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A simple interaction record 
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A simple interaction record 

1. Short label 
2. Type of molecule 
3. Database identifier 
4. Origin 

5. Short label 
6. Type of molecule 
7. Database identifier 
8. Origin 

9. Publication reference 
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Experimental methods – Yeast Two Hybrid 

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

a b 



Experimental methods  
Two Hybrid family 
 
Advantages 
 
• an ”in vivo” binding assay 
• easy to automate 
• detects binary interactions 
 



Experimental methods  
Two Hybrid Family 
 
Limitations 
 
• false positives due to  

• sticky or activating bait or prey 
• overexpression 
• mis-localization (contextual specificity) 
• intermediary proteins 

 
• false negatives due to  

• disruption of interaction by fusion construct 
• absence of intermediary proteins 
• absence of native taxon context 
 



Experimental methods  
Affinity purification 
 
• interacting proteins are purified by means  

of an affinity tag on a ”bait” protein 
 

• proteins are detected via MS 
 

• readout of this experiment type is a list 
of proteins that somehow interact with  
the bait protein  
 

• note this is fundamentally different than 
readout of the Y2H family of experiments 
(more later) 
 

Suter 2008, Biotechniques 



Experimental methods 
Affinity purification family 
 
Limitations 
• false positives due to  

• sticky bait or prey 
• mis-identification during MS 
• non-native binding environment 

 
• false negatives due to  

• mis-identification during MS 
• non-native binding environment 
 



Experimental methods  
Affinity purification family 
 
Advantages 
detection of protein complexes but no topology or stoichiometric 

data 
 

 

This observation has multiple interpretations: 
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Representation of interaction data 
binary data versus associative data 

Suter 2008, Biotechniques 
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Representation of interaction data 
misrepresentations of associative data 
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spoke model matrix model 

binary data 

associative data 



A simple interaction record 

For each interactor 
1. Short label 
2. Type of molecule 
3. Database identifier 
4. Origin 

For the interaction 
5. Publication reference (method) 

A B C n ... 



More about methods and interaction types 
that they support 

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



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�


Identifiers: EntrezGene 

http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene 



GeneID: 7132 

Official Symbol: TNFRSF1A 
aka Gene Name 

Synonyms: TNF-R-I 



RefSeq Protein Accession: 
NP_001056 



RefSeq Protein Accession: NP_001056 

RefSeq Version: NP_001056.1 

GenInfo Identifier: 4507575 



Identifiers: NCBI 

Gene 

Protein product 1 

Protein product 2 

sequence record 

old sequence record 



Identifiers: NCBI 

Gene 

Protein product 1 

Protein product 2 

sequence record 

old sequence record 

GeneID: 7132 

RefSeq Protein Accession: NP_001056 

RefSeq Version: NP_001056.1 
GenInfo Identifier (GI): 4507575 

RefSeq Version: NP_0012345.1 
GenInfo Identifier (GI): 1234567 

RefSeq Version: NP_0012345.2 
GenInfo Identifier (GI): 1357900 

RefSeq Protein Accession: NP_001058 



Identifiers: UniProtKB 
http://www.uniprot.org/ 



Gene Name: RAD51 

Synonyms: RAD51A 

Taxon id: 9606 (human) 

UniProtKB Accession: Q06609 

UniProtKB Entry: RAD51_HUMAN 



Binary interactions from IntAct 

Isoform identifiers 



Secondary (retired) identifiers 



Identifiers: UniProt 

Protein 

Isoforms 

sequence record 

Q06609/ RAD51_HUMAN 

Retired 

Q06609-1 Q06609-2 

B2R8T6 Q6FHX9 

Q9BV60 



Common Identifiers 
Species-specific 
HUGO HGNC BRCA2 
MGI MGI:109337 
RGD 2219  
ZFIN ZDB-GENE-060510-3  
FlyBase CG9097  
WormBase WBGene00002299 or ZK1067.1  
SGD S000002187 or YDL029W 
Annotations 
InterPro IPR015252 
OMIM 600185 
Pfam  PF09104 
Gene Ontology GO:0000724 
SNPs rs28897757 
Experimental Platform 
Affymetrix 208368_3p_s_at 
Agilent A_23_P99452 
CodeLink GE60169 
Illumina GI_4502450-S 

