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Proteome Discoverer 2.4 overview

The world leader in serving science



Proteome Discoverer History

Software for identification and quantification

of proteins in complex samples

i 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
2.1-0ct, 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 —0Oct, 2019 Precursor detector/chimeric spectra, scripting node, TMTpro, new licensing




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 gquantitative results
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Challenges for analysis of quantitative proteomics data

Complex studies/Large datasets Complex acquisition methods
: * TMT — SPS MS3
* Glycopeptides — HCD-triggered->
CID->EThcD
° Cross-linking — MS2/MS2/MS3

* 100’s of raw files

* Results need to presented
by sample, not raw file

» Statistics and proper study

o
ITHT

: : * Top down — CID, ETD, HCD,
design are required
S EThcD, UVPD
Requires study management Requires customizable workflows
Biological complexity Results interpretation
» >10,000 proteins v * How to denote significantly
* PTMs changing proteins/peptides?

* Proteoforms * What is already known about

* Metaproteomics & § proteins of interest?
* Pathway analysis 8 = * How do we make biological
* Protein structure —n Z conclusions? D
: Requires links to bioinformatic databases Requires statistics and visualization
ThermoFisher
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What is Proteome Discoverer?

» Maps “study factors” to quantification channels
Study Management  Set up replicates, statistical analysis
« Manage files and search results

Client/server based « Customizable data analysis pipelines for complex acquisition methods
workflow processing - Extensible framework allows faster deployment of new algorithms

system « Support for large datasets

« Pathway, GO term, protein family annotation
Biological Annotation » ProteinCard for summary of known information of selected proteins
* Links to KEGG, Wikipathway, Reactome maps

 Hierarchical views with links between proteins, peptides, PSMs
* Interactive graphical views for statistical analysis

Data Interpretation




Study Management in Proteome Discoverer

Enables users to assign biological meaning (“study factors’”) to quan channels:
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Study Management in PD — Yeast Triple Knockout

 Create the 4 yeast strains as a study factor

 Assign study factors to the quan channels

Study Definition || Input Files Analysis Results
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llig. Add Files i) Add Fractions )¢ Remove Files (), Open Containing Folder &5 New Analysis ] Open Analysis Template
Input Files || Samples || Analysis Results

E ‘ Quantification Methods

Study Name: Triple Knockout Example

Dimethylation 3plex (C2HE, C2_[]  iodo TMT 6plex []  LowResolution iode TMT Bple

(C2H4, G204, 13C204) Method for iow. i

Study Direstory  CStudies\Triple Knockout Example

Tandem “resalution cysteine-n

Meass Tag® of Prateome Sciences pic. S~plex Tangem Mass T2g® of Frotec
Soiences pic

LostChanged:  1/28/2018 1:33:31 PM Hethod
Creation Date: 1211972017 10:20:42 AM

Full 120 Labeling (0211802) [ iTRAG 4plex O

i 5 Low Resolution TMTe Gplex
Applied Biosystems fethac for iow rasoiution 6-pier Tan
Study Description Incomplete 180 Labeling 020 (1 = e iy
- TTRAG Bplex
2rey
incompletsly. AT i mass s SILAC 2plex (Lrg10, LysE)
Applied Biosyseams SILAC Zpiex (ArgT0, Lys€) Method

‘Smdy e Paste Copy Add~ ‘

Yeast Sirain Edit X
Hisd
Vet
Farentsl
U2

| Study Factors

Ready

Yeast Strain Edit
4B

Hizd
Meth
FParental
Ura2

Sample | Sample ldentifier Sample Type Yeast Strain

[=] [=] - = - = -
&3] |S1 TKOTT11_1ms3_1 - [126] Control + | Metb =
+ 52 TEOTT11 Tma3_1-[127N] Sample - | Meth -
53 TKOTT11_1ms3_1-[127C] Sample - | Met6 =
54 TKOTT11_1ms3_1- [128N] Sample = | Hizd -
+ S5 TKOTT11_1ms3_1-[128C] Sample - | Hizd =
= SR TKOTT11 1ms3_1-[129N] Sample = | Hizd -
57 TKOTT11_1ms3_1-[125C] Sample - | Ura2 =
+ 53 TKOTT11_Tma3_1-[130N] Sample = | Ura2 -
59 TKOTT11_1ms3_1-[130C] Sample - | Ura2 =
= 510 TEOTT11 Tm=3_1-[131N] Sample = | Parental -
@ 511 TKOTT11_1ms3_1-[131C] Sample + | Parental -

ThermoFisher
SCIENTIFIC




udy Management in PD — Yeast Triple Knockout

 Create quantitative ratios based on the Yeast Strain study factor:

3 Thermo Proteome Discoverer 2.2.0.338 - O X

File View Administration Tools Window Help

Gt A EY IS IO EEEm R Al
WO A EY FEEDDE
Start Page X/VStudy: Triple Knockout Example X ] - 4 b
@E Add Files @ Add Fractions  2{ Remove Files .\, Open Containing Folder .+ New Analysis | Open Analysis Template
Study Definition || Input Files || Samples || Analysis Results || Workflows [ Analysis AsBatch o Run | Save X
Sample Group and Quan Ratio Specification Generated Sample Groups i i
) - Consensus Step d, X
- Study Variables Meth
0 e 126 Contral M F1: TKOTT11_1ms3_1 Worldflow: CwWF_Comprehensive_Enhanced Annotation_Reporter_Quan
127N Sample | F1: TKOTT11_1ms3_1 Result File: TKOTT11_1ms3_1.pdResult
Quan Channel 127C Sample | F1: TKOTT11_1ms3_1
- e =me V Child Steps: (1) Add
Yeast Strain = ~ . .
B ¥ - Hisd Processing Step & Clone
|:|Sam 128N Sample Hiz4 | F1: TKOTT11_1ms3_1
128C Sample His~ F1: TKOTT11 1ms3 1 ‘worldlow: PWF_Fusion_TMT_Quan_SPS_MS3_SequestHT_Percolator
Variables printed iNjtzalics contain only a single value. 129N Sample Hi=t F1: TKOTT11_1ms3_1 Result File: TKOTT11_1ms3_1.msf
. . w  Files for Analyses: (1) & Clear A
-Manual Ratio Generati Ura2 v
w» F1 TKOTT11_ims3_1 TMT 11plex SG253828 Sample Type: [Control, Sample], Yeas
Mumerator: v - < >
Add Ratio Generated Ratios 3 Clear
Denominator: =
% Met6 / Parental
Hiz4 ! Parental
- Bulk Ratio Generation \ x
Denominators to be used: % U2 [ Parental
[] Yeast Strain : Met6
[T Yeast Strain : His4
[ Yeast Strain : Ura2
Yeast Strag
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udy Management in PD — Yeast Triple Knockout

