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Gene Functional Annotation by Ortholog-based Hierarchical Classification

YosHiHIRO KiNo,t KAzZUHIRO SEKItt and KUNIAKI UEHARA'

This paper proposes a novel method for gene functional annotation in the framework of hi-
erarchical classification that uses as constraints known (already annotated) functions of genes
orthologous to a given gene. A gene function is a biological property of a gene or the product
it encodes, and is annotated with each gene in model organism databases, such as FlyBase and
MGI. These gene functions are described using Gene Ontology (GO), common vocabularies
to enable uniform access to different model organisms databases. Our proposed approach ex-
ploits gene functions of orthologous gene as constraints, dynamically creating classifiers from
training data available under the constraints. The effectiveness of the proposed approach is
demonstrated in various expériments.
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Input: Test_Instance
Output:GO_Term = {};
for every Test_Instance do
Get Restrict_Gene_Function(RestrictGF).
if (RestrictGF >= 2)
Get Common_Gene_Function(CommonGF).
while(CommonGF >= 2)
if (Training_Instance > n)
Feature Selection by Chi-Square.
Make Classifier.
11: add Classfied_.GF to GO_Term.
12: CommonGF - -;
13: else if (RestrictGF == 1)
14:  add RestrictGF to GO_-Term.
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