptide feature areas are used for this comparison.

The PTM Profiling tool provides quantitative information of modified peptides compared with unmodified peptides
for the modification sites of the protein across all MS samples.
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PN BTM Profile of QQIIST/ACTN_MOUSE X

Modication Al v Peptides Al ~ [ oply protein-level nommalization Save to Text Format
Protein Position # PTM ~10logP | lonIntensity(%) SMAModified SMA Unmodified CTRL Modified CTRLUnmodified mesiyey L[mlnnne[v[z[s]ez]r
M3 Oxidation (M) s 1 26564 23864 59164 1265 . N ) . e
L — L 1—— x
M228 Oxidation (M) 5271 0 7.8564 5.65E5 83864 11366 100 2= ¢ s T V- | L——TL L ™ L—HyMax
M2 Oxidation (M) ZEE 65184 16365 811Es 266E5 T ve
Q61 Deamidation (NQ) 3487 0 1.8284 22965 259E4 32165
M604 Oxidation (M) 7836 9 24864 862E4 7764 1.16E5
Qs Deamidation (NQ) 2496 0 31864 o 37364 o
N&4T Deamidation (NQ) 2436 5 31884 0 37364 o yio
Qes4 Deamidation (NQ) 2496 0 21864 ] 17364 ] i
w17 Oxidation (M) s616 12 26365 1.95E5 26365 41385 30 A P
it s
o
2
baj2+]
- by
baNH3| ya) L Lol bioy | 1120
100 200 300 400 500 500 700 800 900 1000 1100 1200 1300 1400 1500
o | . : " y 1 1 . 1 v . h s h h 08
Cluster positions 0 -
All the PTMs on Q9J191|ACTN2_MOUSE os | Jos
s Ooa a [ clignment [ crror mop  SSYSTESMA Zram =2 mi=94.8950 £-2 RT-85.10 TIC=24ES Max ntens—0.1E3 scan=10567
Peptide Peptide Position lon Intensity() SMAArea CTRLArea XICs
s oz LM(+15.99)LLLEVISGER 2 1 265E4 5914 216
L log2(aic)
— %o
M2z
Vs
asig 128
o
Vzzem o
i
asiq
iz
<0
D

m/z  RTRange Quality z lonintensity’%) SMAArea CTRLArea
6948040 54645538 6502 2 1 265E4 591E4

100 3
RT

OSMA1OSMA2 OSMA3 OWI1 OWI2 OWL3

The inputs for the profiling can be set using the drop-down lists at the top-left corner of the dialog.

Modification Al v  Peptides All v
W e p————
N306 | @ Desmidation (NQ) Q) 12738 28 2
M1235 | I 0igation (M) 2773 1 1.
[ BN e ' am - - -
e Proteins: The accession ID of the selected protein to be analyzed for PTM profiling is shown in the title of the

dialog. The selected protein can not be changed within the dialog. To run profiling on another protein, close

the dialog, select the protein of interest from the protein table and run the profiling by clicking l button.
Modification: The drop-down list contains the detected and selected confident PTMs for the protein. Select
the type of modification to study a specific PTM or choose “All the PTMs” to visualize the profiling information
of all PTM sites at together.

Note: The fixed PTMs are not used for profiling. In addition to this, the labeling modifications are not
considered either.

Peptides: Data source used for the analysis. “All” considers all the peptides for this protein.

Apply protein-level normalization: By default, the protein-level normalization is not applied. If checked, the
displayed modified/unmodified area is obtained by dividing the true modified/unmodified area by the
corresponding ratio of the selected protein.

PTM Profile Table
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The PTM Profile Table shows the detailed quantitative information for the modification sites. Each row in the table
shows the modified and unmodified area for each sample of the selected PTM at each detected modification site.
The table can be sorted by any column. The following list describes the contents in each column:

<JJ<J<J<J<J<]<]<

(Check box): Allow the selection of each table row. Only the marked rows are used for the PTM Profile Chart.
Protein Position: The detected modification sites in the protein. The modified amino acid symbol together
with the position in the protein sequence is shown.

PTM: The type of PTM being profiled.

-10logP: The best -10logP identification score for the corresponding modified peptides.

AScore/ion intensity: The best PTM AScore / ion intensity associated with the corresponding PTM at the
specified site of the modified peptides.

Group Modified: Total area of the features associated with the corresponding modified peptides for each
sample.

Group Unmodified: Total area of the features associated with the corresponding unmodified peptides for
each sample.

Protein Position PTM -10logP  lon Intensity(%) SMA Modified SMA Unmodified CTRL Modified CTRL Unmodified
Oxidation (M) 8.1
M228 Oxidation (M) 52.71 0 7.85E4 5.65E5 8.28E4 1.13E6
M246 Ouidation (M) 6735 0 6.51E4 1.83E5 B11E4 2.66E5
Q261 Deamidation (NQ) 3457 0 1.82E4 2.29E5 2.50E4 32165
MB04 Onidation (M) 7836 ] 3.44E4 B.62E4 3.77E4 1.16E5
0641 Deamidation (NQ) 2496 0 3,18E4 0 3.73E4 0
NB47 Deamidation (NQ) 2496 5 3.18E4 0 3.73E4 0
Q654 Deamidation (NQ) 2496 0 3.18E4 0 3.73E4 0
M717 Onidation (M) 56.16 12 2.63E5 1.95E5 3.63E5 413E5

PTM Profile Heat Map

Cluster positions

All the PTMs on Q9JIS1|ACTN2_MOUSE

< o
2 b
- Ing2|ratic)
I 40

-40
- M
. R

The PTM Profile Heat Map is located at the bottom left corner in the dialog. The relative abundance of modified
peptides in all groups for the selected modification sites as a heat map. The color scheme is determined by the
log2 ratios of the modified area of each group relative to the average abundance. For more details about the heat
map, please refer to section 8.3.3 Summary View - Heat Map
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Spectrum Annotation View

The Spectrum Annotation View provides a graphical representation for the best modified peptide and the best
unmodified peptide when “All” is selected from the “Peptides” drop-down list. The top spectrum corresponds to
the best modified peptide, whereas the bottom spectrum shows the best unmodified peptide.

Intensity (%) I- mlu[z[zfelv[z[s[c[e|r

Lm t L t L L 1 +—v—rt I —35 G—t E t R
I i T i o [ et e e s i el o s B
[ " ] [ 1 ; V7 ya | [ ' o
I Ly
s | .
b ?
b ¥ e
bmﬂ’t | | .
i | j by
b2 NHP Yal gl At .b’oul L r y11-H20 2
100 200 200 400 500 600 700 800 300 1000 1100 1200 1300 1400 1500
0‘5| R OO OO PP PO PP .. S T ST T T TUUUT U TP ! |0‘5
0 o e o
-0.5 | |-0.5

a, B m alignment error map Severe_SMA_2.raw ms=2 mz=694.8953 z=2 RT=55.10 TIC=2.4E5 Max intens.=9.3E3 scan=16587

Peptides Table. Peptides table lists the modified peptides that contain the selected PTM at the specified
modification site.

Peptide Peptide Position lon Intensity(%:) SMA Area CTRL Area
LM(+15.99)LLLEVISGER 2 1 2.65E4 5.01E4

All Matches Table. The supporting PSMs of the selected peptide in Peptides Table are listed in the All Matches
Table. The headers are self-explanatory. The last column Area is the area of the feature that is associated with the
corresponding PSM.

m/z RTRange | Quality z lonIntensity(%:) SMA Area CTRLArea
694.8049 5464-5538 65.02 2 1 2.65E4 5.91E4

XICs. It shows the XICs figure for the selected modified match in the All Matches Table.

288



XICs

2.16E5

Intensity

GE4

N

RT

OSMA1 OSMA2 OSMA2 OWT1 OWT2 OWT2

PTM Profile Export
The PTM profile can be exported as an image as well as in text format.

Image export: To save the profile chart, right click and choose Save to Image... menu item to save the displayed
graph as a PNG file.

Text format export: Click |M| button at the top-right corner to export the calculated PTM Profile data
to a text file in CSV format. The PTM Profile of the selected modification on the selected protein will be exported
by default. In addition, profiles on all proteins for the selected modification may also be exported, if “Export ptm
profile for all proteins” is checked. The exported file contains all necessary information to construct the PTM
profile graph. The PTM profile data are grouped together by protein, then by modification type, and then by the
modification site on the protein sequence. The headers of the CSV column are similar to the PTM Profile Table and
also self-explanatory. The following items are explained for clarity:

e Modified Peptide Sequence Window: protein sequence containing 10 AA ahead of the modification site
and 10 AA after the modification site with padding as necessary.

e Sample Best AScore / lon Intensity: best AScore or lon Intensity for each sample.

Note: When "Export PTM profile for all proteins" is not checked, only the profiling data that is marked in the

PTM Profile Table will be exported.

8.4.3.4 Proteins View - Supporting Peptides
The supporting peptides assigned to the protein are shown in a separate tab beside the Protein Coverage view.
The sequence can be clicked and a pop-up window will show up to display the feature details.
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Peptide Usedy Quality | Significance Avg.ppm  Avg.Area  SampleProfile  GroupProfile | SMAArea CTRLArea MaxRatio RTmean #Vector Start End PTM
HLDIPK 7633 3002 08 zises [ D o 9.86E5 208 2073 1 22 227
HRPDLIDYSK v os0z 3433 06 wes [N D o 21956 120 2406 2 193 202
ILASDKBYILAEELR 8225 3692 04 w2 [ D 1.99E6 263 4248 2 g7 85l
AC[+57.02)LISMGYDLGEAEFAR 65.24 406 0s 1o2es [N D o 1.06E5 106 5376 2 780 796 [
ALDYIASK 6504 121 29 rzee [ D 75284 103 2647 1 103 110
ASTHETWAYGK 65.51 4064 09 5 [ D oo 35865 404 2175 2 40 420
ATLPEADGER 7467 16.14 08 w2 [ D o 1.69E5 118 2228 1 563 572
ATLPEADGERQSILAIQNEVEKVIQSY... 60.47 2297 18 1 [N D oo 4.52E4 198 6446 1 563 592
DGLGLC(+57 02)ALHR 70,07 2920 0§ 175 [N D s 225E5 209 4286 2 182 192 @
DQSLGEELAR 7698 2066 04 wzes [N D s 125€5 127 3232 1 62 631
DVESASLTEVR 61.85 073 14 «zea [ 484 4.54E4 114 33.07 1 48 43
ETADTDTAEQVIASFR 67.27 7.10 08 2 [ D 266E5 153 4958 1 8 836
GITQEQMNEFR a7 001 05 rues [ D T.09E4 101 3222 1 749 759
1€(+57.02)DQWDR 73.82 418 09 1055 NN D o 1.03E5 105 25,82 1 45 492 [@
ISNRPAFMPSEGK 872 2658 08 wies [N D 20685 172 2655 2 350 366
1SSSNPYSTVTM{+15.99)DELR 6178 40 14 e [N D i 3774 110 3646 1 593 608 @
ISSSNPVSTVTMDELR 6735 1046 0s 1ot NN D o 1.16E5 134 4054 1 593 608
KHEAFESDLAAHQDRVEQIAAIAQEL.. 7337 1154 08 42015 [N D = 6.25E5 247 53.17 1 43 42
LEQAEKGYEEWLLNEIR 64.90 2355 06 soeecd NN D oo 3.63E4 176 51.02 1 EYER 7Y
LLETIDQLHLEFAK 7118 4203 13 a76ts  [HNRNRRE D o 691E5 265 4831 2 s 523

This table contains the following information of the quantifiable support peptides for the selected protein:

Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-
unique peptides and those not passing the filter will be excluded automatically.

Used: Shows whether this peptide is used to calculate the protein abundance. The top three peptides
with highest abundance are used to calculate the protein abundance.

Quality: The feature vector quality score.

Significance: The -10Ig of a p-value represents the likelihood that the observed change between
conditions is caused by random chance. The peptides are first separated into groups based on similar
quality score. Significance is then calculated for each quality score group, or bin, using a two-tail T-test
that assumes log normal distribution but does not assume equal variance. The -10log p-value is then
calculated from this result and then displayed in the significance column.

Avg. ppm: A peptide can have one or more feature vectors. Each feature vector has its own ppm
calculated from the mass error of each feature. The average mass error of a peptide is the average of
mass errors of all the feature vectors. This column displays the average mass error in ppm.

Avg. Area: Each feature in the feature vector has its own area under the XIC curve. The average area of a
feature vector is the average area of all the features associated with the peptide.

Sample Profile: The peptide abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the samples, the peptide areas in samples, and the corresponding ratios with respect to
the base sample.

Group Profile: The peptide abundance among the groups is depicted as a heat map. Hold the cursor on a
profile to view the groups, the peptide areas in groups, and the corresponding ratios with respect to the
group which contains the base sample.

Group Area: This column shows the peptide area for a group. It is calculated by summing up the areas of
feature vectors within a group

Max Ratio: This shows the maximum of the fold change values compared to the reference sample.

RT Mean: Each feature in the feature vector has its own retention time center. This column displays the
average retention time center of the feature vector.

#Vector: This shows the number of quantifiable feature vectors of a peptide.

Start: This shows the protein position of the first residue of the peptide.

End: This shows the protein position of the last residue (inclusive) of the peptide.

PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.
Scroll over each icon to see the modification name and mass.
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e  Feature Detail: Double click on a supporting peptide to go to the peptide page where the eXtracted lon
Chromatogram (XIC) curves are displayed (as seen below).

8.5 LFQ Result - Peptides View

Quantified proteins are displayed in the Peptide View along with their detailed information.

Proteins Summary

Peptides

1-1000 of 8120

Peptide
442 ILASDKPYILAEELR
443 ALGQNPTNAEVLR
444 DSNNLC(+57.02)LHFNPR
445 HIHELEK

446 AVAVVAQQLLSQGE!
47 TNVSGGAIALGH:

HY

448 HVFGESDELIGOK

FEATURE VECTOR Avg. m/z: 577.6618, : 3, Avg. RT: 4248, Avg. Area: 1.17E6, Quality: 8634, -10LgP: 56.16 -

Feature Details Sample Features

Sample  Area
SMA 1 6J0ES
O sma2 6545
O sma3  647ES
WI_1 1.86E6
O wr2 14566
O wis 1.79E6

Ratio

034
035
035
1

Q78
096

Avg. Area
13786

471265
697E5
22766
259E6
535E5
105E6

Quality
8225
8225
8223
8222
.l |
8218
8218

Significance

3692
2672
16.97
2759
1334
186

1092

RT Alignment

58665

Avg. ppm

04
05
(]
032

Sample Profile

8.5.1 Peptides View - Peptide Table

The peptides are grouped together based on quantifiable feature vectors with the same sequence. When there are
more than 1000 peptides, the table is split into multiple pages.

442
443
244
445
445
247
248

Peptide

ILASDKPYILAEELR
ALGQNPTNAEVLR

Avg. Area

DSNNLC(+57.02)LHFNPR

HIHELEK

AVAVVAQQOLLSQGEHYWEVEVGDKPR
TNVSGGAIALGHPLGGSGSR

HVFGESDELIGOK

1.37E6
4125
6.97ES
2.87E6
2.59E6
3.35E5
1.05E6

Quality
8225
8235
2223
8222
8221
8218
8218

Significance  Avg.ppm  Sample Profile

3692
2672
16.97
27.59
13.24
1.86

1092

04

Group Profile

7.53E5
5.27E5
7.92E5
1.99E6
2.24E6
542E5
9.84E5

5.72E6

1.98E6
2.97€5
6.03E5
276E6
2.95E6
5.29€5
1.11E6

Group Profile SMA Area

7.53E5
5.27E5
7.92E5
1.99e6
2.24E6
542E5
9.84E5

263
177
131
180
132
103
113

O SMA1

CTRL Area Max Ratio RT mean = #Vector

1.98E6
2.97E5
6.03E5
3.76E6
2.95E6
3.29E5
1.11E6

4248
2972
3335
1285
57.01
3057
3147

WT_1

2.63
177
131
1.89
132
1.03
113

SMA Area CTRLArea MaxRatio RTmean #Vector

2

B
B
1
2
p
>

4248
29.72
33235
12.85
57.01
30.57
3147

seq contains

Accession PTM

—ry

Q9UI9TJACTNZ_MOUSE
PO9541|MYL4_MOUSE

P16043|LEGT_MOUSE &
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Q9JIST|ACTN2_MOUSE
PO9541|MYL4_MOUSE
P16045|LEG1_MOUSE c
Q55X39|MYH4_MOUSE:P13542|MY...
QIXH17|TRI72_MOUSE
Q8BWT1[THIM_MOUSE
PI7TS1[TPIS_MOUSE

The view is similar to the support peptide table described in the previous section Section 8.4.3.4 Proteins View -
Supporting Peptides. The Peptide table entries may be filtered by using the Peptide View Filters on top of the
peptide table. To reiterate, the columns are:

o Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-

unique peptides and those not passing the filter will be excluded automatically.

e  Avg. Area: Each feature in the feature vector has its own area under the XIC curve. The average area of a
feature vector is the average area of all the features associated with the peptide.
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e Quality: The feature vector quality score.

e Significance: The -10Ig of a p-value represents the likelihood that the observed change between
conditions is caused by random chance. The peptides are first separated into groups based on similar
quality score. Significance is then calculated for each quality score group, or bin, using a two-tail T-test
that assumes log normal distribution but does not assume equal variance. The -10log p-value is then
calculated from this result and then displayed in the significance column.

e Avg. ppm: A peptide can have one or more feature vectors. Each feature vector has its own ppm
calculated from the mass error of each feature. The average mass error of a peptide is the average of
mass errors of all the feature vectors. This column displays the average mass error in ppm.

e Sample Profile: The peptide abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the samples, the peptide areas in samples, and the corresponding ratios with respect to
the base sample.

e  Group Profile: The peptide abundance among the groups is depicted as a heat map. Hold the cursor on a
profile to view the groups, the peptide areas in groups, and the corresponding ratios with respect to the
group which contains the base sample.

e  Group Area: This column shows the peptide area for a group. It is calculated by summing up the areas of
feature vectors within a group

e  Max Ratio: This shows the maximum of the fold change values compared to the reference sample.

e RT Mean: Each feature in the feature vector has its own retention time center. This column displays the
average retention time center of the feature vector.

e  H#Vector: This shows the number of quantifiable feature vectors of a peptide.

e Accession: The proteins that the peptide was found in.

e PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.
Scroll over each icon to see the modification name and mass.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

8.5.2 Peptide Table controls
The menu above the peptide table provides options to scroll through the table of peptides, filter the table, show
optional columns and search for specific entries.

1-1000 of 1595 = v | rpeptidevViewFiter | scan = - [] Noresuit | & |

8.5.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1 1001 - 1595 of 1585 -
In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the

previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.
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8.5.2.2 Peptide Table controls - View Filter

|' Peptide View Filter |

Click on the —— ' button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:

N Peptide View Filter ®

Peptide sequence contains
Significance »= 0 i
Fold Change »>= 1 i
PTM containsi@

Deamidation (NQ)

Oxidation (M)

Carbamidomethylation

Note: Multiple sequence can be separated by a semi-colon | Reset |

e Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e Significance >=: Only peptides that pass this Significance threshold will remain in the table.
e Fold Change >=: Peptides with Max Ratio below this threshold will be removed from the table.

e PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptides table.

Click on Cancel to discard the changes in the View Filter.

8.5.2.3 Peptide Table controls - Optional Columns

Click on the i button to open the optional columns dropdown. The sample ratios and group ratios can be
displayed in the peptide table for easy view and sorting. For projects with many samples, it might be useful to hide
these optional columns and reduce the width of the peptide table.
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Show/Hide Columns
v [:] Sample Ratio
! [ ] Ratio SMA_1
[ ] Ratio SMA_2
[ ] Ratio SMA_3
(] Ratio WT_1
[ ] RatioWT_2
[ ] RatiowT_3
| v D Group Ratio
(] Ratio SMA
[ ] Ratio CTRL

8.5.2.4 Peptide Table controls - Search function
On the top right of menu, there is a search function with 2 options. Search results can be navigated between using
the Up or Down arrows.

m/z = o 560.2 E 11

Options for searching include:

e m/z=:Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

8.5.3 Feature vector selection

Click on the Feature Vector dropdown to open a dropdown to display the feature vectors that correspond to the
selected peptide. The peptide -10IgP score is the highest among the -10IgP scores of its feature vectors. The
peptide quality score corresponds to the average of the quality scores of all feature vectors.

FEATURE VECTOR Avg, m/z: 577.6618, z 3, Avg. RT: 42,48, Avg, Area: 1.17EG, Quality: 3534, -10LgP: 56.16 -

FEATURE VECTOR Avg. m/z: 377.6618, = 3, Avg. RT: 42,48, Avg. Area: 1.17E6, Quality: 86.34, -10LgP: 56.16

FEATURE VECTOR Awg. m/z: 865.9887, = 2, Avg, RT: 42,43, Avg, Area: 1.94E5, Quality: 7817, -10LgP: 82.45
|

- WO
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8.5.4 Protein jump button

Clickon = to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
protein summary filter or summary page protein filter, then the option to jump will be grayed out.

8.5.5 Feature Details

The Feature Details contains the eXtracted lon Chromatogram (XIC) chart. The eXtracted lon Chromatogram (XIC)
chart displays the shape of the selected peptide feature vector over the retention time range associated with the
identification. The table on the left displays both the area and the ratio of the features in the highest average
abundance feature vector. This table also works as a control to select the features that will be used to draw the XIC
plot. By default, the first sample in each group is selected.

Sample  Area | Ratio sa5e6

SMAT  629E5 034
O smaz 65485 035
(] sMA3 64765 035 .
WI_1 18666 1 57266 2266
O wr2 14566 078
O wrs 179E6  0.96
) AT
OSMA_T OWT_1
Click on bl to switch between raw and aligned RT view.

Click on = to export the XIC chart.

8.5.6 Sample Features

This tab displays a close up LC/MS view of the detected features from the selected samples. The feature boundary
is shown by the bounding polygon. The center of the feature is denoted by a solid red dot on the monoisotopic
peak cluster. Placing the cursor on this feature center displays a tool tip that shows the m/z value, the mean

retention time, the charge state, and the intensity. The centers of the features are used to calculate the retention
time alignment.

The button &= at the top-right corner of the tab can be used to toggle between the 2D and the 3D LC/MS views.
To open a closed sample select the sample using the drop down found on the right hand side.
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FEATURE VECTOR Awg. m/z: 577.6618, z: 3, Avg. RT: 4248, Avg. Area: 1.17E6, Quality: 8634, -10LgP: 56.16

Feature Details Sample Features RT Alignment

L

RT, Severe_SMA_1.raw yx AT Wild_Type_l.raw WoE B
530,23 44.00 1
Show -
44.0-] 44.0- SMA2
SMA_3
WT_2
WT_3
575 576 577 578 579 580 mfz 575 576 577 578 579 580 mjz
8.5.7 RT Alignment
This tab displays the aligned TIC curves of the selected samples with the highlighted retention time range of the
selected feature. Use the toggle switch in the top-right corner to switch between the before and after RT
alignment view. Click the E button to view the pairwise RT alignment in the pop-up window. Select the sample
pair from the drop-down menu to view the desired pairwise RT alignment.
Feature Details Sample Features
| &2
SMA_1T 00 100 200 300 400 (425 500 60.0 700 800 90.0
WT_1 120 215 303 400 425 50.1 602 702

8.6 LFQ Exporting

In Project View, double-click on €2 EPort t5 open the Export node.
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v D Label Free Quantification Exports

(] IFQresult exportin €8V [__] Export in HTML

Pratein CSV B Summary view
Peptide C5V Report Proteins in HTML with:
Support Peptide C5V Protein coverage
Feature Vector CSY @ Supporting peptides
Best unique PSM

(] Export peptide list in HTML

8.6.1 LFQ result - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Label Free Quantification results in CSV format:

Proteins CSV: The list of protein quantifications, filtered by the protein filters in the Summary view and
will be saved to proteins.csv.

Peptide CSV: A complete list of all quantified peptides that pass the peptide feature filters set on the
"Summary" page and their associated details.

Support peptides CSV: These are the supporting peptides of the quantified proteins and their associated
details.

Feature Vector CSV: All predicted peptide features and their associated quantification information. Both
identified and unidentified peptide features are included. To include unidentified peptide features, set the
Peptide Id Count equal to 0 in the Peptide feature filter.

8.6.2 LFQ result - Exporting - HTML format
Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

Protein coverage: The coverage pane will be saved for each protein.

Supporting peptides: A list of supporting peptides will be saved for each protein.

Best unique PSM: The best unique PSM will be saved for each protein.

Export peptide list in html: creates a separate HTML-containing peptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.

8.7 Quantification Quality Control (QC)

In the Quantification workflow, the Quality Control function can be included as an optional step to produce an
automated QC result node for sophisticated QC analysis on the data level and protein/peptide quantification. The
function is used in both DDA and DIA data.
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. id QC | .
Double-click on Ed in the analysis to open the QC result node.

Summary Filter

=

]

E

£ QC Summary
Table 1. Statistics of filtered results. Figure 1. Failed Attributes Chart.
Selected Samples Count 3
Passed Samples Count 2 s N

8 Ratio of Passed Samples 40% 3

2 Failed Samples Count 3 25

Q Ratio of Failed Samples 60% 2
Total Failed Attributes 3 ‘

# Failed Samples

&

& 2

Identification QC
o

& & -:F’&
é\“h N o
& ¢

o R A
=]
5 Failed Attributes
£
=
5
3 Table 2. Statistics of LFQ Result
w # # 4 - u i [F Quantified | ;
8 Sample Name [ MS1 [# MS2 |# PSM |[dentified |Quantified |# Peptides "‘g:‘”?;’iea ”G]iz:e': Protein a'plzsﬁés R]:zlljte
o Features | Features P P Groups | P
= Control Sample | 4848 [16605 [43989 [ 31758 | 22988 | 14305 10013 2315 1945 308 |[53.76%
) N
e A‘“zgajnzfé““d 4889 16456 (42231 | 28927 | 20351 | 14955 9750 2687 1945 283 [5261%
7}

Ecoli30_Offgel_black | 4738 16750 [20480 | 23870 | 21640 8330 9052 1480 1847 354 [34.88%

[Ecoli30_Offgel_green | 4892 [16982 [29400 [ 21784 | 16431 | 12363 8223 2694 1844 238 |34.84%

Ecoli30_Offeel_red | 4884 [16789 29939 [ 21112 | 20661 | 10970 9682 2177 1939 273 34.84%
Figure 2. Error Distribution. (a) MS1 Mass Error Distribution. (b) MS2 Mass Error Distribution.
(a) ()
20 06
05
§ s 04 I l

8.7.1 Quantification Quality Control (QC) - Summary
The QC Summary page gives an overview of the passed and failed samples with the selected attributes.

Click on to open the QC summary filter which provides to option to choose samples and attributes to
check whether they pass the acceptance tolerance with respect to the Control sample.
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" su mmary Filter

Control Sample: Eccli10_Cffgel_black

Select Samples:

Clear

All Samples
Ecoli10_Cffgel_green
Ecoli10_Offgel_red
Ecoli30_Offgel_black
Ecoli30_Cffgel_green
Ecoli30_Offgel_red

Select QC Attributes:

(] Al Attributes
Quantification Attributes
Quantified Peptides

C] Quantified Protein Groups
C] Quantified Features
C] Missing Value (3)
C] Feature Correlation
Identification Attributes
[J=psm

(] #Ms2 Scans

# |dentified Features
# Peptides

C] # Sequences

C] # Protein Groups

C] # Top Proteins
1 # all Proteins

Cancel | |

To adjust the control sample or acceptance tolerance, another analysis will need to be run. Simply click on Modify

Analysis and adjust those two settings in the QC step, leaving other parameters the same.

Table 1. Statistics of filtered results.
Selected Samples Count 5

Passed Samples Count 2
Ratio of Passed Samples 40%
Failed Samples Count 3
Ratio of Failed Samples 60%
Total Failed Attributes 3

Table 1 provides a quick glance on the number of passed and failed samples from the selected samples.

Figure 1 shows a histogram of the failed attributes and the number of samples with that failed attribute.

15

3

25

# Failed Samples

Figure 1. Failed Attributes Chart.

Failed Attributes

*

\0
&
Q"’
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Table 2. Statistics of LFQ Result

] # . . . . |# Quantified .

. . R ,.
Sample Name ¢ MS1 [# MS2 [# PSM |Identified |Quantified |# Peptides Fg“"‘{‘;‘ﬁe‘i "Gim‘em Protein ﬂ'PPSA."Ii’ R]g
Features | Features eptides oups Groups | eptides ®
Control Sample || 4848 [16605 [43989 [ 31758 [ 22988 [ 14305 10013 2315 1945 308 [53.76%
Average of Passed | yoaq | 16456 (42231 | 28927 | 20351 14955 9750 2687 1945 283 |5261%

Samples

Ecoli30_Offeel black | 4738 [16750 [29489 [ 23870 | 21640 8330 9052 1480 1847 354 [34.88%
[Ecoli30_Offgel_green | 4892 |16982 [20400 | 21784 | 16431 12363 8223 2694 1844 238 34.84%
Ecoli30_Offgel red | 4884 (16780 [29930 | 21112 | 20661 10970 9682 2177 1939 273 [3484%

Table 2 provides more details on which particular samples have failed attributes, and the average values for those
passed samples. The columns in this table were selected as attributes of interest, so they will not align with all
attributes that were selected in the Summary filter.

Figure 2. Error Distribution. (a) MS1 Mass Error Distribution. (b) MS2 Mass Error Distribution.

(2) (b)
0.6
05
04

: 1
L HB €

-01

-0.2
-03

04

PSM Precursor lon Error (PPM)
Fragment lon Error (DA)

-05
20 -06

Control Sample Passed Samples Failed Samples Control S2mple Passed Samples Failed Samples

Figure 2 shows how the MS and MS/MS distribution compares to the control sample.

Table 3. QC Parameters.
Control Sample: Ecolil0_Offgel black
Acceptance Tolerance: 20.0%
Total Sample Count: 6
QC Attributes:
# Identified Features
# Peptides
Quantified Peptides
Standard Peptides:
GFAFVTFESPADAK, 2
GVAINMVTEEDK, 2
ITLDNAYMEK, 2
VDQSAVGFEYQGK. 2
LLEPDIER, 3
LLEPDIER, 2
TFIATKPDGVQR. 2
TFIATKEPDGVQE, 3
TFVLEVMGR, 2
ALAAQNIVEDMEQR, 2

Table 3 simply shows the QC parameters that were set in this analysis. The Standard Peptides list here can be
highlighted and copied, allowing for easy re-use of the standard peptides in another analysis.
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8.7.2 Quantification Quality Control (QC) - Data QC

Sample Name | All Attributes % MS1  #MS2 MS2/MS1Rate # Detected Feature  Full Width (min) ~ FWHM (sec) ~ BPC # Detected Feature By Sample
i 900000
Ecoli10_Offgel_black Pass 4848 16605 3.42 602690 0.29 11.44 220E8)  soo000 | Min and Max Acceptance tolerance
Ecoli10_Offgel_green Pass 5015 16671 332 557354 0.29 1143 30268
Ecoli10_Offgel_red Pass 1764 16242 340 164306 0.29 1145 1.92E0 £oncon
Ecoli30_Offgel_black Fail 4738 16750 353 657463 0.29 1144 34868 B ettt ————
Ecoli30_Offgel_green Fail 4892 16982 347 511001 0.29 11.27 4.04E8
Ecoli30_Offgel_red Fail 4884 16789 343 566378 0.29 1113 39168 o sa0000
Average Sample Pass 4856 16673 343 559865 0.29 1136 anes 2
& soocoo| __ eer e e o
]
a
E 400000
b
[a]
* 300000
200000
100000
o
2 2 E ] E g
g g 3 3 3 g
5 5 5 5 5 5
= b s 4 ‘a ]
& 3 i 5 i i
= 5 B 5
Samples
A EEE——
3D MS2 Count over Retention Time
Sample TIC oo
20,000
70,000
€
E
O 60,000
9
o,
s 50,000
o
.Z 40,000
i
2
E 30000
5
3
20,000
10,000
o
] 25 50 75 100 125 150 o 10 20 30 40 50 60 70O 80 S0 100 110 120 130 140 150 180
Retention Time (mins) Retention Time (mins)
© Ecoli10_Offgel_black © Ecoli10_Offgel_black

The Data QC pertains to quality control measures related to the data itself. The following columns are in the table:

e Sample Name: Name of each sample.

e All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Data QC), it will be marked as Fail.

e  #MS1: The number of MS scans in the last fraction in each sample.

e  #MS2: The number of MS/MS scans in the last fraction in each sample.

e MS2/MS2 Rate: Calculated as #MS2/#MS1.

e # Detected Feature: The number of features in each sample.

e  Full Width (min): Measures the width of the median eluted peptide feature for each sample.

e FWHM (sec): Abbreviation for Full Width at Half Maximum. This measures the number of seconds at half
the maximum abundance of the median eluted peptide feature for each sample.

e  BPC: Shows the BPC intensity of each sample.

e TIC Correlation: The Pearson correlation coefficient with respect to points on the control sample TIC.

The table has two selection controls. When selecting a cell, the column and row are highlighted. The highlighted
column will update the histogram, showing the distribution between the control sample and all other samples.
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All Attributes
ick Pass
en Pass
E Pass
ck Fail
en Fail
4 Fail
Pass

#Ms1
4848
5015
4764
4738
4892
4384
4356

#Ms2
16605
16671
16242
16750
16982
16789
16673

MS2/MS1 Rate  # Detected Feature

3.42
332
340
3.53
347
343
343

602690
557354
464306
657463
511001
566378
559865

Full Width (min)
0.29
0.29
0.29
0.29
0.29
0.29
0.29

Selected column updates the Histogram

FWHM (sec)
11.44
1143
1145
1144
127
1113
11.36

BPC
2.29E8
3.02E8
1.92E8
3.48E8
4.04E8
191E8
311ER

TIC Correlation

1.0000
0.9055
0.0495
08913
0.8810

# Detected Feature

900000
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# Detected Feature By Sample
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Samples

The highlighted row is for comparing the control sample and the sample in the selected row. A Sample TIC chart is

provided to examine how the TIC curve compares. Click on the
overlap. The MS2 Count over Retention Time chart compares the cumulative MS/MS count as Retention time

increases.

Right-click on the charts to export the image at any time.
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8.7.3 Quantification Quality Control (QC) - Identification QC

Similar to Data QC, the Identification QC tab also provides a table with statistics of interest and relevant charts
from Identification results. If PEAKS PTM Search or SPIDER was included in the analysis, then the Identification QC
will consider results from the last result generated in the workflow, otherwise it will use the DB Search result.

Start Page F QC 20% tole...ptides x

Sample Name All Attributes  # MS2  # Identified Feature # PSM  # Peptide  # Sequence # Protein Group # Top Protein & All Protein Missed Cleavage Ratio Enzyme Specificity Ratio  # PSM / # Peptide Rate

2 | Ecoli10_Offgel black Pass 81828 31758 43989 14305 13573 2315 2393 2745 0.05 0.93 3.08
E Eccli10_Offgel_green Pass 83098 31876 43322 16086 15340 2685 2772 3210 0.05 0.93 2.69
E
7 | Ecoli10 Dffgel_red Pass 77486 25978 41141 13824 13017 2689 2792 3124 0.04 092 2.98
Ecoli30_Offgel_black Fail 84539 23870 20489 8330 7965 14e0 1543 1a20 0.07 094 3.54
Ecoli30_Offgel_green Fail 84382 21784 29400 12363 1778 2694 2805 3194 0.08 094 233
Ecoli30_Offgel_red Fail 85925 21112 20939 10970 10483 2177 2265 2585 0.08 094 272
o Average Sample Pass 82876 26063 36213 12646 12026 2340 2428 2776 0.06 093 2.90
a
8
m
a
Protein Group Identifications By Sample Protein Overlap between Selected Samples Peptide Sequence Qverlap between Selected Samples
Q
(=}
c i Rl Min and Max Acceptance tolerance Ecolil0_0Offgel_green Ecolil0_oOffgel_green
S =
w g 3000
=T TR e
= a
c =]
] 2000
k-l N T AR Tha R T A i AR T R
S
c
g 1w 297 2096 676 3330 11754 5183
Q °
g a
c o
= >
8 ' & K o s o
£ > Y o & & o
= 46 ey o 45 o &
5 oF o 7 = o 7
207 o & H7 Y ES
= & & B & & <
a o g & &
Samples
n
@
=
3 Peptide Frequency Distribution MS1 Mass Error Distribution MS2 Mass Error Distribution
o
S 8000 20 075
<]
- 7,000 —
- £ g o=
7] o 6000 ST [=}
< = = | — —
3 5000 s g 0
S 5 — w
@ 4,000 v c
¢ o == -
8 3000 5 Y o
& S s £ \
2,000 2 g 025
o
= -10 =
1.000 I g I.IL. -050
; [T ; . =
123456 7 8 91011 1213141516 17 18 1920+ -20 075
#PSM/Peptide Ecoli10_Offgel_black Ecoli10_Offgel_green Ecoli10_Offgel_black Ecoli10_Offgel_green
Sample Sample

M Ecoli10_Offgel_black [ Ecoli10_Offgel_green
The table contains the following columns pertaining to the Identification result:

e Sample Name: Name of each sample.

e All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Identification QC), it will be marked
as Fail.

e  # MS2: The number of MS2 scans in each sample.

e #lIdentified Feature: The total number of features with identified spectra.

e  # PSM: Total number of PSMs identified in the sample.

e  # Peptide: Total number of distinct peptides identified in the sample.

e # Sequence: Total number of distinct peptide backbones identified in the sample.

e  # Protein Groups: Total number of protein groups identified in the sample.

e # Top Protein: Total number of top proteins identified in the sample.

e  # All Protein: Total number of proteins identified in the sample.

e Missed Cleavage Ratio: The ratio of identified peptides with missed cleavages versus peptides without any
missed cleavages.

e Enzyme Specificity Ratio: The ratio of identified peptides with specific digest versus peptides without.

e # PSM / # Peptide Rate: The ratio of # PSM and # Peptide for each sample.
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e  MS1 Error Mean (SD): Shows the MS1 error mean in ppm and the standard deviation
e MS2 Error Mean (SD): Shows the MS/MS error mean in Da and the standard deviation
e ID Rate (%): Calculated as percent of #PSM / # MS2

Row and Column selection works the same as Data QC, where the selected Column will update the histogram to
show the distribution of the column for each sample, and the selected Row will update the charts according to
how they compare with the control sample. The charts include a venn diagram for protein and peptide overlap, a
#PSM/#Peptide distribution, and the MS1 and MS2 error distributions violin plots.

Right-click on the charts to export the image at any time.

8.7.4 Quantification Quality Control (QC) - Quantification QC

The Quantification QC tab provides a table with statistics of interest and relevant charts from LFQ results.

Sample Name Al Attributes  # Identified Feature # Quantified Feature Missing Value (%) Feature Correlation # |dentified Peptide # Quantified Peptide # |dentified Protein Gr...a # Quantified Protein Group

= Sample 1 Pass 54058 57361 050 1.0000 48556 50217 ETE] 7041
5
£ Sample 3 Fail 48272 57025 1.09 09598 43298 49989 7000 7029
£
3 Sample 3 Pass 50377 57316 058 08791 45320 50183 7178 7040
Sample 9 Pass 49407 57095 096 08563 44213 50030 7181 7033
Sample 10 Pass 0111 57311 059 0.9660 44855 50175 7258 7035
Sample 2 Pass 51736 57019 1.10 09799 46394 49944 7314 7031
o Sample 4 Pass 50898 57380 047 09771 45800 50233 7324 7040
g Sample & Pass 51566 57445 036 09720 46347 50285 7350 7050
8 Sample 7 Pass 52002 57150 087 05740 46504 50050 7407 7037
Sample 6 Pass 53323 57370 049 09767 47875 50238 7419 7054
Average Sample Pass 51185 57247 070 09741 45316 50134 7280 7039
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The table contains the following columns pertaining to the Quantification result:

e Sample Name: Name of each sample.

e All Attributes: Pass/Fail flag. If a sample fails ANY attribute (not just in Quantification QC), it will be
marked as Fail.

e #Identified Feature: The total number of features with identified spectra. Same number as in
Identification QC.

e # Quantified Feature: The total number of features used for feature vectors from the sample.

e Missing Value (%): Displays the missing value after ID Transfer for each sample. This is the same number
as in the LFQ result.
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e  Feature Correlation: Measures the pearson correlation coefficient of the features compared to the control
sample. This is the same value as the feature correlation in the LFQ result sample correlation pop-up.

e {#Identified Peptide: Total number of distinct peptides identified in the sample. This is the same number
as in Identification QC. When selecting this column, the # Quantified Peptide column is also selected.

e # Quantified Peptide: Total number of distinct peptides quantified in the sample. When selecting this
column, the # Identified peptide column is also selected.

e #Identified Protein Group: Total number of protein groups identified in the sample. This is the same
number as in Identification QC. When selecting this column, the # Quantified protein group column is also
selected.

e # Quantified Protein Group: Total number of protein groups quantified in the sample. When selecting this
column, the # Identified protein group column is also selected.

Row and Column selection works the same as Data QC, where the selected Column will update the histogram to
show the distribution of the column for each sample, and the selected Row will update the charts according to
how they compare with the control sample. The distribution chart for Peptides and Protein groups are slightly
different in that the Identified and Quantified columns are always selected together and displayed on the same
chart. A correlation plot between top protein, peptide, and feature is drawn for the selected sample and control
sample. An RT Alignment chart is provided to show the retention time alignment between selected sample and
control sample.

Right-click on the charts to export the image at any time.

8.7.5 Quantification Quality Control (QC) - Standard Peptides

When standard peptides were added to QC function, an additional tab is in the QC result node. A table will show
which peptides are found in each sample, and the RT and m/z for those standard peptides can be viewed for quick
comparison between samples.
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Samples

Each sample and the standard peptides are listed in the table. The table can be sorted, but the control sample will
always be the first index. Click on the columns to select/deselect that standard peptide for viewing in the RT and
M/Z reproducibility charts. Multiple columns can be selected, and if none are selected then all standard peptides
will be displayed. For those standard peptides of interest, there are checkboxes on the right side of the charts
which can be toggled to show missing values. Those samples that are missing will have a vertical bar drawn, so that
it is easier to tell which samples are missing the standard peptides.

Right-click on the charts to export the image at any time.

8.7.6 Identification Quality Control (QC) - QC Result Exports

As mentioned, all images in the QC result node can be exported by right-clicking on the chart, and selecting Export
. Export image

image.

The Export Chart pop-up will appear, and the image can be exported at different scales.

Export Chart n

Scale: |1 -

A d

Save To: ChUsershtyang\PeaksExports
File Name: | Sample_Ticpng
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Besides image exporting, the tables can be exported in CSV files and each QC view can be exported in HTML

format. Double-click the & ExPort

* D QC result Exports

[ ] QC result in CSV

Data QC C5V
Identification QC C5V
Quantification QC T8V
Standard Peptide QC C5V

node to find the QC Export options.

[ ] Export in HTML

Summary view

Data QC report
Identification QC report
Quantification QC report
Standard Peptide report
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9. Isobaric Labelling Quantification (TMT / iTRAQ)

Isobaric labelling quantification with chemical labels at the MS2 (or MS3) level is one of the three quantification
modes that are supported by the optional PEAKS Q module of PEAKS Studio. In contrast to LFQ Quantification,
TMT/iTRAQ Quantification is based on the relative intensities of the fragment peaks at fixed m/z values within an
MS2 (or MS3) spectrum. To prepare for this, isobaric chemical labels are introduced into samples during the
sample preparation stage. The samples are then combined and analyzed together in an LC-MS/MS experiment.

The same peptides from different samples will have the same precursor m/z and retention time, and are
fragmented together. In the MS/MS (MS3) scans, labels from different samples will produce different reporter
ions, which can then be used to calculate the quantification ratio between samples. Both user-defined and
commercial labels (i.e. iTRAQ and TMT) are supported by PEAKS Q.

