PSICQUIC

. A common guery interface for
. interaction databases

EMBL-EBI ::



Client

PSICQUIC servers

Interaction databases

Annotation

Publications

Observation

Sample

PSICQUIC

PSICQUIC

PSICQUIC




ove I The Molecular Interaction
e Standard (PSI-MI)

Initiative

«Community format for the representation of interaction data
XML schema
*Version 1.0: February 2004

* The HUPO PSI Molecular Interaction Format - A community standard for the
representation of protein interaction data. Hermjakob, H., et al: Nature
Biotechnology 2004, 22, 176-183.

*Version 2.5: October 2007
* Quantitative parameters
 Additional interactor types: DNA, RNA, small molecules
* Also includes simplified tabular representation

*Kerrien S., et al: Broadening the Horizon - Level 2.5 of the HUPO-PSI
Format for Molecular Interactions. BMC Biol. 2007 Oct 9;5(1):44

*Now widely implemented by DIP, MINT, MIPS, IntAct, HPRD, ...

http://www.psidev.info/Ml



ol MITAB HU:=O

Standanrds
Initiative

*The PSI MI XML format is full-featured, but complex

*On frequent user request, we developed a simplified tabular format, MITAB
2.5

« 15 well-defined columns to represent a molecular interaction in a
database independent manner

*Now widely implemented

¥ |FAMCDM p,mi:"'; D=1 p,mi:"'; FAMCDT; FACD; 0S51; SHFDGT, Split | 9605 Q606 10373512 twro heybaricd EBI-73
Q. | Fri[BA U PR:|P%|UN Fanconi anemia hand oot
Dasty2 Dasty2 group O protein; | malfonmation type 1

[+1 protein; [+]
3 PR BA LN PR:|PY UN 10373512 tww beyboricd EBI-73
L}
9 PR:|BA'UN FR:|P¥|UN 10573512 coimmunoprecipitation EBI-79
a
10 | PR |PY|'UM PR BA[ UM 10373512 coimmunoprecipitstion EBI-73
&,

http://www.psidev.info/Ml



PSICQUIC: HU::©O

Proteorﬁics

standards  The PS| Common Query InterfaCe

Initiative

« Common computational interface for querying molecular interaction databases
— Widely implemented by independent interaction data resources
— Simple interface, open source server implementation exists, can be “fed” from a
tab-delimited file => easy to provide data

— Not limited to protein-protein interactions, also e.g.
» gDrug-target interactions
implified pathway data

Name ctive finteractions Version SOAP URL

BioGrid YES 4 241,285 1.1.1-SMNaAPSHOT http://tyverslab.bio.ed. ac.uk: 8080/ psicquic-ws/webservices,/psic

ChEMBL YES J 492,354 1.1.0 http:/fwww. ebi, ac.uly/Tools/webservices,/psicquic/chembl/webs:
Intéct 207,332 1.1.5 http:/fwww, ebi, ac.ulk/Tools/webservices/psicquic/intact/webser
IReflndex 404,453 1.1.5 http://biotin.uio.no: 8080/ psicquic-ws/webservices/psicquic
MatrixDB 520 1.1.6-SHAPSHOT http://matrixdb.ibcp. fr: 8080/webservices/psicquic

MINT 116,442 1.1.1 http://mint. bio.uniromaz. it/mint/psicguic/webservices/psicquic
MPIDE 23,580 1.0-SMNAPSHOT  http:/Swww ., jovi.org/mpidb/serviet/webservices/psicguic
Feactome  YES 74,861 1.1.2-SMNAPSHOT http://bried.cshl.edu: 8080/psicquic-ws-reactome/webservices/
Reactome- YES 209,938 1.1.2-SHNAPSHOT http://bried.cshl.edu: 8090/psicquic-ws-reactome-fi/webservice:

Functional-
Interactions

STRING MO 0 1.0alpha http://string-db.org/psicquic/ws




PSICQUIC: Faie R

.

