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Message from the President

Okinawa Institute of Science and Technology
(OIST) is a graduate university that attracts some
of the world's best and brightest minds from
Japan and over 60 other countries. It promotes
curiosity-driven research in areas developed by free
minds and in areas inspired by societal challenges.
OIST builds a culture where researchers are leaders
in the forefront of their research areas of choice.
This excellence is further enhanced by institutional
support in OIST's collaborative areas of strength.

Backed by a bold and visionary commitment of
the Japanese government, OIST was created to be
a world-leading science institute that contributes
to Okinawa's sustainable development. In the 12
years since its founding, it has left an indelible
mark on the research landscape in Japan and
beyond. Few nations have shown the insight

to boast such a long-term and transformative
investment in science and technology based on
the vision of a prosperous future.

Establishing OIST in Okinawa — the Blue Zone

of Japan, a historic center of trade, and an island
of rich biodiversity in the sea and on land — was
done with impressive foresight that supports

the wider role of universities in the 21st Century.
The stunning architectural expression of OIST, in
complete harmony with the surrounding natural
beauty and untamed natural power, opens minds
to new knowledge and inventions. OIST is a place
for people and partners interested in searching

for new knowledge and understanding and
how to explore findings and inventions solving
complex and pressing challenges to the benefit
of humankind and for a sustainable future.

Inclusivity and civility are essential parts of OIST's
culture and key to our ability to bring together
people with different expertise and cultures

from all over the world. Here we have an open
environment where diversity supports creativity
by observing, understanding, and exploring the
unknown. The 91 faculty members profiled in this
booklet are at the heart of OIST's mission, and
their commitment to curiosity-driven excellence
is reflected in their research and interest in
supporting complex challenges.

We hope you will find research here that interests
and inspires you. If so, please consider joining us
in our efforts to create a future full of hope for
Okinawa, Japan, and the world.

Karin Markides

Okinawa Institute of Science and Technology (OIST)
President and CEO
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Professor (Adjunct)

Najwa Aaraj

Degrees: MA and PhD, Princeton University

Formerly at: NEC, Intel, IBM T.J. Watson Security Research, DarkMatter, Booz &
Company

Currently at: The Technology Innovation Institute (United Arab Emirates),
Princeton University, NeuTigers, and OIST

Future-Proof Cryptography Unit

The Future-Proof Cryptography Unit is dedicated to developing
cutting-edge solutions resilient to quantum computing.

Our primary areas of focus encompass two critical domains:
Post-Quantum Cryptography (PQC) and Privacy-Enhancing
Technologies (PETs). In the realm of PQC, our unit specializes

in the cryptanalysis of post-quantum cryptographic schemes.
Within the domain of PETs, our team focuses on Secure Multi-
Party Computation (MPC) and Fully Homomorphic Encryption
(FHE). The Unit is also interested in new technologies such as
Verifiable Computation (VC).
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Professor

Ugur G. Abdulla

Degrees: PhD, Academy of Sciences of the Soviet Union / Doctor of Physical
and Mathematical Sciences, High Attestation Commission of Azerbaijan
Republic / Dr. rer. nat. habilitation, Saxon State Ministry of Science and Fine
Arts, Germany

Formerly at: Max Planck Institute for Mathematics in Natural Sciences, University
of Bonn, Massachusetts Institute of Technology, and Florida Institute of
Technology

Analysis and
Partial Differential Equations Unit

The mission of the Analysis and Partial Differential Equations Unit
is to reveal and analyze the mathematical principles reflecting
natural phenomena expressed by partial differential equations
(PDE). We aim to advance the boundary of knowledge in
mathematics and emerging fields of engineering and natural
sciences through the discovery and application of those principles.
Our research focuses on fundamental analysis of PDEs, qualitative
theory and regularity of nonlinear PDEs, optimal control of
systems with distributed parameters, and outstanding applications
in physics, mathematical biosciences, and quantum biology.
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Assistant Professor

David Armitage

Degrees: BSc University of Michigan / MSc University of Florida / PhD University
of California Berkeley

Formerly at: The University of Notre Dame and Rice University

Integrative Community Ecology Unit

Professor

Mahesh Bandi

Degrees: BEng, University of Madras / MSc, PhD, The University of Pittsburgh

Formerly at: The Los Alamos National Laboratory, Harvard University, and
Brown University

Nonlinear and Non-equilibrium Physics Unit

Forecasting and managing the effects of habitat loss, invasive
species, and climate change require an expanded understanding
of populations’ responses to such stressors. To this end, the
Integrative Community Ecology Unit employs theory-informed
experiments and mathematical models to mechanistically
identify how species interactions — such as competition and
mutualism — vary over time and space to influence population
dynamics and nutrient cycling in ecosystems. Current foci include
the biogeography of plant-microbe interactions, determinants
of species’ range limits, and spatial variation in coexistence-
promoting mechanisms.
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The Nonlinear and Non-equilibrium Physics Unit studies the
behavior of things over time. These include commonplace
phenomena, such as how the wind blowing past a turbine

or clouds passing in the sky impact wind and solar energy
production, or how feet and fins evolved over millennia to help
humans and fish move on land and in water, or even how soap
and oil spread on water and why they spread so differently.
Despite our familiarity with these occurrences, they are not yet
fully understood. Their importance to everyday life means that
every new detail we learn could have significant implications for
society and our planet as a whole.
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Associate Professor

Tom Bourguignon

Degrees: Master in Biological Sciences and Master of Advanced Studies in
Sciences, PhD, Free University of Brussels

Formerly at: Hokkaido University, National University of Singapore, and The
University of Sydney

Evolutionary Genomics Unit

The Evolutionary Genomics Unit uses next-generation
sequencing technologies to answer fundamental questions in
ecology and evolution. The unit's main research themes focus
on the evolution of symbiosis between insects and bacteria, the
origin of organism geographical distribution, and the evolution
of the genomes of insects and their symbionts. These research
topics are investigated using a combination of molecular
phylogenetics, genomics, and transcriptomics.
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Professor/Dean of Graduate School

Thomas Busch

Degrees: PhD, The University of Innsbruck

Formerly at: Konstanz University, The University of Innsbruck Aarhus University,
Dublin Institute of Technology, and University College Cork

Quantum Systems Unit

The Quantum Systems Unit investigates theoretical concepts
of the quantum world. Drawing from ultra-cold atomic gases
and other natural and synthetic quantum systems, their aim is
to devise models that explain quantum phenomena—such as
a particle being in two places at the same time—and develop
methods to quantify, control, and engineer them.
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Professor

Pinaki Chakraborty

Degrees: BEng, The National Institute of Technology, Surat / MS, PhD,
The University of lllinois Urbana-Champaign

Formerly at: The University of lllinois Urbana-Champaign

Fluid Mechanics Unit

Professor (Adjunct)

Carlos Cid

Degrees: BSc and PhD, University of Brasilia

Formerly at: RWTH-Aachen, AEP Systems (Ireland) and Royal Holloway,
University of London

Currently at: Simula UiB (Norway) and OIST

Applied Cryptography Unit

The Fluid Mechanics Unit studies how substances flow, be it
the turbulent churning of typhoons or oil streaming through a
pipeline. The unit meticulously analyzes motion through soap
films and pipes to learn crucial details of how energy disperses
in two and three dimensions. Modeling these phenomena can
help predict motion, enhance our response to adverse weather
conditions, and improve the management of oil-pipeline
networks.
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The Applied Cryptography Unit investigates the design and
analysis of modern cryptographic primitives and schemes used
to protect the confidentiality and integrity of data — at rest, being
communicated or computed upon — both in the classical and

the quantum settings. Areas of interest include the algebraic
cryptanalysis of symmetric and asymmetric key algorithms;
design and analysis of primitives for privacy-preserving
cryptographic mechanisms; and the design and analysis of
quantum-safe cryptographic constructions.
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Associate Professor

