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Preface

This guide describes how to use the Thermo Proteome Discoverer™ application for peptide
and protein mass spectrometry analyses.

Contents

< To suggest changes to the documentation or to the Help
* Accessing Documentation
e System Requirements
* Special Notices

e Contacting Us

Complete a brief survey about this document by clicking the button below.
Thank you in advance for your help.

SURVEYl
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Preface
Accessing Documentation

Accessing Documentation

The Proteome Discoverer application includes complete documentation. For system
requirements, refer to the release notes on the software DVD.

% To view the product manual
From the Microsoft™ Windows™ taskbar, do the following:

* For a Thermo Scientific™ application, choose Start > All Programs > .... Or, from
the application, choose Help > Manuals and so on.

* For a Thermo Scientific mass spectrometer, choose Start > All Programs > ....

* For an LC instrument controlled by a Thermo Scientific application, choose Start >
All Programs > Thermo Instruments > Manuals and so on.

* To view user documentation on the Thermo Fisher Scientific website
1. Go to www.thermoscientific.com.
Point to Services & Support and click Manuals on the left.

In the Refine Your Search box, search by the product name.

LN

From the results list, click the title to open the document in your web browser, save it, or
print it.

To return to the document list, click the browser Back button.

% To view the Proteome Discoverer Help

* From the application window, choose Help > Proteome Discoverer Help, or press
the F1 key.

* In applications that have a Communicator bar, click a field or parameter to display
definitions, required actions, ranges, defaults, and warnings.
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Preface
System Requirements

System Requirements

The Proteome Discoverer application requires a license. In addition, ensure that the system
meets the minimum requirements listed in Table 1.

Table 1. System requirements

System Minimum requirements

Computer * 2 GHz processor
* (Recommended) Two Intel™ Xeon™ 6-core processors, 2.4 GHz
* 2 GBRAM

* Video card and monitor capable of 1280 x 1024 resolution (XGA)
* Screen resolution of 96 dpi

¢ 1 TB available on drive C

e NTFS format

Software ¢ Adobe™ Reader™ 10

¢ Microsoft Windows 7 Professional with Service Pack 1

—  64-bit operating system for the Proteome Discoverer
application

—  32- or 64-bit operating system for the Proteome Discoverer
Daemon utility

¢ Microsoft NET Framework 4.5.1

Mascot™ Server e Mascot Server 2.1

—  Mascot servers running version 2.2 are usable, but retrieving
the result files (protein sequences) from the servers can be a
lengthy process because you can only retrieve the protein
sequences one at a time.

—  Mascot servers running version 2.1 should have all available
updates, patches, or both from Matrix Science already installed.
Ensure that you have installed a patch that enables MIME
format for the result files; otherwise, the Proteome Discoverer
application cannot receive the search results from the Mascot
server.

* Mascot Server 2.2: Proteome Discoverer 2.2 does not support
error-tolerant searches.

* Mascot Server 2.3: Proteome Discoverer 2.2 does not support
error-tolerant searches and searches against multiple-sequence
databases.

* Mascot Server 2.4: Proteome Discoverer 2.2 does not support
error-tolerant searches.
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Note Ensure that port 28199 is not blocked by firewalls.

Note Before installing the Proteome Discoverer application, ensure that the Windows
operating system has the latest Microsoft .NET Framework and Windows updates
installed.

Special Notices

Make sure you follow the special notices presented in this guide. Special notices appear in
boxes; those concerning safety or possible system damage also have corresponding caution

symbols.

IMPORTANT Highlights information necessary to prevent damage to software, loss of
data, or invalid test results; or might contain information that is critical for optimal
performance of the system.

Note Highlights information of general interest.

Tip Highlights helpful information that can make a task easier.
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Contact Email Telephone QR Code

U.S. Technical Support  us.cechsupport.analyze@thermofisher.com (U.S.) 1 (800) 532-4752

Preface
Contacting Us

U.S. Customer Service  us.customer-support.analyze@thermofisher.com  (U.S.) 1 (800) 532-4752 E

and Sales

i
[=].
Global support < To find global contact information or customize your request El ]
1. Go to thermofisher.com. -;
2. Click Contact Us, select the country, and then select the type of support E
you need.
3. At the prompt, type the product name.
4. Use the phone number or complete the online form.

To find product support, knowledge bases, and resources

Go to thermofisher.com/us/en/home/technical-resources.

To find product information

Go to thermofisher.com/us/en/home/brands/thermo-scientific.

Note To provide feedback for this document, go to surveymonkey.com/s/PQMGP62 or send an email message to
Technical Publications (techpubs-lems@thermofisher.com).

% You can use your smartphone to scan a QR Code, which opens your email application or browser.

Thermo Scientific
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Introduction

This chapter introduces you to the Proteome Discoverer application and describes its features
and functionality.

Contents
* Features
* Workflow
* Inputs and Outputs

e New Features in This Release

Features

The Proteome Discoverer application is a client-server application that uses workflows to
process and report mass spectrometry data. It compares the raw data taken from mass
spectrometry or spectral libraries to the information from a selected FASTA database and
identifies proteins from the mass spectra of digested fragments. You can use this application to
analyze spectral data from all Thermo Scientific and other mass spectrometers. Specifically,
the application does the following:

* Works with peak-finding search engines such as Sequest™ HT and Mascot to process all
data types collected from low- and high-mass-accuracy mass spectrometry (MS)
instruments. The peak-finding algorithm searches the raw mass spectrometry data and
generates a peak list and relative abundances. The peaks represent the fragments of
peptides for a given mass and charge.

* Produces complementary data from a variety of dissociation methods and data-dependent
stages of tandem mass spectrometry.

* Combines, filters, and annotates results from several database search engines and from

multiple analysis iterations. The search engines correlate the uninterrupted tandem mass
spectra of peptides with databases, such as FASTA. (See “Using FASTA Databases” on
page 151.)
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Proteome Discoverer Application

The Proteome Discoverer application consists of the main client, called Proteome Discoverer;
the Magellan server; the Proteome Discoverer Daemon utility; and the different client
applications that you can connect to the Proteome Discoverer application.

Proteome Discoverer Client

In general, you interact with the main window of the Proteome Discoverer client. You use it
for creating and submitting the workflows to be processed; monitoring job progress;
configuring the server; administering repository data, such as FASTA files, spectral libraries,
and modifications; and displaying the results.

You create workflows in the application’s Workflow Editor, create processing and consensus
analysis sequences within a study, and then submit them for execution to the Magellan server
running a local or remote process.

Magellan Server

The Magellan server is a command-line application that performs all workflow-based data
processing. It can run on the same computer or on a remote machine. It is responsible for
registering and managing processing nodes that you use within the data processing workflows,
processing workflow jobs, storing data, and general data maintenance. The server is
extendable with new processing nodes. The Magellan server publishes client gateways by
NET remoting, and multiple clients can connect to these gateways to communicate with the
server. The Magellan server maintains a repository of the registered processing nodes, their
configurations, and metadata about the available nodes. It also maintains repositories of
registered data such as FASTA files, spectral libraries, chemical modifications, and so forth.

The Magellan server interprets user-specified workflows and converts them to jobs that can be
processed. It controls the execution of data processing jobs and provides real-time status
updates to connected clients.

Proteome Discoverer Daemon Utility

You use the Proteome Discoverer Daemon utility to automatically start workflow jobs from a
remote system. You can use this utility to start batches of files to process. It can perform
multiple searches on multiple raw data files at any given time. You can use it to perform
searches on multiple raw data files taken from multiple samples or replicates from the same
sample. Through its command line, you can automate the submission of workflow jobs to the
Magellan server. You can also use the Proteome Discoverer Daemon utility to submit jobs
manually. For more information on the Proteome Discoverer Daemon utility, see “Using the
Proteome Discoverer Daemon Utility” on page 123.

The Proteome Discoverer application includes the following additional features.
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Study Management

Search Engines

The Proteome Discoverer application uses a study management system to organize your
experiment data and to automate processing. The study management system comprises
studies and analyses. A study contains your input files, the information about the samples
contained in these files, information about the treatment of the samples, the workflows used
to process the input files, and the results of the processing. An analysis contains the processing
and consensus workflows that you assemble in the Workflow Editor to process your data.
Each analysis is associated with a study.

The Proteome Discoverer application supports the Sequest HT and Mascot search engines;
each produces complementary data. These search engines are available as nodes in the

Workflow Editor.

Sequest HT Search Engine

Thermo Scientific

The Sequest HT search engine is distributed by Thermo Fisher Scientific. It can analyze
different data types:

¢ Electron-transfer dissociation (ETD)

¢ Electron transfer dissociation with HCD or CID activation (EThcD)
* Electron-capture dissociation (ECD)

¢ Collision-induced dissociation (CID)

* High-energy collision-induced dissociation (HCD)

* DPulsed Q collision-induced dissociation (PQD)

ETD and ECD generate primarily c and z fragment ions with preferences for precursor ion
charge states of +3 or higher. CID and HCD generate primarily b and y fragment ions with
preferences for precursor ion charge states of +3 or lower. PQD and HCD do not exhibit a

low-mass cutoff and are good for reporter-ion experiments.

Frequently, peptides identified by CID, PQD, or HCD are not observed with ETD or ECD,
and vice versa, so that combining results from, for example, CID and ETD can enhance
sequence coverage. Many times CID and ETD identify the same peptides, often with
different precursor ion charge states. Combining ETD and CID results improves confidence
in identifications.

The Sequest HT search engine calculates XCorr scores for peptide matches and provides the
peptide matches having the best XCorr score for each spectrum. It calculates a preliminary
SpScore score and uses it to filter peptide candidates. It calculates XCorr values for peptide
spectrum matches (PSMs) only if they pass the SpScore filter. The Sequest HT node calculates
the XCorr value for every peptide candidate.
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Mascot Search Engine

Workflow Editor

Quantification

The Mascot search engine, created by Matrix Science, uses mass spectrometry data to identify
proteins from primary sequence databases. For more details on Mascot, visit

WWwWw.matrixscience.com.

For ease of use and greater flexibility, the Proteome Discoverer application offers a
dual-workflow search capability to search for matching proteins and peptides.

You can use the application’s Workflow Editor to create customized searches and customized
results reports. You create two workflows: a customized processing workflow that generates
the primary search results from the input data files and a customized consensus workflow to
display the results. The Workflow Editor can accept single or multiple input raw data files for
its processing workflow and single or multiple MSF files for its consensus workflow. It can
search with multiple algorithms and merges results from multiple fragmentation methods. For
detailed information about the Workflow Editor, see “Workflow Editor” on page 34.

You can perform reporter ion quantification (for example, iITRAQ™ and Tandem Mass Tag™
[TMT]), x precursor ion quantification (for example, SILAC), and label-free quantification
with the Proteome Discoverer application. For details, see “Performing Reporter lon
Quantification” on page 347, “Performing Label-Free Quantification” on page 467, and
“Performing Precursor Ion Quantification” on page 411.

Reporter ion quantification is an isobarically labeled quantification method that uses external
reagents, or tags, to chemically label proteins and peptides to detect differences in abundances.
TMT quantification offers default 2plex, 6plex, and 10plex quantification methods, and
iTRAQ offers 4plex and 8plex quantification methods. You can use these methods to create
your own quantification templates. iITRAQ and TMT use the Reporter Ions Quantifier node
in the quantification workflow.

Precursor ion quantification is an isotopically labeled quantification method that uses in-vivo
metabolic labeling to detect differences in the abundance of proteins in multiple samples. It
uses the Minora Feature Detector node in the processing workflow, and the Precursor Ions
Quantifier node and the Feature Mapper node in the consensus workflow.

Label-free quantification is the quantification of MS peptide signals in multidimensional
LC/MS2 data without an isotopic labeling reagent. It performs untargeted feature detection;
that is, it does not require an identification to quantify a peptide or protein. It requires only a
single PSM to quantify across all samples when you use retention time alignment and gap
filling. Label-free quantification uses the Minora Feature Detector node in the processing
workflow, and the Precursor Ions Quantifier node and the Feature Mapper in the consensus
workflow.
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ProteinCenter Access

Graphical Views

Thermo Scientific

The Proteome Discoverer application gives you access to annotation information from

ProteinCenter, which is a web-based application that you can use to download biologically

enriched annotation information for a single protein. You can download information such as
the following:

Molecular functions, cellular components, and biological processes from the Gene

Ontology (GO) database

Classification information for protein families from the Protein Family (Pfam) database

from the Wellcome Trust Sanger Institute (WTSI)
Biochemical pathways from the KEGG™ PATHWAY and the Wiki Pathways databases

Gene identifications from the Entrez Gene database maintained by the National Center
for Biotechnology Information (NCBI)

Genomic annotations of genetically sequenced organisms from the Ensembl genome

database, which is a joint project of the European Bioinformatics Institute (EBI) and the
WTSI

Post-translational modification information from the UniProt™ database

The data in ProteinCenter is updated biweekly. You can use this information to annotate the
proteins in your results report (.pdResult) file if you have an account with ProteinCenter. For
information, see “Obtaining Protein Annotation Information” on page 259.

The application includes a number of graphical tools to help you analyze your data.

Data tables in the results report are organized by proteins, protein groups, PSMs, peptide
groups, and MS/MS spectrum information. Depending on the nodes that you use in the
workflows, you can optionally display a result statistics table and tables on decoy proteins,
decoy protein groups, decoy PSMs, and decoy peptide groups. In addition, you can
display tables on annotated modifications, found modifications, and unknown
modifications.

Several graphical views contain detailed information about the selected peptides and
proteins. You can display more than one view to perform a comparative analysis of your
selected peptide or proteins. Refer to the Help.

Data distribution maps display the areas and ratios calculated by the quantification nodes
that show the distribution of values across the available files, samples, and sample groups,
or across ratios and ratio groups.
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FASTA Databases and Indexes

You can download FASTA databases that you can use when searching for and analyzing data
in the Proteome Discoverer application and its indexes. See “Using FASTA Databases” on
page 151.

Data Filtering and Validation

A number of protein and peptide filtering, validation, and grouping options are available to
help you sort and filter your data. For information on Proteome Discoverer’s filtering
capabilities, see “Filtering Data” on page 217. For information on validating your data, see
“Validating Results™ on page 247. For information on grouping, see “Grouping Peptides and
Proteins” on page 253.

Export Formats

You can export the spectra from protein and peptide reports in standard spectrum data
formats, such as MZDATA, DTA, MZML, and MGE You can also export search results to
XML and tab-delimited TXT files. In addition, you can export annotated spectra for selected
peptides into a ZIP file that includes an HTML page with peptide information and links to
spectrum images. The Help describes how to export your data to these and other formats.

Qual Browser Application

The Proteome Discoverer application can start the Qual Browser application if Xcalibur is
installed on the same computer. You can use Qual Browser to view the entire ion
chromatogram and browse individual precursor and MS" data. You can filter the results in a
variety of ways, for example, to produce a selected ion chromatogram. Qual Browser
automatically displays the elemental composition, theoretical mass, delta values, and ring and
double-bond (RDB) equivalents for your high-resolution data. For more information, see
“Using the Qual Browser Application” on page 208.

Fragmentation Methods

The Proteome Discoverer application supports the following fragmentation types:

* CID—Ugses the collision-induced dissociation method of fragmentation, where molecular
ions are accelerated to high kinetic energy in the vacuum of a mass spectrometer and then
allowed to collide with neutral gas molecules such as helium, nitrogen, or argon. The
collision breaks the bonds and fragments the molecular ions into smaller pieces.

* ECD—Uses the electron capture dissociation method of fragmentation, where multiply
protonated molecules are introduced to low-energy free electrons. Capture of the
electrons releases electric potential energy and reduces the charge state of the ions by
producing odd-electron ions, which easily fragment.
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* HCD—Uses the high-energy collision-induced dissociation method of fragmentation,
where the projectile ion has laboratory-frame translational energy higher than 1 keV.
HCD produces a highly abundant series of reporter ions for TMT and iTRAQ

quantification.

* ETD—Uses the electron transfer dissociation method of fragmentation, where singly
charged reagent anions transfer an electron to multiply protonated peptides within an ion
trap mass analyzer to induce fragmentation. ETD cleaves along the peptide backbone
while side chains and modifications, such as phosphorylation, are left intact. This method
is used to fragment peptides and proteins. ETD activation includes the ETciD activation

type.

e EThcD—Uses the electron transfer dissociation method of fragmentation but produces
additional b and y ions.

* IRMPD—With the infrared multi-photon dissociation method of fragmentation, an
infrared laser is directed at the ions in the vacuum of the mass spectrometer. The target
ions absorb multiple infrared photons until they reach more energetic states and begin to
break bonds, resulting in fragmentation.

* PQD—Uses the pulsed Q collision-induced dissociation method of fragmentation, where
precursor ions are activated at a high value, a time delay occurs to allow the precursor to
fragment, and then a rapid pulse is applied at a low value where all fragment ions are
trapped. The product ions can then be scanned out of the ion trap and detected. PQD
fragmentation produces precise, reproducible fragmentation and has been used for
iTRAQ peptide quantification on the LTQ™ mass spectrometer using both electrospray
and MALDI source ionization.

Peptides and Fragment lons

Thermo Scientific

The types of fragment ions observed in an MS/MS spectrum depend on several factors, such
as the primary sequence, the energy source, and the charge state.

Fragment ions of peptides are produced by a CID process in which a peptide ion is
fragmented in a collision cell. Low-energy CID spectra are generated by MS/MS and ESI, and
are sequence-specific. The fragment ion spectra contain peaks of the fragment ions formed by
cleavage of the peptide bond and are used to determine the amino acid sequence. A fragment
must have at least one charge for it to be detected. If this charge is retained on the N terminal
fragment, the ion is classed as a, b, or c. If the charge is retained on the C terminal fragment,
the ion type is x, y, or z. A subscript indicates the number of residues in the fragment.

In addition to the proton carrying the charge, c ions and y ions abstract an additional proton
from the precursor peptide, as shown in Figure 1.
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Figure 1.  Structures of six singly charged sequence ions
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MudPIT Experiments

Workflow

Multidimensional Protein Identification Technology (MudPIT) experiments investigate
complex proteomes by applying multidimensional chromatography to the samples before
acquisition in the mass spectrometer. Typically, this process results in several dozen or even a
few hundred fractions that are separately analyzed by LC/MS, resulting in one raw data file
per sample fraction. Analyzing gel slices or performing in-depth follow-up acquisitions also
results in multiple fractions. Because all these fractions belong to the same sample, the
Proteome Discoverer application can process all raw data files from these fractions as one
contiguous input file and generate a single result file. For detailed information about
processing MudPIT samples, see “Using the Protcome Discoverer Daemon Utility” on

page 123.

Processing, analyzing, and interpreting mass spectrometry data involves several steps in the
standard Proteome Discoverer workflow. For the entire workflow, see Figure 2.
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Figure 2. The Proteome Discoverer workflow
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Inputs and Outputs

The Proteome Discoverer application can accept several different file formats as input and can

export data in several formats.

FASTA Databases

The Proteome Discoverer application includes FASTA databases, including several example
FASTA databases and example RAW data files. Use these files when exploring and learning
how to use the application. For a description of the different types of FASTA databases and
their purpose, see “Using FASTA Databases” on page 151.

Inputs

You can use the application with data from the following mass spectrometers:

Ion traps, such as the LTQ Velos™
Orbitraps, such as the Q Exactive™

Hybrid mass spectrometers, which combine ion traps and Fourier transform ion
cyclotron resonance (FT-ICR) or Orbitrap™ analyzers, such as the LTQ Orbitrap Velos or
the Orbitrap Fusion Lumos™.

Quadrupole time-of-flight (QTOF) mass spectrometers

Triple quadrupole mass spectrometers

The application accepts the following file types as input to the processing workflow:

Xcalibur raw data files contain raw data collected from a mass spectrometer.

Mascot Generic Format (MGF) files are mass spectral files produced during Mascot
analysis. They contain a list of precursor ions, their fragments, and the masses of the
fragments.

MZDATA files are common data format files developed by the Human Proteome
Organization (HUPO) for proteomics mass spectrometry data. These files are in version
1.05 format. They are exported with XML indentation enabled so that the different XML
tags are broken into multiple lines instead of merged into one line.

MZXML files are standard 2.x mass spectrometer data format files developed at the
Seattle Proteome Center at the Institute for Systems Biology (ISB) that contain a list of
precursor ions, their fragments, and the masses of each fragment.

MZML files are a combination of .mzData and .mzXML formats developed by the
Human Proteome Organization Standard Initiative (HUPO-PSI) and the ISB. The
Proteome Discoverer application supports version 1.1.0 of the MZML format.

The application accepts MSF files as input to the consensus workflow.
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The Proteome Discoverer application creates MSF files as output to its processing workflow.

The application creates .pdResult files as standard output to its consensus workflow. You can

also export spectra in the following formats:

DTA Archive (DTA) files are files containing MS" data for single or grouped scans.

Mascot Generic Format (MGF) files are mass spectral files produced during Mascot
analysis. They contain a list of precursor ions, their fragments, and the masses of the
fragments.

MZDATA files are common data format files developed by the HUPO-PSI for
proteomics mass spectrometry data. These files are in version 1.05 format. They are
exported with XML indentation enabled so that the different XML tags are broken into
multiple lines instead of merged into one line.

MZML files are a combination of MZDATA and MZXML formats developed by the
HUPO-PSI and the ISB. The Proteome Discoverer application supports version 1.1.0 of
the MZML format.

You can export peptide and protein search results in the following formats:

Thermo Scientific

ProtXML files contain protein identifications from MS/MS-derived peptide sequence
data.

PepXML files contain peptides that are included in the results of searches performed by
the Sequest HT and Mascot search engines. They are in PepXML format version 1.14,
which is an open data format developed by SPC/Institute for Systems Biology for storing,
exchanging, and processing peptide sequence assignments from MS/MS scans.

Tab-delimited TXT files are in a simple text format that stores tabular data and is widely
used to exchange data between different computer programs.

mzldentML (MZID) files contain protein identification results for archiving and sharing
proteomics information. You can use this format to upload to a Proteomics
Identifications (PRIDE) database (www.ebi.ac.uk/pride/archive).

mzTab files contain protein identification and quantification results in mzTab format,
which is a format for reporting proteomics and metabolomics results.
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New Features in This Release

The 2.2 release of the Proteome Discoverer application introduces the following new features.

Calculation of P-values for Samples with Replicates

P-values provide a measure of confidence in quantitative proteomic results. For more
information on p-values, see “Calculating P-Values and Adjusted P-Values for Quantification
Results” on page 512.

Label-Free Quantification

Label-free quantification is the quantification of MS peptide signals in multidimensional
LC/MS2 data without an isotopic labeling reagent. First, the algorithm detects LC/MS peaks
in the individual raw data files and maps them to identified PSMs, if they are available. Next,
it creates features from peaks that are not associated with any feature. It takes all LC/MS peaks
within a small retention-time range and checks for peaks that build isotope patterns. It also
uses feature mapping for retention-time alignment and feature linking across files.

ProSightPD Application

The ProSightPD™ application consists of a set of nodes within the Proteome Discoverer
application for analysis of top-town proteomics data. The ProSightPC™ software must be
installed for you to access these nodes. ProSightPC and ProSightPD are products of
Proteinaceous, Inc., exclusively licensed to Thermo Fisher Scientific. For more information,
visit proteinaceous.net. For a permanent license, you must purchase ProSightPD software
separately. 60-day trial versions of both the Base and the High Mass versions of ProSightPD
are available from the Proteome Discoverer Third-Party Node Installer.

XlinkX Algorithm

The XlinkX algorithm identifies chemically crosslinked peptides. The Proteome Discoverer
application supports different types of crosslinkers, mainly MS-cleavable crosslinkers that are
fragmented by the CID/HCD fragmentation method and non-cleavable crosslinkers that do
not break into signature fragments in the mass spectrum.

For a full description of the XlinkX algorithm and the associated MS-based methods, refer to
Lin, Fan, et al. 2017. Optimized fragmentation schemes and data analysis strategies for
proteome-wide cross-link identification. Nat. Commun. (8) 15473. You can access this paper
from the following link: https://www.nature.com/articles/ncomms15473.

The XlinkX algorithm is implemented in new processing and consensus workflow nodes. For
information on these nodes, refer to the XlinkX QuickStart Guide.

The XlinkX algorithm requires a separate license, but the Third-Party Installer software
contains a 60-day demonstration version.
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Export Formats

You can now export data from the .pdResult file to files in the following formats:
* Export of protein identification results to mzldentML format
* Export of protein and quantification results to mzTab format

* Export of proteins containing crosslinked peptides to xiNET, a web-based crosslink
viewer

Processing Workflow Nodes

This release adds the following new nodes to the processing workflow:

* Spectrum Files RC node—A starting node in the processing workflow. For each spectrum
file, it calculates a constant mass shift, in ppm, by performing a quick Sequest HT search
using the Fixed Value PSM Validator node to identify highly confident PSMs. It
calculates the PSM delta masses between the theoretical and experimental mass, in ppm,
and then calculates the mass shift curve as the median of the PSM delta masses. It can
calculate a mass shift only when it can find at least 50 PSMs of high confidence.

* Minora Feature Detector node—Detects chromatographic peaks and features according
to the specified quantification approach and writes the results to the LCMS peak table. It
also links the LC/MS peaks to the PSMs from a given data file. For precursor ion
processing, it links the different isotopic forms at this step.

Consensus Workflow Nodes

This release adds the following new nodes to the consensus workflow:

* Feature Mapper node—DPerforms retention-time alignment and feature linking across
data sets.

* Precursor Ions Quantifier node—Performs precursor ion and label-free quantification.

* Reporter lons Quantifier node—Performs reporter ion quantification, which uses
external reagents, or tags, to enzymatically or chemically label proteins and peptides.

Additional Pages in the .pdResult Report

The .pdResult report includes the following new pages:

* Input Files page—Lists all the files used as input to the workflow that produced the
.pdResult report.

* Specialized Traces page—Lists the specialized traces—total ion current chromatograms
(TICs) and base peak chromatograms (BPCs)—that the application found in the

processing workflow.

Thermo Scientific Proteome Discoverer User Guide 13



1 Introduction
New Features in This Release

* Consensus Features page—Lists the consensus features for the analysis and shows the
calculated abundances for those features across all the data files.

* LCMS Features page—Lists the LC/MS features detected across all the raw data files.

Additional Result Views

This release adds several new views and charts to help you visualize the data.

Views for Quantification Data

The following charts and views are available only for results that contain quantification data:

* Trend chart—Shows the abundance of proteins or peptide groups across all sample
groups. It displays the data as a trend line for each protein or peptide group. For detailed
information, see “Displaying the Trend Chart” on page 565.

* Volcano plot—A type of scatter plot used to quickly identify protein or peptide changes
in large data sets composed of sample pairs. The left upper quadrant (highlighted in
green) displays those proteins or peptide groups that are significantly down-regulated.
The upper right quadrant (highlighted in red) displays those proteins or peptide groups
that are significantly up-regulated.

The volcano plot is one of the distribution charts available when you choose View >
Distribution charts. For detailed information, see “Displaying the Report Item
Distribution Chart as a Volcano Plot” on page 610.

* Principal Component Analysis (PCA) chart—Identifies the major components in a set of
data. Principal components are groups of features in the data that contribute the most to
distinguish one sample from another. The application automatically calculates these
principal components.

The PCA plot is one of the distribution charts available when you choose View >
Distribution charts. For detailed information, see “Displaying the Report [tem
Distribution Chart as a Principal Component Analysis Plot” on page 618.

* Sample Abundances chart—Displays as a box-and-whisker plot the peak abundance
values for all items currently displayed on the Proteins page or the Peptide Groups page.

The Sample Abundances chart is one of the distribution charts available when you choose
View > Distribution charts. For detailed information, see “Displaying the Report Item
Distribution Chart as a Sample Abundances Chart” on page 569.

* Mass Recalibration view—Indicates how well the algorithm performed that recalculates
precursor mass independently per file. It calculates a correction curve by using support
vector regression. This view can also provide insight into potential issues with the
acquisition or chromatography itself. It displays the input data (called landmarks in this
context) used for the regression and the calculated correction curve. For detailed
information, see “Displaying the Mass Recalibration View” on page 629.
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* File Alignment view—Indicates how well the retention-time alignment algorithm
performed. This algorithm calculates retention time across files. It calculates a correction
curve by using support vector regression. This view can also provide insight into potential
issues with the acquisition or chromatography itself. For detailed information, see
“Displaying the File Alignment View” on page 632.

* Chromatogram Traces view—Displays the chromatographic profiles of individual
features or peaks that the application uses in calculating label-free and precursor ion
quantification results.

Layout Selector

You can now arrange a custom layout on a page of a .pdResult file, save it, and apply it to
other .pdResult files. You can also restore the original layout of a .pdResult file—that is, the
layout that was applied by the consensus workflow that originally produced the results. The
application provides a Layout Selector area and icon so that you can arrange and save a layout.

Biological Replicate Study Factors

This release adds biological replicate study factors to help you specify how to calculate
p-values. You can set up these replicates as nested designs or non-nested designs. For
information on this procedure, see “Calculating P-Values for Replicate Data by Using
Biological Replicate Study Factors” on page 513.

Missing Value Imputation

The Proteome Discoverer application can now impute missing abundance values. In the
Precursor Ions Quantifier node or the Reporter Ions Quantifier node in the consensus
workflow, set the Imputation Mode parameter to one of two settings to indicate how the
application should treat missing values. For information on missing value imputation, see
“Imputing Missing Values” on page 520.

Annotation Databases
This release adds four annotation databases to ProteinCenter.

KEGG PATHWAYS Database from ProteinCenter

The Kyoto Encyclopedia of Genes and Genomes (KEGG) PATHWAY database contains

biochemical pathway maps for many species.

Wiki Pathways Database from ProteinCenter

The Wiki Pathways database collects user-provided biochemical pathway maps and links the
pathways to the proteins.
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Getting Started
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This chapter describes how to set up a search in the Proteome Discoverer application.

Contents

To start performing a search immediately, see “Performing a Search” on page 37.

Opening the Proteome Discoverer Application
Closing the Proteome Discoverer Application
Finding Help in the Proteome Discoverer Application
Using the Start Page

Configuring Search Engine Parameters

Configuring Parallel Job Execution Parameters
Configuring Temporary Files Parameters
Downloading the FASTA Files

Studies in the Proteome Discoverer Application
Analyses in the Proteome Discoverer Application
Workflow Editor

Performing a Search

Using the Workflow Editor

Using Workflow Templates

Creating Specific Types of Workflows

Searching Multiple Sequence Databases with Mascot

Creating a Multiconsensus Report
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Opening the Proteome Discoverer Application

Open the Proteome Discoverer application by using the Start menu or by clicking the desktop
icon.

< To open the Proteome Discoverer application

From the Start menu, choose Programs > Thermo Proteome Discoverer 2.1 or click the
Proteome Discoverer icon, l";g , on your desktop.

The Proteome Discoverer Start Page opens (Figure 3).

Figure 3. Proteome Discoverer Start Page

File View Administration Tools Window Help

WRTES S0 I EE @I = i d-E X

Start Page x

Cg) Proteome Discoverer 2.2

Recent Studies Recent Results

For information on the features of the Proteome Discoverer interface and how to
customize them, refer to the Help.

To open a .pdResult file, refer to the Help.

To use the Start Page, see “Using the Start Page” on page 19.

Closing the Proteome Discoverer Application

18

Save your changes before you exit the Proteome Discoverer application, because it does not
prompt you.

To close a results report file before you close the application, refer to the Help.
< To close the Proteome Discoverer application

1. (Optional) Save any changes that you made to the report, study, or workflow.

2. Choose File > Exit, or click the X in the upper right corner of the main Proteome
Discoverer window.
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Finding Help in the Proteome Discoverer Application

You can find information about Proteome Discoverer parameters and procedures by pressing

the F1 key in the application. You can also find help by using the Help menu on the menu

bar.

Using the Start Page

The Start Page provides links to the most important commands used in working with the

Proteome Discoverer application. It features three areas:

* Start, which contains the commands required to create a new study or analysis, open
studies, and open results

* Recent Studies, which lists the 20 most recently opened studies

* Recent Results, which lists the 20 most recently opened .pdResult files
The links on the Start Page correspond to File menu commands.