Proteomics Simple PSICQUIC viewer Proteomics
::;;1:3::9 Services__

J.-— PSICQUIC View

T

Search: I* [ Search ” Claar ]Fiel(ls "

MIGIL syntax reference

Total: 2,388,540 hinary interactions
Click onthe links below to display the results for each service (refresh)

@ APID - 416,124 @ |nnateDB - 9,909 @ MINT- 116,442 @ STRING
@ RioGrid - 337 957 @ |ntAct- 218,028 @ MPIDAE - 24,265

@& ChEMBL - 554,396 @ Reflndex - 404,453 @ Reactorme - 74,861

@& DIF- 20,769 @ MatrixDB - 845 @ Reactome-Fls - 209,982

http://www.ebi.ac.uk/Tools/webservices/psicquic/view
6



" PSICQUIC: o
Proteomics Simple PSICQUIC viewer Proteomics

Standards Services_
Initiative ' e

/.- PSICQUIC View

[ETTrTIo.

Search: |ahI*AND speciesa606 [ Search ][ Cloar ]Fieltls» QL syntax reference

Total: 2,712 binary interactions
Click on the links helow to display the results far each service (refresh)

& APID - 431 @ |nnateDB- 9 & MINT - 352 @ STRING
& BioGrid - 205 & IntAct - 335 @ MPIDE - 0
& ChEMBL - 7499 @ Reflndex- 352 @ Reactome - [
@OP-0 @ MatrizDB - 0 @ Reactome-Fls- 1749
19 | CHEBI: 43540, u-_’-"..arl:h:|| POOSTS; Dml:'l purvalanol b | ABL, ABL1 Human (3606% | Bartscheff et al. (2007 (17721511 aszocistion
EBI-1350990 ;;].SI EBI-375543 " Abelzon
murine
leukemia viral
oncagens
homaolog 1;
Prota-
oncagens
c-Ahl
p150; JTKY;
ahll _human
20 |PO0S1S; Dml:'l EBI-1 550565 ABL, ABL1 Human (9608 | -2 Lin et al. (2007 17486070 enzymatic reaction
EBI-375545 " Abelzon
murine
leukemia viral
oncagens
hamolog 1,
Proto-
oncagens
c-Ahl,
p150; JTKY;
abl _human
2 [2au)a:; p,mi:'"; Po0S1S; Dmi:“l DEAD box ABL; DD ABL1 Human (26067 | Human (8087 | Y et al. (2007 17474147 physical aszocistion
EBI-10463550 * |EBI-375543 * | pratein 41; Abelzon imezx:Ihd-11903
DEAD bax murine
protein leukemia viral
abstrakt ONCOGEnEs
hamolog; harmolog 1,




PSICQUIC: Eah

>

| ;llulmu..

Proteomics ] _ -:P'r-oteohics.
Standards Pointing to other resources 'Services,

EBl > Databazes * Pathways & Metworks * IntAct > Wiew

Search: |pRCAZ [ Search ” Clear ]Slmw Advanced Fields »

Home Search Interactions {89) Browse Lists Interaction Details holecule Wiew || Graph

som Browse by taxonormy, qene ontology, ChEBI ontalooy

23 ofthem are dMginated from spoke expanded cn-cnmnlexes'@' and you may want to filter them.

= 89 hinary interactions were faund in IntAct.
= [Counting results in other databases.. ]

Frevious | 1-300f 88w | Mext 30 | Export to: |Selectf|:|rmat... I Export Change Columns Displayed Frevious

Name Links Name Links Aliases Aliases Species Species |Publication Interaction Detection Method
molecule molecule molecule B |molecule molecule A ([molecule B | molecule molecule ldentifier
A B A ]

1 |FANCDT |y prae & AChERl [FANCDT,  |atp 3605 19303847 atpase assay EE
- # | FACDy
!ﬁéﬁ.t_\& Fanconi
anemmia group
D1 protein; [+]
2 |PREEIN il HE v 19303547 atpase assay EE
L}
3 FR :@J --:EN] 19303847 atpase azsay EE
|
4 pR E@] --iE:N] 193035847 atpase assay EE
|
5 pR E@: --EENj 19303547 atpaze azsay EE
a




PSICQUIC: Eah

>

| ;llulmu..

