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Computation method for semantic similarity based on gene ontology
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[ Abstract] Research on the functional similarity of genes or gene products is a focus of attention in Bioinformatics. Gene Ontology
describes the attributes for gene and gene products. Go based term similarity calculation is of great benefit to analysis, comparison

and prediction of gene function. This paper studies the semantic similarity calculation method based on gene ontology. Based on
information content calculation method, combining the least common ancestor with most recent common ancestor nodes, the paper

proposes an improved similarity calculation method. By comparing similarity values with expert score results to conduct the
evaluation, experimental results show that this method is more effective than traditional methods.
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Fig. 1 GO structure: Directed Acyclic Graph(DAG)
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Fig. 2 Gene ontology DAG illustration
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Tab. 1 The selected GO items

ENTC S 57 ENZE0)

1 0liGOsaccharide—transporting ATPase activity maltose—transporting ATPase activity

2 cycloartenol synthase activity pseudouridine synthase activity

3 glucitol transporter activity propanediol transporter activity

4 Phospholipase activity phospholipase D activity

5 P-element binding ribonuclease III activity

6 hydroxypyruvate reductase activity isocitrate dehydrogrnase( NADP+) activity

7 Interleukin—27 receptor activity A3 adenosine receptor activity , G=protein coupled
8 shikimate kinase activity phosphoenolpyruvate—protein phosphotransferase acitvity
9 Spermidine porter activity KDEL sequence binding
10 phosphomevalonate kinase activity alpha—1I,3-mannosyltransferase activity
11 Lipid-linked peptidoglycan transporter activity pantothenate transporter activity
12 3-dehydroshikimate dehydratase activity ion transporter activity

13 Eclosion hormone activity phytoene synthase activity
14 Oxysterol bingding DNA ligase activity
15 Sorbose porter activity tRNA dihydrouridine synthase activity

KM 271 751 Rensik J5 % Lin J5 1%  Combine
JPURUASCHE T8 15 R A (041 HEF T3

BLOTRAER I 2,
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Tab. 2 The items comparison of manual score
Aifixt S 771 Rensik Lin Combine ATy AT A4y

1 0.999 9 7.901 0.961 2 0.839 6 0.494 7 8.30

2 0.984 4 6.109 0.732 4 0.545 1 0.307 9 3.45

3 0.968 8 5.761 0.7219 0.5119 0.292 3 3.45

4 0.998 0 5.886 0.867 2 0.550 1 0.336 9 8.45

5 0.891 6 3.306 0.447 3 0.1259 0.074 4 2.00

6 0.980 5 3.903 0.494 9 0.386 5 0.229 8 4.35

7 0.941 9 2.832 0.379 6 0.118 6 0.067 0 3.00

8 0.953 1 2.804 0.376 6 0.247 4 0.143 1 4.00

9 0.757 9 1.762 0.264 4 0.0327 0.018 1 0.90
10 0.886 7 1.835 0.2722 0.127 5 0.070 8 2.90
11 0.812 5 1.813 0.280 3 0.146 4 0.081 8 3.35
12 0.570 3 0 0.107 1 0.073 0 0.040 1 1.45
13 0.570 3 0 0.074 7 0.053 8 0.023 9 0

14 0.546 9 0 0.079 3 0.059 6 0.034 3 1.45
15 0.816 4 0.526 0.131 3 0.058 0 0.031 9 0.90
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Tab. 3 The correlation of different methods
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Rensik 7574 0.824 1
Lin 7% 0.849 6
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A7 0.872 1
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