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A simple interaction record
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1. Short label 5. Short label

2. Type of molecule 6. Type of molecule
3. Database identifier 7. Database identifier
4. Origin 8. Origin

9. Publication reference



Experimental methods — Yeast Two Hybrid

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



Experimental methods
Two Hybrid family

Advantages

e an ’in vivo” binding assay
e easy to automate
e detects binary interactions



Experimental methods
Two Hybrid Family

Limitations

» false positives due to
 sticky or activating bait or prey
e Qverexpression
* mis-localization (contextual specificity)
e Intermediary proteins

« false negatives due to
 disruption of interaction by fusion construct
e absence of intermediary proteins
e absence of native taxon context



Experimental methods
Affinity purification

 Interacting proteins are purified by me
of an affinity tag on a "bait” protein

* proteins are detected via MS

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

e 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
e non-native binding environment

« false negatives due to
e mis-identification during MS
e non-native binding environment



Experimental methods
Affinity purification family

Advantages
detection of protein complexes but no topology or stoichiometric

data )
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This observation has multiple interpretations:
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1. Short label 5. Short label

2. Type of molecule 6. Type of molecule
3. Database identifier 7. Database identifier
4. Origin 8. Origin

9. Publication reference



Representation of interaction data
binary data versus associative data

Suter 2008, Biotechniques



Representation of interaction data
binary data versus associative data

a b
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Suter 2008, Biotechniques



Representation of interaction data

misrepresentations of associative data

associative data

spoke model

binary data

matrix model




A simple interaction record
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For each interactor
1. Short label

2. Type of molecule
3. Database identifier
4. Origin

For the interaction
5. Publication reference (method)



More about methods and interaction types
that they support
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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.pathqguide.orqg/ for URLS
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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/
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Interaction databases: IntAct

£ IntAct - Mozilla Firefox

File Edit View History Bookmarks Digo Tools Help

@ - 4t [ €3 | http:/jvw.ebi.ac.uk/intact/site/index. jsf By -| |[C+ P2 gl
[2] Most Visited = Entrez PubMed [ Post to CiteULike D@ Library of Medicine and ... B2 The Biotechnology Cen... 8 BBC - bbc.co.uk home... <2 Home page - The Rese... »

[[% i Digo- <4 Bookmark - [B Highlight - CQ Comment - [@ Send - &J Message (0} ‘F Options
q) stumble! | &y Tlkei! @ <@ Sendto- {0  Channels: @ 2 T & 8- & Al- w4 Favorites & Friends Tools~

e E RS 1] Al Databases vl Enter Textrers ______[CIRIC

Databases | Tools | EBI Groups | Training | Indust | About Us | Help Stelncex B &
EBIl * Databases > Proteomic Databases * IntAct > Home
n"ﬂ(‘/ﬁcl.' IntAct Basi v
NLAC asic
IntAct Home Statistics

Search IntAct >
The IntAct Database

I Search IntAct Gene name: BRCAZ contains:

m et To perform a search in the IntAct database use the search boxin 1 . ® 173,621 binary
Examples: UnIPrOtKB AC 906609 interactions.

Genename 202 UniProtKB Id: dmc1 PN
UniProtkB 1d: dmict
Pubmed 6 10331511 Pubmed Id: 10831611 il

Introduction

IntAct provides a freely available, open source database systern and analysis tools for protein interaction data. All interactions are derived from
literature curation or direct user submissions and are freely available.