9.1 Isobaric Labelling Quantification Analysis Workflow and Settings
Select the PEAKS Q workflow in the Workflow Selection step

O G PEAKS Q (In-depth de novo Quantification)

e

The following steps are the same as in the PEAKS DB workflow (as in section 6.1 Database Search Workflow and
Parameter Settings) and is reiterated below.

Click on Data Refine to proceed through the workflow.

Data Refine Options
C] Associate feature with Chimera [DDA]

For Isobaric labelling quantification, it is recommended to disable the associate feature with Chimera option in
Data Refine step. Proceed to the next step to see the DB Search parameters.
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‘ Project Wizard x

Error Tolerance

Precursor mass: | 10 ppm - Fragment ion: | 0.02 Da

Enzyme

Enzyme: Specified by each sample - Digest Mode:  Semi-Specific hd Missed Cleavage: | 3 :
PTM

Set PTM

Switch Type

Maximum allowed variable PTM per peptide: | 3

i

Database
Target Database:  Human_ReviewedCanonical.. v Taxonomy: | all species
Contaminant Database:  N/A - Peptide Length: & T ot 45 -

E] Deep Leaming Boost

CQuantification

The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the peptide and the monoisotopic mass
of the precursor ion.

Precursor Mass Tolerance unit: PEAKS generates peptides within the precursor mass error tolerance. Precursor
mass error tolerance can be specified in either Daltons or ppm.

Fragment Mass Error Tolerance: PEAKS uses this value when scoring peptide sequences. PEAKS Studio considers a
fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units are Daltons.

Both precursor and fragment error tolerance parameters need to be set consistently with the mass accuracy of the
instrument.

Enzyme Settings: PEAKS Studio digests the protein database in silico to generate peptide candidates. It is necessary
to specify the enzyme for protein digestion from the Enzyme drop-down menu.

Note: When the selected dataset is digested with different enzymes, "Specified by each sample" allows samples to
be analyzed separately using their respective enzymes specified during project creation.
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Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high degree of
non-specificity.

Missed Cleavages: This specifies the number of missed cleavage sites allowed in a peptide.

Digest Mode: This specifies the type of in silico cleavages allowed at a peptide termini based on the method used
for protein digestion. If "Specific" is selected, the specificity of the selected enzyme is strictly enforced at both
termini of a peptide. "Semispecific" allows one terminus to disobey the enzyme specificity rules.

Note: If the enzyme is specified as "None", then no matter which mode is selected for "Digest Mode", the "None"
enzyme digest rule will be applied.

PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and a few common

variable PTMs expected in the experiment. Highlight PTMs and click on the 1| putton to place them as either
Fixed or Variable PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking
“Remove All” will reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into
the Variable PTM list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on
“View” to see more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Note: The use of variable modifications increases the size of the computational search space for the de novo
sequencing algorithm. It is recommended not to select too many variable modifications in PEAKS de novo. See
PEAKS PTM for alternate search options.

Target Database: Select a protein sequence database for the search. Select one from the list of databases that

Set/View

have been configured in PEAKS and set the taxonomy by clicking on [ ], if applicable. To configure a new

Mew

database, click on ‘: | next to the Target Database dropdown to open the Database Configuration dialog.

Contaminant Database: To search for contaminants, select a contaminant database from the list of databases that
have been configured in PEAKS. Keep the selection as N/A if no contaminant database is required for the search.

Peptide Length: The length for a peptide can be set when creating an analysis, where the default peptide length
range is between 6 and 45.

Deep Learning Boost: Check this option to use PEAKS enhanced deeplearning algorithm to better identify PSMs in
the DB Search process.

Click on Quantification to proceed to the next step and select the Reporter lon Quantification (eg. iTRAQ/TMT)
option.
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‘ Project Wizard

Quantification Q Label Free @ Reporter lon Quantification (eg. iTRAQ/TMT) Q Precursor lon Quantification (eg. SILAC)

The following parameters are available:

‘ Analysis Wizard

Quantification Q Label Free @ Reporter lon Quantification (eg. iTRAQ/TMT) O Precursor lon Quantification (eg. SILAC)

Basic Options
Select Method:  TMT-10plex (CID/HCD) - Mass Error Tolerance: 10

Purity Correction

D Perfarm Purity Correction

Quality Control

ppm ¥ Reporter lon Type: O Ms2 @ Ms3

ir

Replicate Channels TMT10-126, TMT10-127N V=03

Replicate Channels TMT10-129N, TMT10-129C V=03

+ Add Replicates...

Spectrum Filters Quality = 0, Reporter ion intensity = 0.0, Number of channels present > 1.

Protein Filters Significance Method: ANOVA, Significance = 0.0, Unigue peptides = 1, 1 £ Fold change = 64.

Experiment Setting Sample normalization: No Normalization, Groups: default.

Report Cancel

Select Methods: From the Select Methods drop-down menu, choose the appropriate quantification method used
in the experiment, e.g. TMT-10plex

Mass Error Tolerance: This parameter is used to locate the reporter ion peaks in the MS/MS scan. Either Da or
ppm can be selected as the mass unit.

Report lon Type: This parameter allows for the selection of MS2 or MS3 as the reporter ion type for quantification.

Perform Purity Correction: Select the checkbox to edit correction factors for chemical labels (if applicable). Once
the checkbox is selected, click the down arrow to open the dialogue that allows users to setup the purity
correction. The dialogue is setup to mimic a Certificate of Analysis, where each factor within the table can be
modified by double-clicking the particular cell of interest.
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Quality Control: The TMT QC function is used to specify replicate channels with a CV threshold filter. Those
replicate channels that have CV above the filter will be filtered out and will not be used in the peptide and protein
ratio calculation.

Click on the tool icon next to Spectrum Filters to open the Spectrum filter dialog.

Spectrum Filters | i\ | Quality = 0, Report ion intensity = 0.0, Number of channels present = 1.

Y Spectrum Filters >
Quality | : | 3 |
Report ion intensity 2: | 0 : | $ |
Mumber of Channels Presert 2: | 1 - | : |

[:] Reference Channel Present

e Quality: A higher quality peptide indicates that the peptide is more quantifiable. Factors that affect the
quality score include the identification -10LgP score, the noise around the reporter ions, and the mass
error of reporter ions.

e Reporter lon Intensity: Peptides with at least one reporter ion above this value will be kept.

e Number of Channels Present: Only quantifiable peptides that contain at least the number of labels
selected will be used in protein quantification.

o Reference Channel Present: Only quantifiable peptides in which the reference label is present will be
used in protein quantification. Note: The reference label is set in the experiment setting pop-up. See
Experiment Setting section below

Click on the tool icon next to Protein Filters to open the Protein filter dialog

Protein Filters | '& | Significance Method: AMOVA, Significance = 0.0, Unigue peptides 2 1, 1 = Fold change = 64.
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M Protein Filters 4

Significance method
'@' Significance 'C' FDR (adjusted p-value)

Significance = | 0

ry
-

e

Fold Change Between | 1 : | : | and | 64

4k
e

Unigue Peptides = | 1 2 |T|

D Medified Form Exclusion

| Save | | Cancel |

Modified Form Exclusion: Select the modified exclusion checkbox to exclude peptides with variable modifications
from protein ratio calculation. Modified peptides have different ionization efficiency than unmodified ones, so this
option allows users to exclude them to avoid this from having an effect on your quantification results.

Significance Method: ANOVA is the significance calculation that can be applied to the list of protein groups.
Significance scores will only be calculated if each group contains at least two replicates. Lg (protein abundance) is
used for the significance testing calculation. Please see reference below for further details.

Note: For more details on ANOVA, refer to the following paper: "On the comparison of several mean values: an
alternative approach ", Biometrika, 1951, 38(3/4): 330-336.

The other filters are the default filters set in the TMT/iTRAQ result Summary View. They can be modified later.

Significance: Only protein groups with a significance above this threshold will be listed in the “Protein” view. The
significance score is calculated as the -10log of the significance testing p-value (e.g. Significance score of 20 is
equivalent to a p- value of 0.05). PEAKS provides the significance testing method: ANOVA.

FDR: Adopt the Benjamin-Hochberg method to adjust the p-value to the false discovery rate for all protein groups
that have already passed the other filters. Only protein groups with significance scores passing the calculated FDR
will be listed in the "Protein" view. Either this or "Significance" can be selected to set a significance threshold.

Fold Change: Only protein groups above the lower threshold or below the upper threshold value will be listed in
the "Protein" view.

Unique Peptides: Only protein groups that were quantified with this number of peptides (or more) will be listed in
the "Protein" view.

Click on the tool icon next to Experiment Setting to open the Experiment Setting dialog.

Experiment Setting |?|
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Y Experiment Setting x

Select Experiment  All Experiments -

Sample Channel Alias Intra Sample Nommalization Expenment Groups
Experiment Channel Alias
Sample T:iTRAC4-114 Sample 1iTRAC4-114
Sample T:iTRAC4-115 Sample 1iTRACQ4-115
Sample T:iTRAC4-116 Sample 1iTRAC4-116
Sample T:iTRAC4-117 Sample 1iTRACQ4-117
| Save | | Cancel |

Select Experiment: When running quantification on an identification node that searched data within multiple
samples (i.e., replicate experiments within different treatments), this drop-down menu allows for the selection of a
single sample or every sample (All Experiments) for analysis. Every label of the sample(s) selected will appear in the
screen located below the search bar.

Setting Sample Channel Alias: The name of the Sample Channel can be changed by using the alias name.

When there are two or more samples, the Inter-Experiment Normalization tab is enabled.
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PN Experiment Setting X

Select Experiment  All Experiments -

Sample Channel Alias  Inter-Experiment Normalization Intra Sample Normalization Experiment Groups

Perform I nter-Experiment Normalization Experiment Alias/Spiked Channel

Reference Experiment Sample 1 - Sample 1 Sample 1 iTRAQ4-114  ~

() Exclude Spike Channel for Significance | S3MPple 2 Sample 2 iTRAQ4-114 =
Sample 3 Sample 3 iTRAQ4-114 =

Perform Inter-Experiment Normalization: Check the Perform Inter-Experiment Normalization box if a spike label
or normalization channel was used in the experiment. This is used to enable quantification between experiments.

Alias/Spike Channel Drop-down Menus: Select the channel in each sample that will be used for normalization. The
software assumes that similar peptide features containing this label across experiments will approach a 1:1 ratio.
Differences are assumed to be due to systematic error and all labeled channels are normalized to this spike label.

Exclude Spike Label for Significance: Since the spike label is assumed to be in a 1:1 ratio between experiments, it
should not be included in the significance calculation.

Click on Intra Sample Normalization to switch the tab for intra-sample normalization.
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WY Experiment Setting X

Select Experiment Al Experiments -

Sample Channel Alias  Inter-Experiment Normalization Intra Sample Nomalization Experiment Groups

Normalization Methods

'C!} Neo Normalization

Select Sample  Sample 1 -

Channel Mame
ITRAC4-114 Sample 1iTRAC4-114
iTRAQ4-115 Sample 1iTRAQ4-115
iTRAC4-116 Sample 1iTRAG4-116
iTRAC4-117 Sample 1 iTRAQ4-117

No Normalization: If there are multiple samples in the quantification run and all samples are selected, No
Normalization is chosen as the default option. It will be the only normalization option available for selection unless
"Perform Inter Experiment Normalization" is check-marked in Experiment Settings.

Auto normalization: This option will calculate a global ratio from the total intensity of all labels in all quantifiable
peptides. Factor values and Expected Ratios between the channels (i.e., the labels) will be presented. Selecting
another sample from the Experiment drop-down menu will display the results of other samples.

Manual input: This option performs the same default calculation as Auto normalization but also allows for the
manual change of each label's Expected Ratios. After changing a ratio and hitting “Enter” on the keyboard, PEAKS
will recalculate the Factor for the non-referenced label(s). The Experiment drop-down menu can be opened to
display the results of another sample.

Use Internal Standard Proteins: This option displays a list of identified proteins that can be selected to create a
normalization ratio. Use the search bar to quickly locate specific proteins. Right-clicking in the Protein list will open
a pop-up menu to select all highlighted rows or remove all selected proteins instead. The expected ratios can be
manually modified. It is assumed that the total protein content of the selected proteins in different labels have the
ratios entered in the ‘Expected ratio’ column. If desired, sample names can be changed by double-clicking the
chosen channel below the “Name” column and typing the new name.

Click on Experiment Groups to switch the tab and set Experiment Grouping.

Experiment Group: TMT/iTRAQ requires sample grouping. All available channels are listed in the left window. After

o
selecting a channel, it can be added to a new group by clicking the #°4  putton orto an existing group by
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clicking the »d button and selecting that option from the drop-down menu. If you select multiple channels,
O
you can add each one individually to create multiple new groups by clicking the b button. Channels and

Groups can be removed by clicking the @ button next to each element. The names and colours for each group
can be edited by clicking on the coloured square dropdown, respectively.

N Experiment Setting X
Select Experiment Al Experiments -

Sample Channel Alias Intra Sample Normalization Experiment Groups

Remowe Al

Sample 1 TMT16-132C Group Color

Sample 1 TMT16-133N Group 1 O

1

NHNEEREEEE

Sample 1 TMT16-133C
Sample 1 TMT16-134N > Sample 1 TMT16-126

> Sample 1TMT16-127N
%L
> Sample 1TMT16-127C
o
ol > Sample 1TMT16-128N
Group 2
L
> Sample 1 TMT16-128C
> Sample 1 TMT16-129N

> Sample 1TMT16-129C

> Sample 1TMT16-130N

Reference Label  Sample 1 TMT16-126 -

(e ) oma )

Note: If no experiment groups are set, PEAKS Studio will automatically set each channel in their own group. There
will be a warning pop-up to give notice of this.

Click on “Report” to proceed to the final step. Report filters can be set here which will filter the final result.
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‘ Project Wizard x
Project Creation Worlkflow Selection Data Refine DB Search

Report Filter

PSM/Peptide

(O psm-101gP »= (®) PsM FDR(%) 1.0 () Peptide FOR(%)
Protein

@ Proteins -10LgP > = 15.0 O Protein Group FDR(%:) Proteins Unique Peptides »= 1

Denovo

Denove Only ALC(%) 2| 50.0 C] Denovo Only Tag Sharing C] Denove Only Fully Matched

Workflow

C] Save Workflow

Analysis

Analysis Name Analysis 1

:f-Eack] [F’s":

| Cancel |

These filters are provided:

PSM/Peptide: this section is a mandatory section to filter out some results under the user-defined filter. Any
changes to the filter will create a new analysis with old parameters and update the results and statistics.

PSM -10IgP: The PEAKS peptide score (-10IgP) is calculated for every peptide-spectrum match (PSM) reported by
PEAKS DB, PEAKS PTM, and SPIDER. The score is derived from the p-value that indicates the statistical significance
of the peptide-spectrum match. A peptide may be matched to many spectra, resulting in multiple PSMs. In that
case, the peptide's score is calculated as the maximum among all PSM scores. For details of the scoring algorithm,
please refer to the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptide identification ", Mol Cell Proteomics, 2011 Dec 20. A minimum requirement can be set and all
identifications must pass this filter.

PSM FDR (%): The PSM filter can also be set to use the false discovery rate. FDR is estimated using a "decoy-fusion"
approach.

Peptide FDR (%): The Peptides can also be set to use the false discovery rate. Peptides are scored based on their
top PSM and using a “decoy-fusion” approach, the result is reported at that FDR.

Note: Decoy fusion is an enhanced target-decoy method for result validation with FDR. Decoy fusion appends a
decoy sequence to each protein as the "negative control" for the search. See BSI's web tutorial
(http://www.bioinfor.com/fdr-tutorial/) for more details.
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De Novo ALC (%): This filter controls the minimum ALC score required for display in the de novo only result. A
default of 50% is set.

Denovo Only Tag Sharing: The number set here corresponds to the length of de novo only tags to be shown in the
result Protein coverage. For de novo only peptides that are not fully matched, they must share a tag length with of
minimum of this parameter with the protein residue to be displayed.

Denovo Only Fully Matched: Checking this option will show the de novo only peptides in the Protein coverage
regardless of what tag sharing parameter is set if the entire de novo only sequence matches the protein residue.

In the Report step, there also is the option to specify an Analysis Name (which can be later renamed) and/or
decide to save the Workflow to quickly re-use in future analyses.

9.2 Understanding TMT/iTRAQ Results

Once completed, a TMT/iTRAQ result node will be added to the project tree. Double-click on this
node to open the Isoberic Labelling Quantification result that contains three tabs as described below:

CE TMT/iITRAQ

Summary: The outline of the isobaric labelling search results with statistics. This is the place to examine the overall
performance of the experiment and adjust filters. If there are too many proteins, the heatmap will not show on the
summary page.

Proteins: The quantified proteins with a list of supporting peptide features for each protein.

Peptides: The quantified peptides are listed in a table. Extracted ion chromatogram (XIC) and supporting peptide
features are also displayed for each peptide.
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9.3. TMT/iTRAQ - Summary View

Proteins  (®) Significance > 00~ () FOR (adjusted p-value) < %  FoldChangeBetween 1 5 and 64 o used peptides = 1~
1. Notes

Summary

2. Result Statistics

Figure 1: Protein profile heatmap (Cell colour represents the log2(ratio) to the average abundance across different samples) @

Proteins

z Uz yzyz

Peptides

9.3.1 Summary View - Protein Filters
Filter settings used in the screenshot above means that no protein filter is applied, thus giving all quantifiable
protein.

Alternately, parameters can be adjusted for additional analysis by updating the protein filters above.

Significance: Only protein groups with a significance above this threshold will be listed in the Protein View. The
significance score is calculated as the -10log10 of the significance testing p-value. PEAKS provides ANOVA
significance testing methods A significance score threshold of 20 is recommended, which equals to a significance
testing p value of 0.01. Either this or “FDR (adjusted p-value)” can be selected to set a significance threshold.

Fold Change: Only proteins at or above this fold change threshold will be listed in the Protein View.
Used Peptides: Only proteins with at least this many number of used peptides will be listed in the Protein View.

Click on to apply these filters changes to the result. This will update charts on the Summary View and will
update the Protein table accordingly.

9.3.2 Summary View - Notes

. N . . . . .
Click on to open the Notes dialog and save information about the result and saved in section 1. Notes on
the Summary page.
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9.3.3 Summary View - Heat Map

Figure 1: Protein profile heatmap (Cell colour represents the log2(ratio) to the average abundance across different samples) @

Sample 1 TMT16-126 (7}
Sample 1 TMT16-127TM
Sample 1 TMT16-127C
Sample 1 TMT16-128M
Sample 1 TMT16-128C
Sample 1 TMT16-129N
Sample 1 TMT16-129C
Sample 1 TMT16-130N
Sample 1 TMT16-130C
Sample 1 TMT1E-131M
Sample 1 TMT16-131C
Sample 1 TMT16-132M
Sample 1 TMT16-132C
Sample 1 TMT16-133N
Sample 1 TMT16-133C
Sample 1 TMT16-134N

log2{ratic)
40

-40

Group 1
Group 2
Group 3
Group 4

The heat map displays the protein groups that passed the filters. The relative protein abundance is represented as
a heat map of the representative proteins of each protein group. These representative proteins are clustered if
they exhibit a similar expression trend across the samples. The hierarchical clustering is generated using a
neighbour-joining algorithm with a Euclidean distance similarity measurement of the log2 ratios of the abundance
of each sample relative to the average abundance. Similarly, the conditions in different samples are clustered if
they exhibit a similar expression trend across the protein groups. An interactive protein profile heat map is opened

Heat Map

Mouse over the dendogram in a section of the heatmap and click on it to open the Variation Trend chart.

in a new window when the button is clicked options.
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The Variation Trend chart displays the expression level of the selected proteins in the samples.
Mouse over points on the variation trend chart to see a tooltip of the protein, sample, and log2ratio.
5L_ ; _..--O--._g I

[Q14247|SRCE_HUMAN Sample 1 TMT16-132C)=-0.6264

Click on the Export Data button to export the variation trend chart data in a text file format. When Displayed is
selected, the log2 ratios will be in the export. When Original is selected, the original ratio values will be in the
export instead.
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9.3.4 Summary View - Volcano plot

Figure 2. volcano plot combines a statistical test with the magnitude of the change enabling quick visual
identification of those data-points that display large-magnitude changes and that are also statistically significant.
The volcano plot in Figure 2(a) plots significance versus fold-change of the quantified proteins.

Horizontal broken grey line: The selected significance threshold
Vertical broken grey lines: The selected fold change thresholds

Plotting points in this way results in two regions of interest in the plot: those points that are found towards the top
of the plot that are far to either the left or the right side. These represent values that display large magnitude fold
changes (hence being left or right of center) as well as high statistical significance (hence being towards the top).

Figure 2. The volcano plot for proteins. @
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In this figure, the ratio is the group ratio set with respect to the base group. If more than two groups are present,
the max ratio is used instead.

The Protein View contains an interactive volcano plot that can be hidden or displayed. Markers for the proteins
that are above the set significance threshold will be displayed in colour. Scrolling the cursor over a marker will
highlight it and, subsequently, clicking on this marker will highlight the protein in the interface.
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9.3.5 Summary View - Filtration parameters and statistics
Tables 1 and 2 list the filtration parameters and filtered results, respectively.

Table 1. Result filtration parameters.

Sigmificance =30
Min Fold Change =2
Max Fold Change =64
Used peptides =1

9.3.6 Summary View - Search parameters

Table 3 lists the parameters as set in the workflow.

Table 3. Search Parameters
Search Engine Name: PEAKS
Reporter lon Quantification method: TMT16PLEX
Mass Error Tolerance: 15.00 ppm
Reporter lon type: MS2
Perform Purity Correction: No
Spectrum Filters:
Quality = 0
Reporter Ion Intensaty = 0.0
Number of channels present = 1
Reference Channel Present: No
Protein Filters:
Significance method: ANOVA
Significance = 0.0
Fold change between: [ 1.0 - 64.0]
Unique peptides = 1
Select Experiment: All Experiments
Perform Inter-Expermment Nommalization: Yes
Exclude Spike Channel for Significance: No
Normalization method: No Normmalization
Groups:
Group 1:
Sample 1 TMT16-126
Sample 1 TMT16-127TN
Sample 1 TMT16-127C
Sample 1 TMT16-128N
Group 2:
Sample 1 TMT16-128C
Sample 1 TMT16-129N
Sample 1 TMT16-129C
Sample 1 TMT16-130N
Group 3:
Sample 1 TMT16-130C
Sample 1 TMT16-131N
Sample 1 TMT16-131C
Sample 1 TMT16-132N
Group 4:
Sample 1 TMT16-132C
Sample 1 TMT16-133N
Sample 1 TMT16-133C
Sample 1 TMT16-134N
Reference Label: Sample 1 TMT16-126

Table 2. Statistics of filtered result.

Peptide-Spectrum Matches 23905
All Peptide sequences 6872
Protein groups 763
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9.4 TMT/iTRAQ - Protein View
775 protein groups, totz 886 protsins accession contains E No result @ 225

E Accession Cluster Top Significance -10lgP  SampleProfile  Group Profile | Group 1 Intensity Group 1 Ratio  Group 2 Intensit 200
E 1 P48821|MAPIE_HUMAN 2 true 8747 31 [ 548E6 1.00 2537 @ -
o 2 PABOT3KIET_HUMAN 1 tue 7704 20 [ 59266 1.00 31986
3 Q13428[TCOF_HUMAN 9 true 81.96 2z6s N 1.0267 1.00 81766 150
4 QO9566/AHNK_HUMAN 8 tue 8038 2222 [ T 157E7 1.00 6.2E6 g
5 QOUDY2[ZO2_HUMAN 17 tue 86.07 224 [N 7.2986 1.00 4876 £
6  P7BSSO|MAPTA_HUMAN 18 we 10004 2040 [ NNNNEEEN 10826 1.00 24386 5
7 QBWWITILMOT_HUMAN 2% tue 7436 z02¢ [N N 22856 1.00 18586 .
8 Q9COC2(TB182_HUMAN 36 tue 69.28 2216 [ NN T 253E6 1.00 19186
9 P27816|MAP4_HUMAN 3 tue 7740 2200 [ N 63166 1.00 58266
10 Q9Y4HZ|IRS2Z HUMAN 54 tue 7064 a4 NN T 9.23E5 1.00 1986 25
11 POBA00RE_HUMAN 2 tue 9534 0 [ 27886 1.00 27886
é 12 Q28B0[TOP2E_HUMAN 55 tue 5269 e [ 1.67E6 1.00 34566 ”Um A
8 13 PIGQRAIMARCS HIIMAN 2n o1 a1 orr 5o N I 7 48FR 1m 18477 Fold Change

>5p|QO2E8EJAHNK_HUMAN Neurablast differentiation-assaciated protein AHNAK OS=Homo sapiens OX=2606 GN=AHNAK PE=1 Sv=2 2o % [ Ooutine (@ coverage
80 5 Adsperine [ 1088 gap
1 MEKEBTTREL LLENWQGSGS HGLTTAQRDD GVEVQEVTQN SPAARTGVVK EGDQIVGATI YFDNLQSGEV TQLLNTMGHH
S ————— Sequence Display Option  Fasta -
F] show confident modification site
TVGLKLHRKG DRSPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTTKIK PRLKSEDGVE GDLGETQSRT ITVTRRVTAY (® minimal ionintensity| 5 5 %
— ttp—————————————
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2 " 208
t t t
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i Pl -79.97 Phosphorylation (STY) 27
o -1599 Oxddation (M) 2

HSKLQVTMPG IKVGGSGVNV NAKGLDLGGR GGVQVPAVDI SSSLGGRAVE VQGPSLESGD HGKIKFPTMK VPKFGVSTGR
EGQTPKAGLR VSAPEVSVGH KGGKPGLTIQ APQLEVSVPS ANIEGLEGKL KGPQITGPSL EGDLGLKGAK PQGHIGVDAS

401 APQIGGSITG PSVEVQAPDI DVQGPGSKLN VPEMKVPKFS VSGAKGEETG IDVTLPTGEV TVPGVSGDVS LPEIATGGLE

500 502 53 557
t o t t
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et °
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The Proteins View lists all the quantified proteins present in the sample, characterizes each protein at the amino
acid level, and lists the supporting peptide features of each protein. It has six components:

Protein Table: Lists all the quantified proteins present in the sample.
Protein View Filters: Allows filtering the protein table to select specific proteins.

Protein Volcano Plot: Click on a marker that is above the significance threshold (the horizontal dashed line) set in
the Summary View. Upon selection, the corresponding protein in the Protein Table will be highlighted.

PTM Profiling: Click on l to open PTM profiling.

Coverage: Characterizes the protein sequence at the amino acid level. All the PTMs occurred on the protein
sequence will be displayed together with the MS/MS data supporting the inference.

Peptides: Lists the supporting peptides identified from the selected proteins in the protein table.

9.4.1 Proteins View - Protein Table controls
At the top of the Proteins View, there are the options to filter, search, and export the protein table.

Protein View Filter 775 protein groups, total 886 proteins accession contains - E Mo result
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9.4.1.1 Protein Table controls - Protein View Filters
Click on the |_P==nVi=Fiter | b tion to open the Protein View Filter.
N Protein View Filter pe

Show protein in each group @ All O Top

Protein accession/name contains

Protein description contains

PTM contains
Phospharylation (STY)
Acetylation (N-term)
Owidation (M)
Carbamidomethylation
TMT16plex

Mote: Multiple protein accessions/description can be separated by a semi-colon | Reset |

The following options are available for filtering the protein table:

Show All or Top proteins in each group: Adjust the protein list based on Protein grouping, top is selected by
default. Proteins are grouped based on parsimony.

o Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(subproteins) will not be displayed.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set
or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Note: In these above two filters, multiple entries can be separated by a semi-colon.

PTM contains: Filter protein results by the presence of selected PTMs. Proteins that are supported by peptides
containing modifications that match the selected PTMs will be included. If multiple PTMs match the modification

name, they will all be included in the table. For SPIDER results, the mutations will also be listed in the PTM contains
filter.

Click on the ") button to remove all filters.

Clickon [ J+to apply the Protein View Filter to the Protein table.
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Click on L~ J to discard changes and close the dialog.

9.4.1.2 Protein Table controls - Protein count
At the top of the protein table shows the count of protein groups and number of proteins in the table based on the
current Protein View Filters.

775 protein groups, total 886 proteins

9.4.1.3 Protein Table controls - Protein Table Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.

description contains  * | Bos taurus E t + 2720
accession contains Description
dESCI'iptiOI"I contains 112 GN=0DRM1 PE=2 5V=1

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

9.4.1.4 Protein Table controls - Protein Table Export

R
Click on the lij button to export the contents of the current table. This considers the Protein View Filters, the
sorting applied to the table and is consistent with the view. There is the option to export the Protein table and/or
the Supporting peptide table in CSV format.

Export Protein Table n

Protein CSV

Support Peptide C5V

Saveinto: | C\Users\tyang'\PeaksExports\Multienzyme_2022-10-2 Browse

| Export Ju Cancel ]

9.4.2 Proteins View - Protein Table
Each row in the table represents a group of proteins that are supported by a common set of peptides. To expand
the group, click the right arrow button at the left.
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Accession 4  (Cluster Top Significance -10igP Sample Profile Group Profile Group 1 Intensity Group 1 Ratio  Group 2 Intensil

7 B2RXFO|T2294 HUMAN 1928 true 11441 771 [ 7.66E4 1.00 7285 @
8 CAJH25|PRRT4_HUMAN 1785 true 11412 ss41 [N 2585 100 1456
9 D6RGHEMCIN_HUMAN 2208 true 14750 .22 [ 1.27€3 1.00 1.48E3
» 10 EOPAVBINACAM HUMAN 802  true 59.68 1207 | 4.76E6 100 6.82E6
11 O00159MYOIC_HUMAN 1618 true 77.73 s7s: [ 253E5 100 1.28E5
12 O00192JARVC_HUMAN 305 true 77.34 =722 [ 3.59E5 1.00 B.54E5
13 O00264[PGRCT_HUMAN 649 true 6341 002 [ 1756 100 2.64E6
14 000391)QSOXT_HUMAN 1845  true 10116 e24c [N D 1.04E4 1.00 B.81E3
15 000443[P3C2A HUMAN 1026 true 90.00 47 1 D 6.29E5 100 5.35E5
16 O00470[MEIST_HUMAN 727 tue 11281 792 | 1325 100 5.55E5
17 O004T9HMGN4 HUMAN 2159 true  106.92 se.14 [N 3.9364 1.00 4164
18 000505|IMAS_ HUMAN 1583 true 59.85 w4 [ 1426 100 1,286
b 10 NONSNAISTEDS HIIKAN PR falee 85 55 1nea- NN 2 36FS 100 127F5

The columns in the Protein Table are:

e Accession: The accession number of the protein as seen in the FASTA database.

e  Cluster: A unique identifier that classifies which protein group the protein belongs to.

e Top: Indicates whether this protein is a top protein.

e Significance: The protein significance.

e  -10IgP: The -10IgP score of the top PSM.

e Sample Profile: The protein abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the sample channels, abundances, and ratios with respect to the base sample.

e Group Profile: The protein abundance among the groups is depicted as a heat map. The Group Profile is
determined by calculated the total abundance (area) of supporting peptides within a group. Hold the
cursor on a profile to view the group channels, abundances, and ratios compared to the group that
contains the base sample.

e Group Intensity: The intensity of each group as in the Group Profile tooltip.

e  Group Ratio: The ratio of each group as in the Group Ratio tooltip.

e Coverage (%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Light blue blocks indicate the parts of the sequence covered by
low-confidence peptides. Dark blue blocks indicate the parts covered by high-confidence peptides. This is
the total coverage including results from all samples.

o  #Peptides: The number of high-confidence supporting peptides.

e #Unique: The number of high-confidence supporting peptides that are mapped to only one protein group.
Unique peptides with same sequence but different modifications are only counted once in this number.

e PTM: The identified modifications displayed with color-coded icons.

e Avg. Mass: The protein mass calculated using the average mass.

e Description: The protein's header information as seen in the FASTA database.

Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.

9.4.3 Proteins View - Coverage Pane
The Protein Coverage view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
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characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

»sp|C0SGGIAHNK_HUMAN Neuroblast differentiation-associated protein AHNAK OS=Homo sapiens OX=E606 GN=AHNAK PE=1 V=2 2o A [ OQoutine (®) coverage
) 80 3 Adsperline [ 1044 gap
1 MEREETTREL LLPNWQGSGS HGLTIAQRDD GVEVQEVTQN SPAARTGVVE EGDQIVGATI YFDNLQSGEV TQLLNTMGHH
Sequence Display Option  Fasta =
K| shaw confident modification site
TVGLKLHRKG DRSPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTTKIK PRLKSEDGVE GDLGETQSRT ITVTRRVTAY @ minimalionintensity | 5 & %
- P g
—a () minimal Ascore 20 -
. - 2
t t t
161 TVDVTGREGA KDIDISSPEF KIKIPRHELT EISNVDVETQ SGKTVIRLPS GSGAASPTGS AVDIRAGAIS ASGPELQGAG am i #
Kt Bt W -30420 TMTieplex 27
Bl -7957 Phosphonylation (5T 27
0 -1599 Oxidation (M) 3

HSKLQVTMPG IKVGGSGVNV NAKGLDLGGR GGVQVPAVDI SSSLGGRAVE VQGPSLESGD HGKIKFPTMK VPKFGVSTGR
EGQTPKAGLR VSAPEVSVGH KGGEPGLTIQ APQLEVSVPS ANIEGLEGKL KGPQITGPSL EGDLGLKGAK PQGHIGVDAS

401 APQIGGSITG PSVEVQAPDI DVQGPGSKLN VPEMEVPKFS VSGAKGEETG IDVTLPTGEV TVPGVSGDVS LPEIATGGLE

52: 802 !1t) 5:‘
o
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9.4.3.1 Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.

1 MEKEETTREL LLPNWQGSGS HGLTIAQRDD GVEVQEVTIQN SPAARTGVVE EGDQIVGATI YFDNLQSGEV TQLLNTMGHH
{8

133
X

TVGLKLHRKG DRSPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTTKIK PRLKSEDGVE GDLGETQSRT ITVTRRVTAY
ttp

P
f——p
172 181 208
t t t
161 TVDVTGREGA KDIDISSPEF KIKIPRHELT EISNVDVETQ SCKTVIRLPS GSGAASPTGS AVDIRAGAIS ASGPELQGAG
it e B t—p L

t
t 3
HSKELQVTMPG IKVGGESGVNV NAKGLDLGGR GGVQVPAVDI SSSLGGRAVE VQGPSLESGD HGRIKFPTME VPEFGVSTGR
EGQTFEAGLE VSAFEVSVGH KGGEPGLTIQ APQLEVSVPS ANIEGLEGEKL KGPQITGPSL EGDLGLEKGAK PQGHIGVDAS

401 APQIGGSITG PSVEVQAPDI DVQGPGSKLN VPEMEVPRFS VSGAKGEETG IDVTLPTGEV TVPGVSGDVS LPEIATGGLE

i i
GEMKGTKVKT PEMIIQKPKI SMRQDVDLSLG SPKLEKGDIKV SAPGVQGDVK GPQVALKGSR VDIETPNLEG TLTGPRLGSF
= = -
== e
563 568 582
t .2 i

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications and mutations identified in supporting peptides are displayed as icons above
the protein sequence. Modifications are represented by colored icons with the first letter of its modification name.
If a residue is modified by more than one modification in the same supporting peptide, "*" is used instead of a
letter. The header information of the protein is shown on the top of the protein sequence.

The supporting peptides and matched de novo tags can be shown as colored bars under the protein sequence.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide.
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RKG DRSPEPGQTW TREVFSSCSS EVVLSGDDEE YQRIYTS
_ =

It [+
t |Position:  90-102
Quality: 2111
EGA KDIO o0 i
f e AAvG. ppm: 32
Max Ratio:  1.86
Group |Intensity| Ratic
Group 1| 2.23E5 | 1.00
MPG IKV( Group Profile: |Group 2| 1.86E5 | 083 ]
Group 3| 1.55E5 | 0.70
GLR VSAH Group 4] 1.265 | 054 I
Peptide: G(+304.21)DRS(+T9.5T)PEPGOTWTR
ITG PSVH |
T TMT16plex (+304.21), pos=1, ion intensity=2%
P Phosphorylation (STY) (+79.97), pos=4, ion intensity=0%, ascore=41.94

Left clicking on a bar shows the details from which the supporting peptide is identified.
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1 36224 24423 34521 181.62 G(=+304.21) 13
2 477.26 459.26 460.24 239,13 D 1509.65 1491.64 1492.62 73533 12
3 63337 61536 616.34 317.19 R 139462 1376.61 1377.60 697.81 n 12.0+
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5 897.42 87941 880.40 44321 P 1071.52 1053.51 105451 536.26 9
6 102646 100845 1009.44 51373 E 97448 956.46 95744 487.73 8
7 12353 1105.51 110649 562.26 P 84543 82743 82839 42321 7
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Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left
clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to the supporting peptides table.

9.4.3.2 Coverage Control Panel
This panel controls what to display in the protein sequence coverage view.
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O outline @ Coverage

80 2 Absperline 10AA gap

v
Seguence Display Opticn  Fasta -

show confident modification site

@ minimal ion intensity | 5 * o

-

O minimal Ascore 20 hd
AM PTM #
T -30421 TMT16plex 27

W +79, osphorylation
P 79.97 Phosphorylation (STY) 27
0 -1599 Oxidation (M) £}

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

Outline mode: In outline mode, the protein sequence is displayed without supporting peptides and matched de
novo tags. However, the sequence coverage at a specific position can be examined by left-clicking a residue.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNEKEIFL RELISNASDA LDKIRYESLT DjSl!:(LDSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AGGSFTVRAD HGEPIGRGTK VILHLKEDQT EYLEERRVKE VVKKHSQFIG YPITLYLEKE REKEISDDEA EEEKGEKEEE
Coverage mode: In coverage mode, all the supporting peptides and matched de novo tags are shown.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEKIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITEHN DDEQYAWESS

AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

100§ Assperline [ 1084 gap

Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the
project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.

Ea |,|,|_u ‘HJ'I'H" LY O outline © coverage

80 5 Adsperline [§ 1084
{SA RAIQAAFFYL EPRHAEDKLT sperline (@ 1044 620

Sequence Display Option  Trypsin -

show confident modif| Fasta

PR | Glu C (bicarl
@ minimal ion intensit) Glu C (bicarbonate)

O minimal Ascore  2( Lys €

KN VGVSFYADKP EVTQEQKKEF
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Modification minimal ion intensity / Ascore: A modification is considered confident if there are fragment ions
supporting the modified residue with the minimal peak intensity above the specified threshold. Only confident
modifications are displayed as icons above the protein sequence.

show confident modification site
N - 5 a
(@) minimal ion intensity | 5 -
'C' minimal Ascore 20 -

Modification table: The modification table shows the modifications identified in supporting peptides on the
protein. For each modification, the number of supporting PSMs with this particular modification is shown. The
checkbox on the left controls whether to indicate the modification in the protein coverage.

AM PTM #

T 30421 TMT16plex 27

@ Bl 7997 Phosphorylation (STY) 27
phory

0 -+1599 Oxidation (M) 3

9.4.3.3 Proteins View - Protein Tools
The Proteins View toolbar is at the upper-right corner of the protein sequence coverage tab and contains helpful
protein tools.

ex %

Full screen: “* When selected, the protein coverage window expands in full screen mode. Click to return from full
screen mode.

Tool box: ™ The tool box contains the following tools:

e Copy protein sequence. This copies the protein sequence of the current selected protein into the system
clipboard.

e Save protein coverage as image. Different scale options are provided to increase the image size.

e Coverage statistics. This provides useful statistics based on the current selected protein.

PTM Profiling: i Calculates the difference in abundance between peptides with confidently identified PTMs

versus unmodified peptides. Peptide feature areas are used for this comparison.

The PTM Profiling tool provides quantitative information of modified peptides compared with unmodified peptides
for the modification sites of the protein across all MS samples.
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The inputs for the profiling can be set using the drop-down lists at the top-left corner of the dialog.

Meodification Al *  Peptides Al -

o 05 onimeninon s
N306 | @ Desmidation (NQ)  NQ) 12738 28 2
M1235 | [ Onidation (M) 21N 1
[ IR — wa am e o -

e  Proteins: The accession ID of the selected protein to be analyzed for PTM profiling is shown in the title of the
dialog. The selected protein can not be changed within the dialog. To run profiling on another protein, close

the dialog, select the protein of interest from the protein table and run the profiling by clicking (i button.

e Modification: The drop-down list contains the detected and selected confident PTMs for the protein. Select
the type of modification to study a specific PTM or choose “All the PTMs” to visualize the profiling information
of all PTM sites at together.

Note: The fixed PTMs are not used for profiling. In addition to this, the labeling modifications are not
considered either.

o Peptides: Data source used for the analysis. “All” considers all the peptides for this protein.

e Apply protein-level normalization: By default, the protein-level normalization is not applied. If checked, the
displayed modified/unmodified area is obtained by dividing the true modified/unmodified area by the
corresponding ratio of the selected protein.

PTM Profile Table
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The PTM Profile Table shows the detailed quantitative information for the modification sites. Each row in the table
shows the modified and unmodified area for each sample of the selected PTM at each detected modification site.
The table can be sorted by any column. The following list describes the contents in each column:

o (Check box): Allow the selection of each table row. Only the marked rows are used for the PTM Profile Chart.
e Protein Position: The detected modification sites in the protein. The modified amino acid symbol together
with the position in the protein sequence is shown.
e  PTM: The type of PTM being profiled.
e -10logP: The best -10logP identification score for the corresponding modified peptides.
e AScore/ion intensity: The best PTM AScore / ion intensity associated with the corresponding PTM at the
specified site of the modified peptides.
e  Group Modified: Total area of the features associated with the corresponding modified peptides for each
sample.
e  Group Unmodified: Total area of the features associated with the corresponding unmodified peptides for
each sample.
Medification  All v  Peptides All - Apply protein-level normalization
Protein Position & PTM -10logP  lon Intensity(%) Group 1 Modified Group 1 Unmodified Group?2 Modified Group2 Unmodified Group3 |
503 Phospherylati. 7273 4 1.73E6 0 8.38E5 0 8.29E5
5135 Phosphorylati.. 9387 0 135E6 0 BETES 0 291E6
5177 Phosphorylati. 6586 0 6.79E4 0 7.63E4 0 5.03E4
5210 Phosphorylati.. 55.28 0 1.30E4 1.36E6 3.26E4 213E6 1.58E4
5216 Phosphorylati.. 10611 0 1366 1304 2136 3.26E4 1566
Ms502 Oxidation (M) 8241 20 118E5 B44E3 13565 21564 911E4
5511 Phosphorylati.. 8241 2 1.26E5 0 1.57E5 0 1.01E5
5559 Phosphorylati.. 47.83 1 543E5 0 517E5 0 5.46E5
5570 Phosphorylati.. 8772 0 12265 0 1285 0 5.17E4
M571 Oxidation (M) &7.72 0 1.22E5 0 1.2E5 0 5.17E4
M3405 Oxidation (M) 3850 5 1.02E4 0 2E4 0 1.17E4
53411 Phosphorylati.. 3850 0 1.03E4 0 2E4 0 1.17E4
55110 Phosphorylati.. 7978 2 11366 0 B.96E5 0 6.52E5
55448 Phosphorylati.. 89.04 1 2.3E5 0 1.60E5 0 6.23E4
55731 Phaospheorylati.. 7451 0 3.60E4 1.38E6 5.50E4 1.57E6 5.83E4
_—

PTM Profile Heat Map
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The PTM Profile Heat Map is located at the bottom left corner in the dialog. The relative abundance of modified
peptides in all groups for the selected modification sites as a heat map. The color scheme is determined by the

log2 ratios of the modified area of each group relative to the average abundance. For more details about the heat
map, please refer to section 9.3.3 Summary View - Heat Map.