* Opening the Start Page

* Opening Result Files on the Start Page

* Retaining Study Names or Result File Names on the Start Page

* Deleting a Study Name or a Result File Name from the Start Page

* Clearing the Start Page

* Closing the Start Page

Opening the Start Page

< To open the Start Page

* Start the Proteome Discoverer application (see Opening the Proteome Discoverer
Application).

—Or—

* Choose View > Start Page, or click the Start Page icon, ﬁ .

Opening Result Files on the Start Page

For instructions on opening .pdResult files on the Start Page, refer to the Help.

Thermo Scientific Proteome Discoverer User Guide
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Retaining Study Names or Result File Names on the Start Page

When the number of study or file names exceeds 20 on the Start Page, the application begins
removing individual files, oldest first, to keep the number at 20. However, you might want to
continually work with some studies or result files over a period of time. You can prevent their
names from disappearing from the lists of recent items by “pinning” them.

K2

< To retain study names or .pdResult file names on the Start Page

1. On the Start Page, hold the mouse pointer over the name of the study or .pdResult file
that you want to retain.

2. Click the pin symbol that appears to the left of the entry.

Figure 4 shows the Start Page with pinned entries. A pinned entry still changes its
position in the list, depending on its age, but it does not disappear from the list. You can
remove an item from its “pinned” status by clicking the pin.

Figure 4.  Pinned items on the Start Page

File View Administration Tools Window Help
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Deleting a Study Name or a Result File Name from the Start Page

You can delete the name of an individual study name or a .pdResult file name from the Start
Page.

% To delete an individual study or results file name from the Start Page

1. Right-click the name of the .pdResult file that you want to delete.

2. Choose Remove from List.
—or—

1. In Windows Explorer, delete the study or .pdResult file.

2. On the Start Page, click the name of the study or .pdResult file that you deleted.

An error message bOX opens.

3. Click OK.
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Clearing the Start Page

You can delete all the study names or file names from the Start Page at once.

< To delete all study names or results file names from the Start Page

1. Choose File > Recent Studies > Clear Recent Study List, or File > Recent Results >
Clear Recent Result List.

The Clear Recent Study List dialog box opens for studies (Figure 5), or the Clear Recent
Result List dialog box opens for result files.

Figure 5. Clear Recent Study List

Clear Recent Study List 3

~ | Do you really want to remove all entries from the list of recently opened
' studies?

2. Click OK.

All the study or results file names disappear from the Start Page and the File menu.

Closing the Start Page

< To close the Start Page
Click the X on the Start Page tab.

Configuring Search Engine Parameters

Before you begin your search, you can configure certain search parameters for the Sequest HT
and Mascot search engines.

% To configure search parameters
1. Choose Administration > Configuration.

The Administration page changes to the Configuration view. By default, this view is set to
the Display Settings view (see Figure 6).
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Figure 6. Default configuration view of the Administration page
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(Note that display fiters only lead to hiding of data and do not affect calculations).

Ready

2. Follow these procedures:
* Configuring the Sequest HT Search Engine

* Configuring the Mascot Search Engine

Configuring the Sequest HT Search Engine

Before using the Sequest HT search engine, set the parameters that configure the SequestHT
node and the Sequest protein-scoring calculation.

< To configure the Sequest HT search engine

1. On the Administration page, expand the Sequest folder under Processing Settings in the
Configuration area.

2. Click Sequest HT Node.

All of the SequestHT node configuration parameters appear (see Figure 7).
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Figure 7.  Sequest HT node configuration parameters

4 1. Workload Level
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z=3: High Confidence =Corr 23
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For information about these parameters, refer to the Help.

3. In the Automatic box, specify whether you want the Proteome Discoverer application to
automatically estimate the workload level.

The default is True, which means that the application automatically estimates the
workload level.

4. (Optional) If you set the Automatic parameter to False, do the following:

a. In the Number of Spectra Processed at Once box, specify the maximum number of
spectra that the Sequest HT search engine can process at once.

The minimum value is 1000, and there is no maximum. The default is 3000.

The larger the value, the more memory is required.

b. In the Number of Parallel Tasks box, specify the number of search tasks that

Sequest HT can perform at the same time.
The minimum value is 0, and there is no maximum. The default is 0.

If you set this parameter to 0, this search engine performs as many parallel tasks as the
number of available CPUs can handle.

5. If you are using the Sequest HT search engine to search low-resolution data, set the
XCorr confidence thresholds under the XCorr Confidence Thresholds (low-resolution
data) parameter.

The application uses these values only when you include the Fixed Value PSM Validator
node in a workflow. The Target Decoy PSM Validator node and the Percolator node
assign false discovery rates differently.

The default values appear in Figure 7.
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6. Ifyou are using the Sequest HT search engine to search high-resolution data, set the
XCorr confidence thresholds under the XCorr Confidence Thresholds (high-resolution

data) parameter.

The application considers these values only when the workflow includes the Fixed Value

PSM Validator node.
The default values appear in Figure 7 on page 23.

7. To apply any changes to the settings of the node configuration parameters, click
@ Apply -
The following message box opens (Figure 8):
Figure 8. Administration message box

Adrinistration @

I.-"'_"\-.I Changes were saved,
W' They will have no effect for currently open workflows.

8. Click OK.

Note Click # peset to return to the default values.

< To configure the Sequest HT protein-scoring calculation
1. On the Administration page, expand the Sequest folder under Processing Settings.
2. Click Sequest Protein Score.

The Protein Scoring Options configuration parameter opens (Figure 9).

Figure 9. Sequest Protein Scoring Options configuration parameter

4 Protein Scoring Options

Peptide Relevance Factor

For information on this parameter, refer to the Help.
3. In the Peptide Relevance Factor box, specify a factor to apply to the protein score.
The Proteome Discoverer application calculates the protein score for a protein as follows:

protein_score = (sum_of_all_cross-correlation_factors_of 0.8_or_above) + (peptide_charge x
peptide_relevance_factor)

The minimum value is 0.0, and the maximum value is 0.8. The default is 0.4.
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You can review the setting of the Sequest HT protein-scoring configuratio

n parameters by

choosing View > Result Summaries, clicking the Configuration tab, clicking the
Consensus WF tab, and viewing the Configuration for Protein Scorer section (see
Figure 10) on the Consensus WF subpage. For information on the Result Summaries,

refer to the Help.

Figure 10. Protein-scoring configuration parameter settings in the Protein Scorer section of

the Search Summary

Summaries
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Description: PSM Grouper - Peptide Validator - Peptide and Protein Filter - (Protein Marker) - Prote
Workflow based on termplate: FidoCT Marker Quan report
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Created with Discoverer version: 2.0.0.740

Configuration far: MSF Files

Scores:

- PSM scores (Hidden):
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Sequest HT: XCorr
SEQUEST: XCarr
MSPepSearch: dot Score
MS5PepSearch: rev-dot Score
MSPepSearch: MSPepSearch Score
Byonic: |Log Prab|
MS Amanda: Amanda Score

Configuration for: Protein Scorer

Configuration Settings for Protein Score 'SequestSummationScore':
Protein Scering Options:
- Peptide Relevance Factor: 0.4

< | m

Consensus WF
Pracessing WF

5. When the message box opens (Figure 8 on page 24), click OK.

Note Click # meset to return to the default values.

4. To apply any changes to the settings of the Sequest protein-scoring configuration
parameters, click @ Apply .
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Configuring the Mascot Search Engine

Before using the Mascot search engine, you must direct the Proteome Discoverer application
to the location of the Mascot server and configure the parameters that control access to the
server. If your Mascot search fails, the troubleshooting guidelines can help you check for
server problems.

* Directing the Proteome Discoverer Application to the Mascot Server Location
. C()nfiguring Mascot Parameters

* Troubleshooting Failed Mascot Searches

Directing the Proteome Discoverer Application to the Mascot Server Location

Open a web browser and try to access the Mascot server through its URL. If you cannot, the
Mascot server might not be running, or the URL might not be correct. In this case, contact
your system administrator to assist you.

To test the connection between the Proteome Discoverer application and the Mascot server,
follow this procedure.

< To test the connection to the Mascot server

1. Start the Mascot Communication Tester by choosing Tools > Mascot Communication
Tester.

The Mascot Communication Tester window opens (see the top of Figure 11). The
Proteome Discoverer application automatically populates the fields of the window,
including the URL in the Mascot Server Url box.

2. If the URL does not automatically appear or you want to enter it manually, enter the
URL of the Mascot server in the Mascot Server Utl box.

This is the same URL that you entered in the Mascot Server URL box in the

Configuration view of the Proteome Discoverer application.

If the Web server that hosts the Mascot server enables any user authentication, provide a
user name and a password for this authentication in the corresponding boxes in the
Mascot Communication Tester window.

3. Click Test Communication.

An automated communication test starts (see Figure 11).
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Test running in the Mascot Communication Tester window

User Mame

User Mame

Mascot Server Ud:

Password (Web Server):

(Mascot Server):

Password {(Mascot Server):

Web Server):
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@ Requesting version of MASCOT server.

3 Login into the MASCOT Server.

& Requesting available MASCOT Parameters.

& Checking accessibility of the MASCOT "x-cgi' web folder
» Requesting the fragmentation rules.

& Testing the retrieval of protein sequences.

«» Executing a small search on the MASCOT server.

Requesting version of MASCOT server.

Retrieving MASCOT Version (http: //

ww . matrixscience. com caifdient. pl?version)

Success: MASCOT server version is: 2.5.1.0

Login into the MASCOT Server.

Test MASCOT server login ? i
Success: MASCOT server has securlty enabled. Repeating test login with credentlals

Test MASCOT server login (hittp:/, w.matrixsdence. com/fcgiflogin. pl?display =nothing&onerrdisplay =nothing &action =login&username = &password =&sectask="2)

Failure: MASCOT server error code: 4353 (is not a valid user)

fuwwwy . matrixscence . com fogifllogin.

m

The upper pane displays the progress of the communication test, and the lower pane
provides detailed information. When errors occur, the lower pane displays the particular
test that failed, which helps you determine why the connection failed. You can click the
blue highlighted links shown in the lower pane to test whether the communication works
from within a web browser.

If this information does not resolve the problem, use the Copy Info button to copy the
log information into an email and send it to Thermo Fisher Scientific Customer Service
(see “Contacting Us” on page xxi).

Configuring Mascot Parameters

Thermo Scientific

Before using the Mascot search engine, set the parameters that configure the Mascot server,
the Mascot node, and the Mascot protein-scoring calculation.

K2
0‘0

To configure the Mascot server

Choose Administration > Configuration.

On the Administration page, expand the Mascot folder under Processing Settings in the
Configuration section.
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3. Click Mascot Server to open the parameters (see Figure 12).

The Proteome Discoverer application generates an MGF file that contains the search
settings and all mass spectral information. It submits this file to the Mascot server
through a web server, which might have a file size limitation. A search that generates large
amounts of data—for example, a search with multiple raw data files—could create an
MGEF file that exceeds this limitation. The Max. MGF File Size [MB] parameter avoids
this limitation by performing several separate Mascot searches and merging the results.

4. To split the MGF file and avoid any potential file-size limitations on the web server, enter
the maximum size that the MGF file can be in the Max. MGF File Size [MB] box, in
megabytes (see Figure 12).

Figure 12. Maximum MGF file size for Mascot

4 1. Mazcot Server

M azcat Server URL

Mumber of attempts to zubmit the gearch 20

Time interval between attempts to submit & zearch [zec] a0
4 2 Mascot Server Authentication

Mazcot User Mame

Mazcot Server Pagsword
4 3. Web Server Authentication

User Hame

Fazsword

Make sure the size is less than the file size permitted by the web server.

The minimum file size is 20, and there is no maximum. The default file size is 500
megabytes.

For information on these parameters, refer to the Help.

5. In the Number of Attempts to Submit the Search box, specify the number of times that
the application tries to submit the search when the Mascot server is busy.

The minimum value is 0, and there is no maximum value. The default is 20.

6. In the Time Interval Between Attempts to Submit a Search [sec] box, specify the interval
of time, in seconds, that elapses between attempts to submit a search when the Mascot
server is busy.

The minimum value is 20, and there is no maximum value. The default is 90 seconds.

7. If you are accessing a Mascot server through your own network and security for that
server is enforced, enter your user name and password in the boxes under Mascot Server
Authentication.

8. If you are accessing a Mascot server through the web and security for that server is
enforced, enter your user name and password in the boxes under Web Server
Authentication.

9. If you changed any settings of the Mascot server configuration parameters, click

& fpply

28 Proteome Discoverer User Guide Thermo Scientific



Thermo Scientific

2 Getting Started
Configuring Search Engine Parameters

10. Click OK in the administration message box.

Note Click # meset to return to the default values.

To configure the Mascot node

. On the Administration page, expand the Mascot folder under Processing Settings in the

Configuration section.
Click Mascot Node.

The configuration parameters for the Mascot node appear (Figure 13).

Figure 13. Configuration parameters for the Mascot node
4 1. Default Confidence Thresholds
Significance High 0o
Significance Middle 0.05

For information on these parameters, refer to the Help.
Set the Default Confidence Thresholds parameters as follows:

* Significance High: Calculates the thresholds for high-confidence peptides. The
application automatically sets this value to the calculated relaxed significance when it

performs a decoy search. The minimum value is 0.0, and the maximum value is 1.0.
The default is 0.01.

* Significance Middle: Calculates the thresholds for medium-confidence peptides. The
application automatically sets this value to the calculated relaxed significance when it

performs a decoy search. The minimum value is 0.0, and the maximum value is 1.0.
The default is 0.05.

To apply any changes to the settings of the Mascot node configuration parameters, click
@ Apply -

Click OK in the Administration message box.

Note Click # meset to return to the default values.

To configure the Mascot protein-scoring calculation

. On the Administration page, expand the Mascot folder under Processing Settings.

Click Mascot Protein Score.

The configuration parameters for Protein Scoring Options appear (Figure 14).
Figure 14. Protein Scoring Options configuration parameters

4 Protein Sconng Options
Ilze MudPIT Scoring Autornatic
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For information on these parameters, refer to the Help.

You can review these parameter settings in the Protein Scorer section of the Consensus
Workflow page of the Result Summaries. (Figure 10 on page 25 shows this section for the
equivalent Sequest HT parameters.) For information on the Result Summaries, refer to

the Help.
3. Specify whether to use MudPIT scoring or normal scoring.

MudPIT scoring, an option for Mascot searches, is used for generating the protein score
from data sets with large numbers of peptide matches, as in a complex proteome digest.
Mascot stores 10 possible matches for each spectrum. The protein score is normally a sum
of all possible matches. However, this might result in a high “protein” score that comprises
numerous low-scoring erroneous matches. The Use MudPIT Scoring parameter prevents
low-scoring peptide matches from contributing to a falsely reported high-scoring protein.

* (Default) Automatic: Automatically determines whether to use MudPIT scoring.
* True: Always uses MudPIT scoring.
* False: Never uses MudPIT scoring.

For information about MudPIT scoring, consult the Mascot Help.

4. Ifyou changed any settings of the Mascot protein-scoring configuration parameters, click

@ Apply -

5. Click OK in the administration message box.

Note Click # meset to return to the default values.

Troubleshooting Failed Mascot Searches

If all your searches using the Mascot search engine fail, follow these instructions to locate the
problem.

< To troubleshoot failed Mascot searches

1. Verify that the Mascot server is running and accessible from the computer that is running
the Proteome Discoverer application. For details, see “Directing the Proteome Discoverer
Application to the Mascot Server Location” on page 26.

2. If your Mascot server is running, verify that it is operating properly by submitting a
simple search from the Mascot web interface. Do one of the following:

* If the search from the Mascot web interface is successful, go to step 3.

* If the search fails, contact your system administrator. There might be a problem with
the Mascot server itself.
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3. If your Mascot server is operating properly and you can access it from the Proteome

4.

Discoverer application, try to perform a very simple search using the Mascot node. Do
one of the following as applicable:

* If simple searching fails, there might be a general problem in the interaction between
the Proteome Discoverer application and the Mascot server. In this case, file an error

report.

* Ifyou can perform simple Mascot searches, investigate your failing searches more
closely:

Does the search finish successfully on the Mascot server according to the Mascot
search log?

Do the process messages sent to the job queue during the search indicate the
problem?

If these suggestions still do not resolve the search problem, file an error report.

Configuring Parallel Job Execution Parameters

To avoid overloading your machine, you can specify how many processing and consensus
workflows to execute at the same time. (For definitions of processing and consensus
workflows, see “Workflow Editor” on page 34.) You must restart the application after you set

the appropriate configuration parameters.

IMPORTANT Use caution when setting these parameters. Workflows share resources other

than processors, such as hard disks or network connections, so running many jobs in
parallel could cause Proteome Discoverer, other applications, or the operating system to
become unresponsive.

Thermo Scientific

To specify the number of workflows to execute in parallel
Choose Administration > Configuration.

In the Configuration area in the lower left corner of the Proteome Discoverer window,
click the + symbol to the left of Server Settings.

Click Parallel Job Execution.

In the Max. Number of Processing Workflows in Parallel Execution box, specify the
number of processing workflows to execute at the same time.

Default: 1

Range: 1 to half the number of dual-processor cores on your machine.

For example, if your machine has a dual-core processor with hyperthreading, it has four

logical cores. The maximum value for the parallel execution of processing workflows
would therefore be half of four, or two.
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5.

7.

In the Max. Number of Consensus Workflows in Parallel Execution box, specify the
number of consensus workflows to execute at the same time.

Default: 1

Range: 1 to half the number of dual-processor cores on your machine

For example, if your machine has a dual-core processor with hyperthreading, it has four
logical cores. The maximum value for the parallel execution of consensus workflows
would therefore be half of four, or two.

Click @ Apply .
The Settings Applied confirmation box opens (Figure 15).

Figure 15. Settings Applied confirmation box
‘ Settings applied. @

'6‘ Please note: The new settings are applied after restarting Proteame Discoverer

Save any appropriate files, and restart the Proteome Discoverer application.

Configuring Temporary Files Parameters

The Proteome Discoverer application generates a number of temporary files until it creates

the final result file, especially when experiments involve label-free and precursor ion

quantification. If you are concerned that the input raw data files and the temporary result files

generated by your experiment might be too large for the default directory on your hard drive,

you can select another drive and folder to store the temporary files in.

By default, the application stores temporary files in the C:\ProgramData\Thermo\Proteome

Discoverer 2.2\Scratch directory.

R
*»*

1.
2.

To select a temporary folder
Choose Administration > Configuration.
Under Server Settings, click Temporary Files.

In the New Directory box (Figure 16), type the drive, path, and name of the folder where
you want to store the temporary files, or browse to the location of the folder and click

OK.

The new folder must be named Scratch. If it is not, the application creates a subfolder
named Scratch.

The new temporary folder location must be accessible, and you must have write
permission. To avoid slowing down the data processing, ensure that the read/write
performance is high. Because storage on USB drives or network shares might cause slow
performance, use local drives for storage instead.
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Figure 16. Temporary Files pane

Start Page X Administration - 4
@ Apply @) Reset @ Factory Defaults
Process Management ¥
Temporary Directory: C:\ProgramData" Thermo'\Proteome Discoverer 2.2\Scratch
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e
License Management ¥
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# -] Processing Settings
=] Server Settings
e Temporary Files |
i Parzllel Job Execution
i Discoverer Daemon
¢ FASTA Indexes

4. Restart the application.

If the application encounters a problem during the initialization of the temporary folder,
it displays an error message in the Temporary Files pane (see Figure 17). When you use an
invalid Scratch folder as the current directory, all job processing fails.

Figure 17. Error message in the Temporary Files pane
& Apply ) Reset

Couldnt change temp directory, because an emor occured when changing scratch directory: "Access to the path “\DEBRE-F501%TeamBuilds
“LifeScience Software \Cl-Build - Magellan Trunk Gated_20161104 2\ Scratch’is denied ™.

Tempory Directaory: ZMMagellanRoot*Scratch

MNew Directony: WOEBRE-F501%TeamBuilds'Life Science Software \Cl-Build - Magellan Trunk Gated_20161104 2 E]

Downloading the FASTA Files

You must add a FASTA file to the Proteome Discoverer application before you can conduct a
search with the Sequest HT.

If you are using the Mascot search engine, you must ask your administrator to download a

FASTA file or files to the Mascot server.

You can download FASTA files from two sources:

* You can download a controlled protein database directly from ProteinCenter and add it to
a FASTA file. These controlled databases offer you access to the latest protein information.
The ProteinCenter database service provides extensive information about proteins,
peptides, and genes. In addition, it gives you the ability to select proteins of a specified
taxonomy to download and use as a FASTA file.

* You can add a FASTA file that you download from other sources onto your hard drive and
then register it.

For complete instructions, see “Downloading FASTA Files to Protecome Discoverer” on
page 153.
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Studies in the Proteome Discoverer Application

The first step in conducting a search in the Proteome Discoverer application is to create a
study. A study is primarily a container that you use to structure and annotate your data with
meta information, such as how you treated the samples, how you performed the
chromatography, or how you set up the data acquisition. A study also contains the input files,
the information about the samples contained in those files, and their treatment information.
It also keeps track of your processed results.

You can use a study to organize all the quality control files that you run regularly; to track all
input and result files when you test different sample preparations, chromatography, or
acquisition settings; or to organize true biological experiments with technical and biological
replicates, different treatments, time points, and so forth.

To create a study, see “Using Studies” on page 38.

Analyses in the Proteome Discoverer Application

An analysis in the Proteome Discoverer application is the actual data processing in the context
of a study. It consists of the different data processing and reporting steps to perform, their
associated workflows, their parameter settings, their input files, and other information related
to how your data is being processed. A study can contain multiple analyses.

An analysis consists of multiple data-processing steps in the form of a workflow. The
processing step and the consensus step are described in the next topic, “Workflow Editor.”

To create an analysis, see “Using Analyses” on page 64.

After you have set up an analysis, you can save it as a .pdAnalysis file, which you can then use
as a template to set up new analyses.

Workflow Editor

The Workflow Editor is both a stand-alone window in the Proteome Discoverer application
and a window included in a study. It is a flexible, complex tool that you can use to create
customized searches and a customized results report. Use it to create one workflow to perform
the search and another workflow to produce the results. Each workflow consists of a string of
nodes that you can choose from a group of nodes unique to that workflow. You can further
customize each workflow by setting parameters for each node.
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In the Workflow Editor, you create the following two workflows:

* A processing workflow, which processes data in one or more RAW data files, generates the
primary search results (for example, the results of a sequence database search by an engine
such as Sequest HT) or extracting the raw quantification values (for example, the
extracted reporter peak intensities where samples use isobaric tags). The processing
workflow accepts spectrum container files such as RAW and MZML files as input and
produces MSF files as output.

* A consensus workflow, which collects and assembles the data from one or more processing
workflow results. The consensus workflow accepts an MSF file or files as input and
produces a .pdResult file as output. The application can create different .pdResult files
from the same MSF file and can combine different MSF files into one .pdResult file
called a multiconsensus report.

You can create a reusable processing and consensus workflow template by saving your design
to load and use at another time.

As a stand-alone window, the Workflow Editor is intended for use when you just want to edit
or create a workflow template for later reuse.

Figure 18 shows the stand-alone Workflow Editor.
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Figure 18. Workflow Editor
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Parameters pane Workflow Tree pane

Workflow Nodes pane

The Workflow Editor consists of the following features:

* Workflow Nodes pane—Contains the nodes available for a processing workflow on one
page, Processing Workflow, and the nodes available for a consensus workflow on another

page, Consensus Workflow.
* Parameters pane—Displays the parameters available for the selected node.

* Workflow Tree pane—Where you connect nodes together to create a processing or
consensus workflow.

* Post-Processing Nodes pane—Where you place the Post-Processing nodes, which process
the results generated by the entire workflow. This pane is only visible when you create a
consensus workflow.

For instructions on using the Workflow Editor to create a workflow, see “Using the Workflow
Editor” on page 97.

36 Proteome Discoverer User Guide Thermo Scientific



2 Getting Started
Performing a Search

Performing a Search

Follow these topics to perform a search.

Before Performing a Search

Using Studies

Using Analyses

Specifying Quantification Ratios from Selected Sample Groups
Performing the Search

Working with the Search Results

Using the Workflow Editor

Using Workflow Templates

Creating Specific Types of Workflows

Searching Multiple Sequence Databases with Mascot

Creating a Multiconsensus Report

Before Performing a Search

Follow these steps before using the Workflow Editor either as a stand-alone tool or in the

context of a study to create a workflow:

Thermo Scientific

Configure the search engine that you will use. See “Configuring the Sequest H'T" Search
Engine” on page 22 or “Configuring the Mascot Search Engine” on page 26.

If you are using the Sequest HT search engine, download a FASTA file or files if
necessary. See “Downloading FASTA Files to Proteome Discoverer” on page 153.

If you are using the Mascot search engine, you must ask your administrator to download
a FASTA file or files to the Mascot server.

Make spectrum source files available as RAW, MGE, MZDATA, MZXML, or MZML
files.
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Using Studies

This topic explains how to create a study and how to use the Proteome Discoverer application
to perform a database search. For illustrative purposes, it uses an example study called
Bailey_2014, which uses a publicly available data set from the Chorus Project
(https://chorusproject.org)!. This project resides under the Elution Order Algorithm project
and includes data about the following.

* Two sets of biological replicates

Four mice (replicates) were sacrificed and dissected. Individual organs of interest from
them were homogenized, and the proteins were extracted from them and labeled. Then
the differentially labeled organ-specific proteomes were mixed together if they came from
the same mouse. Each pooled mouse sample was then run twice, using different
acquisition method parameters.

For information on replicates, see “Technical and Biological Replicates” on page 643.

The TMT 8plex quantification method
* Label switching
* One biological factor: different tissues

* One technical factor: different acquisition methods

Figure 19 shows how different tissue samples are distributed over four biological mouse
replicates.

Figure 19. Distribution of different tissue samples over four biological mouse replicates

Biological @ @ @ @
Replicate
1 2 3 4

Cerebrum Spleen
126 Kidney Cerebellum Lung Muscle
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@‘ g 128 C | Cerebrum Muscle Muscle  Cerebellum
Liver @ \ Lung ; 129 N Lung Heart Cerebrum Lung
g 129¢c| Liver Lung Heart Heart
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Kidney Heart 131 Spleen Spleen Kidney Cerebrum

1 Bailey, D.J.; McDevitt, M. T.; Westphall, M.S.; Pagliarini, D. J; Coon, J. J. Intelligent data acquisition blends targeted and
discovery methods. Journal of Proteome Research, 2014, 13 (4): 2152-2161.
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See these topics:
* Adding a Quantification Method to the Study
* Opening an Existing Study
* Creating a Study
* Adding a Description
* Adding Input Files
* Importing MSF and .pdResult Files
* Specifying the Quantification Method for Multiple Input Files
¢ Setting the Factor Values for the Samples
* Setting Values for Multiple Samples at the Same Time on the Input Files Page
* Setting Values for Multiple Samples at the Same Time on the Samples Page
 Saving a Study
* Copying a Study to Another Computer

* Study Window Parameters

Adding a Quantification Method to the Study

If you are performing reporter ion quantification or precursor ion quantification, you must
add a quantification method to the study. See the appropriate procedure:

* For reporter ion quantification, see “Creating a Quantification Method for Reporter lon
Quantification” on page 352.

* For precursor ion quantification, see “Creating a Quantification Method for Precursor
Jon Quantification” on page 417.

Label-free quantification does not require you to associate a quantification method with the
raw data file or files.

Setting the Study Options

You can set options that apply to all studies and that do not need to be changed for each study.
1. Choose Tools > Options.

2. In the Options dialog box, click Study Options.

3. (Optional) Set the following options:

* Auto Save When Starting Analysis—Determines whether the application
automatically saves the contents of a study when you click % Run .
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* Enable Study Variables Without Multiple Values—Determines whether you can
select all study variables or only those with multiple values in the Grouping &
Quantification page. Study variables with just a single value are displayed in italics.

* Show Warning When Running a Quan Analysis Without Specified Ratios—
Determines whether the application displays a warning if you start an analysis
without creating any ratios in the Grouping & Quantification page.

4. Click OK.

Opening an Existing Study
Now you open an existing study or create a study. (See “Creating a Study” on page 40.)

< To open an existing study

* In the Recent Studies area of the Start Page, click the study name.

* In the Recent Studies area of the Start Page, right-click the study name and choose Open.
—or—

* Choose File > Open Study, or click the Open Existing Study icon, {ji , browse to the
study folder, select the .pdStudy file, and then open it.

1. In the Start area of the Start Page, click Open Study.

2. In the Open Study dialog box, browse to and select the name of the study, and click
Open.

Creating a Study

Note If you want to use a custom quantification method, create it before you create or
open a study.

* For reporter ion quantification, see “Creating a Quantification Method for Reporter
lon Quantification” on page 352.

* For precursor ion quantification, see “Creating a Quantification Method for Precursor
lon Quantification” on page 417.

Label-free quantification does not require you to associate a quantification method with
the raw data file or files.

< To create a study
* On the Start Page, click New Study/Analysis.
* Choose File > New Study/Analysis.
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* Click the Create New Study/Analysis icon, {f .

The New Study and Analysis dialog box opens (see Figure 20).
Figure 20. New Study and Analysis dialog box

Mew Study and Analysis B

Study Name: [ @Q Add Files | [@ Add Fractions Treat as Replicates
New Study

Study Root Directory:
C\Program Files\Proteome Discoverer C|
source files ‘studies

Processing Workflow:

(empty workflow) M |
Consensus Workflow:

(empty workflow) - | = |
Quantification Method:

(No Quantification) A

Select Control Channel:

[ OK l [ Cancel |

In this example, you only specify the name of the study and a root directory to save the
study in.

3. In the Study Name box, specify the mandatory study name.

The application generates a default study name by searching for the common part of the
file names when you add multiple files at once and using this common part as the
suggestion for the name of the new study.

4. In the Study Root Directory box, specify the folder where you will store the study folder.
Click the Browse button (...), and in the Select Folder dialog box, specify the folder and
click Select Folder.

5. Click OK.

The application creates a new study folder in the folder that you specified as the root
directory and opens a new page with the study name (Study: Bailey_2014 in the
example); see Figure 21. It appends a .pdStudy extension to the study file name.
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Figure 21. New Study: Study_name page
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On the Study Definition page, you add a description of your study, select the quantification
method or methods to use in the study, and set up the new factors to use to describe and
distinguish your samples.

Adding a Description

You can optionally add a description of the study by typing it in the Study Description area of
the Study Definition page.

Adding Input Files

Add the input files from the example data set to your study. (You can add input files to the
study at any point.) For the types of input files supported, see “Inputs” on page 10. You can
add individual input files, multiple unrelated input files, or fractions.

Adding a Single Input File or Multiple Unrelated Input Files
< To add a single input file or multiple unrelated input files
1. Click w# pdd Files -

2. In the Add Files dialog box, browse to the location of the input files, and select them.

Note You can also add existing MSF files to a study. The application adds the MSF
file as a new result to the Analysis Results page and adds the raw data files that were
processed to create the MSF files to the Input Files page.

3. Click Open.

—Or—
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* Drag the input file or files from Windows Explorer and drop them onto the Input Files
page.

The input files appear on the Input Files page (see Figure 22). Each file on the page
receives a unique identifier: F1, F2, ..., Fn. The Proteome Discoverer application adds
each file as a single study file.

Figure 22. Input files on the Input Files page
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Adding Fractions

Fractions are raw data files derived from a sample that was separated into multiple vials, with
each vial subjected to different treatment. For example, a sample could be divided into eight
vials, with a different pH level applied to each vial.

One type of fraction is a MudPIT file. MudPIT experiments investigate complex proteomes
by applying multidimensional chromatography to the samples before acquisition in the mass
spectrometer. Typically, this process results in several dozen or even a few hundred fractions
that are separately analyzed by LC/MS, resulting in one raw data file per sample fraction.
Analyzing gel slices or performing in-depth follow-up acquisitions also results in multiple
fractions. Because all these fractions belong to the same sample, the Proteome Discoverer
application can process all raw data files from these fractions as one contiguous input file, and
it generates only one result file.