Proteomics ] _ -:P'r-oteohics.
Standards Pointing to other resources 'Services,

EBl > Databazes * Pathways & Metworks * IntAct > Wiew

Search: |pRCAZ [ Search ” Clear ]Slmw Advanced Fields »

Home Search Interactions {89) Browse Lists Interaction Details holecule Wiew || Graph

som Browse by taxonormy, qene ontology, ChEBI ontalooy

winated from spoke expanded co-cormplexes & and wou may want to filier them.
= Your gquery also matches 82 interaction evidences from 3 offefo atabases. &

Frevious | 1-300f88  » | Mext 30 | Exportto: | Selectformat... v| Export Change Columns Displayed Frevious

Name Links Name Links Aliases Aliases Species Species |Publication Interaction Detection Method
molecule molecule molecule B |molecule molecule A ([molecule B | molecule molecule ldentifier
A B A ]

= 89 hinary interactions were found in Intact. 23 ofthem are 0

1 |FANCDT |y prae & AChERl [FANCDT,  |atp 3605 19303847 atpase assay EE
- # | FACDy
!ﬁéﬁ.t_\& Fanconi
anemmia group
D1 protein; [+]
2 |PREEIN il HE v 19303547 atpase assay EE
L}
3 FR :@J --:EN] 19303847 atpase azsay EE
|
4 pR E@] --iE:N] 193035847 atpase assay EE
|
5 pR E@: --EENj 19303547 atpaze azsay EE
a




PSICQUIC: o
Overlay of molecular interactions on G IIEE
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Proteuiﬁics
Standards
Initiative

Based on
Lucene, with
specific field
names
Example:

PPX
AND

species:"Escheri

chia coli"
AND
pubauth:”Scott”

PSICQUIC Query Language:

Field Name
i

id

alias
identifiers
pubiauth

fubid

taxidA

taxidB
species

fype
detmethod

interaction_id

annaotation

properties

BXpansion
datazet
experimentalRole
hiologicalRaole

hostOrganism

MIQL

Searches on

[dentifierd,

[dentifiers (4 or B)

Aliases (A ar B)

[dentifiers and Aliases undistinctively
Fublication 15t author(s)

Fublication [dentifier(s) OR

Tax 1D interactor A: he it the tax 1D ar the species
hame

Tax 1D interactor B: be itthe tax |0 or species name
Species. Tax 1D Aand Tax 1D B

Interaction typels)

Interaction Detection methodis)

Interaction identifier(s)

Annotations Interactor Aor B

Froperies of Interactor A or B (hote that this field
also contains parent terms of ontalogy terms of GO,
InterPro and PSI-mI)

Expansion methodis)

Dataset name(s)

Experimental role(s) interactar A or interactor B
Biological raleds) interactor A ar interactor B

Host arganism inwhich the interaction was
detected

HUi"O

Implicit* Example

Mo
Mo
Mo
es
es

es

Mo

Mo

Yes
Yes
es

Yes

Mo

Yes

es
es
Mo
Mo

Yes

idAP7 4565

id:PT4565

alias (KHDRBST HC KD
identifierP 74565
pubauth:scott

pubid: (10837477
12029088)

taxidAmouse

taxicdB: 9606
specieshuman
type"physical interaction”
detrmethod"two bybrid™

interaction id:EBI-
TR1050

annhotation:experimental

properies ™ GRA"

Expansionspoke
datasetApoptosis
experimentalRole:prey
biologicalFole enmyme

hastQrganism:human




Proteomics
Standards
Initiative

|-2| Google Calendar |%) TTD "'l Google Docs Q Prokeomics E LEQ W' ‘Wikipedia % Independent

