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The project attempts to understand how genome-encoded genes function
and create designed genomes that produce materials useful for human life.
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The project analyzes a nucleic acid “RNA”, various =ls ;
functions of which has been identified in recent
years, through informatics and molecular biology —
and challenges the new paradigm of genetic control.
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This project aims comprehensive analysis of whole proteins expressed in

cells/ tissues/ body fluids. Our goal is to understand whole proteome

(protein + -ome) in human and other organism.
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Bioinformatics
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This project aims to develop high-throughput comprehensive chemical
analysis to apply metabolome data to medicine, metabolic engineering, and
agriculture.
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The project aims to develop a software named
“E-CELL System”, a basic environment to run various
simulations on cells and organisms on the computer.
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A project to study the
metabolic state of cancer
cells by identifying and
measuring  metabolic
substances linked to
cancer development and
growth.
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"Tsuruoka Metabolome Cohort Study" project aims to

understand the mechanism of lifestyle related diseases,
to establish the efficient preventives, in cooperation with
Tsuruoka city and local health / medical organizations.
This is the world-first cohort study using Metabolome
analysis technique, and will be utilized for citizens'
health checkup in the future.
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The final goal of this project
is to develop the discase
prevention and preemptive
medical care system based on
the regulation of human-
associated microbiota.
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Astrobiology is a new interdisciplinary (
research field coined by NASA in 1990's, which
covers broad spectrum of understanding the
origin, distribution and future life in the universe.
It holds big questions that are fundamental to
humankind: where and how did life emerge on
this planet? Are there life out there? How
humans will expanding their habitability
beyond Earth.
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Microorganisms are found everywhere in
environments, such as air, soil, water, and
urban built environments. However, genetic
and functional diversity of microbes remain
largely unknown. Our goal is to extend the
knowledge on mierobial diversity and
evolution, and its medicinal, agricultural

and industrial applications.
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Metabolome analysis has been used to investigate
functional substances, taste and aroma components for
various agricultural products scientifically. We aim to
improve the products’ value through the optimization
of production, processing and storage conditions.
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By analyzing the characteristics of tasty rice such as
"Tsuyahime" which was produced in Yamagata prefecture,
we apply the obtained outcomes to the future rice-breeding.
We are also working on the researches to elucidate the
characteristics during the Japanese sake-brewing process.
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