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Complex traits are determined by the combined effects of many loci and are affected by gene net-
works or biological pathways. Systems biology approaches have an important role in the identification
of candidate genes related to complex diseases or traits at the system level. The gene network analysis
has been performed by diverse types of methods such as gene co-expression, gene regulatory relation-
ships, protein-protein interaction (PPI) and genetic networks. Moreover, the network-based methods
were described for predicting gene functions such as graph theoretic method, neighborhood counting
based methods and weighted function. However, there are a limited number of researches in
livestock. The present study systemically analyzed genes associated with 102 types of economic traits
based on the Animal Trait Ontology (ATO) and identified their relationships based on the gene co-ex-
pression network and PPI network in cattle. Then, we constructed the two types of gene network da-
tabases and network visualization system (http:/ /www.nabc.go.kr/cg). We used a gene co-expression
network analysis from the bovine expression value of bovine genes to generate gene co-expression
network. PPI network was constructed from Human protein reference database based on the ortholo-
gous relationship between human and cattle. Finally, candidate genes and their network relationships
were identified in each trait. They were typologically centered with large degree and betweenness cen-
trality (BC) value in the gene network. The ontle program was applied to generate the database and
to visualize the gene network results. This information would serve as valuable resources for exploit-
ing genomic functions that influence economically and agriculturally important traits in cattle.
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Fig. 1. Generation of tables from entities for gene network analysis system. “Ontle” is pre built solution for network data to RDB.
“Economic trait gene network” extends Ontle’s RDB. Each box is DB table and the relations are displayed by line (1:N
relation). Red key and red diamond is primary key and foreign key respectively.
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Fig. 2. The overview of bovine gene network analysis system. (A) The main page of the bovine gene network system (B) Genes
list and network topology values for the specific trait (C) The input page of new gene network information.
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