* View results based on study factor rather than quan channel
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User customizable workflows for processing complex datasets
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i Spectrum Grouper

i Spectrum Normalizer

i Top N Peaks Filter

Files for Analysis: () S€ Clearl

|B Spectrum Filters

11 Scan Event Filter

) Spectrum Confidence Filter
1) Spectrum Properties Filter

|B Sequence Database Search

J4 MS Amanda

M Mascot

4, PMI-Byonic

%, PMI-Preview

@ ProSightPD Absolute Mass Search

@ ProSightPD BioMarker Search

@y ProSightPD Gene Resfricted Absolute...
@ ProSightPD Gene Restricted BioMarke... l

o2 Sequest HT i
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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 3 parties

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

[ 2 SequestHT 1?} Default search engine E""nl' PMI-Byonic 14] Glycosylation/PTM

Connects to a local Mascot i : ;
DY vaccor 16 W5 Pmipreview 15 | | Quick preview search

server

: ProSightPD .. . .
[_1. 1S Amanda 13] IMP Vienna (Mechtler group) [‘ ERaies las 19} Top down protein identification
[ > MSPepSearch 13] :;Illbsrjal'_ry SearCh englne from {‘ E:EE;E';LF:D 20} Truncated protein identiﬁcation
Search
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Third party nodes (or nodes that encapsulate 3" party algorithms)

Protein Metrics

{ﬁl- PMI-Byonic 0
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Nodes distributed only by external sites:
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 www.openms.de (PD 2.1)

* SuperQuant (PD 2.1)
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http://www.openms.de/

Proteome Discoverer Visualization — Hierarchical tables and row filters
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Proteome Discoverer Tools for statistical and biological interpretation
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Proteome Discoverer 2.4 Overview

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
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Proteome Discoverer 2.4 — Precursor Detector

Spectrum Selector by default chooses isotopic
cluster selected by instrument

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 with Sequest HT and MSPepSearch

Can increase proteins IDs up to 10-20%,
peptide group IDs up to 15-30%

Spectrum Files
[tﬁl RC

3

!

iy

; Spectrum
[l';}w Selector

g [l {ix Minora Feature 7
" ¥h Detector

L

Precursor
[' LJJ Detector

WJ\

!

New in PD 2.4

[‘“ﬁ Sequest HT

!

[ Iﬂ Percolator
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Precursor Detector Node produces new Precursor Table

) Therma Proteome Discoverer 2.4.0.191 - O x

New # Precursors File Miew Administration Tools Window Help ‘ ‘ ‘ ‘ ‘ ) )

- i € YE§EEREQLDLODEEECOOR A K223 &
COIumn In MS/MS Start Page X smdeinistraﬁun X QEP1_SpikeIn_230914_1_3ng_270914 x] - 4k
Spectrum Info table

@ Specialized Traces

Consensus Fe: Pathway Protein Groups “g Annotation Protein Groups g Result Statistics

Proteins =g Protein Groups Peptide Grou Input Files g
@ Checked | File I RT [min] | First Scan  Mass Analyzer | Activation Type MS Order # PSMs = | Isolation Interference [%] | lon Inject Time [m# # Precursors  Precursor mjz [Da] | Precursor MH+ [Da] | Precursor Charge | Spectrum File —
10 += F5 |54.2647 18904 FTMS HCD Ms2 4 61 60.000 6 564.30168 1127.59609 2 | QEP1_Spikeln_23091 4_E
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13 += Fg | 294021 9135 FTMS HCD Ms2 4 69 60.000 5 391.20515 781.40301 2 | QEP1_Spikeln_230914_ «
< [ »

@ Hide Associated Tables

Proteins “g Protein Groups || Peptide Groups | PSMs NeW Precursor Table

@ Checked | File ID | Scan(s) | # PSMs | Isolation Interference [%] | m/z [Da] MH+ [Da] Charge
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Link to PSM for selected precursor

MS/MS Spectrum Info
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FTMS. 484.TT68(@hod25.00, 2=+2, Mono miz=434 77554 Da, MH+=528 54640 DeffMatch Tol=0.02 Da FTMS, Isolstion=434 75 Ds | 34.03-45g3 Da. z=+2, Mono miz=434 77654 Da, MH+=353 54540 Da
7 494 77624
. ¥ 20 b £ E,
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M S/M S S eCtrL“ I l Wlth £ 76 v b v ve-NH; Fagrey ¥oNH. T s aszrrroz ssazear RIS o orone
= 159.07620 .. o : 37 i 717.38763 /7 T . 13124217 By
Es 27618602 35713521 415.74185 700.36340 513.44855 e ) g =
. H H ; - : 8 H ‘532'2355 ?95-5?3‘_.'455 25228 495 75444 49 453 23057
£ o - - : o B z=2
annotations for selected EXO0 U S e | e Zimmaen =
£os 375.23435 47430316 ’ e~ = . : { = 496.60756487.71708 497 a‘n‘z-;..it ‘ £9955200 49392051
E ! bs o _ - I. A —— S L L
PS M 0.0 4 433 494 435 435 437 438 493 500
100 200 300 00 500 800 700 800 500 1000 miz
miz i >
Ready 3277(7612 Proteins: 3277 Protein Groups: 20540 Peptide Groups: 166336 PSMs: 338463 MS/MS Spectrum Info: 12/13 Input Files: 36 Specialized Traces: 279593 Consensus Features: 7.