Spectrum Annotation View

The Spectrum Annotation View provides a graphical representation for the best modified peptide and the best
unmodified peptide when “All” is selected from the “Peptides” drop-down list. The top spectrum corresponds to
the best modified peptide, whereas the bottom spectrum shows the best unmodified peptide.
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B n m ﬂ a\ignmem errormap

20211129_EXPLS_Evo7_CLK_405PD_45k_PhosphaTMT_16plex_40ug_Microfractionator_6F

ractions_FR2-1.raw ms=2 mz=730.3915 z=3 RT=23.43 TIC=9.14E6 Max intens.=4.6E5
scan=11508

Peptides Table: Peptides table lists the modified peptides that contain the selected PTM at the specified

modification site.
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Peptide Peptide Position lon Intensity(3)
I(+304.21)5M(+15.99)QDVDISLGS(+79.97)PK(+304.21) 3 20

All Matches Table: The supporting PSMs of the selected peptide in Peptides Table are listed in the All Matches
Table. The headers are self-explanatory. The last column Area is the area of the feature that is associated with the
corresponding PSM.

m/z RT Range Quality =z lonintensity(3%) Area
7320529 2240-2248 0.00 3 18 4.79E4
7320516 22352245 0.00 I 2 201E5

XICs: It shows the XICs figure for the selected modified match in the All Matches Table.

XICs

0.23E5

a

16E5

Intensity

2.08ES

RT

PTM Profile Export
The PTM profile can be exported as an image as well as in text format.

Image export: To save the profile chart, right click and choose Save to Image... menu item to save the displayed
graph as a PNG file.

Text format export: Click |w| button at the top-right corner to export the calculated PTM Profile data
to a text file in CSV format. The PTM Profile of the selected modification on the selected protein will be exported
by default. In addition, profiles on all proteins for the selected modification may also be exported, if “Export ptm
profile for all proteins” is checked. The exported file contains all necessary information to construct the PTM
profile graph. The PTM profile data are grouped together by protein, then by modification type, and then by the
modification site on the protein sequence. The headers of the CSV column are similar to the PTM Profile Table and
also self-explanatory. The following items are explained for clarity:
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Modified Peptide Sequence Window: protein sequence containing 10 AA ahead of the modification site
and 10 AA after the modification site with padding as necessary.
Sample Best AScore / lon Intensity: best AScore or lon Intensity for each sample.

Note: When "Export PTM profile for all proteins" is not checked, only the profiling data that is marked in the
PTM Profile Table will be exported.

9.4.3.4 Proteins View - Supporting Peptides
The supporting peptides assigned to the protein are shown in a separate tab beside the Protein Coverage view.
The sequence can be clicked and a pop-up window will show up to display the feature details.

Peptide Usedy Quality -10LgP Avg.ppm  SampleProfile  GroupProfile  Group 1 Intensity Group 2 Intensity Group 3 Intensity Group 4 Intensity Max Ratio | Start  End PTM
A(+20421)EAPLPS(+TOOTIPK(+30.. v 2504 7978 15 [ 5.68E5 175E5 14365 1.46E5 025 sioa 5112 [EBIE
A[+304.21)SLGS(+79.97)LEG 2663 476 22 1 344E4 36564 1.72E4 1684 046 5748 5765 [ BIRIT
A[+304.21)5LGS(+79.97) . 2755 10570 2z [ 12366 5.84E5 6.21E5 371E5 028 5748 5765 [ IBIE
A(+304.21)SLGSLEGEAEAEASS(+T0. 2382 7563 17 [ 4385 377E5 2.96E5 246E5 057 5748 5765 [ IFIE
D(~304.21)DGVFVQEVTQNS(=T9.5.. 2502 4331 1o [ 38364 S.17E4 28184 38464 073 9 45 EE
D(+304.21)IDISS(+TO.0TPEFK(+30.. ¢ 2068 6586 2+ 1 5.14E5 2865 1.99E5 1.85E5 036 172 181 WET
E(+30421)FSGPST(- TO.0T)PTGTLER.. v 2669 10104 ss N T 5.44E5 1.41E5 17565 58364 011 5788 5812 [ IBIE
F(+30421)GT(~TO0TFGGLGSK(=3.. v 2449 3008 s 1 33564 1.50E4 1,09E4 1.12E4 032 5822 5631 W IEIE
G(+304.21)DRS(+ T9.97T)PEPGATWIR v 2111 se2z 32 [ 22365 1.86E5 1.55€5 1255 054 @ 102 FR
Gl-30421)GVTGS(-7997)PEASISG.. v 2320 7451 -2 [N 29884 23864 27684 1.94E4 043 5726 5740 [P
G+ 304.2)GVTGSPEAS(+ TOOTIISG.. ¢ 2364 6971 2 [ 41764 22564 1764 237E4 041 5726 5740 [EIBIE
Gl+30421)GVTGSPEASISGS (<798, v 2181 7845 .+ I 18165 72364 48564 6.66E4 027 5726 5740 [P
G(+3042DHYEVIGS(+79.97)DDET... v 2097 10171 x4 1 33466 67ES 97365 3.59E5 011 se34  se47 MBI
H(+204.21RS(-TO.OTINS(+ 79T 2268 3661 22 I 52184 20364 42384 44164 039 5778 5737 [FIBIR

H(+304.21)RS(+79.97)NSFSDER 2418 2812 oz N T 37e4 24364 6.29E4 4384 170 5778 5787 [WIB
(+304.21)S(+79.9T)APNVDFNLEGP.. 2864 89.04 +s [ 8,66E5 2,63E5 1.1365 1.08E5 013 5447 5460 [l BN
1{+304.21)S(+TO.OT)M(= 15.99)SEV... ¥ 2502 8171 20 [N 35865 1.44E5 672E4 B77E4 018 see 582 [TIPOT
I(+304.21)SM(+15.99)QDVDLSLGS (.. ¥ 2415 8240 36 [N T 40985 1.98E5 15165 1.48E5 036 s 513 [TRT
I(+304.21)SMQDVDLSLGS(+7 2555 5017 15 [ 9.00E4 75364 363E4 51264 040 s0 513 [WET
A P A PR TR —— L s C——— FP T nen PR —

This table contains the following information of the quantifiable support peptides for the selected protein:

Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-
unique peptides and those not passing the filter will be excluded automatically.

Used: Shows whether this peptide is used to calculate the protein abundance. The top three peptides
with highest abundance are used to calculate the protein abundance.

Quality: This defines how well the peptide can be quantified. It is calculated by taking the average of the
quality scores of the feature vectors.

-10IgP: The -10lg of a p-value represents the likelihood that the observed change between conditions is
caused by random chance. The peptides are first separated into groups based on similar quality score.
Significance is then calculated for each quality score group, or bin, using a two-tail T-test that assumes log
normal distribution but does not assume equal variance. The -10log p-value is then calculated from this
result and then displayed in the significance column.

Avg. ppm: A peptide can have one or more feature vectors. Each feature vector has its own ppm
calculated from the mass error of each feature. The average mass error of a peptide is the average of
mass errors of all the feature vectors. This column displays the average mass error in ppm.

Sample Profile: The peptide abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the samples, the peptide areas in samples, and the corresponding ratios with respect to
the base sample.

Group Profile: The peptide abundance among the groups is depicted as a heat map. Hold the cursor on a
profile to view the groups, the peptide areas in groups, and the corresponding ratios with respect to the
group which contains the base sample.
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e Group Intensity: This column shows the peptide area for a group. It is calculated by summing up the
intensities of feature vectors within a group.

e  Max Ratio: This shows the maximum of the fold change values compared to the reference sample.

e  Start: This shows the protein position of the first residue of the peptide.

e End: This shows the protein position of the last residue (inclusive) of the peptide.

e PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.

Scroll over each icon to see the modification name and mass.

9.5 TMT/iTRAQ result - Peptides View

Quantified proteins are displayed in the Peptide View along with their detailed information.

1-1000 of 6889 hd » Peptide View Filter 7] scan = b E

E Peptide Quality Score | -10IgP ~ Mass  ppm  m/z RT  #Feature  SampleProfile  Group Profile  Group 1 Intensity Group 1 Ratio Group 2 Intensity Group 2 Ratio  Group 3 Intensity  Group 3
E | 1 A(+30421)ATDAQDANGC(+57.02).. 29.28 20000 51690840 46 10348289 17.30 - [N . 6.38E3 1.00 1.89E4 297 1.23E4 10
s
@ |3 A+304.21)GEPNS(+79.97)PDAEEA.. 27.00 20000 33074841 57 11335084 1580 - N . 8.93E4 1.00 1165 123 5.98E4 ¢
3 A(+304.21)GEPNSPDAEEANS(=79... 25.08 20000 33974341 43 11335068 1545 I . 34584 1.00 3.85E4 112 24184
4 C(~57.02)(+304.21)TLPEHES( 26.14 20000 31313022 59 10447808 1674 : DN I 21185 1.00 11165 052 6.55E4
S H(+304.21).DGEEDGS(+T 2087 20000 25740791 39  859.0370 0928 B g e | 1.64E4 1.00 47164 287 10464
£ 6 I(-+20421)ET(+79.97)DEEESC(~ 57.0... 2535 20000 2741119 60 9147193 1169 + HIEED 1185 1.00 2.69E5 245 4874
o —_—
8 ————————
o
Sample 1 /20211129_EXPLB_Evo7_CLK_40SPD_45k_PhosphoTMT_16plex_40ug_Microfractionator_6Fractions_FR2-T.raw | Feature: ic: 23442, m/z: 1034.8289, RT: 17.30, Area: 2,135, PPM: 46 | PSM: Scan 8146, -10igP: 200.00,
RT.
meniye  alalz|olalglolalnle|c|c]r|s|ceonalz[az[s [ [c[v[E[c[s[[z[Llc[E[z[c[v[E [a H[a[r O ﬁ
0.00.0
a AtT4-D4at+-0 AtN404—c c—+T45¢t DNA- t ATSYCVECSEPLCET: ) .
L 1004 B2t 1 TIE nrcT{E:T] E IT"T I_r stk e I’F E vH-sT+ze t ANDEGSTccQNADQADTA lTian 200
2 ! [T ! o { i
E | | i o i
o i ya3
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i i : Lo H [ 150]
H 1 bs! bio b yis i H | H
i yolh 1 B2 yays | 9 i 3y y18 | is i i
Y21 j’ 5 Y"i yiz e 17 Y] yio Yf‘
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002 | N At mit s . . = |02
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002 - 002
X n n alignment error map ) gﬂ
17.04)
# b b-H20 b-NH3 b2+) Seq y y-H20 y-NH y2+) #
1 37825 358.04 35023 182,63 Al=30421) 42
2 #4729 42028 43027 22415 A 479484 477683 477781 239792 2
3 s4p34 53033 53131 27467 T 472380 470578 470677 235240 0
16.0+]
4 66336 645.35 646.34 33218 D 462275 460474 4605.73 2311.88 39
5 73440 71639 717.38 367.70 A 4507.73 448971 4490.70 225436 38
6 86246 84245 84544 43173 Q 443669 441868 441966 221884 37
7 97749 959.48 360.47 48924 D 430863 429062 429160 215481 36
3 104853 1030.52 1031.50 52476 A 419260 417559 417658 20730 35 1501
9 118257 112436 1145.55 58178 N 412257 410455 410554 2081.78 3
10 129063 127262 127262 645,81 Q 400852 2090.51 3991.50 2004.76 33
11 145086 143265 143265 725.83 (+57.02) 388046 386245 3863.44 1940.73 2 e P =

9.5.1 Peptides View - Peptide Table

The peptides are grouped together based on quantifiable feature vectors with the same sequence. When there are

more than 1000 peptides, the table is split into multiple pages.

Peptide Quality Score  -10lgP ~ Mass  ppm m/z RT  #Feature  Sample Profile Group Profile  Group 1 Intensity Group 1 Ratio ~ Group 2 Intensity Group 2 Ratio  Group 3 Intensity ~ Group 3
1 A(+30421)ATDAQDANQC(+57.02).. 29.28 20000 5169.0840 46 10348289 1730 - [IIINAN [T 6.38E3 1.00 1.89E4 287 12384 10
2 A(+304.21)GEPNS(+79.97)PDAE 27.00 20000 33974841 57 11335084 1580 - [ T 8.93E4 1.00 11E5 123 5.98E4 C

3 A(+304.21)GEPNSPDAEEANS(~ 25.08 20000 33974841 43 11335068 1545 Il B . 34564 1.00 38564 112 24184

4 C[+57.02)(+304.21)TLPEHES 26,14 20000 31313022 59 10447808 1674 » DN I 2.11E5 1.00 111ES 052 6.55E4

5 H(-30421)LDGEEDGS(~ 2087 20000 25740791 39 8590370 928 B aan R m | 16484 1.00 471E4 287 10464

6 I(+304.21)ET(+ 79.87)DEEESCL+570.., 25.35 20000 27411196 60 9147192 1169 + 1 11E5 1.00 2.69€5 245 4,874
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The view is similar to the support peptide table described in the previous section Section 9.4.3.4 Proteins View -
Supporting Peptides. The Peptide table entries may be filtered by using the Peptide View Filters on top of the
peptide table. To reiterate, the columns are:

e Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-
unique peptides and those not passing the filter will be excluded automatically.

e Quality: This defines how well the peptide can be quantified. It is calculated by taking the average of the
quality scores of the feature vectors.

e -10IgP: The -10Ig of a p-value represents the likelihood that the observed change between conditions is
caused by random chance. The peptides are first separated into groups based on similar quality score.
Significance is then calculated for each quality score group, or bin, using a two-tail T-test that assumes log
normal distribution but does not assume equal variance. The -10log p-value is then calculated from this
result and then displayed in the significance column.

e Mass: The theoretical mass of the peptide.

e ppm: A peptide can have one or more feature vectors. Each feature vector has its own ppm calculated
from the mass error of each feature. The average mass error of a peptide is the average of mass errors of
all the feature vectors. This column displays the average mass error in ppm.

e m/z: The precursor mass-to-charge ratio.

e RT: The retention time (elution time) at which the spectrum was recorded in the data.

e #Feature: The number of features associated with this peptide.

e Sample Profile: The peptide abundance among the samples is depicted as a heat map. Hold the cursor on
a profile to view the samples, the peptide areas in samples, and the corresponding ratios with respect to
the base sample.

e  Group Profile: The peptide abundance among the groups is depicted as a heat map. Hold the cursor on a
profile to view the groups, the peptide areas in groups, and the corresponding ratios with respect to the
group which contains the base sample.

e  Group Intensity: This column shows the peptide area for a group. It is calculated by summing up the
intensities of feature vectors within a group.

e  Group Ratio: This column shows the peptide ratio for a group, based on the ratio of intensities of feature
vectors within a group.

e Scan: The Scan of the top PSM and which data file it is from.

e PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.
Scroll over each icon to see the modification name and mass.

e Accession: The proteins that this peptide was quantified in.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

9.5.2 Peptide Table controls
The menu above the peptide table provides options to scroll through the table of peptides, filter the table, show
optional columns and search for specific entries.

1-1000cf6e89 - > [ PeptideViewFiter | H scan = - Q Ne resuit | o1 |
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9.5.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1 1001 - 1585 of 1595 -

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

9.5.2.2 Peptide Table controls - View Filter

|' Peptide View Filter |

Click on the * / button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:

M peptide View Filter X

Peptide sequence contains

FTM contains@
Phesphorylation (5TY)
Acetylation (N-term)
Oxidation (M)
Carbamidomethylation
TMT16plex

Note: Multiple sequence can be separated by a semi-colon | Reset |

| QK | | Cancel |

o Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e Peptide score (-10IgP): Filters out all peptides with -10IgP scores below this threshold.
e Peptide length: Filters for peptides of length within this min/max threshold.

e  PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptides table.

Click on Cancel to discard the changes in the View Filter.
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9.5.2.3 Peptide Table controls - Optional Columns

Click on the i button to open the optional columns dropdown. By default, the group intensities and ratios are
displayed. The sample intensities and ratios can also be displayed in the peptide table for easy view and sorting.
For projects with many samples, it might be useful to hide these optional columns and reduce the width of the

peptide table.

Bl

Intens...&4 = Grouo 4 Ratio
__Show/Hide Columns

T
4 E] Sample Ratic
1Y Group Intensity
Group 1 Intensity
Group 2 Intensity
Group 3 Intensity
Group 4 Intensity
g ¥ Group Ratio
Group 1 Ratic
Group 2 Ratic
Group 3 Ratic
ﬂ Group 4 Ratio

9.5.2.4 Peptide Table controls - Search function

On the top right of menu, there is a search function with 4 options. Search results can be navigated between using

the Up or Down arrows.

SCan = - 1943 E t + 273

Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple

peptides. For projects with multiple data files, the scan number is searched on every fraction.

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value

+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e  RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search

value +/- 1 of the last significant digit set. For example, searching for RT = 55.5 will find all m/z between
[55.4, 55.6]

Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.
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Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

9.5.3 Feature selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current peptide selection. From here you can select other samples, fractions, or features.

Sample 1 20211129_EXPL8 _Evo7 _CLK 405PD_45k PhosphoTMT_16plex 40ug Microfractionator_6Fractions_FR1-1.raw ; Feature

20211129_EXPL8_Evo7_CLK_40SPD_45k_PhosphoTMT_1éplex_40ug_Microfractionator_6Fractions_FR3-1.raw
20211129_EXPL8_Evo7_CLK_405SPD_45k_PhosphoTMT_16plex_40ug_Microfractionator_GFractions_FR1-1.raw
1{][},' 20211129_EXPLE_Evo7_CLK_40SPD_45k_PhosphoTMT_18plex_40ug_Microfractionator_GFractions_FR2-1.raw

Intensity (%a)

By clicking on the fraction level, all fractions in this sample are revealed as well as the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.
Feature; id: 7486, m/z: 5332.6124, RT: 1312, Area: 6.58E5, PPM: 1.5  P5M: 5a

Feature: id: 7486, m/z: 532.6124, RT: 13.12, Area: 6.58E5, PPM: 1.5

Clicking on the feature level will show all features in the currently selected fraction. Features with Feature Id =0
are known as fake features and are constructed to enhance identification.
PSM: Scan 5817, -10lgP: 26.17, RT:
PSM: Scan 3817, -10IgP: 26.17, RT: 13.41, m/z: 532.6134
PSM: Scan 6147, -10IgP: 22.84, RT: 14.01, m/z: 532.6122

Switch between PSMs with the last portion of the breadcrumb.
All other components in the Peptide tab interface will update according to the currently selected PSM.

For timsTOF instruments, Precursor ID is used rather than Scan number.

9.5.4 Protein jump button

Clickon = to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
protein summary filter or summary page protein filter, then the option to jump will be grayed out.
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9.5.5 Annotated Spectrum Chart
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.

There are several controls provided for this view which will be explored in the following sections.

9.5.5.1 Annotated Spectrum Chart - Chart Navigation

Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino

acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling

the mouse wheel.
Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

9.5.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the ™ button to show the spectrum annotation settings.
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CID | ETD | ETheD

-H20 -NH3 2+
2 0O04dao
b
c O 0gg
x 0U04dao
y
z O O0gg
z Uo4do
c-H D
immeonium D
internal D

precursor & marker
Show Decimal Places: | 2

D mfz on fragmentation
D m/z on unannotated
sequence fragmentation
in place ien info

Intensity: O Low @ Medium O High

|’ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

9.5.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on o or 88 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.
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The "alignment" check box & 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =morma s ysed to show/hide the error map underneath the chart.

9.5.6 lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings”.

# b b-H20 b-NH3 b(2+) Seq y y-NH3 y(2+) #
10 1079.503 1061.488 1062.498 540,248 E 1579.610 798.818 13
11 1265576 1247560 1248557 £33.202 w 1450.585 734,297 12
12 1394526 1376616 1377.600 697.813 E 1264.488 641,266 1
13 1481659 1463648 1464632 741329 S 1135.461 576.736 10
14 1596.682 1578671 1579655 798,841 N(+0.98) 1048.427 533.228 9
15 1653.703 1635.693 1636.676 827.352 G 950,422 933.390 475,709

16 1781773 1763.751 1764735 891381 a 893.397 447,198
17 1878815 1860.804 1861.788 939,907 p 765.241 383.169 6
18 2007.857 1989.847 1990.830 1004.429 E 662,282 651.258 334,642 5
19 2122.880 2104870 2105.853 1061940 N(+098) 530245 522,222 270,124 4

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

9.5.7 Survey Chart
The “Survey” tab displays the precursor ion spectrum. The buttons that appear in this section are identical to those
explained above in Section 9.5.5.3 Annotated Spectrum Chart - Additional Chart Controls

lon Match Reporter lon

Intensity (32)
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h“ O ——
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9.5.8 Reporter lon

lon Match Survey Reporter lon

Channel Intensity Normalized In... Ratio Intensity (%)
Sample 1 TMT..  1.13E3 11385 1.00 |
Sample 1 TMT... 1.08E5 1.08E5 0.96 1007
Sample 1 TMT..  1.1E5 1.1E3 0.98
Sample 1 TMT.. 1.02E5 1.02E5 0.91
Sample 1TMT..  1.51E3 15185 1.34
Sample 1 TMT... 148E5 1.48E5 132 0
Sample 1TMT..  1.35E3 13585 1.20
Sample 1 TMT.. 1.34E3 1.34E5 1.19
Sample 1 TMT.. 6.98E4 6.98E4 0.62 T T : T T T T r r mfz
Sample 1 TMT... 6.86E4 6.86E4 0.61 126 128 130 132 134

PP P S I - ]

This view provides details on characteristics of the reporter ions used in the experiment. The table provides
information on the intensity, the raw intensity, and the ratio of each channel with respect to the set reference
channel. Additionally, an associated MS2 or MS3 spectrum is included of the reporter ions in the experiment,
determined by the selection made in the Quantification parameter settings. This is an interactive spectrum,
enabling zooming in and out using the scroll wheel of the mouse. Double-clicking will zoom out and reveal the
entire MS3 spectrum.

9.5.9 LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The peptide
feature is highlighted in purple and the selected PSM marker is blue. The span of the orange line in the LC-MS
Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button <~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking ¢ to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

9.6 TMT/iTRAQ Exporting

In Project View, double-click on 2B to open the Export node.

v (] TMT/TRAQ Quantification Exports

[ ] TMT result exportin CsV | [ ] Export in HTML

Protein C5V Summary view

Peptide CSV Report Proteins in HTML with:
Support Peptide CSV Protein coverage

PSM CSV

Supporting peptides
Replicate CV CSY Best unigque PSM

(] Export peptide list in HTML
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9.6.1 TMT/iTRAQ result - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Isobaric Labelling Quantification results in CSV format:

Proteins CSV: The list of protein quantifications, filtered by the protein filters in the Summary view and
will be saved to proteins.csv.

Peptide CSV: A complete list of all quantified peptides that pass the peptide feature filters set on the
"Summary" page and their associated details.

Support peptides CSV: These are the supporting peptides of the quantified proteins and their associated
details.

PSM (Feature Vector) CSV: All predicted peptide features and their associated quantification information.
Both identified and unidentified peptide features are included. To include unidentified peptide features,
set the Peptide Id Count equal to 0 in the Peptide feature filter.

Replicate CV CSV: For TMT results with Quality Control replicate channels specified, a list of calculated CV
values is exported. This will give an idea of the distribution of the variance and can be used to further tune
TMT quality control settings.

9.6.2 TMT/iTRAQ result - Exporting - HTML format
Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

Protein coverage: The coverage pane will be saved for each protein.

Supporting peptides: A list of supporting peptides will be saved for each protein.

Best unique PSM: The best unique PSM will be saved for each protein.

Export peptide list in html: creates a separate HTML-containing peptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.
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10. Stable Isotope Labeling by Amino acids in Cell culture (SILAC)

Precursor ion quantification with isotope labels at the MS level is one of the three quantification modes that are

supported by the optional PEAKS Q module for PEAKS Studio. Typically, an unlabelled sample is mixed with a

sample subjected to stable isotope labelling. The samples are then analyzed together in an LC-MS/MS experiment.
The same peptide from different samples is recognized by a set of precursor ion peaks with similar retention time
and mass differences equal to the expected difference caused by the stable isotope label. The ratio is calculated

from the intensities of those peaks. PEAKS Q supports both user-defined labels and commercial quantification
labels. PEAKS supports the analysis of Super-SILAC experiments that uses a mixture of SILAC-labeled cells as a
spike-in standard for accurate quantification of other unlabeled or labeled samples.

10.1 Precursor lon Quantification Analysis Workflow and Settings
Select the PEAKS Q workflow in the Workflow Selection step

O G PEAKS Q (In-depth de novo Quantification)

e

The following steps are the same as in the PEAKS DB workflow (as in section 6.1 Database Search Workflow and
Parameter Settings) and is reiterated below.

Click on Data Refine to proceed through the workflow.

Workflow Selection Data Refine

Data Refine Options

E] Associate feature with Chimera [DDA]

350



‘ Project Wizard x

Error Tolerance

Precursor mass: | 10 ppm - Fragment ion: | 0.02 Da

Enzyme

Enzyme: Specified by each sample - Digest Mode:  Semi-Specific hd Missed Cleavage: | 3 :
PTM

Set PTM

Switch Type

Maximum allowed variable PTM per peptide: | 3

i

Database
Target Database:  Human_ReviewedCanonical.. v Taxonomy: | all species
Contaminant Database:  N/A - Peptide Length: & T ot 45 -

E] Deep Leaming Boost

CQuantification

The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the peptide and the monoisotopic mass
of the precursor ion.

Precursor Mass Tolerance unit: PEAKS generates peptides within the precursor mass error tolerance. Precursor
mass error tolerance can be specified in either Daltons or ppm.

Fragment Mass Error Tolerance: PEAKS uses this value when scoring peptide sequences. PEAKS Studio considers a
fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units are Daltons.

Both precursor and fragment error tolerance parameters need to be set consistently with the mass accuracy of the
instrument.

Enzyme Settings: PEAKS Studio digests the protein database in silico to generate peptide candidates. It is necessary
to specify the enzyme for protein digestion from the Enzyme drop-down menu.

Note: When the selected dataset is digested with different enzymes, "Specified by each sample" allows samples to
be analyzed separately using their respective enzymes specified during project creation.
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Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high degree of
non-specificity.

Missed Cleavages: This specifies the number of missed cleavage sites allowed in a peptide.

Digest Mode: This specifies the type of in silico cleavages allowed at a peptide termini based on the method used
for protein digestion. If "Specific" is selected, the specificity of the selected enzyme is strictly enforced at both
termini of a peptide. "Semispecific" allows one terminus to disobey the enzyme specificity rules.

Note: If the enzyme is specified as "None", then no matter which mode is selected for "Digest Mode", the "None"
enzyme digest rule will be applied.

PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and a few common
variable PTMs expected in the experiment. Highlight PTMs and click on the 1| putton to place them as either
Fixed or Variable PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking
“Remove All” will reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into
the Variable PTM list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on
“View” to see more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Note: The use of variable modifications increases the size of the computational search space for the de novo
sequencing algorithm. It is recommended not to select too many variable modifications in PEAKS de novo. See
PEAKS PTM for alternate search options.

Target Database: Select a protein sequence database for the search. Select one from the list of databases that

Set/View

have been configured in PEAKS and set the taxonomy by clicking on [ ], if applicable. To configure a new

Mew

database, click on ‘: | next to the Target Database dropdown to open the Database Configuration dialog.

Contaminant Database: To search for contaminants, select a contaminant database from the list of databases that
have been configured in PEAKS. Keep the selection as N/A if no contaminant database is required for the search.

Peptide Length: The length for a peptide can be set when creating an analysis, where the default peptide length
range is between 6 and 45.

Deep Learning Boost: Check this option to use PEAKS enhanced deeplearning algorithm to better identify PSMs in
the DB Search process.

Click on Quantification to proceed to the next step and select the Precursor lon Quantification (eg. SILAC) option.
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Quantification O Label Free O Reporter lon Quantification (eg. iTRAQ/TMT) @ Precursor lon Quantification (eg. SILAC)

The following parameters are available:

‘ Project Wizard

Quantification O Label Free O Reporter lon Quantification (eg. iTRAQ/TMT) @ Precursor lon Quantification (eg. SILAC)

Basic Options

Select Metheod:  ICPL - RT Error Range(min): | 1 : lon Mebility Range(1/k0): |+ 0.05

Sample Groups

Select All Unselect All Remave All

Sample 1 Group Condition
(]
L'
O
gl Mo content in table
Used Condition L~
Condition 1
Condition 2
Condition 2

Reference Condition Condition 1 -
Peptide Feature Filters Avg. Area = 0, Quality 2 1, 1 £ Charge = 10, Number of labels with ID = 1, and number of labels with feature present = 1.

Protein Filters Significance Method: ANOVA, Significance 2 0.0, Unigue peptides 2 1, 1 < Fold change = 64.

Normalization Method: No Normalization,

Select Methods: From the Select Methods drop-down menu, choose the appropriate quantification method used
in the experiment, e.g. SILAC-2plex (R10,K8)

RT Error Range: The retention time shift tolerance is the maximum elution time difference that is considered for
the quantification of an identified peptide after RT alignment.

lon Mobility Range(1/k0): Only available for timsTOF data. The maximum 1/kO0 difference that is considered for
the quantification of an identified peptide after RT alignment.

Match Between Runs (MBR): Enabled for two or more samples. The options are described below.

Mass Error Tolerance: Controls the allowable difference in mass between the identified MS/MS scan in one
sample versus features in other samples. This can be set similar to the precursor mass error tolerance used for
database search.

Retention Time Shift: The maximum allowable difference between the retention time of the identified MS/ MS
scan and the peptide feature considered for MBR.
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Auto Detect: Let PEAKS Studio detect the optimal Retention Time Shift Tolerance for your data. An initial
quantification run will be performed to determine the retention time shift trend. The optimal error tolerance will
then be used for the full search.

Feature Intensity: Set a value for the minimum intensity a peptide feature must exhibit to be considered for MBR.
By default, the integrated area under the curve of the peptide feature will be used to represent feature intensity.

CCS Error Tolerance (1/k0): This parameter is only enabled when the analysis contains timsTOF data. The
maximum collisional cross section (CCS) differential between an identified MS/MS scan and peptide features in
other samples to allow MBR.

Sample Groups: SILAC requires sample grouping. All available samples are listed in the left window. After selecting

o
a sample, it can be added to a new group by clicking the # 4 putton ortoan existing group by clicking the

I
ol button and selecting that option from the drop-down menu. If you select multiple channels, you can add

0.
each one individually to create multiple new groups by clicking the S button. Samples and Groups can be

removed by clicking the X button next to each element. The names and colours for each group can be edited by
clicking on the coloured square dropdown, respectively.

Sample Groups

‘: Select A | | Unselect All | | Clear | Remove A |
Group Condition

|T| Group 1 |?|
"’A |T| > Sample 1 |T|

> light Condition1 =

oL

> medium Condition2 =

Used Condition » L~ > heavy Condition3 =
Condition 1 |T| Group 2 |T|
Condition 2 . p—
Condition 3 | ~ | > Sample 2 | e |
Reference Condition Condition 1 -

Conditions: The number of conditions depends on the quantification method selected. For example, SILAC-
2plex(R10,K8) has 2 conditions and SILAC-3plex(R10,K8|R6,K4) has 3 conditions to study. Each label in a sample
represents one unique condition. To remove a label from analysis, uncheck the corresponding condition. Condition
names can be renamed.

Reference Condition: The condition which is the denominator of the calculated ratios. The reference condition can
be chosen from the selected conditions only.

Click on the tool icon next to Peptide Feature Filters to open the Peptide Feature Filters dialog

Peptide Feature Filters | Q\ | Avg. Area = 0, Quality = 1, 1 = Charge = 10, Number of labels with 1D = 1, and number of labels with feature present = 1.
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N Peptide Filters *

Avg. Area z 0

Charge between | 1

Quality = | 1

Mumber of Labels with ID present = | 1

Number of Labels with feature present 2 | 1 - | H |

[:] Reference Label present

| Sawve | | Cancel |

Average Area: The minimum average area of all peptide features associated with the peptide to be included in the
result. Features with higher abundance have been shown to be more reproducible across replicates.

Charge between: Only peptides with feature vectors that all fall within this range will be used in protein
guantification.

Quality: A quality value will be applied to each quantified peptide to represent the likely reproducibility of the
quantification result. Set the minimum quality score cut-off. Factors that affect the quality score include m/z
difference, RT difference, XIC shape similarity, and the feature intensities.

Number of labels with ID present: Only peptides with an identified MS/MS scan in the number of given labels will
be included in the peptide table.

Number of labels with feature present: Only peptides with a predicted LC-MS peptide features in the number of
given labels will be included in the peptide table.

Reference label present: Only quantifiable peptides in which the reference label peptide feature is present will be
included in the peptide table if this is checked.

Click on the tool icon next to Protein Filters to open the Protein Filters dialog.

Protein Filters | i\ | Significance Method: ANOVA, Significance 2 0.0, Unigue peptides = 1, 1 £ Fold change < 64.
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N Protein Filters X

'@' Significance 'C' FDR (adjusted p-value)

Significance = | 0

L

Fold Change Between | 1 : | H |and 64

4
e

Unique Peptides = | 1 : | i |

D Modified Form Exclusion

Significance: Only protein groups with a significance above this threshold will be listed in the “Protein” view. The
significance score is calculated as the -10Ig of the significance testing p-value. Significance is calculated using
welch's ANOVA.

FDR% (adjusted p-value): Adopt the multiple hypothesis testing Benjamin-Hochberg method to adjust the p-value
to the given false discovery rate. Only protein groups with significance scores passing the calculated FDR will be
listed in the "Protein" view. Either this or "Significance" can be selected to set a significance threshold.

Fold Change: The required magnitude of change of abundance between conditions. The minimum value is one
because the fold change is calculated as the magnitude of change where the lower value is always the
denominator.

Unique Peptides: Only protein groups with unique peptides at or above this number will be listed in the "Protein"
view. Peptides are considered unique if they are only matched to one protein group.

Modified Form Exclusion: When checked, peptides that are identified as both a modified and unmodified form will
be excluded from the protein ration calculation. This does not apply to the quantification labels. When a peptide is
split between an unmodified and modified form, the ratio of both forms may differ from the protein ratio.
Therefore, including modified peptides in the protein ratio calculation might lead to incorrect results. By checking
this box, if a peptide has modified and unmodified forms, both will not be used as candidates, if a peptide only has
one modified form, it is still a candidate, but if a peptide has more than one modified form, all forms will not be
used as candidates.

Click on the tool icon next to Normalization to open the Normalization dialog.

Normalization | aQ | Method: No Normalization.
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N Mormalization Method x

Normalization Methods

™
(_J Use TIC
Yy

(_J Manual Input

'@' Mo Mormalization

Select Sample  Sample 1 -

Label Condition

light Condition 1

medium Condition 2

heavy Condition 3
| Save | | Cancel |

Use TIC: Using the total intensity of all quantifiable peptides from each condition, a global ratio is created. The
global ratio is used as a normalization factor for all proteins and peptides.

Manual input: This option performs the same default calculation as auto normalization ("Use TIC") but also allows
for the manual change of each sample's expected ratios. This should be used whenever the expected ratio
between conditions isn't 1:1.

Use internal standard proteins: This option displays a list of identified proteins, which can be selected to create a
normalization factor. A search bar is included to enable the quick location of select proteins.

No Normalization: All samples are automatically assigned Factors of 1.0.

Click on “Report” to proceed to the final step. Report filters can be set here which will filter the final result.
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‘ Project Wizard x
Project Creation Worlkflow Selection Data Refine DB Search

Report Filter

PSM/Peptide

(O psm-101gP »= (®) PsM FDR(%) 1.0 () Peptide FOR(%)
Protein

@ Proteins -10LgP > = 15.0 O Protein Group FDR(%:) Proteins Unique Peptides »= 1

Denovo

Denove Only ALC(%) 2| 50.0 C] Denovo Only Tag Sharing C] Denove Only Fully Matched

Workflow

C] Save Workflow

Analysis

Analysis Name Analysis 1

:f-Eack] [F’s":

| Cancel |

These filters are provided:

PSM/Peptide: this section is a mandatory section to filter out some results under the user-defined filter. Any
changes to the filter will create a new analysis with old parameters and update the results and statistics.

PSM -10IgP: The PEAKS peptide score (-10IgP) is calculated for every peptide-spectrum match (PSM) reported by
PEAKS DB, PEAKS PTM, and SPIDER. The score is derived from the p-value that indicates the statistical significance
of the peptide-spectrum match. A peptide may be matched to many spectra, resulting in multiple PSMs. In that
case, the peptide's score is calculated as the maximum among all PSM scores. For details of the scoring algorithm,
please refer to the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptide identification ", Mol Cell Proteomics, 2011 Dec 20. A minimum requirement can be set and all
identifications must pass this filter.

PSM FDR (%): The PSM filter can also be set to use the false discovery rate. FDR is estimated using a "decoy-fusion"
approach.

Peptide FDR (%): The Peptides can also be set to use the false discovery rate. Peptides are scored based on their
top PSM and using a “decoy-fusion” approach, the result is reported at that FDR.

Note: Decoy fusion is an enhanced target-decoy method for result validation with FDR. Decoy fusion appends a
decoy sequence to each protein as the "negative control" for the search. See BSl's web tutorial
(http://www.bioinfor.com/fdr-tutorial/) for more details.
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De Novo ALC (%): This filter controls the minimum ALC score required for display in the de novo only result. A
default of 50% is set.

Denovo Only Tag Sharing: The number set here corresponds to the length of de novo only tags to be shown in the
result Protein coverage. For de novo only peptides that are not fully matched, they must share a tag length with of
minimum of this parameter with the protein residue to be displayed.

Denovo Only Fully Matched: Checking this option will show the de novo only peptides in the Protein coverage
regardless of what tag sharing parameter is set if the entire de novo only sequence matches the protein residue.

In the Report step, there also is the option to specify an Analysis Name (which can be later renamed) and/or
decide to save the Workflow to quickly re-use in future analyses.

10.2 Understanding SILAC Results

Once completed, a SILAC result node will be added to the project tree. Double-click on this
open the Precursor lon Quantification result that contains three tabs as described below:

G SILAC node to

Summary: The outline of the isobaric labelling search results with statistics. This is the place to examine the overall
performance of the experiment and adjust filters. If there are too many proteins, the heatmap will not show on the
summary page.

Proteins: The quantified proteins with a list of supporting peptide features for each protein.

Peptides: The quantified peptides are listed in a table. Extracted ion chromatogram (XIC) and supporting peptide
features are also displayed for each peptide.
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Proteins  (8) Significancez 00~ (O FOR (scjusted p-value) < % FoldChangeBetween 1 & and 64 % used peptides = 1 =

[ Ratio Distribution Histogram ] [ Heat Map ]

Summary

1. Notes

2. Result Statistics

Proteins

Table 1. Summary Statistics

Sample Name |SILAC Precursor T‘:ﬁ‘;iz’; 4 |SLACPepiide | #D=1(%) | #D=20%) | #D=3(%)
Sample 1 132 0 121 107 GLD 19 (144 643
Sample 2 367 0 329 254(69.2) 79 215) 34093
Sample 3 371 0 342 262 (70.6) 75 (202) 34(9)

Peptides

Figure 1: Protein profile heatmap (Cell colour represents the log2(ratio) to the average abundance across different samples) @

Sample 3 Condition 3

10.3.1 Summary View - Protein Filters
Filter settings used in the screenshot above means that no protein filter is applied, thus giving all quantifiable
protein.

Alternately, parameters can be adjusted for additional analysis by updating the protein filters above.

Significance: Only protein groups with a significance above this threshold will be listed in the Protein View. The
significance score is calculated as the -10log10 of the significance testing p-value. PEAKS provides ANOVA
significance testing methods A significance score threshold of 20 is recommended, which equals to a significance
testing p value of 0.01. Either this or “FDR (adjusted p-value)” can be selected to set a significance threshold.

Fold Change: Only proteins at or above this fold change threshold will be listed in the Protein View.

Used Peptides: Only proteins with at least this many number of used peptides will be listed in the Protein View.

Click on to apply these filters changes to the result. This will update charts on the Summary View and will
update the Protein table accordingly.

10.3.2 Summary View - Notes

. M . . . . .
Click on to open the Notes dialog and save information about the result and saved in section 1. Notes on
the Summary page.
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Example 1: Notes

[ CK ] [ Cancel ]
Proteins @Signiﬂcam:ez 00 - OFDR{adjusted p-value) = % Fold Change Between | 1 : and | 64 : used peptides 2 1 - Apply

[ Sample Correlation ] [ Group Carrelation J [ Density-Ratio Plot ] [ Heat Map ]

1. Notes

Example 1: Notes
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10.3.3 Summary View - Heat Map

Sample 1 Condition 2
Sample 2 Candition 2
Sample 3 Condition 2
Sample 4 Condition 2
Sample 5 Condition 2
Sample 1 Condition 3
Sample 2 Candition 3
Sample 3 Condition 3
Sample 4 Condition 3
Sample 5 Candition 3

log2iratia)
4.0

0.0

-4.0

The heat map displays the protein groups that passed the filters. The relative protein abundance is represented as
a heat map of the representative proteins of each protein group. These representative proteins are clustered if
they exhibit a similar expression trend across the samples. The hierarchical clustering is generated using a
neighbour-joining algorithm with a Euclidean distance similarity measurement of the log2 ratios of the abundance
of each sample relative to the average abundance. Similarly, the conditions in different samples are clustered if
they exhibit a similar expression trend across the protein groups. An interactive protein profile heat map is opened

Heat Map

Mouse over the dendogram in a section of the heatmap and click on it to open the Variation Trend chart.

in a new window when the button is clicked options.
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PN Variation Trend Chart O pd

Varation Trend Chart

log2(ratic)

-2 885

ShA ShiA_2 SMA S WT_1 (*) WT_2 WT_3

Samples

O Criginal @ Displayed

The Variation Trend chart displays the expression level of the selected proteins in the samples.

Mouse over points on the variation trend chart to see a tooltip of the protein, sample, and log2ratio.

=

[QBNFADUEP32Z_HUMAN Ssmple 4 Condition 2)=2.1984
T

Click on the Export Data button to export the variation trend chart data in a text file format. When Displayed is
selected, the log2 ratios will be in the export. When Original is selected, the original ratio values will be in the
export instead.

10.3.4 Summary View - Volcano plot
Figure 2. volcano plot combines a statistical test with the magnitude of the change enabling quick visual

identification of those data-points that display large-magnitude changes and that are also statistically significant. A

separate volcano plot will be shown for each condition relative to the reference condition.
Horizontal broken grey line: The selected significance threshold

Vertical broken grey lines: The selected fold change thresholds

Plotting points in this way results in two regions of interest in the plot: those points that are found towards the top
of the plot that are far to either the left or the right side. These represent values that display large magnitude fold
changes (hence being left or right of center) as well as high statistical significance (hence being towards the top).
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Figure 2. The volcano plot for proteins. @
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In this figure, the ratio is the group ratio set with respect to the base group. If more than two groups are present,

the max ratio is used instead.

The Protein View contains an interactive volcano plot that can be hidden or displayed. Markers for the proteins
that are above the set significance threshold will be displayed in colour. Scrolling the cursor over a marker will
highlight it and, subsequently, clicking on this marker will highlight the protein in the interface.

10.3.5 Summary View - Ratio Distribution Histogram

Ratio Distribution Histogram ]

Click on
MY Ratic Distribution
Sample 1

Select sample:

Condition 2, Ratic Median: 0.64

600

Frequency

1/64 1/32 /16 /8 14 1z 1
Ratio

o l--l---llllllllllll .I-I-ll------_-- -

Frequency

16 32 64

600

500

400

300

200

100

1/84 132 1716 1/8 14 172 1

button in the Summary header to open the Ratio Distribution Histogram.