Keshav M. Dani

Degrees: BS, California Institute of Technology / MA, PhD, The University of
California, Berkeley

Formerly at: The Los Alamos National Laboratory and The Lawrence Berkeley
National Laboratory

Femtosecond Spectroscopy Unit

Using intense, ultrafast laser pulses, the Femtosecond
Spectroscopy Unit explores the optical properties of matter. Its
members study graphene and other two-dimensional materials
for their potential in transparent, flexible electronics; research
semiconductors for photocatalytic and solar energy applications;
and investigate applications of ultrafast laser pulses to biology
and medicine.
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Professor

Erik De Schutter

Degrees: BMed, DMed, HabMed, The University of Antwerp

Formerly at: The University of Antwerp

Computational Neuroscience Unit

The Computational Neuroscience Unit uses computational, data-
driven methods to study how neurons and microcircuits in the
brain operate. We use nanoscale models of neurons, astrocytes,
or synapses to investigate the effects that morphology and
excitability have on information processing and learning. Most
of our models are of the cerebellum or hippocampus because
these brain structures have been studied extensively, allowing for
detailed simulations at many different levels of complexity.
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Professor

UIf Dieckmann

Degrees: BSc, MSc, University of Aachen / PhD, Leiden University

Formerly at: Institute for Advanced Study Berlin, University of Vienna, University
of Montpellier, Complexity Science Hub Vienna, and International Institute for
Applied Systems Analysis

Complexity Science and Evolution Unit

Professor

e
Kenji Doya
Degrees: BS, MS, and PhD, The University of Tokyo

Formerly at: The University of California, San Diego, The Salk Institute, and
The ATR Computational Neuroscience Laboratories

Neural Computation Unit

The Complexity Science and Evolution Unit analyzes the
dynamics of complex adaptive systems governing human
wellbeing and ecosystem services. Methods are selected,
combined, and developed drawing on complexity science,
evolution, socioeconomics, ecology, game theory, theoretical
physics, applied mathematics, and computer science. Key
questions addressed include how to promote prosocial behavior,
how to understand biodiversity dynamics, and how to utilize
living resources sustainably.
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The Neural Computation Unit pursues the dual goals of
developing robust and flexible learning algorithms and
elucidating the brain’s mechanisms for robust and flexible
learning. Our specific focus is on reinforcement learning, in
which an agent, biological or artificial, learns novel behaviors
by exploration and reward feedback. We combine top-down
computational approaches and bottom-up neurobiological
approaches to achieve these goals.
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Professor/Dean of Faculty Affairs

Evan Economo

Degrees: BSc, The University of Arizona / PhD, The University of Texas
Formerly at: The University of Michigan

Biodiversity and Biocomplexity Unit

The Biodiversity and Biocomplexity Unit explores how ecological
and evolutionary processes generate and sustain biodiversity
across levels of biological organization. The unit's research on
biodiversity integrates emerging theoretical, computational,
imaging, and informatics-based approaches with field surveys
and natural history collections. Current projects include the
dynamics of ant communities in the Pacific Islands, global ant
diversity patterns and conservation, the macroevolution of
hyperdiverse ant radiations, the evolution of organismal design,
and community-collaborative ecological monitoring of Okinawa’s
ecosystems.
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Professor (Adjunct)

Artur Ekert

Degrees: M.Sc. The Jagiellonian University / D.Phil. Oxford
Currently at: The University of Oxford, National University of Singapore, and OIST

Quantum Information Security Unit

The discovery that quantum physics allows fundamentally new
modes of information processing has required the existing
theories of computation, information and cryptography to be
superseded by their quantum generalisations. The research unit
will conduct theoretical research into all aspects of quantum
information processing, and into the implications of the quantum
theory of computation for physics itself.

208 (FTvvob)
7—R—Ih—F

FE YT IARE (B AV IR74—FKRE (L)
BB AV I RT+—F KRB OVHE-NVEALKRE, LUV OIST

EFEREFIVT1=vF

EFYERAICLIZAEMNICHLVERLEOATREEA R H
INFZEITEY, FTECRER. ZLTBESHEOERLE .
EROBBIOETFHZATIZER/ALEW->THRDS
BEEICEBEONDZEICHEYELE, EFEREF2Y T4
1zy Tl EFBERLEBEOHSPREIEICOWVLWTERDY
BRZITHILEDHIC.YBRICBIT2EFAERHRD
BEHOVLWTHEMRELET,

Associate Professor

David Elkouss Coronas

Degrees: MSc, Polytechnic University of Madrid / MSc, Télécom Paris, Polytechnic
Institute of Paris / Masters International Business Administration, ICEX-CECO
Business School / PhD, Polytechnic University of Madrid

Formerly at: Complutense University of Madrid and Delft University of Technology

Networked Quantum Devices Unit

The Networked Quantum Devices Unit develops theoretical
tools for enabling near-term quantum devices to perform
communications, computational and cryptographic tasks. The
Unit aims to develop the necessary theoretical tools such as
novel error correction mechanisms, cryptographic protocols,
and simulation algorithms that will enable proof of principle
demonstrations of quantum networks and their applications.
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Professor (Adjunct)

Dmitry Feichtner-Kozlov

Degrees: MSc, Lund University / PhD, Royal Institute of Technology, Stockholm

Formerly at: The Institute for Advanced Study, Princeton, The Royal Institute of
Technology, ETH Zurich and The Institute for Algebra, Geometry, Topology and
their Applications, The University of Bremen

Currently at: University of Bremen and OIST

Applied Topology Unit

Applied Topology is an emerging field in modern mathematics,
which brings the classical techniques of algebraic topology to
applications in other fields of mathematics, exact sciences as well
as computer science. The focus of our unit is on the applications
of topological techniques to questions involving combinatorial
structures, which may appear in geometry, combinatorics, or
even distributed computing.
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Associate Professor

Yejun Feng

Degrees: BSc, Fudan University / MA, The City College of New York / MSc, PhD,
The University of Washington

Formerly at: The University of Chicago, Argonne National Laboratory, and
California Institute of Technology

Electronic and Quantum Magnetism Unit

The Electronic and Quantum Magnetism Unit explores
fundamental issues of correlations in electrons, covering interest
of both condensed matter physics and materials science. This
includes topics such as competition and evolution of charge
and magnetic orders, emergent phenomena and fluctuation
effects, and frustration and disorder in quantum magnets. Using
temperature, pressure, and magnetic field as tuning methods,
and a wide range of probes both locally and at international
user facilities, we explore macroscopic phenomena and their
microscopic origins.
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Professor

Eliot Fried

Degrees: BA, University of California, Berkeley / MS, PhD, California Institute of
Technology

Formerly at: The University of lllinois Urbana-Champaign, McGill University, and
The University of Washington

Mechanics and Materials Unit

Research in the Mechanics and Materials Unit is focused on

the formulation and analysis of mathematical models for novel
systems in the mechanical and material sciences. To derive
physically sound models, we rely on the principles of statistical
and continuum mechanics and thermodynamics. To extract
insight from our models, we use tools from differential and
algebraic geometry, asymptotic analysis, bifurcation theory, and
scientific computing. We also design and perform experiments to
test predictions from, and guide improvements to, our theories.
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Assistant Professor

Tom Froese

Degrees: MEng, University of Reading / DPhil, University of Sussex

Formerly at: The University of Sussex, The University of Tokyo, and The
National Autonomous University of Mexico

