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Key Sentence :
Comprehensive analysis of RNA and its translation
Elucidation of the impact of translation 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 as we 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 FY2016

The biggest achievement since October 2016, when our group has started, was lab setup. Currently, our group
consist of an assistant, a technical staff, and a postdoc as core members. In addition, as collaborators, students and
a postdoc from Yoshida lab in RIKEN, University of Tokyo, and Tokyo Institute of Technology also joined in our
lab. All of them are outstanding and helped to set up the lab environment for active research. Using genome-wide
method, which is our group’s advantage, we are tackling to the mystery of RNA and its translation, collaborating
with multiple labs inside and outside of RIKEN.

1. Mechanism of anti-tumor translation inhibitor Rocaglamide A

Our lab has been working on anti-tumor translation inhibitor Rocaglamide A, which has been originally identified
Aglaia plant. Rocaglamide A targets translation initiation factor elF4A. Here we discovered that Aglaia itself
gained mutations in elF4A to escape from poisoning itself, during its evolution. Furthermore, collaborating with
Ingolia lab from University of California, Berkeley and Ito lab from CLST RIKEN, we solve the crystal structure
of Rocaglamide A bound elF4A and elucidated the detailed mechanism of the function of Rocaglamide A.

2. The mechanism of dosage compensation

Collaborating with Moriya lab from Okayama University and Ingolia lab from University of California, Berkeley,
we have revealed a mechanism of dosage compensation in yeast. In general, gene copy number correlates with the
final output, protein expression. However, a subset of mMRNAs does not follow this rule and their expressions of
genes are compensated and suppressed. We have analyzed the contribution of translation regulation to the dosage
compensation. The achievement of this research was published in PL0oS Genetics.

3. The mechanism of ribosome quality control system

Collaborating with Inada lab from Tohoku University, Tanaka lab from Tokyo Metropolitan Institute of Medical
Science, Beckmann lab from University of Munich, and Ingolia lab from University of California, Berkeley, we
have discovered the fundamental rules of ribosome quality control in yeast and human. It has been known that
ribosome performs quality control of translation of “aberrant” mRNA, degrading the nascent peptide. Here,
conducting diverse methods; genetics, mass spectrometry, cryo-EM structure, and ribosome profiling, we
answered the fundamental question: what hallmark in mRNA is “aberrant” for ribosome. The achievement of this
research was published in Nature Communications.
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