*

Condition 3, Ratio Median: 0.59

A

Ratio

Select from the sample dropdown to view the ratio distribution of each sample.

For every condition, the distribution of ratios relative to the reference condition is plotted. Right-click on the image

to export the chart.
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10.3.6 Summary View - Filtration parameters and statistics
Tables 2 and 3 list the filtration parameters and filtered results, respectively.

Table 2. Result filtration parameters.
FDRE(adjusted p-value) = 1%

Min Fold Change =1
Max Fold Change =64
Used peptides =1

10.3.7 Summary View - Search parameters

Table 4 lists the parameters as set in the workflow.

Table 4. Search Parameters

Search Engine Name: PEAKS
Quantification type: ICAT/SILAC
Silac Method: SILAC-3plex (R10.K8R6.K4)
Retention Time Tolerance: 1.00
Enable Match Between Run: No
5 samples 1 1 group
Group 1:
Sample 1:
Light: Condition 1
Medium: Condition 2
Heavy: Condition 3
Sample 2:
Light: Condition 1
Medium: Condition 2
Heavy: Condition 3
Sample 3:
Light: Condition 1
Medium: Condition 2
Heavy: Condition 3
Sample 4:
Light: Condition 1
Medium: Condition 2
Heavy: Condition 3
Sample 5:
Light: Condition 1
Medium: Condition 2
Heavy: Condition 3
Conditions: Condition 1 Condition 2 Condition 3
Reference Condition: Condition 1
Peptide Feature Filter:
Avg. area=0.0
Quality = 1.0
Charge between: [ 1-10]
Number of labels with ID present = 1
Number of labels with feature present = 1
Protein Filter:
Significance method ANOVA
FDR =0.01
Fold change between: [ 0.0-64.0]
Unique peptides = 1
Normalization method: No Normalization

Table 3. Statistics of filtered result.

SILAC Peptide

All Peptide sequences

Features
SILAC Precursor
Protein groups

6478
10618
52487
17779
448
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10.4 SILAC - Protein View
448 protein groups, total 476 proteins accession contains - E No result @ Condition3 =

g Accession Cluster  Top  Condition 2: Significance Condition 3: Significance  -10IgP Coverage(%) #Peptides  #Uniq 1100
E 1 QOUQ35|SRRM2_HUMAN 0 true 137.02 8468 23831 [T IO 0 1 1) 18.39% 204 P 1,000 " w
@ 2 QD9BEEAHNK_HUMAN 2 true 227.84 97.61 23725 [T TTH413% 82 2 a0
3 QI3263[TIF1B_HUMAN 20 true 57.93 15141 a1520 I JI0 ]1054% 22 2 w0
4 Q12888[TP538_HUMAN 4 true 2382 23339 21356 [T T ]17.19% 49 4
b5 POB22BJHS0B_HUMAN 2 true 235,52 40517 21219 [ M ]s66% 22 1 @ o
2 6 POTI00[HSI0A_HUMAN 10 true 291,62 414,20 2353 [ W ]eg7m% ] 2 E 620
ﬁ b7 Q8IVE2SRRM1_HUMAN 3 true 7821 75.88 19207 [ [T ICTINC T 21.24% 72 7 E 500
8 POGTAZ[NPM_HUMAN 3 true 226,36 87.89 120 I I T 46% 24 2 Y . '.=
9 QI5T49[PLEC_HUMAN 3 true 211.58 167.49 7824 [ 1 Tlan 47 4
10 P27816|MAPA_HUMAN 28 true 56.26 58.97 17791 [ WL T I T] 1406% 24 2 s "y
11 QINVFE/BCLFI_HUMAN 19 true 46.56 87.60 ege [ LM T T ]1315% 24 2 20 . " N
é 12 P67809YBOXT_HUMAN 1 true 59.97 91.28 7e30 [ MM W ]2305% 76 7 oot ) X b .
E 13 Q86XS1[EZHIP_HUMAN il true 2a.91 6238 17274 [ W N_THN W] 2664% 34 E AT L T L} =
14 Q13428[TCOF_HUMAN 15 true 5332 53.58 17239 [ T ITTIIM] 13.24% 28 2 621316 B e 12 2 4 8 8 3
PP PP P Looc nen vrnan T T T T T Tamer e Fold Change
>sp|QSUQ3S|SRRM2_HUMAN Serine/arginine repetitive matrix protein 2 05=Homo sapiens OX=9606 GN=SRRM2 PE=15V=2 g W % Ooutine (®) coverage
l 80 L Adsperiine [ 1088 gep
MYNGIGLPTP RGSGTNGYVQ RNLSLVRGRR GERPDYKGEE ELRRLEAALV KRPNPDILDH ERKRRVELRC LELEEMMEEQ

Sequence Display Option  Fasta -

GYEEQQIQEK VATFRLMLLE KDVNPGGKEE TPGQRPAVTE THQLAELNEK KNERLRAAFG ISDSYVDGSS FDPQRRAREA shuw(nnﬂdenlmmd\ﬁmtmns\tE

161 KQPAPEPPKP YSLVRESSSS RSPTPKQKKK KKKKDRGRRS ESSSPRRERK KSSKKKKHRS ESESKKRKHR SPTPKSKRKS (®) minimalion intensity | 5 3 %
241 KDKKRKRSRS TTPAPKSRRA HRSTSADSAS SSDTSRSRSR SAAAKTHTTA LAGRSPSPAS GRRGEGDAPF SEPGTTSTQR O minimal Ascore 20 -
—

aM PTM
Pl <7097 Phospheryistion (STY)
D 008 Deamidation (NG
© -+1599 Oxidation (M)
@ 5702 Carbamidomethylation

The Proteins View lists all the quantified proteins present in the sample, characterizes each protein at the amino
acid level, and lists the supporting peptide features of each protein. It has six components:

Protein Table: Lists all the quantified proteins present in the sample.
Protein View Filters: Allows filtering the protein table to select specific proteins.

Protein Volcano Plot: Click on a marker that is above the significance threshold (the horizontal dashed line) set in
the Summary View. Upon selection, the corresponding protein in the Protein Table will be highlighted.

PTM Profiling: Click on I”'u to open PTM profiling.

Coverage: Characterizes the protein sequence at the amino acid level. All the PTMs occurred on the protein
sequence will be displayed together with the MS/MS data supporting the inference.

Peptides: Lists the supporting peptides identified from the selected proteins in the protein table.

10.4.1 Proteins View - Protein Table controls
At the top of the Proteins View, there are the options to filter, search, and export the protein table.

Protein View Filter 775 protein groups, total 886 proteins accession contains - E Mo result @

366



10.4.1.1 Protein Table controls - Protein View Filters

Click on the |_P==nVi=Fiter | b tion to open the Protein View Filter.

PN Protein View Filter *

Show protein in each group @ All O Top

Protein acceszion/name contains
Protein description contains
PTM contains

13Ci6) 13N(2) Silac label
Phosphorylation (STY)
4,45 5-D4 Lysine

13Ci6) 15N(4) Silac label
Deamidation (NQ)
Owidation (M)

P

Mote: Multiple protein accessions/description can be separated by a semi-colon | Reset |

The following options are available for filtering the protein table:

Show All or Top proteins in each group: Adjust the protein list based on Protein grouping, top is selected by
default. Proteins are grouped based on parsimony.

e Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(subproteins) will not be displayed.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set

or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Note: In these above two filters, multiple entries can be separated by a semi-colon.

PTM contains: Filter protein results by the presence of selected PTMs. Proteins that are supported by peptides
containing modifications that match the selected PTMs will be included. If multiple PTMs match the modification
name, they will all be included in the table.

Click on the Lfeset] button to remove all filters.

Clickon [ Jto apply the Protein View Filter to the Protein table.
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Click on L~ J to discard changes and close the dialog.

10.4.1.2 Protein Table controls - Protein count
At the top of the protein table shows the count of protein groups and number of proteins in the table based on the
current Protein View Filters.

775 protein groups, total 886 proteins

10.4.1.3 Protein Table controls - Protein Table Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.

description contains  * | Bos taurus E t + 2720
accession contains Description
dESCI'iptiOI"I contains 112 GN=0DRM1 PE=2 5V=1

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

10.4.1.4 Protein Table controls - Protein Table Export

=
Click on the lij button to export the contents of the current table. This considers the Protein View Filters, the
sorting applied to the table and is consistent with the view. There is the option to export the Protein table and/or
the Supporting peptide table in CSV format.

Export Protein Table n

Protein CSV

Support Peptide C5V

Saveinto: | C\Users\tyang'\PeaksExports\Multienzyme_2022-10-2 Browse

| Export Ju Cancel ]

10.4.2 Proteins View - Protein Table
Each row in the table represents a group of proteins that are supported by a common set of peptides. To expand
the group, click the right arrow button at the left.
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Accession Cluster Top Condition 2: Significance Condition 3: Significance  -10IgP Coverage(3%) #Peptides  #Unique PTM
1 QSUQ35|SRRMZ_HUMAN 0 true 137.02 84.68 23831 [ I T W1 1839% 204 w4 PRDOKC
2 Q09666|AHNK_HUMAN 2 true 227.84 97.61 23725 [T TR 413% ] ] PDO
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12 P&TR09|YBOX1_HUMAN 1 true 50.97 91.28 17630 [ W W] 2315% 76 76 PD
13 QB86X51|EZHIP_HUMAN 1 true 8e.91 6238 17274 [ W T THNTN ] 26.64% N X PDC
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The columns in the Protein Table are:

e Accession: The accession number of the protein as seen in the FASTA database.

e Cluster: A unique identifier that classifies which protein group the protein belongs to.

e Top: Indicates whether this protein is a top protein.

e Condition Significance: The significance for each condition

e  -10IgP: The -10IgP score of the top PSM.

e Coverage (%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Light blue blocks indicate the parts of the sequence covered by
low-confidence peptides. Dark blue blocks indicate the parts covered by high-confidence peptides. This is
the total coverage including results from all samples.

e #Peptides: The number of high-confidence supporting peptides.

e  #Unique: The number of high-confidence supporting peptides that are mapped to only one protein group
Unique peptides with same sequence but different modifications are only counted once in this number.

e PTM: The identified modifications displayed with color-coded icons.

e Condition Profile: The protein abundance among the samples is depicted as a heat map. Hold the cursor
on a profile to view the sample channels, abundances, and ratios with respect to the base sample.

e Condition Ratio: The ratio columns show the peptide abundance in each condition for all groups. A
peptide's abundance in each condition is the sum of all supporting feature vectors abundance within the
filters. Then the peptide abundance in each condition is compared to the reference condition to obtain
the peptide condition ratio in each sample separately. The peptide condition ratio of a group is computed
by calculating the median from the peptide condition ratios in the samples in that group.

e Avg. Mass: The protein mass calculated using the average mass.

e Description: The protein's header information as seen in the FASTA database.

Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.

10.4.3 Proteins View - Coverage Pane

The Protein Coverage view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

Condition 2
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80 5 Msperfine [ 1084 gap
1 MYNGIGLPTP RGSGTNGYVQ RNLSLVRGRR GERPDYKGEE ELRRLEAALV KRPNPDILDH ERKRRVELRC LELEEMMEEQ

Sequence Display Option  Fasta -
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10.4.3.1 Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.
>sp|POBT48|NPM_HUMAN Nucleophosmin OS=Homo sapiens OX=9606 GN=NPM1 PE=15V=2 b ik bS
i 10 B5
o B o
1 MEDSMDMDMS PLRPQNYLFG CELKADEDYH FEKVDNDENEH QLSLETVSLG AGAKDELHIV EAEAMNYEGS PIKVTLATLE
- a
- ~o0—0 op 3 - -

128
B

MSVQPTVSLG GFEITPPVVL RLKCGSGPVH ISGQRHLVAVE EDAESEDEEE EDVKLLSISG KRSAPGGGSK VPQKKVKLAA

1l

‘1111!!11 TOT

DEDDDDDDEE DDDEDDDDDD FDDEEAEEKA PVKKSIRDTFP AEKNAQKSNQN GEDSKPSSTP RSKGQESFEK QEKTPETPEG

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications and mutations identified in supporting peptides are displayed as icons above
the protein sequence. Modifications are represented by colored icons with the first letter of its modification name.
If a residue is modified by more than one modification in the same supporting peptide, "*" is used instead of a
letter. The header information of the protein is shown on the top of the protein sequence.

The supporting peptides and matched de novo tags can be shown as colored bars under the protein sequence.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide.
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tLI‘QGSGPVH ISGQHLVAVE EDAESEDEEE EDﬂLLSISG KRSAPGGGSK VPQ

| Position: 104~134

' Avg. Area:  4.31E6

#Wector: 3

Peptide: Cl+37.02)GSGPVHISGO(+0.98)HLVAVEEDAES(+79.97) EDEEEEDVK(™)
. Carbamid thylation (+57.02), pos=1, ion intensity=0%

D Deamidation (NQ) (+0.98), pos=11. ion intensity=0%, ascore=-1.00

P Phosphorylation (5TY) (+79.97), pos=22, ion intensity=0%, ascore=14.44

il |M

Left clicking on a bar shows the details from which the supporting peptide is identified.
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Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left
clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to the supporting peptides table.

10.4.3.2 Coverage Control Panel
This panel controls what to display in the protein sequence coverage view.
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O cutline @ coverage
= : Abs per line 1044 gap
Sequence Display Opticn  Fasta -

show confident modification site

@ minimal ion intensity | 0 %

-

O minimal Ascore 20 A

AM PTM #
P +79.97 Phosphorylation (5TY) 12
o -1599 Oxidation (M) 5
B st Carbamidamethylation 4
D -092 Deamidation (NQ) 2

B -2m Acetylation (Protein N-term) 2

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

Outline mode: In outline mode, the protein sequence is displayed without supporting peptides and matched de
novo tags. However, the sequence coverage at a specific position can be examined by left-clicking a residue.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNEKEIFL RELISNASDA LDKIRYESLT DjS'RI.DSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AGGSFTVRAD HGEPIGRGTK VILHLKEDQT EYLEERRVKE VVKKHSQFIG YPITLYLEKE REKEISDDEA EEEKGEKEEE
Coverage mode: In coverage mode, all the supporting peptides and matched de novo tags are shown.

1 MPEEVHHGEE EVETFAFQAE IAQLMSLIIN TFYSNKEIFL RELISNASDA LDKIRYESLT DPSKLDSGKE LEIDIIPNPQ

ERTLTLVDTG IGMTKADLIN NLGTIAKSGT KAFMEALQAG ADISMIGQFG VGFYSAYLVA EKVVVITKHN DDEQYAWESS

AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

100 % Absperline 10AA4 gap
Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the

project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.
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80 T AAsperline [¥ 1088

{SA RAIQAAFFYL EPRHAEDKTLT sperline. [ 1088 920
Sequence Display Option  Trypsin v
show confident madif Fasta

r VGVSFYADKP EVTQEQKKEF

— QEQKK @minimal ion intensit| Glu C (bicarbonate)

‘ Lys C

Modification minimal ion intensity / Ascore: A modification is considered confident if there are fragment ions
supporting the modified residue with the minimal peak intensity above the specified threshold. Only confident
modifications are displayed as icons above the protein sequence.

O minimal Ascore 2|

show confident modification site

@ minimal ion intensity | 5 *

-

O minimal Ascore 20 v

Modification table: The modification table shows the modifications identified in supporting peptides on the
protein. For each modification, the number of supporting PSMs with this particular modification is shown. The
checkbox on the left controls whether to indicate the modification in the protein coverage.

aAM PTM #
T -20421 TMT16plex 27
P +79.97 Phosphorylation (STY) 27
0 -+1599 Onidation (M) 3

10.4.3.3 Proteins View - Protein Tools
The Proteins View toolbar is at the upper-right corner of the protein sequence coverage tab and contains helpful
protein tools.

s 1] X,

Full screen: “* When selected, the protein coverage window expands in full screen mode. Click to return from full
screen mode.

Tool box: ™ The tool box contains the following tools:

e Copy protein sequence. This copies the protein sequence of the current selected protein into the system
clipboard.

e Save protein coverage as image. Different scale options are provided to increase the image size.

e Coverage statistics. This provides useful statistics based on the current selected protein.

PTM Profiling: L Calculates the difference in abundance between peptides with confidently identified PTMs
versus unmodified peptides. Peptide feature areas are used for this comparison.

The PTM Profiling tool provides quantitative information of modified peptides compared with unmodified peptides
for the modification sites of the protein across all MS samples.
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The inputs for the profiling can be set using the drop-down lists at the top-left corner of the dialog.

Medification Al *  Peptides Al -
., R
N306 Deamidation (NQ) Q) 12738 28 2
M1235 | I O)idiation (M) 2773 1 1
[ IO — war an=en LW .

e Proteins: The accession ID of the selected protein to be analyzed for PTM profiling is shown in the title of the
dialog. The selected protein can not be changed within the dialog. To run profiling on another protein, close

the dialog, select the protein of interest from the protein table and run the profiling by clicking l button.

e Maoadification: The drop-down list contains the detected and selected confident PTMs for the protein. Select
the type of modification to study a specific PTM or choose “All the PTMs” to visualize the profiling information
of all PTM sites at together.

Note: The fixed PTMs are not used for profiling. In addition to this, the labeling modifications are not
considered either.

e Peptides: Data source used for the analysis. “All” considers all the peptides for this protein.

e Apply protein-level normalization: By default, the protein-level normalization is not applied. If checked, the
displayed modified/unmodified area is obtained by dividing the true modified/unmodified area by the
corresponding ratio of the selected protein.

PTM Profile Table
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The PTM Profile Table shows the detailed quantitative information for the modification sites. Each row in the table
shows the modified and unmodified area for each sample of the selected PTM at each detected modification site.
The table can be sorted by any column. The following list describes the contents in each column:

o (Check box): Allow the selection of each table row. Only the marked rows are used for the PTM Profile Chart.

e Protein Position: The detected modification sites in the protein. The modified amino acid symbol together
with the position in the protein sequence is shown.

e  PTM: The type of PTM being profiled.

e -10logP: The best -10logP identification score for the corresponding modified peptides.

e AScore/ion intensity: The best PTM AScore / ion intensity associated with the corresponding PTM at the
specified site of the modified peptides.

e Condition Sample Ratio: Displays the ratio for each Condition versus the reference Condition for each sample.

=
=

Protein Position & -10logP | lon Intensity(%:) Condition 25ample 1 Ratio Condition 2:5 le 2 Ratio Condition 2:Sample 3 Ra

<
£
=
ra
ra
&
(=]
[=]
=
&

Oxidation (M)

.31 .33

M1 Acetylation (Protein N-term) 2247 0 0.31 0.33 0.49
54 Phosphorylation (STY) 2247 0 0.33 049
M3 Oxidation (M) 2247 1 031 0.33 0.49
M7 Cxidation (M) 2247 25 0.31 0.33 0.49
Ma Oxidation (M) 2247 i 0.31 0.33 0.49
510 Phespheorylation (STY) 2051 7 0.31

ME5 Oxidation (M) 6163 45 0.80 0.78 0.74
MN&6 Deamidation (NC) 4233 50 - 122 0.56
Y67 Phosphorylation (STY) 19.70 0 - - 0.74
S70 Phospherylation (STY) 6163 5 0.80 0.78 0.74
Q114 Deamidation (NQ) 35.85 0 = 0.74

§125 Phosphorylation (STY) 67.79 13 075 0.76 0.68
5243 Phosphorylation (STY) 3355 6 0.51 = 0.40

PTM Profile Heat Map
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Cluster positions
All the PTMs on PO6748|NPM_HUMAN

Condition 2:Sample 1 Ratio
Condition 2:Sample 2 Ratio
Condition 2:Sample 3 Ratio
Condition 2:Sample 4 Ratio
Condition 2:3ample 5 Ratio
Condition 3:3ample 1 Ratio
Condition 3:3ample 2 Ratio
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Condition 3:5ample 4 Ratio

ondition 3:3ample 5 Ratio

- log2ratic)

[N I N N (N N R N —_— a0

00

-4.0
Condition 2-5ample 1 Ratic

Condition 2-Sample 2 Ratio
Condition 2-Sample 2 Ratio
Condition 2-Sample 4 Ratic
Condition 2Sample 5 Ratic
Condition 3:Sample 1 Ratic
Condition 3:Sample 2 Ratio
Condition 3:Sample 2 Ratio
Condition 3:Sample 4 Ratic

Condition 3:Sample 5 Ratio

The PTM Profile Heat Map is located at the bottom left corner in the dialog. The relative abundance of modified
peptides in all groups for the selected modification sites as a heat map. The color scheme is determined by the
log2 ratios of the modified area of each group relative to the average abundance. For more details about the heat
map, please refer to section 10.3.3 Summary View - Heat Map.

Spectrum Annotation View

The Spectrum Annotation View provides a graphical representation for the best modified peptide and the best
unmodified peptide when “All” is selected from the “Peptides” drop-down list. The top spectrum corresponds to
the best modified peptide, whereas the bottom spectrum shows the best unmodified peptide.
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Peptides Table: Peptides table lists the modified peptides that contain the selected PTM at the specified
modification site.

Peptide Peptide Position lon Intensity(%) Condition 25ample 1 Ratio Condition 2:5ample 2 Ratio Condition 2:
M(+58.01)EDSM(+15.99)DM(+1599).. 1 0 0.31
M(+58.01)EDS(+79.97)M(+1599)DM(... 1 0 - 0.33 0.42

All Matches Table: The supporting PSMs of the selected peptide in Peptides Table are listed in the All Matches
Table. The headers are self-explanatory. The last column Area is the area of the feature that is associated with the
corresponding PSM.

Sample Fraction z Quality Condition 1 Area Condition 2 Area Condition 3 Area lon Intensity (%)
Sample 1 kj_ec_170420017_phosZraw 3 7474 T0434E5 3.1905E4 3.0446E4 0

XICs: It shows the XICs figure for the selected modified match in the All Matches Table. Each condition is plotted as
a separate curve.
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PTM Profile Export
The PTM profile can be exported as an image as well as in text format.

Image export: To save the profile chart, right click and choose Save to Image... menu item to save the displayed
graph as a PNG file.

Text format export: Click | Save to Text Format | button at the top-right corner to export the calculated PTM Profile data
to a text file in CSV format. The PTM Profile of the selected modification on the selected protein will be exported
by default. In addition, profiles on all proteins for the selected modification may also be exported, if “Export ptm
profile for all proteins” is checked. The exported file contains all necessary information to construct the PTM
profile graph. The PTM profile data are grouped together by protein, then by modification type, and then by the
modification site on the protein sequence. The headers of the CSV column are similar to the PTM Profile Table and
also self-explanatory. The following items are explained for clarity:

e Modified Peptide Sequence Window: protein sequence containing 10 AA ahead of the modification site
and 10 AA after the modification site with padding as necessary.

e Sample Best AScore / lon Intensity: best AScore or lon Intensity for each sample.

Note: When "Export PTM profile for all proteins" is not checked, only the profiling data that is marked in the

PTM Profile Table will be exported.

10.4.3.4 Proteins View - Supporting Peptides
The supporting peptides assigned to the protein are shown in a separate tab beside the Protein Coverage view.
The sequence can be clicked and a pop-up window will show up to display the feature details.
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Peptide Usedy -10igP Avg.Area Condition 2: Ratio Profile Condition 3: Ratio Profile Group 1: Condition 2 Ratio Group 1: Condition 3 Ratio #Vector Start End PT™M

1 AES(+79.07)EDEEEEDVK(") v o e [ 059 032 2 123 134 B

2 gestogesi-raamarvhiscenL. v 17ez 2sses (A N 085 070 1 104 134

3 cesrozeservaiscaoognlv. v 2ses 431 (NN 0.3 068 3 04 134 [EBIE

4 c-stozeservHisgaHvaveen.. v 2023 19ees (NN 0.86 065 3 104 134 EE

5 pEtHiveaeam(+1s.09m-0gve. v 4333 4ooe4 [ N 083 054 6 55 73 OpP

6  DEtHiveAEaM(+15.09mv(-7997.. v 1969 e2oes (RN I 074 059 1 55 73 [0

7 DeLhiveseam(-1soanveGs-e.. v elez 1426 [ AN AN 078 060 10 55 73 O

] GPSS(+TO.97)VEDIK() v s 12 [ 0.49 034 4 a0 248 [P

9 coHwaveeDaes-roomeneezen. v 2a02 27ee4 [ RRRDDINDMBOE N 074 049 2 13 134 B

10 GsepvHisGoHvaveebaes(-790.. v 3570 2685 (AN 078 054 2 105 134 B

11 HLVAVEEDAES(+798T)EDEEEEDVK() v 5811 2505 [ 072 056 10 15 134 B

12 seaHivaveeaes-7ogmeneee. v seo1  4sses (A N 069 057 5 M 134 B

13 kejaapeooooopeeoppeooon.. v 2110 22383 [ REEEEEE 038 086 1 157 189

14 wasoeooooooeeoopeopooonr.. v 31es 4420 [ 0.86 063 5 158 189

15 waspepoopopeeoppeppooonF.. v 4055 42266 (NN 070 057 9 152 103

16 waspepoopopeeoopeppooonr.. v 2253 12167 (RN 078 060 9 152 104

17 waveeaese-ragmepessepvey v 5657 1216 [N AR 075 041 1 16 134 B

18 M(+5801EDs-7eeTM+1599D.. v 2247 12455 [ 036 041 5 1 2 foPoloell
sei romercmcser er omoese ero PN e I -~ e B

This table contains the following information of the quantifiable support peptides for the selected protein:

e Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-
unique peptides and those not passing the filter will be excluded automatically.

e Used: Shows whether this peptide is used to calculate the protein abundance. The top three peptides
with highest abundance are used to calculate the protein abundance.

e -10IgP: The -10Ig of a p-value represents the likelihood that the observed change between conditions is
caused by random chance. The peptides are first separated into groups based on similar quality score.
Significance is then calculated for each quality score group, or bin, using a two-tail T-test that assumes log
normal distribution but does not assume equal variance. The -10log p-value is then calculated from this
result and then displayed in the significance column.

e Average Area: Each peptide feature associated with the peptide has its own area under the XIC curve. The
average area of is the average area of all the features associated with the peptide.

e Condition Profile: The relative peptide abundance for each condition compared to the reference
condition among the samples is depicted as a heat map. Hold the cursor on a profile to view the samples,
the areas, and the ratios with respect to the reference condition.

e  Condition Ratio: The ratio columns show the relative peptide abundance for each condition with respect
to the reference condition for all groups. A peptide's abundance in each condition is the sum of its
supporting peptide feature abundances within the peptide filters. Then the peptide abundance in each
condition is compared to the reference condition to obtain the peptide condition ratio in each sample
separately. The peptide condition ratio of a group is computed by calculating the median from the
peptide condition ratios of the samples in that group.

e  #Vector: This shows the number of quantifiable feature vectors of a peptide. A feature vector is a full set
of peptide features used to calculate a ratio.

e  Start: This shows the protein position of the first residue of the peptide.

e End: This shows the protein position of the last residue (inclusive) of the peptide.

e PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.
Scroll over each icon to see the modification name and mass.

10.5 SILAC result - Peptides View

Quantified proteins are displayed in the Peptide View along with their detailed information.

379



Mo result |I\

1-1000 o7 6478 - v | peptide ViewFiter | seq contsing - E
E Peptide Avg.Area  -10igP  Quality Score Condition 2 : Ratio Profile Condition 3 : Ratio Profile Group 1: Condition 2_Ratio Group 1 : Condition 3_Ratio  #Vector PTM Accession
€ | 1 ES(-79.97)EDK()PEIEDVGSDEEEEK() 65767 5342 4 [ 057 0s2 1P PO7900[HS90A_HUMAN (]
5
P | 2 Eseoke 9OSTIDEEEEKF)  6STET 6305 oss N I 057 0s2 I POT300[HS90A_ HUMAN
3 KIEES, JEES(+79.87)DDDML.  S94E7 5093 zs0 [N 077 0.65 19 PR P03387|RLAZ_HUMAN:POS386RLA...
4 IEDVG 7)DEEDDSGKIJDK() 48267 69.02 <22 [ 059 054 7 B QS8FF8HI0B2_HUMAN:POS238 H...
5 IDEEDDSGK(DK().. 38367 6248 w7z [ 058 0.53 15 P QS58FF8HI0B2_HUMAN:POB238 H..
2 | 6 K()EDS(-7T9.O7)DEEEDDDS(+7097).. 27867 3877 w4 [N 077 071 7 PRo P19338|NUCL_HUMAN
a
T | 7 EGEEPT(~79.87)VYSDEEEPK()DESA.. 20267 4544 315 [N 058 0.58 I 000264|PGRCT_HUMAN
a
Sample 1:kj_ec_17042017_phos2raw | FEATURE : m/z 7583004, z 3, RT: 5232, Avg.Area: 5.01E7 | Light: Condition 1 5
weiys Eslzlolx/zlz|z[ep[v]e[s b ez Elk)x e vz
P T e 44487 444ET 4 4487
—E D K- B 1 E VGESD E E E EK- bMax
@ E— ZTZ t—D-1s 31 E—'_ t IEPinz _r yMax
g [ i : b : 2 33 P g 35
Iy [ER . | o ] g g g
& £ 2w 2 2 a7
: : o ] | o
! 1 X e X e ] g X e /
" 3 3 0o 00 0.0
Y10 | ' CEY 30 5110 5150 4850 5030 5110 5150 2050 5030 5110 5150
Lily [ bpo-neia H ; iz RT RT RT
500 1000 1500 2000
0s | — TE . . o O Condition 1 Condition2 O Condition 3
0 i — RT.
s | . P . |05 ] LE T A
L] 0000
<« 0o aignment [ eror map H
52,04
4 es| p
Intensity (%)
mﬂ sm- '} H‘ H‘
’ ‘ LT L
‘ | 1 ‘ | . | 49,0 ; 5
miz
756 758 760 762 T64 766
Wwvo -1 liv-2
O | ms=1 RT=49.96 scan=14380 TIC=4.07E2
. . - 755 760 765 mjz

10.5.1 Peptides View - Peptide Table

The peptides are grouped together based on quantifiable feature vectors with the same sequence. When there are

more than 1000 peptides, the table is split into multiple pages.

Peptide Avg.Area -10lgP  Quality Score Condition 2 : Ratio Profile Condition 3 : Ratio Profile Group 1 : Condition 2 Ratioc Group 1: Condition 3_Ratio #Vector PTM Accession

1 ES(-79.97)EDK(PEIEDVGSDEEEEK(") 657E7 5342 14 [ 057 052 AR PO7900/HS90A_HUMAN (]
2 ESEDK("JPEIEDV/ O7)DEEEEK(} 6STE7T 6305 s [ HHNNHEEEE 057 052 AR PO7900]HS90A HUMAN

3 KEEES(+TOOTIEES(+T9.07)DDDM. 5947 5083 a6 [N 077 065 19 PIPe P035387|RLA2_HUMAN:PO5386[RLA...

4 IEDVGS| JDEEDDSGK(IDK() 48267 69.02 <2 [ 059 054 7P QS8FF8|HO0B2_HUMANP0S238]H...

S IEDVGS(+7OS7)DEEDDSGKPIDK().. 38367 6248 72 [ 059 053 ACH QS8FF8|HI0B2_HUMAN:PO8238H

6 K(EDS(+79.97)DEEEDDDS(+ 79 7 3.7 <1 [ 077 071 EA ) -} P19338]NUCL_HUMAN

7 EGEEPT(=79.97)VYSDEEEPK(")DESA. 20267 4544 215 NN 058 058 EI 000264[PGRCT_HUMAN

The view is similar to the support peptide table described in the previous section Section 10.4.3.4 Proteins View -
Supporting Peptides. The Peptide table entries may be filtered by using the Peptide View Filters on top of the
peptide table. To reiterate, the columns are (with two extra columns Quality score and Accession):

e Peptide: The amino acid sequence of the peptide, as determined in PEAKS Database or Spectral Library
search. A modified residue is followed by a pair of parentheses enclosing the modification mass. All non-
unique peptides and those not passing the filter will be excluded automatically.

e  -10IgP: The -10Ig of a p-value represents the likelihood that the observed change between conditions is
caused by random chance. The peptides are first separated into groups based on similar quality score.
Significance is then calculated for each quality score group, or bin, using a two-tail T-test that assumes log
normal distribution but does not assume equal variance. The -10log p-value is then calculated from this
result and then displayed in the significance column.

e Average Area: Each peptide feature associated with the peptide has its own area under the XIC curve. The
average area of is the average area of all the features associated with the peptide.
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e Quality Score: The quality score represents the predicted reproducibility of the quantification result.
Factors that affect the quality score include m/z difference, RT difference, XIC shape similarity, and the
feature intensities.

e Condition Profile: The relative peptide abundance for each condition compared to the reference
condition among the samples is depicted as a heat map. Hold the cursor on a profile to view the samples,
the areas, and the ratios with respect to the reference condition.

e Condition Ratio: The ratio columns show the relative peptide abundance for each condition with respect
to the reference condition for all groups. A peptide's abundance in each condition is the sum of its
supporting peptide feature abundances within the peptide filters. Then the peptide abundance in each
condition is compared to the reference condition to obtain the peptide condition ratio in each sample
separately. The peptide condition ratio of a group is computed by calculating the median from the
peptide condition ratios of the samples in that group.

e  #Vector: This shows the number of quantifiable feature vectors of a peptide. A feature vector is a full set
of peptide features used to calculate a ratio.

e  Start: This shows the protein position of the first residue of the peptide.

e End: This shows the protein position of the last residue (inclusive) of the peptide.

e PTM: The types and the numbers of modifications present in the peptide shown using color-coded icons.
Scroll over each icon to see the modification name and mass.

e Accession: The proteins supported by the peptide, separated by ', if the peptide supports multiple
proteins. If none of the proteins that the peptide supports pass the protein filters, the accession field will
be empty.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

10.5.2 Peptide Table controls
The menu above the peptide table provides options to scroll through the table of peptides, filter the table, and
search for specific entries.

1-1000 of 6478 ~ v [ pestdevien Fiter | seq contains - B No result \I\

10.5.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1 1007 - 1595 of 1595 -

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

10.5.2.2 Peptide Table controls - View Filter

|' Peptide View Filter |

Click on the * !/ button to open the Peptide View Filter which is used to filter the Peptide table. The
following are the filter options provided:
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PN Peptide View Filter *®

Peptide sequence contains

Protein accession contains

Select Group : Group 1 o
Ratio filter Select Condition:  Condition 2 -
Select Ratio: = and -

PTM containsi@

13C(e) 15M(2) Silac 1abel
Phosphorylation (STY)
4,4,5,5-D4 Lysine
13C(6) 15M(4) Silac label
Deamidation (NO)
Owidation (M)

— C P

MNote: Multiple sequencefaccession can be separated by a semi-colon | Reset |

| oK || Cancel |

o Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

o Peptide score (-10IgP): Filters out all peptides with -10lgP scores below this threshold.
e Peptide length: Filters for peptides of length within this min/max threshold.

e  Protein Accession Contains: Enter a peptide accession, only peptides that contain that accession will be
displayed in the peptide table.

o  Show Transferred IDs Only: Only display peptides where match between runs was used to include at least
one peptide feature in the result.

e Ratio Filter: Only peptides where the ratio for the selected group and condition fall within the specified
range will be displayed in the peptide table.

e  PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text they will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptides table.

Click on Cancel to discard the changes in the View Filter.
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10.5.2.3 Peptide Table controls - Search function
On the top right of menu, there is a search function with 1 option. Search results can be navigated between using
the Up or Down arrows.

seq contains * | DEED ] t + | 21124

Options for searching include:

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

10.5.3 Feature vector selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current peptide selection. From here you can select other samples, fractions, or features.

Sample 1:k_ec_17042017_phosZraw ~ FEATURE : m/z: 849.2697, 2 3, RT: 15.63, Avg.Area: 3.12E7 | Light: Condition 1

. Sample 1: kj_ec_17042017_phos2.raw rfjjﬁ U?! FIJK

Sample 2 : kj_ec_17042017_phos3.ra
. = —l— —I_ eGvDe]
10 Sample 3 : kj_ec_17042017_phosd.raw f Sne E SGVD
I
I
I
I
I
I
I
i
I

| 52+
Sample 4 : kj_ec_17042017_phosb.raw '_'r” I ]

Sample 5: kj_ec_17042017_phos6.raw ' |
By clicking on the fraction level, all fractions in this sample are revealed as well as the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.

os2.raw  FEATURE : m/z: 6492697, : 3, RT: 15.63, Avg-Area: 3.12E7 © Light: Condition 1 nd

-10igP Quality Score. Avg.Area  Condition .. Condition .. Condition .. Condition.. Condition.. Id Count m/z z RT ppm
E 44.51 9082 3.12E7 442E7 2.69E7 2.26E7 0.61 0.51 2 649.2697 3 1563 1.9
5 5462 96.22 4.19e6 6.16E6 3.5E6 2.02E6 0.57 0.47 3 973.2085 2 1563 0.6

Clicking on the feature vector level will show all features vectors in the currently selected fraction.

Light: Condition 1
Light: Conditicn 1
Medium: Condition 2
-0

(=t - 4

Switch between Conditions with the last portion of the breadcrumb.

All other components in the Peptide tab interface will update according to the currently selected Condition.
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10.5.4 Protein jump button

Click on * to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
protein summary filter or summary page protein filter, then the option to jump will be grayed out.

10.5.5 Annotated Spectrum Chart

IrJ_J—J—J__I—JGJ_J_J—J—J—J—J—QfﬁrJ_ﬁ

Intenswty(?]
; D H ' n ' E --cMax
1007 .| . T l‘: 3‘ . 1—!_ 'i { —= s
[ b [ : :
| b A o
! [ ! A Lo
501 i EZEEE A cHH
i 1 1 i i \ l 1 1
N PETE 2l F ; bl Lo o Cm |
ool y 08% } i) Zl[z]'b? F.zi b ||I|m,Z
200 400 500 800 1000 2200
1 1 L 1
0.05 ‘ : ! 0 05
a - = n
-0.05 - =" 0.05

For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.

There are several controls provided for this view which will be explored in the following sections.

10.5.5.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino

acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

10.5.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the ™ button to show the spectrum annotation settings.
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CID | ETD | ETheD
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2 0O04dao
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immeonium D
internal D

precursor & marker
Show Decimal Places: | 2

D mfz on fragmentation
D m/z on unannotated
sequence fragmentation
in place ien info

Intensity: O Low @ Medium O High

|’ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

10.5.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on o or 88 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.
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The "alignment" check box & 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box & =morma s ysed to show/hide the error map underneath the chart.

10.5.6 MS1 Spectrum
4 1579 p

Intensity (3]

1004

304

1. L N
655 660

650
Q u m ﬂ ms=1RT=15.63 scan=2956 TIC=4.98E8

This view provides an MS1 spectrum zoomed in on the reporter ions in the experiment. This is an interactive
spectrum, enabling zooming in and out using the scroll wheel of the mouse. Double-clicking will zoom in on an area
of interest. Clicking and dragging will slide the spectrum to the left or right.
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10.5.7 eXtracted lon Chromatogram (XIC) chart

This map presents the changes in feature intensity over the retention time range of the peaks for all labels of the
selected peptide. Additionally, the coloured isotopic distribution plot - M0, M+1, M+2, etc. - of each label is
included, which shows the relative composition of each label.
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10.5.8 LC/MS Snapshot
This LC/MS screen is zoomed into the features that correspond to the isotopic labels, e.g. “Light” or “Heavy”. The
m/z between the markers for these features should equate to the mass difference of the two labels in this sample.

387



RT

11 B )

652,67 15.25 it
17.0+
lﬁlu- I} ‘ ‘

|
15,0+
140 - - T T
645 650 655 660 m/z

Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button &~ in
the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking
the export image button & in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking ¥ to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

10.6 SILAC Exporting

In Project View, double-click on €2 &P tg open the Export node.

¥ [ ] SILAC/ICAT Quantification Exparts

[ ] SILAC result exportin €SV | | [ ] Export in HTML

Pratein CSV Summary view
Peptide CSV B Report Proteins in HTML with:
Suppert Peptide CSV Protein coverage
Feature Vector CSV Supporting peptides
@ EBest unique PSM

(] Export peptide list in HTML

10.6.1 SILAC - Exporting - comma separated values (CSV) format
There are several options for exporting the PEAKS Precursor lon Quantification results in CSV format:

e Proteins CSV: The list of protein quantifications, filtered by the protein filters in the Summary view and
will be saved to proteins.csv.

e Peptide CSV: A complete list of all quantified peptides that pass the peptide feature filters set on the
"Summary" page and their associated details.

e  Support peptides CSV: These are the supporting peptides of the quantified proteins and their associated
details.
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e Feature Vector CSV: All predicted peptide features and their associated quantification information. Both
identified and unidentified peptide features are included. To include unidentified peptide features, set the
Peptide Id Count equal to 0 in the Peptide feature filter.

10.6.2 SILAC - Exporting - HTML format
Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

e  Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

e Protein coverage: The coverage pane will be saved for each protein.

e Supporting peptides: A list of supporting peptides will be saved for each protein.

e Best unique PSM: The best unique PSM will be saved for each protein.

e Export peptide list in html: creates a separate HTML-containing peptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.
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11. Glycan Search

PEAKS Glycan is an add-on module for PEAKS Studio that provides a unique solution for in-depth Glycoproteomic
analysis. PEAKS Glycan module utilises a glycopeptide-based approach to profile the glycoproteins in your sample
using LC-MS/MS data. As part of the PEAKS Studio platform, PEAKS Glycan module presents a refined database
search and newly developed algorithms to facilitate the identification and characterisation of both N- and O-linked
glycans. Glycan profiling is done at specific sites within a protein (positional profiling) and compares glycopeptide
abundances across samples by label-free quantification. Currently, it supports ThermoFisher and Bruker
instruments and includes an easy-to-use project wizard for workflow and analysis parameter selection that will be
familiar to all PEAKS users.

Glycosylation, the attachment of sugar moieties or glycans to organic molecules, is one of the most common post-
translation modifications (PTM) and plays a critical function in a wide range of biological processes. Glycans are the
most complex and heterogeneous class of carbohydrate-based structures due to their non-template-driven
biosynthetic process. They can be linear or branched, and they are attached to the side chain of amino acids within
glycoproteins. The glycans in glycoproteins can be categorised as being N-linked, glycans bound to nitrogen atom
of asparagine (N), or O-linked, glycans bound to the oxygen of serine (S) or threonine (T) side chains. Importantly,
glycosylation can affect a proteins structure, stability, and function, and is important for physiological and
pathological functions.

Glycoproteomics involves identifying glycans and the associated glycosylation sites within proteins across the
proteome of a given cell or tissue. At the protein level, amino acid sequences, or individual amino acids, are used
to predict glycosylation sites. Fragmentation data from MS/MS spectra are used to identify these sites and the
attached N- or O-linked glycan structures. In the past, LC-MS/MS-based glycoproteomics was challenged by
complexity of structures present in a sample, resulting in an extensive search space consisting of all potential
peptide sequences, glycans’ compositions and structures, in addition to other PTMs. PEAKS Glycan module was
designed to handle these challenges of mass spectrometric glycoproteome analysis, and as a comprehensive data
analysis tool it provides a highly sensitive and accurate glycoproteomics software solution.

11.1 Glycan Search Analysis Workflow and Setting
Select the PEAKS Search workflow in the Workflow Selection step

2 ) Glycan Search
® N7
Ci/ =5

The following steps are similar to the PEAKS DB workflow (as in section 6.1 Database Search Workflow and
Parameter Settings) and is reiterated below. There are additional Glycan Option parameters for Glycan Search.

Click on Data Refine to proceed through the workflow.

