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Samuel Kerrien, European Bioinformatics Institute

The PSI MI standard
open analysis of protein interaction data
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Engineering 1850
•Nuts and bolts fit perfectly 
together, but only if they 
originate from the same 
factory

•Standardisation proposal in 
1864 by William Sellers

•It took until after WWII until it 
was generally accepted, 
though …

Proteomics 2004
•Proteomics results are perfectly 
compatible, but only if they are from 
the same lab, from the same 
software

•Fragmentation of proteomics data

•“Publish and vanish”

•Urgent need for standardisation
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HUPO Proteomics Standards Initiative
•Develop data format standards

•Data representation and annotation
standards

•Involve data producers, database providers, 
software producers, publishers
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PSI-MI XML format
•Community standard for Molecular 
Interactions

•XML schema and detailed controlled 
vocabularies

•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-MI XML evolution
•Well-defined schema evolution, yearly 
releases

•Next release September 2004, version 2.0
•Better identifier handling

•New interactor types: DNA, RNA, small molecules

•Well-defined evolution of controlled 
vocabularies

•Modeled on GO procedures

•Requests mailing list

•Editorial board
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PSI-MI XML format support
•Data

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

•Tools:
•Viewer: 

•Cytoscape (MSKCC, ISB, Whitehead)

•PIMWalker (Hybrigenics)

•ProViz (U. Bordeaux)

•Converter:

•Tabular � PSI MI (MINT)

•PSI MI � HTML (PSI)
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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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An open source molecular interaction database
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•Start January 2002

•Part of EU framework 5, 
Temblor grant

•Coordinated by EBI 

•8 partners across Europe

•Collaboration with major 
interaction databases (Mint, 
Bind …)

IntAct project
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Software architecture

• Open Source Project (hosted at sourceforge)

• No restrictions on source code

• Only “free” software used

• Explicitly written to support local installation
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Software architecture

��������	


��
����������������������������

�������
���������

������������������������ � !�����"���

������#���

������

�����$ %������$ ��# &'���� �������


�������'����������(
"�'���(�

��)�'�#����'(
��)�"����'*

�$���

*

��������� ��# ���������"��� ����$+�),

��-�



14/25

Quick overview of applications

• Search (interaction browser)

• HierarchView (graphical view)

• {Proviz and Cytoscape} (stand-alone network 
analysis)

• MiNe (Minimal connecting Network)

• Editor (curation tool)

• PSI Loader (integration of PSI-MI data)
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Nuclear exosome
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Institut Pasteur

Memorial Sloan-Kettering Cancer Center

University of California at San Diego 

Institute for Systems Biology 
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Controlled Vocabulary !!!
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Controlled Vocabulary

• IntAct has developed CV specific to 
Molecular Interactions, this is now 
maintained and extended by PSI.
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PSI Loader
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Example of use:
Insertion of large scale experiment
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Data
All data publicly available, released monthly

ftp://ftp.ebi.ac.uk/pub/databases/intact



32/25

Data statistics
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Summary
•The PSI-MI XML standard has been jointly 
developed by major interaction database 
providers to facilitate data exchange and 
analysis of interaction data

http://psidev.sf.net

•IntAct provides a Java-based, freely 
available, open source database and toolkit 
for the analysis of interaction data based on 
the PSI-MI standard

http://www.ebi.ac.uk/intact
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The IMEx consortium
•International Molecular-Interaction Exchange
consortium 

•BIND, DIP, IntAct, MINT, MIPS 
will regularly exchange user-submitted data 
in PSI-MI format from beginning of 2005 
onwards to provide a network of stable, 
comprehensive resources for molecular 
interaction data

•Watch out for IMEx announcement during 
ISMB
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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.

• Further advances in the development of a data interchange standard for proteomics data. 
Sandra Orchard, Weimin Zhu, Randall K. Julian Jnr, Henning Hermjakob and Rolf Apweiler. 
Proteomics 2003, 3, 2965-2066. 

• The Proteomics Standards Initiative.
Sandra Orchard, Henning Hermjakob, Rolf Apweiler.
Proteomics 2003, 3, 1374-1376. 

• Progress in establishing common standards for exchanging proteomics data:
The second meeting of the HUPO Proteomics Standards Initiative.
Sandra Orchard, Paul Kersey, Weimin Zhu, Luisa Montecchi-Palazzi, Henning Hermjakob, 
Rolf Apweiler. Comparative and Functional Genomics Volume 4, Issue 2, 2003. Pages: 203-
206

• The HUPO Proteomics Standards Initiative meeting: towards common standards for 
exchanging proteomics data
Sandra Orchard, Paul Kersey, Henning Hermjakob, Rolf Apweiler
Comparative and Functional Genomics Volume 4, Issue 1, 2003. Pages: 16-19
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