019
RUHR-UNIVERSITAT BOCHUM

ProCon — a Proteomics Conversion Tool
for Standardized File Generation and

Repository Submission
Gerhard Mayer, Christian Stephan, Helmut E. Meyer, Martin Eisenacher

Medizinisches Proteom-Center, Ruhr-Universitat Bochum, Germany, e-Mail: martin.eisenacher@rub.de

MEDIZINISCHESPROTEOMCENTER

Introduction ProCon Functionality

ProCon —a Conversion Tool « conversion of Proteome Discoverer 1.2 and 1.3 .msf and .prot.xml file
In an EU FP6 project (ProDaC, www.fp6-prodac.eu) a major goal was information to mzldentML

the development of software tools to export, submit and import data « peptide information of Sequest™ .out files (Thermo Fisher Scientific Inc.,
sets using standard formats. In a current EU FP7 project Waltham, MA, USA) to mzldentML

(ProteomeXchange, www.proteomexchange.org) a standardized « conversion of ProteinScape® (Bruker Daltonik GmbH, Bremen,
submission pipeline is developed for unique identifier generation and Germany) version 1.3 results (SearchEvents and gels) to PRIDE XML
data exchange between large Proteomics repositories. The ProCon « conversion of ProteinScape 2.1 results (SearchEvents) to mzidentML.:
tool, iImplemented at the Medizinisches Proteom-Center in Bochum a Java APl was developed for accessing the SQL database content of ProteinScape. By using
(http://www.medizinisches-proteom-center.de/ProCon), converts data this API the Analyte tree of a project is parsed and the user chooses the samples and results.

. . : Then the mzldentML file is build up in the main memory and ultimately written by using the JAXB
into standard file formats (mZIdentML’ PRIDE XML) enablmg data (Java Architecture for XML binding) marshaller functionality. During this process also the relevant

submission through the ProteomeXchange pipeline. CV terms are built in by accessing the .obo files via the Ontology Lookup Service [1] (OLS).

ProCon User Interface Examples ProteomeDiscoverer’ to mzldentML Conversion

2 ProDaC - Proteomics Conversion Tool (ProCon) (0] x| -_—
Fie Help | | | After (1) setting meta-project information (such as institute and contact e-
E:;L;ngnﬁi Proteome Discoverer | ProteinScape 1.X | General PRIDE XML ProteinScape 2.1l . . 5 .

to maldentht sorce | Source to maldentht mail), (2) specifying the .prot.xml and .msf file paths, and (3) other
1) Select folder with Sequest .out files: |./SEQUEST Jexample_folder Browse... | COhVGrSlOn parameters (SUCh aS methOd fOI’ ISOe|6Ctr|C pOInt C&lCUlathn),

the conversion Into mzldentML can be Initiated and Is processed
automatically. Internally the Open Lookup Service (OLS) Is used to get the
needed CV terms and the NCBI taxonomy identifiers used are acquired by
accessing the Entrez Programming Utilities