Worow St

Data Refine Options

E] Associate feature with Chimera [DDA]
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‘ Project Wizard x
Workflow Selection Glycan Search

Error Tolerance

Precursor mass: | 20.0 ppm - Fragmention: 0.05 Da  Glycan Fragment ion: = 40 ppm - lon Mebility Tolerance: | 0.05 1/k0
Enzyme

Enzyme: Specified by each sample hd Digest Mode:  Semi-Specific hd Missed Cleavage: | 1 :

PTM

Set PTM

Switch Type

1

Maximum allowed variable PTM per peptide: | 2

Database

Target Database:  uniprot_sprot_June-2-2020...  ~ Taxonomy: | all species;
Glycan Option

N-Linked Database N-Linked -

[:] O-Linked Database

[:] Enrichment Data
NH4 [ Na [(Jk  Maximum Adduct Per Peptide: | 1

@ Compasition O Structure

Maximum Fucose: | 2

The following parameter settings are provided:

Precursor Mass Error Tolerance: The maximum mass difference between the peptide and the monoisotopic mass
of the precursor ion.

Precursor Mass Tolerance unit: PEAKS generates peptides within the precursor mass error tolerance. Precursor
mass error tolerance can be specified in either Daltons or ppm.

Fragment Mass Error Tolerance: PEAKS uses this value when scoring peptide sequences. PEAKS Studio considers a
fragment ion to be matched if the calculated m/z is within the specified error tolerance. Units are Daltons.

Glycan Fragment ion: This enables the selection of a fragment ion m/z tolerance for Glycans. Glycan Search uses
this value when scoring glycan peptides. PEAKS considers that a fragment ion is matched if the calculated m/z is
within the tolerance. Glycan Fragment ion mass tolerance can be specified in either Da or ppm.

lon Mobility Tolerance (1/k0): This tolerance can only be set for timsTOF instruments. This setting is the allowable
maximum shift in mean 1/k0 of an identified peptide between different runs,

Both precursor and fragment error tolerance parameters need to be set consistently with the mass accuracy of the
instrument.
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Enzyme Settings: PEAKS Studio digests the protein database in silico to generate peptide candidates. It is necessary
to specify the enzyme for protein digestion from the Enzyme drop-down menu.

Note: When the selected dataset is digested with different enzymes, "Specified by each sample" allows samples to
be analyzed separately using their respective enzymes specified during project creation.

Note: "None" is a special enzyme allowing non-specific cleavage at both ends of the peptide. It is the
recommended option when no digestion enzyme was used or when the digestion enzyme exhibits a high degree of
non-specificity.

Missed Cleavages: This specifies the number of missed cleavage sites allowed in a peptide.

Digest Mode: This specifies the type of in silico cleavages allowed at peptide termini based on the method used for
protein digestion. If "Specific" is selected, the specificity of the selected enzyme is strictly enforced at both termini
of a peptide. "Semispecific" allows one terminus to disobey the enzyme specificity rules.

Note: If the enzyme is specified as "None", then no matter which mode is selected for "Digest Mode", the "None"
enzyme digest rule will be applied.

PTM Settings: Click “Set PTM” to open the PTM Options dialog and specify the fixed PTMs and a few common

variable PTMs expected in the experiment. Highlight PTMs and click on the 1=/ button to place them as either
Fixed or Variable PTM. From there, highlighted PTMs can be removed by clicking the “Remove” button. Clicking
“Remove All” will reset the PTM options. Highlighting and clicking “Switch Type” will move the Fixed PTM in into
the Variable PTM list and vice-verse. Click on “New” to create a new custom PTM. While a PTM is selected, click on
“View” to see more details.

Note: Multiple PTMs can be highlighted by holding down the CTRL key or SHIFT key on the keyboard.
Note: For a specific residue, only one fixed modification is allowed.

Once the PTMs are selected, the maximum number of variable PTMs per peptide can be specified and a value of
less than 4 is recommended.

Note: The use of variable modifications increases the size of the computational search space for the de novo
sequencing algorithm. It is recommended not to select too many variable modifications in PEAKS de novo. See
PEAKS PTM for alternate search options.

Target Database: Select a protein sequence database for the search. Select one from the list of databases that

Set/View

have been configured in PEAKS and set the taxonomy by clicking on [ |, if applicable. To configure a new

database, click on | next to the Target Database dropdown to open the Database Configuration dialog.

Glycan Option:

Glycan Search can be selected based on the glycan linkage nature: N-Link, O-Link, or N-Link + O-Link Glycan Search.
N-glycans are bound to Asparagine (N), while O-glycans are bound to Serine (S) / Threonine (T). To run N-link
followed by O-link, check both checkboxes next to the Glycan Database selection.
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Enrichment Data: The Enrichment Data checkbox specifies whether the data selected in the project is considered
to be enriched data. Enriched data will search the whole protein database regardless of the size of the database.
Also, if there are <500 entries in the database, the whole database is used for searching glycan peptides as well. If
Enrichment Data checkbox is unchecked and the database is greater than 500 entries, then the Database search
result set of proteins is used for searching for glycan peptides. Setting this option may drastically increase
computing time for large databases.

Search Glycopeptide Only: Reports only glycopeptides and does not report non-glycopeptide results from
database search. This option is only available if the previous parameter “Enrichment Data” is selected.

NH4, Na, K: Select these to search for NH4, Na, or K adducts respectively.
Maximum Adduct Per Peptide: Sets the limit to the number of adducts on each glycopeptide.
Maximum Fucose: Sets the limit to the number of Fucose molecules for each glycan. O-link may have two glycans.

Composition or Structure: If selecting Composition based, Glycan PSMs with the same composition and different
structures are merged and reported as one glycopeptide. If selecting Structure, Glycan PSMs with the same
composition but different structures are reported as separate glycopeptides.

Click on “Report” to proceed to the final step. Report filters can be set here which will filter the final result.
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‘ Project Wizard *x

Report Filter
Glycopeptide

@ N-linked Peptide Score 2 15.0 O N-linked Peptide Score FDR(%)

@ N-linked Glycan Score = 15.0 O N-linked Glycan Score FDR(%)

@ O-linked Peptide Score = 0.0 O O-linked Peptide Score FDR(%)

@ O-linked Glycan Score 2 0.0 O O-linked Glycan Score FDR(%)

Protein

Proteins -10LgP 2 15.0 Unigue Peptides = 1 :
Workflow

D Save Worlflow

Analysis

Analysis Name Analysis 1

| < Back ) | Finish Il Cancel )

These filters are provided:

Score Filter: this section is a mandatory section to filter out some results under the user-defined filter. Any
changes to the filter will create a new analysis with old parameters and update the results and statistics.

For each of N-link and O-link glycan search (if enabled), there is a Peptide Score and Glycan Score to be set.

Peptide score: The PEAKS peptide score (-10IgP) is calculated for every peptide-spectrum match (PSM) reported by
PEAKS DB, PEAKS PTM, and SPIDER. The score is derived from the p-value that indicates the statistical significance
of the peptide-spectrum match. A peptide may be matched to many spectra, resulting in multiple PSMs. In that
case, the peptide's score is calculated as the maximum among all PSM scores. For details of the scoring algorithm,
please refer to the publication, "PEAKS DB: De Novo sequencing assisted database search for sensitive and accurate
peptide identification ", Mol Cell Proteomics, 2011 Dec 20. A minimum requirement can be set and all
identifications must pass this filter.

Peptide FDR (%): The Peptides can also be set to use the false discovery rate. Peptides are scored based on their
top PSM and using a “decoy-fusion” approach, the result is reported at that FDR.

Note: Decoy fusion is an enhanced target-decoy method for result validation with FDR. Decoy fusion appends a
decoy sequence to each protein as the "negative control" for the search. See BSl's web tutorial
(http://www.bioinfor.com/fdr-tutorial/) for more details.

Glycan Score: Glycopeptides above this score threshold will remain in the glycopeptide list.
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Glycan Score FDR (%): Similar to Peptide FDR, the glycopeptides above the false discovery rate calculated for the
whole set of glycopeptides will be reported.

Protein -10IgP: Proteins above the -10IgP (a combination of Peptide score and Glycan score) filter will be reported
in the Protein table. This is an initial filter set that can be adjusted in the Summary page.

Unique Peptides: Proteins with this minimum # of unique peptides will be reported in the Protein table. This is an
initial filter set that can be adjusted in the Summary page.

In the Report step, there also is the option to specify an Analysis Name (which can be later renamed) and/or
decide to save the Workflow to quickly re-use in future analyses.

Click Finish to start running the project or analysis.

11.2 Understanding Glycan Search results

The Glycan Search result is the main result view. To open the Glycan Search result, double-click on the
i
1 G e R node in the Project View under any Analysis.

The Glycan Search view comes with 6 main tabs for result visualisation.

e  Summary View

e Proteins View

e  Glycopeptide View
e Peptide View

e  Feature View

e  Partial View

11.3 Glycan Search Summary View

The Summary View is selected by default when a Glycan Search result is opened. The ‘Summary View’ reports key
statistics in table format as an overview of the result. Protein filters and Notes about the experiment can be set
here. To select the Summary View, click on the ‘Summary’ tab.
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Figure 1. Precursor mass error of Non-Glycopeptide-spectrum matches (PSM) in filtered result. (a) Distribution of precursor
mass error in ppm; (b) Scatterplot of precursor m/z versus precursor mass error in ppm._ @
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Click on the Notes button |~N°i'| in the top bar to open the Note Entry editor. In the header of the report,

information such as a description of the experiment can be entered. Lots of formatting options are provided to
give the user flexibility on how they want to show this information. Clicking OK will save the notes into the result,
which will remain with the project.

11.3.2 Summary View - Protein Filters
Protein Filters are provided in the Summary View.

Apply || MNotes |

Proteins -10logP =z 150 - unigue peptides = 1 -

The Protein score (-10IgP) is calculated as the weighted sum of the -10IgP scores of the protein's supporting
peptides. After removing any redundant peptides, the supporting peptides are sorted by -10IgP scores in
descending order, and the k-th ranked peptide contributes to the weighted sum with a weight of 1/k.

The unique peptides filter is based on the number of unique supporting peptides for the protein.

Changing the -10IgP filter or unique peptides filter and clicking the red ‘Apply’ button will affect the Protein table
in the Protein tab, and all proteins below the thresholds will be filtered out. This will also affect jumping functions
from other tables (such as jumping from the Glycan table and Peptide table) as that protein is no longer accessible.
The protein table exports will also be affected accordingly.

11.3.3 Summary View - Statistics of Data
2. Result Statistics

Table 1. Statistics of data.

#Scans . Identified . #Proteins
- #Features — - #Glycopeptides #Peptides [#Sequences
IMS1 MS/MS #Refined #Glycan #GlycoPSMs #PSMs #Scans [#Features Groups |All [Top
Total |7982|41781 | 41781 | 20305 | 89079 227 3019 | 3923 1135 479 460 513 77 [124|88
Sa'r;_lple 3965 | 19709 | 19709 | 6945 | 43514 375 1501 | 1865 478 245 328 359 59 |93 |66
Samplelioiz) 22072 | 22072 | 13360 | 45365 552 1518 | 205
2 4 58 657 326 378 429 72 [119(83

Table 1 Statistics of Data tabulates MS1 and MS2 information, as well as identification in the peptide and protein
level. This table in the "Summary" view provides a condensed statistical information for the analysis.

For timsTOF Instruments, the statistics table has been modified to show key information about the #Frames and
#Precursors.

11.3.4 Summary View - Non-glycopeptide Precursor mass error distribution
Figure 1. plots the distribution of non-glycopeptide PSMs in the filtered result. Figure 1. (a) shows the number of
PSMs for each mass error in ppm. Figure 1. (b) shows the scatterplot of mass error in ppm across the m/z range
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Figure 1. Precursor mass error of Non-Glycopeptide-spectrum matches (PSM) in filtered result. (a) Distribution of precursor
mass error in ppm; (b) Scatterplot of precursor m/z versus precursor mass error in ppm. @
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11.3.5 Summary View - Glycopeptide Precursor mass error distribution
Figure 2. plots the distribution of glycopeptide PSMs in the filtered result. Figure 2. (a) shows the number of PSMs
for each mass error in ppm. Figure 2. (b) shows the scatterplot of mass error in ppm across the m/z range

Figure 2. Precursor mass error of Glycopeptide-spectrum matches (PSM) n filtered result. (a) Distribution of precursor mass
error in ppm: (b) Scatterplot of precursor m/z versus precursor mass error in ppm. @
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11.3.6 Summary View - Number of Glycosylation Sites (top 20)

Table 2. Number of glycosvlation sites (top 20).

| Glvcan Moiety | Structure | Tvpe |Sample 1 |Sample 2
|(HexI~rAc)4(Hex)5(NeuAc)2 | $22%0nns ‘N—Lmk ‘ 32 ‘ 39
|(HexNAc)4(Hex)5(NeuAc)1 | +SES0ans ‘N—Lmk ‘ 10 ‘ 16
(HexNAc)3(Hex)6(NeuAc)3 $28%es | N-Link | 10 14
[(HexNAc)1 | o |OLink | 6 | 12
(HexNAc)5(Hex)6(NeuAc)2 $8%ee | N-Link 9
(HexNAc)4(Hex)4(Fuc)2(NeuAc)2 | ., Toesd | N-Link 3 10
(HexNAc)1(Hex)1(NeuAc)1 vomt OLink [ 4 8
|{HexNch4(Hex)4(NeuAc)2 | *382esa ‘N—Li.n.k \ 9 \ 2
|(Hex)1 | = |OLink | 6 [ 5
|{HexNAc)4(Hex}4 | . ‘N—Lmk ‘ 4 ‘ 6
|{HexNAc)4(Hex}5 | . ‘N—Lmk ‘ 6 ‘ 4
(HexNAc)2(Hex)5 steas: | N-Link | 5 5
(HexNACH(Hex)2(Fuc)2(Neudc)l | g9 O-Link | 3 7
(HexNAc)5(Hex)5(NeuAc)1 J%Bees | NLink | 3 6
(HexNAc)4(Hex)5(Fuc)l(NeuAc)2 |  semseals | NLink | 3 5
(HexNAc)5(Hex)5(Fuc)l(NeuAc)l |  *To8eed | N-Link 3 3
[(HexNAC)5(Hex)5(NeuAc)1 | semosononcns | O-Link 3 3
(HexNAc)4(Hex)5(Fuc)l(NeuAc)l |  s=sesds | N-Link | 2 6
(HexNAc)5(Hex)5(NeuAc)2 T*"ees | NLink | 3 5
|{HexNAc)3(Hex)4(NeuAc)l | - ‘N—Lmk ‘ 2 ‘ 6

Table 2 Number of Glycosylation Sites (top 20) shows the 20 most abundant glycans found in the result. It will list

both N-linked and O-linked Glycans for combined N-link and O-linked Glycan searches. For every position in

proteins in the protein table, if the glycan is found at that position it will be counted as a Glycosylation Site in this

table. For the full Glycosylation Sites table, use the Glycosylation Sites CSV export from the Export node.

Note: If running with Glycan Composition only (instead of Structure based) in the Glycan Search workflow

parameters, this table will not display the structure.

11.3.7 Summary View - Result Filtration Parameters.

Table 3 Result Filtration Parameters simply states the protein filters that are currently set in the Summary page. If

the Summary page is used in a report, the protein filters set for that analysis report can be obtained here.

Table 3. Eesult filtration parameters.

Protein -101gP
Proteins unique peptides

=15
=1
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11.4 Glycan Proteins View

The ‘Proteins View’ lists protein identifications that have been filtered by the current settings in "Summary" view.
It also visualizes the protein sequence coverage for identified proteins. The view has four main components:

e Protein table: This lists protein identifications that have been filtered by the current settings in the
Summary View and the “Protein View Filters”.

e Coverage: This visualizes the protein sequence coverage of the selected protein, showing the mapping of

support peptides and de novo tags to the protein sequence.

e  Peptides: This lists supporting peptides mapped to the selected protein.

o  Glycopeptides: This lists supporting glycan peptides mapped to the selected protein.

Protein View Filter 77 protein groups, total 124 proteins accession contains n No result @
g Accession Cluster Top  -10IgP Coverage(%) #Peptides  #Unique PTM Glycan Glyco Sites | Avg. Mass Description
E 1 PO276BJALBU_HUMAN ES true 51192 [T TN 63.55% 62 62 olclp HHEH 328,520,530 69367  Albumin OS=Homo sapiens OX=9605 GN=ALB PE=1 SV=2 |
@ 2 PO2787[TRFE_HUMAN 2 tue 44760 [T T W1 3825% 35 35 @bl 0 1 R WU 199,200,267,392.. 77064 Serotransferrin OS=Homo sapiens OX=9606 GN=TF PE=1S¥=3
3 PO1023JA2MG_HUMAN 6 wue 4178 [T TN 10 23.04% 37 EH pico 60 I W M0 55572762834, 163291 Alpha-2-macroglobulin OS=Homo sapiens OX=0606 GN=A2M PE=1
4 PO1BTE[IGHAT_ HUMAN 1 tue 41222 [N NEN 71905 40 3z o [ HH M 35,20,9498,105,.. 37655  Immunoglobulin heavy constant alpha 1 0S=Homo sapiens OX=0960(
5  POT024|CO3_HUMAN 9 tue 41313 [T _TT T TOT 1 25.98% 30 El] Do HHHEAE s5631640645 187148 Complement C3 OS=Homa sapiens OX=9606 GN=C3 PE=15V=2
6  PO1B59[IGHG2 HUMAN 10 tue 32205 [ NI TN s0.20% 19 9 oo HHEEHRE 176,303 35901  Immunoglobulin heavy constant gamma 2 OS=Homo sapiens OX=0¢
» 7 PODOXS5|IGG1_HUMAN 3 tue 38595 [ W NN TN 46.55% 25 14 [Eop H M FI 102,113,116,262.. 49328 Immunoglobulin gamma-1 heavy chain OS=Homo sapiens OX=9606
» 8  POOT3BHPT_HUMAN 5 tue 36603 [ ML N 4631% 20 20 oplc [ W 121,184,186,190.. 45205 Haptoglobin OS=Home sapiens OX=0606 GN=HP PE=1 SV=1
9 PO1861[IGHG4_HUMAN 12 tue 33245 [T N W 5221 15 5 €bo HuH 177,244,246 35941  Immunoglobulin heavy constant gamma 4 OS=Heme sapiens OX=0€
10 POO450|CERU_HUMAN 15 tue 32347 [ N1 1 2930% 16 15 Eo HHHHE 138358397762 122205  Ceruloplasmin OS=Homo sapiens OX=9606 GN=CP PE=1SV=1
e 11 PO1003ATAT_HUMAN 7 wue 31255 [ AL LW 4761% 21 21 Do Wllica707172770.. 48737 Alpha-1-antitrypsin OS=Home sapiens OX=0606 GN=SERPINAT PE=
‘§ b 12 PODOX2[IGAZ_HUMAN 4 tue 20771 [ NI N ON ] 54.95% 17 0 @b 1000 6 61 O MO 109,110,162,207.. 48934 Immunoglobulin alpha-2 heavy chain OS=Homo sapiens OX=9606 P
§
[} Coverage Glycopeptides
Peptide Unique -10lgPy ~ Mass  Length ppm  m/z RT | ArcaSample1 AreaSample2 Scan #Feature Start End PTM AScore
1 KSHC(+57.02)AEVENDEMPADLPS..  true 12807 20733371 27 39 0921235 4548 S.12e-08 8.03e+09 11567 20 37 @
2 RLVRPEVDVMC[+57.02)TAFHDNE..  tue 12480 26492567 22 26 6633232 3598 633e-08 3.46e+09 9598 20 129 160 @
12; 3 KSHC(+5T.02)AEVENDEMPADLPS..  tue 12449 34753581 31 06  869.8873 4231 463e-06 106e+07 11785 2 3N
© | 4 KSHC(+STOZ)IAEVENDEM(-1589)..  tue 12432 20893321 27 25 0974538 4212 9.24e-08 117e+09 11665 4 2 M13 0] 1000.00
5 RM[+1599)PC(+57.02)AEDYLSVWL.  true 12287 25332015 21 01 8454077 5050  0.00e-00 51de~06 14495 1 470 M2 181 1000.00
6 KRMPC(-5T.OAEDYLSWWLNQLCL.  true 12166 26733077 22 29 6693361 47.82  5.08e-06 000e+00 12283 1 469
7 RLVRPEVDVM(+1599)C(+57.02)T..  tue 12161 26652516 22 19 6673214 3124 2.88e-08 106e-08 7373 2 138 160 [l M10[0]1000.00
o | 0 RLRPEVDVMCL-STOZTAFHDN(-.. e 12142 26502407 22 18 6635687 3668  0.00e-00 2.23¢-05 9854 1 122 1 @D N17 [B]1000.00
2 | 9 KSHC[+STOJIALVEN(+DOBDEMP..  tue 11976 20743212 27 28 0924504 4661 153+05 000e-00 13223 1 an N0 B 1000.00
E | 10 RIVRPEVDVM+1SI9C(+STONT..  tue 11703 2666235 22 34 667.5684 3262  0.00e-00 000e-00 8478 0 139 M10/0]1000.00; N17 |81 1000.00
11 KALVUAFAQVLQQC(=5T.02PFED..  tue 11490 24882777 21 03 6233269 5047  827e-06 552e+07 13048 3 45
12 RLVRPEVDVMC(+S702)TAFHDM(+.. tue 11294 277833% 23 50 5566777 2303 0.00e-00 000e-00 8626 0 139 N17 B 1000.00
13 KLVNEVTEFAKTC(+ST.02)VADESAE.  tue 11247 26281683 23 04  BT70630 3148 373e-06 739206 8124 2 66
_ | 14 HC(+5702)IAEVENDEMPADLPSLA.  tue 11160 27492462 25 12 0174238 5104 7.34e-06 8.85e+06 14534 2 213
E 15 KVHTEC(+57.02)C(-5TO2HGDLLE.  tue 11042 20858302 17 05 6962844 2015  3.67e-09 450e-07 4367 20 265
B | 16 RMPC(-STODAEDVLSWIN(+09B..  true 10971 25121006 21 05 8404045 4562 0.00e-00 172e-06 12910 1 470 N14[B/12.28
17 KVFDEFKPLVEEPQNLIKQ tue 10866 20440880 17 20 6823713 4047 7.70e-07 8.15e+07 11159 2 207
18 RLVRPEVDVM(+1599)C(+57.02T..  tue 10749 27933465 23 09 5596771 2765  552e+06 000e-00 6385 1 13 161 [@El M10/0]1000.00
19 RLVRPEVDVMC(+5TO2)TAFHDNE. — tue 10735 27773516 23 26 6953470 3201 968207 000e+00 7681 2 12 161 @
20 RRPC(+57.02)FSALEVDETYVPKE tue 10616 19009244 16 01 4784884 3142 654e-08 121e+09 8097 6 s0e s @

11.4.1 Protein Table
Each row in the table represents a group of proteins that are supported by a common set of peptides. A dark blue
node indicates that the group has multiple proteins. To expand the group, click the " =" button at the left. To

collapse the group, click the “J,” button.

¥ 5

PODOXS(IGGT_HUMAMN

PO1857|IGHGI_HUMAN

Note: A supporting peptide is considered highly confident if it has a peptide -10IgP score above the set threshold.

The columns in the "Protein" table are:
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e Accession: The accession number of the protein as seen in the FASTA database.

e  Cluster: This is a unique number to identify which protein group a protein belongs to. Those with the
same number will be grouped together.

e  Top: This column is provided to indicate if the protein is considered a top protein.
e  -10IgP: The protein confidence score.

e Coverage(%): The percentage of the protein sequence that is covered by supporting peptides. The
coverage is visualized by a colored bar. Purple blocks indicate the parts of the sequence covered by glycan
peptides (either N-link or O-link). Blue blocks indicate the parts covered by high-confidence native
peptides. This is the total coverage including results from all samples.

e #Peptides: The number of high-confidence supporting peptides (both glyco peptides and native peptides).

e  #Unique: The number of high-confidence supporting peptides (both glyco peptides and native peptides)
that are mapped to only one protein group. Unique peptides with same sequence but different
modifications are only counted once in this number.

e PTM: The identified modifications displayed with color-coded icons. Mouse over the cell to see more
details on which PTMs are included in the protein.

e  Glycan: The identified glycans displayed with color-coded icons. Mouse over the cell to see more details
on which glycans are included in the protein.

e  Glyco Sites: The sites in the protein with glycans are listed here.
e  Avg. Mass: The protein mass calculated using the average mass.
e Description: The protein's header information as seen in the FASTA database.

Note: For #Peptides and #Unique, two peptides with the same starting and ending positions in the protein are
counted as one, regardless of their PTM forms. This is to follow the MCP (Molecular & Cellular Proteomics)
guidelines.

Any columns in the protein table can be reorganized and shuffled. Most columns are able to be sorted.

11.4.2 Protein View Filters

Protein View Filter

Click on the |\ -| button to access the Protein View Filters.
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PN Protein View Filter X

Show protein in each group @ All O Tep
Show proteins Glycoproteins MNon-Glycoproteins

Protein accession/name contains
Protein description contains
Protein sample area 2 -
PTM centains
Carbamidomethylation
Cradation (M)
Ceamidation (NQ)

| Glycan contains
Fug)1 [ ]
(Hex)1(Fug)l
(Hex)1 (Meulc)l
Hex)10
Hex)12

i Mote: Multiple protein accessions/description can be separated by a semi-colon | Reset |

| QK || Cancel |

Show All or Top proteins in each group: Adjust the protein list based on Protein grouping, All is selected by
default. Proteins are grouped based on parsimony.

e All: Show all proteins in each group. Proteins are grouped together if they are supported by the same set
or a sub-set of the top protein in the group. If a protein is supported by a peptide not supporting the top
protein it will be added to a new group.

o Top: Show only the top proteins in each group. These proteins are supported by the most unique peptides
in the group. Proteins in the group that share a subset of the unique peptides that support the top protein
(sub-proteins) will not be displayed.

Show Proteins checkboxes: Checkboxes for Glycoproteins and Non-Glycoproteins are provided. If Glycoproteins is
checked, then proteins with supporting glycan peptides will show in the Protein table. If Non-Glycoproteins
proteins is checked, then proteins with supporting native peptides will show in the Protein table. If neither are
checked, the protein table would be empty.

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.

Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

Protein sample area: Filter proteins based on total protein area found in each sample. Sample areas are calculated
using the total of all peptide features from unique supporting peptides. If a protein is identified and has areas from
multiple samples, only one of the samples must pass this filter to be included.
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PTM contains: Filter protein results based on the presence of selected PTMs. Proteins that are supported by
peptides containing modifications that match the selected PTMs will be included. If multiple PTMs match the
modification name, they will all be included in the table.

Glycan contains: Filter protein results by the presence of selected Glycans. Proteins that are supported by glycan
peptides containing the selected glycans will be included. If multiple glycans match the modification name, they
will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.

Reset

Click on the ! button to reset all filters to their defaults.

Click on the o

% J putton to apply the changes.

Cancel

Otherwise click on the '——————' button to cancel the changes and keep the previous settings.

11.4.3 Protein Optional Columns

Click on the il button to show the optional columns dropdown to show/hide additional columns in the protein
table.

v D Sample Coverage
D Coverage(3t) Sample 1
[:] Coverage(3:) Sample 2

| ¥ E] Sample Spectra Counts

[:] #Spec Sample 1
D #5pec Sample 2

v D Sample Areas
D Area Sample 1
[:] Area Sample 2

The options provided are sample level coverage, spectra counts, and areas.

Since there can be many samples in an analysis, all the sample level optional columns are not selected by default.

11.4.4 Protein Table Search Function

accession contains d E Mo result
g desaription contains 1 O5=Homo sapiens OX=9606 GN=ALB PE=15V=2

An easy to use search function is available for the protein table. The protein accession or description substring can
be searched for and all search results can be navigated through with the Up and Down arrows.
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11.4.5 Protein Coverage

The "Protein Coverage" view visually maps the supporting peptides and de novo tags to the protein selected in the
Protein table. It also shows all identified sites with modifications or mutations to assist with protein
characterization at the amino acid level. The "Protein Coverage" view is composed of three major components -
Protein Sequence Coverage, Coverage Control Panel, and Protein Tools.

Glycopeptides Peptides

»5p|POT023|A2MG_HUMAN Alpha-2-macroglobulin OS=Homo sapiens OX=9608 GN=A2M PE=15V=3 52 H 2 Ooutline (®) coversge

o )

MGKNKLLHPS LVLLLLVLLP TDASVSGKPQ YMVLVPSLLH TETTEKGCVL LSYLNETVTV SASLESVRGN RSLETDLEAE v anspertine (8 10 gop
>

Sequence Display Option  Fasta -

NDVLHCVAFA VPKSSSNEEV MFLTVQVKGP TQEFKKRTTV MVKNEDSLVF VQTDKSIYKP GQTVKFRVVS MDENFHPLNE M PTM #
_",,— _— € 5702 Corbamidomethy.. 166

Al 220477 (HexNAQ4(He5(. 29

167 LIPLVYIQDP KGNRIAQWQS FQLEGGLKQF SFPLSSEPFQ GSYKVVVQKK SGGRTEHPFT VEEFVLPKFE VQVTVPKIIT Dl 098 Deamidation (NQ} 24
[ 0] 1599  Oudation(M) 5

241 ILEEEMNVSV CGLYTYGKPV PGHVTVSICR KYSDASDCHG EDSQAFCEKF SGQLNSHGCF YQQVKTKVFQ LKRKEYEMKL H  +36513  (HeNAQT(He)1 2
5 5 d - A 16205 (Hex)1 2

o e e B -2569.90 (HexNACS(Hex6l. 2

H +205073 (HexNACHM(HexS[. 2

HTEAQIQEEG TVVELTGRQS SEITRTITKL SFVKVDSHFR QGIPFFGQVR LVDGKGVPIP NKVIFIRGNE ANYYSNATTD B 20272 (HeNAcHe. 2
e | -20302 (HexNA) 1 2

201 EHGLVQFSIN TTNVMGTSLT VRVNYKDRSP CYGYQWVSEE HEEAHHTAYL VFSPSKSFVH LEPMSHELPC GHTQTVQAHY B 142752 (HehAQdHedl, 1
- - H <5718 HeNAdIHe)2 |

h - H -z0em (Hex)1(Fuc)l 1

H  +218878 (HexNAQMS(Hexd[.. 1

B <1606 (Fug) 1

11.4.5.1 Protein Sequence Coverage
This area visualizes the coverage of the protein sequence.

MGENKLLHPS LVLLLLVLLF TDASVSGKPQ YMVLVPSLLH TETTEKGCVL LSYLNETVIV SASLESVRGN RSLFTDLEAE
e d—ii

h-
NDVLHCVAFA VPKSSSNEEV MFLTVQVKGP TQEFKEKRTTV MVENEDSLVF VQTDKSIYKP GQTVKFRVVS MDENFHPLNE
S —— —

161 LIPLVYIQDP KGNRIAQWQS FQLEGGLKQF SFPLSSEPFQ GSYKVVVQKK SGGRTEHPFT VEEFVLPKFE VQVTVPKIIT

247 ILEEEMNVSV CGLYTYGKPV PGHVTVSICR KYSDASDCHG EDSQAFCEKF SGQLNSHGCFEF YQQVKTKVFQ LKREKEYEMEKL
< < & -

< & —
B e
e e e

HTEAQIQEEG TVVELTGRQS SEITRTITKL SFVKVDSHFR QGIPFFGQVR LVDGKGVPIP NKVIFIRGNE ANYYSNATTD

407 EHGLVQFSIN TTNVMGTSLT VRVNYKDRSP CYGYQWVSEE HEEAHHTAYL VFSPSKSFVH LEPMSHELPC GHTQTVQAHY

|

—- h

Regions in the protein sequence that are covered by supporting peptides are displayed in bold font with a grey
background. Confident modifications identified in supporting peptides are displayed as icons above the protein
sequence. Modifications are represented by colored icons with the first letter of its modification name.

The supporting native peptides and glycan peptides are shown as colored bars under the protein sequence. Non-
glycopeptides are blue coloured, N-linked peptides are purple coloured, and O-linked peptides are orange
coloured.

Placing the cursor over a bar shows a tooltip with detailed information of the peptide. Left clicking on a bar shows
the annotated spectrum from which the supporting peptide is identified.
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Right clicking on a peptide bar shows additional options. “Show in spectrum” has the same behaviour as left
clicking on the peptide bar which is to open the annotated spectrum chart. “Show in table” has the function to
jump to either the supporting glycopeptides table or supporting non-glycopeptides table.

Clicking on the button will show the full screen view. Click on

Click on the

to return to the original view.

button reveals three more options for the protein coverage.

e Copy protein sequence: This will simply copy the protein sequence along with the header into the

clipboard so that it can be easily pasted.

e Save image as: The image of the protein coverage can be exported with different sizes.

e Coverage statistics: Additional statistics about the coverage are shown here.

11.4.5.2 Glycan Profile

Clicking on will open the Glycan Profile.

WX Giyean rofie of POTOO3}A2MG HUMAN

Glycosylation Sies Al > Giyeans Al > Sawples Al

Protein Position Glycan Moiety Glycan D Structure  Glycan Areas Sample 1 Glycan Areas Sample 2 Glycan Area(%) Sample 1 Glycan Area(%) Sample 2

NS5 (HeNACH(Hex)5(Fuc)i Neude)! 446 el O 0E0 000% 000%
v (HexNACU{Hex)5(NeuAd)2 -
57 (HeNACS (Hex)5{Fuc)NewAc) 60500 ggsee ® 0E0 000% 000%
275 (Het 60553 - 64867 74767 100.00%
5276 (HexNA(Hex)! 60003 oo 0E0 4.86E5 000
223 (HexNAS) 60001 - 64267 74767 100,
429 (HeNACR{Hex2{Fuc)t 60619 3 0E0 oE0 000% %
5429 (HeNACK (Hex2(NeuAd)2 60223 ontim 00 0E0 000% 000%
sa3s HeNAGBHex2(Fuch cose1 P o0 000% 000%
428 Fug 60574 - 0E0 465E5 000% 10000
s438 (HesNACK(Hen)3 o748 JSomeni  OE0 0E0 000% 000%
47 (HexNAHex)t 60003 ou oE0 46585 000% 10000
S879 (HeNACR{Hex2(Neuad)3 60101 ot 0£0 0E0 000% 000%
885 (HesNAQ(Hexl2 60579 omet 0E0 0E0 000% %
Noo1 (HexNACK(Hex)5(NeuAc)2 68 $08%enes  1.00E6 0E0 10000%
Ngg1 (HeNACK(Hen)S(Fuc2Neusc2 1739 et 12986 000% 50003
Glyeans on the protein POTO23A2MG_HUMAN Glyean XIC -
AT
Sample 2
a0
133
z
§
a5
. - - A ~ -
40 1001 1802002 38040020 440460 45 5806 66068070, 720 740 750 780 800 320 540 860 820500
RT

(Hen)3 (HexNADT(Hex) 1
(HexNAJ4Hex)5(FuclNeuAc)!  (HexNAQAHex)5[NeuAc)1
(HexNAQS(Hex)6(NeuAc)3 (HexNAC)B(Hex) S(Fuc)2(NeuAc)2

1NeuAd2  HexNACH(He)4(NeuAd2
(HexNAQ)5(Hex)6(Neuhd)2

a X
Save to Text Format
mesypa Sev[z]ulsele|x[efz[v[z[v[s[als e e[sv[r 288%0m=
100
i
50-
y8
y10
‘ H fﬁ bio B
7|y [ynyp? \
Wl (e e . ! L -
500 1000 1500 2000 2500 3000 3500
2z ! i ; ; i ! S
0 =
00| . |-002
= + o B oo B erormen s it
Precursor Profile
-
sess
e
ces

The Glycan Profile table will show all Glycan Moiety at every Protein Position. By default, all Glycosylation sites,
Glycan Moiety, and Samples are selected. Click on the dropdowns above the table to select specific options to

show in the table.

When selecting a row in the Glycan Profile table, the top right spectrum chart and the bottom right XIC chart is

updated with the selection.
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The bottom left chart has two options. The Glycan XIC chart shows the combined XIC of glycans for each of the
selected samples. Mouse drag in the chart area to zoom in. The Glycan Site Profiles shows a bar chart of the area
distribution between samples of each glycan moiety for this protein, pictured below.

Glycans on the protein POT023JAZMG_HUMAN (®) Percentage () Area Glycan Site Profile  ~

N991

(HexNAc)d(Hex)5(NeuAc)2_638 (HexNAc)4(Hex)4(Fuc)1{NeuAc)2_629 (HexNAC)B(Hex)5(Fuc)2(NeuAc)2_1739

M sample 1 [ sample 2

There is a radio button above the chart to switch between Percentage and Absolute area.
Right click on the chart area to export an image of the glycan profile chart.

[ Save to Text Format |

On the top right there is the option to Save to Text Format. Click on the button '——— ' to export the
Glycan Profile table in CSV format.

11.4.5.3 Glycan Pie Chart
In the protein coverage, a purple coloured amino acid in the residue indicates a glycosylation site. Click on it to
open the Glycan Pie Chart.

33

d
1 METIIALSYI FCQVLAQNLP GNDNSTATLC LAHHAVET LVKTITNDQI EV TELVQ SSSTGRI

The Glycan Pie Chart shows the relative area of each glycan at that site. The top 7 glycans will be shown as slices in
the pie chart and the rest will be categorized as ‘Other’.

An accompanying table is provided for the actual area values detected for each sample at this protein site. Mouse
over the Glycan moiety column to see the cartoon structure of that moiety. Mouse over the glycan profile or group
profile to see a pop-up with the ratios for each sample compared to the base sample.

Some of the columns are sortable where necessary and can be rearranged if needed.
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PN Glycan Chart X
N1424 on the protein P01023|A2MG_HUMAN Glycan moiety Area(%)y  #Feature
1 H  HeAd(Hes(Neuaq2 2808% 1
2 M (HexNAM(HedS(Fuc)i NeuAdl 2430% 1
3 M (HexNACH(Hed(NeuAd)2 2430% 1
4 H  (HexNA)S(Hex)6(Neusc)3 072% 1
5 M (HexNAM(HeS(NeuAd) 060% 1
6 [ (HexNAS(Hex)6(NeuAd)? 400% 1

(HexNAC)5{Hex)6(Neuic)3
(HexNAcH{Hex) 5(NeuAc)1

(HexMA4(He:) 4{NeuAc)2
(HexMAc) 5{Hex)6(Neuhc)2
(HexNAc)4{Hex)3(Fug)1(NeuAd 1
(HexNAc)4{Hex)5(NeuAc)2

@ HexNAH(Hex)5(Neuhe)2 @ HexNAM(Hex)5(Fuc)iNeuAc)] @ (HexNACM (Hexd (NeuAc)2
© (HexNAC)S(Hex)B(NeuAc)3 @ (HexNACK (Hex)5(NeuAq)1 @ (HexNAS(Hex)b(NeuA)2

11.4.5.4 Coverage Control Panel
This panel controls what to display in the protein sequence coverage view.

407



O outline @ coverage

&0 : Abs ger line 1044 gap

Sequence Display Option  Fasta b

AM PTM #
B 5702 Carbamidomethylation 166
B 220477 [HexNAC4{Hex)5(Neubd? 29
D +0.98 Deamidation (NQ) 24
0 -1599 Oxidation (M) 5
H -355.13 [HexMNAC) 1 {(Hex) 1 2
B 18205 (Hex)1 2
B 256000 [HexNACS{Hex)s(Neubd? 2
H 205073  (HexMAc)(Hex)5(Fuc)l{Neudc)l 2
B -z04272 {HexMAC{Hex)d(Neuhd)2 2
B 20208 {HexMNAC1 2
B 142752 (HexMAC(Hex)2(Neuta)l 1
H -52718 {HexNAC)1[Hex)2 1
B -z0811 [Hex) 1(Fuc)1 1
H 218378  (HexMAcM(Hex)d{Fud)1{NeuAc2 1
B 14608 (Fuc)1 1

Sequence Display Mode: The protein sequence can be displayed in either "outline" or "coverage" mode.

“coverage” mode is the default mode to see the details of supporting glycan peptides and native peptides by
viewing their coverage bars.

In “outline” mode, the protein sequence is displayed without supporting peptide bars. However, the sequence
coverage at a specific position can be examined by left-clicking on a residue.

32 -]
d [ ]
1 METITALSYI FCQVLAQNLP GNDNSTATLC LAHHAVPNGT LVKTITNDQI EVTNATELVQ SSSTGRICDS PHRILDGKEHNC
—_—

w2 Ll IES
L] d L]

TLIDALLGDP HCDGFQNEKW DLFVERSKAF SNCYPYDVPD YASLRSLVAS SGTLEFINEG FNWTGVTQNG GSYACKRGFD

.61 NSFFSELNWL YKSESTYPVL NVTMPNNDNF DKLYIWGVHH PSTDEEQTEL YVQASGRVTV STERSQQTII PNVGSRPWVR

282 284 203 207 301 308
d d || d d
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AAs per line and 10AA gap: Specify the number of amino acids per line and whether to show a gap for every 10
amino acids in the protein sequence.

Sequence Display Option: Select whether to view the protein sequence as Fasta or a specific enzyme used in the
project. When a particular enzyme is selected, the protein sequence will be highlighted to emphasize expected
peptides generated by the selected enzyme's cleavage specificity.

Modification Table: Also known as the PTM Table, specific glycans or PTMs can be deselected to hide from the
protein coverage view. The # column indicates the number of instances that the modification is found in
supporting peptides of this protein. Reminder that peptide bars are combined if they share the same start and end
positions and have the same modifications.

11.4.6 Supporting Glycopeptides Table

The "Glyco Peptides" tab displays a table of supporting glycan peptides for the protein of interest. This table is
similar to the Glycan table in the "Glycan" view, except that "Accession" is excluded and the columns "(Checkbox)",
"Unique", "Start", and "End" are included. Descriptions of extra columns are given below. See 11.5.1 Glycan Table
for all descriptions.

