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BIOPAX EXPLORER

> Manipuler des réseaux biologiques interopérables
en Python en se basant sur le modéle de données
BIOPAX.

Collaboration UMR PEGASE et UMR IRISA

PEGASE : F.Moreews, F. Gondret, C. Juigné (INRAE)
IRISA : E. Becker, O. Dameron, (Univ. Rennes)
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BIOPAX EXPLORER

Y BIOPAX : modéle défini en RDF via OWL

<owl:Ontology rdf:about="">
<rdfs:comment rdf:datatype="&xsd;string" >This is version 1.0 of the BioPAX Level 3 ontology.
The goal of the BioPAX group is to develop a common exchange format for biological pathway data.
More information is available at http://www.biopax.org.

This ontology is freely available under the LGPL (http://www.gnu.org/copyleft/lesser.html).
</rdfs:comment>

</owl:Ontology>
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http://www.gnu.org/copyleft/lesser.html

BIOPAX EXPLORER

BIOPAX : modele des interactions biologiques,
) genes, metabolisme, p/p. Plus de 40 entités

° r
Interconnectes
Complex ProteinReference
Protein - EntityReference
Physica_?jntity Catalysis
Transport Control
ComplexAssem bly lecularin
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> Cas d'utilisation

simp

BIO
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PAX RDF dat@set

bioinformatician

SPARQ | network andlysis tool  biologist

advanced

curator




BIOPAX EXPLORER

(=] BIOPAX Explorer)
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|

BIOPAX : RDF / OWL :
|

__,,l;lasses F‘},ﬂ:h%\ !

r——»meta mode| ' :
|

|

SPARQL enerateur de code i

|

|

|

|

|

|

|

|

9 ;
outillage

___________________

Approche orienté modele : garantissant la compatibilité
entre specification OWL et implémentation
pour un modele complexe
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=] BIOPAX Explorer

ances du modéles Python/BIOPAX fichier BIOPAX

OTM : Object to Triple Mapper

L

DSL (Domain Specific Language) . generateur de requete SPARQL
Object Oriented Pattern Syntax

________________________________________________________________________________

Pattern => spargl => liste d’entités interconnectéees



BIOPAX EXPLORER

= BIOPAX Exploreri

entités : instances du modéles Python/BIOPAX

=] algorithm design

= outillage

|
|
|
|
|
|
|
|
|
|
|
|
|
i
| graph inmemory (networksx [ graph-tool)
|
|
|
|
|
T
i
graph layer module !
i
|
|
|

____________________________________
|

________________________________________________________

entités => graphe en mémoire=>(transformation)=>algorithme



BIOPAX EXPLORER

Biopax Explorer Rack : une collection de motifs de
reference (inspirer de PAXTOOLS pattern /Java)

controlsMetabolicCatalysis :

Pattern for a Protein controlling a reaction whose participant is a small
molecule.
The controller is in a Complex

notBlackboxComplexInComplex :
Pattern to detect inconsistant complex (recursive complexes of complexes)

[.]



BIOPAX EXPLORER

datasetP = "panther" ’ / component component

db = "http://db:3030" # with local triple store deployed with docker-compose

T R R R R /
r = Rack()

pe = PatternExecutor(db,datasetP) # create a Pattern executor for a dataset J’
p = r.inComplexWith()
##################################################
p=Pattern() \
prot = EntityNode("P", Protein())
entityReference=EntityNode("E", EntityReference())
prot.connectedWith(entityReference, "entityReference")
prot.whereAttribute("comment", "Protein_9a","CONTAINS")
p.define(prot,entityReference)
##################################################
results = pe.executePattern(p)

entityReference

ProteinReference PR2

entityReference

ProteinReference PRI1

entityReference

EntityReference E

for entity_row in results:
for entity in entity _row: A
print("uri:%s" %(entity.pk))
if entity.meta_label in ['P','E:
print(" core entity: referenced in Pattern %s" %(type(entity)))
else:
print(" linked entity: neighbour from a core entity %s" %(type(entity)))

DSL : Object Oriented Pattern Syntax=> SPARQL=> [entities]
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Unificati saliMol=cyie :
Ellularmcaﬁunvxabula;ﬂwﬁﬂ" HI‘IJIH"MNEEMEREFE encal

UnificationXref7
TPNH (SmallMoleculeReference)

from biopax_explorer.graph import view TN (Srigiiclecule! P T
g|:VieW.Gl’aph Datasetl_ayer() AMP {SmallMaleculeReference]
. . . . Unificationiref14
gl.model_instance_dict=gl.mpop.populate_domain_instance( i i i i
dburl,dataset,gu.prefix(),gu.domain()) NADP{+] {SmaliMaleculeReferancel

st=['Protein’,'SmallMolecule’] UnificationXref3
glg = gl neWG raph() o-DO-glucon D-I.,::t[ncmne (SmallMalecule)
COI |ecz|:| Reactome {Provenance)
for pk in gl.model_instance_dict.keys(): e i L

inst=gl.model_instance_dict[pk] _ AP (g chocuie)

|f InSt_C|aSS__n ame_ in st: lucono-1, 5-lackbone (SmallMoleculeReference)

COI |eC append(|nst) = keto-O-fructose 6-phosphabe (SmallMolec

gl bUild(CO”EC) Gl [Sma_l_ll_!nle-:ulell

UnificationXrefl2

gl.write_graphmli(‘datasetlayer.graphml’)

UnificationXref20
Frul@1R {SmaliMoleculel
alpha-D-glucose [SmallMalecul2Reference)

= ADP [SmallMaleculeReference)
ATP {SmiaiMalecule)
UnificationXref29

Unification®ref23
ADP [SmaliMolecule)

ATP {SmallMaoleculeRef; } e
GAP \@m i hiuﬁgiemgfgﬁghabe {EmaliMoleculeReference)
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