Gene 
Ensembl ENSG00000139618 
Entrez Gene 675 
Unigene Hs.34012 
 
RNA transcript 
GenBank BC026160.1 
RefSeq NM_000059 
Ensembl ENST00000380152 
 
Protein 
Ensembl ENSP00000369497 
RefSeq NP_000050.2 
UniProt BRCA2_HUMAN or 
A1YBP1_HUMAN 
IPI IPI00412408.1 
EMBL AF309413  
PDB 1MIU 

Red = Recommended 

For your information 



UniProt ID Mapping Service 



UniProt ID Mapping Service 



Ensembl BioMart 
http://www.biomart.org/biomart 



ID Mapping Challenges 
• Avoid errors: map IDs correctly 
• Gene name ambiguity – not a good ID 

– e.g. FLJ92943, LFS1, TRP53, p53 
– Better to use the standard gene symbol: TP53 

• Excel error-introduction 
– OCT4 is changed to October-4 

• Problems reaching 100% coverage 
– E.g. due to version issues 
– Use multiple sources to increase coverage 

 
Zeeberg BR et al. Mistaken identifiers: gene 
name errors can be introduced inadvertently 
when using Excel in bioinformatics BMC 
Bioinformatics. 2004 Jun 23;5:80 



ID Mapping Challenges 
• Spot-test any ID mapping service you use. 
• Check samples from first, last and middle of 

your list of identifiers to be converted. 
• Ask for help if you are uncertain.  



Identifiers: Why can’t I find my protein 
 
Are you using a sequence record identifier? 
 
Is the identifier retired? 
 
Are you using the identifier for the correct organism? 
 
Have you tried searching for identifiers for all products  
of the gene? 
 
Try different identifier systems (Entrez Gene, UniProt) 
 
Remember that only 10% to 50% of all proteins have  
interaction information.  
 
You always have recourse to text-mining and predicted 
interactions. 
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Text mining resources 
 
Most are based on co-ocurrence of gene name mentions. 
 
Start at http://zope.bioinfo.cnio.es/bionlp_tools 
 
iHOP  http://www.ihop-net.org/UniPub/iHOP/   
EBIMed http://www.ebi.ac.uk/Rebholz-srv/ebimed/index.jsp 
FACTA http://text0.mib.man.ac.uk/software/facta/  
PubGene http://www.pubgene.org/  
InfoPubMed https://www-tsujii.is.s.u-tokyo.ac.jp/info-pubmed/  
Chillibot http://www.chilibot.net/  
MedEvi http://www.ebi.ac.uk/tc-test/textmining/medevi/  
FABLE http://fable.chop.edu/overview.jsp  
BCMS  http://bcms.bioinfo.cnio.es/  
BioText http://biosearch.berkeley.edu/  
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Text mining resources: iHOP 
 





Text mining resources: PubGene 
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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/�
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Finding interaction information 
 
The take home message: 
 
There is no single place to collect interaction information. 
 
Users are placed in  a ”go-fish” position and are responsible 
for distinguishing and sorting through multilple  
data sources. 
 
There are a few reources that are focusing on providing an 
integrated data resource... 
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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  
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Visualization Tools 
 
Cytoscape   http://www.cytoscape.org/ 
VisAnt   http://visant.bu.edu/  
 
 
There are over 30 visualization tools listed in a recent review 
 
Suderman M, Hallett M: Tools for visually exploring biological networks.  
Bioinformatics 2007, 23(20):2651-2659. 
 
Cytoscape will be covered in a following talk. 
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Conclusions 
 
Interaction data is an important bioinformatics data source. 
 
Interaction detection techniques have evolved past the  
simple Y2H and coimmpunoprecipitation methods. 
 
Finding data is still a non-trivial task. 
 
There is no de facto source of data and users are faced with  
doing their own collection and curation. 
 
Data integration and accessibility is an ongoing area  
of research.   
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