Intact Home
Advanced Search

Tools
Data Submission

Downloads

= Documentation
“FAQ
User manual

“Annotation manual
*Publications
- Statistics

st httpi/lwww.ebl.ac.uk/intact

Contact IntAct

Printer Friendly View
— LICETISE

News EESH v All software, available on this site, is under the Apache License, version 2, and all data under the Creative Commons Attribution License. This means that you are free to
copy, distribute, display and make commercial use of all records from the Int4ct database provided appropriate creditis given.
Jul 16, 2008
Upcoming IntAct
| Trainina Conrsae__Acknowledaements v
Done R R R R =)



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�

ldentifiers: EntrezGene

£ Gene Home - Moxzilla Firefox

File Edit View History Bookmarks Digo Tools Help

@ - C foY lﬁ: = | hittp:/fvrvavs.ncbi.nim.nih.gov/sites/entrez?db=gene 77 - | |[C- £ gl
[5] Most Visited = Entrez PubMed | ] Post to CiteULike I8 Library of Medicine and ... 52 The Biotechnology Cen... 8 BBC - bbc.co.uk home... % Home page - The Rese... »
[* i-i Digor €8 Bookmark - [B Highlight - Q Comment - [& Send - &J Message (0) T Options

Q) Stumble! | & Ilkei! @ @ Sendtor [0  Channes: B @ £ T (& 58 - ¢ Al- W Favorites & Friends Tools-

> My NCBI 4
Entrez Gene == (i o eoter
All Databases PubMed Nucleotide Protein Genome Structure OMIM PM( Journals Books
Search|Gene v|for| |[ Go l [CIear]

Entrez Gene

Home

About

FAQ

Help

Gene Handbook
Statistics
Downloads (FTP)

Mailing Lists
Gene

RefSeq

Feedback

Help Desk
Corrections
About GeneRIFs

Related Sites

BLAST

Entrez Genome
Genome Projects
Genomic Biology
GEO
HomoloGene
Map Viewer
OMIM

Done

| Limits | Previewindex | History | Clipboard | Details |

Entrez Gene is a searchable database of genes, from RefSeg genomes, and defined by sequence and/or located in the NCBI Map Viewer

m Limit by Chromosomal Region; Sort Options. News archives...

Sample Searches

Find genes by...

Search text

free text

partizl name =2nd multiple species

chremesome and symbol

associated sequence accession number
gene name (symbol)

publication {PubMed ID)

Gene Ontelegy (GO terms or identifiers

human muscular dvstrophy

transportertitle] AND ("Drosophila melancgaster’lorgn] OR "Mus musculus”
[orgnll

{1I[chr] OR 2[chr]) AND adh*[sym]

Mii1313[accn

BRCAi[sym

11331580[PMID

"cell adhesion"[GO

10030[G0
Genes ik R T RS e o L L» TP AT
chrom
Enzym
. . . chi..
. —
— http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene -
About Er|
4 Entrel
& Fre
4 Entrez Gene: gene-centered informiation =t NCEI. 4 Howto add information about function (GeneRIF)
Nucleic Acids Res. 2003 Jan 1:33:0354-8. 4 Correct or update a Gene record
4 General help on the Entrez search =nd retrieval system 4 Correct or update a reference sequence
4 NCBI Handbook Chapter on Entrez Gene (download EOF) 4 Report a publication or GeneRIF error -
n & e
! R RV ROV RV ROV R N TR I B Y R R




) Entrez Gene: TNFRSF1A tumor necrosis factor receptor superfamily, member 1A [ Homo sapiens ] - Mozilla Firefox

Fle Edit \iew History Bookmarks Digo Tools Help

@ - fut I: = | http:/fwnvavi.ncbi.nim.nin.gov/sites/entrez?db=genefemd=Retrieve&dopt=ful_report&list_uids=7132 T - L gl
[&] Most Visited = Entrez PubMed | ] Post to CiteULike 2 Library of Medicine and ... 2 The Biotechnology Cen... B8 BBC - bbc.co.uk home... <X» Home page - The Rese... »

[[% i Digo- €4 Bookmark - [B Highlight - € Comment - [& Send - &J Message (0) T Options
gl Stumble! | &y Ilkeit! @ “# Sendto- (0  Channels: 2 3 2 T (& 58 - ¢ Al-| w4 Favorites & Friends Tools-

