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A frequent situation

large scale biological dataset

4

how to group together objects
which are similar ?
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similarity : often more qualitative
than quantitative ...




ontologies

> features increasingly described by ontologies

’ functlon.s o Open Biomedical Ontologies
* anatomical description ~ 40 ontologies
° developmental Stages http://obo.sourceforge.net/main.html

> definition:

an ontology is a hierarchical data structure with terms
and relationships



ontologies

> features increasingly described by ontologies

’ functlon.s o Open Biomedical Ontologies
* anatomical description ~ 40 ontologies
° developmental Stages http://obo.sourceforge.net/main.html

> definition:

an ontology is a hierarchical data structure with terms
and relationships

the structure of ontologies (DAG) can be used
to quantify a similarity between terms



structure of ontologies

higher terms are more generic...

...lower terms are more specific ?‘




structure of ontologies

higher terms are more generic...

can we quantify this ? I / \[ \

...lower terms are more specific ?‘




structure of ontologies

> depth

* not unambigously
defined

* does not take into
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> we introduce our definitions :

* precision of term

* similarity between two terms






> precision of a term
* n = size of the sub-DAG

* N = size of ontology
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> similarity between 2

terms: /l\




Precision & similarity

> similarity between 2
terms:

s(T,T")

precision of the most

precise common ancestor




Our tool SImCT

Goal:

> cluster biological objects based on the similarity
between their annotations

> display the relationships as a hierarchical tree

very general:
any type of biological objects from any organism
annotated to any OBO ontology !




treating multiple annotations

several annotations

heart development

immune response

mesoderm development
regulation of transciption
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treating multiple annotations

several annotations

heart development

immune response

mesoderm development
regulation of transcription
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which one shall we choose ?

we consider [siEalReits)p] as fundamental entities (leaves)




flowchart of SImCT
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available online

http://gin.univ-mrs.fr/SimCT

[ Home ] 1 Input Form [

[ Help ] [ Credits and contacts ]

b d SIm CT :: clustering ontologles - Mozilla Firefox

[ Fichier Edition Affichage Allera Marque-pages Outils Aide
@ - - & () ] # nttp:y10.2.2.79/~carl/SImCT/SIMCT.phptype=form ¥ ®@ok [C.
MilLe Monde.fr & Entrez PubMed W Accuell - Wikipedia.... @ Biolnteractif 'LMD' ... 1 BiBliovie - I'IST pour...
SEmE T

inputf
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1. choose the ontology :

2. input a 2 column list of (object, annotations):

|Gene Ontology - Biological Process j

FEgQnOODD250
FEgnOOO0D250
FEgnOOOD250
FEgQnOODD250
FEgnOOO0D250
FEgnOOOD250
FEgQnOODD250
FEgnOOO0D250
FEgnOODD250
FEgQnOODD250
FEgnOO00D250
FEgnOODD250
FEgnOO00250
FEgnOO00D250
FEgnOODD250
FEgnOO00250
FEgnOO00D250
FEgnOODD250
FEgnOO00250
FEgnOO00D250
FEgnO031114

or upload a file:

GO:0006357 E|
GO:0006916
GO:0006968
GO:0007249
GO:0006960
GO:0006966
GO:0006967
GO:0009993
GO:0046843

GO:0042994
GO:0006952
GO:0008063
GO:0042308
GO:0006952
GO:0006955
GO:0008063
GO:0009620
GO:0009950
GO:0009950
GO:0030097 |
G0:0009950 -

Build tree!

Reset |

Parcourir... |

user provided
object annotation file

Eermlné
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an example (1)

> study of the pleiotropy of a protein

how widespread are the biological functions in which dorsal
is involved ?

> build all dorsal|annotation combinations and
cluster them...
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an example (2)

> protein complexes

how to assign (a) molecular function(s) to a yeast protein
complex ?

> build all protein|annotation and cluster them...
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Conclusions & Outlook

2 new notions:
- precision
- similarity

dlfferent definition
of precision

clustering procedure

- visualize relationships
- annotate clusters

- define sub-clusters slim ontologies I
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