T o w ard Computer-Aided Biology:

A Synthetic Approac h for Understanding Life

Hiroaki Kitano

kitano@csl.sony.co.jp

Sony Computer Science Lab oratory

3-14-13 Higashi-Gotanda, Shinagawa-ku, T okyo 141, Japan

Abstract

Recently

, computer technologies has b een getting increasing attention in biology

, particu-

larly in the area of the human genome pro ject, where overwhelming data is b eing acquired.

Currently

, computers are used intensively for the sequence alignment, protein structure predic-

tion, metab olic pathway data-base, etc. In this pap er, we discuss our research e�orts on the

possible new use of computer technology for biology

. Currently

, two pro jects are b eing carried

out | Virtual Cell Lab oratory pro ject and Perfect C elegans pro ject. Virtual Cell Lab oratory

is an attempt to use computer simulation for abstract molecular dynamics, transcription reg-

ulations, and cell-cell interactions. It closely replicate in vitro cell culture exp eriments. W e

applied this system to investigate a p ossible mechanism of cellular senescence, and gained in-

sightful results. Perfect C elegans pro ject aims at detailed mo deling of the menato de C elegans,

so that v arious virtual exp eriments can b e carried out, as well as b eing a to ol for C. elegans

biologists.