2)  Parse SEQUEST out folder

3) Select mzldentML output file: |.;‘ﬁ(ML_ﬁIes;ProCon_szdentML.mzid Browse... |

[ export version 1.0.0 compliant

4)  Export to mzidentML file |

“# Conversion of ProteinScape2.1 --> mzldentML1.1 X

| |
Conversion Protainscape 2.1 —> matdenthL 1.1 (nttp://www.ncbi.nim.nih.gov/books/NBK25501/).
Connection data Project ID Project name Creation date Mote
Readv 562949953421385|Ciliary membrane 12.02.09 2009-03-24  |Mayer 09 + natriumcarbonate
£ X - Server: | maldiraumserver ﬂ C£ 7040053421386 5ven Liffers 009-03-25 %+ Conversion parameters for PD -—-> mzIdentML conversion ﬂ
562949953421387|adipositas spectral count orbi 2009-04-20
User: 52 +| DBoOwner: [dbo 262345953421 388 Monozyten 2008-04-27 Parameters for the Proteome Discoverer (*.msf + *.prot.xml) --> mzIdentML1.1 conversion
. 562949953421390(/090511 AAA Final 2009-05-11
Qutputs: -
| 562949953421391|Chymotrypsin 2009-05-14
Password: e 562949953421392|Orbi-Methodentest 2009-05-13 B ;
. e . it | 1 . i : rowse, .. g
562943353421393(2003 DABL differeniial 2D sudy 50050519 |5 7 weir ders ot DAB L Srarfiies Proteome Discoverer *.msf file: |C. \Eisi\MPC\ProteomeDiscoverer_converter\DTAS_ORBIALL-01.msf
562949953421394/maXis 2009-06-02
562943953421395|adipositas spectral count microtof | 2009-06-04 Ad Proteome Discoverer *.prot.xml file: |C: \Eisi'\MPC\ProteomeDiscoverer _converter\DTAS_ORBIALL-01.prot. xml Browse...
Croanization data - 3 -
: Sample 1D — Creation d... Note Mame of mzldentML1. 1 file to generate: |C: \Eisi\MPC\ProteomeDiscoverer_converter\DTAS_ORBIALL-01.mzid Browse...
Researcher Mame: |Gerhard Mayer 562949953422418 Gel 10pg 03.03.09
Organization data
Organization Name: |r~'1edizini5|:he5 Proteom Center (MPC)
Otk i [Universitaetsstrasse 150, D-44801 Bochum Mame: |r~'1E|:||z|n|5|:hE5 Proteom Center (MPC), Ruhr-University Bochum
Cantact email joerhard.mayer AT rub.de Contact address: |Llniver5itae’rssh'asse 150, D-44801 Bochum
v Use MPC data
: Contact email: martin.eisenacher _AT rub.de
Conversion parame ters SearchEven... SearchEvent name Processing date | Algorithm name | Analyte name | | = =
) i 562949953423794|Crbi_mouse_PE_PE_2009-03-24. .. [2009-03-25 ProteinExtractar |Gel 10pg 03.0... |«
I Calculate theoretical m/z values for the peptide sequence 5A2043953423796|Orbi_mouse PE_PE_2009-03-24...|2009-0324  |ProteinExtractor |[Gel 10pg 03.0... v Use MPC data
552049953423797|0rbi_mouse_PE_PE_2009-03-24... |2009-03-25 ProteinExtractor |Gel 10pg 03.0...
552949953423800|0rbi_mouse_PE_PE_2009-03-24... |2009-03-25 ProteinExtractor |Gel 10pg 03.0...
. 552049353423801|0rbi_mouse_PE_PE_2009-03-24... |2009-03-25 ProteinExtractor (Gel 10pg 03.0... . .
pk value set for pI calculation: Consensus - = = = = v Calculate theoretical mjz values for the peptide sequence
J 552049953423802(0rbi_mouse_PE_PE_2009-03-24... |2009-03-25 ProteinExtractor |Gel 10pg 03.0... [ / PER 9
552049953423803(0rbi_mouse_PE_PE_2009-03-24... |2009-03-25 ProteinExtractor |Gel 10pg 03.0... -
reEmm ARSI AT ALl o - e S AT A MY AT A g T & S S S S ol A .- A
[w Calculate isoelectric points for the peptide sequences pK value set for pl calculation: Consensus -

FileMame (*.mzid): | Browse .., =

| Disconnect ...

Mapping SloMo Phosphorylation Sites to PRIDE ProCon Perspectives

Files during ProteinScape 1.3 Conversion » The current ProteomeDiscoverer® conversion works both with
ProteomeDiscoverer® versions 1.2 and 1.3 (both the .prot.xml and .msf

Implementing a user request Phosphorylation information of the SloMo tool [2] files are needed for getting the information about the protein ambiguity
can be integrated into a PRIDE file by loading specially formatted csv columns groups / protein inference information). It's planned to accelerate the

during ProteinScape 1.3 conversion. ) . . . .
J P conversion for version 1.3, because here all the relevant information iIs