You can search MudPIT fractions in the application by using the Add Fractions button,

ifl Add Fractions , or in the Proteome Discoverer Daemon utility by using the MudPIT
button. However, Thermo Fisher Scientific recommends that you use the Proteome
Discoverer application to process local batch or MudPIT samples, and use the Proteome
Discoverer Daemon utility only when you need remote access and automatic processing from
the command line—for example, when you use the Xcalibur data system to send data to a
remote Proteome Discoverer computer (host) for acquisition. For information on processing
MudPIT and batch samples with the Proteome Discoverer Daemon utility, see “Using the
Proteome Discoverer Daemon Ustility” on page 123.
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< To add fractions
1. Click i Add Fractions -
In the Add Fractions dialog box, browse to the location of the input files, and select them.

3. Click Open.

The Proteome Discoverer application adds all selected files as a single study file.

Creating Subsets of Fractions

You can optionally use only parts of a file set in a fractionated sample by re-adding them as a
subset on the Input Files page.

< To create subsets of fractions
1. Add the original input files as follows:
a.  On the Input Files page, click (i Add Fractions .

b. In the Add Fractions dialog box, browse to the directory where the fraction files are
located, select the fraction files, and click Open.

The fraction files appear as a file set (F29) on the Input Files page (see Figure 23).
Figure 23. Fraction files added to the Input Files page as file set 29
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2. Re-add some of the fraction files as follows:

a.

b.

Proteome Discoverer User Guide

Click i, Add Fractions .

In the Add Fractions dialog box, browse to the same directory of the original fraction
files, select the fraction files that you want to re-add, and click Open.
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The Proteome Discoverer application adds the selected fraction files to the original
file set as a subset. Figure 24 shows three of the original fraction files added to the file
set as a subset of F29 called F30.

Figure 24. Three fraction files re-added as a subset of F29

File View Administration Tools Window Help

WEHGED A E Y

StartPage % Study: Gygi_TMT_MS3_Statistics * X |

@Q Add Files @ Add Fractions Remaove Files !, Open Containing Folder &3 Mew Analysis (] Open Analysis Template
Study Definition lﬂlia Samples || Analysis Resulis
I Name File Type Quan Method Sample Information
* F2 | Replicate 2 aw TMT 10plex corrected ~ | Sample Type: [Sample. Time (days): [5.7.9.11.13.15.17.25.29.33]
> F3 | Replicate 3 raw TMT 10plex corrected ~ | Sample Type: [Sample], Time (days): [5.7.9.11,13,15,17,25 29, 33]
F5  (Subset of F1) Replicate 1| .raw \TMT 10plex corrected ~ || Sample Type: [Sample]. Time (days): [5.7.9.11.13.15.17.25.25.33]
Sample | Sample Identifier Sample Type Quan Channel | Time (days)
1 Replicate 1 -[126] Sample 126 5
2 Replicate 1 - [127N] Sample 127N 7
3 Replicate 1-[127C] Sample 127C 9
4 Replicate 1 - [128N] Sample 128N 11
5 Replicate 1-[128C] Sample 128C 13
6 Replicate 1-[129N] Sample 129N 15
7 Replicate 1-[129C] Sample 125C 17
8 Replicate 1-[130N] Sample 130N 25
Y 79 Replicate 1- [130C Sample 130C 23
10 Replicate 1-[131] |Sample 131 33
Files:
Date Modified
s\Proteome Discoverer source filesistud i TMT_MS3 ut_f o ction_l.raw 6/20/2015 12:04:00 AM 4

roteome Di 6/19/2015 11:58:00 PM
6/20/2015 12:03:00 AM
6/20/2015 12:02:00 AM
6/19/2015 11:58:00 PM
6/20/2015 12:01:00 AM

roteome D
roteome Di
teome Disco
roteome Disco

Ready

You can create any number of subsets.

When adding fractions to a study, the application first checks to see whether the study already
contains any new files whose location changed within the study. If it finds these kinds of files,
it updates the file locations but does not create new sample files. For example, suppose that
the study contains a file called drive:\xxx\filel. You add filel through file5. The application
updates the path of the filel file but does not create a new sample file.

If all selected files are new—that is, if the study does not already contain the files—the
application creates a new sample file set that contains all the selected files. For example,
suppose that you want to add filel through file5, and all these files are new. The application
creates a new sample file containing files filel through file5.

If the study contains at least one new file, the application checks to see how many existing
study files contain new files that are not subsets. For example, suppose that the existing sample
file consists of all new files. You add filel through file5. The study contains a sample file set
called F1 consisting of filel through file5 and no other files. In this case, the application does
nothing.

As another example, suppose that an existing sample file set called F1 contains all new files
but also some others, for instance, filel through file8. In this case, the application creates a
new subset containing filel through file5 and names it [Subset of F1] F2... .
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As a another example, suppose that an existing file set called F1 contains only new files, such
as filel through file3. The application creates a new file set, F2, which consists of filel
through file5 and is actually a superset of F1. But it adds F2 as a subset to the original F1 file
set. The F2 subset added to F1 is called [Subset of F2] F1... .

As a final example, suppose that an existing file set called F1 contains only new files, such as
filel through file3. You want the application to create a new file set, F2, which consists of filel
through file3 and fileG, as a superset of F1. But because file4 and file5 are missing, the
application issues an error message and takes no action.

The application also does not support multiple file sets containing new files. When it
encounters this situation, it issues an error message and takes no action.

Assigning the Order of Fractions

You can specify the order of the fraction numbers for the files in an input file set. Because files
from different fractions can be very different, this step is required for label-free quantification.
In addition, you must perform retention-time alignment and feature mapping only between
files having the same fraction number.

The Input Files page of a study displays the fraction numbers. It consists of a table that lists
the identification number (ID) of a file, the path and name of the file, modification date, and
size of each file in the file set. The identification number in the ID column follows this
format:

EfileID.fraction

where:

* FilelD is the file number. For example, in the file identification number F21.3, 21 is the
file number.

* Fraction is the fraction number. For example, in the file identification number F21.3, 3 is
the fraction number.

< To assign fraction numbers

1. Add the file set to the study. See “To add fractions” on page 44.

2. Click the Input Files page of the study if that page is not already visible.
3. Click Define Fraction Numbers on the Input Files page (see Figure 25).

This button is available only when the input file set contains multiple files and when the
file set is not a subset of another file set.
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Figure 25. Input Files page displaying fractions

IE Add Files @ Add Fractions 3§ Remove Files & Open Containing Folder £} New Analysis 3] Open Analysis Template

Study Definition Samples || Analysis Results
I0 | Name File Type Sample Information
* @F1 | Jesper SILAC Hela aw Sample Type [Sample]
[F2 | 29Mey3013_DIE_mouse_tmid_BR | saw | Sample Type Samgel
Sample | Sample Identifier Sample Type
2 | 23May3013_DJB_mouse_tmiB_BR | Sample -]

Files: @ Deﬁne Fmdmn Numbers a

ID Name Date Modifisd Size
F2.1 C:\Program Files\Proteome Discoverer source files\studies\Bailey_2014\input_files'29May3013_DJE_mouse_tmt8_BR1_unfrac_165min_dda1d l.raw 52972014 8:48:08 PM 333682344 [Byte]
F22 C:\Program Files\Proteome Discoverer source files\studies\Bailey_2014\input_files\29May3013_DJB_mouse_tmt8_BR2_unfrac_165min_ddal15_1.raw 5/29/2014 8:5020 PM 327781036 [Byte]
F23 CProgram Files\Proteome Discoverer source files\studies\Bailey_2014\input_files\29May3013_DJB_mouse_tmt8_BR3 unfrac_165min_ddal15_1.raw 52972014 8:43:02 PM 330935104 [Byte]
F24 C:\Program Files\Proteome Discoverer source files\studies\Bailey_2014\input_files\29May3013_DJB_mouse_tmt8_BR4_unfrac_165min_dda15_1.raw 5/29/2014 B:45:18 PM 328754564 [Byte]

v

The Specify File Fractions dialog box opens (Figure 26), displaying all the files in a file
set. The files in this example are not in numerical order.

Figure 26. Specify File Fractions dialog box displaying files not in numerical order

F‘ Specify File Fractions EI

Select Difference to Sort By: Apply

#1: E fusion_fracll'cm_ﬂ
#5: E fusion_fracliun_g
#3: E fusion_fractiun_E
#4: E fusion_fracliun_ﬂ
#2: E fusion_fracll'un_E

o E fusio n_fracliun_E

| ok || comcel |

4. Place the files in order by doing one of the following:
* Click Apply to sort the fractions automatically by the selected file part.

The application sorts file names numerically when all the selected file parts start with
a numeric value; otherwise, it sorts them alphabetically.

* Use the arrow keys to the left of Apply, ¢ » , to highlight the part of the file name
to sort by.

When there are multiple different file parts, you can choose a file part by clicking the
arrows; the selected file part is highlighted in blue, while other parts are highlighted
in gray.

—Or—

* Manually change the fraction numbers by dragging the file names. Use the variable
placement handle (E) to drag each file.

The files are now in numeric order (Figure 27).
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Figure 27. Specify File Fractions dialog box displaying files in numerical order

":’ Specify File Fractions EI@
Select Difference to Sort By: Apply

21 fusion_fraction_ﬂ

#2; fusion_fraction_E

#3: fusion_fraction_E

#4: fusion_fraction_ﬂ

#5: fusion_fraction_E

6 fusion_fraction_E

[ Ok | [ Cancel |

5. Click OK to closes the dialog box and store the new fraction numbers, or click Cancel to
restore the previous fraction numbers.

Importing MSF and .pdResult Files
You can add existing MSF and .pdResult files to the study.

When you add an MSF file, the application adds the input files of the MSF file as fractions. If
it cannot, you cannot add the MSF file to the study.

When you add a .pdResult file, the application adds the input files from each MSF file of the
.pdResult file as one fraction. For example, suppose that a .pdResult file was created from two
MSEF files, msfl and msf2. Msf1 was created from filel through file4, and msf2 was created
from file5 through file8. The application adds filel through file4 as one file set and file5
through file8 as a second file set. If the application cannot do this, you cannot add the
.pdResult file to the study.

Specifying the Quantification Method for Multiple Input Files

In this step, you specify the quantification method that was used for each of the files. In the
example data set, all samples were labeled with the TMT 8plex custom quantification
method.

< To set the quantification method for each of the input files
1. Click the Input Files tab if it is not already selected.

2. In each sample row, click the Quan Method column and select the quantification method
(for this example, TMT 10plex) from the list. See Figure 28.
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Figure 28. Setting the quantification method for each raw data file

File View Administration Tools Window Help

i i € Hg* B Y

Start Page X Study: Gygi TMT_MS3_Statistics * X 1 HMvsHS_FTCID PD2.2.0.152-Normalized To TotalPeptideNoMissingDatarill x

[lig, Add Files (i}, Add Fractions ~ $§ Remove Files {2, Open Containing Folder 43 New Analysis ] Open Analysis Template

Study Definition i Input Files | Samples | Analysis Resulis

0 Name File Type Quan Method Sample Information
» F1 |Replicate 1 raw TMT 10plex corrected + | Sample Type: [Sample], Time {days): [5.7.9.11.13 15,17, 25,29, 33]
» F2 | Replicate 2 raw TMT 10plex corrected ~ | Sample Type: [Sample], Time {days): [5.7.9.11.13.15.17.25.29. 33]
» m IR H | Sample Type: [Sample], Time (days): (5.7.9, 11,13, 15, 17, 25,29, 33]

TMT 10plex corrected

Ready

Setting the Factor Values for the Samples

Thermo Scientific

When you select a quantification method for a file, the Proteome Discoverer application
generates a sample placeholder for each quantification channel.

The term “sample” refers to a distinct measurement of an analyte. At a minimum, a RAW data
file contains at least a single sample, or in the case of sample multiplexing, it uses isobaric or
metabolic labeling for multiple samples. If you measure the analyte from the same vial in two
acquisitions—that is, if you measure two technical replicates—the application considers them
two different samples. If you split the analyte, label each with a different isobaric tag, mix
them, and acquire them into a single RAW data file, the application considers the two
differently labeled parts as two different samples.

Each sample is associated with one of the following sample types: (Currently only
quantification uses sample types.)

* Sample: A specimen from a larger biological entity.
* Control: A sample typically used as a reference sample in a quantification experiment.
* Blank: A sample consisting only of solvent and no sample mixture.

* Standard: A sample consisting of a standard quality-control peptide mixture.

You can create ad hoc relative quantitative ratios between any study factors or sample types,
for example, blank/standard, control/sample, blank/control, and standard/blank. You can

leave all of the channels as samples or make all of the channels any combination of sample,
control, blank, or standard.

The Sample Type column on the Samples page of the study displays the sample type of each
sample. The default sample type is Sample. If a file has samples for different quantification
channels, mark one of the samples Control. In this example, the channel that was used to label
the mouse kidney tissues is used as the control for generating the quantification ratios.

You can also use the control channels in scaling. For more information, see “Normalizing
Peptide Groups and Protein Abundances” on page 535.
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Each sample is associated with a quantification channel shown in the Quan Channel column
and with values for each of the factors that you specified for your study. Previously, you
specified a factor for the acquisition method used and a factor for the tissue that was extracted
and labeled. You now set the correct factor values for each of the samples in the study.

Each sample has an automatically generated sample name composed of the raw data file name

and the appended name of the quantification channel. You can change this name, but the

name must be unique among all samples in the study.

R

**

1.

To view the samples

On the Input Files page, click the gray arrow to the left of a sample to display its
constituent file entries.

A hierarchical view opens, showing the samples contained in a raw data file. For each of
the raw data files in the example, there are eight samples for the eight quantification
channels of the TMT 8plex method. See Figure 29.

Figure 29. Samples in a raw data file

Click the red arrow to
close a file entry.

Click the gray arrow to
expand a single file entry.

File View Administration Tocls Window Help

Wi RGN E Y

Start Page 2 Study: Gygi_TMT_MS3_: istics = x|

llig Add Files (i Add Fractions 3§ Remove Files  ((d, Open Containing Folder &3 New Analysis (i) Open Analysis Template

Study Definition | IS Samples || Analysis Results

I | Name File Type Quan Method Sample Information
[F1 |Replicate 1 | ew ORI || Sample Type: [Samplel. Time (days): n/al
Sample | Sample Identifier Sample Type Quan Channel | Time (days)
K Replicate 111261 Sample BN ia =
2 Replicate 1 - [127N] Sample - [ 127N nia -
3 Replicate 1 - [127C] Sample - [z7c iz
4 Replicate 1-[128N] Sample - | 128N nia -
5 Replicate 1 - [128C] Sample BEES nia
5 Replicate 1 - [129N] Sample BE=D nia =
7 Replicate 1-[128C] Sample - [ 12sc nia
8 Replicate 1 - [130N] Sample BEET] nia -
s Replicate 1 - [130C] Sample BEES ni=
10 Replicate 1-[131] Sample ~ 131 nia =
v _
Files: (i Define Fraction Numbers
D Hame Date Modified Size
F1.1  Ci\Program Files\Proteome Discoverer source _TMT_MS3 S input_files\fusion_fraction_1.raw  6/20/2015 12:04:00 AM 409953882 [Byte]
F12  C:\Program Files\Proteome Discoverer source files) _TMT_MS3_ input_files\fusion_fraction_2.raw  6/19/2015 11:58:00 PM 361056850 [Byte]
F13  CA\Program Files\Protcome Discoverer source _TMT_MS3 input_files\fusion_fraction_3.rew  6/20/2015 12:03:00 AM 348689230 [Bytc]
Fl.4  Ci\Program Files\Proteome Discoverer source _TMT_MS3_ input_files\fusion_fraction_4.raw  6/20/2015 12:02:00 AM 368239074 [Byte]
F1.5  C:\Program Files\Proteome Discoverer source _TMT_MS3_ input_files\fusion_fraction_5.rsw  6/19/2015 11:58:00 PM 353918202 [Byte]
F16  CA\Program Files\Protcome Discoverer source _TMT_MS3 input_files\fusion_fraction_6.raw  6/20/2015 12:01:00 AM 364324070 [Bytc]
F1.7  Ci\Program Files\Proteome Discoverer source _TMT_MS3_ input_files\fusion_fraction_7.rew  /20/2015 12:01:00 AM 366356810 [Byte])
F1.8  C:\Program Files\Proteome Discoverer source TMT_MS3_: input_filest fraction_S.raw  6/19/201511:57-00 PM 356743250 [Byte]
F18  CA\Program Files\Protcome Discoverer source _TMT_MS3 input_files\fusion_fraction_S.rew  6/19/2015 11:58:00 PM 380534198 [Bytc]
F1.10 ‘C:\Program Files\Proteome Discoverer source i_TMT_MS3_¢ i t_filesif _fraction_10.raw 6€/20/2015 12:00:00 AM 3539860868 [Byte]
F1.11  C:\Program Files\Proteome Discoverer source _TMT_MS3_ input_filestfusion_fraction_11.raw 6/20/2015 12:00:00 AM 370587452 [Byte]
F1.12  C:\Program Files\Proteome Discoverer source _TMT_MS3 input_files\fusion_fraction_12.raw 6/20/2015 12:05:00 AM 358417404 [Byte]
> F2 | Replicate2 raw TMT 10plex corrected ~ | Sample Type: [Sample], Time (days): [5. 7.9, 11,13, 15, 17, 25,29, 33]
> F3  Replicate3 raw TMT 10plex corrected - | Sample Type: [Samplel. Time (days):[5.7.9.11.73.15.17.25.29.33]
Ready

To set the factor values for the samples
Click the Input Files tab if it is not already selected.
Click the gray arrow next to the first sample to expand the information about the sample.

For the first factor, set the value for each sample in each raw data file by selecting the
down arrow in the factor column and then selecting the value from the list.

For the second factor (in the example, Tissue), set the value for each sample in each raw
data file by selecting the down arrow in the factor column and then selecting the value
from the list.
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Figure 30 shows this process for the Tissue factor.

Figure 30. Setting the factor values for the Tissue factor

File View Administration Tools Window Help

@ N D DO

StartPage X Study: Gygi_TMT_MS3_

[lig Add Files (i Add Fractions 3§ RemoveFiles {dl, Open Containing Folder &3 New Analysis ] Open Analysis Template

St.udy Definition | [MERTRSEEY | Samples || Analysis Results

Name File Type GQuan Method Sample Information
-mm R e | Sample Type: [Sample], Time (days):[5.7.9.11.13.15.17.%
Sample | Sample Identifier Sample Type Quan Channel | Time (days)
1 Replicate 1-[126] Sample - |12 5 -
2 Replicate 1-[127N] Sample: BEED 7 -
3 Replicate 1-[127C] Sample: BES 9 -
4 Replicate 1- [128N] Sample - | 1zen " -
5 Replicate 1-[122C] Sample - | 128C 13 -
3 Replicate 1- [123N] Sample - [ 1z8n 15 -]
7 Replicate 1-[129C] Sample - | 128c 17 -
8 Replicate 1- [130N] Sample - | 130m 25 -
9 Replicate 1-[130C] Sample - | 130c 29 -
[0 Replicate 1-[131] Sample - 131 33 -]
Y Fles @ Define Fracion Numbers :a
D Name 7
F11  CiProgram Files\Proteome Discoverer saurce i_TMT_MS3_ Statisticalnput fles){ .aw
F12  C/\Program Files\Protsome Discoverer source ji_TMT_MS3_ input_files 2 raw
F13  CiProgiam FilestProteome Discoverer source i_TMT_MS3_Statisticstinput_files)| 11 3w
F14  C/\Program Files\Protsome Discoverer source ji_TMT_MS3_ - files)| 13 Araw
F15  CiProgram Files!Proteome Discoverer saurce j_TMT_MS3_Statisticslinput_fles!{ | 5w
F16  C/\Program Files\Protsome Discoverer source ji_TMT_MS3_ - files) 6.raw
F17  CiProgram FilesProteome Discoverer source j_TMT_MS3_Statisticstinput_files)| 17 7 raw
F18  CiProgram Files\Proteome Discoverer source ji_TMT_MS3_ - files)| 25 Sraw
F19  CiProgram Files\Proteome Discoverer saurce j_TMT_MS3_Statisticslinput_files)| 29 9.raw
F110  C/\Program Files\Protsome Discoverer source ji_TMT_MS3_ s 10.raw
F1.11  CiProgram Files!Proteome Discoverer saurce j_TMT_MS3_Statisticslinput_fies! .raw
F112  C/\Program Files\Protsome Discoverer source ji_TMT_MS3_ 3 ~ P12 raw
> F2 | Replicale2 qaw | TMT 10plex corrected ~ | Sample Type: [Sample], Time (days): [5.7.9. 11.13.15.17. 2
» F3 Replicate 3 aw TMT 10plex corrected ~  Sample Type: [Sample], Time (days): [5.7.9.11.13,15,17 .3

Ready

5. Set the same values in the Acquisition and the Tissue columns for the rest of the samples.

After you finish setting the factor values for each sample, the Input Files page resembles
Figure 31. (In the example data set, you must set 128 factor values for eight files with
eight samples each with two factors each.)

Note For instructions on changing the values for factors or other study variables for
multiple samples at once, see “Setting Values for Multiple Samples at the Same Time
on the Input Files Page” on page 53.
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Figure 31. Completed sample factors

File View Administration Tools Window Help

wRrESl=rIp

Start Page . Study: Gygi_TMT_MS3_Statistics * X |

=g

[lig Add Files (i Add Fractions 3§ RemoveFiles {dl, Open Containing Folder &3 New Analysis ] Open Analysis Template

Study Definition | (L AaLad | Samples || Analysis Results

10 Name File Type  Quan Method Sample Information
[F1 [Repicate 1 [row (LRIt | Sample Type: [Sample]. Time (days):[5.7.9. 1. 13. 15, 17. 25.23. nia]
Sample | Sample Identifier SampleType | Guan Channel | Time (days)
1 Replicate 1- [126] Sample BES 5 -
2 Replicate 1- [127N] Sample B 7 -
3 Replicate 1- [127C) Sample BEES 3 -
4 Replicate 1- [128N] Sample B I -
5 Replicate 1- [126C] Sample - | 128¢ 1 -
5 Replicate 1- [129N] Sample BEE 15 -
7 Replicate 1- [129C] Sample BEEES 7 -
8 Replicate 1 - [130N] Sample - | 130n 5 -
3 Replicate 1- [130C] Sample BEES ) -
[@ Replicate 1- [131] Sample EEED 8 -
7 Files: il Define Fraction Numbers
D Name Date Modified Size
F11  CiProgram FilesiProteome Discoverer source i TMT_MS3_ input_filesifusion_fraction_1.raw  6/20/2015 12:04:00 AM 403953882 [Byte]
F12  ClProgram Files!Protcome Discoverer source i_TMT_MS3_Statistics'input_files\fusion_fraction_Zraw 6192015 11:56:00 PM 361066850 [Byte]
F13  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_3.raw  6/20/2015 120300 AM 343689230 [Byte]
Fl4  ClProgram FilestProtcome Discoverer source i_TMT_MS3_Statistics'input_files\fusion_fraction_d.raw  6/2002015 120200 AM 368233074 [Byte]
F15  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_5.raw  6/19/2015 11:58:00 PM 353318202 [Byte]
F16  ClProgram Files!Protcome Discoverer source i_TMT_MS3_Statistics'input_filesifusion_fraction_6.raw  6/2002015 1201:00 AM 364324070 [Byte]
F17  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_7.raw  6/20/2015 12.01:00 AM 366356810 [Byte]
F18  ClProgram Files!Protcome Discoverer source i_TMT_MS3_Statistics'input_filesifusion_fraction_S.raw 6192015 11.57.00 PM 356743250 [Byte]
F19  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_S.raw  6/19/2015 11:58:00 PM 330534198 [Byte]
F110  CiProgram Files!Protcome Discoverer source i_TMT_MS3_Statistics'input_files\fusion_fraction_10.raw 6/2002015 1200:00 AM 353860868 [Byte]
F1.11  CiProgram FilesiProteome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_11.raw 6/20/2015 12:00:00 AM 370587452 [Byte]
F112  CiProgram FilestProtcome Discoverer source i_TMT_MS3_Statistics'input_filesifusion_fraction_1Z.raw 6/2002015 12.05.00 AM 358417404 [Byte]
> F2 | Replicate 2 mw | TMT 10plex comected ~ | Sample Type: [Sample], Time (days): [5. 7.9, 11,13, 15,17, 25,23, 33]
* F3  Replicate 3 saw | TMT 10plex comected = | Sample Type: [Sample], Time (days):[5.7.9.11.13.15.17.25,29.33]

6. Click the red down arrow next to each sample to compress the information display.

The Sample Information column summarizes the information about the samples
contained in a file (see Figure 32).

Figure 32. Sample Information Column

File View Adrministration Tools Window Help

IR 2@ DEEEE@RiAien 2 A
StartPage 3 Study: Bailey_2014* x | ~ 4
m Add Files @ Add Fractions x Remove Files *, Open containing folder \if} Mew Analysis q;] Open Analysis Template

Study Definition | UGN N | Samples || Analysis Results

10 Mame File Type Quan Method rSample Information

F1  28May3013_DJB_mouse_tmt8_BR1_unfrac_165min_ddals_1 | raw THT Bplex ~ I Sample Type: [Control, Sample], Acquisition: [IDA]. Tissue: [Kidney, Cerebellum, Muscle, Cerebrum, Lung, Liver, Heart, Spleen]
F2  25May2013_DJE_mouse_tmt8 BRZ unfrac_165min_ddald 1  raw TMT Bplex ~ | Sample Type: [Control, Sample]. Acquisition: [IDA], Tissue: [Kidney, Cerebellum, Muscle, Cerebrum, Lung, Liver, Heart, Spleen]
F3  25May2013_DJE_mouse_tmtd_BR2_unfrac_165min_ddal3_1 | raw TMT Bplex ~ ' Sample Type: [Control. Sample]. Acquisition: [IDA]. Tissue: [Kidney. Cerebellum, Muscle, Cerebrum. Lung, Liver, Heart, Spleen]
F4  25May3013_DJE_mouse_tmt8_BR4_unfrac_165min_dda15_1 | raw TMT Bplex ~ I Sample Type: [Control, Sample]. Acquisition: [IDA]. Tissue: [Kidney. Cerebellum, Muscle, Cerebrum, Lung, Liver, Heart, Spleen]
F5  31May3013_DJB_mouse_tmt8_BR1_unfrac_165min_mae15_1 | raw TMT Bplex +  Sample Type: [Control, Sample], Acquisition: [DDA], Tissue: [nfz, Cerebellum, Musde, Cerebrum, Lung, Liver, Heart, Spleen]

F&  31May2013_DJE_mouse_tmt8 BRZ unfrac_165min_mael15_1 raw TMT Bplex ~ ! Sample Type: [Control, Sample]. Acquisition: [DDA], Tissue: [Kidney, Cerebellum, Muscle, Cerebrum, Lung, Liver, Heart, Spleen]
F7  31May2013_DJE_mouse_tmtd_BR2_unfrac_165min_mae15_1 raw TMT Bplex ~ | Sample Type: [Control. Sample]. Acqui
31May3013_DJB_mouse_tmt

.

n: [DDA]. Tissue: [Kidney. Cerebellum, Muscle, Cerebrum. Lung. Liver, Heart, Spleen]
Sample Type: [Control, Sample]. Acquisition: [DI

4 4 44 4 .4 d .4

Ready

7. (Optional) Click the Samples tab.

Figure 33 shows the Samples page. It displays the same sample information as the Input
files page.
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Figure 33. Samples page

File View Administration Tools Window Help
e e w J = — N |
oIV S = | l;-jl ﬁ B 5 e 0
Start Page X Study: Gygi_TMT_MS3_Statistics * X
(i, Add Files (i} Add Fractions Remove Files |, Open Contsining Folder £ New Analysis (] Open Analysis|
Study Definition || Input Files | IS0l =Analysis Results
‘ Sample | Sample Identifier Sample Type Time (days)
= = - = - o]
=[5 Replicate 1 - [126] Sample -5 -
=52 Replicate 1-[127N] Sample - | -
® S3 Replicate 1-[127C] Sample - |9
® 54 Replicate 1 - [128N] Sample -
® S5 Replicate 1-[128C] Sample - |13
® S6 Replicate 1-[123N] Sample - |18
® S7 Replicate 1-[125C] Sample - |17
® S8 Replicate 1-[130N] Sample - |25
® 59 Replicate 1-[130C] Sample BE]
® 510 Replicate 1-[131] Sample - |33
@ S Replicate 2 -[126] Sample -5
® 512 Replicate 3 -[126] Sample -5
® S13 Replicate 2 - [127N] Sample -7
@ S14 Replicate 2 - [127C] Sample - |3
® S15 Replicate 2 - [128N] Sample -
® 516 Replicate 2 -[128C] Sample - |13
@ S17 Replicate 2 - [123N] Sample - |15
® 518 Replicate 2 -[125C] Sample - |17
® S19 Replicate 2 - [130N] Sample - |25
® 520 Replicate 2 -[130C] Sample - |29
@ S21 Replicate 2 -[131] Sample - |33
® 52 Replicate 3 -[127N] Sample -7
® 523 Replicate 3 -[127C] Sample - |9
® S24 Replicate 3 -[128N] Sample -
® 525 Replicate 3 - [128C] Sample - |13
® 526 Replicate 3 -[123N] Sample - |18
@ S27 Replicate 3 - [129C] Sample - |17
® 528 Replicate 3 -[130N] Sample - |25
® 529 Replicate 3 - [130C] Sample BE]
® 530 Replicate 3 -[131] Sample - |33
Ready

Setting Values for Multiple Samples at the Same Time on the Input Files Page

Thermo Scientific

Highly multiplexed data are results obtained from processing several samples from one raw
data file mixed and analyzed together in one LC/MS analysis, where isotopic and isobaric
labels were used in quantification to distinguish the contribution of the individual samples. If
you have highly multiplexed data, several files and samples with many study variables to set
(sample type, quantification channel, study factors), or both, you can set values for study
variables for multiple samples at once. You can use either the mouse or the keyboard to set
these values on the Input Files page.

You can also use multicell editing on the Samples page to enter factor values for several
samples. For example, if you have acquired data from several different tissues and the tissue is
encoded in the file and sample names, you can use the filter option on the Samples page to
filter all samples that contain “liver” and then set the Tissue factor to “liver” for all these
samples.

< To set values for multiple sample cells at the same time by using the mouse

1. Click the Input Files tab.

2. To select multiple samples for one study variable, select the first cell and drag the cursor to
select the remaining cells.
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Figure 34 shows multiple cells being selected in the Acquisition column.

