An Image Analysis System for Two-Dimensional Gel

Electrophoresis

Akira Ohy ama

1

Kyotetsu Kanaya

1

akr@hydra.mki.co.jp kanaya@hydra.mki.co.jp

T atsuy a Akutsu

2

Asao F ujiy ama

3

takutsu@ims.u-tokyo.ac.jp afujiyam@lab.nig.ac.jp

1

Department of Bioscience Systems, Mitsui Knowledge Industry Co., Ltd.

2-7-14 Higashinakano Nak ano-ku T oky o 164, Japan

2

Human Genome Center, Institute of Medical Science, University of T okyo

4-6-1 Shirok anedai, Minato-ku, T oky o 108, Japan

3

National Institute of Genetics

1111 Y ata, Mishima-city

, Shizuoka 411, Japan

1 Intro duction

A metho d called RLGS(Restriction Landmark Genomic Scanning) has recently b een develop ed

in order to detect and analyze the genetic alterations by observing the entire genomic DNA

after separating DNA fragments in a single two-dimensional slab gel. T o analyze gel images

obtained by the RLGS metho d, a lot tasks must b e done: thousands of sp ots must b e detected

where each sp ot corresp onds to a gene; corresp ondences of sp ots b etw een two images must

be detected; links b etw een sp ots and genetic information must b e classi�ed and stored in a

database. W e hav e b een developing a software to ol so that such tasks can b e done automatically

or semi-automatically .

2 System and F unctions

The softw are is written in C and runs on a Unix workstation with SunOS 4.1.2, Solaris 2.3, or

an upp er-compatible op erating system. OSF/Motif 1.2 is also required.

The following functions are implemented in the current version: image data format conv er-

sion and transfer; sp ot detection; sp ot classi�cation and sp ot matching b etween tw o di�erent

images. Basic image analysis functions such as background noise reduction, image rotation and

inv ersion, edge detection and direct cut-and-paste function of images are also implemented.

Figure 1: Sp ots detected from the gel image of Human Chromosome 1.

3 Result

A result of sp ot detection applied to Human Chromosome 1 is shown in Figure.1. Although

the number of sp ots detected by the softw are heavily dep ends on the quality of the gel image,

there was a little di�erence b etween the sp ots detected by the system and those detected by

a human exp ert. Since the system sometimes fails to detect low-in tensity and large size sp ots,

we are developing an improved metho d.

References

[1] A. Ohyama, T. Akutsu and A. F ujiyama, \A Softw are T o ol for Mapping Human Genome

by Chromosome-sp eci�c Two- Dimensional Electrophoresis Metho d," Pro c. Genome In-

formatics Workshop 1995, pp. 144-145, 1995.