<. " Myncei g
=B\ Entrez Gene = = S

All Databases Mucleotide Protein Genome Structure - Journals Books

Search| Gene v |for | 7132 |[ Go l [Clear]

| Limits | Preview/index | History | Clipboard | Details |

Display |FL|II Report hd | Show |28 hd ||Sc:rt by Relevance v ||Sendtcu v |

[an:1 | curre P GeneView: 1 [&g]

GenelD: 7132
: Luperfamily, member 1A [ Homo sapiens ] f) Entrez Gene Home
GenelD: 7132 7y updated 12-Oct-2008 W Taple Of Contents
L= b2 Summary

official Symb OﬁlClaI Sym bOI TN FRSFlA Genamic regions, transcripts...

Genomic context

aka Gene Name I Cpentet  interact
. . . HIV-1 protein interactions
Official Full Name tumor necrosis Interactions

provided by HGNC General gene information

General protein information
Feference Sequences

See related Ensembl:ENSG00000067182; HPRD:0138561; MIM:191190 Felated Sequences
Additional Links

Primary source HGNC:11916

Gene type protein coding

YLi Explai
RefSeq stat Do oL Links xplain
. Order cDMNA clone
Organis . Conserved Domains
Linea Synonyms TNF-R-I brata; Euteleostomi; Mammalia; Eutheria; g;gog;gfiles
ini; Hominidae; Homo HomoloGene
Iso known as JPF; p5S5; p60; TBP1; TNF-R; TNFAR; TNFR1; p55-R; CD120a; TNFRSS; TNFRGO; THNF-R-I; PNHDI Vlsg'er
TNF-R55; MGC19588 pop HeE
Summary The protein encoded by this gene is a member of the TNF-receptor superfamily. This protein is oMIM
one of the major receptors for the tumor necrosis factor-alpha. This receptor can activate PubChem Compaund

- . X . - . . - PubChem Substance
MNF-kappaB, mediate apoptosis, and function as a regulator of inflammation. Antiapoptotic Full text in PMC

protein BCL2-associated athanogene 4 (BAG4/S0ODD) and adaptor proteins TRADD and TRAFZ2 Brohe
Done B WHYLY LY Syuly P @




) Entrez Gene: TNFRSF1A tumor necrosis factor receptor superfamily, member 1A [ Homo sapiens ]

- Mozilla Firefox

Done

Fle Edit \iew History Bookmarks Digo Tools Help
6 - C 4t | 2 | http:/pvvve.ncbinim.nin.gov/sites/entrez?db=gene&cmd=Retrievefdopt=Fful_report&lst_uids=7132 w | G- 2|
st Visite ntrez PubMe ost to CiteULike U Library of Medicine an o The Biotechno en... - bbc.co.uk home... ‘4 Home g - The Rese... »
[&] Most Visited = Entrez PubMed [ ] Post to CiteULik Library of Medi d.. The Biotechnology C EE BBC - b kb 2 H page - The R
(% i Digo- €4 Bookmark - [B Highlight - CQ Comment - @& Send - &J Message (0) T Options
gl Stumble! | & Iikeit! @ “# Sendto- (0 Channek: = @ F Ta (3 S8 - @ Al-| w Favorites & Fr|end5 TOO|5'
L e e~ A b e e e b b s l‘erDe
have been shown to interact with this receptor and thus play regulatory roles in the S|gnal Pratein 4
transduction mediated by the receptor. Germline mutations of the extracellular domains of this PubMed
receptor were found to be associated with the autosomal dominant periodic fever syndrome. PubMed {OMIM)
The impaired receptor clearance is thought to be a mechanism of the disease. [provided by EHBHGd (GeneRIF)
RefSeq]
9 SNP: Genotype
SHNP: GeneView
Taxonomy
Genomic regions, transcripts, and products t 2 UnisTs
AceView L
{minus strand) Go to reference sequence details Try cur new Segusnce Viewsr CCDs
HC_000012,10 1 H .
sz AN ooz RefSeq Protein Accession:
o
NH_001065,2 = THHH p-Hma Ne_001056.1  precursor) CEOE
B - coding region B - untransloated region - N P_OO 1056
T
ModelMaker
PharmGKB
Gernomicicontet £ 2 IQE;EEQ:StW of TNFRSF1A sequence
. . . UniGene
chromosome: 12; Location: 12p13.2 Ses TNFRSFLA In Mapyiswer
P Entrez Gene Info
[ 6249354 b [e370993 b
ATPSI2PS PLEKHES SENNLA LTER P Feedback
THFREF1 A -sf—
P Subscriptions
Bibliography t 2
Related Articles in PubMed
PubMed links
GeneRIFs: Gene References Into Function What's a GeneRIF?
@ 1. oxidative stress promotes THFR receptor (TNFR1- and THFRZ) self-interaction and ligand-independent and enhanced A
ligand-dependent TNF signzling = 7
s AR IO R I EY R R e




