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A simple interaction record

Node
or

”vertex”
Edge

A B



A simple interaction record

1. Short label
2. Molecule Type
3. Datanase ID
4. Organism Detection method

Interaction type
PubMed
Record ID

A B



A simple interaction record

TRADD
Protein
UniProtKB: Q15628
Human (9606) Yeast two-hybrid

Physical
PMID: 9916731
IntAct: EBI-517998

A B
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What are networks used for?

What does my protein interact with?

What complexes is my protein a part of?



What are networks used for?

Given a list of genes with 

(SNP’s, 
altered somatic copy number,
altered gene expression, or
a shared phenotype),

how are they related and what pathways are 
they likely to affect?

Valsesia A, et al. PLoS One. 2011 Apr 8;6(4):e18369. PubMed PMID: 21494657



What are networks used for?

Given a list of genes

what other genes are likely to be involved
in the same process or pathway?

Montojo J, et al. Bioinformatics. 2010. 26(22):2927-8. PMID: 20926419
Gillis, J. & Pavlidis, P. Bioinformatics. 2011. PMID: 21551147



What would you use it for?

Given a list of genes with 

(altered somatic copy number or
altered gene expression
in some patient’s tumor sample),

what is the prognosis for the patient?

Zhang, K.X. et al. PLoS Comput Biol 7, e1001114 (2011). PMID: 21483478
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Experimental methods – Yeast Two Hybrid

http://en.wikipedia.org/wiki/Yeast_two-hybrid

a b



Representation of interaction data
binary data

Suter 2008, Biotechniques

a

b

c d

a b Record A B
1 a b
2 a c
3 a d



#uidA uidB …method… pmids interactionType sourcedb interactionIdentifier

uniprotkb:
P04050

uniprotkb:
P53617 MI:0018(two hybrid) pubmed:12727883

MI:0407(direct 
interaction) MI:0463(grid) grid:142567

uniprotkb:
P39081

uniprotkb:
P04050

MI:0018(two-hybrid-
test) pubmed:12145212 - MI:0462(bind) bind:257718

uniprotkb:
P04050

uniprotkb:
P39081 MI:0018(two hybrid) pubmed:12145212 - MI:0465(dip) dip:DIP-40350E

MITAB format of binary data

http://code.google.com/p/psicquic/wiki/MITAB26Format

http://code.google.com/p/psicquic/wiki/MITAB25Format�


Experimental methods 
Affinity purification

Suter 2008, Biotechniques
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Representation of interaction data
binary data versus n-ary data

Suter 2008, Biotechniques
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Representation of interaction data
binary data versus n-ary data
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Representation of interaction data
binary data versus n-ary data
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c d

a b
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Representation of interaction data
binary data versus n-ary data
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1 Complex 1 e

Record A B
1 a b
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Bipartite model



#uidA uidB method pmids
Interaction
Type sourcedb interactionIdentifier

complex:1 uniprotkb:P19659 MI:0000(11805826) pubmed:11805826 - MI:0462(bind) bind:17408

complex:1 uniprotkb:P32259 MI:0000(11805826) pubmed:11805826 - MI:0462(bind) bind:17408

complex:1 uniprotkb:P40356 MI:0000(11805826) pubmed:11805826 - MI:0462(bind) bind:17408

complex:1 uniprotkb:P47821 MI:0000(11805826) pubmed:11805826 - MI:0462(bind) bind:17408

MITAB format of n-ary data
(using a bipartite model)

http://code.google.com/p/psicquic/wiki/MITAB26Format

http://code.google.com/p/psicquic/wiki/MITAB26Format�


More about methods and interaction types
that they support

http://www.ebi.ac.uk/ontology-
lookup/browse.do?ontName=MI
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Interaction databases

BIND inactive
BioGRID IMEX (Observer)
CORUM complexes
DIP IMEX (Archival)
HPRD human resource
IntAct IMEX (Archival)
MATRIX extracellular matrix
MINT IMEX (Topical)
MPACT IMEX (Topical) yeast
MPIDB IMEX (Observer) prokaryotic
MPPI mammlian
OPHID/I2D predicted
Many others

See http://www.pathguide.org/ for URLs

http://www.pathguide.org/�


Interaction databases

IMEx
International Molecular Exchange Consortium

IMEx partners exchange data and share curation 
tasks.

Set standards

They also accept interaction data submissions
pre and post publication.

Data consolidation and exchange is an active 
area of research.

