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APPROACH TO BIO-ONTOLOGIES

• Bio-ontologies as taxonomically orga-

nized data objects: GO, EC, MeSH

• Combinatoric scientific computing:

– Semantic hierarchies as large par-

tially ordered sets

– Math, algorithms, data structures,

tools, visualization, statistics

• GO as source of semantic relations

for lexical semantic approaches

(Verspoor poster)

• Categorization of gene lists in GO

• Hybrid ontology management and

ontology matching: order preserv-

ing mappings amongst ontologies

• Semi-automatic ontology induction

Ashburner Nat. Gen. 2000
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CATEGORIZATION IN THE GO

• Represent GO as poset 〈P,≤〉
with gene labels X, F :X �→ 2P

• Given labels (genes) c, e, i ∈ X

• What node(s) in P =

{A, B, C, . . . , K} are best to

“pay attention to”?
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• Pseudo-distances of compa-

rable nodes pi ≤ pj

• Scores rank nodes wrt/gene

locations, balancing:

– Coverage: Covering as

many genes as possible

– Specificity: But at the

“lowest level” possible

• “Cluster” based on non-

comparable high score nodes

GO:0003673 : Gene Ontology

GO:0008150 : biological process 26 8

 GO:0008151 :
cell growth and/or maintenance: 20 7, 97%

 GO:0008152 : metabolism: 8 6, 97%

   GO:0006139 : nucleobase,
nucleoside,  nucleotide and

nucleic acid metabolism:  7 5, 54%

has-part

GO:0009058 :
biosynthesis: 68, 41%

 GO:0009059 :
macromolecule
biosynthesis:

32, 41%

 GO:0006412 :
protein biosynthesis:

14, 41%

GO:0006497 :
protein lipidation: 1 1, 41%

 GO:0019538 :
protein metabolism: 11, 41%

GO:0042157 :
lipoprotein metabolism: 14, 41%

 GO:0042158 :
lipoprotein biosynthesis; 6 4, 41%

GO:0006464 :
protein modification: 3 3, 41%

GO:0005575 :
cellular component

GO:0003674 :
molecular function

has-part
has-part

GO:0016070 :
RNA metabolism: 2 2, 54%

GO:0006396 :
RNA processing :

4, 36%

GO:0006401 :
RNA catabolism:

16, 10%

GO:0006397 :
mRNA processing:

13, 15%

GO:0008380 :
RNA splicing:

10, 18%

 GO:0006371 :
mRNA splicing : 5, 15%

GO:0006402 :
mRNA catabolism:

17, 5%
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