17



New Precursor Table — Second Precursor Selected for same MS/MS spectrum

) Therma Proteome Discoverer 2.4.0.191 - O x

| § | Do EEaaR Al b 3 |

x . QEP1_SpikeIn_230914_1_3ng_270914 x] - 40

File Miew Administration Tools Window Help
£

WHE DA EY

StartPage X | Study: LFQ Example * x | Administration

Specialized Traces Consensus Features Pathway Protein Groups “g Annotation Protein Groups g Result Statistics

J

Proteins =g Protein Groups Peptide Groups PSMs MS/MS Spectrum Info Input Files g
@ Checked | File I RT [min] | First Scan  Mass Analyzer | Activation Type MS Order # PSMs = | Isolation Interference [%] | lon Inject Time [ms] # Precursors  Precursor mjz [Da] | Precursor MH+ [Da] | Precursor Charge | Spectrum File —
=
10 += F5 |54.2647 18904 FTMS HCD Ms2 4 61 60.000 6 564.30168 1127.59609 2 | QEP1_Spikeln_230914 |
d 11 + F5 | 4559574 15656 FTMS HCD M32 4 72 60.000 5 586.80114 1172.59500 2 | QEP1_Spikeln_230914_
S e C O n P re C u rS O r 12 & F8 |69.9356 25091 FTMS HCD Ms2 4 47 60.000 5 639.88218 1278.75709 2 | QEP1_Spikeln_230914_
13 + F8 |294021 9135 FTMS HCD Ms2 4 69 60.000 5 391.20515 781.40301 2 | QEP1_Spikeln_230914_ «
selected (| .
(%) Hide Associsted Tables
teins g Protein Groups || Peptide Groups | PSMs
@ hecked | File ID | Scan(s) # PSMs Isolation Interference [%] | m/z [Da] MH+ [Da] Charge
1 = F6 11877 1 59 | 494.77684 | 988.54640 2
2 = | F6 | 11877 1 B 77 | 494.62367 | 1481.85646
3 = F6 11877 1 \ 78 | 493.76167 | 986.51606 2
4 = F6 11877 1 \ 50 | 494.91993 | 1482.74525 3
() Hide Associated Tables
MS/MS Spectrum Info
== Checked | Confidence | Identifying Node | PSM Ambig| Annotated Sequence Madifications Proteins | Ma S e I e Cte d p re C u rS 0 r I n g re e n R:
1 = [ @ [SequestHT (A2) [Unambiguoug) | [RIDNIQGITKPAIRRIL] | RNEEE I

moves one peak lower
q il | \. »

Fragment Match Spectrum ~ I X ||Precursor |sotope Pattern \ - B X
QEP1_Spikeln_230914_6_7-5ng_270914.raw #112877 RT: 36.1347 min FG: QEP1_Spikeln_230914_6_7-5n| T0914.raw #11873, EffectiveRT=36.1394 min ~
FTMS, 434 7768 @hed26.00, z=+3. Mono m/z=434 62367 Da, MH+=1431 85646 Mstch Tol =0.02 Da FTM3, Isolation=434 73 Da / 434 03-4! 3 Da, z=+2, Mono miz=434 77684 Ds, MH+=388 54640 Da
7 498 77684
— b z=2
¥ 20 N 2- . . o b
M S/ M S S eCtrU m = D2 H.0 by~ g T S 5] w2770 geszazt RIS 4on 5o
Tis 2710246 3316113 w1lo7n OHEMNT 62689502 e T e | i
. H ; | 3 ; ! g | #99.27855 [495.58784 ‘g5 25228 458 25444 4qg 45929057
kA H valt il =2 Loz=3 s =3 - =2
annotatea witn peaks = T CO T ; 221 i . Z s g T
3 [ 506.32419 H e 49562611 498.56588 H
é 05 175.11876 230.07677 ER ZE? 3 496.60756497.71708 497 a‘nz-;.r_l : ‘ 435.255255 45|3.E:2351
= H Vs o . . I | . | . - |I ill i
rol I I Se eC e 0.0 i 433 494 436 437 433 493 500
100 200 300 400 500 500 T00 g00 200 1000 miz
me < >

Ready
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# Precursors and Sequest HT PSMs per MS/MS spectrum using Precursor Detector node

# of Precursors Per Spectrum
produced by Precursor Detector

200000 —

150000 —

100000 —

Count

50000 —

MS/MS Spectrum Info - # Precursors

Count

200000 —

150000 —

100000 —

50000 —

IDs per MS/MS spectrum
for Sequest HT search

MS/MS spectra with
multiple PSMs

2

MS/MS Spectrum Info - # 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 IDs per MS/MS
produced by Precursor Detector MSPepSearch search
200000 (NIST OT HCD library)

200000 —

150000 —

150000

100000 —

Count

100000 —

Count

MS/MS spectra with
multiple PSMs

50000 —
50000

T T
1 2 3 4 5

MS/MS Spectrum Info - # Precursors MS/MS Spectrum Info - # PSMs

Data from Exercise 3 in Familiarization Guide
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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 2.4 with PD 2.4 with
Precursor Precursor
PD 2.3 Detector Improvement [PD 2.3 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)

Human peptide library
Protein Groups predicted by Prosit!

6000
B SequestHT B SequestHT with MPS = MSPEP = MSPEP with MPS

5000

4000
3000
2000
1000

0

Use of Precursor Detector (MPS) leads to increased IDs with wider isolation windows!
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Proteome Discoverer 2.4 — Scripting Node

New Scripting Node in Proteome Discoverer st e : .
2.4 and Thermo Scientific™ i =20
Compound Discoverer™ 3.1 [ . |
{5 Peptide Validator | 2

Enable users to incorporate R and Python scripts (or |

any other executable) to perform custom data [ pepse and

analysis =t

Installed as a Post-Processing node e O

Can also register custom scripting nodes as a () raoncr [5] [l gz

Processing, Consensus, or Post-Processing node Pos Processing Nodes

Can access any information from any visible table (3 rnsmns [o) (7 s [e] (55 oo ][22 somrn |

No access to MS/MS spectra or study information /

New Scripting Node
available by default as a
Post Processing node
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What about customers who know R, Python, Java, etc?