Embodied Cognitive Science Unit

Professor

Tomoki Fukai

Degrees: BSc, MSc, PhD, Waseda University

Formerly at: Tata Institute of Fundamental Research, Brain Science Research
Center, Tamagawa University, RIKEN Center for Brain Science, and The
University of Tokyo

Neural Coding and Brain Computing Unit

The Embodied Cognitive Science Unit investigates the hypothesis
that agent-environment interaction is an essential part of, rather
than only a product of, cognition. An agent’s mind is profoundly
shaped by its embodiment and the world, especially in terms

of social, cultural and technological mediation. Using methods
drawn from the intersection of computer science and complex
systems, the implications of this hypothesis are modeled and
tested across scales from adaptive behavior to human thinking.
Applications will advance our understanding of social cognition,
addiction, and human-computer interaction.

e
FL-T70—X

P T4V TR (L (I)). *ftl?qu—(ﬁi(ﬁ )
BAE ey RAKRE, RRAXZE AFVIAEIBRK

E'{zk ﬁwu*ﬂ*’l’%l v b

Cognitive functions of the brain, such as sensory perception,
learning and memory, and decision-making emerge from
computations by neural networks. The advantages of biological
neural computation in comparison with machine computation
reside in the way that the brain’s neural circuits implement
computation. To uncover neural code and circuit mechanisms of
brain computing, the unit takes computational and theoretical
approaches. The goal is to construct a minimal yet effective
description of powerful and flexible computation implemented
by the brain’s neural circuits.
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Associate Professor

Izumi Fukunaga

Degrees: BSc, PhD, University College London

Formerly at: The Max Planck Institute for Medical Research and The Francis
Crick Institute

Sensory and Behavioural Neuroscience Unit

Professor

Gustavo Gioia

Degrees: Diploma in structural engineering, University of Buenos Aires / MSc,
Northwestern University / PhD, Brown University

Formerly at: The University of Minnesota, Rutgers University, and The University
of Illinois Urbana-Champaign

Continuum Physics Unit

The Sensory and Behavioural Neuroscience Unit seeks to
understand how the brain processes incoming sensory
information from the environment. We study how circuit
mechanisms on different spatial and temporal scales underlie
the sense of smell using a variety of modern systems-
neuroscience methods. We seek to analyze the logic of local
circuitry to understand how it is ultimately used to guide
behaviour and how behaviorally-relevant signals across the
brain shape the processing in olfactory sensory areas.
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Continuum Physics Unit members carry out theoretical and
experimental research in the mechanics of continuous media,
including cellular materials, granular materials, and complex
fluids with applications in geophysics, materials science,
hydraulics, and structural engineering.
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Professor

Yukiko Goda

Degrees: BS, The University of Toronto / PhD, Stanford University

Formerly at: The University of California, San Diego, University College London,
and RIKEN Center for Brain Science

Synapse Biology Unit

The Synapse Biology Unit studies how the dynamic features

of synaptic connections between neurons mediate and

maintain effective information processing in the brain. Synaptic
communication not only involves the presynaptic and postsynaptic
sides of a synapse but also nearby synapses that share the local
circuit, and the astrocyte network in which neurons are embedded.
We seek to understand the full biological workings of the synaptic
circuit architecture underlying learning and memory and its
homeostatic maintenance against physiological changes and
pathological insults.
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Professor (Adjunct)

Igor Goryanin

Degrees: BSc, Moscow Engineering Physics Institute / PhD, The Russian
Academy of Science

Formerly at: The Russian Academy of Science, University College London,
The University of Edinburgh, and GlaxoSmithKline

Currently at: The University of Edinburgh and OIST

Biological Systems Unit

The Biological Systems Unit is working on devices in which
microorganisms break down waste, releasing energy in the
process. Key Okinawan industries such as awamori distilleries,
pig and chicken farms, sugar manufacturers, and municipal
wastewater treatment facilities stand to benefit economically and
environmentally from this approach.
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Professor

Shinobu Hikami

Degrees: BSc, MSc, PhD, The University of Tokyo
Formerly at: The University of Tokyo

Mathematical and Theoretical Physics Unit

The Mathematical and Theoretical Physics Unit uses
mathematical models, like random matrix theory, to show that
universal patterns can be observed in widely disparate systems,
from theoretical systems in physics to concrete biological
systems.
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Assistant Professor

Philipp Héhn

Degrees: BSc, The Australian National University / Diploma (equivalent),
Humboldt Universitat zu Berlin/PhD, Universiteit Utrecht

Formerly at: The Perimeter Institute for Theoretical Physics, The Institute for
Quantum Optics and Quantum Information of The Austrian Academy of
Sciences, and University College London

Qubits and Spacetime Unit

How do the structure and dynamics of spacetime emerge from
fundamental quantum building blocks and their quantum laws?
The Qubits and Spacetime Unit studies this question through
an interplay of tools from quantum information theory and
gravitational physics. Our research lies at the interface of these
fields and also touches on the foundations of physics.
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Assistant Professor

Filip Husnik

Degrees: MSc, University of South Bohemia / PhD, Biology Centre of the Czech
Academy of Sciences

Formerly at: The University of British Columbia

Evolution, Cell Biology and Symbiosis Unit

Associate Professor

Hiroki Ishikawa

Degrees: BSc, MSc, PhD, Nagoya University

Formerly at: Tohoku University and The University of Miami

Immune Signal Unit

The Evolution, Cell Biology and Symbiosis Unit studies major
evolutionary transitions such as the origin of the eukaryotic cell
and its endosymbiotic organelles, mitochondria and plastids.
We explore how intracellular symbioses originate, how they are
maintained at the cellular level for up to hundreds of millions of
years, and how the symbionts eventually become either highly
integrated into their host cells or extinct.
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All animals and plants have an innate, or non-specific, immune
system to fight infection and disease. Unlike innate immune cells,
cells in the adaptive immune system remember pathogens they
have encountered. The Immune Signal Unit studies how cells in
the adaptive immune system are activated by the innate system
and form memories of pathogens, with the aim to design more
and better vaccines.

HEHR

Al @R

P REERP (B, 5L, 1)
AIFTR  RAEKP. 24T IR

RESF LI b

A - - HE0EYMF 1=y ML, B O KRIERE
AT R MREAEBICH 2R EMNRE TCHBI Y
FUT7RERE (BERE) ORFEAL, TEREMNERBIC
DUVWTHIRLTWEY, MAAEENEDLSICLTEDS
Dh, FAEFEICHEDLIZVERBLANILTONICHEN R
ENDZDOD, FLEEEAEDLI BT ALRERTREN
ICEEMRBICEEICEAAENEZVIERLZVST 200 %
BYET,

ETOBEYIBERBLOERICHRT 5726, BRRER.
FLRBEFENEERERF>TLEY, BARAREROMA
CRAY BRREROMIIE 1 ELR >R REZLE
LET, BT FLI=y Tl SUDERNBTIFD
RAEzENEL. BREERICL>TESRER DM
EELSN, RELRBLIERSNIEEAZHRLTVES,

14



15

Assistant Professor

Ryota Kabe

Degrees: BS, Kansai University / MS, Osaka University/PhD, Kyushu University

Formerly at: Bowling Green State University, The Max Plank Institute for Polymer
Research, and Kyushu University

Organic Optoelectronics Unit

The Organic Optoelectronics Unit explores the optical and
electrical properties of organic molecules and their applications
for optoelectronic devices. The unit designs and synthesizes new
organic molecules based on computational calculations and
then discerns their excitonic dynamics. Controlling the exciton
dynamics will enable the realization of new optoelectronic
devices.
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Associate Professor