See http://www.imexconsortium.org/

http://www.imexconsortium.org/�


Interaction databases: IntAct

http://www.ebi.ac.uk/intact

Gene name: BRCA2
UniProtKB Ac: Q06609
UniProtKB Id: dmc1
Pubmed Id: 10831611

http://www.ebi.ac.uk/intact/binary-search/faces/search.xhtml?query=BRCA2�
http://www.ebi.ac.uk/intact/binary-search/faces/search.xhtml?query=Q06609�
http://www.ebi.ac.uk/intact/binary-search/faces/search.xhtml?query=dmc1�
http://www.ebi.ac.uk/intact/binary-search/faces/search.xhtml?query=10831611�


Interaction databases: IntAct

PSICQUIC and PSISCORE: accessing and scoring molecular interactions. Nat Methods. 2011 Jun 29;8(7):528-9.. PubMed PMID: 21716279.



Remember...
Only a fraction of all interaction data is present in interaction
databases

You always have recourse to text-mining and predicted
interactions.

Not all interaction data is equal ... 
Look at the methods and the original papers

Was the paper a high-throughput paper?  
See lpr score in irefweb/irefindex interfaces later.



Where would you get network data?

•Interaction databases
•Text mining
•Predicted interactions
•Consolidated interaction databases



Text mining resources

Most are based on co-ocurrence of gene name mentions.

Two examples are

iHOP http://www.ihop-net.org/UniPub/iHOP/
PubGene http://www.pubgene.org/

Complete list maintained at

http://zope.bioinfo.cnio.es/bionlp_tools

http://www.ihop-net.org/UniPub/iHOP/�
http://www.pubgene.org/�
http://zope.bioinfo.cnio.es/bionlp_tools�


Text mining resources: iHOP





Text mining resources: PubGene



Predicted interaction resources

STRING http://string.embl.de/
OPHID/I2D http://ophid.utoronto.ca/ophidv2.201/
FunCoup http://FunCoup.sbc.su.se

http://string.embl.de/�
http://ophid.utoronto.ca/ophidv2.201/�
http://funcoup.sbc.su.se/�


Consolidated databases

APID2NET http://bioinfow.dep.usal.es/apid/apid2net.html
Pathway Commons http://www.pathwaycommons.org/pc/
MiMI http://mimi.ncibi.org/MimiWeb/main-page.jsp
iRefIndex http://irefindex.uio.no/wiki/iRefIndex

http://bioinfow.dep.usal.es/apid/apid2net.html�
http://www.pathwaycommons.org/pc/�
http://mimi.ncibi.org/MimiWeb/main-page.jsp�
http://mimi.ncibi.org/MimiWeb/main-page.jsp�
http://mimi.ncibi.org/MimiWeb/main-page.jsp�
http://irefindex.uio.no/wiki/iRefIndex�


BIND BioGRID DIP ... OPHID

iRefIndex: Integration and feedback

iRefIndex



What is a network?

What are networks used for?

Where do networks come from?

Where would you get network data?

Some simple tools.

Where to begin and further reading.



http://irefindex.uio.no/

iRefWeb

iRefScape



http://wodaklab.org/iRefWeb/



http://wodaklab.org/iRefWeb/



http://wodaklab.org/iRefWeb/



http://cytoscape.org
http://irefindex.uio.no/wiki/iRefScape

Cytoscape and iRefScape plugin

http://irefindex.uio.no/wiki/iRefScape�
http://irefindex.uio.no/wiki/iRefScape�




source database
method type rigid iRefWeb

Edge Attribute Browser



source database







score_lpr



baitbait-prey method



taxid

Node Attribute Browser

node id UniProtRefSeq symbol







isLoop

Edge Attribute Browser



pseudonode



Representation of interaction data
representations of n-ary data
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Disease browsing











Between nodes







Where to begin and further reading.

Links and references in this talk.

Vidal M, Cusick ME, Barabási AL. Interactome networks and 
human disease. Cell. 2011 Mar 18;144(6):986-98. 
Review. PubMed PMID: 21414488.

ian.donaldson@biotek.uio.no

http://donaldson.uio.no/wiki/Bioinformatics_course
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FINITO



ichthyosis
10999
2312
26154
2706
3848
3849
3858
3858
4014
412
51360
51371
6768
7051
9076
9342

breast cancer
999
9821
8493
8438
841
83990
79728
7517
7251
7157
675
5888
580
5290
5245
472
3845
367
3161
207
1728
11200
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