* 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
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Scripting node — primary use will be as a post-processing node

* Scripting node in Proteome Discoverer 2.4 is shown as a Post-Processing node:

Study Definition | Input Files
Workflow Nodes

Samples

|5 Data nput

o] MSF Files

|E| Bottom-Up Analysis

{=) PSM Grouper

5 Peptide Validator

¢ Peptide and Protein Filter
£%, Protein Scorer

[# Protein Grouping

lak Protein FDR Validator

Analysis Results Grouping & Quantification

& Open B Open Common &, Save [ Save Common 2% Auto Layout | 3 Clear

Workflow: |CWF?CumprehenswefEnhanced Annotation_Reporter_Quan

Description:  |Resultfiltered for high confident peptides, with enhanced peptide and protein annotations. Add FASTAfile A

with common contaminants to the Protein Marker node. Quan abunaces are normalized to the same total

Workflow Tree (Reprocess) |

|E| Top-Down Analysis

[Z) Prsm Grouper
iS5 Proteoform Validator
¢ Proteoform and Protein Filter

|E| Quantification

3| Feature Mapper
L2 Precursor Ions Quantifier
£ Reporter Ions Quantifier

|E| Annotation

(=) Peptide in Protein Annotation
@ Protein Annotation
£ Protein Marker

|E| PTM Analysis

eSp Modification Sites
( ] Peptide Isoform Grouper

|5 Post-Pracessing

& Data Distributions
*F Display Settings
E& Result Exporter
. Result Statistics

&% | MSF Files 0
[ ] P5M G 1 % Reporter lons 10
rouper == Quantifier

: Peptide 2
* Validator
¢ Peptide and 3
@ Protein Filter
e S e .

il

<

&3 Scripting Node

>
Post-Processing Nodes |
~
) (= S N [
=2 ”J L T play Semings L% Distributions 13J L—_rjm Scripting Node |16

* It is possible to register a scripting node as a Processing or Consensus workflow node
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Scripting Node parameters

Parameters of 'Scripting Node'

Show Advanced Parameters

v Executable and Parameters

C:\Program Files\R\R-3.5.3\bin\Rscript exe

Command Line Arguments c\RScripts\Reactome\Reactome. R “%SNODEARGS %

Requested Tables and Columns Proteins:Accession, Abundance Ratio P-Value;Pathway Protein Groups:Pathway Accession
Use R-Friendly Columns True

Archive Datafiles True

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.qg. #, /, (), []) from column headers

« Archive data files — saves a copy of files used by and produced by scripting node
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Registering the scripting node for use in Processing or Consensus Workflows

Protein Filter

) i _
[ | Protein Scorer 4} [[ ] Peptide Isoform 15} E Protein B}
= Grouper Annotation

Peptide and 3}

e !

Protein FDR 7 [“'j Protein 5 ~ ¢ Reactome 17
L Validator Grouping “w4 Overrepresent...

' L
S ) (i o) \

Sites Protein ] ..
Registered scripting node

" Annotation

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

) Thermo Proteome Discoverer 2.4.0.173 - X
File View Administration Tools Window Help
i A BEY IR EEDODE EEGD R A
StartPage X | Study: TMT Phosphopeptide Example X - Administration X I * 4k
Process Management 5 ™ @i Pause & Resume ¥ Abort | 8 Remove | & Refresh ‘ &1 Open Results @i Open Study [0 Display Verbose Messages
{é;g Job Queue Job Queue:
; Execution State | Details | Progress | Type | Name | Submitted at V| Study | Data Source ‘ Description u
Content Management % @] CIRC] = | m| = m| = | o] =
F FASTA Files Time | Processing Node ‘ Level | Message ‘
- 2:53 PM  (16): Scripting Node Info Storing data for table Pathway Protein Groups
FASTA Indexes -+ 2:53 PM (16): Scripting Node Info The executable finished successfully in 35.2 s.
: -~ 2:53 PM  (16): Scripting Node Warni...  6.72% of input gene IDs are fail to map...
§$ FASTA Parsing Rules -~ 2:53 PM (16): Scripting Node Warni... 2: In bitr(geneList, fromType = "UNIPROT", toType = "ENTREZID", OrgDb = "org.Hs.eg.db")} :
j—]ﬂ Spectral Libraries -+ 2:53 PM  (16): Scripting Node Warni...  6.03% of input gene IDs are fail to map...
. - 2:53PM (16): Scripting Node Warni... 1: In bitr(geneList, fromType = "UNIPROT", toType = "ENTREZID", OrgDb = "org.Hs.eq.db") :
1 Chemical Modifications - 2:53PM (16): Scripting Node Warni... Warning messages:
5 Cleavage Reagents -+ 2:53 PM (16): Scripting Node Info [1] "Activation of DNA fragmentation factor”
-~ 2:53 PM (16): Scripting Node Info 2160 Levels: hsa00010 hsa00020 hsa00030 hsa00040 hsad0051 hsa00052 ... WP38
@ Annotation Aspects -+ 2:53 PM  (16): Scripting Node Info [1] R-H5A-211227
- -~ 2:53 PM (16): Scripting Node Info [1] "Found overrepresented pathway in PD results” .
a Quantification Methods -~ 2:53 PM (16): Scripting Node Info [1] "Apoptosis induced DNA fragmentation” O utp ut fro m R Scrl pt Sh OWn
lice " o - - 2:53 PM  (16): Scripting Node Info 2160 Levels: hsa00010 hsa00020 hsa00030 hsad0040 .
nse Manageme " . 2:53PM (16): Scripting Node  Info [1] R-HSA-140342 th R Q
R Licenses -~ 2:53PM (16): Scripting Node Info [1] "Found overrepresented pathway in PD results" I n e u n u e u e
-+ 2:53 PM  (16): Scripting Node Info [1] "Formation of Senescence-Associated Heterochromatin Foci (SAHF)"
Configuration ] -~ 2:53 PM (16): Scripting Node Info 2160 Levels: hsad0010 hsad0020 hsad0030 hsa00040 hsa00051 hsa0d0os2 ... WP9S
=] Processing Settings -~ 2:53 PM (16): Scripting Node Info [1] R-HSA-2559584
-4 Annctation Server - 2:53 PM  (16): Scripting Node Info [1] "Found overrepresented pathway in PD results”
- Display Settings - 2:53PM (16): Scripting Node Info [1] "mTORC1-mediated signalling”
EE’% mz;p;mRS -~ 2:53 PM (16): Scripting Node Info 2160 Levels: hsa00010 hsa00020 hsa00030 hsa00040 hsad0051 hsa00052 ... WP38
&% Minora Feature Detectar -+ 2:53 PM  (16): Scripting Node Info [1] R-H5A-166208
-5 MSF Files - 2:53PM (16): Scripting Node Info [1] "Found overrepresented pathway in PD results”
5 :1:"',“] gqesqzizts%mh -~ 2:53 PM (16): Scripting Node Info [1] "Deadenylation-dependent mRMNA decay”
53 Spectrum Files RC - 2:53 PM  (16): Scripting Node Info 2160 Levels: hsa00010 hsa00020 hsa00030 hsad0040 hsa00051 hsa00052 ... WP98
@[] Spectrum Libraries -~ 2153 PM  (16): Scripting Node Info [1] R-HSA-429914
=) Server Settings -~ 2:53 PM (16): Scripting Node Info [1] "Found overrepresented pathway in PD results"
:j Izj:;ﬁglr?lgblzl‘flzsecution -+ 2:53 PM  (16): Scripting Node Info [1] "Apoptotic execution phase"”
& Discoverer Daemon ~ 2:53PM (16): Scripting Node Info 2160 Levels: hsa00010 hsad0020 h 1 2 ... WP98
i FASTA Indexes -~ 2:53 PM (16): Scripting Node Info [1] R-HSA-75153
9 - 2:53 PM  (16): Scripting Node Info [1] "Found overrepresented pathway in PD results” LI