Figure 34. Selecting multiple cells at one time

File View Administration Tools Window Help

FEDEDEDE

|G € bl ]

StartPage X' Study: Gygi_TMT_MS3

lig Add Files (i) Add Fractions  $§ Remove Files  {dl, Open Containing Folder 53 New Analysis () Open Analysis Template

Study Definition | [[daagl | Samples || Analysis Results

I5 Name File Type Quan Method  Sample Information
[F1 |Repicate 1 |row ISR || Samoke Type: [Sample], Time (days):[5.7.9. 11.13. 15, 17.25.29.33]
Sample | Sample Ideniifier Sample Type | Quan Channel | Time (days) | Acquisiion | Tissue
1 Replicate 1- [126] Sample -1 5 B EN - | Kidney -
2 Replicate 1- [127N] Sample - (12N 7 BEN - | Cerebellun -
3 Replicate 1- [127C] Sample - [127c 3 B EN - | Muscle -
4 Replicate 1 - [128N] Sample - [128n 1 B | Cercorum =
5 Replicate 1 - [126C] Sample - [ 128C 13 - | Da - | Lung -
3 Replicate 1 - [129N] Sample - 129N 15 - | zDa - | Liver -
7 Replicate 1 - [130C] Sample - [130C 2 - | IDa - [Heat -
E Replicate 1- [131] Sample EEED = - |[zoa HE
v -
Files: (i} Define Fraction Numbers
D Name Date Modified Size
F11  CiProgram Files\Prateome Discoverer source i TMT_MS3_ filesifusion_fraction_1.raw  6/20/2015 12:04:00 AM 403953882 [Byte]
F12  C:Program Fikes\Proteome Discoverer source i_TMT_MS3._ _filesifusion_fraction_2.raw  6/19/2015 1153:00 PM 351066850 [Byte]
F13  CiProgram Files\Prateome Discoverer source i_TMT_MS3_ filesifusion_fraction_3raw  6/20/2015 120300 AM 343683230 [Byte]
Fl4  C:Program Fiks\Proteome Discoverer source i_TMT_MS3._ _filesifusion_fraction_4.raw  6/20/2015 12.02.00 AM 368239074 [Byte]
F15  CiProgram Files\Prateome Discoverer source i_TMT_MS3_ filesifusion_fraction_5.raw  6/19/2015 1158:00 PM 353318202 [Byte]
F16  C:Program Fikes\Proteome Discoverer source i_TMT_MS3._ _filesifusion_fraction_6.raw  6/20/2015 12.01:00 AM 364324070 [Byte]
F17  CiProgram Files\Prateome Discoverer source i_TMT_MS3_ filesifusion_fraction_7.raw  6/20/2015 12.01:00 AM 366356810 [Byte]
F12  C:Program Files\Proteome Discoverer source i_TMT_MS3._ _filesifusion_fraction_.raw  6/19/2015 1157.00 PM 356743250 [Byte]
F19  CiProgram Files\Proteome Discoverer source i_TMT_MS3_ filesifusion_fraction_S.raw  6/19/2015 11:58:00 PM 380534198 [Byte]
F1.10  C:Program Fikes\Proteome Discoverer source i_TMT_MS3._ _filesifusion_fraction_10.raw 6/20/2015 12.00:00 AM 353860868 [Byte]
F1.11  CiProgram Files\Prateome Discoverer source i_TMT_MS3_ filesifusion_fraction_11.raw 6/20/2015 12:00:00 AM 370587452 [Byte]
F1.12  C:Program Fikes\Proteome Discoverer source i_TMT_MS3_ _filesifusion_fraction_12.raw 6/20/2015 12.05:00 AM 358417404 [Byte]
» F2 | Replicate mw | TMT 10plex comected ~ | Sample Type: [Sample], Time (days): [5. 7.9, 11,13, 15,17, 25,23, 33]
* F3 | Replicate3 saw | TMT 10plex comected = | Sample Type: [Sample], Time (days):[5.7.9.11.13.15.17.25,29.33]

Ready

3. Press the F2 key to enter multicell editing mode.
4. Select the new value from the list in the last cell that you selected.

5. Press the RETURN or ENTER key, or click elsewhere in the application.

In the example, the values in the cells of the Acquisition column change from IDA to DDA,

as shown in Figure 35.
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Figure 35. Multiple values changed at one time

File View Administration Teols Window Help

W e ﬁ,D r

StartPage X Study: Gygi_TMT_MS3_

lig Add Files (i Add Fractions 3§ Remove Files (@, Open Containing Folder &3 New Analysis (i Open Analysis Template

S(udy Definition | L] | Samples || Analysis Results
Name File Type Quan Method  Sample Information

-mm A=Wl | 5amole Type: [Sample], Time (days) [5.7.9. 11,1315, 17,25, 29,
Sample | Sample Identifier SampleType | Quan Channel |Time (days) | Acquisiton | Tissue
1 Replicate 1- [126] Sample -1z 5 - | ooa - | Kidney
2 Replicate 1-[127N] Sample - 12 7 - | ooa - | cerebeliur ~
3 Replicate 1- [127C] Sample - [1z7C 3 - | ooa - | Muscle
4 Replicate 1- [128N] Sample - 128 1 - | ooa - | cerebrum -~
5 Replicate 1- [128C] Sample - [ 128C 13 - | ooa - | Lung
3 Replicate 1-[129N] Sample - 129 15 - | ooa - | Liver -
7 Replicate 1-[130C] Sample - [130C 29 - | ooa - |Heat
[E Replicate 1-[131] Sample - [ 13 33 - | DDA - | Spleen -
v
Files: (il Define Fraction Numbers
D Name Date Modified Size
F11  CiProgram Files\Proteome Discoverer saurce files| \Gyai_TMT_MS3_Statisticslinput_fles\fusion_fraction_l.;aw  6/20/2015 12.04.00 AM 403963882 [Byte]
F12  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_files\fusion_fraction 2 raw  6/19/2015 11:58:00 PM 361086850 [Byte]
F13  CiProgram Files\Proteome Discoverer saurce files| \Gyai_TMT_MS3_Statisticslinput_files\fusion_fraction_3.raw  6/20/2015 12.03.00 AM 348683230 [Byte]
F14  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_4.raw  6/20/2015 12:02:00 AM 368233074 [Byte]
F15  CiProgram Files\Proteome Discoverer saurce files| \Gyai_TMT_MS3_Statisticslinput_fles\fusion_fraction_5.raw  6/19/2015 11.58:00 PM 35318202 [Byte]
F16  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_6.raw  6/20/2015 12:01:00 AM 364324070 [Byte]
F17  CiProgram Files\Proteome Discoverer saurce files| \Gyai_TMT_MS3_Statisticslinput_fles\fusion_fraction_7.raw  6/20/2015 12.01:00AM 366356810 [Byte]
F18  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction 8 raw  6/19/2015 11:57-00 PM _ 356743250 [Byte]
F19  CiProgram Files\Proteome Discoverer saurce files| \Gyai_TMT_MS3_Statisticslinput_fles\fusion_fraction_S.raw  6/19/2015 11.58:00 PM 380534198 [Byte]
F110  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_flesifusion_fraction_10.raw 6/20/2015 12:00-00 AM 353850868 [Byte]
F1.11  CiProgram Files\Proteome Discoverer saurce files| \Gyai_TMT_MS3_Statisticslinput_files\fusion_fraction_11.raw 6/20/2015 12.00.00 AM 370587452 [Byte]
F112  CiProgram FilesiProtsome Discoverer source i_TMT_MS3_ input_filesifusion_fraction_12.raw 6/20/2015 12:05:00 AM 358417404 [Byte]
> F2 | Replicale2 saw | TMT 10plex corrected ~ Sample Type: [Sample], Time (days): [5.7. 9. 11.13.15, 17,25, 29, 33]
> F3 | Replicated raw | TMT 10plex comected +  Sample Type: [Sample], Time (days) (5.7, 9. 11.13.15.17, 25,29, 33]

Ready

< To set values for multiple sample cells at the same time by using the keyboard
1. Click the Input Files tab.

2. Click the first cell to edit.

3. Press the ESC key twice until you are no longer in cell editing mode.

4. Holding down the SHIFT key, use the up and down arrow keys on your keyboard to
select the cells that you want to edit.

5. Press the F2 key to enter multicell editing mode.

6. In the last cell selected, use the up and down arrow keys to select a new cell value from the
list.

7. Press the RETURN or ENTER key to apply your change to all selected cells.

Setting Values for Multiple Samples at the Same Time on the Samples Page

Thermo Scientific

Use the following procedure to change values for multiple samples on the Samples page.

% To set values for multiple samples at the same time on the Samples page
1. Click the Samples tab.
2. Click the Contains icon, , if necessary, in the Acquisition column.
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Saving a Study

3. In the box next to the icon, type the name of the filter.

For example, suppose you want to change the acquisition method for a number of
samples from IDA to DDA. If you want to display only samples that contain “DDA,”
type dda in the filter box. Figure 36 shows the results.

Figure 36. Multicell editing of samples using filters
Start Page X Study: Gygi TMT_MS3_Statistics ¥ X
@g Add Files @ Add Fractions Remave Files | Open Containing Folder &3 New Analysis (] Open Analysis Template

Study Definition || Input Files Analyzis Rezultz

Sample |Sample Identifier Sample Type Time (days)
O] [E 126 - T, ® - O]

4 51 Replicate 1-[1286] Sample h

+ 511 Replicate 2 - [126] Sample |5

H 512 Replicate 3 - [126] Sample 5

4. Select the first cell to change, and then drag the cursor to select the remaining cells that
you want to change.

5. Press the F2 key to enter multicell editing mode.
6. Select the new value from the list in the last cell that you selected.

7. Press the RETURN or ENTER key, or click elsewhere in the application.

To return the samples to their unfiltered state, select the Clear All Filters icon, El

You can save a study manually or automatically.

You can save a study manually at any time. A change in a study that requires you to save it is
indicated with an asterisk (*) in the tab after the study name.

Note Studies and analyses in the Proteome Discoverer application are separate and must
be saved separately. Saving a study does not save an analysis, and saving an analysis does
not save a study.

You can set an option to have the application save studies automatically when you click

¢ Run . This option also saves the results generated in the study. It saves the analysis
containing the workflow, but when you close the study and reopen it, you must access the
analysis by clicking the Analysis Results tab, and then doing one of the following:

* Click & Reprocess ~ , and choose All Analysis Steps (to open both the processing and
consensus workflow) or Last Consensus Step (to open just the consensus workflow).

—Or—

* Right-click the name of the result file and choose Show Details.
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< To save a study manually

Choose File > Save.

The Proteome Discoverer application saves the study in the study_name.pdStudy file in
the study directory.

< To save a study automatically

1. At some point before you click g Run | choose Tools > Options.
2. In the Options dialog box, select Study Options in the left pane.
3. Select the Auto Save When Starting Analysis check box.

4. Click OK.

The Auto Save When Starting Analysis option does not take effect for any open studies.
The application automatically saves only newly opened studies.

< To save all open studies

Choose File > Save All.

The Proteome Discoverer application saves all open studies.

Copying a Study to Another Computer

If your computer has run out of storage space or no longer works, you might want to move
your study data to a new computer to continue working with it. You can copy a study folder
with all of its data to another computer and continue to use it on another installation of the
Proteome Discoverer application.

Your computer system must meet the following prerequisites to effect this transfer:

* All file references in a study must not point to fixed locations on a specific computer. You
must be able to update the storage paths to a new location.

The study management system automatically tries to locate files in a study folder or any
of its subfolders. You can resolve all missing file issues in one of the following ways:

—  Copy all missing input files or missing result files into the study folder or a subfolder.
For example, within the study folder you can create a folder called Input Files and
copy all raw data files into the Input Files folder.

—  Update the file location by re-adding the files to the study. If the study can no longer
find a drive:\data\abc.raw file because you have moved the file to drive:\data\project
xy\abc.raw, you can add the abc.raw file again from the new location. The study
management system stores the new location for the file. It also retains all
quantification methods, factors, and other study variables set for the file.

* The quantification methods stored in a study do not keep their connection to the initially
connected processing server from which they were received.
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When you go to the Study Definition page of an open study, you find all quantification
methods currently available on the connected processing server listed in the
Quantification Methods box in the upper right corner. By clicking the check box next to
a listed quantification method, you can add this method to the study. When you save a

study, the study management system stores the added quantification methods in the study
file.

The quantification methods stored in the study are kept independent of the processing
server. However, once you add a quantification method to a study, the method is
independent of the connected processing server, and any changes you make to the
quantification methods do not appear in the quantification methods already added to
your study. You must be able to display and edit the quantification methods within the
study itself. If you hold the mouse pointer over one of the check boxes representing a
quantification method, two small icons for editing a method and exporting a method
appear (see Figure 37).

Figure 37. Icons for editing and exporting a quantification method

‘Quantification Methods

Dimethylation 3plex (C2H6, C2H_[] iITRAQ 4plex rau=| Low Resolution TMTe Gplex E
Dimethytation Solex (G2H4, C2D4, T3C2D4)  Method for (TRAQ™ 4-plex mas 1205 by Method for low resalltion 6-plex Tandem M
Mathod Applied Binsystams Tag® of Proseame Seiances pic

Full 180 Labeling (0211802) [[]  iTRAQ 8plex

180 tsbiing method for ull isbeled sampiles Method for TRAQ™ Bpfex ma] |
Agplied Binsystems et
Incomplete 180 Labeling (02 .. . 0 Chan 2
O Low Resolution jodo TMT|[Qua Channels:
180 iabeiling method for incompletely iabeled 114
samples Hethod for low resalution cy=d |
! Teg@ oA | 115
iodo TMT Bplex ] 116 ’:
Mathod for oystaine-reactive S-plex Tandem e

fzs3 T2g® of Proteome Sciences pic

m »

Save icon

Edit icon

Clicking the Edit icon opens the Quantification Method Editor.

Note If a quantification method is already set for one or more input files, you cannot
change the number and names of the quantification channels. In this case, you can
only change the modifications set for the method or the channels. Click the Export
icon to save the quantification method to a METHOD file that you can then import
into another Proteome Discoverer instance.

The quantification methods are now automatically set for the quantification nodes
contained in the workflow to avoid any accidental mismatches between the quantification
methods specified for an input file and the quantification methods set in a workflow. The
analysis validation detects any inconsistencies.

You can also use the Proteome Discoverer Daemon utility to select a quantification
method. For information on this procedure, see “Running the Dacmon Utility from the
Window” on page 124.
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Table 2 describes the parameters available on the pages of a study.

Table 2. Study page parameters (Sheet 1 of 6)

Parameter

Command buttons

Description

W Add Files

Opens the Add Files dialog box so that you can select the files to submit to the
processing workflow. You can add RAW, MSE MGE, MZXML, MZDATA, MZML,
and .pdResult files.

This button is available only when the Input Files page is selected.

il Add Fractions

Opens the Add Fraction dialog box so that you can select a series of input spectrum
files in any format that are fractions. The formats can be RAW, MGE MZXML,
MZDATA, or MZML.

This button is available only when input files are selected on the Input Files page.

38 Remove Files

Removes the selected input files from the Input Files page.

This button is available only when the Input Files page is selected.

&\, Open Containing Folder

Opens the folder or folders containing the .pdResult file and the MSF file
corresponding to a selected analysis result on the Analysis Result page. This button
opens the folder or folders in Windows Explorer.

23 MNew Analysis

Opens a new Analysis window.

LJ Open Analysis Template

Opens the Open Analysis Template dialog box so that you can select a custom
.pdAnalysis file to use as a template.

Study Definition page Displays basic study information, the quantification method, and study factors.
Study Summary Displays information about the study.
Study Name Displays the name of the study that you entered in the Study Name box of the Create
New Study/Analysis dialog box.
Study Directory Displays the directory where the study is located. You entered this location in the
Study Root Directory box of the Create New Study/Analysis dialog box.
Last Changed Displays the date and time that you saved the most recent change.

Creation Date

Displays the time and date that you clicked OK in the New Study and Analysis dialog
box to create the study.

Study Description

Displays your description of the study.

Quantification Methods

Displays the quantification methods available for the selected input files in the study.

Thermo Scientific
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Table 2. Study page parameters (Sheet 2 of 6)

Parameter Description
Study Factors Displays information about the factors that distinguish two or more samples.
Examples of factors are drug treatment; time of drug application; differences in tissue,
organism, patient, and so forth; differences in sample preparation, chromatography
settings, acquisition parameters; or differences in the isobaric or metabolic labels used.
Paste Pastes the copied study factor box into the Study Factors area and assigns each copy

(Study Factors area)

the study factor name and an incrementing number: szudy_factor1, study_factor2,
... study_factor_n.

This command is only available after you select the Copy command.

Copy

(Study Factors area)

Copies the selected study factor box.

Add

(Study Factors area)

Specifies the type of study factor to add to the study. It can be one of the following:

* Categorical Factor—Adds a new study factor box for a factor that belongs to a
non-numerical class. See Figure 262 on page 364 for reporter ion quantification,
Figure 353 on page 478 for label-free quantification, or Figure 318 on page 432
for precursor ion quantification.

* Numeric Factor—Adds a new study factor box for a factor that is numerical in
nature. See Figure 256 on page 361 for reporter ion quantification, Figure 347 on
page 475 for label-free quantification, or Figure 312 on page 429 for precursor
ion quantification.

Input Files page

Lists the input files submitted to the Proteome Discoverer application for the analysis.

ID Displays the identification number that the Proteome Discoverer application assigns
to the raw data file when you add the file to the study. File names begin with an F, and
sample names begin with an S.

Name Displays the name of the raw data file.

File Type Displays the type of the input file, for example, a raw data file.

Quan Method Displays the type of quantification performed on the samples. A quantification

method specifies the available quantification channels. The Proteome Discoverer
application currently supports precursor ion quantification methods using stable
isotopes and MS/MS reporter ion quantification methods using isobaric tags. You can
specify a quantification method for each of the input files.

Sample Information

Displays information about the samples in the input files, such as the sample type, the
acquisition method, and the tissue type.

Samples page

Displays information about the samples contained in the input files.

Sample

Specifies the number of the sample.

Sample Identifier

Specifies the name of the sample.
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Table 2. Study page parameters (Sheet 3 of 6)

Parameter Description

Sample Type Displays the sample type associated with a sample for quantification purposes. The

sample type can be one of the following:

Sample—A specimen from a larger biological entity.

Control—A sample typically used as a reference sample in a quantification
experiment.

Blank—A sample consisting only of solvent and no sample mixture.

Standard—A sample consisting of a standard quality-control peptide mixture.

Study_variables Display the factors that distinguish two or more samples, for example, drug treatment;

time of drug application; differences in tissue, organism, or patient; differences in

sample preparation, chromatogra settings, or acquisition settings; or ditferences in
ple preparat h tography setting quisit ttings; or diff

isobaric or metabolic labels.

Samples page shortcut menu  Displays the following commands when you right-click the Samples page:

Copy with Headers—Copies the selected rows and the header captions to the
Clipboard so that you can paste them into a third-party file application file such
as Excel™.

Copy—Copies the selected rows to the Clipboard so that you can paste them into
a third-party file application such as Excel.

Clear Selection—Clears all selected items.

Row Selection Mode—Copies cell ranges on the Samples page to the Clipboard
so that you can paste them into a third-party application file such as Excel.

Sample Type To—Sets a sample to one of the following:
— Sample: A specimen from a larger biological entity.

—  Control: A sample typically used as a reference sample in a quantification
experiment.

Set Study_factor to—Sets multiple samples to be the same study factor.

Analysis Results page Displays the results of the search.

?1 {Open Result

Opens the .pdResult file containing the search results for the selected file.

Thermo Scientific
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Table 2. Study page parameters (Sheet 4 of 6)

Parameter

i Reprocess =

Description

Repeats the analysis if you change the input files or the workflow used to process the
RAW data files. You can change the workflows before rerunning the processing or
consensus workflows.

* All Analysis Steps—Re-performs all the analysis steps.
* Last Consensus Step—Re-performs just the last step in the consensus workflow.

¢ Use Results to Create New (Multi) Consensus—Uses a new consensus workflow
to reprocess MSF results associated with one or more .pdResult files.

* Use as Analysis Template—Creates a new analysis using the same sequence steps
as that in the analysis result selected in the grid. However, it removes the input
files and clears the result file name, if they were automatically generated from the
input files.

Search

Specifies the string to search for in the search results listed on the Analysis Results
page. Specify the string in the Search box. By default, the application searches only in
the File Name and Description columns. If you select the column name from the
Search For menu to the right of the Search box, the application searches for the string
only in that column.

Search for

Specifies the name of the column to search for the string specified in the Search box.

Execution State

Displays the status of the search producing the results. These status states are the same
as those displayed by the job queue. For information on these states, refer to the Help.

Creation Date

Displays the time and date that the Proteome Discoverer application began the
analysis.

File Name Displays the name of the input file being processed or completed.
The application uses the name of the first sample as a default if you do not specify an
analysis name.
File Type Displays the file name extension of the analysis results file, either .msf or .pdResult.
Description Displays your brief description of the analysis. This description has no relation to any

other descriptions already introduced on any other level of the study.
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Table 2. Study page parameters (Sheet 5 of 6)

Parameter Description

Analysis Results page Displays the following commands when you right-click the Analysis Results page:

shortcut menu , .
* Open Result—DPerforms the same function as §.] Open Result on the Analysis

Results page; that is, it opens a .pdResult file.

* Open Containing Folder—Opens the folder containing the files associated with a
result.

* Show Details—Opens an Analysis Sequence Details window, which displays the
Workflow Editor and the Analysis window containing the processing and
consensus workflows used to generate the selected results file.

* Reprocess—Performs the same function as &j# Reprocess * on the Analysis
Results page; that is, it reprocess MSF results associated with one or more
.pdResult files after you change the input files or the workflow used to process the
raw data files.

Workflow page For information on the parameters of the Workflow page, see Table 4 on page 100.
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Table 2. Study page parameters (Sheet 6 of 6)

Parameter Description
Grouping & Quantification Displays information about how the application groups quantification ratios and
page samples.

Study Variables Specifies the categorical study factors to group samples and quantification ratios by.

This area contains check boxes for all the study factors that you selected in the Study
Factors Area of the Study Definition page.

* Files—Groups samples and quantification ratios by files.

* Quan Channels—Groups samples and quantification ratios by quantification
channels.

* Study_factors—Groups samples and quantification ratios by user-defined study
factors.

* Sample Types—Groups factors that include Sample, Control, Standard, and
Blank. Variables displayed in italics contain only a single value.

Manual Ratio Contains menus where you choose the numerator and denominator for each
Generation quantification ratio.

* Numerator: Specifies the numerator of the quantification ratio.

* Denominator: Specifies the denominator of the quantification ratio.

Bulk Ratio Generation  Displays the study factor values to use as the denominators for semiautomatically
generated quantification ratios.

Generated Sample Displays samples grouped by the values set for the selected study factors. The
Groups application ignores any other differences among the samples that might be present.
Generated Ratios Displays the quantification ratios generated.

Using Analyses

When you have finished setting up a study, you can create an analysis. See these topics:
* Creating an Analysis
* Opening an Existing Analysis
* Adding Input Files to an Analysis
* Using Multiple Processing Steps in an Analysis
* Adding or Deleting a Processing Step
* Creating the Workflows
 Saving an Analysis

* Analysis Window Parameters

64 Proteome Discoverer User Guide Thermo Scientific



2 Getting Started
Performing a Search

Creating an Analysis

< To create an analysis
On the Study: Study_name page, click 53 Mew Anzlysis .
An Analysis window opens on the right side of the Study: Study_name page (see
Figure 38).
Figure 38. Analysis window
Analysis window containing a

Consensus Step box and a
Processing Step box

File View Administration Teools Window Help

W e DN E Y

Start Page X' Study: Gygi_TMT_MS3_Statistics * 3 |

) ]

SO R . K FA

[l Add Files (i) Add Fractions 3 Remove Files , Open Containing Folder New Analysis Open Analysis Template
Study Definition | [T Isiedl | Samples IrArva\ysls Heau\(s-! \Workflows || Grouping & Quantification Analysis s Batch fun b Save  x
15 | Name File Type Quian Method —  Sample Information
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Result File:
W Child! Steps: (1) Add
Processing Step di, Clone /1
orkfiow:

Result File:

Flies for Anafysis: (G) 3¢ Clear an

Ready

An Analysis window contains the following items:
* Consensus Step box—Represents the consensus workflow step of the data processing.

* Processing Step box—Represents the processing workflow step of the data processing

* Child Steps bar—Contains an Add button that you can use to add another
Processing Step box. Multiple Processing Step boxes are useful when you want to

process the same data in different ways—for example, by using different nodes or
different node settings.

In addition, two new tabs appear on the Study: Study_name page: the Workflows tab and
the Grouping & Quantification tab, as shown in Figure 38.

If you switch to an existing study that includes an Analysis window containing an existing
consensus workflow, processing workflow, or both, and you want to open a new analysis,

you must close the existing Analysis window and open a new Analysis window. To close
the window, click X in the upper right corner.
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Opening an Existing Analysis
You can open an existing analysis through a template or through a results file.

< To open an existing analysis through a template
1. Inan open study, click () Open Analysis Template .

2. In the Open Analysis Template dialog box, browse to and select the .pdAnalysis file that
you want to open.

3. Click Open.

< To open an existing analysis through a results file
1. Inan open study, click the Analysis Results tab in the study.
Select the appropriate .pdResult file.

Click i Feprocess ~ .

Ll

To open an Analysis window containing both the processing and consensus workflows,

choose All Analysis Steps in the Reprocess list.

To open an Analysis window to execute just the consensus workflow, choose Last
Consensus Step in the Reprocess list.

Adding Input Files to an Analysis

% To add the input files to an analysis

Select and drag the files from the Input Files page to the Input Files box of the Processing
Step box in the Analysis window.

The input files are listed in the Input Files area of the Processing Step box (see Figure 39).
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Figure 39. Input files in the Input Files area of the Processing Step box of the Analysis window

file View Administration Tools Window Help
253

{fu W 1 ﬁ

StartPage X, Study: Gygi TMT_MS3_Statistics * X | > ar

lig Add Files i) Add Fractions 3 Remove Filkes (4, Open Centaining Folder New Analysis Open Analysis Template

Study Definition Samples || Analysis Results | Workflows || Grouping & Quantification Analysis [JAsBaich  Fun b Save X ‘

10 Name Fie Type Quan Method Sample Information
» Gl raw | ACIRTSESR] || Sample Type: [Sampe] Time (days):[5.7..9. 1.13.15. 17.25.29..33] || peosmompepeuny ™ A
(M2 Repicate2 [row | (Rt || Sample Type: [Sample]. Time (days):[5.7.9. 11, 13.15.17.25.23.33]
(M3 Repicates  [ow IRt | Sample Type: [Sample]. Time (days):[5.7.9. 1. 13.15.17.25.23.33] Workfiow

Resuit File: Replicate 1.pdResult

¥ Child Steps: (1) Add
Processing Step dl, Clone /1
Workflow:
Result File: Replicate 1.msf
v Files for Anslysis: (3) 3% Clear Al

% F1 Replicate T TMT 10plex comected Sample Type: [Sample], Time (days): [5.7.9.11.13.15,17,25 29,33

% F2 Replicate2 TMT 10plex comected Sample Type: [Sample], Time (days): [5.7.9.11.12,15.17.,25,29.33

® F3 Replicate3 TMT 10plex comected Sample Type: [Sample]. Time (days): [5.7.9.11.13.15,17,25 29,33
<] , ] »

Ready

Note You can remove a file from the Input Files area of the Processing Step box by
clicking the X to the left of the file name.

Using Multiple Processing Steps in an Analysis

An analysis can contain more than one processing step. You can use additional processing
steps when you want to process one set of input files differently from another set of input files.
For example, you might want to run a Percolator validation separately on a set of files, such as
the replicates of the control group and the replicates of the treatment group.

% To add multiple processing steps
In an open analysis window, click Add on the Child Steps bar.

A new processing step without a workflow appears.
< To duplicate an existing processing step, including its workflow

In an open analysis window, click Clone on the processing step bar.

Another window with a child step opens. You can now define a different processing
workflow for the same file or a different file.

Adding or Deleting a Processing Step

You might want to perform only the processing step in a workflow. For example, you only
need the processing step if you want to export peak lists as an MGF file with the Spectrum
Exporter node. You can remove the Consensus step and re-add it later.
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< To perform only the processing step in an analysis

In the title bar of the Consensus Step box, click the X in the upper right corner to remove
the consensus step from the analysis.

The Consensus Step box closes, and the button, 53 Add , appears in the Analysis title
bar.

< Tore-add a deleted consensus step in an analysis
In the Analysis title bar, click §h Add .

The Consensus Step box reopens, and the Add button disappears.

Creating the Workflows

The next step in performing a search is to create the workflows to use for the processing and
consensus steps. This topic gives a brief overview of the steps required to create processing and
consensus workflows. For information on the Workflow Editor, see “Workflow Editor” on
page 34.

Creating a Processing Workflow

This procedure is the same whether you use the Workflow Editor as a stand-alone tool or in
the context of an analysis.

For a description of all the nodes available in the consensus workflow, refer to the Help.

% To create a processing workflow

1. To use the Sequest HT search engine or the Mascot search engine in the workflow,
configure it first by following the instructions in “Configuring the Sequest H'T" Search
Engine” on page 22 or “Configuring the Mascot Search Engine” on page 26.

2. Click the Workflows tab, choose View > Workflow Editor, or click the Workflow
Editor icon, &b .

Note The Workflows tab does not appear until you add or open an analysis.

The Workflow Editor opens, as shown in Figure 18 on page 36.

3. Click the Show Workflow icon, "'1‘;., on the title bar of the Processing Step box to

indicate that you want to create a processing workflow.

The Workflow Nodes pane lists the nodes available for use in the processing workflow.
4. Click the Workflow Nodes tab in the Workflow Nodes pane.
5. Click the Processing Workflow tab on the Workflow Nodes page.
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Default processing workflows are available for several instruments. You can use these
default workflows as is or modify them to suit your needs. For information on accessing
them, see “Using Common Workflow Templates” on page 102. You must check the node
parameters in the workflow to make sure they are appropriate for your data and add
modifications to the search for the quantification to be successful.

The example shown in Figure 48 on page 77 includes the following nodes:
* Spectrum Files node
* Spectrum Selector node
* Sequest HT node
* Percolator node
* Reporter Ions Quantifier node
For information about these nodes, refer to the Help.

From the Data Input area of the Workflow Nodes pane, drag the Spectrum Files or the
Spectrum Files RC node to the Workflow Tree pane.

Either the Spectrum Files node or the Spectrum Files RC node is required in the
workflow. For the location of these nodes in the Workflow Nodes pane, see Figure 40. For
more information on them, refer to the Help or the Help, respectively.

Figure 40. Selected data input node in the Processing Workflow window

R RGBT | Consensus Workflow
\Worldflow Nodes

|El Data Input [ -
i) Spectrum Files ‘ ‘

Spectrum Files RC

Drag the Spectrum Selector node to the workspace and place it beneath the Spectrum
Files node.

Selecting the Spectrum Selector node in the Workflow Tree pane displays its parameters
in the right pane.

Note You can set the Spectrum Selector node to select which precursor mass to use
for a given MS" scan, such as choosing the precursor from the precursor scan.

. Drag a search engine node (Mascot or Sequest HT) to the workspace and place it below

the Spectrum Selector node.

Drag a PSM Validation node (Fixed Value PSM Validator, Percolator, or Target Decoy
PSM Validator) to the workspace and place it below the search engine node.

Depending on your data needs, drag any other appropriate nodes from the Workflow
Nodes pane to the Workflow Tree pane.
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For a description of the nodes that you can select, refer to the Help.

You can also add third-party nodes that are in your installation but are not documented in
this manual. For further information on those nodes, consult the relevant third-party
documentation.

The numbers that appear on each workflow node indicate the order in which the
application processes the nodes.

You cannot drag workflow nodes into the Workflow Tree pane that cannot logically be
added. For example, you cannot add the Reporter lons Quantifier node and the Minora
Feature Detector node to the workspace together because they are mutually exclusive.

Organize the nodes to reflect a procedural order from top to bottom so that the Spectrum
Files node remains on top as the root node.

Delete a node by selecting the node in the Workflow Tree pane and pressing DELETE or
by right-clicking the node and choosing Cut (or CTRL+X).

You can use the Cut command and the Paste (or CTRL+P) command in the shortcut
menu to move a node to another place in the workspace or use the Copy (or CTRL+C)
and Paste commands to duplicate a node in the workspace.

You can paste copied or cut nodes into other workflows.

12. Connect the nodes if they do not automatically connect:

a. Click the top node to enable a blue handle at the bottom center of the node (see
Figure 41).

Figure 41. Activated node

Eos| Spectrum Files O

- Blue handle

Joining the nodes together creates a sequence of steps for the application to follow.
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b. Drag the blue handle down to the node below it (Figure 42).

Figure 42. Joining two nodes

L Spectrum Files 0

Drag the arrow from the top
node to the bottom node.
f L
ih Spectr
[t1"’ﬁ"'-l"" Select 10
{}

IMPORTANT If the next node appears with a red edge at this point, you cannot

connect it to the previous node.

If the Workflow Editor prevents you from connecting two nodes, the workflow is
erroneous.

c. Link all the nodes to develop a workflow.

In this example, the only connections that you must make are from the Spectrum Selector
node to the Sequest HT node to the Percolator node.

13. After you join all your chosen nodes, align them by clicking ®X Auto Layout or

right-clicking a node and choosing Auto Layout.
14. (Optional) To renumber the nodes, right-click and choose Auto Number.

