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Pathway Knowledge, Pathway Da'ra

m A set or series of
interactions, often
forming a network,
which biologists have
found useful to
group together for
organizational,
historic, biophysical
or other reasons.
[BioPAX]
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Pathway data <- Graphical Syntax
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Pathway data <- Graphical Syntax
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Standard pathway data syntax

 Biological Pathway Exchange (BioPAX)

— OWL based data exchange format
— Community standard for pathway data exchange
— Entity class

* <-is_a- Pathway class

* <-Is_a- Interaction class

* <-is_a- PhysicalEntity class

3/20/2006 Text Mining, Ontologies & NLP in 11
Biomedicine © Ken I. Fukuda

Problems with open
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Examples fr'om BioCarta
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Inconsistency in reaction name

m Inconsistency in naming reactions
e.g., DBs use the following terms to represent
translocation of molecules
= “translocation,”
= “transport,”
= “internalization”

Typically these are open vocabularies and the
definition of each term and relations among them
are not recorded in DBs

eqg.

= "Translocation of BIM to mitochondria [Homo sapiens]
= "Notch 2 precursor transport to golgi [Homo sapiens]
= "Internalisation of the insulin receptor [Homo sapiens]

This makes it difficult for the system fo retfrieve all
translocation related reactions.
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Inconsistency in reaction name

m Inconsistency in naming reactions

Integration and consistency problem:

1) Computer needs ontologies to bridge the gap
between “"generic names” and “concrete names”
2) difficult to map generic names
from different databases
3) Difficult to integrate data described
in different granularities
4) How to assure completeness in querying
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MoleculeRole Ontology
- a protein ontology

T W [ING

Molecule names are arranged in hierarchical
structure to manage the relations between them
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The INOH Event Ontology

m A DAG structured CV.

m A pathway centric complement to the
GO biological-process ontology

m Developped following GO's design
convention
"INaming of concepts

“Thow to structure negative/positive
regulation pathways

Tletc.

m A paper in the Proc. of PSB2006.
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Statistics (version 2.10. 2005/Dec/27)
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MoleculeRole, total

7,184

protein, fotal

7,098

chemical, total

85

Cross References

5,076

UniProt ACs

4,582

GO IDs

314

InterPro ACs

31

KEGG COMPOUND IDs

85

PubMed IDs

64
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Statistics (version 1.59 2006/Feb/08)

Event, total 2,665

KEGG 173
GO 253

Reactome 110
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Main Criteria  Ontologies Browse Project (VS Subscribe Contact
open biomedical ontologies
Open Biomedical Ontologies is an umbrella web address for well-structured controlled vocabularies
for shared use across different biclogical and medical domains.

This site contains antologies and points to some other efforts within the community. Ideally we see a range of
ontologies being designed for biomedical domains. Some of these will be generic and apply across all organisms and
others will be more restricted in scope, for example to specific taxonomic groups.

Gl Wiew the OBO ontologies in table form

Browse the OBD ontologies

0BG news

Links to related projects
News
Gene Ontology survey
The Gene Ontology survey is now open. It's a short set of questions, which should take a maximum of 10 minutes to complete, and
e would be grateful for all responses.
Human nathursue datahaca cursan ———
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INOH Annotation Ontologies

= Available from
http://www.inoh.org/
http://www.inoh.org/ontology-viewer/
= Protein Ontology
"MoleculeRole Ontology” , 7,184 terms
Also available from the OBO site
m Pathway Ontology
“Event Ontology”, 2,665 terms
Also available from the OBO site
m Interaction Ontology
"Process Ontology” 42 terms
100% mapping with PSI-MI
m Cellular Localization
“Location Ontology”, 49 terms
m Pathway Relation
"EventRelation Ontology”, 12 terms
m DNA Sequence Ontology
“GenomeSequence Ontology”, 57 terms
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INOH pathway data annotation

*Every pathway object is annotated by a set of ontologies

Event relation L],
Molecular variation

R h

e
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Future possible
coordination

Event ontology: Compositional structure
Parsing, decomposing terms

[
I

m JINC

kind-of

Sindifig |in cytosol (IEV:0000013)

l Binding (IEV:0000004)

Process Ontology term

located-in

Phosphorylation in

cytasol |(IEV:0000025)

By SUGAI, Tomoyuki (Waseda Univ.)
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Event ontology: Compositional structure
Parsing, decomposing terms
has-participant

has-agent

Phosphorylation of [ (IEV:0000495)

IRS(IMR:0000135) MoleculeRole Ontology term

insulin receptor
(IMR:0000078)

MoleculeRole Ontology term

By SUGAI, Tomoyuki, (Waseda Univ.)
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Combining obo ontology and OWL
ontology

MoleculeRole Ontology (obo ontology)

£ DAG-Edit version 1.417
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* E.Q. | Text annotation

NLP based curation-support
system

system

*Generate initial OWL objects
for pathway editor

*with cross links to literature,

sequence databases, etc

Pathway Editor
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