Frag.Run.Cmpd.Charge Peaks Per Window Peptide Score Peptide Seq Score Spectrum Notes Run Cmpd Charge Fragmentation . . . . . .
o, IR A e R contained and easily accessible in the .msf (SQLite) database. It will
ETD.2373.536.1 G5*GGR HylDO0O8373_BAl _01_2373.536.513.297.1.dta Only one possibility 2373 536 1 ETD . .
ETD.2330.801.1 GASTAK HylDO08362_BAS _01_2350.801.513.329.1.dta Only one possibility 2350 201 1 ETD aISO Integrate the ProteomeDlscoverer API [3].
ETD.2375.1327.1 GG5*GR HylDO8380 BA3 01 2375.1327.514.276.1.dta Only one possibility 2375 1327 1 ETD . )
o oo1s 2911 o030 oA U1 sa1a.zsLona so7.ata Jony one possibiy | s8] Tosa| T « conversion of ProteinScape 2.1 gel results to mzidentML
e eyt | i bas o sriessanide ooompostbily |nal s 1 . conversion of ProteinScape 2.1 results to PRIDE XML
;gigig;iil ':g;gi “ ProDaC - Proteomics Conversion Tool (ProCon) N =] i .
cTo 84137 anss Fle el  mzQuantML conversion, e.g. for spectral counting workflows
ETD.2315.1433.1 GAAGP  sequest .out | Proteome Discoverer | ProteinScape 1.% | General} orIDE XML | Proteinscape 2.1
ETD.2360.717.1 GS*VAI  tp mzldentML | to mzldentML Source : Source ; ' to mzldentML
T oo M) IS BN (R
ETD.2348.990.1 AKSFWI
ETD.2353.914.1 AGT:G' _I_nal:led instrument and reference information overwrites all corresponding sections
e 7 exported PRIDE XL fes Summary
ETD.2369.970.1 GPT*Al
EID.2 055 pes-al Load mzDatalnstrument XML file | | finstruments/MPC_OrbiTrap. xml Browse P C I h
ETD.2317.1020.1 2 5.27 ASTVTF ' ! — '
instrument imported: no Clear instrument ro On Comp ements Ot er Converters ) (e.g.
http://code.google.com/p/pride-converter/) to make data conversion easy
Load References | |..."|:|:|nﬁg,-"references.prnperﬁes Browse... even for IabOratoneS W|thOUt |nf0rmat|CS expertlse. Tha.t SuppOrtS Journal
miemcesipried no | Cearrefermncs submission and community data access. Thus meta-analyses of
. . . . . . .
_ proteomics data and linkage to other ‘omics will lead to new insights
Load SLoMo .csv | |.,-'n:u:unﬁg,-'SLn:|r~"I|:|.n:5v Browse... ] ] ) ) )
oo covmporteds o Clear SoMocata | PSS Sl [ regarding biomarkers or functional disease mechanisms.
P score threshold:
ProCon-related Websites References Funding
: . _ _ 1. Cote RG, Jones P, Martens L, Apweiler R, Hermjakob H. The Ontology Lookup Service: more data and better tools for controlled This work is funded bv the European
http.//www.medlzmlsches proteom vocabulary queries. Nucleic Acids Res. 2008 Jul 1;36(Web Server issue):W372-6. Epub 2008 May 8 [PMID: 18467421] Commission within thg 7th European Union
center.de/ProCon 2. Bailey CM, Sweet SM, Cunningham DL, Zeller M, Heath JK, Cooper HJ (2009) SLoMo: automated site localization of X _
_ modifications from ETD/ECD mass spectra. J Proteome Res. 2009 Apr;8(4):1965-71 [PubMed PMID: 19275241] Research Fra_mework Programme (Contrgct NO
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_ _ : : open source Java library to parse and visualize Thermo Proteome Discoverer msf files. J Proteome Res. 2011 Aug for Research in Europe) aproject of North
Standards: http://www.psidev.info . . . . . !
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