Figure 43 shows a basic processing workflow.
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Figure 43. Basic processing workflow

‘Erﬁ SpectrumFiles 0 ‘

; Spectrum 1
':.'ZL_;P Selector

‘ r&z Sequest HT 2 ‘

H _ Fixed Value
+55 PSM validator

)

15.  Set the parameters for each node in the workflow:
a. Click the node.

b. (Optional) Click Show Advanced Parameters so that you can view all the node’s
parameters.

The available parameters for the node appear in the Parameters pane, as shown in
Figure 44 for the Spectrum Selector node.
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Figure 44. Parameters for the Spectrum Selector node in the Parameters pane

Parameters

[Hide Advanced Parameters]

4 1. General Settings
Precursor Selection Uge M5 Precursor
lUze Mew Precursor Reevaluation True
Use |sotope Pattem in Precursor ' True

4 2 Spectrum Properties Riter

Lower BT Limit 1]

Upper RT Limit 0

First Scan 1]

Last Syan 0

lgnore Specified Scans

Lowest Charge State 0

Highest Charge State 0

Min. Precursor Mass 350 Da

Max. Precursor Mass 5000 Da

Total Intensity Threshold 0

Minimum Peak Cournt 1
4 3 Scan Event Filters

Mass Analyzer (Not specified)

MS Order Is Not MS1

Activation Type (Not specified)

Min. Collision Energy 0

Max. Collision Energy 1000

Scan Type Is Full

Polarity Mode (Not specified)
4 4 Peak Filters

5/N Threshold (FT-only) 15

4 5. Replacements for Unrecoar
Unrecognized Charge Replaceme Automatic
Unrecognized Mass Analyzer Rer ITMS
Unrecognized MS Order Replace M52
Unrecognized Activation Type Re CID
Unrecognized Polarty Replaceme +
Unrecognized MS Resolution@21 60000
Unrecognized MSn Resolution@: 30000

4 6. Precursor Pattem BExdraction
Precursor Clipping Range Before 2.5 Da
Precursor Clipping Range After 5.5 Da

16. For this example, set the parameters of the Sequest HT node as follows:

Note With the Mascot and Sequest HT nodes, you can specify multiple FASTA
protein databases to search at one time. To search multiple databases with Mascot
server 2.3 or later, see “Searching Multiple Sequence Databases with Mascot” on
page 116.

* From the dropdown list of the Sequest HT node’s Protein Database parameter, select
the check boxes next to the names of the appropriate FASTA files or file, for example,
SwissProt, as shown in Figure 45. There is no limit to the number of FASTA files
that you can select.
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Figure 46 shows the parameter settings for the Sequest HT node.

Proteome Discoverer User Guide

Figure 45. Selecting multiple FASTA databases for the Sequest node

Enzyme Name [l
Maxe. Missed Cleavy[7]
Min. Peptide Length [
Max. Peptide Len:
2. Tolerances

Fragmert Mass Tol
Lse Average Preci
Use Average Frag
3. Spectrum
Use Neutral Loss a
Use Neutral Loss b
Use Meutral Loss y
Use Fanking lons
Weight of a lons
Weight of b lons
Weight of c lons
Weight of x lons
Weight of y lons
Weight of z lons
4. Dynamic
Max. Equal Modfic:
1. Dynamic Modfic
2. Dynamic Modffic
3. Dynamic Modfic
4. Dynamic Modffic:
5. Dynamic Modfic
&. Dynamic Modffic: &
5. Dynamic

1. N-Terminal Modi B
2. N-Terminal Modi =
3. N-Terminal Modi

O
O

I = =

=

=

Al

Ardops nichollsi (TrEMBL Tax|D=148034_and_subtaxonomies)
bovine fasta

c_elegans_100_021411_FWD_combined fasta

Canis lupus familiaris {SwissProt TaxID=9615)

Connochaetes gnou (TrEMBL Tax|D=59528)

Corvus hawaiiensis (TrEMBL TaxID=134502)

Cynomys parvidens (SwissProt TaxID=99827)

Delphinus delphis (SwissProt TaxD=59728_and_subtaxonomies)
Diceros bicomis (SwissProt Tax|D=5805_and_subtaxonomies)
ecoli K12 fasta

ecoli fasta

Elephas madmus {SwissProt Tax|D=5783)

Equus burchellii {(SwissProt TaxID=57%0_and_subtaxonomies)
Golden Mix fasta

Hinfluenzae fasta

Hippopotamus amphibius (SwissProt Tax|D=5833_and_subtaxonomies)
Homo_sapiens_Uniprot ftaxonomy 5606) fasta

Lasiorhinus krefftii (TFEEMBL TaxID=30667)

Lemur catta (SwissProt Tax|D=5447)

Mammuthus primigenius {SwissProt Tax|D=37345)
NCBInr_CElegans fasta

new-Golden Mixfasta

Papio sp. (SwissProt Tax|D=61183)

Platypus (G1 Tax|D=122836_and_subtaxonomies)

Sciurus carolinensis (TrEMBL TaxID=30640)

Squatina squatina (TrEMBL TaxID=263718)

Swissprot2 fasta

Tyrannosaurus rex (SwissProt Tad D=436455_and_subtaxonomies)
uniprot_sprot_2011_05fasta

¥iphias gladius (TrEMBL Tax|D=8245)

yeast bprotmix fasta

GoldenMixDecoy fasta

1. C-Terminal Modf1 S

m

2. C-Terminal Modification Mone
3. C-Terminal Modification MNone
6. Dynamic Medifications (protein terminus)
1. N-Terminal Modification MNone
2. N-Terminal Modification Mone
3. N-Terminal Modffication MNone
C-Terminal Modification None S

| Protein Database

* Set the N-Terminal Modification parameter under Dynamic Modifications (Peptide
Terminus), for example, TMT 6plex/+229.163 Da.

* Set a Dynamic Modification parameter, for example, TMT6plex /+229.163 Da (K).

* Set a Static Modification parameter, for example, Carbamidomethyl/+57.021 Da
©).
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Figure 46. Example of parameters in the Sequest HT node

Parameters of "Sequest HT

[Hide Advanced Parameters]

4 1. Input Data
Protein Database
Enzyme Mame
Max. Missed Cleavage Sites
Min. Peptide Length
Max¢. Peptide Length
Max. Mumber of Peptides Reported
4 2 Tolerances
Precursor Mass Tolerance
Fragment Mass Tolerance
Use Average Precursor Mass
Use Average Fragment Mass
4 3. Spectrum Matching
Use Neutral Loss a lons
Use Neutral Loss b lons
Use Neutral Loss v lons
Use Fanking lons
Weight of a lons
Weight of b lons
Weight of ¢ lons
Weight of x lons
Weight of v lons
Weight of z lons
4 4 Dynamic Modifications
Max¢. Equal Modifications Per Peptide
Ma¢. Dynamic Modifications Per Peptide
1. Dynamic Modification
2 Dynamic Modffication
3. Dynamic Modffication
4. Dynamic Modffication
b. Dynamic Modffication
& Dynamic Modffication
4 5. Dynamic Modifications (peptide terminus)
1. M-Temminal Modffication
2. N-Teminal Modffication
3. N-Teminal Modffication

»

Swissprot 2 fasta
Trypsin (Full)

2

[

150

10

10 ppm
06 Da
False
False

m

True
True
True
True

= =

3

4

None
MNone
MNone
MNone
None
None

MNone
MNone
None -

When you click some parameters, two lists open, as in the example in Figure 47.

Figure 47. Settings and filters

4 3 Scan Event Filters
tazs Analyzer

Activation Tppe

tin. Collizion Energy
tdan. Collizion Energy
Scan Type

Folarity tMode

4 4 Peak Filters
S/M Threshold [FT-only]

4 B Replacements for Unrecognized Properties
IInrecognized Charge Replacements
|Inrecognized Mazz Analyzer Replacements
|nrecognized M5 Order Replacements
|Inrecognized Activation Type Replacements

[Mat zpecified]

[

15

Iz Mot M51

[~]
feas] &

Ay

[] Ms7 -

Automatic
ITHS

M3

2

CID
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17.

18.

You can use the list on the left to apply a filter to the setting that you select in the list on
the right. The list on the left consists of three options:

* Is: Applies the setting selected in the list on the right. In Figure 47, “Is” means that
the workflow processes data from the CID activation type.

* Is Not: Applies all settings in the list on the right except the selected setting. In
Figure 47, “Is Not” means that the workflow processes data from all activation types

except CID.

* (Default) Any: Applies all settings available for the parameter in the list on the right.
In Figure 47, “Any” means that the workflow processes data from any activation type
available in the list on the right.

You can filter input data before searching the database to remove lower-quality spectral
peak lists from your analysis. This step might help to decrease search times and false
positive identifications. The Spectrum Filters area of the Workflow Nodes pane for the
processing workflow provides three types of spectrum filters to use for your search. Use
these pre-analysis filters to streamline your search results. For information about these
nodes, refer to the Help.

Use the Scan Event Filter node for high-mass-accuracy data, such as Mascot analysis and
Sequest HT analysis of mixed fragmentation-mode-type data (CID and ETD). It can
filter information according to fragmentation type, mass analyzer identity, and other
parameters. For information about the Scan Event Filter node, refer to the Help.

In the Workflow box above the Workflow Tree pane, type a name for the processing

workflow.
(Optional) In the Description box, type a brief description of the processing workflow.
Providing a workflow description is highly recommended.

Figure 48 shows an example of a completed processing workflow.
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19. (Optional) Save the processing workflow as a template in a .pdProcessingWF file:
a. In the Workflow Editor, click [}, Save .
b. In the Save Workflow dialog box, do the following:

i.  Select the file to save the workflow in, or type a file name in the File Name box.
You can save the workflow in the study folder or in the Common Templates
folder (click [} Save Commen , in this case), or in a separate folder of

workflows.

ii. Click Save.

The application saves the workflow in the file_name.pdProcessingWF file.

Note An exclamation mark inside a yellow triangle in the upper right corner of the
Processing Step box ( /1 ) usually indicates that a node in the workflow is obsolete, a
parameter is missing, a required node is missing, or the output file name is invalid or
missing. Point to the triangle to display further details about what is missing.

For detailed template information, see “Using Workflow Templates” on page 101.

The application returns you to the Processing Workflow window.
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File View Administration Tools Window Help

EYECERE

StartPage X | Study: SILAC_hela *

Process Management
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(] Processing Settings
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&3 MSF Files
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&3 PMI-Preview
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(] Sequest
B Server Settings
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3 FASTA Indexes
3 Parallel Job Execution

X Administration X

20. Do one of the following:
* Create a consensus workflow (see “Creating a Consensus Workflow” on page 78).
—or—
* To run just a processing workflow, click ¢ Run in the Analysis window.

The job queue opens, showing the status of your search (see Figure 49).

Figure 49. Status of the processing workflow in the job queue

re-1Y

§i Pause & Resume Abort & Refresh | Open Study [[]  Display Verbose Messages
Job Queue
Execution State | Progress Type Name Submitted at Study Dat:
= = & [=] = = O]
* #{  Waiting 0%  Consensus SILAC_HeLa_cell-{02) 11/28/2014 1:44 PM SILAC_hela C:\Development]
= Running 69%  Processing SILAC_HeLa_cell-{02) 11/28/2014 1:44 PM SILAC_helz C:\Development]
Time Processing Node Message
= A] Bl
1:44PM  (2):5equestHT Search: 82 %

(2):SequestHT Start Sequest HTtarget search for 12345 spectra.

(2):SequestHT There s already an adequate target FASTA index.
(1):Spectrum Selector — Total execution of Spectrum Selector (1) tock24.7 5 —
Sent 12345 spectrafrom 1files.
Sent 12345 spectra fram file 1.

Sequence Database: Homo_sapiens_RefSeq (taxanomy 9606)fasta

(1):Spectrum Selector
(1):Spectrum Selector
(2):SequestHT

(1):Spectrum Selector Rezding from file 1 of 1:C:\DevelopmentTestData\work\Jesper_SILAC_HeLa.RAW (16995 spedra total)

Processinglob Processing C:\DevelopmentTestDatalwork\SILAC_hela\SILAC_Hela celH{02)msf

Ready
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Use the job queue to check the status of your search.
For information about the job queue, refer to the Help.

The application creates an MSF file containing the results. The Processing Files pane lists
the name of the output MSF file, which is the same as the name of the input file but with
an .msf extension.

Creating a Consensus Workflow

You can create a new consensus workflow that generates a results report for a new processing
workflow. Or, you can create a stand-alone consensus workflow if you have a preexisting MSF
file for which you want to generate a results report.

For a description of all the nodes available in the consensus workflow, refer to the Help.
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To create the consensus workflow

Click the Workflows tab, choose View > Workflow Editor, or click the Workflow
Editor icon, &b .

Note The Workflows tab does not appear until you add or open an analysis.

The Workflow Editor opens (Figure 18 on page 30).

Click the Show Workflow icon, ‘-'E‘;, in the title bar of the Consensus Step box.

The Workflow Nodes pane lists the nodes available for use in the consensus workflow.
Click the Consensus Workflow tab in the Workflow Nodes pane.

Default consensus workflows are available for several instruments. You can use these
default workflows right away or modify them to suit your needs. To access them, see
“Using Common Workflow Templates” on page 102. You must check the node
parameters in the workflow to make sure they are appropriate for your data and add
modifications to the search for the quantification to be successful.

The example workflow in Figure 52 includes the following nodes in the Workflow Tree
pane:

* MSEF Files node

* PSM Grouper node

* Peptide Validator node

* Peptide and Protein Filter node

* Protein Scorer node

* Protein Grouping node

* Precursor Ions Quantifier node or Reporter Ions Quantifier node

The example workflow in Figure 52 also includes the following nodes in the
Post-Processing Nodes area:

¢ Result Statistics node
¢ Data Distributions node
For information about these nodes, refer to the Help.

From the Data Input area of the Workflow Nodes pane, drag the MSF Files node to the
Workflow Tree pane.

The MSF Files node is required. Figure 50 shows the location of this node.
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Figure 50. Selected data input node in the Consensus Workflow window
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5. Drag the following nodes to the workspace and place them beneath the MSF Files node.

IMPORTANT Although these nodes are not required, they generate meaningful
results. Reports generated from a workflow consisting of only the MSF Files node

contain only the Proteins, PSMs, and MS/MS Spectrum Info pages. The PSMs and

proteins have no confidences, and the proteins have no scores.

* PSM Grouper node: For information, refer to the Help.

e Peptide Validator node: For information, refer to the Help.

* Peptide and Protein Filter node: For information, refer to the Help.
* Protein Scorer node: For information, refer to the Help.

* Protein Grouping node: For information refer to the Help.

. If you performed quantification in the Processing workflow, drag the Precursor Ions

Quantifier node (for precursor ion quantification or label-free quantification) or the
Reporter Ions Quantifier node (for reporter ion quantification) to the Workflow Tree
pane.

This node is required if you performed quantification. For more information, refer to the
Help.

. Depending on your data needs, drag any other appropriate nodes from the Workflow

Nodes pane to the Workflow Tree pane.
For a description of the nodes that you can select, refer to the Help.

The numbers that appear on each workflow node indicate the order in which the
application processes the nodes.

You can also add third-party nodes that are in your installation but are not documented in
this manual. For further information on those nodes, consult the relevant third-party
documentation.

You cannot drag workflow nodes into the Workflow Tree pane that cannot logically be

added.

. Organize the nodes to reflect a procedural order from top to bottom so that the MSF Files

node remains on top as the root node.

Delete a node by selecting the node in the Workflow Tree pane and pressing DELETE, or
by right-clicking the node and choosing Cut (or CTRL+X).
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You can use the Cut command and the Paste (or CTRL+P) command in the shortcut
menu to move a node to another place in the workspace, or use the Copy (or CTRL+C)
and Paste commands to duplicate a node in the workspace.

You can paste copied or cut nodes into other workflows.

The application automatically connects the nodes in the consensus flow. If two adjacent
nodes do not connect, there is an error in the flow, and you must rearrange the nodes
until they connect.

Align the nodes by clicking #:f Aute Layout or right-clicking a node and choosing
Auto Layout.

(Optional) To renumber the nodes, right-click and choose Auto Number.
Set the appropriate parameters for each node in the Workflow Tree pane.

Figure 51 shows a basic consensus workflow that does not involve quantification.

Figure 51. Basic consensus workflow
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12. Drag any appropriate nodes from the Post-Processing category in the Workflow Nodes

pane to the Post-Processing Nodes pane.

You cannot place nodes from the Post-Processing category in the Workflow Tree pane.
Similarly, you cannot place nodes from any other category in the Post-Processing Nodes
pane.

Figure 52 shows an example of a completed consensus workflow.
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Figure 52. Consensus workflow example
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13. (Optional) In the Name box, type a name for the workflow.
14. (Optional) In the Description box, type a brief description of the workflow.

15. (Optional) Save the consensus workflow as a template in a .pdConsensusWF file as
follows:

a. In the Workflow Editor, click J}; Save
b. In the Save Workflow dialog box, do the following:

i.  Select the file to save the workflow in, or type a file name in the File Name box.
You can save the workflow in the study folder or in the Common Templates
folder (click @ Save Commen, in this case), or in a separate folder of
workflows.

ii. In the Save As Type box, select Consensus Workflow File (*.pdConsensusWF).
iii. Click Save.

The application saves the workflow in a file_name.pdConsensusWF file.

Note An exclamation mark inside a yellow triangle in the upper right corner of the
Consensus Step box ( 1 ) usually indicates that a node in the workflow is obsolete, a
parameter is missing, a required node is missing, or the output file name is invalid or
missing. Point to the triangle to display details about what is missing.

For detailed template information, see “Using Workflow Templates” on page 101.

The application returns you to Consensus Workflow window.
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16. In the Analysis window, click 3¢ Run

The job queue opens, displaying the status of the consensus flow (Figure 53).

Figure 53. Status of the consensus workflow in the job queue
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Use the job queue to check the status of the consensus workflow.

For information about the job queue, refer to the Help.

The Proteome Discoverer application generates a .pdResult file. For information on
opening and using the .pdResult file, refer to the Help.

Saving an Analysis

To use an analysis as a template for later reuse, you can save it as a .pdAnalysis template file.

Note Studies and analyses in the Proteome Discoverer application are separate, so you

must save them separately. Saving a study does not save an analysis, and saving an analysis
does not save a study.

< To save an analysis as a template for later reuse

1. In the Analysis window, click | Save.

In the Save Analysis Template dialog box, browse to the location where you want to store
the template.

3. In the File Name box, browse to the study folder, and type or select the template file
name.

4. In the Save as Type box, select Analysis Templates (*pdAnalysis).
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5. Click Save.
The application saves the analysis in a file with a .pdAnalysis extension.

The .pdAnalysis template file saves the processing and consensus workflows. It saves
neither the input files nor the study variables that were selected to group the samples and
quantification ratios.

Viewing the Workflow and the Analysis After the Search

To view the workflow and the analysis that produced a results file after you perform a search,
see “Viewing the Workflow and the Analysis from the Results” on page 90.

Analysis Window Parameters

Table 3 describes the parameters available in the Analysis window.
Table 3. Analysis window parameters (Sheet 1 of 2)

Parameter Description

As Batch Determines whether the application performs an analysis in batch
mode. For information, see “Performing a Search in Batch Mode”
on page 88.

Performs an analysis.

¢ Run
Opens the Save Analysis Template dialog box so that you can save
kH Save o .
the analysis in a .pdAnalysis template file.
Consensus Step box Displays the name of the consensus workflow, the name of the

consensus workflow results file, and the processing workflow that
generated the MSF file that was submitted to the consensus
workflow as an input file.

Indicates that you cannot change the consensus workflow.

B Opens the Workflow Tree window containing the consensus
workflow.

Indicates that the consensus workflow contains an error.

Workflow Displays the name of the consensus workflow.

Result File Displays the name of the file containing the results of the
consensus workflow.

Child Steps Displays the processing workflow.

Add Adds an empty Processing Step box.
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Table 3. Analysis window parameters (Sheet 2 of 2)

Parameter Description

Processing Step box Displays the name of the processing workflow, the name of the
processing workflow results file, and the input files that were
submitted to the processing workflow as input files.

Indicates that you cannot change the processing workflow.

[

Opens the Workflow Tree window containing the processing
workflow.

Indicates that the processing workflow contains an error.

Reprocess Opens a locked processing workflow so that you can make changes
to it.
Clone Opens a child step window so that you can create a different

processing workflow for the same file or a different file.

Workflow Displays the name of the processing workflow.

Result File Displays the name of the file containing the processing workflow
results.

Input Files Lists the input raw data files that were submitted to the processing
workflow.

Specifying Quantification Ratios from Selected Sample Groups

If you intend to perform quantification, you must specify quantification ratios for the
appropriate sample groups. For information on this procedure, see the following topics:

* Reporter ion quantification: “Specifying Quantification Ratios from Selected Sample
Groups for Reporter lon Quantification” on page 393.

* Precursor ion quantification: “Specifying Quantification Ratios from Selected Sample
Groups for Precursor lon Quantification” on page 456.

* Label-free quantification: “Specifying Quantification Ratios from Selected Sample
Groups for Label-Free Quantification” on page 498.
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Performing the Search

You can perform a search in group mode or batch mode.

Performing a Search in Group Mode

R
*»*

To perform a search in group mode
In the Analysis window, click ¢ Run

The application validates the analysis setup before it starts processing and issues error or
warning messages in the Analysis Validation Issues dialog box if it finds errors (see
Figure 54). For example, it might issue an error message if not all the input files have the
same quantification method. Or, it might issue a warning message if you added several
input files with quantification but did not set any of the study variables to group your
samples and quantification ratios.

You can ignore warnings, which are marked by an exclamation mark inside a yellow
triangle. Because warnings are only hints that the analysis might not be set up correctly,
you can click Ignore in the Analysis Validation Issues dialog box. Figure 54 shows
examples of warning messages.

Figure 54. Warnings in the Analysis Validation Issues dialog box
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the Grouping & Quantification view.
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[ Ignore | [ Abort l

You must resolve any validation errors that are marked with a red exclamation mark
(Figure 55).

Figure 55. Error in the Analysis Validation Issues dialog box

-
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1. YYou have not selected any of the study variables for grouping in
the Grouping & Quantification view.

1. Some of the processing steps provide quan values, but the
workflow of the consensus step does not contain any node that
processes guan values,

Abort |
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The validation cannot detect every potential problem but can check for these specific
problems or inconsistencies:

* The set workflows have major errors because of missing mandatory node types such
as validator nodes, missing connections, or missing parameters. In most cases, you
catch these errors earlier because you cannot click the Run button.

* When you use quantification nodes or have assigned quantification methods to your
input files, the validation checks for the following:

—  All quantification nodes used in the workflow of a particular processing step have
the same kind of quantification method; for example, you cannot have mixed
precursor and reporter ion quantification nodes in a workflow.

— Notall input files of a particular processing step have the same quantification
method assigned; for example, you have mixed precursor and reporter ion
quantification files in a processing step.

—  The kind of quantification node used in the workflow of a particular processing
step is not compatible with the quantification method set for the input files of
this step; for example, you try to process reporter quantification files with a
precursor quantification node or vice versa.

— All input files have a quantification method set, but no quantification node is
used in the workflow of the processing step.

— A quantification node is used in the workflow of a processing step, but none of
the input files has a quantification method set.

—  You have not selected any of the study variables for grouping on the Grouping &
Quantification page, which is only shown if you process more than one file. If
you use only one file, you usually do not want to group. However, you could
create biological replicates using different channels of a quantification method
such as iTRAQ in an experiment on a single raw data file in which you want to
group by tissue, matrix or experimental condition.

—  Some of the processing steps provide quantification values, but the workflow of
the consensus step does not contain any node that processes quantification
values.

—  The quantification method used for the input files of a particular processing step
is not valid.

After the application validates the analysis, it begins processing it. The job queue opens so
that you can monitor the progress of the job (see Figure 506).

Thermo Scientific Proteome Discoverer User Guide 87



2 Getting Started
Performing a Search

Figure 56. Search progress in the job queue
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The job is done when “Completed” appears in the Execution State column for the
processing and consensus workflows.

The application uses the name of the first raw data file or sample as the default name of
the results file as a whole.

Performing a Search in Batch Mode

You might want to process each file in a set of files with the same processing workflow and the
same consensus workflow. Processing a set of files in this way is called batch mode. Batch
mode is only available if there is more than one input file and if the analysis has just one
processing step—that is, if there is just one Processing box in the Analysis window.

< To perform a search in batch mode

1. Set up or open a study (see “Using Studies” on page 38), and add the input files (see
“Adding Input Files” on page 42).

2. Set up or open an analysis (see “Using Analyses” on page 64).
3. Drag the input files to the Processing Step box.

4. In the title bar of the Analysis window, select the As Batch check box (see Figure 57).
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Figure 57. As Batch check box selected
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5. Click ¢ Run .

The application processes all of the input files separately and generates one .pdResult file for
each of the input files. The result files have the same name as the single input file.

Working with the Search Results

The following topics explain how to open, delete, view, convert, and reprocess search results.
* Opening the Search Results
* Deleting Search Results
* Viewing the Workflow and the Analysis from the Results
* Converting Results
* Reprocessing an Existing Analysis

* Using an Analysis as a Template
Opening the Search Results

For information about opening the search results, refer to the Help. You can also open the
search results from the Analysis Results page of a study. In addition, you can open an MSF file
and the folder containing the files associated with a result from the Analysis Results page.
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*

Deleting Search Results

To open a .pdResult file from the Analysis Results page

Right-click the appropriate result on the Analysis Results page, and choose Open Result,
or click & Open Result on the Study: Study_name page.

To open the folder containing the files associated with a result

Right-click the appropriate result on the Analysis Results page, and choose Open
Containing Folder.

You can delete search results from a study.

R
*»*

1.
2.

To delete a study’s search results
In an open study, click the Analysis Results tab if it is not already selected.

Select the row of results that you want to delete, and click $& Remove Files or press the

DELETE key.

In the Remove Analysis Result dialog box, click Yes.

Viewing the Workflow and the Analysis from the Results

After you perform a search, you can see the workflow and the analysis that produced the
search results.

To access the workflow and the analysis from the results

. In an open study, click the Analysis Results tab.

Right-click name of the results file and choose Show Details.

The Analysis Sequence Details window opens (see Figure 58). It displays the Workflow
Editor and the Analysis window that contains the processing and consensus workflows
used to generate the selected results file.
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If the nodes in the workflow in this window display one or more of the warning symbols
described in “Correcting Template Errors” on page 1006, such as the yellow triangles shown in
Figure 59, click the Analysis Result tab and choose Reprocess > All Analysis Steps or Last
Consensus Step, as appropriate.
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Figure 59. Analysis Sequence Details window with obsolete symbols in the workflow
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Searching Analysis Results

92

You can search for a specified string in the search results on the Analysis Results page of a
study. Filtering the analysis results in studies enables you to reprocess previous workflows

more quickly.

% To search for a specified string

1. Inan open study, click the Analysis Results tab.

2. In the Search box (Figure 60), type the string that you want to search for.

By default, the application searches for the string in the File Name and Description

columns.

3. (Optional) To search in a single column, select the name of the column from the Search
For menu to the right of the Search box.
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Figure 60. Search box and Search For menu on the Analysis Results page

Search For —
Search box menu
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3 LY
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[l Add Files (i Add Fractions 3§ Remove Files ‘2, Open Containing Folder  © New Analysis Open Analysis Template
Study Definition || Input Files || Samples Workflows || Grouping & Quantification
€7 OpenResult (i Show Details & Reprocess + Search D lSearchfor. =
Execution State Creation Date File Name Description
R e
> 29 Completed 6/17/2015 10.01:40 PM | NormTotalPeptide ControlTrue TMT_6_1_trap_Ecolimix2ms2 R i e T Ay M r e e T e e ST T R
> 26 Completed (with Warnings) | 177201595229 PM | ContralTrue TolalPei izationXcorbigger Thand 0 Nermalizat REsHlt ered for high conficent pepides, with enhanced peptide and protein amotations.
» 27 Completed (with Wamings) &/17/20158:56:23PM | ControlTrue TotalPepti izationXcorbiggerThand.0 e R EE s i et tmlite et bepttead e o oy
> 26 Completed /121201535558 PM | lonreaDetector TMT_6_1_trap_Ecolimix2ms2 Result fitered for high confident peptides. with enhanced peplide and protein annotations.
> 25| Completod /1012015 10:36:55 AM | NoScaleUpTotalFept } rogerThand 0 . Result fitered for high confident peptides, with enhanced peplide and protein annctations.
> 24| Completed 671012015 10.28:07 AM | ScaleUpTotalPepideNomalizat rogerThand.0 Normalizationto | RESHl tered fo high confident pepides, with enhanced peplide and protein annatations.
> 23 Completed 6/22015452:11PM | Ratio between maxFold3 aand 10verMax3 TMT_6_1_trap_Ecolimix2y | Fresult fitered for high confident peptides. with enhianced peptide and protein annctations.
> 22 Completed 51282015 10.49:36 AM | TotalPepi Thand0 ) ot | Result ftered for high confident pepides, with enhanced pepide and protein annciations.
> 21| Complorod T R @ R — . oteing T Result ftered for high confident peptides. with enhanced peplide and protein annoiations.
> 20| Completed 282015 10.36:27 AM | O o orNomFO0000-rofled fasta . roteing | Result ftered for high confident peptides. with enhanced peplide and protein annoiations. 1
> 13| Completod P —— T — onSpeciicEroteinAmount  Result fitered for high confident pepides, with enfanced peplide and protein annofations.

Converting Results

To obrtain a different results file, you can convert MSF files to .pdResult files or use .pdResult
files. You have two ways to perform this conversion: by adding result files to a new study or by
adding result files to an existing study.

You can also process these files as a batch and generate a .pdResult file for each input file or
one .pdResult file for multiple input files.

Adding Result Files to a New Study

You can add existing MSF or .pdResult files to a new study.

% To add MSF or .pdResult files to a new study
1. Create a study (see “Creating a Study” on page 40).
2. In the New Study and Analysis dialog box, click & Add Files .

3. In the Add Input File dialog box, select the MSF files, .pdResult files, or both that you

want to import.
4. Click Open.
5. In the New Study and Analysis dialog box, click OK.

An Analysis window opens that contains a processing step for each file added to the study.
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Create a consensus workflow. For instructions, see “Incorporating an Existing Workflow
into a Study and an Analysis” on page 99.

(Optional) To generate a .pdResult file for each input file, click the As Batch check box in
the Analysis window title bar.

When you select the As Batch check box, the application creates a .pdResult file for each
input file. When you do not select it, it creates one .pdResult file for all input files.

Click ¢ Run .

Adding Result Files to an Existing Study

You can add MSF or .pdResult files to an existing study.

To add result files to an open study

. Inan open study, click i Add Files .

In the Add Files dialog box, browse to the location of the MSF or .pdResult files that you
want to add to the existing results in the study, select them, and click Open.

Figure 61 shows an added MSF file on the Analysis Results page with a .pdResult file.
Figure 61. Existing results file and the added MSF file on the Analysis Results page

[:Idg Add Files @ Add Fractions Remove Files Open contzining folder  §53 New Analysis :L:] Open Analysis
Study Definition Input Files || Samples i Analysis Results )
Added MSF flle Open Result Show Details Reuse Reprocess
Execution State  Date : File Name Description
»  Completed 10/32014 4:55:34 PM | 10miTMT_45CE_Tus
*  Completed 10102014 £:38:02 PM | 29May3013_DJB_mouse_tmt8_BR1_unfrac_165min_dda15_1

Results file

. Click the Analysis Results tab.

On the Analysis Results page, select the existing result files and the added result files.
Click i Reuse .
An Analysis window opens that contains a processing step for each result file in the study.

Create a consensus workflow. For instructions, see “Incorporating an Existing Workflow
into a Study and an Analysis” on page 99.

(Optional) To generate a .pdResult file for each input file, click the As Batch check box in
the Analysis window title bar.

When you select the As Batch check box, the application creates a .pdResult file for each
input file. When you do not select it, it creates one .pdResult file for all input files.

Click ¢ Run .
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Reprocessing an Existing Analysis

You can change the input files or the workflow used to process the raw data files and then

reprocess the existing results. You can decide to reprocess all analysis steps or only the last

consensus step. You can also use a new consensus workflow to reprocess MSF results

associated with one or more .pdResult files.