Ready
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Scripting node can add new columns and tables to the result

(9 Thermo Proteome Discoverer 240,173 - X
il ilew Administration Tools Window Help
= -« — | =
Vo &) H Y el
StartPage X rfsmdy: TMT Phosphopeptide Example x rAdmmlstrauun x/TMT i ple-(33) x } = 4k
@ Proteins ‘-; Protein Groups Peptide Groups Peptide Isoforms Modification Sites PSMs MS/MS Spectrum Info
Quan Spectra Input Files ‘-; Specialized Traces Annotation Protein Groups ‘g Result Statistics
= Checked | Group ID | Pathway Accession | Pathway Level | Pathway Description Pathway Source | # Master Proteins | # Proteins | -10LogPValue Insulin Gon ~ | -10LogPValue IGF-1 Control -
1w | 1045 | R-HSA- 1266695 |Leaf Interleukin-7 signaling Reaciome 7 ) 16343770 =
2w 35 | R-HSA-427389  |Lesf ERCCE (CSB) and EHMT2 (G9a) positively regulate |Reactome - 13820000
3 = 930 | R-HSA-3214842  |Leaf HDMs demethylate histones Reactome ™ 12 4] 12473350
4 = 369 | R-HSA-3214815  |Leaf HDACs deacetylate histones Reactome g 22 123.03750
5 & 379 | R-HSA-5625886  |Leal Activated PKN1 stimulates of AR (andrc 2 121.05480
6 = 381 | R-HSA-2209718  [Leaf C af Prophase C Reactg ol 9 30 114.76200
7 & 384 | R-HSA-5250924  |Leaf B-WICH complex positively regul, & aciome 16 3 11349040
& = 385 | R-HSA-73728 Leaf RNA Polymerase | Pre Reactome 5 23 111.98370
9 = 372 | R-HSA-5334118  |Leaf DNA meth; Reactome 6 25 110.14020
overer 2.4.0.178 - X
2 new columns: P o e
: < : PR g -
= \ B T
-10logP value for overrepresentation for v 7 Prostopete somple % Sripiest19) ] T
. . . . . v Protein Groups MSMS Info
proteins from insulin or IGF-1 stimulation - = New table with links to existing tabl P
rariD S Lat: e OrTomes ew tabie wi INKS 10 existing tables
p— T T LT — e :
2 & 374 | RHSA-977225  |Leaf Amyloid fiber formation Reactome 1 = 1 A 180 e —
23 = 271 | RHSAB617472  |Leaf Activation of anterior HOX genes in hindbrain develo |Reactome 2 = | 2 B 80| <
24 = 375 | R-HSA-8939236  |Leaf RUNXT requlates iption of genes invalved in c [Reactome 3 = 3 (o 266
% + 376 | RHSA-3214847  |Leaf HATs acetylate histones Reactome 4 = 4 D 120
2% = 1648 | R-HSA-211227  |Leaf Activation of DNA ion factor Reactome 5 - 5 E 133
27 & 204 | R-HSA-5674400  |Leaf Constitutive Signaling by AKT1 E17K in Cancer Reactome
8 & 1646 | R-HSA-2559584  |Leaf Formation of F R 6 = 6 F 66
29 =& 564 | R-HSA-72163 Leaf mRNA Splicing - Major Pathway Reactome 7 B 7 G 93
0 = 1473 | RHSA-166208  |Leaf mTORG1-mediated signaliing Reactome g8 = 8 H 169 ProteinStartsWith
3N & 187 | R-HSA-198323  |Leaf AKT phosphorylates targets in the cytosol Reactome 9 = ) | 4202 36 items shown (0 filtered out)
2 & 281 | R-HSA-72187 Leaf mRNA 3-end i Reactome 10 = 10 1 6
oo I n o= 1 K %
(%) show Assodisted Tables 12 = 12 L 75
Ready 2941/7245 Proteins; 2941 Protein Groups; 9138 Peptide Groups; 9630 Peplide Isoforms; 8774 Modification Si 1B3i= B M 158 E
@ Hide Associated Tables
Proteins ¥
=2 Checked Protein F Master Accession | Description Exp. q-va [+] Sum PEP Score ~ | Coverage [%] Sequence Coverag: # Peptides # Isoforms # PSMs # Unique Peptides # AAs MW [kDa] | calc. pl {*
1 = %" | Q9H4GO-1 | Band 4.1-like protein 1 [0S=Homo sapiens] 0.000 85699 | 17% ( ) 19 32 34 19| 881 984| 562
2 = v | QONYF8-1 | Bel-2-associated transcription factor 1 [0S=Homo 0.000 83.189 18% CHE ) 18 21 22 7| 920 106.1| 9.98
3 = " | Q9BRDO BUD13 homolog [OS=Homo sapiens] 0.000 56.150 || 22% ( ) 17 21 24 17| 619 705| 9386
4 = v | QBNFCE Biori ion of chromosomes in cell division prote 0.000 46.794 | 5% ( ) 13 13 14 13| 3051 3303| 508
b = v | Q9UHR4 Brain-specific angiogenesis inhibitor 1-associated | 0.000 41.677 16% ( ) 4 10 11 4| 511 56.8| 8.68
6 = + | P35612-1 | Beta-adducin [0S=Homo sapiens] 0.000 40442| 6% ( 1D 5 11 1 5| 726 808| 592
7 = v | 043491-1 band 4.1-like protein 2 [OS=Homo sapiens] 0.000 3269 | 7% ( ) 7 10 10 7| 1005 1125 544
8 %" | Q134251 | Beta-2-syntrophin [0S=Homo sapiens] 0.000 24952 [ 13% ( ) 4 8 8 4| 540 579| 882
9 = ' | QUIFS-1 Bromodomain adjacent to zinc finger domain prote 0.000 2719|[ 4% ( | 5 9 9 5| 1905 2111 6.64 L
: = o1z Y PR .I oo noon a1 naa TT—7ner 7 ) = o a P = el _noc]
@ Show Associsted Tables
Ready 2930/7180 Proteins: 2930 Protein Groups: 8992 Peptide Groups: 9468 Peptide Isoforms: 8656 Modification Sites: 10160 PSMs: 52022 MS/MS Spectrum Info: 41294 Quan Spectra: 1/2 Inpu..
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New Scripting Node section in the Help

