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HUPO Proteomics Standards Initiative
•Founded at the HUPO meeting in 
Washington, April 28-29, 2002
•Major workshops:

•Cambridge, UK, October 2002
•Cambridge, UK, January 2003
•Nice, France, April 2004
•Siena, Italy, Spring 2005 (Planned)

•Satellite meetings to HUPO congresses
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HUPO Proteomics Standards Initiative
•Develop data format standards
•Data representation and annotation
standards
•Involve data produces, database providers, 
software producers, publishers
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PSI-MI XML format
•Community standard for Molecular 
Interactions
•XML schema and detailed controlled 
vocabularies
•Exchange format, not internal format
•Jointly developed by major data providers: 
BIND, CellZome, DIP, GSK, HPRD, Hybrigenics, IntAct, MINT, 
MIPS, Serono, U. Bielefeld, U. Bordeaux, U. Cambridge, and 
others

•Version 1.0 published in February 2004
The HUPO PSI Molecular Interaction Format - A community standard for the representation 
of protein interaction data.
Henning Hermjakob et al, Nature Biotechnology 2004, 22, 176-183.
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•PSI develops not only formats, but also 
controlled vocabularies/ontologies where 
necessary
•Example: > 20 ways to write: 
yeast two hybrid, Y2H, 2H, yeast-two-hybrid, two-hybrid, …

•PSI-MI CVs for interaction type, sequence 
feature type, feature detection, participant 
detection, and interaction detection.
•Ca. 200 terms, fully defined and cross-
referenced
•GO format

PSI-MI controlled vocabularies
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PSI-MI XML format support
•Data

•DIP, MINT, IntAct, Hybrigenics, HPRD, 
BIND, MIPS, …

•Tools
•Viewer 

•Cytoscape (MSKCC, ISB, Whitehead)

•PIMWalker (Hybrigenics)

•ProViz (U. Bordeaux)
•Converter

•Tabular ↔ PSI MI (MINT)
•PSI MI ↔ HTML (PSI)

•Database
•cPath (MSKCC)
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PSI-MI XML benefits
•Collecting and combining data from different 
sources has become easier.
•Standardized annotation through PSI-MI 
ontologies
•Tools from different organizations can be 
chained, e.g. analysis of IntAct data in 
Cytoscape
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PSI-MI XML evolution
•Well-defined schema evolution, yearly 
releases
•Next release January 2005, version 2.0

•Better identifier handling
•New interactor types: DNA, RNA, small molecules
•Beta: http://psidev.sourceforge.net/mi/rel2/doc/

•Well-defined evolution of controlled 
vocabularies
•Modeled on GO procedures
•Requests mailing list
•Editorial board
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The IMEx consortium
•International Molecular-Interaction Exchange
consortium 
•BIND, DIP, IntAct, MINT, MIPS 
will establish an exchange of user-submitted 
data in PSI-MI format from beginning of 2005 
onwards to provide a network of stable, 
comprehensive resources for molecular 
interaction data
•Aims: 

•Consistent body of public data
•Avoid redundant curation
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Mass spectrometry: PSI-MS
•mzData format as common instrument output 
format
•Format beta version accepted in Nice, April 2004
•EBI workshop July 2004
•Version 1.05 released January 4, 2005
•Controlled vocabularies developed jointly with ASTM
•Key concept: 
Request direct vendor support to avoid version 
problems due to vendor API changes
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Announced mzData support
•SIB: Aldente (next release)

•GeneBio: Phenyx (next release)

•Matrix Science: Mascot (in release 2.1)

•Bruker Daltonics (next release)

•Kratos (next release)

•Thermo Electron (next release)

•Agilent, ABI, (exploratory phase)

•Protagen

•EBI/University of Gent:  PRIDE: PRoteomics IDEntifications
database (February 2005)