Coverage Glycopeptides Peptides

Peptide Unique Glycan GlycanType -10igP Glycan Score  PeptideScore  Mass  Length ppm | m/z RT  AreaSample! AreaSample2 Scan  #Feature  Start  Enc
1 DAS[+16205)DC(+57.02HGEDS(+..  true [Hex) 1i{HexNAQ) T Olink 4299 5867 2030 21047834 15 11 7026025 1675 648e-07 T4Te-07 3215 2 a5
2 KVSN(+2204 77)QTLSLFFTVLODVP... true (HexNAc)d{Hex)5(NeuAc)2 NLink 3882 2167 49.96 4266.9445 19 28 1092.7476 67.29 214e+07 0.00e+00 17836 1 1422 1
3 DRS(-138067)PC(-5T.OZVGYQW..  tue  (HexNAQ4(Hed3(NeuAdZ(HexNA..  Olink 3416 18.45 4087 66727197 29 88 11131370 3133 000e-00 000e-00 8064 0 428

4 KGC(+57.02)VLLSYLN(+2204.77)ET. true (HexNAc)d{Hex)5(NeuAc)2 NLink 2249 3257 2239 4600.9967 22 -0.1 1151.2571 7175 1.3%e+07 1.10e+07 19140 5 a7

5 KVSN(-204272)QTLSLFFTVLQDVP..  true {HexNAJ4{Hex)4(NeuAd2 NLink 3198 20,08 43.86 42048021 19 -10 10564860 5934  0.00e-00 185e-07 17335 1 1422 1
6  KVSN(+2861.00)QTLSLFFTVLODVP... true (HexNAC)3(Hex)6(NeuAd)3 NLink 30.70 2386 2753 50231716 19 17 1256.8022 78.54 0.00e+00 7.3%e+06 23399 1 1422 1
7 NIVVLDVLN{+220477)ETOQLTREKS  true {HexNAJ4{Hex)5(NeuAd2 NLink 2783 2386 3179 43830122 18 12 10969874 5485  199e-06 000e-00 14335 1 %84 1
8 KVSN(+2569.90)QTLSLFFTVLODVP... true (HexNAC)3(Hex)b(NeuAd)2 NLink 26.79 2133 3225 4732.0761 19 1.2 1184.0277  66.88 0.00e+00 3.05e+06 19759 1 1422 1
S QWVS(-14608)EEHEEAHHT(=365...  true (Fuc)T:{HexNAd 1 (Hex)1 Olink 2466 2157 2775 20933445 21 86 7493433 2981  000e-00 465e-05 7588 1 436

10 KVSN(+1913.68)QTLSLFFTVLODVP... true (HexNAc)d{Hex)5(Neuhd)1 NLink 2440 2223 26.56 4075.8491 19 1.0 1019.9705 5944 0.00e+00 7.30e+06 17374 1 1422 1
11 EQNMVLFAPNIVLDYLN(+2188.78..  true  [HexNACH{Hex)4(Fuc)l(NeuAd)2 NLink 2296 17.90 28.01 53824128 27 32 13463544 8442 0.00e-00 120e-05 25155 1 o751
12 DAS(+365.13DC(+5T02HGEDSQ.. frue (HexNAC 1Hex)1 Olink 2220 2018 2421 21047834 15 56 7025978 2052 0.00e-00 486e+05 4511 1 a5 4
13 FAPNIVVLDVLM(-290304ETQQLT..  true  [HexNAQ)S(Hex)S(Fuc)2(NeuAd)2 NLink 2034 1651 2417 53643187 21 79 13463544 8442 0.00e-00 120e-05 25150 1 %1 1
14 KVS-T14136NQT(= 1427 52)50F.. e (HexNAT(Hed2(NauGe)2(HexA.  OLink 2000 18.94 2105 47310566 19 59 11237784 6724 0.00e-00 000e+00 17803 0 422 1
15 KVSN(-2050.73)QTLSLFFTVLODVP..  true  [HexNACM{Hex)5(Fuc)lNeuAd)! NLink 18.20 2124 1515 42219084 19 20 10564860 5934  0.00e-00 185e-07 17340 1 1422 1
16 KGC(+STOVLLSYLN(+20597ET..  true  (HexMAS{Hex)5(Fuc) NeuAd)! NLink 1757 1578 1936 4455058 22 00 11149969 5450  0.00e-00 000e+00 15785 0 o]

17 RS(+876.32)PC(+57.02)YGYQ(+0.9... true (HexNAC)2(Hex)2(Fuc) 1;(HexNAC) 3. OLink 1734 1517 19.51 5294.1833 28 71 1059.8514  28.96 0.00e+00 0.00e+00 7274 0 429

18 KGC+STOAVLLSYLNG-OI8JET(+2.  true  (HexMAS)S(Hex)5(Fuc)NeuAd)! Olink 16.82 19.04 1459 46600220 22 53 11660189 5636 0.00e-00 000e+00 16373 0 o]

19 KVS(+308.11)NQT(+1751.62)LSLFF... true (Hex)1(Fuc) 1;(HexNAc)4(Hex)4(Ne... OLink 16.36 1570 17.02 4221.9064 19 3.8 1056.4879 59.98 0.00e+00 0.00e+00 15736 0 1422 1
20 F.APN(+0.98)YVLDYLNET(+486.16).. true (Hex) 3 HexNACI2(Fuc) Olink 1561 15.70 1551 37157567 23 22 9299449 4309 0.00e-00 110e-08 12082 1 %81 1

Unique: This shows whether the glycol peptide is a unique supporting glyco peptide to the protein group.
Start: This shows the peptide's starting position in the protein.
End: This shows the peptide's ending position (inclusive) in the protein.

Most columns are sortable and can be arranged where necessary.

11.4.7 Supporting Native Peptides Table

The Supporting Native Peptides table is also known as the “Peptides” tab and it displays a table of supporting
native peptides for the protein of interest. This table is similar to the Peptide table in the “Peptide” view, except
that "Accession" is excluded and the columns "(Checkbox)", "Unique", "Start", and "End" are included. Descriptions
of extra columns are given below. See 11.6.1 Peptide Table for all descriptions.
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Coverage Glyco Peptides Peptides

Peptide Unique -10igPy Mass Length ppm m/z RT Scan #Feature Start End PTM AScore
1 KWFPLSLC(+57.02)STOPDGNWVIAC.. true 120,66 4777.3519% 42 0.9 11853463 6544 19261 6 3 51 ..
2 RMNFPPSODASGDLYTTSSOLTLPAT.. true 100,61  3167.5081 0 1.2 10568445 4140 11665 5 52 81 .
3 KKGDTFSC(+57.02)MVGHEALPLAF... true 99.83  2336.1293 21 15 5850405 3388 8901 2 307 327 .
4 LSLC(+57.02)STQPDGMNVWIAC[+57... true 9849 43210783 40 -1.0 10812758 6173 18077 4 12 51 ..
5  CSTQPDGNWVIAC(+57.02)LVQGFF.. true 87.60  3960.9316 7 -0.7 991,234 59.27 17303 4 15 51 .
6  LC(+57.02)STQPDGNVVIAC(+57.0.. true 93.88 41209822 38 -0.5 10312473 59.09 17282 2 14 51 ..
7 LC{+57.02)STQPDGNVVIAC(+57.0... true 8977  4121.9462 38 52 1031.4991 61.09 17878 1 14 51 .. D Q16 10.53
8 NWVIAC(+57.02)LVQGFFPQEPLSVT... true 86.86  3261.6492 30 -0.7 10882229 5504 15948 1 22 51 .
9 KGDTFSC(+57.02)MVGHEALPLAFT... true 85.01 2208.0343 20 10 737.0195 3861 9806 1 308 27 .
10 K.SGNTFRPEVHLLPPPSEELALMELVT..  false 8414 3572.8660 32 16 8942252 5025 14384 2 222 253 .
11 RQEPSQGTTTFAVTSILRY true 8312 18349425 17 -0.1 612.6547 3761 10188 4 283 209
12 KWFPLSLC({+57.02)STQPDGN(+0.9... true 8161  4779.3200 4 9.6 119584B2 8524 25433 1 g 51 . D . D N14[D 0.00:Q22[p/0.00
13 CLVOGFFPQEPLSVTWSESGQGVTA.. true 79.81 2719.3505 25 -0.2 9074606 4047 13177 0 27 51
14 KWVFPLSLC(+57.02)STOQPDGNWVIAC.. true 7388 47T7R3360 42 5.1 11955974 7971 21403 0 8 51 .. D Q22D 7.38
15 H.LLPPPSEELALNELVTLTC{+57.02)L...  false Tle4 24433297 22 13 817.1183 5735 16711 1 232 253 .
16 KVFPLSLC(+57.02)STQ(+0.98)PDG... true 7098 47793200 44 9.6 11958488 8524 23402 1 g 51 . D . D Q102 0.00; Q222 0.00
17 KKGDTFSC(+57.02)MVGHEALPLAF... true 70.09  2337.1133 21 93 5852970 3389 8182 0 307 327 . D Q20D 1001.00
18 KSGN{+0.98)TFRPEVHLLPPPSEELA... false 68.59  3573.8501 32 0.5 8844702 5296 15284 0 222 233 B . N3 D 71.95
19 N.FPPSQDASGDLYTTSSQLTLPATQ.. true 68.22  3053.4651 29 15 10188308 4153 11511 0 53 81 .
20 KNFPLSLC[+57.02)STQPDGNVVIAC... true 5914 4779.3200 44 96 1195.8488 8524 25232 1 8 51 .. DD Q22 8.28:Q27p2.33

Unique: This shows whether the native peptide is a unique supporting native peptide to the protein group.
Start: This shows the peptide's starting position in the protein.
End: This shows the peptide's ending position (inclusive) in the protein.

Most columns are sortable and can be arranged where necessary.

11.5 Glycan Search Glycopeptide View

The "Glycopeptide View" displays the resulting glycan peptide identifications. The table on the top shows the
details of each peptide identification. The bottom section provides additional information about the glycan
peptide-spectrum matches for the peptide selected in the table.
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1-47%0f479 -

Glycan View Filter i )

scan =

E Peptide Glycan GlycanType -10igP | Glycan Score  Peptide Score | S-Score (%) Mass  Length ppm  m/z RT  ArcaSample1 ArcaSample2 Scan #Feature
£ | 1 HYIN(-2553.91)SSQDVTVPC[+57.02R (HexNAC)S(Hex)5(Fuc) 1 {NeuAc)2 NLink 5449 2013 2885 000 42166499 14 18 10551716 20.11 0£0 452E6 4378 N
5
D2 LAGKPTHVN(-2553.81)VSVVMAEVDGTC(=5..  (HexNAQS(He05(Fuc) 1iNeuAcl2 NLink 5458 T7.40 3175 10000 47369790 21 08 11852531 4047 1.08E8 455E8 10149 6

3 LAGKPTHVN{+226281)VSVWMAEVDGTC(+5..  (HexNAGS(Hex5(Fuc)1{NeuAc)1 NLink 5812 7242 4282 10000 44458238 21 26 11124812 3483 44E7 6.267 2429 2

4 LAGKPTHVN(~2350.83)VSVVMAEVDGTC(=5..  (HexNACH(Hex)5(Fuc)1(NeuAd)2 NLink 52.52 73.20 31.82 10000 46969629 22 23 11752507 4085 41267 49267 10334 2

5 VWLHPN(+3007.06)VSQVDIGLIK (HexNAS)S(Hex)6(Fuc) 1 {NeuAc)3 NLink 5440 70.61 18 10000 48010596 16 A3 12010187 4471 0E0 26867 12589 1
£ 6 HYTN(-2262.81)SSQDVTVPC+5T.02)R (HexNAC)S(Hex)5(Fuc) 1 {NeuAc)1 NLink 4339 69.96 16.80 000 39255544 14 03 9823962 17.78 0£0 11567 2340 1
o]
s
o

Sample 2 | glycopepnew_HCDETheDITCIDpeptide.raw | Feature Id: 23678, m/z: 1055.1716, RT: 20.11, = 4, -10igP: 54.49
RT.
Scan 4378, m/z=1055.1716, =4, RT=20.18, Length=14, -10IgP=34.49, ppm =18, Glycan Score=80.13, Peptide Score=28.85, Adduct=, ... 17 = B k& 250 AL o
' 1049 88 20 43 )
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11.5.1 Glycan Table

1185_HexNAc1Hex3

The Glycan Table shows the filtered glycan peptide identification results. Each row in the table is a glycopeptide
identification represented by its highest-scoring PSM. When there are more than 1000 peptides, the table is split

into multiple pages.

Note: If there are multiple PSMs matched to a peptide, the table displays the information for the top-scoring PSM.
Peptides with the same sequence but different modifications are considered different and shown in different rows.

Peptide
HYTIN(+2553.91)SSQDVTVPC(+ 5T02)R
LAGKPTHVN(+2553.91)VSVVMAEVDGTC(+5.

Glycan

LAGKPTHVN(+2262.81)VSVVMAEVDGTC(+5...
LAGKPTHVN(+2350.83)WSVVMAEVDGTC(+ 5.
VWLHPN(+3007.06)YSQVDIGLIK
HYTN(+2262.81)SSQDVTVPC(+57.02)R

VR N

(HexNAQS(Hex)5(Fuc) (Neuhc)2
(HexMAC)5(Hex)5(Fuci (NeuAc)2
(HexNAQS(Hex)5(Fuc) 1 (Newhc)1
(HexNA4(Hex)5(Fuc)] (Newhe)2
(HexNAC5(Hen(Fuc) (Newhc)3
(HexNAQS[Hex)5{Fuc) (Neuhc)1

Glycan Type
Mink
NLink
Mink
MLink
Mink
Mink

-10igP
5449
5458
5812
5252

4339

Glycan Score  Peptide Score  S-Score (%)
80.12 2885 000
7740 3175 100.00
7342 4282 100.00
7320 3182 100.00
7061 3818 100.00
69.96 1650 000

Mass
4216.6499
47369790
44458238
4696.9629
4801.0596
3925.5544

Length
i

ppm
128
08
26
23
-13
03

m/z
1055.1716
11852531
111242812
1175.2507
1201.0187

982.3962

RT
2011
4047
3463
4095
4471
17.78

OE0
1.08E8
447
412E7
QE0
OED

Area Sample 1 | Area Sample 2

4.52E6
4.55E8
6287
4.92E7
2.68E7
11567

Scan

4378
10149
2429
10334
12589
3340

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy

the contents of those selected cells.

The following list describes the contents in each of the default columns:

modified residue is followed by a pair of parentheses enclosing the modification or glycan mass.

Glycan: The Glycan moiety on this glycopeptide. For N-link results, there will always be 1. For O-link
results, there could be more than 1.

#Feature

1
6
3
3
1
1

Peptide: The amino acid sequence of the glycan peptide, as determined by the Glycan Search workflow. A
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Glycan Type: Simply states whether the glycan moiety is N-link or O-link. This column is particularly useful
for N-Link + O-link search workflows.

-10IgP: The peptide -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

Glycan Score: The normalized sum of ions log intensity, based on glycan fragment ion, peptide ion, and
glycopeptide ion (Y ion).

Peptide Score: Classifies glycan peptides with the normalized sum of ions log intensity, based on peptide
fragment ions, and those peptide fragment ions with glycan. Different fragmentation type considers
different peptide fragment ion:

e CID and HCD considers b,y ion without glycan and b,y ion with at most 1 glycan node from root
e ETD considers b,y,c,z,z' ion without glycan and b,y,c,z,z' ion with whole glycan from root

e ETHCD considers b,y,c,z,z' ion without glycan, b,y,c,z,z"' ion with 1 glycan from root, and b,y,c,z,z'
ion with whole glycan from root

S-Score (%): Measures the confidence of the top glycopeptide candidate as opposed to other candidates
for the spectrum. For glycan candidates with the same composition and same peptide, the candidate is
sorted by matched glycan y-ion count. S-Score = (most y-ion count - 2" most y-ion count)/(most y-ion
count). The higher the score the better. 100% indicates only 1 result, and it is the best match. 0% indicates
that the top1 and top2 result are very similar, and we cannot confidently say the result is the best match.

Mass: The monoisotopic mass of the glycan peptide.
Length: The number of amino acids in the sequence backbone.

ppm: The precursor mass error, calculated as 10° x (precursor mass - theoretical peptide
mass)/(theoretical peptide mass).

m/z: The precursor mass-to-charge ratio.

RT: The retention time (elution time) of the spectrum as recorded in the data.

Area per Sample: The combined area for all features in that sample associated with this peptide.
Scan: The scan number of the spectrum that matches the peptide sequence with the highest -10IgP.

#Feature: For single sample analysis, shows number of features assigned to the peptide sequence from
identification. For multiple samples, if peptide has feature vectors, it will show number of features used
(area > 0) in all feature vectors. If not, it shows the number of features from identification.

Id Count: Number of identifications in total.

Adduct: Indicates whether this glycopeptide has an adduct and lists which adduct.
Isotopic Shift: Indicates the isotopic mass shift.

Accession: The accessions of proteins that contain this glycan peptide.

PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.
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e AScore: Localization score assigned to modifications on the peptide. It is the -10 log of a p-value. In this
case, the p-value is the probability that the modification occurs at the reported position compared to
other possible positions. A -10IgP of 20 is equal to a p-value of 0.01. Scores are listed in the format
AminoAcid, peptide position, modification, AScore. For example, serine at amino acid 3 is phosphorylated
with an AScore of 54.01 will be reported as: S3 P 54.01.

11.5.2 Glycan Table controls
The menu above the peptide table provides options to scroll through the table of glycan peptides, filter the table,
show optional columns and search for specific entries.

1-4790f478 = \ Glycan View Filter | ] scan = - E N result |I\

11.5.2.1 Glycan Table controls - Pagination
For easy viewing and to improve performance, the glycan table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1-479of479 -
ptide Sc LoibiE s Mass

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

11.5.2.2 Glycan Table controls - View Filter

| Glycan View Filter |

Click on the * ! button to open the Glycan View Filter which is used to filter the Glycan table.
The following are the filter options provided:

413



P Glycan View Filter >

Peptide sequence contains

multiple sequences can be separated by a semi-colon

Peptide score (-10IgP) = 0 -
Peptide length 0 * to 6 -
Peptides sample area 2 0 v
PFTM contains

Cradation (M)

Carbamidomethylation
Phosphorylation (5TY)
Deamidation (NQ)

Glycan contains @
Hex)1 [ ]
Hex)3
(Hex)d
Hex)5
(HexMAC)T (Hex)1
(HexNAC)T (Hex)2 (Fuc)1
(HexMNAC)T (Hex)2
M-Link Peptide Show peptides with N-Linked Glycosylation
O-Link Peptide Show peptides with O-Linked Glycosylation

o Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs or Glycans in brackets in the sequence search is not
handled, meaning only the sequence backbone is considered in the filter. Use the PTM contains or Glycan
contains for further filtering if necessary.

o Peptide sample area: Filters based on total peptide area found in each sample. Sample areas are
calculated using the total of all peptide features from all spectra that identified the glycan peptide. If the
peptide is found in multiple samples, only one sample must pass this filter for the peptide to be included.\

e Peptide score (-10IgP): Filters out all peptides with -10IgP scores below this threshold.
e Peptide length: Filters for peptides of length within this min/max threshold.

e PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text, they will all be included in the table.

e Glycan contains: Type the names of Glycans you would like to include. Peptides containing Glycans that
match the text will be included. If multiple Glycans match the text, they will all be included in the table.

e N-link Peptide and O-link Peptide checkboxes: These checkboxes are only provided for N-link + O-link
Glycan Search workflow. This is to select/deselect showing either type of Glycan in the table.
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e Note: In all filters, multiple entries can be separated by a semi-colon.
Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Glycan table.
Click on Cancel to discard the changes in the View Filter.

11.5.2.3 Glycan Table controls - Optional Columns

Click on the button to open the optional columns dropdown. By default the sample area columns are
displayed. Sample Feature count columns can also be shown. For projects with many samples, it might be useful to
hide these optional columns and reduce the width of the glycan table.

o

Vz RT ' Area Sample 1 Area
_ Show/Hide Columns

J v Sample Areas

™ Area Sample 1

. Area Sample 2

M| v D Sample Feature Counts

& C] ZFeature Sample 1
C] #Feature Sample 2

14

3

11.5.2.4 Glycan Table controls - Search function
On the top right of menu, there is a search function with 4 options. Search results can be navigated between using
the Up or Down arrows.

1-5650f565 - Glycan View Filter i) seq contains ~ | SNE-16 E 1”1
Peptide Glycan Glycan Type ~ Adduct Isotopic Shiftr -10lgP ~ GlycanScore  PeptideScore  S-Score (%) ~ Mass  Length ppm  m/z RT | AreaSample1 Arez
3 QQOHLFGSN(+1622.58)VTDC( +57.02)SGNF... (HexNAG4(Hex)S Nink 2 2779 1296869 2650 0.00 41366968 21 11 10356840 3370 3.8¢5 ( ]

Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction.

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit.

For example, searching for m/z =~ 580.8 will find all m/z between [580.7, 580.9]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set.
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For example, searching for RT = 64 will find all m/z between [63, 65]

e Seq contains: Search for the sequence in the table. If specifying a sequence without glycans or PTMs, the
results will include that sequence and any sequences with glycans or PTMs with the same backbone. If
specifying a sequence with bracket and some mass value (like in the above image), then only sequence
that have a substring with an exact match will be considered.

Additionally, since the glycan peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as searching
for “LVIK”, “IVLK”, and “IVIK”

11.5.3 Feature selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current glycan peptide selection. From here you can select other samples, fractions, or features.

All Vectors | Sample 2 1 2017_01_19_MEB1-4_Glyco_rep2_Frac10.raw ; Feature |d: 33644, m/z: 8340579, RT: 48,52, = 3, -10IgP: 31.56
Scan 10885, m/z= Sample 1 d 22| p
2017_01_19_MB1-4_Glyco_repl_Fracl l.raw
Intensity (%] eture Id: 33477, m/z 834.0585, RT: 48.60, z: 3, -101gP: 22.41
1007 2017_01_19_MB1-4_Glyco_rep1_Frac10.raw
Feature Id: 0, m/z 834.0547, RT: 48.33, z: 3, -10IgP: 29.80
Feature Id: 0, m/z 834.0595, RT: 48.32, z: 3, -10IgP: 29.21

50 i %
Feature Id: 34119, m/= 834.0588, RT: 43.59, z: 3 -10IgP: 25.67 cl2 : - E
1

Feature Id: 0, m/z 834.0591, RT: 49.62, z: 3, - 10IgP: 20.86 . 12 iLx
Z'iﬂ z'-ll-lcé-l%_'_rﬂlc':-'
I 20 1 1

Sample 2 ; . " }
2017_01_19_MB1-4_Glyco_rep2_Fracl l.raw 100 1400 \
005 [
0 b Featured: 33003, m/z 8340587, RT: 48.61, z: 3, -10IgP: 23.20 ——y . N
-0.05 2017_01_19_MB1-4_Glyco_rep2_Frac10.raw
Al _ Feature Id: 33644, m/z 834.0579, RT: 48.52, z: 3, -10IgP: 31.56 V| error map

Sample 3
UL R DR 2017 01_19_MB1-4 Glyco_rep3_FraclOraw

& Tr Featureld: 42817, m/z 1250.5831, RT: 48.53, z: 2, -10IgP: 27.36 Moiety
1 204087 Feature Id: 33863, m/z 834.0579, RT: 48.53, = 3, -10IgP: 27.02

By clicking on the fraction level, all fractions in this sample are revealed as well as the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.
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Sample 2 / 2017_01_19 ME1-4_Glyco_rep2_Frac10.raw | Feature |d: 33644, m/z 8340579, RT: 4852, = 3, -10IgP: 31.56

m/z=834,0591,z 2017_01_19_MB1-4_Glyco_rep2_Fracll.raw }
|_ j Feature Id: 33003, m/z 834.0587, RT: 48.61, z: 3, -10IgP: 23.29

% |

(%) 20017 _01_19_MB1-4_Glyco_rep2_Frac10.raw

Feature |d: 33644, m/z 834.0579, RT: 48.52, = 3, -10IgP: 31.56

Lastly, clicking on the feature level will show all features in the currently selected fraction. Features with Feature Id
=0 are known as fake features and are constructed to enhance identification.

All Vectors | Sample 1 ;2017_01_19_MBE1-4_Glyco_repl_Frac10.raw ; Feature Id: 0, m/z 834.0547, RT: 4833, = 3, -10igP: 29.80

Scan 10847, mfz=834.0595, z=3, RT=48.33, Length=13, -10IgP=29.80, pprr Feature Id: 0, m/z 834.0547, RT: 4833, z: 3, -10IgF: 29.80

Feature Id: 0, m/z 834.0595, RT: 4832, z: 3, -10IgP: 29.21
Intensity (%)~ N E ’_T—E{ E I_E E E'ﬁ |1 E |_EJ K resturela: 34119, m/z: 834.0588, RT: 4859, z: 3, -10IgP: 25.67

Feature Id: 0, m/z 834.0591, RT: 49.62, z: 3, -10IgP: 20.86

100

11.5.4 PSM selection
Underneath the feature breadcrumb will shown the currently selected PSM. Click on the Left and Right arrow
buttons to switch between PSMs related to the currently selected feature.

Scan 11307, m/z=1133.1443, z=3, RT=53.69, Length=14, -10lgP=31.49, ppm=4.6 ‘ 212 ’

All other components in the Glycan tab interface will update according to the currently selected PSM.

For timsTOF instruments, Precursor ID is used rather than Scan number.

11.5.4.1 Protein jump button

.,,.:i.
Click on to jump to a protein that contains the currently selected glycan PSM. If there are more than 1
protein, a dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out
due to a protein summary filter or summary page protein filter, then the option to jump will be grayed out.

% B kb W

¢ PO1861IGHGS_HUMAN

11.5.4.2 Show spectrum in Data View

i
Click on to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected
Scan.
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11.5.4.3 Show spectrum in LC/MS View

Click on to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected
Scan, highlighting the Glycopeptide MS/MS marker and the feature if present.

11.5.4.4 Show Raw Spectrum View

Click on to show the raw spectrum chart of the currently selected Scan.

11.5.5 Annotated Spectrum Chart

Scan 8118, m/z=1035.6857, z=4, RT=33.71, Length=21, -10IgP=26.50, ppm=-1.1, Glycan Score=1.296869, adduct=, |sotopic Shift=.. 1M1 = nﬁ | ik,
mesiy 0 @RQ[B|L|E|c|s|n[v[z[D[c[s[cn[r[c[r[r omerEm
oo 2R }HTL]__FTIETF'_:?T o o e

b L
I P ' Vi HI H
P o é
0 I i §
b ae - o B 8 H
DR 415 s |Fep-1~ | ||
P w A e IO [ T
1000 2000 2500 3000 3500
002 — : ! : : 02
0 - i B
-0.02 . . L] - 002
All v 2 n m n alignment error map

For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

11.5.5.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino
acid residue.

mesiye SE|s[¥[1[[n]z[r[s[s[e[e[v[n[n]n]x ey
100
b
501
Eb = g.l 2] B EmEED ] E E ; i 'i' ¥ ‘? ?
s : i q:’ b& 9 bl10HmM bl3 bifaM1T1H16 k16 b1
.fﬁ ¥2 . . L1l 1 | — L ——
500 1000 1500 2000 2500 3000 3500
.05 : : : ! ! : “pos
0 : -* - T - - =
-0.05 0.05

Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.
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Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

11.5.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings
Click on the % button to show the spectrum annotation settings.

CID | ETD | EThcD
-H20 -NH3 2+

0
'

¥ v

l
0
V]
z l
0
O
l
O

B < W <10
B < I < 1
B < W <10

c-H
immonium
internal

precursor 8 marker

L

Show Decimal Places: | 2
[:] myz on fragmentation
[:] m/z on unannotated
seguence fragmentation
in place ion info
Intensity: () Low (®) Medium () High

|‘ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.
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In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

11.5.5.3 Annotated Spectrum Chart - Additional Chart Controls
Click on the dropdown to show annotation on Glycan ions, Peptide ions, or both.

All -
Ghycan ‘
Peptide '

Click on n or n to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.

Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.

The "alignment" check box alignment allows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box &8 " M3 js ysed to show/hide the error map underneath the chart.

11.5.6 Glycan lon Match Table

The Glycan lon Match Table shows the theoretical m/z and observed m/z for each moiety of glycan ions matched

in the spectrum. These columns are sortable and can be rearranged.

Glycan lon Match lon Match Survey

# Theoretical m/z Observed m/z Moiety

1 163.060 163.060 10099 _Hex1

2 204,087 204,087 10099 HexMNAcl

3 366.140 366.139 10099_HexNAc1Hex1
4 528,192 528,192 10099_HexMAc1Hex2
5 690,245 690,247 10098 _HexMNAc1Hex3
6 690,245 650,247 10098 _HexMAcTHex3
7 731.272 731.272 10098 HexMAc2Hex2
g 1558714 1558.710 b12_10099_HexMNAc1
9 1879.795 1879.806 ¥14_10099_HexMAc1

10 1936.817 1936.804 ¥13_10099_HexMAC1
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11.5.7 lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings" (see 11.5.5.2 Annotated Spectrum Chart - Spectrum
Annotation Settings)

Glycan lon Match m Survey

# b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH3 y(2+) #
1 129.066 111,056 112,039 65.033 Q 2
2 257125 239.114 240,008 129.062 a 2387.065 2360.055 2370.039 1194.033 20
3 385182 367.170 368.157 193.002 a 2250.007 2240996 2241.980 1130.004 19
4 522241 504,232 505214 261.621 H 2130.948 2112038 2113.921 1065.988 18
5 635326 617.317 618299 318,163 L 1993.890 1975.879 1976.862 997.445 17
6 78239 764,382 765.370 391,697 F 1880.805 1862.795 1863.778 940.903 16
7 839416 821,395 822389 420.208 G 1733.737 1715.726 1716.710 867.369 15
3 926448 908.455 909.421 463.724 S 1676.716 1658.705 1650.689 838.858 14
9 1040491 1022481 1023.454 520.745 N(+1622.58) 1580.683 1571673 1572.656 795.242 13
10 1139.560 1121549 1122516 570.280 v 1475.644 1457.630 1458614 738.320 12

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

11.5.8 Survey Chart

The “Survey” tab displays the precursor ion spectrum. The buttons that appear in this section are identical to those
explained above in 11.5.5.3 Annotated Spectrum Chart - Additional Chart Controls

Glycan lon Match lon Match

Intensity (25)

1007

504

ll.lllulJ.LIlI 1 LI.]L.... Il.L..I l. 1 1

T t T T r
] 600 200 1000 1200 1400 1600 1800

200 40
Y a m n ms=1 RT=33.61 TIC=2.08e9 Max intens=1.18e8 scan=8087

mfz

11.5.9 LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The glycan
peptide feature is highlighted in purple and the selected PSM marker is yellow for O-linked and purple for N-linked.
The span of the orange line in the LC-MS Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button

_J;. in the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by

clicking the export image button 2 in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking it to reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

11.5.10 Precursor Profile
The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
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the retention time along the x-axis and the intensity along the y-axis.

Precursor Profile

4207

3.26e7

Intensity

223 224 220 232
RT

11.6 Glycan Search Peptide View

The "Peptide View" is very similar to the Glycopeptide View and it displays the resulting non-glycopeptide
identifications. The table on the top shows the details of each peptide identification. The bottom section provides
additional information about the peptide-spectrum matches for the native peptide selected in the table.

Note: If you are already familiar with the Glycopeptide Tab Section 11.5, you can skip this section as the interface
is largely the same.

11.6.1 Peptide Table

The Peptide Table shows the filtered native peptide identification results. Each row in the table is a native peptide

identification represented by its highest-scoring PSM. When there are more than 1000 peptides, the table is split
into multiple pages.
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1-4600f460 Peptide View Filter B scan = - [a] N result @

g Peptide A0lgP  Mass  Length ppm  m/z RT  ArcaSample1 ArcaSample2 Scan #Feature  Id Count Accession PTM AScore
E 1 C(+57.02)DQHTDC(+57.02)¥SC{+5T.02)TAN...  155.85 34822434 27 06 871.5687 1842 9.4E6 4.28E6 3553 2 3 O75882|ATRN_HUMAN
‘E 2 AVANFFSGSC(+57.02)APC(+57.02)ADGTDFP.. 15550  4987.0903 45 1.1 1247.7812 5571 7.2TE8 1.66E9 14540 6 104 PO278T[TRFE_HUMAN
2 TPEVIC(-5702)VVVDVSHEDPEVQFNWYVD.. 13855 37967678 33 07 0501986 5522 21567 1.90E2 14409 g 128 POIBSOJIGHG2 HUMAN
4 THTC(+57.02)PPC(+57.02) PAPELLGGPSVFLF... 13845  2843.4502 26 00 9488240 3821 T07€7 821E7 9490 4 4 P01857|IGHG1_HUMAN:PODOXS[IGG 1_HUM... ..
5  AIAANEADAVTLDAGLVYDAYLAPNNLKPVVA..  137.58 3953.0098 38 11 989.2608 52.56 3.9e7 9.17E7 13665 4 3 PO278T|TRFE_HUMAN
£ 6 FSVATQTC(-STO2)QITPAEGPWIAGYDC(+5.. 13321 47552083 43 13 11898334 4333 20887 2987 1157 2 2 POT042IKNGT_HUMAN eEe
% E—
B Sample 1 | glycopepnew_HCDETciDOTCIDpeptide.raw | Feature |d: 14966, m/z: 871.5687, RT: 1842, z: 4, -10igP: 155.85
Scan 3553, m/z=871.8201, z=4, RT=18.42, Length=27, - 10lgP=155.85, ppm=0.6 4« 1n 3 = B k |lu o L EL T A
21.0] 875.96 16.50 th
g mewye  cololulrln|e[y[s[e[z[afn[z[n[o[c[n[w[c[n[olalc[v]e[r ,
] Ll
;: 1004 “j‘ B y—rcﬂTT} +D 5 £ 5 ET@T—FET—FI fFrufatrte—s ‘“l‘i'mﬁn'"”" it 20.0]
g 1 | 1 | Polopeee b
B | yln ¥ Cumes
i b fis . 180
s FS bg-H i | ‘ ‘ y19-NH3
L [, e e ; A Ll e I T P
1000 2000 2500 3000 3500
0 16.0
70‘02‘ |t ‘ -0.02

< o [ somment (8 erormap CER—

Precursor Profile
Survey

g srus7
Sl b b-H20 b-NH3 b@+) Seq y y-H20 y-NH3 y2+) 2
116104 143.03 14401 81.02 C(+57.02) 27 o
2 27606 258.05 259.04 138.53 D 332321 3305.20 3306.19 166211 26
3 40412 38611 387.10 202.56 Q 320819 3190.18 3191.16 1604.56 25 2 37
4 54118 52317 52415 27109 H 3080.13 3062.12 3063.10 154056 24 3
2|5 sna 62422 625.20 2161 T 204307 202506 202604 147203 23 -
£ | 6 75726 739.25 740.23 37913 D 284202 282401 282499 142151 22 aTEr
7 91729 39928 90025 450,14 C(+5702) 272699 2703.98 2709.97 1364.00 21
g 108035 1062.34 106332 540.67 v 2566.97 254395 2549.94 128398 20
g 116738 114937 115035 58419 s 2403.90 2385.89 2386.89 120245 19 M,m 150 1850 w0
0

132741 1309.40 131038 664.20 C(+57.02) 2316.87 2298.85 2259.85 115894 18 RT

Note: If there are multiple PSMs matched to a peptide, the table displays the information for the top-scoring PSM.
Peptides with the same sequence but different modifications are considered different and shown in different rows.

To copy the sequence, right click on a row (or multiple rows) in the table and select “Copy selected peptide
sequence(s)”. Another option is to mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy
the contents of those selected cells.

1-460of 460 = Peptide View Filter scan = - u Mo result @

Peptide 10lgP  Mass  length ppm  m/z RT  AreaSample1 AreaSample2 Scan #Feature Id Count Accession FTM AScore
1 C(+5T.02)DQHTDC(-57.02)YSC(+STOATAN... 15585 34822434 27 06 BT15687 1842 9.4E6 4.28E6 3553 2 3 O7SBE2ATRN_HUMAN
2 AVANFFSGSC(+57.02)APC(~57.02ADGTDFP., 15550 4987.0803 45 11 12477812 5571 7.27€8 1.66E9 14540 6 104 PO2787[TRFE_HUMAN
3 TPEVTC(+ST.O2VVVDVSHEDPEVQFNWYVD.. 13855 37967678 33 07 9501986 5522 21567 1.99€8 14409 8 123 POIB39|IGHG2_HUMAN
4 THTC(-57.020PPC(+57.02)PAPELLGGPSVFLF.. 13845 28434502 26 00 9488240 3821 TO7E7 82167 9490 4 4 POIBSTIGHGT_HUMAN:PODOXSIIGGT_HUM... GG
5 AAANEADAVTLDAGLVYDAYLAPNNLKPYVA.. 13758 320530008 38 11 0892608 5236 3.7 o.17€7 13665 4 31 P02787[TRFE_HUMAN
6 FSVATQTC(+57.02)QITPAEGPWTAQYDC(+5...  133.21 47552983 43 13 1189.8334 4383 2.08E7 297 11157 2 2 PO1042|KNG1_HUMAN ...
E—

The following list describes the contents in each of the default columns:

o Peptide: The amino acid sequence of the peptide, as determined by the Glycan Search workflow. A
modified residue is followed by a pair of parentheses enclosing the modification.

e -10IgP: The peptide -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

e Mass: The monoisotopic mass of the peptide.

e Length: The number of amino acids in the sequence backbone.

e ppm: The precursor mass error, calculated as 108 x (precursor mass - peptide mass) / peptide mass.
e m/z: The precursor mass-to-charge ratio.

e RT: The retention time (elution time) of the spectrum as recorded in the data.
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e Area per Sample: The combined area for all features in that sample associated with this peptide.

e Sample Profile: A column only shown for Glycan Search results with two or more samples. Shows a profile
view of the ratio between areas in each sample.

e  Group Profile: A column only shown for Glycan Search results with two or more samples. Shows a profile
view of the ratio between areas in each group.

e #Vector: A column only shown for Glycan Search results with two or more samples. Counts the number of
feature vectors associated with this peptide.

e Scan: The scan number of the spectrum that matches the peptide sequence with the highest -10IgP.

e  #Feature: For single sample analysis, shows number of features assigned to the peptide sequence from
identification. For multiple samples, if peptide has feature vectors, it will show number of features used
(area > 0) in all feature vectors. If not, it shows the number of features from identification.

e Id Count: Number of identifications in total.
e Accession: The accessions of proteins that contain this native peptide.
e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e AScore: Localization score assigned to modifications on the peptide. It is the -10 log of a p-value. In this
case, the p-value is the probability that the modification occurs at the reported position compared to
other possible positions. A -10IgP of 20 is equal to a p-value of 0.01. Scores are listed in the format
AminoAcid, peptide position, modification, AScore. For example, serine at amino acid 3 is phosphorylated
with an AScore of 54.01 will be reported as: S3 P 54.01.

11.6.2 Peptide Table controls
The menu above the peptide table provides options to scroll through the table of native peptides, filter the table,
show optional columns and search for specific entries.

14600460 ~ [ peptide viewFiter | scan = - [5) Noresut | o |

11.6.2.1 Peptide Table controls - Pagination
For easy viewing and to improve performance, the peptide table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1-460of 460 -

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

11.6.2.2 Glycan Table controls - View Filter

|’ Peptide View Filter |

Click on the * ! button to open the Peptide View Filter which is used to filter the Peptide table.
The following are the filter options provided:
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e Peptide sequence contains: Enter an amino acid sequence, only peptides that contain that sequence will
be displayed in the peptide table. Adding PTMs in brackets in the sequence search is not handled,
meaning only the sequence backbone is considered in the filter. Use the PTM contains for further filtering
if necessary.

e Peptide score (-10IgP): Filters out all peptides with -10IgP scores below this threshold.
e Peptide length: Filters for peptides of length within this min/max threshold.

e Peptide sample area: Filters based on total peptide area found in each sample. Sample areas are
calculated using the total of all peptide features from all spectra that identified the native peptide. If the
peptide is found in multiple samples, only one sample must pass this filter for the peptide to be included.

e PTM contains: Type the names of PTMs you would like to include. Peptides containing PTMs that match
the text will be included. If multiple PTMs match the text, they will all be included in the table.

Note: In all filters, multiple entries can be separated by a semi-colon.
W Peptide View Filter x

Peptide sequence contains

multiple sequences can be separated by a semi-colon

Peptide score (-10igP) 2 0 -
Peptide length 0 *+ to 65 =
Peptides sample area 2 0 -
PTM contains

Phosphorylation (STY)
Deamidation (NQ)
Cidation (M)

Carbamidomet hylation

Click on the Reset button to reset all filters to their default setting.
Click on OK to apply the filters to the Peptide table.

Click on Cancel to discard the changes in the View Filter.

11.6.2.3 Peptide Table controls - Optional Columns

Click on the £ button to open the optional columns dropdown. By default the sample area columns are
displayed. Sample Feature count columns can also be shown. For projects with many samples, it might be useful to
hide these optional columns and reduce the width of the peptide table.
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11.6.2.4 Glycan Table controls - Search function
On the top right of menu, there is a search function with 4 options. Search results can be navigated between using
the Up or Down arrows.

miz = * | 560.2 a + 172

Options for searching include:

e Scan =: Search for the Scan number associated with each peptide. One scan can be associated to multiple
peptides. For projects with multiple data files, the scan number is searched on every fraction.

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set. For example, searching for RT = 55.5 will find all m/z between
[55.4, 55.6]

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequences that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”

11.6.3 Feature selection breadcrumb

There is a sample and feature selection breadcrumb which allows you to switch between features associated with
the peptide. Click on the Sample in the breadcrumb to reveal other samples and the features in that sample
related to the current peptide selection. From here you can select other samples, fractions, or features.
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Sample 1 2017_01_19_ME1-4_Glyco_repl_Frac1l.raw ; Feature Id: 1852
2017 _01_19_MB1-4_Glyco_repl_Fracll.raw

%a
(%} Feature Id: 18558, m/= 552.2813, RT: 37.80, z: 4, -10IgP: 84.42

— TN

¥~ Sample 3
2017_01_19_MB1-4_Glyco_rep3_Fracl l.raw
Feature Id: 18361, m/= 552.2810, RT: 37.80, z: 4, -10IgP: 61.36

By clicking on the fraction level, all fractions in this sample are revealed as well as the features in each fraction
associated with this peptide. From here you can select other fractions and features to view.

2017_01_19 MEBE1-4_Glyco_repl_Frac1l.raw ' Feature |d: 18558, m/z: 55:
14 z= 20017_01_19_MB1-4_Glyco_repl_Fracll.raw

o Feature Id: 18558, m/= 5532.2813, RT: 37.80, = 4, -10IgP: 84.42
Tr

Lastly, clicking on the feature level will show all features in the currently selected fraction. Features with Feature Id
=0 are known as fake features and are constructed to enhance identification.

Feature Id: 18558, m/z 552.2813, RT: 37.80, = 4, -10IgP: 8442

ppm: Feature Id: 18558, m/z: 552.2813, RT: 37.80, : 4, -10IgP: 84.42

11.6.4 PSM selection
Underneath the feature breadcrumb will shown the currently selected PSM. Click on the Left and Right arrow
buttons to switch between PSMs related to the currently selected feature.

Scan 8031, m/z=552.2814, z=4, RT=37.85, Length=20, -10IgP=84.42, ppm=2.2 4d 22 )

All other components in the Peptide tab interface will update according to the currently selected PSM.

For timsTOF instruments, Precursor ID is used rather than Scan number.

11.6.4.1 Protein jump button

Click on to jump to a protein that contains the currently selected PSM. If there are more than 1 protein, a
dropdown is revealed which allows the user to select which protein to jump to. If a protein is filtered out due to a
protein summary filter or summary page protein filter, then the option to jump will be grayed out.
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11.6.4.2 Show spectrum in Data View

Click on E to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected
Scan.

11.6.4.3 Show spectrum in LC/MS View
Click on e to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected
Scan, highlighting the Glycopeptide MS/MS marker and the feature if present.

11.6.4.4 Show Raw Spectrum View

Click on '““' to show the raw spectrum chart of the currently selected Scan.

11.6.5 Annotated Spectrum Chart
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

11.6.5.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino
acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.
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Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

11.6.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

2

Click on the button to show the spectrum annotation settings.

CID | ETD | ETheD
-H20 -NH3 2+

i < Imim) <1
oosooad
<J<]<lml<]<]®

c-H

immonium

W< J<J<]<IMi<]<]

internal

precursor & marker
Show Decimal Places: | 2
E] my'z on fragmentation
C] my/z on unannotated
sequence fragmentation
in place ion info
Intensity: O Low @ Medium O High
|E| | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.
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In Place lon Info: lon information, m/z value, and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

11.6.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on ﬂ or . to toggle between absolute and percentage intensity values in the Y axis.

Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.

The "alignment" check box allows user to display/hide how the fragment ions generated from the peptide align
with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box is used to show/hide the error map underneath the chart.

11.6.6 lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings”.

