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In these 15 years, biotechnology and molecular biology have been changing such as gene
structural analysis to gene functional analysis to recent non-coding RINAs analysis, and now
they are integrated. Along with this change, analysis technology based on fluorescence
non-RI system has heen makiné striking progress. To get whole biological process in
organisms, not only each biological event, it is very important to take a new technology,
develop analysis method and obtdin many genes information. This dissertation describes
about the development of these methods and analysis of the transcripts (genes and

non-coding RNAs), especially relating to development and differentiation by using these
technologies.

Regarding the gene structural analysis, the . coli genome projeci: started in Japan and we
determined the DNA sequence of araD gene of E. coli by using the fluorescent DNA
sequencer newly commercialized at that time and compared the structure. Next, we
conducted the study about development of new fluorescent primer and practical applications
of laser-excited fluorescent image analyzer to speed up the genome project. We identified
the best primer for dye-primer sequencing method, showed high sensitive agarose gel.
electrophoresis useful for mapping method which was essential for genome analysis and
showed long sequence by sequencing ladder.

Regarding the gene functional analysis, DNA chip is an important technology, we
examined the DNA Chip making method and identified the sensitivity, and finally, we
developed DNA Chip having the sensitivity of 5 pg with significance. And we examined the
effective way for taking the multiple samples, took the data of several mouse tissues, and got
the tissues specific genes. Furthermore, we analyzed Ki-ras mutant, and we showed we
could do the mutation analysis by spotted oligo-DNA Chip. Next, we analyzed the
differential expression among the human Dbrain tissues, and gene expression at the
differentiation of human mesenchymal stem cells by using DNA micro-beads technology
which was more comprehensive analysis technology than DNA Chip. And by integration of
the DNA micro-beads technology into DNA Chip technology, we analyzed the expression at
the several stages in development of human brain and then we identified the several genes
(including function unknown genes) which were predicted the development and
differentiation velated genes. Furthermore, we improved the DNA micro-beads technology
and comprehensively analyzed the expression of non-coding small RNAs (microRNAs)
existing in several stages of mouse embryos development. and then we found 195 kind of new
microRNAs and they were predicted specific microRNAs in the special development stage.
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