C &)

|=&| Google Calendat

uniprotkb:
uniprotkb:
uniprotklb:
uniprotkib:
uniprotkb:
uniprotkb:
uniprotkb:
uniprotkb:
uniprotkb:
uniprotkh:
uniprotklb:
uniprotkib:
uniprotkb:
uniprotkb:
uniprotkb:
uniprotkb:
uniprotkb:
uniprotkh:
uniprotkib:

12

P53859 | intact:
PS3B59| intact:
P53B59| intact:
PLS3B59| intact:
PE3859| intact:
PE3859| intact:
P5S3859| intact:
P53859 | intact:
PS3B59| intact:
P53B59| intact:
P53B59| intact:
Q05656 intact:
Q05636 | intact:
Q05636 intact:
Q05636 intact:
QOS636| intact:
Q05636 intact:
Q056536 intact:
Q05656 intact:

SOAP and REST interfaces

PSICQUIC:

l: hkkp: f fenensy, ebi, ac, ok Tools fwebservices/psicquicfintact fwebservices fourrent fsearchfquery fpubauth:gavintfirstResulk=08maxResulks=1000

Inkack

EBT-1731
EBT-1731
EBET-1731
EEI-1731
EBEI-1731
EBEI-1731
EBI-1731
EBT-1731
EBT-1731
EBET-1731
EBET-1731
EEI-1310
EBEI-1810
EBI-1510
EBI-1510
EBI-1510
EBI-1510
EEI-1310
EEI-1310

uniprotkb
uniprotkh
uniprotkh
uniprotkh
uniprotkb
uniprotkb
uniprotkb
uniprotkb
uniprotkh
uniprotkh
uniprotkh
uniprotkh
uniprotkb
uniprotkb
uniprotkb
uniprotkb
uniprotkh
uniprotkh
uniprotkh

PSICQUIC Yiew

Q02521 intact:
:PA0579 | intact:
:P53859 | intact:
Q05162 | intact:
:P45240| intact:
:P3EY702 | intact:
(12277 intact:
tP25359 | intact:
1012149 intact:
:P3p945 | intact:
008491 | intact:
Q05636 intact:
:PE3E5T| intact:
(05162 | intact:
Q04217 | intact:
:P45240| intact:
:P3EY92 | intact:
Q08285 intact:
(PE25359 ) intact:

EBEI-1797
EBI-1504
EBI-1731
EBEI-1740
EEI-1749
EEI-1757
EBI-1765
EBEI-1773
EBI-1732
EBI-1788
EBI-13859
EBI-1510
EEI-1731
EBEI-1740
EBI-1320
EBEI-1745
EBI-1757
EBI-15831
EBI-1773

Citexplore

EBI Staff 553 W (5 Systems Group Mews

Ontology Lookup Service (OLS)

uniprotkb
uniprotkh
uniprotkh
uniprotkh
uniprotkb
uniprotkb
uniprotkb
uniprotkb
uniprotkh
uniprotkh
uniprotkh
uniprotkh
uniprotkb
uniprotkb
uniprotkb
uniprotkb
uniprotkh
uniprotkh
uniprotkh

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

YNLEIZWT locus
PYML232W( locus
PYMNL232W( locus
TYML232W( locus
YNLZ3IZW( locus
PYNL2Z32W( locus
YNLE23ZW( locus
YNLEIZWT locus
PYML232W( locus
TYML23Z2W( locus
PYMNL232W( locus
tYDE2E80W [ locus
:¥YDRZE0OW( locus
YDR2E0WT locus
YDR2E0OW T locus
YDRZEOWT locus
:YDE280W [ locus
:YDE2E0W [ locus
tYDE2E80W [ locus

PSICOUT

PSICOLT

hatme)] | uni
hate) | uni
nare) | uni
nare) | uni
name) | uni
hame] | uni
hate] | uni
hatme)] | uni
hate) | uni
harme) | uni
nare) | uni
nare) | uni
name) | uni
hate] | uni
hate] | uni
hatme)] | uni
hate) | uni
harme) | uni
nare) | uni
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FROM:

Click on the links helow to display the results far each service (refresh)

@ APID - 431

@ RioGrid - 205
@ ChEMBL - 7949

@oP-0

PSICQUIC:

The challenge

& MINT - 352

@ WPIDE - [

@ Reactome - [

@ Reactorme-Fls- 179

@ STRING

TO

PR: P LM

Atdgo0o2a
PR B LM

PR B LM
PR:[BA LR

PR:[BA LR

19 | CHEBL 43540, j-.‘.érl:hlll
EBI-1:330330

.