Using the Reprocess command with the Reuse command, you can select multiple analysis

results at once to reuse for a new consensus from existing analysis results.

R
0’0

1.
2.

Thermo Scientific

To reprocess an existing search by using different parameters
In an open study, click the Analysis Results tab if it is not already selected.
Select the search that you want to reprocess.
Click & Reprocess » :
* To rerun all the analysis steps, choose All Analysis Steps.
—or—
* To rerun just the last step in the consensus workflow, choose Last Consensus Step.
Change the appropriate workflows, settings, parameters, input files, and so forth.
In the Analysis window, click ¢ Run .

The job queue opens, displaying the status of your search (see Figure 53 on page 83). Use
the job queue to check the status of your search as the search progresses. For information
about the job queue, refer to the Help.

To reprocess existing MSF results by using a new consensus workflow

Click the Analysis Results tab.

Select the first .pdResult file associated with the MSF file that you want to reprocess with
a new consensus workflow.

Click & Reprocess ~ and choose Use Results to Create New (Multi) Consensus.

The application adds the analysis associated with the selected .pdResult file, as shown in
Figure 62.
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Figure 62. Consensus and processing steps associated with a .pdResult file
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. L e RN Y e e e e ) Y | | Fcc.iflc: 25May3013_DJB_mouse_tmi_BR1_urirac. 165min_ddal5_1{01)pcResult

» ©2 |ExecutionFailed 12/9/20142:51:30 PM  29Ma2y2013_DJB_mouse_tmi8_BR1_unfrac_165min_dda15_1

f
Description Consensus Step 2, A %

¥ Chifd Steps: (1) Add

9 Processing Step 2, Reprocess  Clone

Worldlow:  data_distribution
Resultfile: \lussio-baibs-ncicS\Program Files|Proteome Discoverer source files\Studiesidata_distribution
129May3013_DJB_mouse_imi8_BR1_unfrac_165mn_ddat5_1-{01).msf

v Input Files: (1)
F4  29May3013_DJB_mouse_tmtB_BR1_unfrac_165min_dga15_1 TMT 8plex Szmple Type: [Control, Sampl
o n 1

Feady
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The lock symbol, | Y, indicates that you cannot change the processing workflow. (If you
want to change the processing workflow click Reprocess on the Processing Step title bar.)

(Optional) Select any other .pdResult files associated with additional MSF files that you
want to reprocess with a new consensus workflow, click i Reprocess = , and choose Use
Results to Create New (Multi) Consensus.

Click the Workflows tab, and then click the Consensus tab if it is not already open.

Create a new consensus workflow. For instructions, see “Incorporating an Existing
Workflow into a Study and an Analysis” on page 99.

Open an existing workflow by doing one of the following:

¢ In the Workflow Editor within the analysis, click ff Open , browse to the location
where you stored the consensus workflow, select the .pdConsensusWF file, and click

Open.

* If you stored the consensus workflow in the Common Templates directory (see
“Using Custom Workflow Templates” on page 1006), click Open Common, select
the .pdConsensusWF file, and click Open.

The template opens in the Workflow Tree pane of the Workflow Editor.

7. Click &g Bun .
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Using an Analysis as a Template

From a selected analysis result, you can create a new analysis template that uses the same
sequence steps as the selected result.

< To create an analysis template from selected analysis results
1. Click the Analysis Results tab.
2. Select the appropriate analysis result on the page.

3. Click &} Reprocess * and choose Use as Analysis Template (Figure 63).

Figure 63. Use as Analysis Template command

& Open Result ,;g Show Details ,;g Goto Job £ Reprocess =

Execution State Creation Date All Analysis Steps
» 39 | Completed 10/23/2015 2:39:2 Last Consensus Step
® 38 Completed 10/2372015 1:57:5
a Use Results to Create New (Multi) Consensus
36 Completed 10/2372015 1:14:1
» 35 | Completed 10/2372015 1:14:1 T Anali{:}s Template
34| Completed 10/2372015 11:224 Fp_rmpe_ T e

This procedure removes the input files from the analysis and clears the result file names, if
they were automatically generated from the input files.

Using the Workflow Editor

For information about creating processing and consensus workflows in the Workflow Editor,
see these topics.

* Opening the Stand-alone Workflow Editor

* Closing the Workflow Editor

* Creating a Processing Workflow

* Creating a Consensus Workflow

* Incorporating an Existing Workflow into a Study and an Analysis
* Incorporating an Existing Workflow into a Study and an Analysis

e Workflow Editor Parameters
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Opening the Stand-alone Workflow Editor

You can open the Workflow Editor in the context of an analysis, or you can open the
stand-alone Workflow Editor outside of an analysis.

% To open the Workflow Editor from inside an analysis

1. In astudy, create an analysis. See “Creating an Analysis” on page 65.
2. Click the Workflows tab.
—or—

To create a consensus workflow, click the Show Workflow icon, "'1‘:., on the title bar of
the Consensus Step box. To create a processing workflow, click the same icon on the title
bar of the Processing Step box.

The Workflow Editor opens in the middle of the Study: Study_name page.

% To open the stand-alone Workflow Editor

Choose View > Workflow Editor, or click the Workflow Editor icon, % .

The Workflow Editor opens on a separate page called Workflow Editor.

Closing the Workflow Editor

To close the Workflow Editor in the context of an analysis, you must close the analysis itself.

< To close the Workflow Editor inside an analysis

Click the X on the Analysis title bar.

< To close the standalone Workflow Editor

Click the X on the Workflow Editor tab.

Creating a Processing Workflow

See “Creating a Processing Workflow” on page 68.
g g g

Creating a Consensus Workflow

See “Creating a Consensus Workflow” on page 78.
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Incorporating an Existing Workflow into a Study and an Analysis

Thermo Scientific

You might want to create a workflow outside of the context of a study or an analysis and

incorporate it into a study and an analysis later.

To incorporate an existing workflow into a study and an analysis

. Choose View > Workflow Editor, or click the Workflow Editor icon, [} .

The stand-alone Workflow Editor opens on a separate page.
Create the processing workflow (see “Creating a Processing Workflow” on page 68).

Click J}, Save , browse to the location where you want to save the .pdProcessingWF
file, and click Save.

Create the consensus workflow. For instructions, see “Incorporating an Existing
Workflow into a Study and an Analysis” on page 99.

Click df; Save , browse to the location where you want to save the .pdConsensusWF

file, and click Save.

Create or open a study and an analysis:

* To create a study, see “Creating a Study” on page 40.

* To open an existing study, see “Opening an Existing Study” on page 40.

* To create an analysis, see “Creating an Analysis” on page 65.

* To open an existing analysis, see “Opening an Existing Analysis” on page 60.
Click the Workflows tab to open the Workflow Editor within the analysis.

In the Workflow Editor within the analysis, click f§ Open, browse to the location where
you stored the processing workflow, select the .pdProcessingWF file, and click Open.

If you stored the processing workflow in the Common Templates directory (see “Using
Custom Workflow Templates” on page 106), click Open Common , select the
.pdProcessingWF file, and click Open.

The template opens in the Workflow Tree pane of the Workflow Editor.

In the Workflow Editor within the analysis, click f Open , browse to the location
where you stored the consensus workflow, select the .pdConsensusWF file, and click

Open.

If you stored the consensus workflow in the Common Templates directory (see “Using
Custom Workflow Templates” on page 1006), click Open Common, select the
.pdConsensusWF file, and click Open.

The template opens in the Workflow Tree pane of the Workflow Editor.
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Workflow Editor Parameters

Table 4 describes the parameters in the Workflow Editor.

Table 4. Workflow Editor parameters (Sheet 1 of 2)

Parameter

Workflow Nodes pane

Description

Lists all the nodes available for constructing a processing
and a consensus workflow and the parameters for each
node. This pane includes the Processing Workflow page
and the Consensus Workflow page. For a detailed
description of each node shown in these pages, refer to

the Help.

Processing Workflow page

Lists all the nodes available for constructing a processing
workflow.

Consensus Workflow page

Lists all the nodes available for constructing a consensus
workflow.

Parameters page

Lists all the parameters that you can set for a selected
node.

Show/Hide Advanced Parameters

Determines whether more advanced parameters are
displayed or hidden in the Parameters pane.

& Open

Opens the Open Workflow dialog box so that you can

select an existing workflow.

ﬁ] Cpen Common

Opens the Open Workflow dialog box in the Common
Templates area so that you can select a processing or
consensus workflow template.

&y Save

Opens the Save Workflow dialog box so that you can
save a processing or consensus workflow. By default, the
dialog box opens in the study directory. The type of
workflow that it saves depends on whether you selected
the Processing Workflow tab or the Consensus
Workflow tab in the Workflow Nodes pane.

Iﬂ Save Common

Opens the Save Workflow dialog box in the Common
Templates area so that you can save a processing or
consensus workflow template to the Common
Templates directory.

f";’; Auto Layout

Automatically adjusts and aligns the connecting arrows
and nodes in the Workflow Tree pane in the Workflow
Editor. For information about using this command, see
“Creating a Processing Workflow” on page 68 and

“Incorporating an Existing Workflow into a Study and

an Analysis” on page 99.
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Table 4. Workflow Editor parameters (Sheet 2 of 2)

Parameter Description
3¢ Clear Removes the contents of the Workflow Tree pane.
Workflow Displays the name of the current workflow in the
Workflow Tree pane.
Description Displays a brief description of the current workflow in
the Workflow Tree pane.
Workflow Tree pane Provides a workspace for placing all nodes except the

post-processing nodes into a workflow layout.

Post-Processing Nodes pane Provides a workspace for placing the post-processing
nodes in a consensus workflow.

Using Workflow Templates

A workflow template is an XML file that contains information about a processing workflow or
a consensus workflow. For processing workflows, this file has a .pdProcessingWF suffix. For
consensus workflows, it has a .pdConsensusWF suffix.

The Proteome Discoverer application offers standard workflow templates, or you can create
your own.

See these topics:
* Using Common Workflow Templates
* Using Custom Workflow Templates
* Correcting Template Errors
 Saving a Workflow as a Common Template
* Saving a Workflow as a Custom Template
* Deleting a Workflow Template

* Opening a Workflow from a .pdResult File
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Using Common Workflow Templates

When you install the Proteome Discoverer application, it creates a Common Templates folder

containing subfolders of factory default templates for processing workflows, consensus

workflows, analyses, and filter sets. The processing workflows are divided into subfolders of
templates appropriate for Q Exactive, LTQ Orbitrap, and Orbitrap Fusion output. You and

other users of the system can also use this folder to store common workflow templates that

you can then share.

The application installs the Common Templates folder in the following location:

C:\Users\Public\Public Documents\Thermo\Proteome Discoverer release_number\Common

Templates\

You can use either of the following two methods to access the Common Templates folder and
copy your preferred workflow templates to and from it.

*

To open the Common Templates folder through the Documents library in Windows

Explorer

Open Windows Explorer.

Choose Libraries > Documents > Public Documents > Thermo > Proteome

Discoverer 2.1 > Common Templates (see Figure 64).

Figure 64. Location of the Common Templates folder through the Documents library
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< To open the Common Templates folder directly in Windows Explorer
1. Open Windows Explorer.

2. Choose Drive C: > Users > Public > Public Documents > Thermo > Proteome

Discoverer 2.1 > Common Templates (sce Figure 65).

Figure 65. Location of the Common Templates folder through the local disk directory
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Note The C:\Users\Public\Documents\ folder is a special folder in Windows. The
absolute path to this folder, as well as the folder names shown in Windows Explorer,
might differ on different systems, depending on your Windows version.
Programmatically, always access these special folders by their symbolic names. To find
out their exact location on your system, you can refer to the PUBLIC environment
variable that is set to the following:

PUBLIC = C:\Users\Public
or to the following registry entry:

HKEY LOCAL MACHINE\SOFTWARE\Microsoft\Windows\CurrentVersion\
Explorer\Shell Folders\Common Documents

The Documents library is often a concatenation of two different folders. To see them,
do the following:

1. Open Windows Explorer.
2. Choose Libraries > Documents.

3. Click 2 locations.

The Documents Library Locations dialog box (Figure 66), opens to show the actual
folders that are joined together.

Figure 66. Document Library Locations dialog box

3 Documents Library Locations @

Change how this library gathers its contents

When you include a folder in a library, the files appear in the library, but continue to be stored
in their original locations.

Library locations

My Documents Default save location

F C\Users\Docurmnents

Public Documents

L C\Users\Public\Documents

Learn more about libraries

0K ] I Cancel
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Follow these instructions to open a template in the Common Templates folder.

< To open a common workflow template

1. Create an analysis (see “Creating an Analysis” on page 65), or open an existing analysis
(see “Opening an Existing Analysis” on page 66).

2. Click the Workflows tab.
3. Click the Consensus Step bar or the Processing Step bar in the Analysis window.
4. In the Workflow Editor window, click Open Common .

If you clicked the Processing Step bar, the Open Workflow dialog box displays
.pdProcessingWF files in the Common Templates folder. If you clicked the Consensus
Step bar, the dialog box displays .pdConsensusWF files in the Common Templates folder.

5. In the Open Workflow dialog box, select a .pdProcessingWF file for a processing
workflow or a .pdConsensusWF file for a consensus workflow from the Common

Templates folder.
6. Click Open.

The workflow opens in the Workflow Tree area. If you need to correct any template errors, see
“Correcting Template Errors” on page 106.

< To save a template as a common workflow template

1. Complete the processing or consensus workflow in the Workflow Tree pane of the
Workflow Editor page.

2. In the Workflow box above the Workflow Tree pane, type a name for the workflow.
3. (Optional) In the Description box, type a brief description of the processing workflow.
4. Click [} SaveCommen .

5. In the Save Workflow dialog box, do the following:

a. In the File Name box, type a name for the workflow.

b. Click Save.

The application saves the processing workflow in a file_name.pdProcessingWF file and the
consensus workflow in the file_name.pdConsensusWF file.
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Using Custom Workflow Templates

Custom workflow templates are templates that you created yourself and stored. If you saved a
workflow as part of an analysis, you can access the workflow by opening the analysis template.

% To open a custom workflow template for a new analysis
1. Create an analysis. For instructions, see “Using Analyses” on page 64.
2. Click i) Open Analysis Template .

3. In the Open Analysis Template dialog box, select the .pdAnalysis file that you want to use
as a template.

4. Click Open.

< To open a custom workflow template in an existing analysis

1. Open an existing analysis.

2. Click the Workflows tab.

3. Click the Consensus Step or the Processing Step title bar in the Analysis window.
4. In the Workflow Editor window, click f Open .

5. In the Open Workflow dialog box, browse to the .pdProcessingWF or .pdConsensusWE,
file that the custom template is stored in, and click Open.

The workflow opens in the Workflow Tree area. To correct any template errors, see
“Correcting Template Errors.”

Correcting Template Errors

When you open a template file, either standard or custom, the Proteome Discoverer
application validates parameter settings and displays the selected workflow in the Workflow
Tree area of the Workflow Editor. The name of the workflow appears in the Workflow box,
and a description of the workflow appears in the Description box. The application uses
warning symbols to indicate outdated nodes and to display error information in the Workflow
Failures pane.

If the application cannot load the selected file, it displays a message box with information
about the issue. It cannot load files that cannot be updated, are read-only or invalid, or were
created with a newer version of the Proteome Discoverer application.

When you open an existing workflow template, some of the nodes in the Workflow Tree pane
might show a yellow triangle warning symbol (Figure 67). This symbol indicates that the
version of the node that was used when the template was created has been superseded by a
later version in the current Proteome Discoverer application. When you save or re-save the
workflow, the application automatically updates the node to the latest version.
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Figure 67. Warning symbol of an outdated node version
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Figure 68 shows an exclamation mark inside a blue warning circle, which indicates that one or
more of the parameter settings for the node are incorrect or outdated. Click on the node and
reset the parameters in the Parameters pane.

Figure 68. \Warning symbol of incorrect or outdated parameter settings
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Figure 69 shows a blocked gear (or settings) symbol, which indicates that the flow contains a
node that is no longer available for the given workflow because it is outdated, not installed,
installed but not licensed, or has incorrect parameter settings.

Figure 69. Warning symbol of a node no longer available for the given workflow
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When you open a workflow that contains an unavailable node, a Load Failures pane opens
beneath the Workflow Nodes pane (see Figure 70).

If this warning symbol is attached to a node, the application cannot update it because it is not
licensed or no longer licensed, it has been replaced by a different node, or the node was moved
to the consensus workflow. In these cases, it does not permit you to save the workflow.
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Figure 70. Load Failures pane
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The Load Failures pane has three columns:

* Error Information: Displays information about the problem that the application

encountered in the workflow.

* Parameter: Displays the name of the node parameter that has an erroneous setting.

* Value: Displays the erroneous setting of the node parameter.

When a warning symbol is attached to a node, the application automatically updates the node

with the correct version and saves the previous parameter values in the updated node. It does

not include node parameters that are no longer available, and it adds any new parameters set

to their default values.

If the Parameter and Value columns indicate a problem with the parameter settings, enter the
correct parameter settings in the Parameters pane.
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Saving a Workflow as a Common Template

If you want to share a changed standard template or a new custom workflow with others, you
can save it as a standard template in the Common Templates folder.

% To save a workflow as a common template

1. To save a common workflow under a new file name or to save a new custom workflow,
type a new name in the Workflow box of the Workflow Editor and a new description in
the Description box.

2. Click [ Save Commen .

By default, the Save Workflow dialog box opens in the Common Templates directory. For
the location of this folder, see “Using Common Workflow Templates” on page 102.

3. In the Save Workflow dialog box, do the following:
a. In the File Name box, type the file name.

If you altered a standard workflow template, the name of this file must be different
from the name of the original template.

b. Click Save.

Saving a Workflow as a Custom Template

You can save a new workflow as a custom template for your own use.

< To save a workflow as a custom template

1. Type a new name in the Workflow box of the Workflow Editor and a new description in
the Description box.

2. Click &y Save .
By default, the Save Workflow dialog box opens in the last directory used.
3. In the Save Workflow dialog box, do the following:

a. If you do not want to save the workflow template in the study directory, browse to
the directory where you want to save the custom template.

b. In the File Name box, type the file name.
c. Click Save.
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Deleting a Workflow Template

You can delete a workflow template.

< To delete an existing workflow template
1. In Windows Explorer, navigate to the folder containing the template.

2. Select the template to delete, and either press the DELETE key or right-click and choose
Delete.

3. In the Delete File dialog box, click Yes.

Opening a Workflow from a .pdResult File

From a .pdResult file, you can open the workflow that generated the file.

< To open the workflow that generated a .pdResult file
Do one of the following:

a. Ifyou recently generated a .pdResult file, choose Administration > Show Job Queue
to open the job queue.

b. Select the appropriate search.

c. Click 3§ Open Study .

—or—

a. In the Workflow Editor window of an open analysis, click f§ Open .

b. In the File Type box of the Open Workflow dialog box, select Proteome Discoverer
Result File (*.pdResult).

c. Browse to the location of the appropriate .pdResult file, select the file, and click

Open.

You can also obtain information about the workflow that generated a .pdResult file by using
the file’s Search Summary. For information on the Search Summary, refer to the Help.

Creating Specific Types of Workflows

Follow these procedures to create specific types of workflows.
* Creating Quantification Workflows
* Creating Protein Annotation Workflows
* Creating PTM Analysis Workflows

* Creating Parallel Workflows
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* Creating HCD/EThcD Workflows
* Creating Spectra Exportation Workflows

* Creating a Marked Contaminants Workflow

Creating Quantification Workflows

To perform quantification, you must run quantification processing and consensus workflows.
A quantification processing workflow includes one of the quantification nodes found in the
Feature Detection & Quantification section of the Workflow Nodes pane of the Processing
Workflow window. A quantification consensus workflow includes the Reporter Ions
Quantifier or the Precursor lons Quantifier node, found in the Quantification section of the
Workflow Nodes pane of the Consensus Workflow window.

Table 5 lists these nodes and where to find information about creating a quantification
workflow for each one.

Table 5. Quantification nodes in the processing and consensus workflows

Quantification node

Processing workflow

Use

For more information

Minora Feature Detector

For precursor ion
quantification (for
example, SILAC) and

label-free quantification

See “Creating a Processing Workflow for Precursor Ion
Quantification” on page 449 or “Creating a Processing
Workflow for Label-Free Quantification” on page 492.

Reporter Ions Quantifier

For reporter ion
quantification (for
example, iTRAQ and
TMT)

See “Creating a Processing Workflow for Reporter Ion
Quantification” on page 386.

Consensus workflow

Precursor Ions Quantifier

For precursor ion and
label-free quantification

See “Creating a Consensus Workflow for Precursor Ion
Quantification” on page 452 and “Creating a Consensus
Workflow for Label-Free Quantification” on page 495.

Reporter Ions Quantifier

For reporter ion
quantification

See “Creating a Consensus Workflow for Reporter Ion
Quantification” on page 390.

Feature Mapper

For precursor ion and
label-free quantification

See “Creating a Consensus Workflow for Precursor Ion
Quantification” on page 452 and “Creating a Consensus
Workflow for Label-Free Quantification” on page 495.

In the processing workflow, you must attach the Minora Feature Detector node directly to the

Spectrum Files node.
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Creating Protein Annotation Workflows

To create a workflow that uses the ProteinCenter Annotation node to retrieve annotation
information, see “Creating a Protein Annotation Workflow” on page 265. This node loads
information from the GO Slim, Pfam, Entrez Gene, Ensembl Genome, and UniProt
databases from ProteinCenter and installs it in the Proteome Discoverer results files.

Creating PTM Analysis Workflows

To create a workflow that enables you to focus on studying the biologically relevant
post-translational modifications of proteins, you can create a PTM analysis workflow to
display phosphorylation modifications in the .pdResult results. For instructions, see “Creating
a PTM Analysis Workflow with the ptmRS Node” on page 320.

Creating Parallel Workflows

12

Parallel workflows are workflows that search the same raw data file and the same part of the
spectrum but specify different criteria, different search nodes for the search, or both. The
processing part of these workflows resembles the example in Figure 71. You can use parallel
workflows to conduct two or more searches that use two or more search engines on the same
raw data and, at the same time, compare the results of these two searches. For example, you
might want to search both CID and ETD data from the same raw data file to increase the
chances of finding a match. CID data contains b and y ions, and ETD data contains b, ¢, and
z ions, so the two types of data are complementary. You can also use a parallel workflow for
quantification.

Figure 71. Parallel processing workflow
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The following instructions show you how to create the basic parallel workflow shown in

Figure 71.

R
**

1.

10.

11.
12.

13.

To create a parallel processing workflow
Create or open a study and an analysis:

* To create a study, see “Creating a Study” on page 40.

* To open an existing study, see “Opening an Existing Study” on page 40.

* To create an analysis, see “Creating an Analysis” on page 65.

* To open an existing analysis, see “Opening an Existing Analysis” on page 60.
Follow the general instructions in “Creating a Processing Workflow” on page 68.

Drag the Spectrum Files node to the Processing Workflow Tree pane, and specify the
name and path of the raw data file in the Parameters pane.

Drag the Spectrum Selector node to the Processing Workflow Tree pane and place it
directly under the Spectrum Files node. Set the parameters.

Drag two Scan Event Filter nodes to the Processing Workflow Tree pane and place them
side by side beneath the Spectrum Selector node. In the Parameters pane, set the
Activation Type parameter to CID for one node and to ETD for the other node.

Drag the a search engine node, such as Sequest HT, to the Processing Workflow Tree
pane and place it beneath the Scan Event Filter node set to the CID activation type.

Drag another search engine node, such as Mascot, to the Processing Workflow Tree pane
and place it beneath the Scan Event Filter node set to the ETD activation type.

. Drag a PSM Validator node, such as Fixed Value PSM Validator, beneath one of the

search engine nodes.
Connect the nodes as shown in Figure 71 on page 112.

Create a consensus workflow, following the instructions in “Incorporating an Existing
Workflow into a Study and an Analysis” on page 99.

Save the analysis (see “Saving an Analysis” on page 83).
Save the study (see “Saving a Study” on page 56).
Click & Run in the Analysis window.

The job queue opens (see Figure 49 on page 78), displaying the status of your search. Use
the job queue to check the status of your search as the search progresses. For job queue
information, refer to the Help.
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Creating HCD/EThcD Workflows
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To improve the quality of ETD fragmentation, mass spectrometers, such as the Orbitrap
Fusion, can supplement ETD with HCD or CID activation. These supplemental activations
are called EThcD and ETciD activations in recent instrument firmware.

* ETciD activation, formerly known as “supplemental activation,” produces the same
fragment ions as ETD-only activation, so changing the search parameters is unnecessary.
ETciD scans or ETD scans with “sa” in their names are simply recognized as ETD scans.

* EThcD activation generates additional b and y ions, so you must change the search
parameters. These parameters are different from those for ETD- or HCD-only activation.

If the acquisition method used HCD and EThcD activations simultaneously, the raw data file
contains spectra from both. In these cases, the search workflow splits the scan by activation
type and searches HCD and EThcD spectra separately with the appropriate settings.

A typical processing workflow for raw data files containing both HCD scans and ETheD
scans that are acquired in parallel uses Scan Event Filter nodes to split the scan by activation
type. The Proteome Discoverer application then searches the HCD scans with b and y ions
and the EThcD scans with ¢ and z ions and a certain number of b and y ions.

Figure 72 shows a typical processing workflow for searching a raw data file with both HCD
and EThcD spectra. In this workflow, the Activation Type parameter of one Scan Event Filter
node is set to HCD, and the same parameter for the other Scan Filter node is set to EThcD.

Figure 72. Typical search workflow for the simultaneous search of EThcD and HCD spectra
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Figure 73 shows the results of the workflow presented in Figure 72.

Figure 73. Search results from the simultaneous search of HCD and EThcD spectra in the same raw data file
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Creating Spectra Exportation Workflows

You can create a workflow that exports data to DTA, MGE, MZDATA, and MZML files. For
information on creating this workflow, refer to the Help.

Creating a Marked Contaminants Workflow

You can mark as contaminants all proteins in the results file that are listed in a designated
FASTA file or files. To create this workflow, see “Identifying Contaminants During Searches”
on page 190.
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Searching Multiple Sequence Databases with Mascot

If you connect the Proteome Discoverer application to Mascot server 2.3 or later, you can
search more than one sequence database in the same search.

% To search multiple sequence databases with Mascot

1. Connect to Mascot server 2.3 or later. For instructions, see “Configuring the Mascot
Search Engine” on page 26.

2. Create or open a study and an analysis:

* To create a study, see “Creating a Study” on page 40.

* To open an existing study, see “Opening an Existing Study” on page 40.

* To create an analysis, see “Creating an Analysis” on page 65.

* To open an existing analysis, see “Opening an Existing Analysis” on page 60.
3. Create a processing workflow (see “Creating a Processing Workflow” on page 68).

4. For the search engine node, drag the Mascot node to the Workflow Tree pane in the
Processing Workflow window.

5. To set the parameters for the Mascot node, select two or more databases in the Protein
Database box (see Figure 74).

Figure 74. Selecting multiple sequence databases for the Mascot node
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6. Continue with the workflow in “Creating a Processing Workflow” on page 68.

When you run a search against multiple sequence databases, the results include proteins from

both or all databases (see Figure 75).
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Figure 75. Result of performing a Mascot search against multiple sequence databases
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Creating a Multiconsensus Report

Thermo Scientific

A multiconsensus report is a .pdResult file generated from a workflow that includes multiple
search engines or multiple input files. For the input files, you can use any of the input files
listed in “Inputs and Outputs” on page 10 or MSF files.

The .pdResult report displays the combined results in columns that are labeled by search
engine type, for example, Score Mascot and Score Sequest HT.

* On the Proteins page, the #PSMs, # Peptides, Coverage, and Score columns display
information side by side for each protein. When the proteins referenced in the individual
searches have different accession numbers, the application displays the accession number
of the first search in the result set.

* On the PSMs page, the Search ID column displays the order in which the search was
submitted to the job queue. A multiconsensus report resulting from a workflow that
includes both Sequest HT and Mascot contains XCorr (Sequest HT) or Ions Score
(Mascot) columns. These columns score the number of fragment ions that are common
to two different peptides with the same precursor mass and calculate the cross-correlation
score for all candidate peptides queried from the database. The default setting shows the
top matches per peptide and search engine.

The identification information from the individual search nodes appear side by side on the
PSMs and Peptide Groups pages. The grouped peptides do not represent actual matches
found during the search but rather the unified information from all matches found for this
particular peptide sequence.

You can access the peptide information by examining both the Proteins page for all peptides
associated with a protein and the PSMs page for all peptides, including those not associated
with any protein. You can view the associated peptides on the Proteins page. Select a protein
row and click Show Associated Tables at the bottom of the page.
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To filter multiconsensus reports for specific results, see “Finding Common or Unique Proteins
in Multiple Searches” on page 242 and “Applying Filters Specific to Different Searches in
Multiconsensus Reports” on page 246.

To create a multiconsensus report from a search using multiple input files

See “Adding Input Files” on page 42.

To create a multiconsensus report by using multiple search engines
Create or open a study and an analysis:
* To create a study, see “Creating a Study” on page 40.
* To open an existing study, see “Opening an Existing Study” on page 40.
* To create an analysis, see “Creating an Analysis” on page 65.
* To open an existing analysis, see “Opening an Existing Analysis” on page 60.
Add the appropriate input file or files.
Create a processing workflow (see “Creating a Processing Workflow” on page 68).

In the workflow, include at least two of the search engine nodes listed under Sequence
Database Search in the Workflow Nodes pane (Figure 70).

Figure 76. Workflow with multiple search engines
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4. Create a consensus workflow by following the instructions in “Incorporating an Existing
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5. For multiconsensus reports that include multiple occurrences of the same type of search

nodes, set the Merge Mode parameter of the MSF Files node (Figure 77) to determine
how the application merges the data. Use one of the following settings:

* Globally by Search Engine Type: See “Globally by Search Engine Type Setting” on
page 120.

* Per File and Search Engine Type: See “Per File and Search Engine Type Setting” on
page 121.

* Do Not Merge: See “Do Not Merge Setting” on page 122.
For more information on the MSF Files node, refer to the Help.

Figure 77. Setting the Merge Mode parameter of the MSF Files node
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B
I-l | Aleeseiassi nrats Workflow:  multiconsensus_cons 10047
4 1. Spechrum Storage Settings Description L
Spectra to Store Identified or Quartified
4 2. Merging of Identified Peptide and Proteins s
Merge Mode erge Mode Globally by Search Engine Type
arameter File Limit for Automatic 1 10 Workflow Tree
p 4 3. FASTA Tille Line Display -
Reported FASTA Title L Best match -
Title Line Rule standard |:>': MSE Files 0
Prefered Accession e
Prefered Taxonomy £
Avoid Expressions
4 4 PSM Filters

Maximum Delta Cn 0.05
[ J PSM Grouper 1

|

Peptide
Validator

Peptide and

Merge Mode 4
Specifies the mode used to merge identification results.
'Globally by Search Engine Type™

Globally merges all identifications of the same search |
engine type.

Creates one column per search engine type and value Past-Processing Nodes
reported by the search engine
*Per File and Search Engine Type"

Merges all identifications of the same search engine type
for every input file..

Creates one column per search engine type and value
reported by the search engine for every input file..
‘Do Mot Menge"

Dioes not merge identifications.. Creates one column p...

[

\Workflow: Nodes | Parameters

6. Click ¢ Run in the Analysis window.

The job queue opens (Figure 53 on page 83), displaying the status of your search. Use the

job queue to check the status of your search as the search progresses. For information

about the job queue, refer to the Help.
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Merging Results by Search Engine Node

When you generate a .pdResult file from a workflow containing multiple search engines, you
can merge the search results of each search engine type (such as Sequest HT or Mascot) to
prevent too many result columns from appearing in the report. In addition, you might want
to divide the results by search engine—for example, if someone wants to review the
differences between instrument methods used in the different files or compare search engine
settings.

You might want to merge search results in the following cases:

* The application creates a report from many MSF files (for example, 50), and each
contains at least one search node.

* The application creates a report from only a few MSF files (for example, three), but each
workflow contains 10 search nodes.

