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The new field that integrates wet biclogy, represented by molecular and cellular biologies, and computer
sciences has been considered as one of the most important fields for life science in the 21st century. While
extensive and comprehensive measurement systems for important biomolecules, such as nucleic acid, protein and
sugar chain, and interaction among them being developed, accumulation of staggering volume of information has
been increased rapidly. Our prime task is therefore in development of human resources capable of analyzing the life
process from viewpoints of systems biology and informatics. In the Center for Biosciences and Informatics, we are
working on a wide scope of subjects including utilization of life-related functions, screening of new medicines and
brain science in addition to clarification of the life process.
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Natural Products Chemistry / Chemical Biology / Molecular Biology 3
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ARAI, Midori
Bt (%)
PhD.

Professor
EmiERFR

Department of Biosciences and Informatics
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Our interest is control of cell fates using Chemical Biology based on
Natural Products. This laboratory focuses on isolation of bioactive
molecules from natural resources and development of regenerative
medicines and anti-tumor agents by organic synthesis. We also explore
unknown biological phenomenon through the mode of action of
compounds.

midori_arai@bio.keio.ac.jp https://keiochembio.com
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Biophotonics / Medical photonics / Photo-physical chemistry
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Professor PhD.
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Department of Biosciences and Informatics
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Raman spectroscopy has emerged as a powerful label-free, in-situ observation
technique to probe molecular dynamics within living cells. Using nonlinear optical
processes to boost weak Raman scattering signals, we can approach molecular
information in various systems, such as living cells and tissues. From the
perspective of “chemical insight,” we explore the core of yet unknown life
phenomena in depth, seeking to elucidate their underlying essence in life sciences.
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Evolutionary Biotechnology / Biopharmaceuticals / Proteomics
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Department of Biosciences and Informatics
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This laboratory focuses on the biotechnology of macromolecules, especially proteins, used
to develop new methodologies for solving various biological problems that are resistant to
conventional analytical approaches. Also studied is the development of new methods for in
vitro selection of proteins/peptides (e.g., therapeutic antibodies with membrane-
penetrating peptides, and environmental enzymes) , evolutionary constructive approach
for studying origin and evolution of life, and high-throughput screening of natural proteins.

doi@bio.keio.ac.jp https://sites.google.com/site/biomoleng12/home
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How does the integration of sensory-motor information concern generation of
subtle movements in humans? How do our brains create the function of
'embodiment’ in their minds through acquisition of physical motor skills? I am
solving the riddle of a piece of human intelligence in views of neuroscience. I
am also aiming to contribute to the fields of medicine and arts with the
results of these basic studies for recompiling the academic streams.

ushiba@brain.bio.keio.ac.jp http://www.brain.bio.keio.ac.jp/
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Bioinformatics / Cancer Genome Analysis / Virtual Screening
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This laboratory focuses on bioiformatics in which computer science
methods are used to analyze biological sequences such as DNA sequences
and proteins. Recent activities include cancer genome analysis using next-
generation sequencer and bio-medical big-data analysis. Other topic is
development of a system that automatically performs medical diagnosis
such as image diagnosis by applying deep learning technology..

yasu@bio.keio.ac.jp http://www.dna.bio.keio.ac.jp/
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Systems Biology / Quantitative Biology / Computational Biology
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Professor Ph'D.
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There are many answers to "What is life?". Our approach is to understand
biological phenomena through dynamic models by mathematical modeling,
simulation, and experiment. We also focus on providing computational
platforms that support the integration of theory and experimentation, an
essential role in systems biology.

funa@bio.keio.ac.jp https://www.fun.bio.keio.ac.jp/
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Biotransformation / Protein Engineering / Bioorganic Chemistry
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Professor Ph'D.
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Department of Biosciences and Informatics
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The major research project is the biotransformation of synthetic substrates. A
variety of compounds can be transformed by enzymatic reactions. It is possible
to design the structure of the substrates and the enzyme itself by protein
engineering. Thus, this is a convenient method to understand the function of life
in molecular level. As this kind of transformations can be performed under mild
conditions, they are expected to contribute the sustainable green chemistry.

