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Abstract After the genome projects of the 90s, a vast number of gene studies have been stored
in online databases. By using these databases, several biological relationships can be inferred. In this
study, we proposed a method to infer disease-gene relationships using title and body in biomedical
text. The title was used to extract hub genes from data in the literature; whereas, the body of the
literature was used to extract sub genes that are related to hub genes. Through these steps, we were
able to construct a local gene-network for each report in the literature. By integrating the local
gene-networks, we then constructed a global gene-network. Subsequent analyses of the global
gene—network allowed inference of disease-related genes with high rank. We validated the proposed
method by comparing with previous methods. The results indicated that the proposed method is a
meaningful approach to infer disease-related genes.
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Table 1 Data and properties of gene networks

Colorectal Cancer Breast Cancer
Method CO*occurrence‘ Our | Co-occurrence ‘ Our
Literature 57,648 173,515
Node of 2419 400 3971 760
Network
Edge of 10,275 278 22,336 570
Network
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Answer Set

Disease Colorectal Cancer Breast Cancer
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Table 3 Top 20 genes involved in colorectal cancer

inferred by our method

Rank Gene Evidence
1 KRAS Sanger, KEGG, GHR
2 BRAF Sanger
3 APC Sanger, KEGG, GHR, NCI
4 EGFR literature[13]
5 MLH1 Sanger, KEGG, GHR, NCI
6 MTHFR literature[14]
7 PTEN NCI
8 TP53 Sanger, KEGG, GHR, NCI
9 DCC KEGG, GHR
10 PIK3CA Sanger, GHR
11 CD44 literature[15]
12 MSH2 Sanger, KEGG, GHR, NCI
13 MUTYH Sanger, GHR
14 CDX2 literature[16]
15 MGMT literature[17]
16 MDM?2 Sanger
17 MSH6 Sanger, KEGG, GHR, NCI
18 CHEK2 literature[18]
19 UGTI1A1 literature[19]
20 STATS3 literature[20]
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Table 4 Top 20 genes involved in breast cancer inferred
by our method

Rank Gene Evidence
1 BRCA1 Sanger, KEGG, GHR
2 BRCA2 Sanger, KEGG, GHR
3 EGFR literature[21]
4 MUC1 GHR
5 PTEN KEGG, GHR
6 CDh44 literature[22]
7 TP53 Sanger, KEGG, GHR
8 PIK3CA Sanger, GHR
9 CYP2D6 literature[23]
10 ATM GHR
11 CXCR4 GHR
12 CD24 literature[24]
13 ERBB2 Sanger, KEGG, GHR
14 EZH2 GHR
15 CHEK2 Sanger, GHR
16 MDM?2 literature[25]
17 EGF literature[26]
18 ESR1 GHR
19 PALB2 Sanger, GHR
20 RAD51 GHR
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