- New scripting node section inthe Help | 5" "5 ¢ m—

Hide Back  Prnt Options

explains how to create nodes from Gt e sowcn roctcs | T

SC ratC h @ Welcome to the Proteome Discoverer
@ Introduction
=] m Owverview of Proteome Discoverer

Cverview of Proteome Discoverer J Scriptlng Node Overview

* PD media includes “User Scripts” folder = @ Tk Fo O

@ Opening and Closing the Applicatic L . . .
[Z] Using the Start Page The Scripting Nede is a customizable node that allows you to run an executable file as the final node in a workflow

Wlth exam ple SC“ ptS In R, Python y and @ Corfiguring Proteome Discoverer and to incorporate the result data into the application’s result file.

@ Creating and Working with Studies

J H h H I h @ Working with Analyses and Workflows| | The data exchange between the Proteome Discoverer application and the executable relies on a few mechanisms that
ava Wlt tuto rla S O n OW tO ru n @ Intemreting Search Results with the Re do not need .MET code because the executable does not use the application API to read and write data. Instead, the
@ Validating Results user declares the columns for the tablas from the result file to be exported into one or more tab-separated text files

@ Filtering Results Data
@ Interpreting Search Results with Views
@ Interpreting Quantitative Results

along with a JSON file describing the structure and location of those files. The user-defined script or executable
should subsequently read these files, perform the user-defined type of analysis, and then optionally write out tab-

@ Eqoting Data separated text files containing information with another JSON file describing the structure of new tables and/or
Java File folder @ Using the Protome Discoverer Dasme| | €0lUMnNS to be imported into the Proteome Discoverer results.
Python G File folder Using the Prot Di Interfa
R)'t o1 sas A Filetal g P::Ziss;g W::;]n:w I;;::rel:.le;des HEE To create a script for the Scripting Node, programmers can use any programming language that supports running
_.- ::: i ";’ " N ' ETolder @ Consensus Workdlow Editor Nodes Re code from the command ling, for example, python, R, C#, C++, and 50 on.
Study 7/29/2019 4:48 AM File folder @ Understanding Peptide and Protein Gt . ) g faul
[ project 7/16/2019 116 AM  PROJECT File 1KB @ Technical and Biological Replicates Use as a Post Processing Node (Default)
S e . - @ Understanding Quantification Algorithm -
README. et 7/16/2019 1:23 AM Text D t 1KB Fi | this fi .
o 8 penmen @ FASTA File and Annotation Database or an example, see Qs Taure
Q= Scripting Mode Custom Script Ex les.d T/28/2019 10:57 PM  Microsoft Word D... 80 KB i . . . .
cripting Mode Custom Script Examples.docx k 2 : 2 : y +jcrc oft Worc : _ % g:{”'ﬁg H_Efel':”“:_ + Register a standalone Processing or Consensus node that is preconfigured to an executable and can be given to
7/16/2019 1:16 AM Windows Batch File 1 KB = ® ;;n-ipt?;tNode:O\rI:rr:riew another Proteome Discoverer user.

Using the Scripting Node in a Wer
@ Integrating Your Script into & Post-
[2] Registering Standalone Scripting b | The Scripting Node cannot node access MS/MS spectra or study information. In general, the Scripting Node can only

Node Parameters act upon viewable columns from result file.
[2] Table Name and Column Mame: Lis

@ Legal Notices To integrate a search engine, a statistic algorithm, or a workflow that requires deeper access to the application code,
you must program in C#. Contact pd.support@thermofisher.com for more information.

