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Key Sentences:
Comprehensive analysis of RNA and translation
Elucidation of the impact of translational control on life system
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Outline

“The central dogma of molecular biology”, which represents information flow from DNA to RNA to protein, has
been most basic principle in life. Recent comprehensive analysis revealed that quantitatively and qualitatively,
“translation control” significantly contributes to gene expression in more general than previously expected. Our
laboratory is tackling to the unknown mechanism of translation control, by the combination of next-generation
deep sequencing and classical biochemistry.

Research in FY2017

Currently, our lab consists of an assistant, a technical staff, a postdoc, two master course students from The
University of Tokyo, one master course student from Tokyo Institute of Technology. In addition, a collaborative
Ph.D. student from Yoshida lab in RIKEN also works in our lab. Since our lab launched in last year 2016, huge
efforts of all lab members have helped setting-up of the lab and allows active research currently. By taking
advantage of the comprehensive analysis and classical biochemistry, now we are tackling to the mystery of RNA
and its translation, collaborating with multiple labs inside and outside of RIKEN.

1. Development of a novel technique for cell-type specific epigenetics survey

Collaborating with Professor Shinichi Nakagawa (former associate chief scientist in RIKEN) and others, we
developed a new method to perform chromatin immunoprecipitation sequencing (ChlIP-Seq) in cell-type specific
manner. Expression of tagged core histone protein under cell-type specific promoter allows ones to isolate the
chromatin from the cells of interests, even using the mixture of cell types as starting materials. Following regular
ChlIP-Seq enables to investigate the epigenomic status in genome-wide manner from a specific cell type of interest.
We applied this technique to neuron from mouse brain and performed following H3K4me3 ChIP-Seq. Since
H3K4me3 is a hallmark of promoter region on genome, we could newly discover the hundreds of neuron specific
MRNASs and non-coding RNAs. This work was published in Scientific Reports.

2. Reconstitution of chaperone-mediated human RISC assembly in vitro

Collaborating with Yukihide Tomari’s group from The University of Tokyo, we have perfectly reconstituted
RNA-induced silencing complex (RISC) — an effector of small RNA — formation in human. Small RNAs
including microRNA and small interfering RNA repress gene expression from mRNAs with complementary
sequence by mRNA decay and/or translational repression. Small RNAs are eventually incorporated into
Argonaute proteins and then perform their function as RISCs. However, the detail mechanism of human RISC
assembly has been still largely unknown and an in vitro system that recapitulates human RISC assembly pathway
has been long warranted. Here we reconstituted the human RISC assembly with 8 factors: small RNA duplex,
Argonaute protein, chaperone machinery proteins Hsp70, Hp90, Hop, p23, Hp40, and ATP. Since medical
application of small RNA has attracted great interests, our research provided useful framework to investigate the
mechanism and therapeutic of small RNAs. This achievement was published in RNA.
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