%2 NCBI Sequence Viewer v2.0 - Mozilla Firefox

Fle Edit \iew History Bookmarks Digo Tools Help
6 8 C & | = | http:ffviw.ncbinim.nih.gov/entrez/viewer fcgizval=NP_001056.1&dopt=gp <7 -1 |G- L El
[&] Most Visited = Entrez PubMed | ] Post to CiteULike 2 Library of Medicine and ... 2 The Biotechnology Cen... B8 BBC - bbc.co.uk home... <X» Home page - The Rese... »
[[% i Digo- €4 Bookmark - [B Highlight - € Comment - [& Send - &J Message (0) T Options
gl Stumble! | &y Ilkeit! @ “# Sendto- (0  Channels: 2 3 2 T (& 58 - ¢ Al-| w4 Favorites & Friends Tools-
;j NCBI ooooo..eaaﬂg-i;?"}:;%oo. Sooooe }‘E-: ; 2
. _ A S Protein

PubMed
Search | Protein

Muclectide

Structure

Taxonomy

w | for

Display | GenPept % | Show 5 ¥ |Sendto @+

OMIM

Range: from begin to |end Features: |_|SNP [ lcop [¥ImprD
Conserved Domains,
[11: NP 001056 Reports tumor necrosis fa.. [gi450757 Links
Commeni Features Sequence RefSeq Protein Accession: NP_001056
455 aa
actor receptor 1 pregurenr [Homn nioncl
Genlinfo Identifier: 4507575
KEYWORDS
SCOURCE
CRGRNISH
Eukaryota; Metazd = s s s =
Mammalia; Eutheri
Catarrhini; Homini
1 (residues 1 to - .
enenn men| RefSeq Version: NP_001056.1
Williams,5.HM.
TITLE Genetic regulatior
receptor concentratIg TIECLEd Dy LdCE alld DIeCerm DILCII
JOURMAL . Genet. 124 (3), 243-253 (2008)
FUBMED
REMARE GeneRIF: Cbhservational study of gene-disease association and
gene—environment interaction. (HuGE MNavigator)
2 (residues 1 to 455)
Hosgood,H.D. III, Menashe,I., Shen, M., Yeager, M., Yuenger,J.,
Rajaraman,P., He,X., Chatterjee, N., Caporaso,N.E., Zhm,Y., W
Done o A O R R R




ldentifiers: NCBI

ﬂene

Protein product 1

<

|- Sequence recq

prd

-

\_

\

~

Protein product 2

<

. old sf

N

equence record

\_

J

/




ldentifiers: NCBI

GenelD: 7132

/ RefSeq Protein Accession: NP_001056
Gene / \

RefSeq Version: NP_001056.1

| "\ | Geninfo Identifier (GI): 4507575
Protein uct 1 |

<, sequence record RefSeq Protein Accession: NP_001058

e D

\_ Protein product 2
J— old sequence record
/ d i
RefSeq Version: NP_0012345.2 RefSeq Version: NP_0012345.1