In both cases, you might prefer to reduce the number of data columns to obtain a clear
overview of the results.

When you create a results report generated by a workflow that contains MSF files generated
by several search nodes, you can use the following settings for the Merge Mode parameter of
the MSF Files node to display the search-engine-specific data on the Protein Groups and the
Proteins pages:

* Globally by Search Engine Type
* Der File and Search Engine Type setting
* Do Not Merge

The following topics illustrate the Merge Node parameter settings. They are based on the
processing of two files with a processing workflow that contains one Mascot node and two
Sequest HT nodes that use different sequence databases.

For more information on the MSF Files node, refer to the Help.

Globally by Search Engine Type Setting

The default setting of the Merge Mode parameter of the MSF Files node, Globally by Search
Engine Type, merges the results of all search nodes of the same type. It displays the best PSM
values on the Peptide Groups page and shows the combined protein score that was calculated
from all PSMs identified by the search engine type.

Figure 78 displays the merged results of all Sequest HT and Mascot nodes and one protein
score by node type on the Peptide Groups page. The results from the two different search
engine types appear together in two different column groups. The top illustration shows them
grouped on the Peptide Groups page, and the bottom illustration shows them grouped on the
Proteins page.
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Figure 78. Results grouped by search engine type on the Peptide Groups page and the Proteins page
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Per File and Search Engine Type Setting

The Per File and Search Engine Type setting of the Merge Mode parameter of the MSF Files
node merges the results of all search engine nodes of the same type for each input file.

In Figure 79, the results report displays one group of search-engine-specific values per file and
the search engine type. There are two groups of Sequest HT columns and two groups of
Mascot columns. The top illustration shows the data grouped on the Peptide Groups page,
and the bottom illustration shows it grouped on the Proteins page.

Figure 79. Results grouped by search engine type for each input file on the Peptide Groups page and the Proteins page
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Do Not Merge Setting

The Do Not Merge setting of the Merge Mode parameter of the MSF Files node does not
merge nodes. It displays the search-engine-specific values for each search engine. The File
Limit for Automatic Merge parameter of the MSF Files Node sets an upper limit on the
number of files that the report can display for unmerged data.

Figure 80 shows four groups of Sequest HT columns and two groups of Mascot columns. The
top illustration shows the data grouped on the Peptide Groups page, and the bottom
illustration shows it grouped on the Proteins page.

Figure 80. Results in one group of search-engine-specific values per search node on the Peptide Groups page and the
Proteins page
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Using the Proteome Discoverer Daemon Utility

This chapter describes the Proteome Discoverer Daemon utility, which you can use to
perform a search either locally or remotely by using its own application window, the
command line, or a parameter file that contains command-line commands. You can use it to

start workflows, monitor job execution on the configured server, perform batch processing,
and process Multidimensional Protein Identification Technology (MudPIT) samples. The
Daemon utility can perform multiple searches on multiple raw data files taken from multiple
samples or from one sample.

Contents

Starting the Daemon Ugtility in a Window

Selecting the Server

Running the Daemon Ustility from the Window

Monitoring Job Execution in the Daemon Utility

Logging in to a Remote Server

Running the Daemon Utility from the Xcalibur Data System

Running the Daemon Utility from the Command Line

For information about MudPIT and creating a MudPIT workflow, see Adding Input Files.

Starting the Daemon Utility in a Window

Thermo Scientific

You can start the Proteome Discoverer Daemon utility on the command line or in a window.
To run it on the command line, see Running the Dacmon Utility from the Command Line.

R
0’0

1.

To start the utility in a window

Start the utility in Windows by choosing Start > All Programs > Thermo Proteome
Discoverer release_number > Proteome Discoverer Daemon release_number or by
clicking the Daemon icon, , on your desktop.

. After the utility window opens, connect to a computer that is running the Proteome

Discoverer application.
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Selecting the Server

The Daemon utility can connect to a remote computer running the Magellan server so that
you can perform searches on multiple raw data files from multiple samples or a single sample
on a remote computer. It can also connect to a local server.

< To specify the server to connect to
1. Click the Configuration tab in the Daemon utility window.

2. From the Host list, select the name of the server that you want to use, or type the server
name.

You must connect the utility to a computer running the Magellan server. Your local host
is the default server, that is, the computer that you are working on. To connect remotely
to the Magellan server, see “Logging in to a Remote Server” on page 128.

3. In the User box, type the user’s login name on the server.

The Configuration page now resembles Figure 81.

Figure 81. Configuration page of the Proteome Discoverer Daemon utility

@ Discoverer Daemon E@

Corrfigumtion Job Queue
Server
Host
localhost -

User
leonardo.davinci

| Aty || Reset

4. Click Apply to activate the new settings.

5. To return to the previous settings, click Reset.

Running the Daemon Utility from the Window

You can use the Daemon utility to run processing and consensus workflows on a remote
server. These workflows are saved in templates that you created in the Workflow Editor. You
must set the values of the required parameters for the workflow templates before you run the
utility. The specified values—for example, FASTA databases—must be available on the server
where they will be processed. You cannot change the workflows by using the Proteome
Discoverer Daemon interface.

You can choose quantification methods from predefined quantification methods on the server
or from a method file that you load with the Browse button.
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Running the Daemon Utility from the Window

To start a workflow for batch processing or MudPIT processing
Click the Start Jobs tab.
The Start Jobs page opens (Figure 82).

Figure 82. Start Jobs page of the Daemon utility

Spectrum Files Workdflows and Quan Method
@ Batch processing () MudPIT Processing: [ V] D
m‘m Consensus: [ V] D
Remove Start Quan Method: [None V] D
Control Channel:

Server Qutput Directory
local connection

CollectionName

Qutput Filename

Click the Load Files tab if it is not already selected.
Click Add.

In the Open dialog box, locate the folder that contains the raw data files, select the
spectrum (RAW) files that you want to load, and click Open.

The selected spectrum files appear on the Load Files page.

To remove a file from the Load Files page, select the file and click Remove.

To specify the type of processing, select the Batch Processing or MudPIT option.
* Batch processing (the default): Executes the workflow once for each spectrum file.
* MudPIT: Feeds all spectrum files into one workflow.

When you select the MudPIT option, the Treat as Replicates check box and the Output

Filename box become available.

(Optional) For the MudPIT option, select the Treat as Replicates check box to group the
samples by quantification channel and to average the abundance values for each channel
across files.

This option is only available when you select the MudPIT option.

If you do not select the Treat as Replicates option, the application groups the samples by
quantification channel and by file. It creates the sample groups and ratios only within
files, not across files.
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7. Select a processing template from template files located on the Daemon server.

* In the Workflows and Quan Method area of the Start Jobs page, do one of the
following:

Click the Browse button (...), select the processing template from the Open dialog
box, and click Open.

Select a processing workflow template from the Processing menu.

The menu box lists only the templates that you selected in the current run. When
you restart the application, the menu box does not list any templates. When you
connect the application to another server, the application verifies that the templates
are still valid and can be run by the connected server.

The template files for processing workflows have a .pdProcessingWF extension.
8. Select a consensus template.

* In the Workflows and Quan Method area of the Start Jobs page, do one of the
following:

Click the Browse button (...), select a consensus workflow template from the Open

dialog box, and click Open.
Select a consensus workflow template from the Consensus menu.

The menu box lists only the templates that you selected in the current run. When
you restart the application, the menu box does not list any templates. When you
connect the application to another server, the application verifies that the templates
are still valid and can be run by the connected server.

The template files for consensus workflows have a .pdConsensusWF extension.

9. To obtain quantification results, select a quantification method from the Quan Method

menu in the Workflows and Quan Method area of the Start Jobs page.

10. (Optional) To specify the control channel to use in creating ratios when you process
quantification samples, select the control channel from the Control Channel list.

11. If you selected the MudPIT option, in the Output Filename box, type the name of the
output file where you want to store the results of the search.

The Start Jobs page should now resemble Figure 83 for batch processing or Figure 84 for
MudPIT processing.

12. Click Start to execute the job.
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Figure 83. Start Jobs page of the Daemon utility for batch processing
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Figure 84. Start Jobs page of the Daemon utility for MudPIT processing

Discoverer Daemon

Start Jobs | Configuration I Job Queue

==

Spectrum Files
() Batch processing @ MudPIT

Load Files | Export Parameter File

Treat as Replicates

C:\Program Files"Proteome Discoverer source filesstudies™Bailey_20714%input_files
C:\Program Files"Proteome Discoverer source fileststudies™ Bailey_20714%nput_filaz
C:\Program Files"Proteome Discoverer source fileststudies™ Bailey_20714%nput_filaz
C:\Program Files"\Proteome Discoverer source fileststudies'Bailey_20714%nput_files

4 i b

Worldlows and Quan Method

Processing: [F‘WF_QE_Heporter_Based_Quan_SequestHT_F‘ercoIator_mouse v] D
Consensus: [CWF_Comprehensi\fe_Enhanced Annotation_Quan v] D
Quan Method: [ TMT 8plex -] D
Contral Channel: | 126 -

Server Output Directory
local connection

CWF_Comprehensive_Enhanced Annotation_Cuan

Cutput Filename

test

Thermo Scientific

Proteome Discoverer User Guide

127




3 Using the Proteome Discoverer Daemon Utility
Monitoring Job Execution in the Daemon Utility

Monitoring Job Execution in the Daemon Utility

You can use the Job Queue page in the Daemon utility window to monitor the execution of
the jobs that you submit. It performs the same function as the job queue on the Proteome
Discoverer interface. For information about the features of the job queue on the Proteome
Discoverer interface, refer to the Help.

A progress bar displays the progress of the overall batch processing. This progress bar is visible
only if you have started batch jobs.

K2

< To monitor the job execution
Click the Job Queue tab of the Daemon utility window.

Figure 85 shows the completed job for batch processing.

Figure 85. Job Queue page of the Daemon utility for batch processing

Discoverer Daemon EI@
Stat dobs Job Gueve |
9 Pause 4@ Resume &§ Abort £ Remove | @ Refresh Display Verbose Messages
Job Queue:
Execution State | Progress Type Name Submitted at Study
= (= [ = = (=]
+ Completed 100 %  Consensus SILAC_Hela_cell-{04) 1162015 1:58 PM SILAC_hela
¥ Completed 100 %  Processing SILAC_Hela_cell-{04) 1/16/2015 1:58 PM SILAC_hela
< i

Logging in to a Remote Server

128

The searches started by the Proteome Discoverer application consume memory and can
potentially cause the data-acquiring computer to crash and lose the sample in the mass
spectrometer. To avoid this outcome, Thermo Fisher Scientific recommends that you connect
the Proteome Discoverer Daemon utility to a remote computer running the Magellan server
before data acquisition.

K2

< To log in to a remote server
1. Start the Proteome Discoverer application on the remote machine.

2. To store the output files in a location other than the default folder, do the following:

a. Choose Administration > Configuration > Server Settings > Discoverer Daemon.

The PublicFiles folder is the default folder displayed in the Current File Directory
box (Figure 86).

b. In the New Directory box, browse to the storage location for the output files.
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c. Click & apply .

The Daemon utility issues a message informing you that the Proteome Discoverer
application will apply the change the next time that you start it.

To return to the default directory, click ¥ Reset .

Figure 86. Proteome Discoverer Daemon area of the Configuration view
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New Directory: (]
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&5 MSF Files
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&3 PMI-Preview
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2 ptmRS
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B Server Settings
&3 Temporary Files
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Ready

3. Start the Daemon utility on the local machine.

A message box informs you that the utility cannot connect to the server.
4. Click OK in the message box.

The utility opens with the Configuration page selected.
5. In the Host box, type the name of the remote computer.

6. In the User box, type the login name of the remote server.

7. Click Apply.
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Running the Daemon Utility from the Xcalibur Data System

You can use the parameter file created in the Daemon utility to call the application from the

Xcalibur data system. You can start the utility by adding a parameter file to the processing

method specified in the Xcalibur injection sequence.

To run the utility from the Xcalibur data system, follow these topics:

Before You Start

130

Before You Start

Running the Daemon Utility from a Parameter File

Creating a Processing Method That Calls the Daemon Ustility

Batch Processing with a Processing Method That Calls the Daemon Utility
Batch Processing with Multiple Processing Methods

Processing MudPIT Samples by Using a Processing Method

Before you run the Daemon utility from the Xcalibur data system, follow these procedures to
set up the interface between the utility and the Xcalibur data system.

2
0.0

1.

To prepare to run the Daemon utility in Xcalibur

Before you start the Daemon utility, install the Proteome Discoverer application on a
remote computer to decouple data processing from data acquisition.

Thermo Fisher Scientific strongly recommends that you perform data analysis and data
recording on two different computers to avoid disturbing the data acquisition by
resource-consuming data processing.

Install the utility on the same computer where the Xcalibur data system is running.
Start the Proteome Discoverer application.

In the Proteome Discoverer application, prepare the workflow to be used by the Daemon
utility (Figure 87). Save this workflow.
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Figure 87. Basic workflow used for the samples
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After you install the utility, the Proteome Discoverer application places the directory
where it saves the raw data files and stores the results in the following folder:

Drive:\ProgramData\Thermo\Proteome Discoverer <release_number>\PublicFiles

This directory might be invisible to you because the drive:\Documents and ProgramData
directory is hidden. To display hidden directories, choose Tools > Folder Options > View
> Hidden files and folders > Show hidden files and folders in Windows Explorer.

(Optional) To change this directory for easier data access, open the Proteome Discoverer
application, choose Administration > Configuration, click Discoverer Daemon
beneath Server Settings in the Configuration area in the left pane, and change the
directory in the New Directory box (see Figure 88).

The settings are applied after you restart the Proteome Discoverer application.
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Figure 88. Change in the destination directory where results from the Daemon utility are stored
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Ready

Running the Daemon Utility from a Parameter File

In the Daemon utility, you can create a parameter file that you can use to call the application
from the Xcalibur data system. The application automatically translates the options that you
set on the utility interface and in the workflow used for the search into text commands in the
parameter file.

< To create a parameter file that calls the Daemon utility

1. Set up the search according to the instructions in “Running the Daemon Utility from the
Window” on page 124. You do not need to have files loaded to create a parameter file.

2. Click the Export Parameter File tab (Figure 89) on the Start Jobs page.
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Figure 89. Export Parameter File page

Discoverer Daemon 2.2.0.378 EI@
Start Jobs | Configuration I Job Queus

Spectrum Files Workdlows and Quan Method

(7) Batch processing @ MudPIT [ Treat as Replicates Processing: [F{eportef Quan Sequest HT v] E]

Load Files | Export Parameter File Conzensus: [ONF_Ccmprehensi\re_Enhanced Annotation_Reporter_Quan V] D

= Quan Method: TMT 10plex -
Number of Rawfiles: 2 id Export [ b ] E]
Control Channel: 126 -

Server Output Directony
local connection

Reporter Quan Sequest HT

Qutput Filename

3. In the Number of Rawfiles box for a MudPIT search, select the number of files that will
appear in the Xcalibur Sequence Setup dialog box.

This option is not available when you select the Batch Processing option.
4. Click Export.

The Save a Parameter File dialog box opens.
5. Specify the path and name of the parameter file, and click Save.

The Proteome Discoverer application writes the parameter file in XML format to the
specified directory.

To call the utility through the parameter file, see “Running the Daemon Utility from the
Xcalibur Data System” on page 130.
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Creating a Processing Method That Calls the Daemon Utility

The following procedure describes how to create a processing method that calls the Daemon
utility. It assumes that you have already created an appropriate processing method for your
raw data files. Processing methods have a .pmd file extension.

< To add a processing method that calls Proteome Discoverer Daemon to a processing
method

1. Choose Start > All Programs > Thermo Xcalibur > Xcalibur to start the Xcalibur data

system.
2. In the Xcalibur Roadmap view, choose GoTo > Processing Setup.
The Processing Setup window opens.

3. Open the processing method that you want to modify as follows:
a. Choose File > Open.
b. Browse to the location of the processing method file and select the file.

c. Click Open.

4. Open the Programs view of the Processing Setup window as follows:
a. Choose View > View Bar.
The view bar appears on the left side of the dialog box.
b.  On the view bar, click the Programs icon, g} .
The Programs view of the Processing Setup window opens (Figure 90).

Figure 90. Programs view with an empty table

Programs:
[ Sample type - |
Enable | Std | QC |Unk Other Action Program or Macro Name | Sync| Parameters
‘ez Wes Yes ez Run Program e

5. If the Programs view has an empty table, right-click the table and choose Insert Row.

A new row appears above the placeholder row (Figure 91). An asterisk to the left side of a
table row defines it as a placeholder row.
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Figure 91. Programs view with an unedited table row

Frograms:
e Sample type - |
Enable | Std | QC |Unk Other Action Program or Macro Name | Sync| Parameters
1 ez Tes Yex Tes Fiun Program ‘ez
* Yes Yes Yes Ye:  Run Program Yes

In the added table row, specify the name and location of the parameter file as follows.
a. In the Enable column, select the check box.

b. In the Action list column, select Run Program.

c. Right-click the Program or Macro Name column and choose Browse (Figure 92).

Figure 92. Programs view with the shortcut menu displayed

Pragrams:
[ Sample type - |
Enable | 5td | QC |Unk Other Action Program or Macro Name | Sync|Parameters
1

1 ez Yer Tes Ves Yes Fun Program I B

- Yer YVes Yes Ves Fun Program
Delete Rows
Insert Row

d. Browse to the following executable, and click Open:

C:\Program Files\Thermo\Proteome Discoverer Daemon 2.1\System\Release\
System\Release\DiscovererDaemon.exe

If the following warning appears, “The file ‘DiscovererDaemon’ does not exist on this
computer,” click OK.

e. In the Parameters column, type the location of the parameter file containing the
commands that will execute the utility:

-p path_to_parameter_file\parameter_filename %R

IMPORTANT If the name of the parameter file contains a space, you must
enclose the name in quotation marks, as in this example:

-p “C:\Xcalibur\methods\batch processing.param” %R

In the Std, QC, Unk, Other, and Sync columns, accept the default settings or modify
them according to your requirements. For information about setting the sample types to
be sent, see “To specify the sample types to be sent to Proteome Discoverer Daemon.”

To send all sample types to the Daemon utility, make sure that all of the sample type
columns are set to Yes (see Figure 93).
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Figure 93. Program table with a call to the Daemon utility

Frograms:
[ Sample type - |
Enable | 5td | QC Unk Other Action Program or Macro Name | Sync| Parameters
1 Yes Yes |Yes Ye: Yex  Run Program C:\Program FilzshThermo\Discovere Yes I-p"C:\Daemon\
" Yes |Ves Tes Yes  Run Program Tes

-p “C:\Daemon\data\daemon.param” %R —

8. Click OK to save the changes to the processing method.

9. Choose File > Save.

< To specify the sample types to be sent to Proteome Discoverer Daemon

1. If the processing method that you want to modify is not open, open it and make sure that
the parameter file and location are specified as described in To add a processing method
that calls Proteome Discoverer Daemon to a processing method.

2. In the Std, QC, Unk, and Other columns, do the following:

* To send a sample to the Daemon utility, make sure that “Yes” appears in the column
for its sample type.

* To avoid processing a sample with the utility, clear the column for its sample type.

Tip Use the Other column for the Blank sample type. For example, if you do not
want to send blank samples to the utility for further processing, clear the Other
column.

3. Save the processing method.

Batch Processing with a Processing Method That Calls the Daemon Utility

To inject samples and to acquire and process data files with the Xcalibur data system, you
must create one or more instrument methods, one or more processing methods, and a
sequence that defines the sample injection set.

For information about creating an instrument method for your LC/MS system, refer to the
Help for the LC devices and the Help for the mass spectrometer. For information about
creating processing methods and sequences, refer to the Xcalibur Help.
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Tip For a typical LC/MS experiment, an autosampler automates the sample injection
process, and the position nomenclature depends on the autosampler tray type.

For information about specifying the autosampler tray type and the position
nomenclature for the specified tray type, refer to the Help for the autosampler.

For some autosamplers, you can change the tray type from the Sequence Setup view by
choosing Change > Tray Name and then selecting a different tray type.

To start the utility from the Xcalibur data system version 2.10 or later, you must add a
processing method that calls the application to the sequence.

% To set up and run an injection sequence with a processing method that starts
Proteome Discoverer Daemon

1. From the Home Page window of the Xcalibur data system, do one of the following:
* Click the Sequence View icon, |¥ff |, in the toolbar.
* Click the Sequence Setup icon, ‘W_ﬂbﬂ, in the Roadmap view.

The Sequence Setup view opens with an empty sequence table. Refer to the Xcalibur —
Sequence Setup view Help for information about filling out the sequence table.

2. In the Proc Meth column, select a processing method with a parameter file that calls the
utility as follows:

* Type the file location and name of the processing method.

* Double-click the column to open the Select Processing Method dialog box, where
you can browse to and select the processing method.

You can now start the sequence without first saving it, or you can save the sequence for
later use.

3. In the sequence table, select the row or rows that you want to run.
4. Choose Actions > Run Sequence or click the Run Sequence icon, .

If you have changed the instrument configuration in Foundation platform after the
previous sequence run, the Change Instruments In Use dialog box opens. Otherwise, the
Run Sequence dialog box opens (Figure 94).

For an LC/MS system, the autosampler (or device with an autosampler) is specified as the
start instrument. When the autosampler makes an injection, it triggers the mass
spectrometer to begin data acquisition.
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Figure 94. Run Sequence dialog box

Run Sequence
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Change Instruments...

Browse...
Browsze. .

Browse...
Browse...

| Post Acquizition

Oft

Cancel
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RunRows, 1-3
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Processing Actions

Quan

Qual

Reports
| Programs

Create Quan Summary

Help

5. Select the Programs check box if it is not already selected.

You must select this check box to start the utility.

6. Click OK.

If you did not save the sequence, the File Summary Information dialog box opens.

7. Save the sequence as follows:

a.
b.
c.

d.

The Xcalibur data system adds the sequence to the acquisition queue.

In the File Summary Information box, click OK.

In the File Name box, type a unique name for the sequence.

In the Save In list, select the appropriate folder location for the sequence.

Click Save.

For each sequence row, after the data system acquires a raw data file, it sends the processing

method and the raw data file to the Proteome Discoverer application, which stores the raw
data file and the .pdResult file in the server output directory specified in the Server Output
Directory box of the Export Parameter File page of the Start Jobs page. All the search results of

the batch processing are stored in the same directory. If the same directory name is used for

the results of another batch process, the application appends the date and an incremental
index number to the folder name.
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Batch Processing with Multiple Processing Methods

In some cases, you might need to use more than one processing method in the sequence. For
example, the sequest.pmd method runs the Daemon utility with a parameter file containing a
simple Sequest HT workflow, and the export.pmd method runs the utility with an export
workflow.

< To use more than one processing method in a sequence
1. In the Sequence Setup view, choose File > New.
The New Sequence Template dialog box opens.
2. Enter the appropriate values in each of the boxes.
3. In the Bracket Type area, select the None option (Figure 95).

You can now change the processing methods individually for each sample.

Figure 95. New Sequence Template with the selection of None for the bracket type

Mew Sequence Template @
General
Baze File Mame:  DizcovererDaemonBracket Starting Mumber: 1
Path:  C:A\Projects\D asmon', Browse. .
Inztrument Method:  C:\+caliburimethods\D aemon Browse.
Processing Method:  C:'+caliburimethods\batch Browse. ..
Calibration File: Browse...
Samplez
Mumber of Samples; 3 Tray Type: | BxE vial:
Injections per Sample: 1 Initial Vial Position: &1 V| Re-Use Vial Positions
Baze Sample 1D: Select Vials... Cahcel Selection
Bracket Type
@ None Open Man-Overlapped Owerlapped
Calibration Gc
Add Standards Add OCs
1 After Firgt Calibration Only
1 After Every Calibration
Add Blanks Add Blanks
Fillin Sample 1D for Standards Fillin Sample 1D for OCs:
Cancel Save fz Default Help

Figure 96 shows a sequence using two different processing methods.
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Figure 96. Sequence with two different processing methods

Sample Type | File Name |Sample 1D Path Inst Meth Proc Meth Position | Inj Vol

1 Unknown BSA1 1 CAProjects\Daemon | C\caliburmethods\D aemon C:'wcaliburimethods\batch Al 10,00

2 |Unknown BSAZ 2 C:AProjectshD aemon C:wealiburmethodssD aemon C:'oaliburmethods\batch_esport | A2 10.00

3 Unknown BGA2 3 C:'\Xcalibur\methods\Daemon C-4ealburtmethodshbatoh 43 1000

* (.00
4. Click OK.

In this example, the Xcalibur data system starts two different workflows (performing a Sequest
HT search and exporting a raw data file) for the recorded raw data files in the Proteome
Discoverer application (see Figure 97).
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Figure 97. Two workflows in the job queue started by two different processing methods

Discoverer Daemon
| Start Jobs | Configuration | Job Gueue |

o]l

i Pause &g Resume 3§ Abort Remove | o Refresh [| Display Verbose Messages
Job Queue:
Execution State | Progress Type MName Submitted at Study =
(m] (=] (m] (m] (=] [w]
+ Completed 100%  Consensus BSA3 1/16/2015 2:40 FM BSA
= Completed 100 %  Processing BSA3 1162015 2:40 PM BSA
Time Processing Node Message
(=] (=] (=]
2:40 PM  Processinglob @~ 00— Total Job execution took: 4.5 5. ——
2:40 PM  Processinglob Finished D:\Work\BSA\BSA3.msf
2:40 PM  (4):Fixed valuePsM Valida... -- Total execution of Fixed Value PSM Validator (4)took 0.3 5 -
2:40 PM  (4):Fixed ValuePSM Valida... Evaluating peptides of Sequest HT (2] started
2:40 PM  (2):SequestHT - Total search timewas 1.9 5 -
2:40 PM  (2):SequestHT Stored 150 PSMs for 521 spectra
2:40 PM  (2):SequestHT Performing target searchcontaining 521 spectratook1.5s.
2:40 PM | (2):SequestHT Start Sequest HT target search for 521 spectra.
2:40 PM  (2):SequestHT Thereis already an adequate target FASTA index.
2:40 PM  (3):5pectrum Selector -- Total execution of Spectrum Selector (3) took 0.9 5 -
2:40 PM  (3):Spectrum Selector Sent 521 spectrafrom 1 files.
2:40 PM  (3):Spectrum Selectar Sent 521 spectra fromfile 1.
2:40 PM  (2):SequestHT Sequence Database: bovinefasta
2:40 PM  (3):Spectrum Selector Reading from file 1 of 1:C:\DevelopmentTestDatalwork\BSA3.raw (1330 spedma total) —
2:40 PM  Processinglob Processing D:\Work\BSA\BSA3.msf
Execution State | Progress Type MName Submitted at Study
¥ Completed 100%  Consensus Bsa2 1162015 2:39 PM BSA
= Completed 100 %  Processing BSAZ 1/16/2015 2:39 FM BSA
Time Processing Node Message
(=] (=] (=]
2:3%PM  Processinglob 000000 ——— Total Job execution took: 1.3 5. ——
2:33 PM  Processinglob Finished D:\Work\BSA\BSAZmsf
2:38PM  (5):Spectrum Exporter -- Total execution of Spectrum Exporter (5) took 0.2 5 -
2:39 PM  (5):Spectrum Bxporter Exported 521 spectra to "D:\Work\BSA\try pMyo.mgf”
2:39PM  (3):Spectrum Selectar -- Total execution of Spectrum Selector (3) took 0.9 5 -
2:38PM  (3):5pectrum Selector Sent 521 spectrafrom 1files.
2:39PM  (3):Spectrum Selector Sent 521 spectra from file 1.
2:39PM  (5):Spectrum Exporter Start exporting of spectra to "D:\Work\BSA\try pMyo.mgf”
2:38PM  (3):5pectrum Selector Reading from file 1 of 1:C:\DevelopmentTestData\work\BSAZ.raw (1330 spedm total)
2:33 PM  Processinglob Processing D:\Work\BSA\BSA2.msf -
< | o
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Processing MudPIT Samples by Using a Processing Method

You can process MudPIT samples by using a processing method.

< To process MudPIT samples

1. Start the Daemon utility and export a parameter file for MudPIT processing. For
information about exporting a parameter file, see “Running the Dacmon Utility from a
Parameter File” on page 132.

Figure 98 shows how to configure the Export Parameter File page in the utility to exporta
parameter file. In this example, the parameter file is saved in C:\Xcalibur\methods.

Figure 98. Selecting MudPIT processing in the Start Jobs page

{5 Discoverer Daemon 2.2.0.378 = Ecl =<5
Start Jobs | Configuration | Job Queus

Spectrum Files Waorkflows and Quan Method

() Batch processing @ MudPIT [] Treat as Replicates Processing [Hepcrter Quan Sequest HT v] D
Load Files | Export Parameter File Consensus [CWF_Comprehenslve_Enhanced Annotation_Reporter_Quan '] D

= Quan Method TMT 10pl -
Number of Ranfies: 2+ Expot (e ) [
Control Channel: | 126 -

Server Output Directory
local connection
Reporter Quan Sequest HT

Qutput Filename

This example features two MudPIT samples. Each one consists of two raw data files (for a
total of four raw data files).

2. Define a processing method (see “Creating a Processing Method That Calls the Daemon
Utility” on page 134) using the parameter file exported in step 1, and select the method as
the processing method in the Proc Meth column (Figure 99).

Figure 99. Sequence used for MudPIT processing

Sample Type File Name Sample ID Path Inst Meth Proc Meth Position | Inj Vol | Level
1 Unknown BSAT 1 C:%Prajects\D aemaon C:Acalibursmethods\D asmory C: i 10.00
2 Unknown BSAZ 2 C:\Projects\D aemon C:"<caliburmethodsD aemol 10.00
3 Unknown B5A3 3 C:A\Projectz\D aemon C:*caliburtmethods\0 aemol 10.00
4 Unknown BSA4 3 C:AProjects\D aemaon C:'#ealiburtrethods\D aemor 10.00
* 0.00

3. Start processing the MudPIT samples in the Run Sequence dialog box (Figure 100).
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Figure 100. Starting the processing of the MudPIT samples

Run Sequence @

Acguizition Dptions

Uzer  leonardo davinc
Instrument Start Instrument

Simulation M5 Yes
Fun Rows: 1-4

[ Pricrity Sequence

Sl G TR Change Instiuments Processing Actions

Instrument Method

[Quan
[7] Qual
Shut Down
Reports
Frograms SmEpES
Pre Acguizition

Create Quan Summary
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Run Synchronously
Pre Acguizition Pogt Acquisition

After Sequence Set Spstem:
@ On (") Standby ) Of

The utility processes the two samples as MudPIT (Figure 101).
Figure 101. Two MudPIT samples processed in the Daemon utility

Discoverer Daemen

=) o ==
Job Queue
§i Pause 4@ Resume 9 Abort | 3§ Remove | @@ Refresh [C] Display Verbose Messages
Job Queue
Execution State | Progress Type Name Submitted at Study Data Source Description u
= ] ol =] =] =] =] =] ol
- Completed 100%  Consensus mudpitResuft 1/16/20154:14PM  Daemon Temporary Study — C:\ProgramData\Thermo\Proteame Discoverer 2.0\PublicFiles\DiscovereDaemon...  Resultfilteredfo... Then
¥ Completed 100%  Processing mudpitResult 1/16/20154:14PM  Daemon Temporary Study | Files: \DiscovererDaemon\SpectrumFiles\CWF_Basic_20150116_1\B543rav;\Dis... Basicprocessing... Then
+ Completed 100%  Consensus mudpitResutt 1/16/20154:13 PM  Daemon Temporary Study ~ C:\ProgramData\Thermo\Proteome Discoverer 2.0YPublicFiles\DiscovererDaemon...  Resultfiltered fo...  Then
+ Completed 100%  Processing mudpitResult 1/16/20154:13 PM  Daemon Temporary Study | Files: \DiscovererDaemon\SpectrumFiles\CWF_Basic_20150116\85ALraw;\Disco... | Basic processing...  Then

4

The Proteome Discoverer application saves the data in the two MudPIT samples in two
directories, each one containing the raw data files of one MudPIT sample (in this example,
two raw data files) (see Figure 102).

