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Supplementary Material
A Functional similarity between GO terms
Node-based method 
Resnik calculates semantic similarity based on the information content (IC) of the terms in ontology. The IC of t term is defined by  Equation 1 (Lee et al., 2004):

		(1)
Here  is the probability of the occurrence of the t term.
[bookmark: _GoBack]Resnik (Resnik, 1995) calculated the similarity as Equation 2:

		(2)
Among them,  is the common ancestor of the most abundant IC values of  and  in ontology.
Lin (Lin, 1998) calculated the similarity as Equation 3:

		(3)
Edge-based method 
Pekar (Pekar and Staab, 2002) calculated the similarity as  Equation 4:

		(4)
Where  denotes the longest distance between term  and  in GO graph, and  is Least Common Ancestor (LCA) of  , . Three distances are used in the equation.
Hybrid method 
Wang (Wang et al., 2007) calculated the similarity as  Equation 5, 6 and 7:

		(5)

		(6)

		(7)
Factor and the fixed weight assigned by the edge.  represents the contribution value of any term t to the semantics of term A.  is the set of all ancestors of GO term a, while  is the set of corresponding links.  represents the term contribution factor of edge e connecting term T and its sub term t in .  represents the term contribution factor of edge e connecting term t and t's sub term t' in .  represents the semantic value of GO term A, and  is the semantic similarity measure of GO term A and B.
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