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Hub Gene Discovery of Cancer Traits based on Network Embedding

Chu Yan', Qi Shuhao',Zhang Wei'?, Wang Hanlin', Li Song’
(1. College of Computer Science and Technology, Harbin Engineering University , Harbin, Heilongjiang Province 150001, China;
2. School of Computer Science and Technology, Heilongjiang University , Harbin, Heilongjiang Province 150080, China;
3. College of Underwater Acoustic Engineering, Harbin Engineering University, Harbin, Heilongjiang Province 150001, China)

Abstract: The research on hub genes affecting cancer traits has such problems: only focusing on strong correlation
genes for gene information processing, lack of the co-expression of weak correlation genes and different gene modules; only
using degree centrality to judge hub genes to analyze gene network, not comprehensive enough for implicit data mining. We
propose the graph embedding algorithm Gene2vec based on information walk with gene module label. We select the appro-
priate soft threshold to retain more weakly correlated gene information. The gene module co-expression network is formed
by combining different kinds of gene modules with high positive correlation traits. Aiming to solve the problems of mining
gene module network information by traditional weighted gene co-expression network analysis method and graph embed-
ding method, we adjust the random walk process in the gene module network by label parameters and other parameters and
analyze the node sequence generated random walk to mine the gene network information. Experiments show that Gene2vec
is better than other algorithms in the hub gene’s detection rate, and the hub gene expression in cancer traits is higher than
that of the hub gene obtained by common biological methods.

Key words: hub gene; data mining; information walk; network embedding; weighted gene co-expression network
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