For information about how to register a custom workflow node, see Installing or Updating a Scripting Workflow Mode.
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Scripting Node Poster at ASMS 2019 by Frank Berg et al (MP434)

Implementing a Generic Scripting Node to a Standard Proteomics Workflow Processing Software

Frank Berg'; Carmen Paschke?; Kai Fritzemeier!; Pedro Navarro', Torsten Ueckert!; David Horn?;

ABSTRACT

Purpose: Implement an easyto.use mechanism 1o enrich workflows with results of non.C# user
algoeithms in Thesmo Scientifc™ Prateome Discoverer™ framework

Methods: Creating a family of preconfigured nodes as wel as general mechanisms that integrate the
caloulation resuts of arbdrary external exscutables of scripts into Thermo Sciensfic™ Proteome
Discoverer™ 2.4 software resut fles

Results: We show by means of a custom R soript that employs the widely used imma package [1]
the iniegration of its results into Protecme Dizcoverer 2.4 software and use the addional stasstical
results of quantificaton data %o compare them % the buitn Protcome Dscoverer 2.4 software
statistics algorithms. For this we use the rich set of plots and table presentatons in Proteome
Discoverer 2.4 software as wet as R Studio

INTRODUCTION

Proteome Discoverer software offers fiexible analysis of profeomics mass spectrometry measure.
ment data. Analyses are dane by customizable workliows of configurable nodes that perform
workflow subtasks, e.g, peptide identfication, statistical validation or consolidation of proten
findings. As of now, custom nodes may be implemented by third parSes using a .NET programming
language (typically C#) against the richly featured Proseome Discoveree APY, thus extending the set of
factory.prowded analyss features. However, for rapd profotyping i context of, eg., academnic
teaching or research conlexts with compact and fast changing algorithmic ideas written in popular
scripting languages like R or pythcn $1is poses a certain cannon-on-spartow stuation

Mere we present a node family for PO that allows integrating arbitrary executables or scripts into an
snalysis workflow by using pre<dmplemented scripting nodes that adhere % a predefined data
exchange protocol for extemal executables, thus prowviding an easy and fast method to exiend
workflows with usas aigorithmes:

MATERIALS AND METHODS

The software was implemented within the Proteome Discoverer 2.4 framework using C#

Results

In prnciple our implementabion offers Io the user two ways of using a scriping imegration in
Protearne Discoverer

* Predefined post processing scriping nodes for both the consensus and the processing workflow
that only need a few parameters and an external script to be ready % go

+ Regstration and creation of a cus ode that folows the same principles as
ribed above but additionally involves 3 registration process in PD. With this it appears as a an
oedinary” workfow rode that can aiso be given away Io other users i a standalone fashion

We now deszibe the princpal mechanisms of doing the data exchange between Proteome
Discoverer and an external process as defined by cur implementation in the post processing node.
Furher below, the mentioned regis¥ration process is outiined

The post processing nodes involve the following basic paramesters (Figure 1)

+ Path to Exocutable: Locaton of the exscutable or script. i only a flename is gven the system
PATH enviranment vanable is used to find &

+ Command Line Arguments: Any addtional argument the execulable needs.

* Requested Tables and Columns: A stnng that encodes all rformation about the data tables fom
the current PO result file that should be provided 1o the executable. The data is exported as a CS'
text export

Priot 1o executing the script the node provides the requesied data in CSV tables and additionalty
stores a json fie named “node_args json”™ (Figure 2) containing meta information about the data.

e e w1

Figure 2. Example of exported Protein data from the PD result file s it is available to the
scripting node.

+ The following information (s stored in file “node_args json™
+ The path and name of every requested data table fie
+ Type indormation about any cokumn $hat is contaned in the data table file

* ID mformation, Le., mformation about which columns are ID columns $at are needed to
insert new data info an exsting table and o comect tables

Whie $ie path infarmation is vital to find the exporied data, the type description is uzeful o parse the
cata values when importng them nlo & custom executable of script conext
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After the external executable has calculated fis results it may return data o the Proteome Discoverer
resut Sle. This is done by wing a very smiar json file as ‘node_argsjson” named
“node_responde json” (Figure ) . This way the executable may perform the following actions

* Add columns to existing tables (but not change existing columnsidata)

Add new tables with arbitrary dota

+ Add connections between tables. These connectons may only be made between tables tat ace
ot related to each other yet

Case study: Integrating an R script for statistical analysis

To demorstrate the functionalty of the scripting node, we implemented an R script using the fmma
package © ca¥icdate projein mbos and coresponding stasstical values for a known mixture of
human (HeLa) (1:1) and yeast (250ng : 25 ng) proseomes. Data reacing and writing of json fies (by
using the RISONIO package) are shown in $he code sneppets in (Figure 4 and 5). After rumning the
scrpting node, the data is avadable n Proteome Discoverer 24 and can be plotted using e
plotting Sools:

Figure 4. An examplo on how to importa  Figure §. The response node json file can be
table in R by using “node_args json” writton by using the “node_args. json” file as
propertics. Here the table “Proteins” is template. Store the new generated columns in a
imported, catching the index and list, and substituto former list at

(by $C of the Tablo
abundances Typo) columns from the (“Proteins” in this case). Change also tho
node_args json file properties. $DataFlle of the Table to the outputFilePath.

To compare the two different calculations we display the max. Abundance between the samples (n
log scale) versus log2 of the sample ratos. The protens with a signficant gualue (< 0.01) are
highlighted in red. The piot of the Proteome Discoverer 2.4 calculated values is shown on the left in
Figure 8, values calculated by the R-scrigt using limma package are plotied on the right

e
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Custom Deployable Scripting Nodes

As mentioned above the user can deploy a custom version of her saripting node by registering a
node in a standalone fashion. Necessary steps are outfined in Figure 8. A specal definiton file
named ‘node.json” (Figure 7) needs % be provided that contains the foliowing information

+ Name, lcon and target workflow {consensus or processing)

« Connection paints that define where in the workdow the node can be placed

+ Parameters io the node. Here standard parameters can be used that are known from ordnary PD
nodes

+ Al parameters needed for the scripting menticced above
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Figure 7. Example “node.json” file that defines the registration of a deployable scripting node
In the parameters section any types parameters are avafable that can be used fwrough the NET
APt of Proteome Discoverer. The connections section describes a data contract that specifies the
aliowed connectons of the scrpting node to other nodes 0 the workflow

Future Work

The current implementation of the scripting rode mechanism involves some imitabos at wil be
addressed in future versions of Proteome Discoverec

1. An access 1o the study information that comesponds 1o the current analysis is not yet available.

2. Spectrum fikers can not be implemented by scripting nodes.
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Figure 8. Th and process for

Proteome Discoverer.