Genlnfo Identifier (Gl): 1357900 Genlinfo Identifier (Gl): 1234567




ldentifiers: UniProtKB

£ UniProt - Mozilla Firefox

File Edit View History Bookmarks

@ - C |J_||:

Q) stumble! | &y Ilkeit! &

Search in

Digo Tools

Help

hitp://wwaw.uniprot.org/

[[%¥ i Digo- <4 Bookmark - [Bf Highlight - (Q Comment - @ Send - &2 Message (0) 'F Options
#sendto- () | Channels: @ 2 T 58 - @ Al- | ¢ Favorites & Friends Tools~

Query

Protein Knowledgebase (UniProtkB)

v

http://www.uniprot.org/

7 - | |[Cl-| uniprot yol

[&] Most Visited = Entrez PubMed | ] Post to CiteULike 52 Library of Medicine and ... B2 The Biotechnology Cen... B8 BBC - bbc.co.uk home... <X’ Home page - The Rese...

Downloads - Contact - Documentation/Help

H Search ” Clear ] Fields »

=l

3

Search Blast Align Retrieve ID Mapping
WELCOME NEWS [
The mission of UniProt is to provide the scientific community with a Release 14.3 - Oct 14, 2008
comprehensive, high-quality and freely accessible resource of protein T e
) ) . Institute of Bioinformatics
sequence and functional information.
» Statistics for UniProtkB:
Swiss-Prot - TFEMBL
What we provide » Forthcoming changes
» Mews archives
UniProtkB Protein knowledgebase, consists of two sections:
) _ SITE TOUR
7 Swiss-Prot, which is manually annotated and
reviewed. —
T TrEMBL, which is automatically annotated and is
not reviewed.
UniRef Sequence clusters, used to speed up similarity searches.
UniParc Sequence archive, used to keep track of sequences and
their identifiers.
. . o Learn how to make hest use of the
Supporting data | Literature citations, taxonomy, keywords and more. tools and data on this site.
b
Done B Wy Iy Hyulwr A @




7 DNA repair protein RAD51 homolog 1 - Homo sapiens (Human) - Mozilla Firefox

UniProt &, UniProtKB

Search in

File Edit View

O -c

[B8] Most Visited = Entrez PubMed ] Post to CiteULike 52 Library of Medicine and ... @ The Biotechnology Cen... 5=

History Bookmarks

gl Stumble! | &y Tlke it! &
' DNA repair protein RAD51... &3

hittp: /v uniprot.org/uniprot/QOE609

[%* i Digo- €4 Bookmark - [ Highlight - CQ Comment - @& Send - &J Message (0) T Options

@sendto- (0  Channelss @ 2 T & 58 - @ Al- w4 Favorites & Friends Tools-
= Entrez Gene: RAD51 RADS1 h...

Pratein Knowledgebase (UniProtkB)

| = L 10~ 1

77 | |[[Cl= uniprot P

BBC - bbc.co.uk home... <l Home page - The Rese...

Downloads - Contact - Documentation/Help

Organism

: Reviewed, UniProtKB/Swiss-Pro{ Q06609 AD51_HUMANi>

Last modified September 23, 2008. Version 100. £ His

5 o Clusters with 100%. 90%. 50% identity | '

..y  UnNiProtkKB Entry: RAD51_HUMAN

Contribute
7 Send feedhack

UniProtKB Accession: Q06609

Protein names

Recommended name:
DNA repair protein
Short name=hRADA1

3ene names

Gene Name: RAD51

Synonyms: RAD51A

Taxonomic identifier

Taxonomic lineage

Taxon id: 9606 (human)

Primates » Haplorrhini > Catarrhin > Hominidae » Homao

Mames and arigin - Protein attributes - General annotation (Comments) - Ontalegies - Binary interactions - Alternative products - Sequence annotation (Features) - Sequences -
References - Cross-references - Entry information - Relevant decuments

ni » Mammalia » Eutheria » Euarchongoglires »