Julia Khusnutdinova

Degrees: BSc, Kazan State University / PhD, University of Maryland, College Park

Formerly at: Washington University in St. Louis and The Weizmann Institute
of Science

Coordination Chemistry and Catalysis Unit

The Coordination Chemistry and Catalysis Unit aims to utilize
metal complexes as molecular catalysts to develop energy-
efficient and sustainable chemical transformations, including
activation of H,, O, and CO,. Another important direction is the
controlled construction of metal chains built of different element
combinations to selectively activate strong chemical bonds. The
unit is also interested in making new materials that change their
properties (e.g. emit light) in response to mechanical force or
other stimulus.
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Professor (Adjunct)

Hiroaki Kitano

Degrees: BA, International Christian University / PhD, Kyoto University

Currently at: Sony Group Corporation, Sony Computer Science Laboratories,
SONY Research, The Systems Biology Institute, The Allan Turing Institute, and
QIsT

Integrated Open Systems Unit

Assistant Professor

Tomomi Kiyomitsu

Degrees: BS, MS, PhD, Kyoto University
Formerly at: Kyoto University, The Whitehead Institute, and Nagoya University

Cell Division Dynamics Unit

Systems biology was founded to accelerate a systems-oriented
understanding of living systems. While significant progress has
been made in the field of systems biology, it is clear that human
cognitive capability itself imposes limitations to uncovering
complex dynamics and principles behind biological systems that
are complex and open-ended. Development of an “Al Scientist”
that can make major scientific discoveries shall overcome such
limitations and trigger significant scientific progress. We strive to
develop Al systems that have a high level of autonomy over the
process of scientific discovery, and hence redefine the way we
do science. Aging, microbiome, and other important biological
questions are being investigated by Al systems.
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During the development of multicellular organisms, cells divide
symmetrically or asymmetrically to create diverse tissues. The
Cell Division Dynamics Unit studies the regulatory mechanisms
of spindle positioning that define division symmetry and
asymmetry. By combining multiple advanced technologies

in cultured human cells, stem cells and early fish (Medaka)
embryos, the unit further advances our understanding of the
mechanisms and roles of spindle positioning, especially in
relation to symmetric cell division.
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Professor

Fyodor Kondrashov

Degrees: BA, Simon's Rock College / MA, University of California, Davis / PhD,
University of California, San Diego

Formerly at: The Center for Genomic Regulation, Catalan Institution for Research
and Advanced Studies, School of Molecular and Theoretical Biology, and
Institute of Science and Technology Austria

Evolutionary and Synthetic Biology Unit

The Evolutionary and Synthetic Biology Unit focuses on
understanding how living things evolved using computation,
theory, experiments and field work. Combining the
understanding of evolutionary mechanisms with evolutionary
theory, computational and synthetic biology approaches,

we design novel biological objects and further penetrate the
mysteries of the evolution of life.
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Assistant Professor

Keiko Kono

Degrees: BS, MS, PhD, The University of Tokyo

Formerly at: Dana-Farber Cancer Institute, Harvard Medical School, and Nagoya
City University

Membranology Unit

Cellular wounding and repair of local plasma membranes occur
constantly in our bodies. Plasma membrane damage can be
induced by various triggers ranging from pathogen

invasion to muscle contraction. The Membranology Unit aims
to elucidate the molecular mechanisms and physiological
consequences of plasma membrane repair.

A long-term scientific goal will be to reveal the link between
cancer/senescence and the plasma membrane.
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Professor

Denis Konstantinov

Degrees: BSc, MSc, Moscow Institute of Physics and Technology / PhD, Brown
University

Formerly at: RIKEN and Brown University

Quantum Dynamics Unit

Professor

Bernd Kuhn

Degrees: Diploma, University of Ulm / Dr rer. nat., Technical University of
Munich

Formerly at: The Max Planck Institute of Biochemistry, The Max Planck Institute
for Medical Research, and Princeton University

Optical Neuroimaging Unit

In the nanoscopic world, electrons can exist in many places

at once—a feature that, if harnessed to encode data, could
revolutionize information processing. The Quantum Dynamics
Unit is exploring the behavior of complex quantum systems,
using high magnetic fields and ultra-low temperatures to
observe and control electrons in certain conditions to find how

to regulate them for applications in quantum computing.
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The Optical Neuroimaging Unit develops novel techniques to
investigate two fundamental questions in neurobiology: how
behavior arises from cellular activity and how the brain processes
information. Kuhn, the unit head, has built two-photon laser
scanning microscopes that enable him to reconstruct 3D images
of neurons with micron resolution and to observe neuronal
activity, both in awake mice.
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Professor

Akihiro Kusumi

Degrees: BSc, DSc, Kyoto University

Formerly at: Kyoto University, The Medical College of Wisconsin, The University
of Tokyo, Nagoya University, The ERATO and ICORP projects of Japan Science
and Technology Agency (JST), and Kyoto University

Membrane Cooperativity Unit

The Membrane Cooperativity Unit strives to understand how
cellular plasma membranes work at very fundamental levels.

For this purpose, the unit is dedicated to developing unique
methodologies for single-molecule observation-manipulation in
living cells and elucidating the mechanisms by which the plasma
membrane molecules are organized and function, by applying
the single-molecule technologies we develop. We now focus on
unveiling the signal transduction hubs in the plasma membrane
and neuronal network formation. As the unit name indicates, we
pay special attention to cooperative molecular interactions in
and on the membrane, as well as those of the plasma membrane
and cytoskeleton.
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Professor

Vincent Laudet

Degrees: BSc, University of Strasbourg / PhD, University of Lille |

Formerly at: Institut Pasteur de Lille, the Ecole Normale Supérieure de Lyon, and
Sorbonne University — Banyuls Sur Mer

Marine Eco-Evo-Devo Unit

The Marine Eco-Evo-Devo Unit uses the extraordinary diversity
of coral reef fish to better understand the role of hormones in
the evolution of life history strategies by integrating ecological,
evolutionary and developmental components. We particularly
focus on specific traits that emerged during metamorphosis such
as pigmentation or behavior and how this ultimately impacts the
fitness of juveniles and adults. We also analyze how pollutants
and endocrine disruptors affect the action of hormones during
the critical step of larval recruitment.
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Associate Professor

Paola Laurino

Degrees: MSc, Milan University / MPh, Leiden University / PhD, ETH Zurich

Formerly at: The Weizmann Institute of Science

Protein Engineering and Evolution Unit

v/
Associate Professor
Qing Liu

Degrees: BS, Fudan University / PhD, The University of Tokyo

Formerly at:The University of Tokyo, University of Pittsburgh, and Fukuoka
University

Geometric Partial Differential Equations Unit

Research in the Protein Engineering and Evolution Unit applies
chemical approaches and protein engineering to study and
manipulate protein functions. The unit is interested in exploring
the evolution of cofactors/substrates and their binding proteins,
and generating artificial enzymes. The unit also likes to apply
synthetic biology tools for triggering cellular responses and
studying metabolic pathways as well as exploring challenging
chemical transformations.
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As an important branch of mathematics, partial differential
equations and geometric analysis are widely applied to various
fields of science including material sciences, image processing,
control theory and so on. The Geometric Partial Differential
Equations Unit focuses on establishing new analytic approaches
to understand behavior and properties of solutions to nonlinear
partial differential equations arising in geometry and related
areas. The unit aims to solve real-world problems by developing
the theory of mathematical analysis.
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Professor

Christine Luscombe

Degrees: BA, MSc, PhD, University of Cambridge

Formerly at: University of Washington

pi-Conjugated Polymers Unit

The pi-conjugated polymer unit works on developing new
materials suitable for organic electronics, bioelectronics,

and wearable electronics. In that regard, the group focuses

on two aspects: developing more efficient, controlled, and
environmentally sustainable methods to synthesis pi-conjugated
polymers; and performing structure-property relationship
studies of synthesized polymers to improve the performance

of the materials. More recently, the unit has also begun work

on understanding the fate of microplastics in the marine
environment.

