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-_,1" | RIKEN is one of the main contributors to the development of basic engineering and screening of gene resources, facilitat-

L ing the understanding of the transcriptome. This has led to the discovery made at RIKEN, of broad-regional transcrip-
tions in the genome and pairings of sense/antisense RNA, and to the construction of one of the best RNA clone collec-
tions in the world. Taking advantage of this collection, Functional RNA Research Program, consisting of three
laboratories, are set upon exploring the new RNA continent, finding, identifying and investigating RNA functions as they
go along; resolved to reach their goal of understanding the complex trancriptome and the closely connected genetic net-
work. These data will be the foundation for the bioinformatics effort that will realize the construction of an annotated func-
tional RNA database. The outcomes of this project will not only serve to expand our knowledge RNA regulated gene ex-
pression, the basics of life, but will also be useful for industrial applications.
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Renovating our view of transcriptome and of the proteins as the final active molecules from the genes
by discovering enormous number of functional RNAs
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Only a few hundred non-coding RNAs (ncRNAs) were known before the scientists at RIKEN, together with col-
laborators, discovered that the majority of all transcripts from the genome consist of ncRNA.
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An essential part required for functional RNA research is the analytical resource and facilities capable of handling the
huge amount of ncRNA clones acquired by large-scale analysis of full-length cDNA and CAGE tags. This large amount
of data, as ncRNA clones, is the platform for the Functional RNA research, and should therefore be expanded further. In
order to do this and for preparation of research platform, we are currently researching the ncRNAs gene regulating func-
tions and possible protein-ncRNA/ncRNA-ncRNA interactions. The present studies are performed in collaborations with
the Genomic Sciences Center (RIKEN Yokohama Institute) where such sufficient facilities and resources are located.
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Recent genome-wide annotation efforts have given us an overview of protein coding genes and their RNA products. It is
thought that the transcriptome is generated diverse RNA transcripts by tissue specific expression patterns and alterna-
tive splicing mechanisms, however complete and comprehensive analysis for these molecules has not been completed

yet. A novel discovery adding to this diversity in the transcriptome consists of the noncoding RNA transcripts. Noncoding
RNA such as micro RNA are tiny, but have been shown to be involved in gene regulation. A set of large noncoding RNAs
has been also reported recently. We will focus on further development of RNA analysis technologies in order to analyze
these noncoding RNA transcripts and construct a database containing them all.
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Our mission is to identify and characterize functional non-coding RNAs (ncRNA) by phenotype-based screening assays.
The analyzed ncRNA clones will be provided by the RNA Resource Exploration Laboratory. We will develop new technol-
ogies for analyzing systematic expression regulation of ncRNA in cultured cells, such as construction of virus vectors for
over expression of ncRNA and expression reduction systems by the use of RNAI technologies. On the other hand, we
will establish new screening modes for the involvement of ncRNA in cell functions such as cell growth and cell motility.
Our goal is to find functional ncRNAs whose expression affects cellular phenotypes and to uncover the underlying molec-

ular mechanisms of those functions.
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