Done




£ DNa repair protein RAD51 homolog 1 - Homo sapiens (Human) - Mozilla Firefox

File Edit \iew History Bookmarks Digo Tools Help
@v C (et [ .3 | http://wvw.uniprot.org/uniprot/Q6609 By -| Q= ENt!
[2] Most Visited = Entrez PubMed | ] Post to CiteULike 22 Library of Medicine and ... 22 The Biotechnology Cen... B8 BBC - bbc.co.uk home... <» Home page - The Rese... W Wikipedia »
[[% §-i Digo~ €4 Bookmark - [BF Highlight - Q) Comment - [@ Send - &J Message (0) T Options
ko' ® @ sendto-r (0 | Channels: @ 2 Tm () 58 - ¢ Al- 4 Favorites & Friends Tools-
Y
Binary interactions from IntAct

With Entry r

itself 1 EBI-297202 EBI-297202

BRCAZ P51587 7 EBI-297202 EBI-79792

RAD31AP1 Q96B01-2 2 EBI-297202 EBI-1178743

RAD31AP1  QY96B01-3 3 EBI-297202 EBI-1178748

rhp51 P36601 2 EBI-297202 EBI-926960  From a different organism. B

TP53 P04637 1 EBI-297202 EBI-366083

This entry describes 2 isoforms produced by alternative splicing. [Align] [Select]

Isoform 1{(identifier Q06609-1)

This isoform has been cho c e try refers to it. This is also the sequence that appears in the d@vnloadable

versions of the entry. ISOfOFm IdentIerI‘S

Isoform@ (identifier: @Q06609-2)

The sequence of this isoform differs from the canonical sequence as follows:

T7-173: Missing.
Notes: No experimental confirmation available. v
w

¥ Find: | dmcl |l Next 4 Previous & Highlightal [ ] Match case (1% Reached end of page, continued from top
Done B WPYyn HY Yooy @




) DNA repair protein RAD51 homolog 1 - Homo sapiens (Human) - Mozilla Firefox

File Edit View History Bookmarks Digo Tools Help
' C X v (3 http:/fwww.uniprot.org/uniprot/Q06609 By -| [C¥ coogle Jal gl
Most Visted = Enftrez PubMed | ] Post to CiteULike Z2 Library of Medicine and ... 52 The Bictechnology Cen... B8 BBC - bbc.co.uk home... X Home page - The Rese... W Wikipedia »
i-i Digo <4 Bookmark - [B Highlight - ) Comment - [& Send - &J Message (0) ‘T Options
g Stumble! | &y Ilkeit! @ ¥ Sendto- (O  Channels: B 2 T (5 58 - ¢ Al- w4 Favorites & Friends Tools-
o
Other Resources 0
SOURCE Search.
ProtoMet Search.
Entry information Hide | Top
Entry name RADS1 _HUMAMN
Accession Primary (citable) accession number: Q06609
Secondary accession number(s): Q6FHX9, Q9BVE0
Entry history Integrated into June 1, 1994
UniProtkB/Swiss-Prot: . o e
Last sequence update: we1 14 Secondary (retired) identifiers
Last modified: Septemb
This is version 100 of the entry and version 1 of the sequence. [Complete histary]
Entry status Reviewed (UniProtkKB/Swiss-Praot)
Annotation project HPI (Human Proteome Initiative)
Relevant documents Hide | Top
Human chromosome 15
Human chromosome 15 entries, gene names and cross-references to MM
Human entries with polymorphisms or disease mutations
List af human entries with polymorphisms or disease mutations ]
Human polymarphisms and disease mutations —
Index of human polymaorphisms and disease mutations
W
X Fnd: | dmcl |lv Next 4+ Previous & Highlight all [ ] Match case % Reached end of page, continued from top

