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Proteome Discoverer History

Software for identification and quantification

of proteins in complex samples

1.0 - July, 2008 Workflow-based solution for protein identification

1.1 - Nov, 2009 Automation, batch processing, reporter ion quantification

1.2 - Apr, 2011 SILAC quantification

1.3 - Mar, 2012 Validation (Percolator, PhosphoRS), biological annotation, 64-bit

1.4 - May, 2013 Deep data mining (Sequest HT, library searching)

2.0 - Mar, 2015 Architectural changes, study management, large data sets

2.1 - Oct, 2015 Improved reporter ion quantification

2.2 – July, 2017 Label Free Quantification, Statistics, Cross-Linking

2.3 – Jan, 2019 Improved library search, heat maps, PTM site tables, cross-link quantification, annotation groups, ProSightPD

2.4 – Oct, 2019 Precursor detector/chimeric spectra, scripting node, TMTpro, new licensing
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What is Proteome Discoverer?

• Software for analysis of quantitative discovery proteomics data

• Supports hybrid Orbitrap, Q Exactive, and ion trap mass spectrometers

• Is software for simple conversion of raw files to protein ID lists (with quan) enough?

RAW files Identified proteins and quantitative results

?
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Biological complexity

• >10,000 proteins

• PTMs

• Proteoforms

• Metaproteomics

• Pathway analysis

• Protein structure

Complex acquisition methods

• TMT – SPS MS3

• Glycopeptides – HCD-triggered->

CID->EThcD

• Cross-linking – MS2/MS2/MS3 

• Top down – CID, ETD, HCD, 

EThcD, UVPD

Complex studies/Large datasets

• 100’s of raw files

• Results need to presented 

by sample, not raw file

• Statistics and proper study 

design are required

Results interpretation

• How to denote significantly 

changing proteins/peptides?

• What is already known about 

proteins of interest?

• How do we make biological

conclusions?

Challenges for analysis of quantitative proteomics data

Requires study management Requires customizable workflows

Requires links to bioinformatic databases Requires statistics and visualization
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What is Proteome Discoverer?

Study Management

• Maps “study factors” to quantification channels

• Set up replicates, statistical analysis

• Manage files and search results

Client/server based 

workflow processing 

system

• Customizable data analysis pipelines for complex acquisition methods

• Extensible framework allows faster deployment of new algorithms

• Support for large datasets

Biological Annotation

• Pathway, GO term, protein family annotation

• ProteinCard for summary of known information of selected proteins

• Links to KEGG, Wikipathway, Reactome maps

Data Interpretation
• Hierarchical views with links between proteins, peptides, PSMs

• Interactive graphical views for statistical analysis
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Enables users to assign biological meaning (“study factors”) to quan channels:

Study Management in Proteome Discoverer

126 127N 127C 128N 128C 129N 129C 130N 130C 131N 131C

∆MET6 ∆HIS4

Quan Channel

Yeast Strain ∆URA2 Parental
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• Create the 4 yeast strains as a study factor • Assign study factors to the quan channels

Study Management in PD – Yeast Triple Knockout
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• Create quantitative ratios based on the Yeast Strain study factor:

Study Management in PD – Yeast Triple Knockout

Ratios based on study factor, not quan channel
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• View results based on study factor rather than quan channel

Study Management in PD – Yeast Triple Knockout

Ratios based on median 

values from replicates

p-values can be 

calculated due on 

replicate measurements
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User customizable workflows for processing complex datasets

List of nodes

Customizable 

workflow tree
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Search engine nodes available in the PD framework 

• Proteome Discoverer framework includes several search engines

• The nodes can be used in series or in parallel to identify more peptides than each individual search engine

• More search engines are currently being developed by 3rd parties

• Byonic, ProSightPD, Mascot require purchase of the standalone search engines

Default search engine

Connects to a local Mascot 

server

IMP Vienna (Mechtler group)

Library search engine from 

NIST

Glycosylation/PTM

Quick preview search

Top down protein identification

Truncated protein identification



12

Third party nodes (or nodes that encapsulate 3rd party algorithms)

Protein Metrics

IMP Vienna

Proteinaceous/Northwestern

UW/KTH

NIST Matrix Science

University of Utrecht

Nodes distributed only by external sites:

• pd-nodes.org (IMP Vienna)

• www.openms.de (PD 2.1)

• SuperQuant (PD 2.1)

http://www.openms.de/
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Proteome Discoverer Visualization – Hierarchical tables and row filters

