DAS for Molecular Interactions

Hagen Blankenburg

l l I I max planck institut
informatik




Importance of molecular interactions

Fundamental for understanding

of cellular processes
® Prediction of protein function
® Importance in certain diseases

® Essentiality of hub proteins?

The next big thing?!

® | Interactomics”, ,network

medicine’, ...

Level of detall

Physical

Protein

complexes
@
Binary PPI a

., Protein
complexes

Functional associations
—)
— -
—o—
Gene-gene Gene-gene Literature
associations coexpression relationships

interactions

:”: Domain-domain

(;:}/ \ interactions
Biochemical
pathways

Domain-domain
interactions

N ‘!“\‘
sy
Protein-ligand
interactions

Hagen Blankenburg DAS for Molecular Interactions

10/03/2009 2




Problem |: Data abundance and distribution

Proteins Interacting in the Nucleus 3DID - 3D interacting domains l l I I Iﬁ?ﬁrﬁ}iﬁf(k institut
L PIN Datab &) Protein-Protein Interaction Database P.B
o = w0 ' sIBASE
iPlom ) sdiCtomTe
e Human Protein-Protein Interaction Prediction WJWJ

B
e T

www.HPID,ori

Domino

dowmain peptice
Interactions databhase

Scientific impact

@ QMPch:

3 md=p e 3 tei 1 tH
. ASTRINGIE0 v E
- . (Credit: Tim Hubbard)
Bioverse ..o+, Too little bioinformatics Too many databases r. -
0P HID Too di et Ao HumgniPrgteln
: \ I3 oo diverse interfaces eference Database
] / PDZBase

' HomoMINT:an inferred hurman network
MIN T a3 Moleculzr IN Teractions database D | M ﬂ d o :

omaln interaction map

InterDom

Human protein-protein interaction network database search R e

Hagen Blankenburg DAS for Molecular Interactions 10/03/2009 3



Problem II: Data quality
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Problem II: Data quality
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Solution: Distributed System

Interaction data servers
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DAS for Molecular Interactions (DASMI) - Servers
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Servers have coordinate / identifier systems
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Entrez Gene: 675

Genelnfo: 119395734, 28400649, 1177438, 14424438, 2315186, 27065822,
37675289, 1161384, 16116616,
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IPI: IP100412408

Ensembl: ENSG00000139618
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DAS for Molecular Interactions (DASMI) - Registry
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DAS registry — http://www.dasregistry.org
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DAS for Molecular Interactions (DASMI) - Data exchange
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DAS for Molecular Interactions (DASMI) - Clients
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IPfam graphical domain interaction browser

wellcome trust
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Interaction graph
This tool allows you to generate the interaction graph for a given Pfam family. Enter a Pfam accession or ID ta begin, or clear this graph and start again.

Once you have an interaction graph loaded, vou can change the focus of the graph by clicking on a node.

Generate Example

Pfam family accession/ID:

¥ ipfam | [

M 3p-id W™ pme 20
I Losc core M T Wwuchty
" RCcDPED

Comments or questions on the site? Send a mail to pfam-help@sanger.ac.uk
The Wellcome Trust



DASMI Cytoscape Client
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DASMI Cytoscape Client
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Details for Domain support (predicted)

This measure indicates protein-protein interactions
that are supported by underlyving domain-domain
interactions. The domain-domain interaction datasets
usedin the predicted subset are hased on diverse
computational predication algarithms. Flease see the
respective interaction details for more information on
the datagets.
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The BPscore is based on hiological process
annotation ofthe Gene Ontalogy.
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Conclusions & Outlook

l l I I max planck institut
informatik

Usage of DASMI servers and clients surprisingly good, but more external

DASMI servers are desirable

DAS client and server libraries (Dazzle, ProServer, (MyDAS), Dasobert,

Bio-DAS-lite) support DASMI

Considerable overlap with HUPO-PSI initiatives for distributed interaction

data retrieval (PSICQUIC) and confidence scoring (PSISCORE)

Develop methods for combining different interaction confidence scoring

schemas in DASMI clients

Hagen Blankenburg DAS for Molecular Interactions 10/03/2009 21



Acknowledgements

lllpll

Joachim Buch

Fidel Ramirez
Dorothea Emig
Sven-Eric Schelhorn
Andreas Schlicker

Thomas Lengauer

Mario Albrecht

51-N

CLUSTER OF EXCELLENCE

informatik

Inps
sanger

® Robert Finn
® Andreas Prli¢

® Jonathan Warren

EMBL-EBI :::'§'

® Andrew Jenkinson

® Henning Hermjakob

AP
Deutsche 2% EUROPEAN
Forschungsgemeinschaft N = CIENCE
aFG ’l'é‘rwo?:l. £1 ||-.4D lTIJI\!'GDwFlsTrI91[|\|

max planck institut

uman

rrrrrrr

Hagen Blankenburg

DAS for Molecular Interactions

10/03/2009

22