kmiyamoto@bio.keio.ac.jp http://www2.bio.keio.ac.jp/~kmiyamoto/
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Department of Biosciences and Informatics
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My research interest is the development and the evolution of chordates. I
mainly used ascidian (in Japanese, "HOYA") as a model organism for my
study. HOYA is the most closely related animal to vertebrate animals,
although it has extremely a simple body structure after fast development.
Please visit, https.//www.stkeio.acjp/education/kyurizukai/14_hotta.html
and FABA ( https://www.bpnibiokeio.acjp/chordate/faba/14/top.html )

khotta@bio.keio.ac.jp http://www.bpni.bio.keio.ac.jp/
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Enzyme / Protein / Self-assembly
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KAWAKAMI, Norifumi
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Senior Assistant Professor “Ph.D.
EmERER

Department of Biosciences and Informatics
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We have been designing artificial proteins spontaneously assembled to
form spherical shape supramolecules. We are also interested in developing
the application of these protein nanoparticles that are potentially useful
tools for meso-scale, between nano- and micro-scale, material fabrication.

norikawakami@bio.keio.ac.jp
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Artificial Cell Engineering / Synthetic Biology / Molecular Biology
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Associate Professor Ph'D.
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Department of Biosciences and Informatics
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To understand living cells as a system, conventional top-down approaches such as
molecular biology and biophysics should be compensated by bottom-up approaches that
construct higher-order systems by using defined elements. By using artificial cells and
reconstituted biochemical systems as bottom-up materials, we are challenging to elucidate
the blueprint of life and create yet another material that transcends living systems.

fujiwara@bio.keio.ac.jp
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Design of peptide-based bionanomolecules for specific probes and inhibitors
against oligosaccharide-related diseases including virus infection.
Development of a new generation of chemical biology using contactless
drops generated by acoustic levitation toward containerless processing.

MATSUBARA, Teruhiko
Bt (TH)
PhD.

matsubara@bio.keio.ac.jp https://www.bionano-molec.org/
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Natural Products Chemistry / Chemical Biology / Biosynthesis
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Microorganisms produce a variety of compounds, including medicines,
agrichemicals, and research reagents. Currently, we are focusing on the
development of pharmaceutical seeds from microorganisms, the
development of a method for activating the ability of microorganisms to
produce compounds, and the physiological function of compounds
produced by microorganisms.

ssaito@bio.keio.ac.jp https://midoarai0402.wixsite.com/website
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Bio-image Analysis / Systems Biology / Neuroscience
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BT AT AT T A F Iy 7 5 B%R, Tha RN AZ g
IR S BIETY v 7 TR L T E 370 SRICTIHRIAT R SRS
WAEERAE L, KRH T — & 2 BT 2 72O HFE 7V 2o CTHR % &
DF T, MREEICH A ENTHE T, FRIERS T, SFIFERIH
WF7E b M H#ED TV E T,
We are approaching the dynamic properties of biological systems through
quantitative and mathematical analysis. We make full use of image analysis
and microscope control to understand time-lapse data. Although
neuroscience is the main focus, we are not limited to any particular
subject, and we actively pursue a variety of collaborative research
projects.
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Neuroscience / Neuroinformatics / Neuroplasticity / Motor Control
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We investigate neural mechanisms of motor control by combining
biosignal measurement and informatics methods such as machine learning.
Furthermore, we aim to develop brain-machine interfaces for
neuroprosthetics and assistive technology for the acquisition of motor skills
by detecting motor attempts and brain states in a real-time manner.
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Bioinformatics / Machinelearning / Computer Science
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Assistant Professor (Non-tenured) “Ph.D.
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We are conducting research in the field of bioinformatics, the study of
biological phenomena using algorithmic and mathematical methods. In
particular, we aim to elucidate the role of noncoding RNAs, which have
recently been shown to have a variety of functions ranging from
development and cell differentiation processes to the causes of disease,
through information analysis.
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Synthetic Organic chemistry / Chemical biology / Glycoscience
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Glycans have complex and diverse structures that play essential functions in various
biological phenomena. I focus on utilizing glycan as tools for the development of
functional molecules, including antibody modification and the exploration of inhibitors
using synthetic glycan scaffolds. Through the analysis of synthetic carbohydrate
molecules, I aim to elucidate and control functions of glycan that can only be
achieved through the chemical synthesis of carbohydrate structures.
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