The Gene Network:

Developmen t of a Database System Sho wing the

Relationships Among the Genes of All Sp ecies

Nobuyuki Miya jima Shinobu Nak ay ama

miyajima@kazusa.or.jp nakayama@kazusa.or.jp

Mitsuyo Kohara Satoko Hay ashi

kohara@kazusa.or.jp hayashi@kazusa.or.jp

Department of Genome Informatics, Kazusa DNA Research Institute

1532-3 Uchino Y ana Kisarazu, Chiba 292 Japan

Abstract

We have develope d a sophistic ate d method cal led \The Gene Network" for elucidating

the r elationships existing among al l genes. This was ac c omplishe d by employing 24222 gene

symbols containe d in the MEDLINE datab ase of Entr ez rel. 12.0, then determining their

inter-relationships by examining the fr e quency of appe ar anc e among one another. This

new metho d enables c onstruction of gene maps which graphic al ly show their relationships,

there by enhancing the understanding of them. We expe ct The Gene Network wil l have

the future cap ability to al low navigation thr ough the \world of genes."

1 Intro duction

Numerous recent adv ances in molecular biology techniques, esp ecially those employ ed for DNA

sequencing and the p olymerase chain reaction (PCR) metho d, hav e elucidated many unknown

genes at an amazing rate. The resultant multitude of world-wide published information, how-

ever, cannot b e fully utilized since it is almost imp ossible to absorb and digest all such data.

T o maximize the utilization of published data asso ciated with the genes of all sp ecies, we fo-

cused our attention on clarifying the relationships among them so as to gain a sophisticated

understanding of unknown relationships on unrecognized facts. Consequently

, our e�orts led

to the development of an integrated database of genes, which we named \The Gene Netw ork."

�?�.6�1�F�6�;� DNA ı�m 292 (�ł�f|=�TU� 1532-3

Figure 1: The most congested area of Gene W orld.

2 Metho ds and Results

W e initially obtained Entrez release 12.0 from the National Center for Biotechnology Informa-

tion (NCBI). This database contains 213993 MEDLINE records, which comprise MEDLINE’s

molecular sequence data subset. By using several p erl scripts, we investigated the frequency of

Gene Symbols o ccurring in this data subset.

Genes are normally discussed in only one article of MEDLINE data b ecause some correlation

should exist among them. Therefore, based on this concept, we calculated the frequency of

di�erent genes present in all the articles on one gene. Regarding the ras gene, for example, all

the other genes co-discussed in articles on it can b e determined. F ollowing the examination of

all Gene Symbol items contained in MEDLINE data, we obtained a putative correlation table

for 24222 genes. It should b e noted that the resultant correlating genes are sequentially ranked

according to the total num b ers of correlations found.

T o make the relationships among genes easier to grasp, we decided to graphically show their

relationships. Using the correlation table of a particular gene, we employ ed mo di�ed version

of tgif software to draw arrows b etw een genes(Fig. 1), i.e., if two genes have more than tw o

co-discussed citations, they can b e connected by an arrow.