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The entire nuclear genomic DNA sequences of the model plant: Arabidopsis and rice are known and plant genome science
has changed the whole aspect of situation. Using their information, we have developed an in silico genome wide scanning
system (Vi-RLGS system) and have applied to not only the analysis of plant mutants but also mouse and microorganism
genome analysis. The rich knowledge of repeated sequence that is non-cording region have stored and found out the
interesting Arabidopsis mutants of chlorophyll synthesis through the process of the above studies. We are applying the
development of useful DNA markers for the resolution of various problems of plant variety protection (DNA marking) and
the isolation of novel genic resources for the new phase of plant breeding.

1. DNA marking project

(1) Development of DNA markers of specific cultivar identification using repeated sequences (“DNA marking project”).
We have started “DNA marking project” for cultivar identification of chrysanthemum, orchid and Japanese pear as the
research project for utilizing advanced technologies in agriculture, forestry and fisheries.

2. Virtual RLGS system
(1) Application of in silico genome wide scanning (Vi-RLGS) system.

Restriction landmark genomic scanning (RLGS) is a powerful method for the systematic detection of genetic mutations in
DNA length and epigenetic alteration due to DNA methylation. However, the identification of polymorphic spots is difficult
because the resulting RLGS spots contain very little target DNA and many non-labelled DNA fragments. To overcome this
problem, we developed a virtual image restriction landmark genomic scanning (Vi-RLGS) system to compare actual RLGS
patterns with computer-simulated RLGS patterns (virtual RLGS patterns). Vi-RLGS has been used mainly in methylation
studies of Arabidopsis and the mouse but could theoretically be applied to the genome of any organism, providing that
genomic sequence information is available. In theory, this method allows the study of epigenetic changes caused by 5mC
in all organisms, including mouse, plants and microorganisms. In fact, many actual RLGS spots of mouse genomic DNA
have been verified, and the Vi-RLGS system is effective for epigenetic studies of tissue-specific differentially methylated
regions and embryonic stem cells.

3. Molecular analysis of the novel chlorophyll synthesis mutants of Arabidopsis.

(1) Molecular analysis of the novel chlorophyll synthesis mutants of Arabidopsis.
Novel chlorophyll biosynthesis mutants of Arabidopsis were obtained from M2 pool induced by chemical (EMS) and
physical (fast neutron) mutagens using the brassinosteroid biosynthesis inhibitor (Brz). We have started to analyze them
by the technique of molecular genetics and biochemistry.
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