Thermo Scientific Proteome Discoverer User Guide 143



3 Using the Proteome Discoverer Daemon Utility
Running the Daemon Utility from the Command Line

Figure 102. Two directories where the raw data files of each MudPIT group are saved

@l\:jv| . « PublicFiles » DiscovererDaemon » SpectrumFiles » CWF_Basic_20150116 - | 5 | Search
Organize = Include in library = Share with = MNew folder = = [
‘v Favorites i Mame ’ Date modified Type Size
Bl Desktop = || BSAl.raw 1/16/2015 4:13 PM RAW File 22417 KB
4 Downloads B 2] BSAL xml 1/16/2015 4:13 PM XML Document 1KB
5| Recent Places || BSAZ.raw 1/16/2015 4:13 PM RAW File 22417 KB
=] B5A2.xml 1/16/2015 4:13 PM XML Document 1KB
B Desktop %) mudpitResult.msf 1/16/20154:15PM  Therme's Mass Sp... 7496 KB
4 Libraries i mudpitResult.msfView 1/16/2015 4:13 PM MSFVIEW File 68 KB
3 Documents E1 mudpitResult.pdResult 1/16/2015 4:15 PM PDRESULT File 2896 KB
@\“- Music &| mudpitResult.pdResultView 1/16/2015 4:15 PM PDRESULTVIEW File 220 KB
&= Pictures
¥ videos i
& items

@l\:jv| . « PublicFiles » DiscovererDaemon » SpectrumFiles » CWF_Basic_20150116_1
Organize = Include in library = Share with « New folder = - [ i@l
‘v Favorites i Mame ’ Date modified Type Size
Bl Desktop = || BSA3.raw 1/16/2015 4:14 PM 22417 KB
4 Downloads B 2| BSAZ.xml 1/16/2015 4:14 PM XML Document 1KB
5| Recent Places || BSAdraw 1/16/2015 4:14 PM RAW File 22417 KB
=] B5A4.xml 1/16/2015 4:14 PM XML Document 1KB
Bl Desktop %) mudpitResult.msf 1/16/2015 4:15 PM Thermo's Mass 5p... 7,496 KB
. Libraries i mudpitResult.msfView 1/16/2015 4:14 PM MSFVIEW File 68 KB
3 Documents E1 mudpitResult.pdResult 1/16/2015 4:16 PM PDRESULT File 2900 KB
@\“- Music &| mudpitResult.pdResultView 1/16/2015 4:16 PM PDRESULTVIEW File 220 KB
&= Pictures
¥ videos i
& items

Running the Daemon Utility from the Command Line

You can run the Daemon utility from the command line or from the interface window.

< To run the utility on the command line

1. Open a command shell and use the cd command to move to Program Files > Thermo >
Proteome Discoverer Daemon 2.1 > System > Release.

When you run the Daemon utility from the command line, you must start it in the
Proteome Discoverer Daemon 2.1 folder, not in the Proteome Discoverer folder.
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2. Type DiscovererDaemon and any of the following options on the command line:

Discovererbaemon

[-e folderName FileCount workflows quanMethodFile
ParameterAssignment]

[-c foldername]

[-a folderName SpectrumFile]
[-T1 servername usernName]

[-r outputFilename]

[-p parameterFile rawrFile]

[-f foldername]

For more information, see these topics:

* Syntax

* Examples

Syntax

The Daemon utility command-line syntax includes the following parameters:

e [-e folderName filecount workflows quanMethodFile parameterAssignment]

Executes the workflow on the server using these specified parameters:

Thermo Scientific

foldername: Specifies the location where the raw data files are stored. You can give it
any name, for example, RawFiles or Fractions.

F1TeCount: Specifies the number of spectrum files that must be included before the
workflow is executed. Intended to be used with MudPIT experiments and acquisition
on several machines. If the workflow should be executed regardless of the number of
files contained in the file collection, use ANY instead of a number.

workflows: Specifies a list of the template workflow files to run. You must have
created these files in the Proteome Discoverer application by choosing Workflow
Editor > processing_workflow|consensus_workflow > Save > filename.

You must list the workflows in the order that they are to be executed. Separate the
workflow names by semicolons. For example, to run a processing workflow,
C:\test.pdProcessingWF, and a consensus workflow, test.pdConsensusWF, use this
syntax:

test.pdProcessingwF;test.pdConsensuswF

quanmethodFi Je: Specifies the name of the file that contains the quantification
method.

ParameterAssignment: Specifies the name and value of a parameter in the format
of parameter=value. Some examples follow.
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This example sets the FASTA database for any node to equine.fasta:

FastaDatabase=equine.fasta

The next example sets the FASTA database for all Mascot nodes to equine.fasta:
Mascot.FastaDatabase=equine.fasta
The last example sets the FASTA database for Mascot nodes having 4 as the

processing node number to equine.fasta. It is equivalent to
[4].FastaDatabase=equine.fasta because the processing node numbers are unique.

Mascot[4].FastaDatabase=equine.fasta
e [-c foldername]

— Remote server: Creates a user-named folder in the PublicFiles folder on the server
where you store output files. The PublicFiles folder is the default folder in the
Current File Directory box in the view displayed in the Proteome Discoverer
application when you select Administration > Configuration > Server Settings >
Discoverer Daemon. The -c option automatically appends the name to the date and,
if the directory already exists, an incremental index number.

You can create a folder only in the directory configured in the view opened by the
Administration > Configuration > Server Settings > Discoverer Daemon command
on the remote server. If you attempt to create a folder in a location other than the
PublicFiles folder in the Current File Directory box, a message informs you that the
Proteome Discoverer application will apply the change the next time that you start it.

This option performs the same function as the -f foldername option, except that you
can use the name of the folder more than once. When you use the name more than
once, the utility appends the date and an incremental index number to the name.

—  Local server: Does nothing.
e [-a foldernName Spectrumrile]

—  Remote server: Uploads the spectrum file to the location that you specified on the
configured server. SpectrumfFi]eis the name of the spectrum file.

—  Local server: Does nothing,.

* [-1 serverName userName]: Connects the Daemon utility to the specified local or
remote host machine.

—  serverName: Specifies the name of the local or remote host.

—  userName: Specifies the name to log in.

* [-r outputFilename]: Specifies the name of the output file. You must use this option
with the -e option, as in this example:

Discovererbaemon.exe -e sfcid any mascot3.xml -r silaclnoMT_AS4DE.msf

* [-p parameterrile rawrile]: Processes the specified raw data file with all the
parameters given in the parameter file, including the connection to the server.
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—  parameterFi]e: Specifies the name of the parameter file. In addition to the
parameters, the parameter file also contains the workflows to run.

—  rawri]e: Specifies the name of the raw data file.

In the following example of the -p syntax, the utility processes the
9mix_LysC_monolith.raw file with the parameters given in the parameter file called
C:\Xcalibur\methods\batchprocessing. param.

DiscovererDaemon.exe -p C:\Xcalibur\methods\batchprocessing.param
Imix_LysC_monolith.raw

e [-f foldername]: On a remote server, creates a user-named folder in the PublicFiles
folder of the server where the local version of the raw data file and the result files are
stored. If the directory already exists, the utility issues an error message, and the process
returns with exit code -1 (standard exit code 0).

If you attempt to create a file other than in the PublicFiles folder in the Current File
Directory box, a message informs you that the Proteome Discoverer application will apply
the change the next time that you start it.

Performs the same function as the -c foldername option, except that you cannot use the
name of the folder more than once.

Local server: Does nothing.

The following are examples of the Daemon utility command-line syntax.

This example constructs the spectrum file collection called Rawfiles, adds the TrypMyo.raw
file to the collection, and executes the SequestEquine workflow using the raw data file in the
Rawfiles directory:

DiscovererDaemon.exe -c Rawfiles -a Rawfiles
C:\Rawfiles\TrypMyo.raw -e Rawfiles ANY C:\WorkfTows\SequestEquine.xm]l

In the following example, the Daemon utility evaluates several fractions in a single workflow:
Discovererbaemon.exe -f Fractions
DiscovererDaemon.exe -a Fractions C:\rawfiles\fractionl.raw
DiscovererDaemon.exe -a Fractions C:\rawfiles\fraction2.raw
DiscovererDaemon.exe -a Fractions C:\rawfiles\fractionN.raw

DiscovererbDaemon.exe -e Fractions ANY
pathToFile.pdProcessingwF;pathTootherFile.pdConsensuswF
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Example 3
The next example demonstrates that you can start several workflows with one invocation of
the utility.
DiscovererDaemon.exe
-f RawFile
-a RawFile C:\Rawfiles\TrypMyo.raw
-e RawFile ANY pathToFile.pdProcessingwF;pathToOtherFile.pdConsensuswF
-a RawFile C:\Rawfiles\BSADigest.raw
-e RawFile ANY pathToFile.pdProcessingWwF;pathToOtherFile.pdConsensuswF
Example 4
The following example runs the Daemon utility on a remote host called protlab2, uploads the
iTRA_BSA_3ITMS2_3HCD.raw spectrum file to the server, and executes the workflows in
C:\Workflows:
Discovererbaemon.exe -1 protlab2 leo_davinci -c sfcid -a sfcid
iTRA_BSA_3ITMS2_3HCD.raw -e sfcid any C:\wWorkflows\MascotEcoli\
pathToFile.pdProcessingwF;pathTootherFile.pdConsensuswF
Example 5

In this example, the following sequence of commands submits multiple raw data files for
processing on a remote server. The 020110303 notation indicates the date that the Daemon
command was issued.

DiscovererDaemon.exe -c AllTrypMyo

DiscovererDaemon.exe -a AllTrypMyo_020110303
C:\DaemonTest\mudpit4\Tryp_Myo.raw

DiscovererDaemon.exe -a AllTrypMyo_020110303
C:\DaemonTest\mudpit4\Tryp_Myo_1.raw

Discovererbaemon.exe -a Al1TrypMyo_020110303
C:\DaemonTest\mudpit4\Tryp_Myo_2.raw

DiscovererDaemon.exe -e AllTrypMyo_020110303 3
C:\DaemonTest\mudpit4\pathToFile.pdProcessingwF;
pathTootherFile.pdConsensuswF
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In this example, the next sequence of commands submits multiple raw data files for processing
on a local server:

DiscovererDaemon.exe -a AllTrypMyo C:\DaemonTest\mudpit4\Tryp_Myo.raw

Discovererbaemon.exe -a Al1TrypMyo
C:\DaemonTest\mudpit4\Tryp_Myo_1.raw

DiscovererDaemon.exe -a AllTrypMyo
C:\DaemonTest\mudpit4\Tryp_Myo_2.raw

DiscovererDaemon.exe -e AllTrypMyo 3
C:\DaemonTest\mudpit4\pathToFile.pdProcessingwF;
pathTootherFile.pdConsensuswF

If you want to perform quantification, the commands resemble this example:

DiscovererDaemon.exe -c iTRAQInput

DiscovererDaemon.exe -a iTRAQInput C:\testData\iTraq\
myo_8plex_hcd_pqd. raw

Discovererbaemon.exe -e iTRAQInput 1
C:\Users\Public\Documents\Thermo\Proteome_Discoverer_2.1\
common_Templates\iTRAQ_8plex_Sequest_HT_equine.pdProcessingwF;
C:\Users\Public\Documents\Thermo\Proteome_Discoverer_2.1\
Common_Templates\WF_standard_automatic_validation_with_Quan
.pdConsensusWwF;
C:\Users\Public\Documents\Thermo\Proteome_Discoverer_2.1\Common
Templates\iTRAQ_8plex.method

The Daemon utility appends a time stamp to each file when it processes the file on a remote
server.
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Searching for Data

This chapter describes the features that you can use when searching for and analyzing data in
the Proteome Discoverer application.

Contents
e Using FASTA Databases
* Identifying Contaminants During Searches
* Displaying Species Names for Proteins and Peptide Groups
* Searching Spectrum Libraries
* Defining Chemical Modifications
* Using the Qual Browser Application

* Customizing Cleavage Reagents

Using FASTA Databases

Thermo Scientific

You can use the FASTA database utilities to add, delete, and find protein references and
sequences. You can also extract information from an existing FASTA file, place it into a new
FASTA file, and compile it for availability in the Proteome Discoverer application.

For more information about FASTA databases, see “FASTA Reference” on page 635.
* Identifying Contaminants During Searches
* Downloading FASTA Files to Proteome Discoverer
e Deleting FASTA Files
* Adding Protein Sequences and References to a FASTA Database File
* Finding Protein Sequences and References
* Compiling a FASTA Database

* Excluding Individual Protein References and Sequences from a FASTA Database

Proteome Discoverer User Guide 151



4 Searching for Data
Using FASTA Databases

FASTA Database Utilities Dialog Box Parameters
* Managing FASTA Indexes
* Adding or Modifying FASTA Parsing Rules

* Identifying Contaminants During Searches

Displaying FASTA Files

You can list all the FASTA files that you have downloaded from other sources onto your hard
drive and that you have registered.

< To list the available FASTA files

Choose Administration > Maintain FASTA Files, or click the Maintain FASTA Files
icon, ;u , either in the toolbar or on the Administration page.

The FASTA Files view shown in Figure 103 opens. It lists all the FASTA files that you
have downloaded from other sources and registered. It displays the processed FASTA file
properties, such as the file name, file size, and the number of proteins stored. The
Proteome Discoverer application analyzes each protein entry to determine if the FASTA
file meets the application requirements for use in a spectra search. It processes the FASTA
file and makes it available for use.
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Figure 103. FASTA Files view
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Downloading FASTA Files to Proteome Discoverer

You must add a FASTA file to the Proteome Discoverer application before you can conduct a
search with the Sequest HT node. You must add a FASTA file to the server that is running
Mascot before you can conduct a search with the Mascot search engine. You can download

FASTA files from two sources:

Thermo Scientific

You can download a controlled protein database directly from ProteinCenter and add it to
a FASTA file. These controlled databases offer you access to the latest protein
information. The ProteinCenter database service provides extensive information about
proteins, peptides, and genes. In addition, it gives you the ability to select proteins of a
specified taxonomy to download and use as a FASTA file.

You can add a FASTA file that you have downloaded from other sources onto your hard
drive.

To download a FASTA file from ProteinCenter

If you want to download a FASTA file to a location other than the default URL shown
when you choose Administration > Configuration > ProteinCenter > ProteinCenter
URL, see “Configuring the ProteinCenter Web Server” on page 264.
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2. Choose Administration > Maintain FASTA Files, or click the Maintain FASTA Files

icon, :Lu .
The Administration page opens with the FASTA Files view (see Figure 103).
3. Click @ Check for Updates .
The Proteome Discoverer application updates the available databases in the job queue.

4. Click FASTA Files under Content Management in the Configuration view to return to
the FASTA Files view.

The Download button on the FASTA Files view becomes available.
5. Click f# Download .

The Download from ProteinCenter dialog box opens (see Figure 104).

Figure 104. Download from ProteinCenter dialog box

'(—j Download from ProteinCenter E\@

Taxonomy [D: | [ Include Al Subcategories

Database: ISwissProt (2015-04-25) 'I

Browse Taxonomy 1D:

http -/ www.ncbi.nlm.nib.gov/texonomy,’
http ./ www uniprot .ong/texonomy,’

6. In the Taxonomy ID box, do the following:

a. Type the taxonomy identification number of the appropriate organism-specific
sequence database in ProteinCenter.

The taxonomy identification number is a unique number identifying a biological
species, a special subspecies, or a bacterial strain. You can find the organism’s
taxonomy identification number on the UniProt™ website
(http://www.uniprot.org/taxonomy) or at the NCBI.

i. In the box to the right of the Taxonomy menu on the UniProt website, type the
name of the organism that you are interested in, for example, Baker’s yeast.

ii. Click the Search icon, Q .

iii. (Optional) Under the Taxon heading, click the name of the subspecies that you
are interested in, for example, Saccharomyces cerevisiae.

The taxonomy identification number appears on the Taxon Identifier line, as shown
in Figure 105.
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Figure 105. Taxonomy identification on the UniProt website
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b. (Optional) To include data for a sub

the downloaded database, select the

species or subcategory of the selected species in
Include All Subcategories check box in the

Download from ProteinCenter dialog box. For more information on this option, see

the Help.

c. From the list in the Database box of the Download from ProteinCenter dialog box,

select the name of the original sourc
The default is SwissProt.

Figure 106 shows the completed Do

e database to download the proteins from.

wnload from ProteinCenter dialog box.

Figure 106. Completed Download from ProteinCenter dialog box

"F‘ Download from ProteinCenter

Taxonomy |D: 4532

Database: lSwissProt (2015-04-25) Vl

Browse Taxonomy 1D:

http -/ www.ncbi.nlm.nib.gov/texonomy,’
http ./ www uniprot .ong/texonomy,’

o]l sl

[ Include Al Subcategories

Import ] l (Cloze

d. Click Import.

The application now displays the download as a job running in the job queue.
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7.

When the job queue displays “Completed” in the Execution State column, click FASTA
Files under Content Management in the Configuration view to return to the FASTA
Files view.

The downloaded database might take several minutes to appear and opens in the FASTA
Files view.

If you do not see the downloaded database after a few minutes, click [ Refresh .

Figure 107 shows the Saccharomyces cerevisiae (4932) species database downloaded from
the SwissProt database.

Figure 107. Database downloaded from ProteinCenter

Add @@ Download (@ Update Remove (&) Cancel Export | Y Refresh @ Check for Updates
& Up P & i P

Name

Mus musculus (SwissProt TaxID=10090)

Database downloaded

from ProteinCenter

Protein Database Taxonomy 1D Version File Size [kB] # Sequences #Residues Status Last Modified Update Available
SwissProt 10090 2015-04-29 16661 24742 14437410 Available 07/08/2015 r

[ saccharomyces cerevisiae (SwissProt TaxID=4%32) | SwissProt 3 3 20162| Available 07/24/2015

If you select the SwissProt database, all proteins of the specified organism that are present
in the SwissProt database are downloaded. The FASTA file is automatically given the
scientific name of the organism and the database source, with the taxonomy identification
in parentheses, for example, Saccharomyces cerevisiae (SwissProt TaxID =4932). It also
gives the date the database was updated on the server, for example, (SwissProt -

2015-04-29).

If no databases appear in the list, follow the procedure in “To update a FASTA file from
ProteinCenter.”

To download a FASTA file from sources other than ProteinCenter

Choose Administration > Maintain FASTA Files, or click the Maintain FASTA Files

icon, ;IJ .

The Administration page opens with the FASTA files view (Figure 103).
Click & Add.

In the Open dialog box, browse to and select the FASTA file that you want to register, and
then click Open.

The FASTA file that you selected appears as a job in the job queue. To cancel the addition
of this file, click i Abort .

When you see “Completed” in the Execution State column, the database has finished
downloading.

To add another FASTA file, wait until the Execution State column indicates that the
addition of the FASTA file is completed, click FASTA Files in the left pane of the
Administration page under Content Management, and then click Add.
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The amount of time that it takes to import a FASTA file depends on the file size. When the
application finishes importing a FASTA file, it displays “Available” in the Status column. The
FASTA file is now available to use for a protein or peptide search with the Proteome
Discoverer application.

< To update a FASTA file from ProteinCenter

Note You can only use this procedure to update FASTA databases that you originally
downloaded directly from ProteinCenter.

1. Choose Administration > Maintain FASTA Files, or click the Maintain FASTA Files

. =
con, o .
The Administration page opens with the FASTA files view (Figure 103).

2. Select the database that you want to check for the availability of updated information.
Click » at the beginning of a database row to select the row.

3. Click @ Check for Updates .
The application now displays the search for updates as a job running in the job queue.

4. When the job queue displays Completed in the Execution State column, close the
Proteome Discoverer application and reopen it.

5. Choose Administration > Maintain FASTA Files, or click the Maintain FASTA Files

icon, ;U .

If an update is available for the selected database, a check mark appears in the Update
Available column of the FASTA Files view (see Figure 108).
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Figure 108. Check marks indicating update availability
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6. Select the database with the check mark in the Update Available column. Click » at the

beginning of a row to select the row.

The Update button becomes available.

Click @ Update .

The application now displays the update as a job running in the job queue.

(Optional) When the job queue displays Completed in the Execution State column, click
FASTA Files under Content Management to return to the FASTA Files view.

The data on the ProteinCenter server is updated every two weeks. When the
ProteinCenter server contains new data, the downloaded FASTA files might change.

An update on the ProteinCenter server does not mean that new proteins for the FASTA

files are automatically available. When you can access the new proteins depends on the

timing of submissions to a specific database and that database's release cycle. For example,

the UniProt databases are updated every month, so a new ProteinCenter version after two

weeks does not necessarily contain new proteins.
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Exporting FASTA Files

You can export FASTA files from the view when you choose Administration > Maintain
FASTA Files; these include FASTA files added to the Proteome Discoverer application and
files downloaded from ProteinCenter.

The exported FASTA file might be different from the original FASTA file. The application
removes invalid and duplicate protein sequences during importation and cannot export them,
although it retains protein title lines. The exported FASTA file lists the duplicate proteins with
their titles lines in consecutive order.

< To export a FASTA file

1. Choose Administration > Maintain FASTA Files.
2. Select the FASTA file that you want to export.

3. Click ko Export.
4

. In the Save As dialog box, browse to the directory where you want to save the FASTA file,
and click Save.

The job queue opens and displays a status of “Completed” in the Execution State column
when the application finishes exporting the file.

Deleting FASTA Files

Thermo Scientific

You can delete a FASTA file from the application.

< To delete a FASTA file
1. Choose Administration > Maintain FASTA Files, or click the Maintain FASTA Files

4
=

icon,
The Administration page opens with the FASTA files view (Figure 103).
2. Click P at the beginning of a row to select it for deletion.
3. Click 3¢ remave .
4. In the Remove FASTA Databases dialog box, click OK.

The FASTA file that you selected appears as a job in the job queue. After you start the deletion
of the file, you cannot cancel the deletion. You can remove the completed job from the job
queue by clicking 3 remave , and then clicking OK in the Delete Jobs dialog box.
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Adding Protein Sequences and References to a FASTA Database File

160

You can add protein sequences and protein references to a registered FASTA database file. The
protein sequence refers to the sequence of amino acids that constitute the protein, and the
protein reference refers to the name or reference of the protein.

R
*»*

1.
2.

To add a protein sequence and reference to a FASTA database file

Choose Tools > FASTA Database Utilities.

In the FASTA Database Utilities dialog box, click the Add Protein References tab.
The Add Protein References page of the dialog box opens.

Click the Browse button (...) next to the FASTA File box.

In the Save/Add to FASTA File dialog box, select the FASTA database that you want to
add the protein sequence and reference to, and click Save.

In the Enter Description box of the FASTA Database Utilities dialog box, type a
description of the protein sequence that you are adding.

In the Enter Protein Sequence box, type the protein sequence that you want to add to the

FASTA database.

Ensure that the Add Protein References page resembles Figure 109.

Figure 109. Add Protein References page of the FASTA Database Utilities dialog box

FASTA Database Utilities =n| Wl <

Add Protein References | Compile FASTA Database | Find Protein References |

FASTA File: C:\Program Files"Proteome Discoverer source files\FASTA_Files‘\bovine fasta I_I

Enter Description:
Bovine T cell receptor data chair

Enter Protein Sequence:
AQOQVTAVATA

Add Entry

| Cancel || Help |

7. Click Add Entry to add the protein sequence.

For information on the Add Protein References page parameters, refer to the Help.
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Finding Protein Sequences and References

You can find a protein sequence or reference in an existing FASTA database file.
* To find a protein sequence or reference
* To filter a protein reference search
* To refine a filtered protein reference search
* To delete conditions in filtered protein reference searches
% Tofind a protein sequence or reference
1. Choose Tools > FASTA Database Utilities.
2. In the FASTA Database Utilities dialog box, click the Find Protein References tab.

The Find Protein References page opens (see Figure 110).
Figure 110. Find Protein References page of the FASTA Database Utilities dialog box

FASTA Database Utilities =n| Wl <
| Add Protein References | Compile FASTA Database | Find Protein References |

FASTA Databass: ()

Search for:

Searchin: @ References () Sequences

Maxdmum number of matches reported: | 100 =

[ Cancel ][ Help ]

3. Click the Browse button (...) next to the FASTA Database box to locate the FASTA file of

interest.
4. In the Please Select a FASTA Database dialog box, select the FASTA file, and click Open.

5. In the Search For box of the Find Protein References page, type an amino acid sequence
or a protein reference search string.
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6. In the Search In area, select the References option (the default) to search for a reference
or the Sequences option to search for a sequence.

* References: Searches for the search string in the protein references.

* Sequences: Searches for the specified amino acid sequence within the protein
sequences.

You can further refine the results by using filters either before or after you run the search.
For instructions, see “'To filter a protein reference search” on page 163.

7. In the Maximum Number of Matches Reported box, select the maximum number of
references or sequences to report.

8. Click Start Search.

Results appear if the search parameters match the data (see Figure 111). Click a protein
row to see the amino acid sequences that constitute that protein.

9. To suspend the search, click Stop Search.
Figure 111. Find Protein References page of the FASTA Database Utilities dialog box
FASTA Database Utilities =n|ECR<"

[ Add Protein References | Compile FASTA Database | Find Protein References |

FASTA Database: C:\Program Files".Proteome Discoverer source files\FASTA_Files'bovine fasta [:]
Search for: ASE
Searchin: @ References () Sequences
Mazimum number of matches reported: |10 =
Reference =
|4 | Starts with
e Search
1 >gi|3212389|pdb|1A5P| C[40,95]aVariant Of Bovine PancreaticRibonuclease A Operators
P Y >0i|3212390|pdb|1A5Q| P93aVariant Of Bovine PancreaticRibonuclease A
3 »0i]2624889|pdb|1AGS|D Chain D,Aldehyde Dehydrogenase From Bovine Mitochondria  gi]|2624888|pdb|1AGS|C Chain C,Aldehyde Dehydrogenase From...
4 >gi|3401963|pdb|1AQL|B Chain B, Crystal Structure Of BovineBile-Salt Activated Lipase Complexed With Taurocholate  gi]3401962|pdb|1AQL]A Chain A,... — PrOtein
5 »gi|1827672|pdb|1FON|B Chain B, Crystal Structure Of Bovine Procarboxypeptidase A-56 Subunit Tii, AHighly Structured Truncated ZymogenE  gi|18276...
6 >qi|1127257|pdb|1LCP|E Chain B,Bovine Lens Leucine Aminopeptidase Complexed With L-Leucine PhosphonicAdd  gi|1127256|pdb |1LCP]A Chain A, Bov .. references
7 >0i|3660252|pdb|1NBM|E Chain E, The Structure Of Bovine F1-Atpase Covalently Inhibited With 4-Chloro-7-Nitroberzofurazan -
1 11 21 31 41 51 61 71 a1 91 Amino acid
1 EETARRKFER QHMDSSTSRR SSSNYCHNQMM ESRNLTEDRC EPVNIFVHES LADVQRVCSQ ENVACENGQT NCYQSYSTMS ITDCRETGSS EYANCRAYETT f
101 QRANEHIIVAC EGNPYVPVHE DRSV Sequence 0
selected
protein
Start Search | [ Save/Add Selected to Database |

10. (Optional) To save a protein result row in another FASTA database, select the protein
row, click Save/Add Selected to Database, select the database in the Save/Add to FASTA
File dialog box, and click Save.

For information on the Find Protein References page parameters, refer to the Help.
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< To filter a protein reference search
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1. On the Find Protein References page of the FASTA Database Utilities dialog box, click
the line below “Reference” in the middle of the page to access a list of operators that you
can use to filter the references. (The default operator is “Starts with.”) For a list of all

operators, refer to the Help.

2. In the line below the operator that you selected, type the search string or condition that

you want the operator to apply to.

The example in Figure 112 filters out those protein references that contain “fragment.”

Figure 112, Filtering out protein references containing “fragment”

FASTA Database Utilities
Add Protein References | Compile FASTA Database | Find Protein References |

(E=8 ECH Fx3)

FASTA Database:  C:\Program Fles\Proteome Discoverer source fles\FASTA_Fles\bovine fasta |
Search for ASE

Searchin: @ References (©) Sequences

Mazdmum number of matches reported: 1000 1+

T Reference 1 -
i Does nDtEUntamI
fragment] . |
6 »0i[1127357pdb[1LCP|B Chain B,Bovine Lens Leucine Aminopeptidase Complexed With L-Leucine Phosphonic Add  gi|1127256|pdb]|1LCP]A Chain A Bov

7 =0il3660252|pdb|1INBM|E Chain E, The Structure Of Bovine F1-Atpase Covalently Inhibited With 4-Chloro-7-Nitrobenzofurazan

3 »qi|3660253|pdb|INBM|F Chain F, The Structure Of BovineF1-Atpase Covalently Inhibited With 4-Chloro-7-Nitrobenzofurazan  gi]3660251|pdb | INBM]D C.

3 »qil4389318]pdb|1BE4|B Chain B,Nucleoside Diphosphate Kinase Isoform B From Bovine Retina  gi[4389317|pdb |1BE4|A Chain A, Nucleoside Diphosphat.

10 »0il4139955|pdb|1KVW]| Carboxylic Ester Hydrolase, Single Mutant H48q OF Bovine Pancreatic Pla2 Enzyme

11 »gil4139956]pdb|1KVX] Carboxylic Ester Hydrolase, Single Mutant D39aOf Bovine PancreaticPla2, 1.9 A Orthorhombic Form

12 »0i|1942370|pdb|1EFR|C Chain C,Bovine Mitochondrial F1-Atpase Complexed With The Peptide Antibictic Hfrapeptin gi|1942368|pdb|1EFR|B Chain 8,50

Cancel Help

To refine a filtered protein reference search
Select the Custom option from the list in the line below the operator.

To make the Custom option available, click the down arrow in the line below the
operator (Figure 113) and select Custom.

Figure 113. Selecting the Custom option

Reference

oes notcantain
racment] =
1 >,|[Custom]

z >gi|10120915|pdb|1IFGX|E Chain B, Crystal Structure Of TheBovine Beta 1,4 Galactosyltransferase (B4galt1)CatalyticDomain Compleed WithUmp — gi[1.
3 >gi|1042206]gb|AAB34886.1| purine nucleasidephospharylase, PNP, purine nucleoside:arthophosphateribosyltransferase {EC 242.1} [cattle, spleen, Pep.
4 >gi|1071846|pir||A55277 hexokinase (EC 2.7.1.1) 1 - bovine

Click this down arrow.—

The Custom option opens the Custom Filter dialog box (Figure 114), so you can add
multiple conditions.
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Figure 114. Custom Filter dialog box

Custom Filter @

Fiter based on Al = of the following conditions:

Reference |TH! Does not contain IZH fragment IZ|

= Delete

oKk | [ Ganeel |

2. Click Add.
A new line appears in the Operator (left) and Operand (right) lists.
3. Select an operator from the Operator list.
4. Type an operand on the line in the Operand column.
5. In the Filter Based On list, do one of the following:

* Select the All option to indicate whether the search algorithm should search for
protein references that meet both conditions.

* Select the Any option to indicate whether the search algorithm should search for
protein references that meet only one of the conditions.

Figure 115 gives an example of a search for protein references that meet both of the
conditions.

Figure 115. Custom filter with a second condition

Custom Filter @
Fiter based on Al = of the following conditions:
® Add | Reference |[l:i Does not contain IZH fragment IZ|
B Delete | Reference |E| Contains IZH ase| IZ|
[ ok ][ canea |
6. Click OK.

< To delete conditions in filtered protein reference searches

* To delete a condition in the Custom Filter dialog box, select the check box to the left of
the appropriate condition in the Operator column, and click Delete.

* To delete the condition in the Reference area on the Find Proteins References page, click
the Clear Reference Filter Criteria icon, |L_~Tri| in the line below the operator.

* To delete all conditions in both the Custom Filter dialog box and the Reference area on

the Find Proteins References page, click the Clear All Filter Criteria icon, , to the left
of the filters.
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Compiling a FASTA Database

Thermo Scientific

You can extract information from an existing FASTA file and place it into a new FASTA file,

replace an existing FASTA file, or append it to an existing FASTA file. Then you must

compile the new or changed FASTA file to make it available in the Proteome Discoverer

application.

To compile a FASTA database

. Choose Tools