;Iﬂ

@ |nnateDB- 9
@ IntAct - 335
@ iBeflndex - 352
@ Matri=DB -
POOS1; .
EBI-375543
PR:[BA| UN
DRIC1 Brob &
PR:[F¥| UN ]
Basty2
PR:[F¥| UN
PR:[F¥| UN
PR:[F¥|'UN

ot 3 purvalanol b

L]

P2

ABL;
Abelzon
mLUrine
leukemia wiral
oncogen:s
harmolog 1,
Proto-
oncogen:s
c-Ahl;

p150; JTKY;
ahl _human

L)
[
P2

ABL1

Marston et al. (1999)

Siaud et al. (2004)

Dray et al. (2006)

Siaud et al. (2004)

Dray et al. (2006)

10573512

13014444

16415210

13014444

16415210

Human (26087 | Bartscheff et al. (2007) (17721511

aszocistion

coimmunoprecipit stion

Fy

two hyhrid MINT
twwin beyhrid IntAct
I :
twva brybricd MINT
I
anti tag coimmunoprecipitation /nt/.\ct

EBI-F3552

EBI-307 726

EBI-330302

EBI-9507 47

EBI-93507 7S



Version: Fwersion}

Mew Dataset
Documentation
= Datasets

=

(o] ||;|',|
(L e
— |
(SR

(o]
(s
e
(]

Cwerviewy
Erotein
information
Frotein
identifications
Biological
pathuays
Molecular
interactions
Erotein
localization

Biological
models

Protein [endth

Dataset histary

Diownload

results
Datazet Manager
Contact

Supported by

» _ www.enfin.org

Enabling
e Systems
Biology

- ENFIN

EBl * Databases » Proteomics

Molecular Interactions - Dataset: set3

It provides moaolecular interaction data from different molecular interactions databases. It makes use of PSICQUIC.

Tahble view

Pubmed ID selection
& Database selection

chemhl Ointact O mint

Experiment selection

S Filter by number
Associated databases Associated pubmeds Associated experiments
Cnone O none O none
1 ormare 1 or more 1 or more
2 ormare 2 or more 2 or more
3 ormare 3 ormore 3 ormore
2 4 ar mare 4 or mare O 4 or mare

10 interactions with 20 interactors farthe "chembl" database

Download ALL the interactions

Download SELECTED interactions

2930.P62% gp5702

L3¢ ¥ apagsn
QUO987  pp47ez PO3Z43 Q02548
(‘_Em:'?z‘ \C\)‘t &92?59 P04637
&9931&5“433 Q8N726 09497
ﬁgmz?.’& 00318 P1060

W\ CHEBI:44...
P25445 ~~ 088904 096EZ8 o

G— 035613
P75446
P04491 Q9NS23 .
@ — PE3160 CHEBI:40
QINQBO |
@ /. P27037 PAG100
01515 po32he'/ / 092793 Y.
@ @ &
PE3270 15‘14921 P15991 .PBZBﬂﬁ
@ 0132937 | \ 054784
P295¢
0135: P40763
@ o0

Q1313
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Trainee

Bruno Aranda
Software Engineer

Bernard de Bono
TB.A.

" oe Foster
PhD Studerit

Pierre Grenon
Bioinformatician

Rafael Jienez
Database Application
Developer: ENFIN

Gavin 0'Kelly
Bioinformatician

Thank you!

Questions?