2
IVRATA=RFANLA

Py Ty O RE (BE, BL, BL)
BB : 7oV bk

NARGER)2—2=y

NAFHFRIv—2 =y bF, BEILI AR N(F
ILJFAZVR, Y2757 LVILIFAZIRISELT
FMHORREICIRYBATHLET, BEENICIE LYHERDY
REEEEHOMARE. BREICLVELVWIXTAF T LA
AERAEDHARE, KU — 0B ERHEEEAME O
MEZAMLESELZILITEALTVET, SoICRETIE
BEBRBICBIIZYA/ATSRAFYvIDEGERETS
HRICBEFLTVWET,

alm
Professor/Dean of Research

Nicholas Luscombe

Degrees: BA, MA, The University of Cambridge / PhD, University College London

Formerly at: Yale University, EMBL-European Bioinformatics Institute, and
The University of Cambridge

Genomics and Regulatory Systems Unit

To function normally, organisms must ensure that genes are
switched on and off at the right times and locations. Gene
expression control is a complex process that requires the
coordinated action of many regulatory biological molecules.
Defects in the process can lead to many diseases, such as
cancer. The Genomics and Regulatory Systems Unit combines
computational and experimental methods to study principles of
gene regulation during early organismal development.
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Professor

Ichiro Masai

Degrees: BSc, MSc, PhD, The University of Tokyo
Formerly at: The University of Tokyo, King's College London, and RIKEN

Developmental Neurobiology Unit

Assistant Professor

Franz Meitinger

Degrees: MSc, The University of Regensburg / PhD, University of Heidelberg

Formerly at: German Cancer Research Center and Ludwig Institute for Cancer
Research

Cell Proliferation and Gene Editing Unit

The Developmental Neurobiology Unit uses the zebrafish as

a model system to study the mechanisms that control cell
development and tissue building. OIST's high-capacity aquarium
system houses some 200,000 fish in 4,800 tanks to maintain
mutant and transgenic lines of zebrafish for projects that
investigate how the vertebrate retina develops.
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Every day, millions of cells in our body divide to maintain
essential tissue functions. Errors in cell division can lead to
developmental disorders or cancer. The research of the unit is
focused on molecular mechanisms of cell division and quality
control in normal and cancer cells to understand tumor-
suppressive mechanisms and identify biomarkers that confer

a cancer-specific vulnerability to chemical drugs. The unit
combines high throughput imaging, gene editing and genome
wide screens to open new avenues for therapeutic development.
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Professor

Jonathan Miller

Degrees: BS, Yale University / PhD, The University of Cambridge / PhD, California
Institute of Technology

Formerly at: Baylor College of Medicine, Princeton University, NEC Research
Institute, The University of Chicago, and Bell Laboratories

Physics and Biology Unit

The Physics and Biology Unit develops physical science-based
tools aimed primarily at the study of biological systems. Major
interests include genome evolution and population genomics
to obtain new insight into how genetic variation couples natural

selection and evolution.
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Professor

Satoshi Mitarai

Degrees: BS, MS, Osaka Prefecture University / PhD, The University of
Washington

Formerly at: The University of California, Santa Barbara

Marine Biophysics Unit

The Marine Biophysics Unit examines how ocean currents

affect the marine life of hydrothermal vents and coral reefs
around Okinawa. Using buoy deployments, population genetics,
computer modeling, remotely and wave-operated vehicles, and
physical oceanographic measurements, the unit is mapping the
Kuroshio current circulation, tracking larval dispersal, hunting for
the source of an invasive coral-eating sea star, and monitoring

plankton health.
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Professor

William John Munro

Degrees: BBSc, MSc, DPhil, The University of Waikato

Formerly at: Hewlett Packard and NTT Basic Research Laboratories

Quantum Engineering and Design Unit

The Quantum Engineering & Design Unit explores the design
and system engineering of future quantum technologies with
the aim to provide a path from today’s theoretical concepts to
their real-world implementation. In particular, our focus will be
associated into three broad overlapping areas: the design of
guantum network technologies for a future quantum internet
including edge and fog computing; distributed quantum
computation; and the exploration of hybrid quantum systems

and their applications.
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Professor (Adjunct)

Gene Myers

Degrees: BS, California Institute of Technology / PhD, University of Colorado

Formerly at: Howard Hughes Medical Institute Janelia Research Campus, The
University of California, Berkeley, and Celera Genomics Informatics Research.

Currently at: The Max Planck Institute of Molecular Cell Biology and Genetics
and OIST

Algorithms for Ecological and Evolutionary
Genomics Unit

The Algorithms for Ecological and Evolutionary Genomics Unit
develops computer algorithms for core problems in genomics,
such as genome assembly and comparison, with the aim to study
the genomes of every extant species on our planet.
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Assistant Professor

Akimitsu Narita

Degrees: BSc, MSc, The University of Tokyo / Dr rer nat, The Max Planck Institute
for Polymer Research and Johannes Gutenberg University of Mainz

Currently at: OIST and The Max Planck Institute for Polymer Research

Organic and Carbon Nanomaterials Unit

The Organic and Carbon Nanomaterials Unit explores
syntheses of novel functional organic materials and carbon-
based nanomaterials with perfectly defined structures, using
the techniques of organic chemistry, polymer chemistry, and
materials science. The unit aims to elucidate the structure-
property relationships of the nanomaterials as well as their
applications, ranging from optoelectronics and nanoelectronics
to spintronics and bioimaging.
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Assistant Professor

Yasha Neiman

Degrees: BA, Open University of Israel / BSc, Ben-Gurion University of the
Negev / PhD, Tel Aviv University

Formerly at: Pennsylvania State University and Perimeter Institute for
Theoretical Physics

Quantum Gravity Unit

The Quantum Gravity Unit is a theoretical group driven by an
interest in the laws of nature. The group’s work is at the interface
of three pillars of modern fundamental physics: gravitation,
particle physics, and cosmology. Using new models and
theoretical tools, the group aims to reconcile the conflicting
lessons that nature has taught us about the structure of reality.
Current work involves higher-spin theory, de Sitter physics,
holography, and black hole thermodynamics.
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Professor

Kae Nemoto

Degrees: PhD, Ochanomizu University

Formerly at: The University of Queensland, University of Wales, and National
Institute of Informatics

Quantum Information
Science and Technology Unit

Quantum information science and technology brings two
disciplines, quantum mechanics and information theory,
together. It includes, but is not limited to, quantum computation,
quantum communication, and quantum metrology. Information
theory has provided a new way for quantum mechanics to
develop, and quantum mechanics can fundamentally change the
principles of the current ICT. In the last decade, our quantum
world has rapidly expanded with the growth of this new field of
QIST. In our unit, we investigate the various possibilities of QIST
to design and implement quantum information technology as
well as to deepen our understanding of the quantum world.
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Professor

Sile Nic Chormaic

Degrees: BSc, MSc, Maynooth University / PhD, Sorbonne Paris Nord University

Formerly at: The University of Innsbruck, The University of Melbourne, The Max
Planck Institute for Quantum Optics, Munster University of Technology, and
University College Cork