CONCLUSIONS

We present a family of nodes $at allow for rapsd prototyping of proteomics afgonthms in Proleome
Discoverer™ 2.4 With these nodes te user can pass data 1o extemal executables or saripts and then
import calculation results back inio Prolecme Discoverer. Moreover, the user can chose 1o define and
ster a deployable vession of his scripting node for furter distriution and sharing with collaborators
fe demorstrate the usability by connecting the results of an R script that uses fmma (1] 1o do statistics
on a quantification workliow 1o Protsome discoveres™. For this we perfarmed an analysis of profeomics
data inspired by [2) and (3]

scripting nodes in

a
ar
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TMTpro 16 plex support

* New TMTpro 16plex modification
* New table for TMTpro 16 plex correction factors
* New default workflows for TMTpro 16plex

F) Thermo Proteome Discoverer 2.4.0.243

File View Administration Tools Window Help

W &)

Ha

#

- ]

X

Start Page X

Study: TMT 16plex

Input Files g

Y mfmin]=] DRAKSEEZRR

X | Administration X TMTPro_Mix2_180min new method-(1) 3 ] - 4 b
‘Specialized Traces Pathway Protein Groups g Annotation Protein Groups g Result Statistics
Protein Groups Peptide Groups PSMs MS/MS Spectrum Info Quan Spectra

il

CQuantification Method Editor: newMethod1 >

Quan Channels

Residue Maodificatio... | TMTprol6plexf+304.207 Dz ~ | K |~

N-Terminal Modific.. | TMTprol6plex/+304.207 Da ~
Mass Tag Reparter lon Mass  -2x13C -13C-15N -13C  -15N  Main +15N +13C +15N+13C +2x13C Active
126 126.127726 0 0 0 0 100 0 0 0 0 V]
127N 127 124761 0 a 0 0 100 0 0 0 0 V]
127C 127.131081 0 0 0 0 100 0 0 0 0 V]
128N 128.128116 0 0 0 0 100 0 0 0 0 V]
128C 128.134436 0 0 0 0 100 0 0 0 0 V]
129N 129.131471 0 0 0 0 100 0 0 0 0 V]
129C 129.13779 0 0 0 0 100 0 0 0 0 V]
130N 130.134825 0 0 0 0 100 0 0 0 0 V]
130C 130.141145 0 0 0 0 100 0 0 0 0 ]
131N 131.13818 0 0 0 0 100 0 0 0 0 v
131C 131.144499 0 0 0 0 100 0 0 0 0 ]
132N 132.141535 0 0 0 0 100 0 0 0 0 V]
132C 132 147855 0 a 0 0 100 0 0 0 0 V]
133N 133.14485% 0 0 0 0 100 0 0 0 0 V]
133C 13315121 0 a 0 0 100 0 0 0 0 V]
134N 134.145245 0 0 0 0 100 0 0 0 0 V]

New correction factor table

for TMTpro 16plex

=2l Checked Protein F ] Master| Accession Description Exp. g-va [¢] Sum PEP Score ~ | Coverage [%] | Sequence Coverag | # Peptides # PSMs|# Un

1 = +/ | PO0722 | Beta-galactosidase OS=Escherichia coli (strain K1 0.000 101.019 % (] ) 238 35

2 = [ | [ Hgh | 7 [P02769 |Serum albumin OS=Bos taurus OX=9913 GN=ALE[ 0000 68.862 33%. ( ] 20 23

3 = ‘ " | 29443 | Serotransferrin 0S=Bos taurus OX=9913 GN=TF | 0.000 59.310 31% ( ] 16 20

4 = ‘ 7 | Po0330 | Al E:j 13 17

5 = | v | Pe28es |yl . T 5 7

6=l o | s o Reporter ions up to 134N [l
ol i ] 3
® Show Associated Tables \

Quan Channel Values

FO27E5: Benum sloumin DZeBos urs De3313 SNeALE FES 3Vad
600 4

500

400

300 J

Abundance [a.u]

200 J

100 4

126 127N 127¢C

128N 128C 125N 123C 130N 130C 131N 1310 132N 132¢ 133N 1330 134N

Qusn Channels

Ready

6/7057 Proteins; 2865 Protein Groups: 14230 Peptide Groups; 14879 PSMs: 90651 MS/MS Spectrum Info; 28070 Quan Spectr..
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Flexera licensing

- Same licensing scheme as BioPharma Finder
« Activation now requires a part number and license key o
Activation Code
Upgrades from prEVIOUS VerSIOnS Wlth aCtlve To locate the activation code, log in to your account at https://thermo.flexnetoperations.com click Order

History in the left pane, and click the order number. Locate the order number in the email message with

maintenance are still free (see next slide for this subjectline: “Your Order is Ready™
|nStrUCt|OnS On hOW t() u pg rad e) f:rt:g ;(;l;r;g:;y name, full name, email address, product ID and activation code, and then choose one of

L I Ce nse keyS are Se nt by e- m al I (n O m O re |OSt ® |f this computer does not connect to the Internet, click Offline Activation to create an activation
. request file for the next step.”
licenses!) ) .

® |f you already received an offline activation response file, click Process Response File to continue.

@ License Activation X

® |f this computer connects to the Internet, click Online Activation.

Company: |Thermo Fisher Scientific

No more maintenance license for PD 2.4 Full Name: | David Hom

Protein Annotation service is now tied to the Base ‘@m ‘
. . . . Product ID: | XCALI-____
license with no expiration

Activation Code:

| Cancel | | Process Response File Offline Activation Online Activation
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Procedure for customers with active maintenance to upgrade to 2.4

> w NP

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.

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

Institution

Current active maintenance license key from previous PD installation (accessible from Administration-
>Manage Licenses, selecting the Discoverer Annotation license)

ThermoMSLicensing will send an e-mail to the e-mail address above with the license key
Open the Administration->Manage Licenses dialog and click Activate.

For the Product ID, type XCALI-98057.
For the Activation code, use the code provided by e-mail via ThermoMSLicensing.

If connected to the network, click Online Activation. If offline, click Offline Activation and follow
the instructions to sending the license file to ThermoMSLicensing.
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Proteome Discoverer 2.4 Third Party Node Installer

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.
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XlinkX 2.0 for PD 2.4

- 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.

CSMs - XlinkX Score

« Upgrades from previous versions of
XlinkX are free. The license is
automatically transferred from previous
versions of PD.
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