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(Some) Motivating questions

• I’m working with AT5g35520, in 

which interactions this gene play 

a role?

• From my microarray experiment 

I’ve got this gene X, is this gene 

involved in the cell cycle, …, ?

• Verify my models of genetic, 

metabolic and product 

interaction networks

• …



CCO in a nutshell

• Capture the knowledge of 
the CC process

• dynamic aspects of terms 
and their interrelations

• promote sharing, reuse 
and enable better 
computational integration 
with existing resources

• Issues: synonymy, 
polysemy

“Cyclin B (what) is located 

in Cytoplasm (where) 

during Interphase (when)”

What

Where

When

ORGANISMS:

http://www.CellCycleOntology.org

Antezana et al. LNBI, 2006



Knowledge representation

• Why OBO?

– “Human readable”

– Standard

– Tools (e.g. OBOEdit)

– http://obo.sourceforge.net

• Why OWL?

– “Computer readable”

– Reasoning capabilities vs. computational cost ratio

– Formal foundation (Description Logics: http://dl.kr.org/)

– http://www.w3c.org/TR/2004/REC-owl-features-20040210

– Reasoning: RACER, Pellet, FaCT++

OWL Full OWL DL OWL Lite



• data integration

• data annotation

• consistency checking

• maintenance

• data annotation

• semantic improvement: OPPL

• ODP (BMC BioInf – in press)

• ontology integration

• format mapping

CCO Pipeline



ULO



CCO accession number

CCO:[CPFRTIBGOU]nnnnnnn

namespace sub-namespace 7 digits

C: cellular component

P: biological process

F: molecular function

R: reference

T: taxon

I: interaction

B: protein

G: gene

G: ortholog

U: upper-level term

•Examples in CCO:

CCO: P0000056            “cell cycle”

CCO: B0000046 “CYCA3;2”

•In other ontologies:

OBO_REL: has_participant

GO:0007049                  “cell cycle”



Sample entry in OBO

OBO2OWL Mapping: http://www.bioontology.org/wiki/index.php/OboInOwl:Main_Page

Tool: ONTO-PERL (Antezana et al. Bioinformatics 2008) 



Some figures

CCO is the composite ontology = At + Hs + Sc + Sp + orthology

2008-03-07: 49226 terms in CCO 



Current knowledge



Cellular localization checks
• Query: “If a protein is cell cycle regulated, it must not be located in the 

chloroplast (IDEM: mitochondria)” (RACER*)

* http://www.racer-systems.com











http://www.bioontology.org/ncbo/faces/pages/ontology_list.xhtml





Outlook into the future



Current issues

• Temporal & spatial representation

– OBOF not enough…

• Performance (reasoners)

– Huge ontologies

• Weighed knowledge (often , 

sometimes)
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