# b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH3 y(2+) #
10 1079503 1061.488 1062.498 540,248 E 2 36 1579.610 798.818 12
11 1265576 1247.569 1248557 633.292 w 1457.601 1449588 1450.585 734297 12
12 1394626 1376.616 1377.600 697.813 E 1281.521 1263.512 1264488 641266 1
13 1481659 1463.648 1464632 741329 5 1152.480 1135461 576.736 10
14 1596682 1578.671 1579.655 798.841 N(+0.98) 1065449 1048.427 533.228 9
15 1653.703 1635.693 1636.676 827352 G 950,422 933.390 475.709 8
16 1781773 1763.751 1764.735 891,381 aQ 893.307 876370 447,198 7
17 1878815 1860.804 1861.788 939.907 p 765.341 748,315 383.169 6
18 2007.857 1989.847 1990.830 1004.429 3 668,288 651.258 334642 5
19 2122880 2104.870 2105.853 1061.940 N(+0.98) 522222 270,124 4

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

11.6.7 Survey Chart
The “Survey” tab displays the precursor ion spectrum. The buttons that appear in this section are identical to those
explained above in Section 11.6.5.3 Annotated Spectrum Chart - Additional Chart Controls.
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11.6.8 LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The peptide
feature is highlighted in purple and the selected PSM marker is blue. The span of the orange line in the LC-MS
Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button L
in the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking

the export image button G in the upper right-hand corner of the LC-MS Snapshot.
Expand the options dropdown by clicking t to reveal a search option to specify a m/z RT (ensure there is a space

between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.
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11.6.9 Precursor Profile

The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
the retention time along the x-axis and the intensity along the y-axis.
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11.7 Glycan Search Feature View

The Glycan Search Feature View shows all real features associated with peptides.
1-4780f478  ~ Show Results for Specified Sample  Sample 1 - seq contains - n No result @

E Fraction Feature ID Peptide Glycan Type Glycan
E | 1 glycopepnew HCDETGDOTCIDpeptidesaw 14966 Cl+5T.02)T(+203.08)ANT(+363.32)NDC(+ 57.02JHWC(+ 57.02)NDHCL+ 57.02)VPR.C{ + 57 02)DQHTDC + 5T.021YSC (- 57.02) TANTNDC (+ ST.02)HWC(+ 5T.02INDHC (+ 5702)PR Olink  (HexNAd 1:(HexNAQ
H
D |2 glycopepnew HCDETGDOTCIDpeptidesaw 31998 AVANFFSGSC(+57.02)APCL+ 57.02) ADGTDFPQLC(+57.02)QLC(~ 57.021PGC(+ 57.02)GC(+ 57.02)STLNQYFGYSGAFK
3 glycopepnew HCDETGDOTCIDpeptidesaw 17671 THTCI=S7.02)PPC(+57.02)PAPELLGGPSVFLFPPKPK
4 glycopepnew HCDETCDOTCIDpeptideraw 20055 AVANFFSGSC(+57.02)APC(+57.02)ADGTDFPQLC(~57.02)QLC(~57.02)PGC(+57.02)6C(+ 57.02)STLNQVFGYSGAFK
5 glycopepnew HCDETGDOTCIDpeptidesaw 19614 AIAANEADAVTLDAGLVYDAYLAPNNLKPUVAEFYGSK
2| 6 glycopepnew HCDETCDOTCIDpeptidesaw 20162 FSVATQTC(+S7.02)QITPAEGPYVTAQYDC,+57.02)LGC(+57.02)VHPISTQSPDLEPILR
]
s
o RT.
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11.7.1 Feature Table
The Feature Table consists of the following columns.

Fraction: The data file from which this feature is detected.

Feature ID: A unique identifier of the feature from the data file.

Peptide: The peptide sequence including PTMs and Glycans

Glycan Type: For glycan peptides, classifies the glycan as an N-link or O-link glycan.
Glycan: Contains the glycan moiety information for the glycan peptide if applicable.

m/z: Each feature in the feature vector has its own precursor mass-to-charge ratio. This column displays
the average precursor mass-to-charge ratio of all of the features in the feature vector.

z: The precursor charge of the feature or feature vector.

RT: Simple the middle point of the retention time range of the feature or features in the feature vector. It
is equal to (RT Begin + RT End) / 2

RT Begin: The lower bound of the retention time range of the feature or features in the feature vectors.
RT End: The higher bound of the retention time range of the feature or features in the feature vectors.

1/k0: Column shown for timsTOF instruments only, measuring the 1/k0 ion mobility range for the feature
or feature vector.

Area: Each feature in the feature vector has its own intensity area under the XIC curve. This column
displays the average area of all the features in the feature vector.

ppm: The mass error of a feature. For multiple samples, the mass error of the feature vector is calculated
from the mass error of each feature in that vector.

Id Count: The total number of identifications found for the peptide in fractions.
PTM: Any PTMs in the peptide are shown here. Mouse over for a description of the PTM.

Accession: A list of proteins that contain this peptide.

11.7.2 Feature Table controls
The menu above the feature table provides options to scroll through the table of features or feature vectors, filter
the table, show optional columns and search for specific entries.

1-4780f478 ~ ‘ Feature V

Show Results for Specified Sample  Sample 1 - seq contains - a No result | B |

11.7.2.1 Feature Table controls - Pagination
For easy viewing and to improve performance, the glycan table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1-478cfd478 -
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In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

11.7.2.2 Feature Table controls - Sample selection
The feature table only shows results from one sample at a time. Use the dropdown to switch between samples and
update the Feature table accordingly.

Show Results for Specified Sample  Sample 1 b

Giycan Type o R

OLink (HexMACH T :(Hexh/ Sample 2 v

11.7.2.3 Feature Table controls - Search function
On the top right of menu, there is a search function with 2 options. Search results can be navigated between using
the Up or Down arrows.

seg contains - & Mo result | PN ‘

Options for searching include:

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit.

For example, searching for m/z = 650 will find all m/z between [649, 651]

e Seq contains: Search for the sequence in the table. If specifying a sequence without glycans or PTMs, the
results will include that sequence and any sequences with glycans or PTMs with the same backbone. If
specifying a sequence with bracket and some mass value (like in the above image), then only sequence
that have a substring with an exact match will be considered.

Additionally, since the glycan peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as searching
for “LVIK”, “IVLK”, and “IVIK

11.7.3 Feature Details

The Feature Details tab contains the eXtracted lon Chromatogram (XIC) chart that displays the shape of the
selected peptide feature vector over the retention time range where they were identified. The table at the top-left
corner displays both the area and the ratio of the features in the feature vector. This table also works as a control
to select the features that will be used to draw the XIC plot and other plots in the “Sample Features” and “RT
Alignment” tabs.

11.7.4 PSM selection

Underneath the feature breadcrumb will shown the currently selected PSM. Click on the Left and Right arrow
buttons to switch between PSMs related to the currently selected feature.
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Scan 8031, m/z=552.2814, z=4, RT=37.85, Length=20, -10lgP=84.42, ppm=2.2 4d 22| p

All other components in the Peptide tab interface will update according to the currently selected PSM.

For timsTOF instruments, Precursor ID is used rather than Scan number.

11.7.4.1 Show spectrum in Data View

Click on @ to open the Data Refine MS/MS tab (if not already opened) and jump to the corresponding selected
Scan.

11.7.4.2 Show spectrum in LC/MS View

Click on b to open the Data Refine LC/MS tab (if not already opened) and jump to the corresponding selected
Scan, highlighting the Glycopeptide MS/MS marker and the feature if present.

11.7.4.3 Show Raw Spectrum View

Click on ““’ to show the raw spectrum chart of the currently selected Scan.

11.7.5 Annotated Spectrum Chart
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For the currently selected PSM, a graphical representation is shown in the form of an annotated spectrum chart.
There are several controls provided for this view which will be explored in the following sections.

11.7.5.1 Annotated Spectrum Chart - Chart Navigation
Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino
acid residue.
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Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling

the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

11.7.5.2 Annotated Spectrum Chart - Spectrum Annotation Settings

Click on the 5 button to show the spectrum annotation settings.

CID | ETD || ETheD
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Show Decimal Places: | 2
E] myz on fragmentation
C] myz on unannotated
sequence fragmentation
in place ion info

Intensity: () Low (®) Medium () High

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that
PEAKS offers. The selected ion types will be displayed in the “lon Match” table, as well. It is possible to annotate
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the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation modes can be set with
different settings which will be shared with other results with the same fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value, and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

11.7.5.3 Annotated Spectrum Chart - Additional Chart Controls

Click on u or . to toggle between absolute and percentage intensity values in the Y axis.

Click on m to reset the zoom level of the annotated spectrum chart to the default.

Click on ﬂ to zoom into the X axis by a factor of 2.

Click on ﬂ to zoom into the Y axis by a factor of 2.

The "alignment" check box allows user to display/hide how the fragment ions generated from the peptide align
with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

The “error map” check box is used to show/hide the error map underneath the chart.

11.7.6 lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings”.
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# b b-H20 b-NH3 b(2+) Seq y y-H20 y-NH3 y2+) #
10 1079503 1061.488 1062.498 540,248 E 1596643 1578.636 1579.610 798.818 13
11 1265576 1247569 1248.557 633.292 w 1467.601 1449528 1450.585 734,297 12
12 1394626 1376.616 1377.600 697.813 E 1281521 1263.512 1264.488 641266 "
13 1481659 1463.648 1464632 741329 5 1152480 1134.459 1135461 576.736 10
14 1596682 1578.671 1579.655 798.841 N{+0.98) 1065449 1047.440 1048.427 533.228 9
15 1653.703 1635.693 1636.676 827352 G 950,422 932.407 933.390 475.709 8
16 1781773 1763.751 1764.735 891,361 a £93.207 875.388 876370 447.198 7
17 1878815 1860.804 1861.788 939.907 P 765.341 747,326 748,315 383169 6
18 2007.857 1989.847 1990.830 1004.429 E 668,288 650.274 651,258 334642 5
19 2122880 2104.870 2105.853 1061.940 N(+0.98)  539.245 521,231 522,222 270,124 4

Note: Uncheck the alignment checkbox in the spectrum annotation view to see the highlighted fragment ions more
easily.

11.7.7 Survey Chart
The “Survey” tab displays the precursor ion spectrum. The buttons that appear in this section are identical to those
explained above in Section 11.7.5.3 Annotated Spectrum Chart - Additional Chart Controls.
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11.7.8 LC/MS Snapshot

The LC-MS Snapshot displays a zoomed-in view of the precursor scan in the LC-MS heat map 2-D view. The peptide
feature is highlighted in purple and the selected PSM marker is blue. The span of the orange line in the LC-MS
Snapshot designates the isolation window.
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Users can change the view from the 2-D heat map to a 3-D intensity view by clicking the intensity view button L
in the upper right-hand corner of the LC-MS Snapshot. In addition, users can export the LC-MS heat map by clicking

the export image button G in the upper right-hand corner of the LC-MS Snapshot.

Expand the options dropdown by clicking t 1o reveal a search option to specify a m/z RT (ensure there is a space
between these two numbers) location to zoom into. There is also a Peak slider filter to filter out low intensity
peaks and a feature area filter to filter out low area features.

11.7.9 Precursor Profile

The Precursor Profile, or eXtracted lon Chromatogram (XIC) of the precursor ion, graphs the elution profile of the
selected peptide feature vector over the retention time range where it was identified. The graph is plotted with
the retention time along the x-axis and the intensity along the y-axis.
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11.8 Glycan Search Partial View

The "Partial View" displays glycopeptides that either have no identified glycan or no identified peptide (if it has
both it will show in the Glycan table). For those with no identified glycan, only the spectrum information is saved.
For those with no identified peptide but with identified glycan, both spectrum information and glycan information
are saved.

1- 1000 of 3490 - ] scan = - E No result

E Index  Scan Number Peptide Peptide Score Glycan Moiety GlycanID  Glycan Mass  GlycanType  GlycanScore  m/z | z | Adduct  lsotopic Shift Fraction
£ 1 5004 [213507] 000 [HexNAC4(Hex)6lFuc)2iNeuc)! 892 2367.8428 MLink 8202 11267352 4 0 glycopepnev_ HCDETGDOTCIDpeptide.raw 0
5
N 13493 [196.11] 000 (HexNACIT(Hex)T(NeuAd)4 2673 3720305 MLink 8166 11842910 5 0 glycopepneu HCDETGDOTCIDpeptide.raw

3 3847 (1777.88] 000 (HexNACH(Hex5Fuc)1NeuhcZ 865 2350.8284 MLink 8147 10331860 4 0 glycopepney HCDETGDOTCIDpeplide.raw

4 s552  [1015.53] 000 (HexNACJ5(Hex)5(NeuAc)2 924 24078503 MLink 7933 8568513 4 0 glycopepnew_HCDETGDOTCIDpeptide.rav

H 6990  [4157.88] 000 (HexNACH(Hex)3(NeuAc)2 275 18206661 MLink 7918 12087167 5 0 glycopepnew_HCDETGDOTCIDpeptide.raw
2 s 2057 (1851771 000 (HexNAQ)5(Hex)6Fuc) 1 (NeuAd)3 8107 3007.0554 MLink 7907 9727719 5 0 glycopepnev HCDETGDOTCIDpeptide.raw
3
5| 7 6210 [4157.89] 000 (HexNACM(Hex)4(NeuAd)1 175 1751623 MLink 7719 11829100 5 0 glycopepnew HCDETGDOTCIDpeptide.raw
o
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Glycan len Match Ion Match Survey

g # Theoretical m/z Observed m/z Moety
gl 20409 20409 8107 HexNiAct
2 292.10 292,10 8107 Neuac
3 266,14 386,14 B107_HexNAC THex1
4 528,19 528,18 8107 HexNACTHe2
H 657,24 65724 8107_HexNAcTHex1 Neuhcl
6 203536 205585 pep_8107_HextiAcl
7 220182 220191 pep_8107_HexNACIFuCT
225804 225892 pep_8107_HextliAc2
s 240499 240500 pep_8107_HexNACZFucT
10 242089 242098 pep.8107_HexNACHex1
11 2567.05 256603 pep_B107_HexNAc2Hex1Fucl
n >mans >saana i 8107 LA Haw>

11.8.1 Partial Table

The Partial Table shows the filtered glycan peptide identification results. Each row in the table is a glycopeptide
identification represented by its highest-scoring PSM. When there are more than 1000 peptides, the table is split
into multiple pages.

1-1000 of 3490 - ' scan = - E Mo result @

Index  Scan Number Peptide Peptide Score Glycan Moiety Glycan ID | Glycan Mass GlycanType GlycanScore  m/z  z  Adduct  lIsotopic Shift Fraction
1 5094 [2135.07) 0.00 (HexNACM{Hex6(Fuc2(NeuAd1 292 2367.8428 Mink 82.02 11267352 4 0 glycopepnew_HCDETGDOTCIDpeptide.aw (]
2 13493 [2196.11] 0.00 (HexNAc)7[Hex)7(NeuAc)4 2673 3720305 NLink 8166 11842910 5 0 glycopepnew_HCDETcDOTCIDpeptide.raw
H 3847 [1777.88) 0.00 (HesNACM{Hex)S(Fuc)T(Neuhd2 865 23508284 Mink 8147 10321860 4 0 glycopepnew_HCDETGDOTCIDpeptide.aw
4 5552 [1015.53] 0.00 (HexNAC)5(Hex)5(NeuAd)2 924 2407.8503 MLink 7932 2568513 4 0 glycopepnew_HCDETGDOTCIDpeptide.raw
5 6990 [4157.88) 0.00 (HexNACK{Hex)3(NeuAd2 275 1880.6661 Mink 79.18 12087167 5 0 glycopepnew_HCDETGDOTCIDpeptide.av
6 2957 [185177) 000 (HexNAC)S(Hex)6(Fu)I(NeuAd)3 2107 3007.0554 Mink 70.07 9727719 5 0 glycopepnew_HCDETGDOTCIDpeptide.raw
7 6210 14157.891 0.00 (HexNACKIHex 4 (NeuAd) 1 175 1751623 Nink 77.19 11829100 5 0 alvcopeonew HCDETGDOTCIDoentide.av

To copy cell contents, mouse over any cell in the table and hitting Ctrl + C on your keyboard to copy the contents
of those selected cells. This also works when selecting multiple rows and hitting Ctrl+C.

The following list describes the contents in each of the columns in the Unidentified table:

e Index: Simply the row count of the table. If the table is sorted, the Index remains the same order while
the other columns sort.

e Scan Number: The scan number of the spectrum.
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e Peptide: The peptide sequence or mass with partial identification.
o  Peptide Score: The score assigned to identification of native peptide.

e  Glycan Moiety: The best glycan moiety on this spectrum. For N-link results, there will always be 1. For O-
link results, there could be more than 1.

e  Glycan ID: The unique ID number we assign to that Glycan structure.
e  Glycan Mass: The mass of the Glycan.
e Glycan Type: Identified whether the glycan is N-link or O-link.

e  Glycan Score: The normalized sum of ions matched and unmatched. The score can be negative if the sum
of unmatched ions intensity exceeds the matched ions.

e m/z: The precursor mass-to-charge ratio.

e z: The charge of this spectrum.

e  Adduct: Indicates if an adduct is present and which adducts
e Isotopic Shift: Indicates if there is an isotopic shift

e  Fraction: The fraction that this spectrum belongs to.

11.8.2 Partial Table controls
The menu above the peptide table provides options to scroll through the table of glycan peptides and search for
specific entries.

1- 1000 of 2056 - ] scan = - a No result

11.8.2.1 Partial Table controls - Pagination
For easy viewing and to improve performance, the glycan table is limited to showing 1000 entries at once.
Pagination is used to manage which set of 1000 entries will be viewed.

1 1001 - 2000 of 20586 - g

ndex § |- 1000 of 2056 Peptid
1475 1001 - 2000 of 2058 DSICAC

1476 | 2001 - 2056 of 2056 5.56)VT

In the top left, there is a dropdown to select the rows for viewing. Click the left arrow or right arrow to select the
previous/next 1000 rows. If the table is sorted or filtered, it may update the pagination set of rows that is currently
in view.

11.8.2.2 Partial Table controls - Search function
On the top right of menu, there is a search function with 3 options. Search results can be navigated between using
the Up or Down arrows.
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seq contains - | v &) + 1782

Options for searching include:

e Scan = or Precursor Id =: Search for the Scan number (or Precursor Id for timsTOF instruments) for the
unidentified spectrum. For projects with multiple data files, the scan number is searched on every
fraction.

e m/z=:Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit.

For example, searching for m/z = 800.80 will find all m/z between [800.79, 800.81]

e Seq contains: Search for the sequence in the table. If specifying a sequence without glycans or PTMs, the
results will include that sequence and any sequences with glycans or PTMs with the same backbone. If
specifying a sequence with bracket and some mass value, then only sequence that have a substring with
an exact match will be considered.

11.8.3 Partial Spectrum Chart
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For the currently selected spectrum, a graphical representation is shown in the form of an annotated spectrum
chart. Similar to the other annotated spectrum charts, there are several controls provided for this view which will
be explored in the following sections. Since there are no peptide identification, several of the provided options
that are shared have no use in this chart.

11.8.3.1 Partial Spectrum Chart - Chart Navigation
Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling
the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

11.8.3.2 Partial Spectrum Chart - Spectrum Annotation Settings

Click on the "™ button to show the spectrum annotation settings.

443



CID [ ETD || ETheD

e
rJ
Q
=
T
[¥E}

Coooodd
Uoooodd
<] < JEIW] < JEIWR:

c-H

immonium

B <l<j<]<IBl<]<]W

internal
precursor 8 marker

Show Decimal Places: | 2

[:] m/z on fragmentation

D m/z on unannotated

sequence fragmentation

in place ion info

Intensity: O Low @ Medium O High

| Hide | | Reset default |
It is possible to annotate the spectrum with various ions for CID, EThcD and ETD. Each of these fragmentation
modes can be set with different settings which will be shared with other results with the same fragmentation type.
To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.
The default is set to two decimal places.

m/z on Fragmentation: This option has no use in this chart.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.
Sequence Fragmentation: This option has no use in this chart.

In Place lon Info: lon information, m/z value,and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

11.8.3.3 Partial Spectrum Chart - Additional Chart Controls

Click on nor ﬂ to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.

. 2% . .
Click on . to zoom into the X axis by a factor of 2.
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Click on to zoom into the Y axis by a factor of 2.

alignment

The "alignment" check box is used to show the peptide alighnment.

The “error map” check box EITOrMaP s used to show/hide the error map underneath the chart.

11.8.4 Partial Glycan lon Match Table

The Glycan lon Match Table shows the theoretical m/z and observed m/z for each moiety of glycan ions matched
in the spectrum. These columns are sortable and can be rearranged.

Glycan lon Match lon Match Survey

# Theoretical m/z Observed m/z Moiety

1 163.060 163.060 75_Hex1

2 204.087 204087 75_HexNACT

3 325113 325114 75 Hex2

4 366.140 366.139 75_HexNAcTHex1
5 528.192 528192 75_HexNAc1Hex2
6 630.245 690.250 75_HexNAcTHex3
T 1135438 1135480 b9_75_HexNAc1

8 1517.658 1517.659 b12_75 HexNAC1
9 1620.769 1620.750 ¥12_75_HexNAc1
1n ain e L1275 Hauinsd

11.8.5 Partial lon Match Table

The “lon Match” tab in the bottom pane contains a table with possible fragment ions for the selected MS/MS scan.
Each ion in the table shows the calculated mass, where if the fragment ion is present in the spectrum, its mass
value is displayed in color. N-terminal ions are shown in blue and C-terminal ions are shown in red. A fragment ion
is found when there is a matching peak within the mass error tolerance, as defined in the de novo sequencing
parameters, and when relative intensity of the matching peak is at least 2%. The ion types displayed in the table
can be configured in "Spectrum Annotation Settings".

Glycan lon Match m Survey

# b c b-H20 b-NHZ bE+) @+ cH Seq y z z y-H20 y-NHZ y2+) 22+) Z2+) #
1 58028 75.056 40018 41002 29515 38.028 74048 G 18
2 155082 172,109 137.07 138,055 78.041 86555 171101 p 1942.928 1926.901 1927.909 1925.917 1926901 972,464 963.951 964454 17
3 270109 287135 252,008 253,082 135.554 144,066 285.128 o 1846875 1820.848 1830.856 1828.865 1820848 923,938 915.424 915928 6
4 383102 400.220 365.182 366.166 192.097 200.610 399.212 L 1731848 1714821 1715829 1713.838 1714.821 866.424 857.911 858415 15
5 470227 487252 452214 453108 235,612 244126 486244 s 1612.769 1601.737 1602.745 1600.754 1601737 209,282 801.269 801872 14
6 584268 601,205 566,257 567.242 202,634 301147 600,287 N 1531.727 1514705 1515713 1512722 1514705 766365 757853 758357 3
7 744299 761.326 726.288 727.274 372643 381.163 760318 C{+57.02) 1417.680 1400652 1401670 1399.679 1400.662 703.345 700.831 701335 12
8 845346 862.373 827.336 g28.322 423173 431687 861,366 T 1257.662 1240632 1241.639 1239.648 1240632 629329 620,815 621320 1
9 932377 49.405 914370 915.260 466,689 475203 942,398 s 156,611 130,584 1140.592 1138.600 1139584 578,805 570.292 570.795 0
10 1020421 1045 452 1011421 1012 4na 515515 552729 1045 450 o 1059 570 1052 553 1053 560 1051 568 105 553 535500 526 778 <27 5an o

11.8.6 Partial Survey Chart

The “Survey” tab displays the precursor ion spectrum. For Orbitrap instruments, the controls are the same that
appear in this section are identical to those explained above in 11.8.3.3 Partial Spectrum Chart - Additional Chart
Controls.
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11.9 Glycan Search Exporting

U
In each of the Glycan Search tables, there is an export button. Clicking on |:| will open the Export dialog which
will contain options to export the table in CSV format. This export considers all table view filters and sorting
applied to the table. This export is meant to be the same as what is shown in the table.

For the total exporting options, the Export node can be opened by double-clicking on the Export Node <% Export
in the Project View. The Export node contains all the text and HTML exports for the relevant tables provided in the
Glycan Search interface.

b D Glycan Search result Exports

(] Glycan Search resultin €SV [ Export in HTML

Protein CSV Summary view
Support Peptide CSV Report Proteins in HTML with:

Support Glycopeptide CSV Protein coverage

Peptide ':5_'\" ) Supporting peptides
Glycopeptide C5V Supporting glyco peptides
PaM CSY

Best unique PSM

Glycan PSM CSV Ex A —
Feature CSV B port peptide list in

Glycosylation Sites CSW
Glycan Partial C5Y
All Spec Header CSV

Export glyce peptide list in HTML

Click on Select All to select all export options. Click on Clear All to deselect all export options.

Click on any individual checkbox to enable that file for exporting or click on a parent checkbox to select all the
exports underneath that group. For example, selecting “Glycan Search result Exports” will check all the CSV exports
underneath it.

Click on the Browse button to select a location to save the exports into.
Click on Export to begin exporting all the files. Once the export is complete, a pop-up window will show.

PN Export complete *

Result exporting complete

In the following sections we will go over each of the export contents.
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Selecting “Glycan Search table exports in CSV” will select all exports that are in .csv format and the exports that are
formed from the various tables provided in the Glycan Search result.

Note: Unless otherwise specified, the exports consider the summary page filters as set in the analysis. The View
Filters are not considered in the Exports as those filters are intended to only filter the view for easy interpretation.

11.9.1 Export - Glycan Search Protein CSV

Exports the Protein table into Glycan Search.proteins.csv file. The columns in the export consists of those that are
explained in the Protein table with optional columns checked and includes a few additional columns and
differences:

e Protein Group: This is the same as the Cluster column in the proteins table and it is the protein cluster ID.
e #Glycans: The count of the unique glycan types identified in this protein.
o  Glycan ID: A unique ID assigned to each Glycan structure to distinguish between them.

e Glycan Found: A TRUE/FALSE flag for easy filtering the .csv which indicates whether there are
glycopeptides in this protein.

e #Glycan Sites: Indicates the number of sites in the protein residue that has glycosylation.

11.9.2 Export - Glycan Search Support Peptide CSV

Exports the Supporting Native Peptides table into Glycan Search.protein-peptides.csv file. The columns in the
export consists of those that are explained in the Protein supporting glycopeptides table with some useful
additional columns:

e  Protein Group: Since the protein table is not present, a protein group number is provided.

e Accession: Likewise, to know which protein this supporting native peptide belongs to, the protein
accession is saved in the export.

e Top: Indicates whether this is protein is a top protein in the protein group.
e z: The charge of the native peptide. Selected based on the top PSM.

e Area per sample: The area for each sample associated with this supporting native peptide.

11.9.3 Export - Glycan Search Support Glycan Peptide CSV

Exports the Supporting Glycan Peptides table into Glycan Search.glycoprotein-peptides.csv file. The columns in the
export consists of those that are explained in the Protein supporting non-glycopeptides tabke with some useful
additional columns:

e  Protein Group: Since the protein table is not present, a protein group number is provided.

e Accession: Likewise, to know which protein this supporting native peptide belongs to, the protein
accession is saved in the export.

e Top: Indicates whether this is protein is a top protein in the protein group.
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e Glycan ID: A unique ID assigned to each Glycan structure to distinguish between them.
e  Glycan Mass: The mass of the glycan(s) in this glycan peptide. Provided for easy sorting.
e Area per sample: The area for each sample associated with this supporting glycopeptide.

e Source File: The source file for which this Scan belongs to. The Scan and Source File of the highest -10IgP
score PSM is the one shown.

e #Feature per sample: The number of features in each sample associated with this supporting
glycopeptide.

e Glycosylation position in Peptide: Indicates which amino acid in the peptide chain has the glycosylation.

e  Glycosylation position in Protein: Indicates which site in the protein residue has the glycosylation that
has been identified in this glycopeptide.

11.9.4 Export - Glycan Search Peptide CSV
Exports the Native Peptides table into Glycan Search.peptides.csv file.

The columns in the export consists of those that are explained in the Peptide table section11.6.1 Peptide Table.

11.9.5 Export - Glycan Search Glycan Peptide CSV
Exports the Glycan Peptides table into Glycan Search.glycopeptides.csv file.

The columns in the export consists of those that are explained in Glycopeptide table section with some useful
additional columns:

o  Glycan ID: A unique ID assigned to each Glycan structure to distinguish between them.
e Glycan Mass: The mass of the glycan(s) in this glycan peptide. Provided for easy sorting.
e z: The charge of the glycan peptide. Selected based on the top PSM.

e Glycosylation position in peptide: Indicates which amino acid in the peptide chain has the glycosylation.

11.9.6 Export - Glycan Search PSM CSV
This Peptide Spectrum Match export is separated for each sample and is named in the format Glycan
Search.psms.[sample name].csv.

The following columns are exported:

o Peptide: The amino acid sequence of the peptide, as determined by the Glycan Search search workflow. A
modified residue is followed by a pair of parentheses enclosing the modification.

e -10IgP: The PSM -10IgP score. The score indicates the scoring significance of a peptide-precursor spectrum
match.

e Mass: The monoisotopic mass of the peptide.
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Length: The number of amino acids in the sequence backbone.

ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.
m/z: The precursor mass-to-charge ratio.

z: The charge of the PSM.

RT: The retention time (elution time) of the spectrum as recorded in the data.

Scan: The scan number of the PSM.

Area: The area of the feature associated with this PSM.

Source File: The fraction/data file that this spectrum belongs to.

Accession: The accessions of proteins that contain this native PSM.

PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

AScore: Localization score assigned to modifications on the peptide. It is the -10 log of a p-value. In this
case, the p-value is the probability that the modification occurs at the reported position compared to
other possible positions. A -10IgP of 20 is equal to a p-value of 0.01. Scores are listed in the format
AminoAcid, peptide position, modification, Ascore. For example, serine at amino acid 3 is phosphorylated
with an AScore of 54.01 will be reported as: S3 P 54.01.

11.9.7 Export - Glycan Search Glycan PSM CSV

This Glycan Peptide Spectrum Match export is separated for each sample and is named in the format Glycan
Search.glycopsms.[sample name].csv.

The following columns are exported:

Peptide: The amino acid sequence of the glycan peptide, as determined by the Glycan Search search
workflow. A modified residue is followed by a pair of parentheses enclosing the modification or glycan
mass.

Glycan: The Glycan moiety on this glycopeptide. For N-link results, there will always be 1. For O-link
results, there could be more than 1.

Glycan ID: A unique ID assigned to each Glycan structure to distinguish between them. A negative Glycan
ID indicates a decoy glycan.

Glycan Type: Simply states whether the glycan moiety is N-link or O-link. This column is particularly useful
for N-Link + O-link search workflows.

-10IgP: The peptide -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

Glycan Score: The normalized sum of ions log intensity, based on glycan fragment ion, peptide ion, and
glycopeptide ion (Y ion).

Peptide Score: Classifies glycan peptides with the normalized sum of ions log intensity, based on peptide
fragment ions, and those peptide fragment ions with glycan. Different fragmentation type considers
different peptide fragment ion:
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e CID and HCD considers b,y ion without glycan and b,y ion with at most 1 glycan node from root
e  ETD considers b,y,c,z,z' ion without glycan and b,y,c,z,z' ion with whole glycan from root

e  ETHCD considers b,y,c,z,z' ion without glycan, b,y,c,z,z" ion with 1 glycan from root, and b,y,c,z,z'
ion with whole glycan from root

e  Glycan Rank: Each spectrum has up to 10 glycan candidates. The candidates are ordered by their glycan
score and the rank means the rank of the glycan score which has the best final score. e.g. Rank 3 means
the candidate has the 3™ best glycan score but has the best final score.

e S-Score (%): Measures the confidence of the top glycanpeptide candidate as opposed to other candidates
for the spectrum. S-Score = (finalScore toplcandidate - finalScore top2candidate)/ finalScore
topIlcandidate. The higher the score the better. 100% indicates only 1 result, and it is the best match. 0%
indicates that the top1 and top2 result are very similar, and we cannot confidently say the result is the
best match.

e Mass: The monoisotopic mass of the glycan peptide.

e Glycan Mass: The mass of the glycan(s) in this glycan peptide. Provided for easy sorting.

e Length: The number of amino acids in the sequence backbone.

e ppm: The precursor mass error, calculated as 10° x (precursor mass - peptide mass) / peptide mass.
e m/z: The precursor mass-to-charge ratio.

e z:The charge.

e RT: The retention time (elution time) of the spectrum as recorded in the data.

e Area: The area of the feature associated with this glycan PSM.

e Scan: The scan number of the glycan PSM.

e Source File: The fraction/data file that the spectrum belongs to.

e Accession: The accessions of proteins that contain this glycan PSM.

e PTM: The types and the numbers of modifications present in the peptide shown in color-coded icons.

e AScore: Localization score assigned to modifications on the peptide. It is the -10 log of a p-value. In this
case, the p-value is the probability that the modification occurs at the reported position compared to
other possible positions. A -10IgP of 20 is equal to a p-value of 0.01. Scores are listed in the format
AminoAcid, peptide position, modification, Ascore. For example, serine at amino acid 3 is phosphorylated
with an AScore of 54.01 will be reported as: S3 P 54.01.

11.9.8 Export - Glycan Search Feature CSV

The feature export is named in the format Glycan Search.features.csv

The columns shown in Features CSV export are consistent with the Feature with the columns rearranged and a few
additional columns:
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e Glycan ID: A unique ID assigned to each Glycan structure to distinguish between them.

e -10IgP: The top PSM -10IgP score. The score indicates the scoring significance of a peptide-precursor
spectrum match.

e  Glycan Scores: The normalized sum of ions log intensity, based on glycan fragment ion, peptide ion, and
glycopeptide ion (Y ion).

e Peptide Scores: Classifies glycan peptides with the normalized sum of ions log intensity, based on peptide
fragment ions, and those peptide fragment ions with glycan. Different fragmentation type considers
different peptide fragment ion:

e CID and HCD considers b,y ion without glycan and b,y ion with at most 1 glycan node from root
e ETD considers b,y,c,z,z' ion without glycan and b,y,c,z,z' ion with whole glycan from root

e ETHCD considers b,y,c,z,z' ion without glycan, b,y,c,z,z"' ion with 1 glycan from root, and b,y,c,z,z'
ion with whole glycan from root

e Mass: The monoisotopic mass.
e Glycan Mass: The mass of the glycan if present.
e Length: The length of the sequence backbone.

e Glycosylation position in peptide: Indicates which amino acid in the peptide chain has the glycosylation if
it is present.

The Feature Vectors CSV export resembles the Features export except the m/z, RT mean, and Area is provided
for each sample in separate columns.

11.9.9 Export - Glycan Search Glycosylation Sites CSV
This export is the full glycosylation sites statistics table as shown in the Summary page

The export is named in the format Glycan Search.glycosylationSites.csv

For all samples it will list both N-linked and O-linked Glycans for combined N-link and O-linked Glycan searches. For
every position in proteins in the protein table, if the glycan is found at that position it will be counted as a
Glycosylation Site in this table.

11.9.10 Export - Glycan Search Glycan Partial Spec CSV

This export is for the Partial table and is consistent with the columns in section 11.8.1 Partial Table. There is a
separate export for each sample in the result and the exports are named in the format Glycan Search.
glycoPartialldentifiedSpec.[sample name].csv

A few extra columns are provided:
e  Glycan Mass: The mass of the glycan if present.
e RT: The Retention Time of the spectrum.

e  PepMass: The mass of the peptide portion of the unidentified spectrum.
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11.9.11 Export - Glycan Search All Spec CSV
This export is for all spectrum in the result. It includes glycopeptides, native peptides, and the unidentified. There
is a separate export for each sample in the result and the exports are named in the format Glycan
Search.spec.[sample name].csv

The columns included in the export are as follows:

raw m/z

raw z

m/z: The refined m/z.

z: The charge after refinement (charge correction).

Scan: The scan number of the spectrum.

Glycan: Y or N flag indicating whether there is a glycan match.
Native: Y or N flag indicating whether there is a native peptide match.

Source File: The fraction or data file this spectrum belongs to.

11.9.12 Export - Glycan Search HTML

Export in HTML: This will generate single or multiple HTML reports in the specified location.

The following exporting options are available:

Summary view: The “Summary” view page will be saved as a summary.html file in HTML format in the
specified location.

Protein coverage: The coverage pane will be saved for each protein.

Supporting peptides: A list of supporting peptides will be saved for each protein.
Supporting glycol peptides: A list of supporting glycopeptides will be saved for each protein.
Best unique PSM: The best unique PSM will be saved for each protein.

Export peptide list in html: creates a separate HTML-containing peptide identifications.

Export glycol peptide list in html: creates a separate HTML-containing glycopeptide identifications.

An individual protein will have its own HTML output file, where the corresponding protein coverage, the
supporting peptides, and the best unique PSM are gathered.
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12. Tools

PEAKS Studio 11 comes with a few tools to help the user in analyzing results. These are the mass calculator,
spectral library viewer, and compare result. There are two other useful tools in setting and monitoring
performance which are the performance configuration tool and worker monitor tool.

12.1 Mass Calculator

The Mass Calculator is a handy tool used to quickly calculate mass or m/z based on sequence, modification, b/y-

ion, and charge. Click on @ in the Tools tab to open the calculator.

‘ Projects Configurations

B = i

5 Mass Calculator for PEAKS X
Input Sequence or Mass (Da): O b-ion O y-ion @ non-specific
Total Residue Mass: Charge: M/Z Mass:

Margin of Error (prediction of sequence) 05 Da -
Sequence Mass

No content in table

Advanced Calculate Clear

Copy/Type in a sequence (with modifications) and click on the ‘Calculate’ button to quickly find out the total
residue mass and m/z mass.

12.2 Spectral Library Viewer

Click on |—!E-5 in the Tools menu to open the Spectral Library Viewer.

‘ Projects Configurations

B = i

The Spectral Library Viewer is very useful in analyzing the contents of PEAKS Studio compatible libraries. It shows
library info, distribution charts, library table content, and a spectrum chart of the top 20 ions.

PEAKS Studio compatible libraries are:

e  Spectral libraries exported from PEAKS Studio 11 (.tsv).

e Spectral libraries generated from PEAKS Online (.tsv).

e Spectral libraries exported from PEAKS Studio X+ and Xpro (.lib).

e  OpenMS generated libraries (.tsv).

e Spectronaut 14 libraries and Spectronaut libraries with the same format and column headers (.xls).
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« Spectral Library Viewer
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ey e . Vet | b [mas toret | meniyen  ¥E[v(z[2[2]D[a[PCR[R
Library Name ibrary
Library Path: DAshare\SpectralLibraries_Desktop\ET] Peptide M 1001 — ¥ — A — b —H— T — —f—1— Sy
Project Name: ETheD_2022-09-23 ' bz H
Result Nams: Analysis 1 i i i
jon Mobility: sL i i i iya
Fixed Modifications: Carbamidomethylation 57.0215 H i H
Variable Modifications:  Deamidation (NQ) 0.9840 i 1 4
Oridiation (M) 15.9549 i i 1
Precursor Tolerance:  10.00 ppm 5 | |
Fragment Tolerance:  0.02 Da © 50 i i i
Database: uniprat,_sprot June-2-2020.fasta - s | | e
Contaminant Database: i [bs i vio
Fragment Annotation: no loss, -NH3,-H20 etc i H
us:moum- o . B i e i e
12 WIVER b7
Acquisition Method: DDA P e ‘ yiolz+]
Enzyme: Specified by each sample " < ‘
Entry Count: 3575 . o I . e
- 0o am | a0 a0 sw o 10 0 wo | 10 100
. . o@meoa signment
Precursar m/z distrbution || e Peptide Detalls . = — intensity(50)
19 Sequence: YYVTIDAPGHR e 15810 037
20 YSQUWETIR Modifications: 2y 175.12 354
21 YSQICAK | | S 1403.7157 3 b2 T 100.00
22 YSLOPENPTK Pre m/z 4689138 LB : .
Charge: 3 sTa e o
8 s 5 o 1o "
# of peaks: 20 = o
o b
| | 9 ys
10
s
12 ¥
15 b
1
15 z8
16 b7
W
° 16 £9

To open a library, click on r.- and select a PEAKS compatible library. Spectral Library Viewer supports PEAKS text
format libraries generated by PEAKS Studio, PEAKS Online, and even PEAKS Studio Xpro (the older version of PEAKS
Studio). In the Open dialog box, select the .tsv file (for Online and PEAKS Studio 11 spectral libraries) or the .lib file
(for PEAKS Studio Xpro spectral libraries). The viewer will detect the library file format and also search for the .info
(metainfo) file automatically. The library information and details will be shown in a separate tab in the main
window of the viewer. Several libraries can be opened at once as tabs and can be switched between.

Already configured libraries can also be opened by clicking on the icon below for convenience. All configured
libraries will be listed in a dropdown.

B &L o

-| ABRF_DDA_2022-04-19_LibraryiRT_configedLibranyViewer.tsv |,

U
Click on & to export a copy of this library. This library will be saved in PEAKS Studio 11 format. This means that
this will convert PEAKS Studio Xpro libraries into the PEAKS Studio 11 format.

Click on a’ to directly configure this library into PEAKS Studio to be used in Library Search.

PN Configure Spectral Library to PEAKS X

Library Mame: m

(o ) [ o
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12.2.1 Library Viewer - Meta Information

Libraries generated by PEAKS products will come with a .info file which displays various information relevant to
spectral library and its generation procedure. This file is not required and will not be necessary to configure the
library or view in library viewer, but is recommended to accompany each library file. The .info file is automatically
detected and loaded, as long as it is the only .info file in the same folder as the spectral library file, otherwise the
file name should be the same.

Library Info
Library Mame:
Library Path:
Project Name:
Result Name:
lon Mobility:
Fixed Modifications:

Variable Modifications:

Precursor Tolerance:
Fragment Tolerance:
Database:

Contaminant Database:

Fragment Annotation:
Use RT or iRT:
Acquisition Method:
Enzyme:

Entry Count:

library

Di\share\SpectralLibraries_Desktop\EThcD_2022-09-23\Analysis T\library.tsv
EThcD_2022-09-23

Analysis 1

SL

Carbamidomethylation 57.0215

Deamidation (NQ) 0.9840
Oxidation (M) 15.9949

10.00 ppm
0.02 Da
uniprot_sprot_June-2-2020.fasta

no loss, -NH3.-H20 etc
RT

DDA

Specified by each sample
3575

In the top left of the Library Viewer, the Library Info is extracted from the .info file. The following fields are

displayed:

e Library Name: The name given to the library file. By default this would be library.tsv.

e Library Path: The location of the library file.

e  Project Name: The name of the project used to generate the library.

e  Result Name: The name of the analysis which the Database Search result used to generate the library.

e |on Mobility: Shows as SL if there is no ion mobility in the library. Otherwise it may indicate that there is
timsTOF 1/k0 or FAIMS CV values in the library.

e Fixed modifications: Fixed modifications used in the identification search used to generate the spectral

library.

e Variable modifications: Variable modifications used in the identification search used to generate the

spectral library.

Precursor mass error tolerance: Precursor mass error tolerance used in the identification search used to
generate the spectral library.

Fragment mass error tolerance: Fragment ion mass error tolerance used in the identification search used
to generate the spectral library.

Database: Sequence database used for the database search used to generate the library.

Contaminant Database: Contaminant database used for the database search used to generate the library.
Fragmentation Annotation: Fragmentation annotation of the raw data.

Use RT or iRT: Libraries can be saved with original RT or normalized iRT values. This indicates which of
those options was used in generating this library.

Acquisition Method: Shows if the library came from DDA or DIA data.

Enzyme: Enzyme digest selected in the identification search used to generate the spectral library.

Entry Count: The total number of entries in the library.

Note: A spectral library might not include all of the meta information listed above.
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12.2.2 Library Viewer - Statistical Distribution

The spectral Library Viewer is equipped with several statistical analysis of the library for quality assessment and
validation. Different statistical plots can be selected from a drop-down list and the corresponding graph is
displayed.

Stats: | Precursor m/z distribution -

3g( Precursor charge distribution

- Peptide length distribution

Peptide modification overview
25

Matched ion distribution

The following statistical plots are available for validation purposes:

Precursor m/z distribution

Stats: Precursor my/'z distribution hd

# precursors

|||II||..m.u_.