Light-Matter Interactions for Quantum
Technologies Unit

Interactions between light and matter occur all around us, from
the lenses in our eyes to photosynthesis. The Light-Matter
Interactions for Quantum Technologies Unit isolates and studies
small numbers of particles using optics devices such as optical
tweezers, optical nanofibers or plasmonic metamaterials. We
can trap single particles, and study their dynamics and how their
characteristics influence how they are manipulated by light. The
particles range in size from atoms for developing quantum-
based technologies such as sensors, to biological particles such
as cells for lab-on-a-chip diagnostics. The goal is to better
understand photons, atoms, cells, and proteins - the building
blocks of the world.
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Assistant Professor

Yoshinori Okada

Degrees: BSc, PhD, Nagoya University

Formerly at: The Massachusetts Institute of Technology, Boston College, and
Tohoku University

Quantum Materials Science Unit

The broad objective of the Quantum Materials Science

Unit is to explore novel physics in quantum materials,

which also leads to future nano-electronics and nano-
spintronics applications. Particularly, our unit focuses on
topological materials, Dirac materials, 2D van der Waals
materials, correlated systems, and high-Tc superconductors.
Our strength is the ability to combine advanced material
synthesis techniques and ultra-high resolution single particle
spectroscopies. This will allow us to design novel charge,
spin, orbital, and/or phonon states in a variety of engineered
quantum systems.
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Professor (Adjunct)

Svante Paibo

Degrees: PhD, University of Uppsala

Formerly at: The University of Zirich, The University of California, Berkeley, and
The University of Munich

Currently at: TheMax Planck Institute for Evolutionary Anthropology and OIST

Human Evolutionary Genomics Unit

We use the genomes of Neandertals and Denisovans, the
closest evolutionary relatives of present-day humans, to
identify genomic variants that are unique to modern humans.
We introduce such variants that may influence metabolism,
neuronal function and behavior into the genomes of cells and
of mice to study their physiological consequences. We hope to
learn how modern humans are unique and perhaps aspects of
why we developed complex cultures and technology on a scale
far exceeding our predecessors.
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Assistant Professor

Gerald Pao

Degrees: BS, The University of California, San Diego / PhD, The University of
California, San Diego and The Salk Institute

Formerly at: Scripps Institution of Oceanography, National Institute for Advanced
Industrial Science and Technology, The Salk Institute, and Vertex Pharmaceuticals

Biological Nonlinear
Dynamics Data Science Unit

The Biological Nonlinear Dynamics Data Science Unit's
research interests are focused on complex biological, social
and economic systems with complicated relationships such

as systems neuroscience, gene regulation, and ecology. We
use high performance computing and Data science to study
special geometries called "low-dimensional manifolds.” We test
computational results with wet-lab experiments, predict future
behavior and explore causal relationships, but also determine if
a system is becoming unstable and find early warning signs of
important transitions or disasters.
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Professor

Simone Pigolotti

Degrees: MSc, University of Rome La Sapienza / PhD, The International School
for Advanced Studies, Italy

Formerly at: Niels Bohr Institute and Niels Bohr International Academy,
Universitat Politecnica de Catalunya, and The Max Planck Institute for the
Physics of Complex Systems

Biological Complexity Unit

The Biological Complexity Unit studies how stochastic
fluctuations influence the dynamics of biological systems, and
the strategies adopted by biological systems to cope with
these fluctuations. We study these phenomena by means of
theoretical or computational methods from non-equilibrium
statistical physics, combined with experiments.
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Professor

Yabing Qi

Degrees: BSc, Nanjing University / MPhil, The Hong Kong University of Science
and Technology / PhD, The University of California, Berkeley

Formerly at: Princeton University

Energy Materials and Surface Sciences Unit

Challenges associated with energy supply and global warming
have raised public awareness of the need to develop alternative
“green” energy sources. Substantial research effort has been
directed towards efficient and cost-effective energy harvesting
and storage devices. Studies have shown that surfaces and
interfaces are of paramount importance in these devices.

The Energy Materials and Surface Sciences Unit investigates
surfaces and interfaces in energy materials and devices, and
aim to establish the structure-property relationships in these
materials and devices, as well as develop next-generation energy
harvesting and storage device technology.
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Professor

Timothy Ravasi

Degrees: MSc, PhD, The University of Milan

Formerly at: The University of Queensland, RIKEN, The Scripps Research Institute
(The University of California, San Diego), and KAUST

Marine Climate Change Unit

The Marine Climate Change Unit studies the mechanisms

of acclimation and adaptation of marine organisms to the
environment. We are particularly interested in looking at
ecologically relevant issues in light of rapid environmental
changes, such as climate change. Using the latest genomics
approaches, we seek to identify the molecular pathways
responsible for the acclimation and adaptation of tropical fish to
rising ocean temperatures and acidification.
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Assistant Professor

sam Reiter

Degrees: BS, Brown University / PhD, NIH-Brown University Graduate
Partnership Program

Formerly at: Brown University, National Institutes of Health, and The Max Planck
Institute for Brain Research

Computational Neuroethology Unit

The Computational Neuroethology Unit seeks to uncover the
principles governing animal behavior and its neural basis. To
achieve this goal, the unit combines novel methods for high-
resolution behavioral recording with systems neuroscience and
computational approaches. The unit currently focuses on coleoid
cephalopods (cuttlefish, octopus, and squid), a group of marine
invertebrates that evolved uniquely large brains and complex
behaviors.
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Professor (Adjunct, Visiting)

Daniel Rokhsar

Degrees: AB, Princeton University / MS, PhD, Cornell University
Formerly at: IBM TJ Watson Research Center

Currently at: The University of California, Berkeley, Lawrence Berkeley National
Laboratory, The US Department of Energy Joint Genome Institute, and OIST

Molecular Genetics Unit

Work in the Molecular Genetics Unit combines comparative
genomics, population genetic modeling, and genetic mapping.
The unit uses new approaches for sequencing and analyzing
genomes to investigate the evolution of morphological and
functional complexity among related animals to be able to
illuminate the key transitions in their evolution. Our current focus
is on cephalopods — how their unique nervous system emerged
independently of vertebrates and the genomic underpinnings of
their capacity for complex behaviors.
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Assistant Professor

Marco Edoardo Rosti

Degrees: BSc and MSc, Politecnico di Milano / PhD, City, University of London
Formerly at: TKTH Royal Institute of Technology and The University of Tokyo

Complex Fluids and Flows Unit

The Complex Fluids and Flows Unit studies multiscale and
multiphysics problems related to fluid dynamics by means

of numerical simulations. Turbulence, non-Newtonian fluids,
multiphase and fluid-solid interaction problems are studied with
the goal of understanding the basic phenomena that govern the
flows and their application in more realistic scenarios in order to
find practical ways to control and manipulate the flows.
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Assistant Professor

Lauren Sallan

Degrees: BS, MS, Florida Atlantic University / SM, PhD, University of Chicago

Formerly at: University of Michigan and University of Pennsylvania

Macroevolution Unit

The Macroevolution Unit investigates how environmental
changes, global events, ecological interactions, and key traits
have shaped biodiversity across wide geographic areas and
through millions of years—a scale defined as macroevolution.
The Unit" s researchers seek to determine the origins of modern
biodiversity in marine and freshwater ecosystems and to
understand how species respond to big challenges, whether
these challenges be living or environmental, regional or global,
gradual or sudden. Their work combines computational analyses
of immense, newly-constructed global and fossil databases of
fishes and other vertebrates with biomechanical, behavioral,
and evolutionary developmental experiments, ecological
observations and other detailed investigations of species-level
diversity.