Protein list

Peptide groups for 

selected protein

PSMs for selected 

peptide group

Quan results for 

selected protein or   

peptide group

Annotated MS/MS 

spectrum

Filters
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Proteome Discoverer Tools for statistical and biological interpretation

• PCA

• Pathway maps

• Volcano plots

• Heat maps
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• Mixed spectra/chimeric spectra support

• Precursor Detector node

• Works with Sequest HT and MSPepSearch search engines only

• Scripting node

• Incorporate R, Python, or other scripts into Proteome Discoverer workflows

• New TMTpro 16plex method

• FAIMS LFQ – license no longer needed

• New Flexera licensing (like Thermo Scientific™ BioPharma Finder™ software)

• Updated Proteome Tools libraries coming soon

• Updated Familiarization Exercises

Proteome Discoverer 2.4 Overview
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• Spectrum Selector by default chooses isotopic 

cluster selected by instrument 

• Precursor Detector node

• Detects other isotopic clusters with peaks within the 

precursor isolation window 

• Duplicates MS/MS spectrum for each new precursor 

mass

• Only input parameter: Input S/N

• Search engine can identify multiple peptides in 

the same MS/MS spectrum.

• Works only with Sequest HT and MSPepSearch

• Can increase proteins IDs up to 10-20%, 

peptide group IDs up to 15-30%

Proteome Discoverer 2.4 – Precursor Detector

New in PD 2.4



17

Precursor Detector Node produces new Precursor Table

New # Precursors 

Column in MS/MS 

Spectrum Info table

New Precursor Table

Link to PSM for selected precursor 

Selected precursor in green, 

others in blue (monoisotopic 

peak highlighted)

MS/MS spectrum with 

annotations for selected 

PSM
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New Precursor Table – Second Precursor Selected for same MS/MS spectrum

Second Precursor 

selected

Selected precursor in green 

moves one peak lower

MS/MS spectrum 

annotated with peaks 

from selected PSM
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# Precursors and Sequest HT PSMs per MS/MS spectrum using Precursor Detector node

IDs per MS/MS spectrum 

for Sequest HT search

# of Precursors Per Spectrum 

produced by Precursor Detector

MS/MS spectra with 

multiple PSMs

Data from Exercise 3 in Familiarization Guide
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# Precursors and MSPepSearch PSMs per MS/MS spectrum using Precursor Detector node

# of Precursors Per Spectrum 

produced by Precursor Detector
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MS/MS Spectrum Info - # PSMs

MS/MS spectra with 

multiple PSMs

Data from Exercise 3 in Familiarization Guide

IDs per MS/MS 

MSPepSearch search 

(NIST OT HCD library)
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LFQ Example data Familiarization Exercise 3 – With and Without Precursor Detector

Sequest HT + Percolator

MSPepSearch (NIST OT HCD library) 

+ Percolator

PD 2.3

PD 2.4 with 

Precursor 

Detector Improvement PD 2.3

PD 2.4 with 

Precursor 

Detector Improvement

PSMs 129705 166336 +28% 135710 185457 +37%

Peptide Groups 17288 20540 +18% 17771 22500 +26%

Quantified Peptides 16250 19122 +18% 16659 20827 +25%

Proteins 2931 3277 +12% 2797 3233 +16%

Quantified Proteins 2757 3062 +11% 2607 3043 +17%

• Without Precursor Detector, Sequest HT and MSPepSearch perform similarly

• With Precursor Detector, MSPepSearch identifies ~10% more unique peptides than Sequest HT.

• MSPepSearch requires a comprehensive spectral library, which is currently only available for the 

unlabeled human proteome (NIST OT HCD)
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Figure from Bernard Delanghe’s ASMS 2019 poster (MP 414)
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Use of Precursor Detector (MPS) leads to increased IDs with wider isolation windows!

Human peptide library 

predicted by Prosit!
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• New Scripting Node in Proteome Discoverer 

2.4 and Thermo Scientific™ 

Compound Discoverer™ 3.1 

• Enable users to incorporate R and Python scripts (or 

any other executable) to perform custom data 

analysis

• Installed as a Post-Processing node

• Can also register custom scripting nodes as a 

Processing, Consensus, or Post-Processing node

• Can access any information from any visible table

• No access to MS/MS spectra or study information

Proteome Discoverer 2.4 – Scripting Node

New Scripting Node 

available by default as a 

Post Processing node
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• In past releases, it is possible to create nodes in C# that call R, Python scripts or other executables

• These required learning C# .NET and using Visual Studio in past releases.