Done U T R R R~ [ -]




ldentifiers: UniProt

Q06609/ RAD51 _HUMAN

4

/ Protein /

<

N

| sequence record

Q06609-1 Q06609-2

4

o

a )
Isofopms
g V'd
> B2R8T6 = Q6FHX9
Retired
A// //
- _ | 1 Q9BVED

o




For your information

Common ldentifiers

Gene

Ensembl ENSG00000139618
Entrez Gene 675

Unigene Hs.34012

RNA transcript

GenBank BC026160.1
RefSeqg NM 000059
Ensembl ENST00000380152

Protein

Ensembl ENSP00000369497
RefSeq NP_000050.2
UniProt BRCA2_HUMAN or
AlYBP1 HUMAN

IPI 1P100412408.1

EMBL AF309413

PDB 1MIU

Species-specific
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MGI MGI1:109337

RGD 2219

ZFIN ZDB-GENE-060510-3
FlyBase CG9097

WormBase WBGene00002299 or ZK1067.1
SGD S000002187 or YDLO29W
Annotations

InterPro IPR015252

OMIM 600185

Pfam PF09104

Gene Ontology GO:0000724
SNPs rs28897757
Experimental Platform
Affymetrix 208368 3p s at
Agilent A_23 P99452

CodelLink GE60169

lllumina GI_4502450-S
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WELCOME

The mission of UniProt is to provide the scientific community with a
comprehensive, high-quality and freely accessible resource of protein

sequence and functional information.

What we provide

Protein knowledgebase, consists of two sections:

T Swiss-Prot, which is manually annotated and

" TrEMBL, which is automatically annotated and is

UniProtKB
reviewed.
not reviewed.
UniRef
searches.
UniParc
and their idenfifiers.
Supporting data

Sequence clusters, used to speed up similarity

Sequence archive, used to keep track of sequences

Literature citations, taxonomy, keywards and mare.

UniProt release 15.7 — Sep 1, 2009
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Database identifier mapping tips

To map identifiers to or from UniProtkB
Swap « enter identifiers, e.g.: 1TTA 1FNS

» select a source database, e.g.: FOB
« or select a target database, e.g.: UniProtkB
More...
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Ensembl BioMart

http://www.biomart.org/biomart
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Please restrict your query using criteria below

Dataset
Features 2 Genome Features
|dentifiers MGI D - )
[None selected]
Attributes
Feature Symbol
Feature Name R
GOID Browse_
GO Term
Feature Name
Dataset Feature Type Gene -
DMNA Segment =
[None Selected] Cytogenetic Marker
QTL il

= Done




ID Mapping Challenges

Avoid errors: map IDs correctly

Gene name ambiguity — not a good 1D
—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

e 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.



ldentifiers: Why can’t | 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.



Overview

. A simple interction record
Experimental methods
Representation of interactions
Interaction databases
Identifiers

. Text mining sources

Predicted interaction sources
. Consolidated databases

. Visualization tools
10.Applications
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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 nhttps://www-tsuiii.is.s.u-tokvo.ac.ip/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
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The results provide insight info why mutation in just one of the eight BRC repeats would affect the way that BRCAZ2 & protein = L
interacts with the RADS51 ¢ filament. [20035]

The RAD51 & recombinase interacts directly with the breast cancer-associated tumour suppressor ﬁCAZ' wr, an interaction that =+ I
is required for normal recombination proficiency, radiation resistance and genome stability. [2003]

It is known that ERCAZ2 & interacts directly with RAD51 & through a series of degenerative motifs known as the BRC =+ I
repeats. [2004]
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Text mining resources: PubGene
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Predicted interaction resources

STRING http://string.embl.de/
OPHID/I12D nttp://ophid.utoronto.ca/ophidv?.201/

FunCoup  http://FunCoup.shc.su.se
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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://bicinfow.dep.usal.es/apid/apid2net.html
Pathway Commons http://www.pathwaycommons.org/pc/

MiMI http://mimi.ncibi.org/MimiWeb/main-page.jsp
IReflIndex http:/firefindex.uio.no
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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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. Visualization tools
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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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