e
A—=L>H%5—=>

F ZAYL TSy T4y o KFE (BL, B vhTRFE (L, D)
BIFAE : SYHAVKB RV VARZTKRE

KiElbar=vyh

KELLI=y ME REOE L, HERRED A~ b EREF
MAEEEER. BEAZ2EEREESEN. EDL5ICLT
ABERERT—I, A OLEEHIE T, EUEHREERKALT
Eroh. Thhb[REL]ZHFRLTCVET, 2=V D
WREIL BEBLCRKERERICBIIERROED S HM
DRFEEBES A IZL, BRI, £/ IS HERRRED, L&
oY e EFITIEEAENICREL, EYHIWIIREOEL
HH72H7 | NIRRT, EMELEDLSITIEETED
W aBRBTHZEABIRLTVWET, FICBRIN-AES
ELH LT 2EMBDOBEARBHIRBEDET —2XN—2
AL, EEREFNER, THER £V HFENER,
SRR TOMOELRILOSHREDHFMARELEAES
hETHREIT>TVET,

Professor

Noriyuki Satoh

Degrees: BS, Hirosaki University / MSc, Niigata University / PhD, The
University of Tokyo

Formerly at: Kyoto University

Marine Genomics Unit

Professor

Hidetoshi Saze

Degrees: BSc, MSc, Kyoto University / PhD, The University of Basel

Formerly at: The National Institute of Genetics

Plant Epigenetics Unit

Sequencing the genomes of the major marine phyla helps
explain relationships between organisms, both in terms of
large-scale evolution and within their ecosystems. The Marine
Genomics Unit's ability to quickly sequence large genomes has
made it the first lab ever to decode the genetic sequences of

a coral and a mollusk. The unit also has found evidence of a
common ancestor that links humans to sea stars.
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Genes shape living organisms, and epigenetics explores the
mechanisms controlling gene activity. Our research focuses on
unraveling these epigenetic mechanisms, utilizing diverse plant
species such as Arabidopsis, rice, and mangroves. Through
understanding these processes, we aim to contribute significantly
to advancements in agriculture and human health.
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Professor

Nic Shannon

Degrees: BSc, The University of Birmingham / PhD, The University of Warwick

Formerly at: The University of Bristol, The University of Wisconsin-Madison, The
Max Planck Institute for the Physics of Complex Systems and Atomic Energy,
and Alternative Energies Commission (CEA)

Theory of Quantum Matter Unit

Quantum materials are governed by how their electrons interact.
In metals, such as copper, electrons largely ignore one another,
but in quantum materials they have a “social life.” The Theory

of Quantum Matter Unit's main goal is to uncover new laws of
physics that explain the interactions of electrons in groups.
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Professor/Provost

Amy Shen

Degrees: PhD, University of Illinois Urbana-Champaign

Formerly at: Harvard University and University of Washington

Micro/Bio/Nanofluidics Unit

Microfluidics and lab-on-a-chip technologies have emerged

as transformative platforms, enabling precise fluid control

and analysis, alongside sophisticated analytical and imaging
capabilities. Within the Micro/Bio/Nanofluidics Unit, we combine
experiments, theory, and modeling to understand the flow
behavior of complex fluids containing DNA, surfactants, and
cells. Our goal is to decode the subtle complexities of fluid

flow, accelerate drug screening methodologies, elevate disease
diagnostics, and refine environmental monitoring techniques, all
conducted at small length scales.
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Professor

Tsumoru Shintake

Degrees: BSc, PhD, Kyushu University
Formerly at: High Energy Accelerator Research Organization and RIKEN

Quantum Wave Microscopy Unit

The Quantum Wave Microscopy Unit has succeeded in
developing a new electron microscope which enables us

to observe molecule arrays inside protein crystals or small
molecule crystals. Conventionally, only X-ray crystallography
can observe these 3D structures. We broke this barrier by using
the fundamental physical understanding of Bragg diffraction,
including phase relations in quantum mechanical probability
function, by which we developed a new imaging theory. Drug
development will be accelerated by studying physiologically
important proteins at the atomic structure level and binding
inhibitor chemicals. The new microscope will also contribute to a
variety of diverse fields.

To prepare for future pandemics, we are aiming to develop
clinical care methods based on ethanol vapor inhalation for the
prevention and cure of respiratory viral infections.
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Transitional Assistant Professor

Oleg Sitsel

Degrees: BS, Tallinn University of Technology / PhD, Aarhus University

——

Formerly at: Aarhus University, The European Molecular Biology Organization
(EMBO), and The Max Planck Institute of Molecular Physiology

Marine Structural Biology Unit

Coral reefs are incredibly diverse and important ecosystems,
home to about one-third of all marine species. Now, these
“rainforests of the oceans” are under severe threat from climate
change, with marine heatwaves causing reef-building corals

to expel their crucial internal symbionts. The Marine Structural
Biology Unit uses the latest structural biology techniques
available to understand the mechanisms underlying this process,
which may help to devise interventions, as well as to investigate
other fundamental aspects of coral biology.
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Assistant Professor

o
Liron S peyer
Degrees: MMath, University of Warwick / PhD, Queen Mary University of London

Formerly at: The University of East Anglia, Osaka University, and The University
of Virginia

Representation Theory and
Algebraic Combinatorics Unit

Representation theory is a rich subject within algebra with
connections to many other areas of mathematics. Our unit

is focused on those parts of representation theory that
generalize the study of symmetric groups in several directions.
In particular, for the algebras arising in our research, algebraic
combinatorics drives much of the structure we study, which
largely centers around the philosophy of “"decomposing
representations”.
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Associate Professor (Adjunct)

Greg Stephens

Degrees: BSc, Ohio University / MSc, Syracuse University / PhD, The University
of Maryland

Formerly at: Princeton University and The Los Alamos National Laboratory

Currently at: VU University Amsterdam and OIST

Biological Physics Theory Unit

While physicists have long searched for universal laws that
explain the nature of matter and energy, until recently the
complexity of biological systems proved daunting. The Biological
Physics Theory Unit searches for simple, unifying principles in
the brains and behavior of living systems. Working closely with
experimentalists, unit members combine quantitative biological
measurements with theoretical ideas drawn from statistical
physics, information theory, and dynamic systems.
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Transitional Associate Professor

Gergely Janos Sz6116si

Degrees: MSc, PhD, E6tvos Lorand University

Formerly at: E6tvos Lorand University and The Institute of Evolution, Centre for
Ecological Research, Hungary

Model-Based Evolutionary Genomics Unit

Assistant Professor

Hiroki Takahashi

Degrees: MS, PhD, The University of Tokyo

Formerly at: The University of Sussex, The University of Tokyo, and Osaka
University

Experimental Quantum Information
Physics Unit

The Model-Based Evolutionary Genomics Unit works at the
crossroads of computational and evolutionary biology. Our
long-term goal is to achieve an integrative understanding of
the evolution of life on Earth and the origins and emergence
of complexity across different biological scales, from individual
proteins to ecosystems. To move towards this goal, we develop
and apply model-driven evolutionary genomics methods

to reconstruct the Tree of Life and the major evolutionary
transitions that have occurred along its branches.
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The Experimental Quantum Information Physics Unit carries out
experimental studies on highly controllable quantum systems.