• New Scripting Node in Proteome Discoverer 2.4 and Thermo Scientific™ 

Compound Discoverer™ 3.1 

• Enable users to incorporate R and Python scripts to perform their own type of data analysis

• Scripts have access to data from any of the result tables

• Caveats:

• Scripting node for PD 2.4 does not have access to:

• The raw mass spectra 

• The study information

What about customers who know R, Python, Java, etc?
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• Scripting node in Proteome Discoverer 2.4 is shown as a Post-Processing node:

• It is possible to register a scripting node as a Processing or Consensus workflow node

Scripting node – primary use will be as a post-processing node
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• Path to Executable – usually the executable for the scripting language (e.g. Rscript.exe) but any 

executable will work

• Command Line Arguments - Name of the script + what will be the link to the input data for the script

• Requested Tables and Columns –PD result tables and columns to be sent to the script

• Use R-Friendly Columns – removes special characters (e.g. #, /, (), []) from column headers

• Archive data files – saves a copy of files used by and produced by scripting node

Scripting Node parameters
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Registering the scripting node for use in Processing or Consensus Workflows

Registered scripting node

Registered scripting nodes are easier to transfer to other Proteome Discoverer installations
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Scripting node in action – messages written by script appear in the Run Queue

Output from R script shown 

in the Run Queue
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Scripting node can add new columns and tables to the result

2 new columns:

-10logP value for overrepresentation for 

proteins from insulin or IGF-1 stimulation New table with links to existing tables
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• New scripting node section in the Help 

explains how to create nodes from 

scratch

• PD media includes “User Scripts” folder 

with example scripts in R, Python, and 

Java with tutorials on how to run

New Scripting Node section in the Help
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Scripting Node Poster at ASMS 2019 by Frank Berg et al (MP434)
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• New TMTpro 16plex modification

• New table for TMTpro 16 plex correction factors

• New default workflows for TMTpro 16plex

TMTpro 16 plex support

New correction factor table 

for TMTpro 16plex

Reporter ions up to 134N



33

• Same licensing scheme as BioPharma Finder

• Activation now requires a part number and license key

• Upgrades from previous versions with active 

maintenance are still free (see next slide for 

instructions on how to upgrade)

• License keys are sent by e-mail (no more lost 

licenses!)

• No more maintenance license for PD 2.4

• Protein Annotation service is now tied to the Base 

license with no expiration

Flexera licensing
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1. Install PD 2.4 on the same system as the previous version of Proteome Discoverer.  PD 2.4 now 

automatically installs with a 60-day demo license without the need for a license key.

2. Send an e-mail to ThermoMSLicensing@thermofisher.com with the following information:

1. Name

2. E-mail address

3. Institution

4. Current active maintenance license key from previous PD installation (accessible from Administration-

>Manage Licenses, selecting the Discoverer Annotation license)

3. ThermoMSLicensing will send an e-mail to the e-mail address above with the license key 

4. Open the Administration->Manage Licenses dialog and click Activate.

1. For the Product ID, type XCALI-98057.

2. For the Activation code, use the code provided by e-mail via ThermoMSLicensing.

5. If connected to the network, click Online Activation.  If offline, click Offline Activation and follow 

the instructions to sending the license file to ThermoMSLicensing.

Procedure for customers with active maintenance to upgrade to 2.4

mailto:ThermoMSLicensing@thermofisher.com
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• MS Amanda 2.0 (IMP Vienna)

• Byonic and Preview nodes (Protein Metrics, Inc.)

• ProSightPD 3.0 (Proteinaceous, Inc.) – includes 60-day demo license

• XlinkX for PD 2.4 – includes 60-day demo license

• The Byonic and Preview nodes require the associated standalone software to be installed and 

licensed on the same PC.  The Proteome Discoverer installation media includes the latest installers 

for both and a 30-day demo license key.

• The ProSightPD 3.0 nodes requires the standalone Thermo Scientific™ ProSightPC™ 4.1 software 

to be installed.  A demo version can be downloaded from www.proteinaceous.net.

Proteome Discoverer 2.4 Third Party Node Installer

http://www.proteinaceous.net/
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• Now have a “target-decoy” view for 

XlinkX score to help confirm FDR 

calculation

• Added compensation voltage as a 

column in CSM table for FAIMS data.  

• Upgrades from previous versions of 

XlinkX are free .  The license is 

automatically transferred from previous 

versions of PD.

XlinkX 2.0 for PD 2.4