•Randall Julian from Eli Lilly has a mzData version of X! Tandem

•Bioinformatics Solutions Inc.: Peaks
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Mass spectrometry: PSI-MS
•mzIdent format as common search engine 
output format
•Suggested in Nice, April 2004
•Aim: Facilitate comparison and archiving of search 
engine output, in particular in comparative projects 
like the HUPO PPP
•Current beta version released October 2004
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http://www.ebi.ac.uk/pride
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Medium term vision
•Establish data exchange and collaboration 
similar to PSI-MI/IMEx between 
PeptideAtlas, GPMDB, PRIDE, …
•Provide a set of compatible, synchronized, 
public resources for protein identification 
data 
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Global Proteomics Standards (GPS)
•Capture all relevant aspects of a proteomics 
experiment
•Iterative, long-term development
•Building on PEDRo* work
•Intensively discussed at PSI meeting in Nice, 
April 2004

Taylor et al: A systematic approach to modeling, capturing, 
and disseminating proteomics experimental data. 
Nat Biotechnol. 2003 Mar;21(3):247-54. 
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GPS documents
•Design Principles

•Scope and purpose of GPS

•MIAPE
•Minimum data requirements, similar to MIAME

•“Parent” document for all experiment types
•“Modules” - technology-specific guidelines 

•PSI-OM
•UML model and documentation

•PSI-ML
•XML schema
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GPS status
•MIAPE parent document and MS guidelines 
will be released in spring
•Gel-based and MS-informatics documents in 
advanced stage
•Joint ontology project initiated with MGED
•Next milestone: PSI spring workshop, Siena
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Summary: PSI process
•Open, community-based process
•Visibility through meetings, web site and 
journal articles 
•Active invitations to organisations and 
individuals active in an area
•Open for participation
•Very little formal structure
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Summary: PSI process problems
•Lengthy process of consensus-building
•Might be overtaken by organisations just 
“going ahead”
•New participants require frequent re-
introductions
•Funding problem: 

•PSI activities “hobby” for most participants
•Difficult to find funding for truly international 
activity
• Important to maintain organisational independence
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Summary: PSI success
•PSI-MI now de facto standard for molecular 
interaction data
•PSI-MS on the verge of broad vendor 
acceptance
•Intensive community discussion process 
with broad participation from academic and 
commercial sector
•Strong support by journals and scientific 
community
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Publications
• The HUPO PSI Molecular Interaction Format - A community standard for the representation 

of protein interaction data.
Henning Hermjakob, Luisa Montecchi-Palazzi, Gary Bader, Jérôme Wojcik, Lukasz
Salwinski, Arnaud Ceol, Susan Moore, Sandra Orchard, Ugis Sarkans, Christian von 
Mering, Bernd Roechert, Sylvain Poux, Eva Jung, Henning Mersch, Paul Kersey, Michael 
Lappe, Yixue Lix, Rong Zeng, Debashis Rana, Macha Nikolski, Holger Husi, Christine Brun, 
K. Shanker, Seth G.N. Grant, Chris Sander, Peer Bork, Weimin Zhu, Akhilesh Pandey, Alvis 
Brazma, Bernard Jacq, Marc Vidal, David Sherman, Pierre Legrain, Gianni Cesareni, Ioannis
Xenarios, David Eisenberg, Boris Steipe, Chris Hogue, Rolf Apweiler.
Nature Biotechnology 2004, 22, 176-183.
• Orchard, S. et al. Common interchange standards for proteomics data: Public availability of 

tools and schema. Proteomics 4, 490-1 (2004).
• Orchard, S., Hermjakob, H. & Apweiler, R. Proteomics and Data Standardisation. Drug 

Discovery Today: BIOSILICO 2, 91-93 (2004).
• Hermjakob, H. & Apweiler, R. Maximising proteomics data for the scientific community. 

European Pharmaceutical Review 9, 23-28 (2004).
• Orchard, S., Kersey, P., Hermjakob, H. & Apweiler, R. The HUPO Proteomics Standards 

Initiative meeting: towards common standards for exchanging proteomics data. 
Comparative and Functional Genomics 4, 16-19 (2003).
• Orchard, S., Hermjakob, H. & Apweiler, R. The proteomics standards initiative. Proteomics 

3, 1374-6 (2003).
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