0 100 200 300 400 500 G600 700 BO0 900 1.000 1,100

m/z

Precursor charge distribution

456



Stats: Precursor charge distribution -
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2750

2500

2280

2,000

1 2 3 4 H

charge values

Peptide length distribution

Stats: | Peptide length distribution -

650

600
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350
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# peptides
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200

150

100

50
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peptide length

Peptide modification overview

457



Stats: Peptide modification overview -

200

275
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# peptides
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75

Carbamidomethylation Deamidation (NQ) Oxidation (M)
modifications

Matched ion distribution

Stats: | Matched ion distribution hd

650

600

550

400

350

300

# peptides

250

200
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100

50
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Right-click on any of the charts to export the image.
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Export Chart n

Scale: |1 -

-

Save Taor Ch\Users\tyang\PeaksExports
File Name:  matched-ion-distribution.png

12.2.3 Library Viewer - Library Table

The spectral library entries are listed in the library table. Each row of the table corresponds to a ionized peptide
entry in the library.
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1- 1000 of 3575 - > m/z = - E Mo result

Peptide PTM m/z z iRT
1 YYVTIIDAPGHR 4689138 3 6205 '
2 YYVTIIDAPGHR 702.8671 2 6200
3 YYTLFGR 4802372 2 60.76
4 YYPTEDVPR 570.2720 2 3212
5  YYGGGIEGGR 5017174 2 9.85
6 YYGAQTVR 4792430 2 17.29
7 YYDLDNLK 522.2558 2 3239
B YWLCAATGPSIK @ 683.8448 2 7483
9 YWHGNVGFVFTK 4355787 3 5205
10 YVSNEELR 505.2511 2 1509
11 ¥YWPLADVK 4527605 2 3825
12 YVIYIER 478.2660 2 4825
13 YVFMRATEPK 6213210 2 5256
14 YWECSALTOK (<) 5997922 2 2220
15 YVDIAIPCNNK (=) 653.8266 2 46.82
16 YTPSGOAGAAASESLFVSNHAY 7433456 3 T4T7
17 YSVDIPLDK 525.2792 2 5297
18 YSTSGSSGLTTGK 6233015 2 1279
19 YSOVLANGLDMK 061.2410 2 4021
20 YSOLWVETIR 6043377 2 5672
21 YSQICAK 4 4352129 2 924
22 Y5LDPENPTK 582.2825 2 3399
23 Y5GSEGSTOTLTK 679.8254 2 1279
24 YRVPDVLVADPPIAR 560.9858 3 89.90
25 YRPGTVALR 516.8011 2 3584
26 YOSHDYAFSSVEK 5209037 3 4383
27  YQIDPDACFSAK (<) 707.8189 2 51.69
28 YOQEGGVESAFHK 4512141 3 3337
29  YQEALAK 4117214 2 1076
30 YQDTPGVE 4542296 2 1040
31 YQDILVFR 527.2900 2 7212
32 YOAVTATLEEK 626.8245 2 3548
33 YPLFEGQETGKK 4662418 3 4942
34 YPILGIPQAHR 4222435 3 7318
35 YPDPLIK 4232420 2 45.88
36 YNLFALMK o 508.2677 2 6519

The library table contains the following columns:

o Peptide: Peptide base sequence with no modifications

e PTM: Modifications in the peptide, color coded for different modifications. Hovering over a PTM icon
shows the detailed modification information such as the modified residue, modification site and
modification mass.

e m/z: Theoretical mass-over-charge of the peptide.

e z:The charge of the peptide.

e iRT: Normalized retention time of the peptide if library was generated using iRT. This column will display
un-normalized values if the library was general with original RT.
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e  timsTOF 1/kO: If the library is from timsTOF data. There will be 1/k0 values saved in the library which will
be used in library search.

e  FAIMS CV: If the library is from FAIMS data. The CV (compensation voltage) values are saved and will be
used in library search.

Note: Even if a library does not have timsTOF 1/k0 or FAIMS CV, it can still be used to run library search for those
respective data. If the library does have timsTOF 1/k0 or FAIMS CV, it can also be used to run library search for
standard data and those column values will be disregarded.

All columns are sortable and can be rearranged.

12.2.3.1 Library Table - Pagination

By default, 1000 entries are shown in the table at any one time. This is to ensure performance so that only 1000
entries will be displayed and refreshed at one time. Click on the dropdown or the left/right arrows to switch
between the 1000 entry segments.

1 2001 - 3000 of 3.. - 3
1- 1000 of 3575
oppq (] 1001 - 2000 of 3575
2002 LI
2003 L 30071 - 3575 of 3573

12.2.3.2 Library Table - Search function
On the top menu, there is a search function with 3 options. Search results can be navigated between using the Up
or Down arrows.

m/z = * | 5602 ] 11

Options for searching include:

e m/z =: Search for the approximate m/z. The search will consider a range of m/z equal to the search value
+/- 1 of the last significant digit. For example, searching for m/z = 560.21 will find all m/z between
[560.20, 560.22]

e RT =: Search for the approximate RT. Likewise, the search will consider a range of RT equal to the search
value +/- 1 of the last significant digit set. For example, searching for RT = 55.5 will find all m/z between
[55.4, 55.6]

e Seq contains: Search for the sequence in the table. If specifying a sequence without PTMs, the results will
include that sequence and any sequences with PTMs with the same backbone. If specifying a sequence
with bracket and some mass value (like in the above image), then only sequence that have a substring
with an exact match will be considered.

Additionally, since the peptide table shows both I/L and they can not be distinguished, then searching for |
in the sequence is equivalent to searching for L in the sequence. i.e. Searching for “LVLK” is the same as
searching for “LVIK”, “IVLK”, and “IVIK”
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12.2.3.3 Library Table - Spectrum Chart

Each library peptide will have a spectrum chart which displays the top 20 ions saved in the spectral library.
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Moving the cursor over the peptide sequence in the spectrum will show the mass transitions for a particular amino

acid residue.
Intensity (%) A ﬁfﬁ'ﬁ F.S Eﬁﬁ |TR. FPR
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50 b F 2[ ]: Az
#ly2hs
T T T ™ m/z
100 200 300 400 500 900 1000 1100 1200

LS B m ﬂ a\ignment

Zoom to a m/z region: Drag horizontally from the start m/z and to the end m/z with left mouse button.

Zoom in/out smoothly: Place the cursor at a particular m/z value (right below the x-axis), zoom in/out by scrolling

the mouse wheel.

Increase/Decrease peak intensity: Place the cursor in the spectrum and scroll the mouse wheel.

See the whole spectrum: Double click in the spectrum or click the 1:1 button.

Click on the i button to show the spectrum annotation settings.
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CID | ETD | ETheD

-H20 -NH3 2+
2 0O04dao
b
c O 0gg
x 0U04dao
y
z O O0gg
z Uo4do
c-H D
immeonium D
internal D

precursor & marker
Show Decimal Places: | 2
D mfz on fragmentation
D m/z on unannotated
sequence fragmentation
in place ien info
Intensity: O Low @ Medium O High

|’ Hide | | Reset default |

The spectra in the PEAKS results can be annotated by selecting ion types from the thorough collection of ions that

PEAKS offers. It is possible to annotate the spectrum with various ions for CID, EThcD and ETD. Each of these
fragmentation modes can be set with different settings which will be shared with other results with the same
fragmentation type.

To reset the defaults, click on the “Reset default” button.

Show Decimal Places: Select the number of decimal places that will appear in the ion table and the spectrum view.

The default is set to two decimal places.
m/z on Fragmentation: Select this to display the m/z value on top of the annotated ions.
m/z on Unannotated: Select this to display the m/z value on top of the peaks without ion matches.

Sequence Fragmentation: Select this to display the sequence fragmentation on the top-left corner of the
“Spectrum Annotation” view.

In Place lon Info: lon information, m/z value, and relative intensity are all displayed in a pop-up within the
“Spectrum Annotation” view when this option is checked and the cursor is placed on a peak.

Intensity: Set the intensity threshold for spectrum annotation to low (2%), medium (5%), or high (10%).

Click on a or &8 to toggle between absolute and percentage intensity values in the Y axis.
Click on m to reset the zoom level of the annotated spectrum chart to the default.
Click on to zoom into the X axis by a factor of 2.

Click on to zoom into the Y axis by a factor of 2.
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The "alignment" check box &4 2iomm=nt 3[jows user to display/hide how the fragment ions generated from the
peptide align with the spectrum. N-terminal ions are shown in blue and C-terminal ions are shown in red.

12.2.3.4 Library Table - Peptide Details
For each selected peptide, more details are displayed.

Peptide Details

Sequence: HTMMQARWK
Maodifications: 3 Oxidation (M) 15.9949
Mass: 1203.5641

Pre m/z: 402.1953

Charge: 3

iRT: 16.93

# of peaks: 8

e Sequence: The peptide backbone sequence without modifications

e Madifications: Lists the modifications for this peptide, the mass value and the position in peptide

e Mass: The peptide mass

e Pre m/z: The precursor m/z

e  Charge: Charge of the peptide

e iRT: This could be original RT or normalized iRT.

o # of peaks: The number of peaks in this library entry. Equal to the number of ions in the spectrum chart.

12.2.3.5 Library Table - lon Table
List of fragment ions. The ion type, m/z and relative intensity of each fragment ion are listed in the table.

# ion m/fz intensity(%)
1 zl 158.09 30.86
2 yl 175.12 100.00
3 bd[2+] 181.08 3.83
4 y3[2+] 200.62 3n

5 ¢3-H20 228,13 6.00
6 c3-H 246,13 11.65
7 cd-H 3rrar 4.80
g yd 52833 21.65
9 ¥> 643.35 15.63
10 yo 730.38 1877
11 c8-H20 805.35 18.77
12 b8 206.24 9.25
13 7 24541 53.26
14 b9 003.29 413
15 '8 96043 15.46
16 c10-H 1047.47 30.37
17 z10 111745 4.24
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12.3 Compare Result

EE
Clickon @ in the Projects menu to open the Compare Result dialog.

Projects Configurations Tools

"i ﬁ E' IE Laj phospho_Betal1

In compare result, 2 to 4 identification results can be selected to do a comparison. Important to note that only
results in the same category can be used for comparison. There are four categories (which are split based on which
workflow they are from):

e  PEAKS DB search results: DB Search, PEAKS PTM, SPIDER
e DeepNovo Peptidome results: Peptide Search

e  Glycan Search results: Glycan Search

e DIA Identification results: Spectral Library, DB Search

This means that if a DB Search result is selected for comparison, a Peptide Search or Glycan Search result cannot
be selected, but another DB Search, a PEAKS PTM, or SPIDER result can be selected.

‘ Compare |dentification Results

@ Analysis 1 Result
@ Analysis 2
@ Analysis 3 s

-
() Analysis 3

*‘ﬂ: Analysis 5
“Q Analysis 6

Q) Analysis

» . Mo content in table
*‘(, Analysis &

ﬁt Analysis 6

oK Cancel

After selecting the results, a compare result dialog is shown. It has a Proteins tab and Peptide tab with table
comparison, venn diagram, and score distribution. There is an additional Glycan tab for Glycan comparisons only.

12.3.1 Compare Result - Protein Compare Table
For results with Proteins, the set of proteins are compared between the different results. The key used for
comparison is the Protein ID, which is the protein accession.
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1-1910f 191 -

Pratein Re: Filter

accession contains

Protein ID Protein Description Cover Map St SO

Score #Spec #Pep #Uniq %Cov Score #Spec #Pep #Uniq %Cov Score
1 PO1780|HV307_HUMAN Immunoglobulin heavy variable 3-7 05=Homo sapien... 86.74 2 1 1 16.24
2 ADAOCADH41|HV461_HU... Immunoglobulin heavy varizble 4-61 05=Homa sapie...
3 ADAQAOMS15|HV349_HU.. Immuncglobulin heavy variable 3-49 05=Homao sapie... 7832 2 1 1 1343 7832 3 1 1 1345 7832
4 PODPOT|HV431_HUMAN  Immunecglobulin heavy variable 4-31 05=Homa sapie...
5 (Q60994|ADIPC_MOUSE Adiponectin OS=Mus musculus OX=10090 GN=Adip... 707 1 1 1 6.07 71.07 1 1 1 6.07 707
6  P0B603|CFAH_HUMAN Complement factor H OS=Homo sapiens 0X=9606 G...
7 PO3156|CFAI_HUMAN Complement factor | 3S=Homo sapiens OX=9606 GN... 71.86 1 1 1 223 71.86 1 1 1 223 71.86
8 P61641|RET4_PANTR Retinol-binding protein 4 05=Pan troglodytes 0X=95... . 102.08 14 1 1 1443 22373 55 4 4 3930 22373
9 PO1611|KVD12_HUMAN Immunaoglobulin kappa variable 1D-12 05=Homa sap... . 115.81 4 2 1 35.04 14127 7 3 1 5043 14127
10 PO1764{HV323_HUMAN Immunoglobulin heavy variable 3-23 05=Homa sapie... . 86.74 2 1 1 16.24 11539 13 2 1 3504 11539
11 P0O1023|A2MG_HUMAN Alpha-2-macroglobulin 05=Home sapiens 0X=9606 ... . 39532 223 21 21 2110 527.26 483 48 14 4315 527.26
12 POT703|LV140_HUMAN Immunoglobulin lambda variable 1-40 O5=Homo sap...
13 PO1824|HV433 HUMAN Immunoglobulin heavy variable 4-38 05=Homa sapie...
14 0B64K36|SUBT_ARTBE Subtilisin-like protease 7 OS=Arthroderma benhamia... . 4425 1 1 1 1.50
15 PO187T1IGHM_HUMAN Immuneglobulin heavy constant mu OS=Homo sapie...
16 QSR5FEHPT_PONAB Hapteglobin O5=Pongo abelii OX=9801 GN=HP PE=... . 70497 14 2 1 12.68
17 QB86YZ3|HORN_HUMAN Hornerin O3=Hemo sapiens 0X=9606 GN=HRNR PE... . 55.20 1 1 1 0.60 55.20 2 1 1 .60 55.20
18  POO738HPT_HUMAN Haptoglobin O5=Homo sapiens 0X=9606 GN=HP PE.. . 164,68 5 3 1 1010 303.93 298 29 18 54.93 50393
19 Q8HXWI|TTHY_MACFA Transthyretin O5=Macaca fascicularis OX=9541 GN=T... . 20315 12 3 3 2652 221.67 20 4 4 2857 22147
20 PODPOBHVDS2_HUMAN  Immunoglobulin heavy variable 4-38-2 05=Homo sa...
21 ADADT75B656|KVD30_HU.. Immunoglobulin kappa variable 2D-30 O5=Homo =3 . 1791 3 2 2 21.67 13537 6 3 3 3333 13537
22 BYADB4|IGLLS_HUMAN Immunoglobulin lambda-like polypeptide 5 O5=Hom... . 104.24 2 2 2 14.02  264.16 77 9 3 2850 26416
23 (QS5SR5A4|CFAI_PONAB Complement factor | 05=Pongo abelii 0X=9601 GN. . 71.86 1 1 1 223 71.86 1 1 1 223 71.86
24 PO2763|ATAGT_HUMAN Alpha-1-acid glycoprotein 1 O5=Homo sapiens OX=! . 53.29 1 1 1 746 53.29 1 1 1 746 53.29
25 Q6DIBS|MEG10_MOUSE Multiple epidermal growth factor-like domains protei . 49.82 1 1 1 235 49.82 1 1 1 233 49.82
26 P0O1782|HV309_HUMAN Immuneglobulin heavy variable 3-8 0S=Homo sapiel . 7832 2 1 1 1356 152.09 5 2 1 29.66 15209
27 P02753|RET4_HUMAN Retinel-binding protein 4 05=Homa sapiens 0X=980... . 102.08 14 1 1 1442 22373 55 4 4 3930 22373
28 Q61703|ITIH2_MOUSE Inter-alpha-trypsin inhibitor heavy chain H2 O3=Mus ... . 47.21 2 1 1 1.16 47.21 2 1 1 116 47.21
29 POT724|ALBU_MOUSE Albumin 05=Mus musculus OX=10090 GN=Alb PE= . 41.27 1 1 1 0.99
30 PODOXT|IGK_HUMAN Immuneglobulin kappa light chain 05=Homo sapien . 28330 a4 8 7 2091 43611 287 39 4 71.03 43811
31 P01825|HV453_ HUMAN Immunoglobulin heavy variable 4-58 05=Homa sapi
32 PO2671|FIBA_HUMAN Fibrinogen alpha chain O5=Homo sapiens OX=9606 ... . 119.49 2 1 1 4.27 138.15 3 2 2 577 13815
33 POB276|CHLE_HUMAN Cholinesterase OS=Homo sapiens OX=9606 GN=BCl . 93.27 2 1 1 332 116.36 3 2 2 332 116.36
34 Q9GLNSJANGT_PANTR Angiotensinogen O5=Pan troglodytes 0X=9598 G| . 60.96 1 1 1 3.09 60.96 1 1 1 309 60.96
35  POCFT4IGLCE_HUMAN Immunoglobulin lambda constant 6 05=Homo sapie... . 104.24 2 2 2 2830 213.56 7 7 3 3113 21356
36 P01860IGHG3_HUMAN Immunoglobulin heavy constant gamma 3 OS=Homo... 281.40 36 14 8 4430 281.40

The following columns are in the Protein compare table:

e Protein Description: The description of the protein.

e  Cover Map: Indicates which results contain this Protein ID. The cover map order is the same as the other
of the results in the table.

e Score: PEAKS protein -10IgP score.

e  #Spec: The number of PSMs matched to supporting peptides for the protein.

e  #Pep: The number of supporting peptides for the protein.
e  #Uniq: The number of unique supporting peptides for the protein.

e  %Cov: The sequence coverage of the protein by supporting peptides.

12.3.1.1 Protein Compare Table - Pagination
By default, 1000 entries are shown in the table at any one time. This is to ensure performance so that only 1000
entries will be displayed and refreshed at one time. Click on the dropdown or the left/right arrows to switch
between the 1000 entry segments.

1-1910f 191

Analysis 6 PTM
#5pec | #Pep | #Uniq
H 1 1
1 1 1
1 1 1
55 4 4
7 3 1
13 2 1
483 48 14
2 1 1
8 12
20 4 4
6 3 3
77 9 3
1 1 1
1 1 1
1 1 1
5 2 1
55 4 4
2 1 1
| 4
3 2 2
3 2 2
1 1 1
il 7 3
36 14 8
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1343

6.07

2.23
2030
5042
35.04
4395

0.60

28.57

3332
28,50
2.23
746
235
29.66
39.30
116

702

5.77
332
3.09
313
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12.3.1.2 Protein Compare Table - Protein Result Filter

Protein Result Filter

Click on the button to open the Protein Result Filter.
PN Protein Result Filter *
Score threshold:

Analysis 5 DBz 150

Analysis 5 PTMz 150

Analysis 6 PTM2 150

Analysis 6 Spiderz 150
Show protein:

@ All O Common

O Unigue in Analysis 5 DB

O Unigue in Analysis 5 PTM

O Unigue in Analysis & PTM

O Unigue in Analysis 6 Spider

(ox ) oo )

Score threshold: Sets a protein score threshold for each of the up to four results in the comparison.

Show protein: Only displays proteins that meet the criteria of the cover map below:

e All: All proteins are listed.
e Common: Only proteins found in every result are listed.
e Unique in X: Only proteins found in the selected result but not other results are listed.

Click on the button to remove all filters.
Click on to apply the Protein View Filter to the Protein table.

Click on to discard changes and close the dialog.

12.3.1.3 Protein Compare Table - Search Function
An easy-to-use search function is available for the protein table. The protein accession or description substring can
be searched for, and all search results can be navigated through with the Up and Down arrows.

accession contains * | ponab E + 1/10

accession contains Analysis 6 PTM

| %Cov Score #Spec #Pep #Unig

description contains

Protein accession/name contains: Restrict the protein table to only display protein IDs which contain the entered
text in its accession/name.
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Protein description contains: Only proteins with descriptions that contain the entered text will be included in the
protein table if text is entered in this field.

12.3.1.4 Protein Compare Table - Exporting
Click on tﬁj to open the Export pop-up and export the contents of the Protein table.

Expaort Protein Table n

W N 2 s ers\ tyang \PeaksExports\CollectiveStudy_N+0_2(] | Browse

| Export | | Cancel |

The export content is the same as what is displayed in the table, which consider the result filters.

12.3.1.5. Protein Compare Table - Venn Diagram

A Protein Number Venn Diagram is generated which shows the overlap of Proteins between the selected results.
The type of venn diagram depends on the number of results nodes selected. As an example, the venn diagram
below is comparing 4 result nodes. Different venn diagrams are also available for two sample and three sample
comparisons.

The venn diagram considers the result filter and will update accordingly. Right-click on the venn diagram to get the
option to export the image.

Protein Number Venn Diagram

Analysis 5 PTM

32 0
o O 0 0 27
0 0
o 125 ;
6 0
0

12.3.1.6. Protein Compare Table - Score Distribution
The Protein Score Distribution plot shows the number of proteins at a certain score. The higher the rank, the
higher the protein score. This gives a quick overview of how many proteins are at certain score thresholds.

The score distribution chart considers the result filter and will update accordingly. Right-click on the score
distribution chart to get the option to export the image.

468



Score

Protein Score Distribution

600

500

400

300

Analysis 5 DB

T0

=]
Rank

100 110

120

130

140

150 160

O Analysis 5PTM O Analysis 6 PTM O Analysis 6 Spider

12.3.2 Compare Result - Peptide Compare Table
The set of peptides are compared between the different results. The key used for comparison is the Peptide
sequence.

Wom W o R W

2

1-1000 of 28981 - ’

Peptide

GAGAYIC(+57.02)GEETALIESIEGK
SLTVLSILR

LDYFLLSH

STHSELLEDYYQSGR

QLAEQEELER

ELLALDSVDPEGR

IAATGVWLDLDK
QHGPNVC(-57.021AVOK
LRPGDC(= 57 D2)EVC(- ST.02)ISYLGR
VC[+57.02)EPC(+57.02)VEQLNR
MFASFPTTK
DVLNLVYLC(+57.02)EALN(+0.98)LPEVAR
PIPILAAGFC(+57.02)5DK
ENLEEEAIIMK

TIQEMQQK
LIQ{(+0.98)DVWGIEGPIDAAFTR
EYTLDVYR

QBVC(-57.02)IGLSEIMK
GFGGIGGILR

ENAGYDPTLAIPMIOK
LISQIVSSITASLR
LLEDFGDGGAFPEIHVAQYPLDMGR
ALEQ(+0.98)ANTELEVK
AIGVLTSGGDAQ(+ D.98)GMNAAVR
LGIDDLYHFDFMDPPAPETLMR
VPQAIHQLYLDSNK
INGADDIELLPEAQHK
TOQPDGTSVPGEPASPISOR
HTLSYVDIK
EVVAGSHELGQDYEHVTMLQER
LNC(+57.02)QVIGASYDSHFC(+57.02)H
VEAVVITDGR
LASGC(+57.02)DGSEIPDEVK
GDSEPTPGC(-57.02)SGLGPGGVR
ASMQOQOQLASAR
AHLMEIQVN(+0.98)GGTVAEK
ACT+STONGENYVFVFFNGIR

Peatide Result Filte

PTM

Cover Map

-10igP

4765
3623
2930
3617
47.38
3202

4210
4762

48.06
48.06

47.86

4769
4806
48.10

Analysis 1 Spectral Library

m/z

5333231
504.2634
8929079
6228098
7073640
607.8531

598.9565
7343215

694.8658
6528316

529.7612
667.8441
4737770
848.9505
7444432

6046459
9624756

615.2787

8502893
723.8608
849.4332

z

RT

2044
2014
2039
1585
2849
26.86

2388
17.87

3051
2530

22.04
29.28
2741
321
3611

ErAYS
20.26

2258

1829
13.00
2219

1/k0

0.8673 - 0.9273
0.8472 - 0.9072
1.0968 - 1.1568
09031 - 0.9842
09915 - 1.0513
0.8997 - 0.9597

07947 - 0.8347
0.9691 - 1.0291

09736 - 1.0336
0.9445 - 1.0045

0.8997 - 0.9597
0.9445 - 1.0045
0.8058 - 0.8658
1.0788 - 1.1388
1.0139 - 1.0739

0.8729 - 0.9329
1.1091 - 1.1691

0.9165 - 0.9765

1.0295 - 1.0895
0.9691 - 1.0291
1.0687 - 1.1388

The following columns are in the Protein compare table:

Multi-Hit

Ne
Mo
No
No
Ne
No

No
No

No
No

No
No
No
No
No

No

No

No
Ne
Ne

10igP
45.91
4765
3623
2930
2617
4758
32.03
4578
4810
4753

seq contains

m/z
10344988
533.3231
504.2634
892.9079
622.8098
707.3640
607.8531
619.3104
598.9563
7343215
515.2581
1101.5774
694.8658
659.8316
503.2574
668.0142
529.7612
667.8441
4737770
848.9505
744.4432
916.4426
673.3552
£894.9490
843.7430
542.6276
604.6469
962.4756
533.2049
843.0710
615.2787
538.8085
788.8658
850.3893
723.8608
849.4332
ARA.RTS?

e  Peptide: The peptide sequence. Used as the key for comparison.

e  PTM: The madifications in the peptide. Mouse-over the PTM to see more details in a tooltip.

Analysis 1 DIA DB

z
2
2
2
2
2
2
2
2
3
2
2
2
2
2
2
3
2
2
2
2
2
3
2
2
3
3
3
2
2
3
3
2
2
2
2
2
?

RT
3499
3044
3014
2039
1585
2849
26.86
277
23.86
17.87
22.62
39.46
3051
2530
210
3647
22.04
29.28
2741
321
36.11
3521
19.84
24.00
3849
2124
277
2026
1739
2348
22.58
25.06
1945
1829
13.06
2219
2379

1/k0
11128 - 1.3202
0.8673 - 0.9273
0.8472 - 0.0072
10968 - 1.1568
09021 - 0.9842
09915 - 1.0513
0.8997 - 0.9597
0.8182 - 1.0256
07247 - 0.2547
0.9691 - 1.0291
0.7523 - 0.9597
1.1801 - 1.3875
09736 - 1.0336
09445 - 1.0043
07254 - 0.9328
0.8764 - 1.0838
0.8997 - 0.9597
09445 - 1.0045
0.8058 - 0.8658
10788 - 1.1388
1.0129 - 1.0729
09278 - 1.1352
09122 - 1.1196
10163 - 1.2237
0.8663 - 1.0737
0.7232 - 0.9306
0.8729 - 0.9329
11091 - 1.1681
0.8059 - 1.0133
0.9021 - 1.1095
0.9165 - 0.9765
0.8037 - 1.0111
09357 - 1.1431
10285 - 1.0895
0.9691 - 1.0291
1.0687 - 1.1388
10085 - 1.2159

Multi-Hit
Yes
Mo
No
No
No
No
Mo
Yes
No
No
Mo
Yes
No
No
No
Yes
Mo
No
No
No
Mo
Mo
No
No
No
Mo
Yes
No
No
No
Mo
No
No
No
No
Mo
Ne
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e Cover Map: Indicates which results contain this peptide. The cover map order is the same as the other of

the results in the table.
e -10IgP: Top PSM -10IgP score.
e m/z: The m/z of this peptide in this result.
e z: The charge of this peptide in this result.
e RT: The retention of this peptide in this result.
e 1/kO: For timsTOF data only. Shows the 1/k0 value of the result.
e  CV: For FAIMS data only. Shows the CV (compensation voltage) of the result.
e  Multi-Hit: Indicates if there are multiple PSM hits.

12.3.2.1 Peptide Compare Table - Pagination

By default, 1000 entries are shown in the table at any one time. This is to ensure performance so that only 1000

entries will be displayed and refreshed at one time. Click on the dropdown or the left/right arrows to switch
between the 1000 entry segments.

1 7001 - 3000 of 28581 - g

12.3.2.2 Peptide Compare Table - Peptide Result Filter
|' Peptide Result Filter |

Click on the * ’ button to open the Peptide Result Filter.

PN Peptide Result Filter ®

Peptide contains

Score Threshold: Analysis 1 Spectral Library> 2201
Analysis 1 DIA DB 1747
Show peptides: @ All

O Common

O Unique in Analysis 1 Spectral Library
() Unique in Analysis 1 DIA DB

| Reset |

| oK || Cancel |

Peptide contains: Only keeps the peptides that contain the sequence. Multiple sequences can be listed here if
separated by semicolon. E.g. search for “LSS;GV”.

Score Threshold: Sets a peptide -10IgP threshold for each of the up to four results in the comparison.
Show peptides: Only displays proteins that meet the criteria of the cover map below:

e All: All peptides are listed.
e Common: Only peptides found in every result are listed.
e Unique in X: Only proteins found in the selected result but not other results are listed.
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Click on the ."“%J button to remove all filters.

Click on " to apply the Protein View Filter to the Protein table.

Click on =" | to discard changes and close the dialog.

12.3.2.3 Peptide Compare Table - Search Function
An easy-to-use search function is available for the peptide compare table. Use this to search for certain sequences
of interest.

seq contains - LA E + 1119

12.3.2.4 Peptide Compare Table - Exporting

Click on (&) to open the Export pop-up and export the contents of the Peptide table.

Export Peptide Table n

Save into: ChUsers\bsitest\ PeaksExportsi\dia PASEF_30minMouse Erowse
Export Cancel

The export content is the same as what is displayed in the table, which consider the result filters.

12.3.2.5. Peptide Compare Table - Venn Diagram

A Peptide Number Venn Diagram is generated which shows the overlap of Peptides between the selected results.
The type of venn diagram depends on the number of results nodes selected. As an example, the venn diagram
below is comparing 2 result nodes. Different venn diagrams are also available for four sample and three sample
comparisons.

The venn diagram considers the result filter and will update accordingly. Right-click on the venn diagram to get the
option to export the image.
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Peptide Number Venn Diagram

Analysis 1 DIA DB

0 1358 720

12.3.2.6. Peptide Compare Table - Score Distribution
The Peptide Score Distribution plot shows the number of peptides at a certain score. The higher the rank, the
higher the peptide score. This gives a quick overview of how many proteins are at certain score thresholds.

The score distribution chart considers the result filter and will update accordingly. Right-click on the score
distribution chart to get the option to export the image.

Peptide Score Distribution

Score
.
G

Rank

Analysis 1 Spectral Library O Analysis 1 DIA DB

12.3.3 Compare Result - Glycan Compare Table
The set of glucan peptides are compared between the different results. The key used for comparison is the Peptide
sequence.
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Analysis 1

et e A= -10lgP  Glycan Score = Peptide Score = S-score m/z z RT

1 QLAHQS(-1037.35)NS(= 115040 TNIFFSPYSIATAFAM {HexNAG2(Hex)2(NeuGa) 1 Olink 18.17 1531 23.02 000 11932616 4 8431
2 LSLHRPALEDLLLGSEAN(+187265]LTCI-5T.02)TLTGLR (HexNAG3(Hex)6(NeuAd) Nink 2086 2230 19.42 100 10327084 4 2437
3 HYTNPSQDVTVPC(+57.02)PVPS(+ 1955.72)TPPT(+ 1752, 64)PSPSTPPT (HexNAQSHend(Fuc)2 OLink 2393 1630 2155 000 13541702 5 3262
4 HYTNPSQDVTVPC(+57.02)PVESTPPT(+ 1005.36)PS(+2740.99) (HexNAC)2(Hex) 1{Fuc)1{Meudc)T  Olink

5  HRPALEDLLLGSEAN(+1501.55)LTC(+57.02)TLTGLR (HexMAC)5(Hex)3 NLink 3215 2331 4099 0.00 965.7057 4 5233
6  AKIMNGEADAMS(+1987.71)LDGGFVYIAGK (HexMNAC)5(Hex)6 OlLink 1947 17.88 21.06 1.00 1087.2271 4 3346
7 VVLHEN(+2366.82)YSQVDIGLIKLK {HexNACK (Hex)b(NeuAq)2 NLink 25.08 2087 20.29 100 11015083 4 3878
8 HYTNPSODVTVRC(+57.02)PVESTRETES(+ 1022.38)P5(~ 191368 TPETR (HexNAC2(Hex)2(Fud)2 Olink 2534 1575 3494 000 10308467 4 4776
9 AN(+2188.78)LSSQALOM(=15.99)SLDYGFYTPLTSMSIR (HexNACK {Hex}4{Fud) 1{NeuAc)2  NLink 5379 26.11 8147 100 11762284 4 3770
10 GC+57.02)VLLSYLN(+098)ET(+2262.81)VTVSASLESVR (HexNAS(Hex)5(Fus) 1{NeuAS)  Olink

11 MVSHHN(- 1297 68)LTTGATLINEQWLLTTAK (HexNACK (Hex4(Fus) 1{NeuAS)T  MLink 29.28 1938 2918 100 11084564 4 3791
12 LAGKPTHVN(+2555.92)VSVVMAEVDGTC(+57.02) (HexNAT(HexT Nink

13 EEQYN(+1809.66)STYR (HexMAC)5(Hex)4(Fuc)1 NLink 17.80 16.95 18.66 0.00 10003973 3 1540
14 N(+2674.93)FSMIIDGMTYPGIIK (HexMAc)4(Hex)7(Fuc)1(NeuAc)2  Nlink 17.02 1599 18.05 1.00 11194716 4 66.11
15 C(+57.02)GLVPVLAENYN(+2163.74)K (HexMNAc)3(Hex)6(NeuAc)2 NLink 41.68 3448 48.89 1.00 989.9480 4 3462
16 PWQAKMYSHHNLT(+1913.66]TGAT(= 111038 LINEQWLLTTAK {HexNACK (Hex)5(NeuAd)1 Olink 201 18.11 2210 000 12635662 5 4156
17 APNIVVLDYLN(+2903.04)ETQQLTPEIK (HexNAQB(Hex)5(Fud2{NeuAd)2  NLink 2034 1651 2417 100 13463544 4 8442
18 EEQYN(+1768.64)STYR (HexNACK {Hex5(Fuc)1 Nink 19.60 1861 20359 000 9867230 3 1514
19 T(+115040)T(~1150.40)EDC(=57.02)IAKIM(+ 15 99)NGEADAMSLDGGRYYIAGK  (HexNAC2(Hex)1(NeuAc)2 Olink 1953 1851 2056 000 13493110 4 5385
20 GLEWVSGISWN(+0.9815GS(+2157.72)|GYADS(+ 1136.42)VK (HexNACE(Hex4(NeuAc) Olink

21 LSLHRPALEDLLLGSEAN (+2075.73)LTCI- 57.02)TLTGLR (HexNACK{HexX6(NeuAd) 1 Nink 36,04 20,66 4141 100 9721956 4 3746
22 (QSN(+2383.84)STNIFFSPVSIATAFAMLSLGTK (HexMNAc)4(Hex)7(Fuc)1(NeuAc)1  Nlink 15.94 16.22 15.66 1.00 1279.8158 4 7082
23 IEETTMTT(+656.22)QT(+656.22)PAPIQAPSAILPLPGQSVER (HexMNAC) 1(Hex) 1(NeuAd)1 OlLink 22.84 16.24 29.44 0.00 1031.5006 4 539.38
24 QDOC(+5T.02)IYN(+3204.13)TTYLNVQR (HeNAJT(Hex) 11 Nink

25 SLPGESEEMMEEVDQVTLYSYKVOS(+1540.53)TITS(+2278.81)R (HexNAC2(Hex)T Olink

26 HYTNPSQDVTVPC[+57.02PVPS(~ 2449.90)T(+ 1631 62)PPTRSP (HexNAQB(Hex}4{Fud2{NeuAd)  Olink 21.10 18.99 2320 000 13321603 5 2611
27 PGS(-1095.40)GKDYAGVFS(+272.3 1) DAGLTFTISSGOOTACR {HexNAC3{Hex)3 Olink 2131 1570 2603 000 12477798 4 6250
28 T(+1969.70)HDEILEGLNFNLT(+ 1944 63)EIPEAQIHEGFQELLR (HexNA3(Hex3(Fud2(NeuAc)2  Olink 2064 1899 2228 000 12375137 6 6958
29 MVSHHN(+2862.02)LTTGATLINEQWLLTTAK (HexNACIS{Hex)6(Fuci2(NeuAc2  NLink 19.98 2241 17.54 100 12697710 4 6102
30 C(+57.02)T(~203.08)ANT(» 963 32)NDC(+57.02JHWC(+57.02INDHC(= 5T 02IVPR  (HexNAG! OLink 4527 2957 5093 000 7708633 4 1831
31 HYTNPSQDVTVPC(+57.02)PVPSTPPT(+146.06)PS(+1630.60)PSTPPTP (Fuct OlLink 24.66 2157 2175 0.00 7493499 4 2981
32 C(+57.02)GLVPVLAENYN(+3260.16)K (HexMNAC)6(Hex)9(Fuc)2(NeuAc)l  Mlink 3531 17.57 53.05 1.00 11904977 4 3047
33 QQOHLFGSN(+375331) (HexNAJT(Hexo(NeuAd)3 NLink

34 L5(+2141.79)L HRPALEDLLLGS (= 1793.67)EAN (= 0.88)LTC[-57.02) TLTGLR {HexNACB(Hex)3(Fud 1iNeuAd)!  Olink

35 HYTNPSQDVTVPC(+57.02PVBS(- 2448.88)T(+ 1971 72)ERTR [HexNAQB(Hex}4(NeuAc)2 Olink

36 HVTNPSQDYTVPC{+57.02)PVPS(~ 1897.68)TPPTPS(+ 1520.51)PSTPRTP (HexNACK {Hex4(Fuc) 1{NeuAS)] Olink

The following columns are in the Protein compare table:

e Peptide: The peptide sequence. Used as the key for comparison.

e  Glycan: Lists the Glycan moiety for this peptide. For Olink

e  Glycan Type: Indicates if it is an N-linked or O-linked glycopeptide.

e  PTM: The modifications in the peptide. Mouse-over the PTM to see more details in a tooltip.

e  Cover Map: Indicates which results contain this peptide. The cover map order is the same as the other of
the results in the table.

e -10IgP: Top PSM -10IgP score.

e  Glycan Score: The glycan score of each result.

e  Peptide Score: The peptide score of each result.

e  S-score: The S-score of each result.

e m/z: The m/z of this peptide in this result.

e z:The charge of this peptide in this result.

e RT: The retention of this peptide in this result.

e 1/kO: For timsTOF data only. Shows the 1/k0 value of the result.

e  CV: For FAIMS data only. Shows the CV (compensation voltage) of the result.

e Multi-Hit: Indicates if there are multiple PSM hits.

12.3.3.1 Glycan Compare Table - Pagination

By default, 1000 entries are shown in the table at any one time. This is to ensure performance so that only 1000
entries will be displayed and refreshed at one time. Click on the dropdown or the left/right arrows to switch
between the 1000 entry segments.
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1 7001 - 3000 of 28981 - g

12.3.3.2 Glycan Compare Table - Peptide Result Filter

Glycan Result Filter

Click on the |\ J button to open the Peptide Result Filter.

"N Glycan Result Filter X
Peptide contains HYTNPSO
Score Threshold:
NLink Glycan MNLink Peptide OLlink Glycan OLink Peptide
7
Analysis2 2 0.85 12,51 1273 1103
Analysis 35 2 1500 1500 1500 1188
Show glycan: @ All
O Common

O Unique in Analysis 2
O Unigue in Analysis 35

Peptide contains: Only keeps the peptides that contain the sequence. Multiple sequences can be listed here if
separated by semicolon. E.g. search for “LSS;GV”.

Score Threshold: Sets a peptide -10IgP threshold for each of the up to four results in the comparison. There is a
separate filter for Glycan score and Peptide score. There is also a sperate filter for N-linked glycopeptides and O-
linked glycopeptides.

Show glycan: Only displays proteins that meet the criteria of the cover map below:

e All: All peptides are listed.
e  Common: Only peptides found in every result are listed.
e Unique in X: Only proteins found in the selected result, but not other results are listed.

Click on the "*| button to remove all filters.
Clickon [ J+to apply the Protein View Filter to the Protein table.

Click on L= J to discard changes and close the dialog.
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12.3.3.3 Glycan Compare Table - Search Function
An easy-to-use search function is available for the glycan compare table. Use this to search for certain sequences
of interest.

seq contains * | LA E + 1719

12.3.3.4 Glycan Compare Table - Exporting

Click on ‘£| to open the Export pop-up and export the contents of the Peptide table.

Export Glycan Table n

Ch\Usershtyang\PeaksExports\CollectiveStudy N+O_2( Browse
Export Cancel

The export content is the same as what is displayed in the table, which consider the result filters.

Save into:

12.3.3.5. Glycan Compare Table - Venn Diagram

A Peptide Number Venn Diagram is generated which shows the overlap of Glycopeptides between the selected
results. The type of venn diagram depends on the number of results nodes selected. As an example, the venn
diagram below is comparing 2 result nodes. Different venn diagrams are also available for four sample and three
sample comparisons.

The venn diagram considers the result filter and will update accordingly. Right-click on the venn diagram to get the
option to export the image.

Glycan Number Venn Diagram

Analysis 3 s

12 43 0

12.3.3.6. Glycan Compare Table - Glycan Score Distribution
The Glycan Score Distribution plot shows the number of glycan peptides at a certain glycan score. The higher the
rank, the higher the glycan score. This gives a quick overview of how many proteins are at certain score thresholds.

The score distribution chart considers the result filter and will update accordingly. Right-click on the score
distribution chart to get the option to export the image.
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Glycan Score Distribution

Score

a & 10 15 ] 5 0 5 ag a5 50 55 60
Rank

Analysis 2 O Analysis 3 s

12.3.3.7. Glycan Compare Table - Peptide Score Distribution

The Peptide Score Distribution plot shows the number of glycan peptides at a certain peptide score. The higher the
rank, the higher the peptide score. This gives a quick overview of how many proteins are at certain score
thresholds.

The score distribution chart considers the result filter and will update accordingly. Right-click on the score
distribution chart to get the option to export the image.

Peptide Score Distribution

Score

©

Rank

Analysis2 O Analysis 3 s

12.4 Performance Configuration

Ca

In the Configurations tab, click on the =% icon to open the Performance Configuration dialog.

‘ Projects Configurations Tools

@ o4 B < Wk I T E B @8 = &

The Computer Resources shows the detected memory and number of processors of the computer.
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‘ Performance Configuration

Computer Resources

Total Physical Memory: 32369 (in MB)

Number of Processors: 16

Allocated Resources for PEAKS Studio

Total Threads: 10

Total Allocated Memary: 28 | (in GB)

Detach Service VM

GPU Resource

MNa MVIDIA CUDA compatible GPU is found

By default, performance configuration tries to set a reasonable total thread and allocated memory count to make
use of the computer resources while leaving some for other programs.

You can manually change these default values and click ‘Apply’, but only do so if you understand the system
requirements for other programs.

The Detach Service JVM is recommended to be checked. 2 threads and 8 GB memory will be reserved for
processing user interface updates. If this is unchecked, the user interface processing and project/analysis
processing tasks will be shared and PEAKS Studio may freeze more often if no resources are available for refreshing
the user interface.

GPU resource checkbox will only be enabled if the computer has an NVIDIA CUDA compatible GPU. The GPU
should have an updated driver and at least 8 GB memory to be considered usable. The GPU is only used for DIA
Database step, and can be disregarded if not running DIA Database Search.

Click on ‘Cancel’ to discard any changes.

12.5 Worker Monitor

Click on & in the Tools tab to open the Worker Monitor.

‘ Projects Configurations

B = i

The Worker Monitor shows which tasks are currently running in PEAKS Studio. In addition, it indicates how many
threads and how much memory is being used for each task. This is useful in checking the utilization of PEAKS
Studio, and also for debugging purposes.
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Y Worker Monitor x

Loader0/1  Thread: &8 GPU:0/0 Memony:20/20 GE  Task:2  Mode:detached  Llast Updated: 2022-12-12 13:33:28

Task ID Task step type CPU usage Total memory Free memory Used memory Threads GPU
0046fff-5c42-4723-b408-f4d 1 (O4ad 3af dencvoService 183% 5.0GB 28GBE 21GB 4
5cd60b66-7 eed-478e-9e8a-17c08e67e407 denovoService 18.5% 2.6GB 1.9GB 704.9 MB 4

Click on the ‘Refresh’ button to update the worker monitor. Check ‘Auto Refresh’ to continuously update the
worker monitor information every 2 seconds.
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