A particular research emphasis is put on the development of ion
traps with optical interfaces mediated by single photons. A single
atomic ion is trapped inside a high-Q optical micro-resonator
such that it strongly interacts with photons. The unit investigates
the novel physics of such strongly coupled quantum systems
and harnesses the ion-photon interaction to create a functional

quantum device for networked quantum information processing.
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Professor

Tomoyuki Takahashi

Degrees: MD, PhD, Tokyo Medical and Dental University
Formerly at: Kyoto University, The University of Tokyo, and Doshisha University

Cellular and Molecular Synaptic
Function Unit

In the Cellular and Molecular Synaptic Function Unit, we
investigate mechanisms underlying the maintenance of
neurotransmission. As model preparations, we developed rodent
giant presynaptic terminals visualized in slices or culture, and
human synapses newly formed in neuronal culture differentiated
from iPS cells. For functional analyses, we utilize patch-clamp
electrophysiology, live imaging and quantitative proteomics,

in combination. We aim at clarifying cellular and molecular
mechanisms underlying dynamic brain functions, thereby
obtaining effective therapeutic tools for neuronal diseases.
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Professor

Fujie Tanaka

Degrees: BS, Gifu Pharmaceutical University / PhD, Kyoto University

Formerly at: The Scripps Research Institute

Chemistry and Chemical Bioengineering Unit

The Chemistry and Chemical Bioengineering Unit develops
methods and strategies for the construction of organic
molecules. The strategies that this unit investigates include
asymmetric synthetic methods and organocatalytic methods. The
molecules that this unit designs and creates include enzyme-like
catalysts and functionalized small molecules. Studies undertaken
by this unit contribute to the creation of molecules necessary

to elucidate biological mechanisms and the control of biological
systems.
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Assistant Professor

Kazumasa Z. |anaka

Degrees: BS, MS, Kitasato University / PhD, The University of California, Davis

Formerly at: RIKEN Center for Brain Science

Memory Research Unit

Professor

Jun Tani

Degrees: BSc, Waseda University / MSc, The University of Michigan / PhD,
Sophia University

Formerly at: Sony Computer Science Laboratories, RIKEN Center for Brain
Science, and The Korean Advanced Institute of Science and Technology

Cognitive Neurorobotics Research Unit

The Memory Research Unit aims to understand how memories
are encoded, retrieved and consolidated in the brain. Extensive
evidence and theoretical works suggest unique roles for

the hippocampus in these processes and propose that it
mnemonically processes external and internal information.
Nevertheless, the hippocampus’ specific contribution remains
unclear. Our goal is to provide a comprehensive view on

the hippocampal role in memory. To this end, we use in vivo
electrophysiology and Ca2+ imaging in freely moving mice
combined with genetic labeling, manipulation, and tracing.
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The Cognitive Neurorobotics Research Unit focuses on
understanding the principles of embodied cognition and mind
by conducting synthetic neurorobotics experimental studies. The
essential questions include how compositionality in perception,
action, and thoughts can be acquired via consolidative learning
of behavioral experiences through stages of development,

how social cognition with perception of self and others can be
developed through enactive and contextual interaction with
others, and how phenomenology of consciousness and free
will can be accounted for scientifically. The long-term research
goal of the unit is to reconstruct the development of general
cognitive minds of infants up to the age of four in synthetic
neurorobotics experiments.
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Assistant Professor

Marco Terenzio

Degress: MS, University of Padua / PhD, University College London

Formerly at: Cancer Research UK, The German Cancer Research Center, and The
Weizmann Institute of Science

Molecular Neuroscience Unit

The Molecular Neuroscience Unit investigates how neurons
regulate the flux of information from the periphery to the center.
We look at the mechanisms underlying the correct localization
of signaling complexes, endosomes, mitochondria and mRNP
granules by molecular transport and/or local protein synthesis
and how this affects neurodegeneration and pathology.
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Assistant Professor

Reiko Toriumi

Degrees: BS, Indiana University Bloomington / PhD, University of California,
Irvine

Formerly at: Centre de Physique Théorique de Luminy and Radboud University
Nijmegen

Gravity, Quantum Geometry and
Field Theory Unit

The Gravity, Quantum Geometry and Field Theory Unit's research
interest lies in revealing the quantum nature of spacetime.
Geometrical aspects of gravity, manifested in General Relativity,
have been enjoyed by the advancement in quantum gravity
approaches, such as matrix models, tensor models, and lattice
methods. Quantum field theory is a solid modern tool in
describing physical systems with many degrees of freedom,
letting us explore critical phenomena and the scale dependence
of physics through the renormalization group. We combine these
advanced tools to study quantum gravity.
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Associate Professor

Emile Touber

Degrees: MSc, The University of lllinois Urbana-Champaign / Diplome
d'Ingénieur, Institut Supérieur de Mécanique de Paris / PhD, University of
Southampton

Formerly at: GE Global Research in Munich and Imperial College London

Shocks, Solitons and Turbulence Unit

The Shocks, Solitons and Turbulence Unit studies linear and
nonlinear wave phenomena with a primary interest in energy
redistribution across space-time. We currently focus on studying
the Earth under its “blue” and “green” aspects. We model and
observe large-scale coupling between the ocean and the various
layers of the atmosphere. We investigate and measure water
flows across scales in forests — from that inside an individual
tree up to a whole forest — to help anticipate the sensitivity of
their growth to environmental changes.
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Professor

Gail Tripp

Degrees: BSc, PhD, PGDipCIPs, The University of Otago
Formerly at: The University of Otago

Human Developmental Neurobiology Unit

The Human Developmental Neurobiology Unit investigates
the nature, causes, and management of ADHD. Unit members
study why children diagnosed with ADHD respond differently
to reinforcement, and they work with colleagues overseas
conducting fMRI and drug studies to explore the disorder’s
underlying neurobiology. The unit is also studying the social
problem solving skills of children with ADHD and developing a
skills program for Japanese parents dealing with ADHD.
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Professor

Jason Twamley

Degrees: BA, Trinity College Dublin / PhD, University of Alberta

Formerly at: National University of Ireland Maynooth and Macquarie University

Quantum Machines Unit

The Quantum Machines Unit develops, both theoretically and
experimentally, devices that bring disparate types of individual
quantum sub-systems together to function collectively in
performing useful tasks. Applications of quantum machines
range from developing tomorrow’s quantum computer networks
to creating ultraprecise magnetometers for biomedical imaging
and inertial navigation.
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Assistant Professor

Marylka Yoe Uusisaari

Degrees: MSc, PhD, Helsinki University

Formerly at: RIKEN Center for Brain Science, OIST, Hebrew University of
Jerusalem, and Erasmus MC

Neuronal Rhythms in Movement Unit

The ultimate aim of the brain is to generate bihavior, virtually
always enacted through body movements that are deliberate
and well-timed. The Neuronal Rhythms in Movement Unit
seeks to understand the “master clock” underlying the spatio-
temporal coordination of motor activity, through anatomical,
electrophysiological, computational, and behavioral viewpoints,
with a particular focus on natural locomotion and the olivo-
cerebellar system.
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Associate Professor

Hiroshi Watanabe

Degrees: BS, Tokai University / MS, PhD, Tokyo Institute of Technology

Formerly at: Tokyo Metropolitan Institute of Medical Science, Heidelberg
Institute of Zoology, and The Centre for Organismal Studies (COS) at The
University of Heidelberg

Evolutionary Neurobiology Unit

Professor

Jeff Wickens

Degrees: BMedSc, MBChB, PhD, The University of Otago
Formerly at: The University of Otago

Neurobiology Research Unit

Research projects of the Evolutionary Neurobiology Unit
include anatomical and physiological dissections of the
nervous systems of basal metazoans, mainly on diffused and
regionally condensed nervous systems of cnidarians, and
analysis of genetic mechanisms underlying the development
of the regionalized (semi-centralized) nervous system of
cnidarians. The unit also carries out a comprehensive analysis
of chemical neurotransmission among the basal metazoan
lineages. They combine cutting-edge genetic, neuroscientific,
and neuroimaging techniques on cnidarians and other basal
metazoans and phylogenetic analysis to reconstruct the early
evolutionary processes of the nervous system.
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The goal of the Neurobiology Research Unit is to understand
neural mechanisms of learning in the brain. The unit studies
physical changes that take place in synapses due to learning
experiences and how these changes depend on dopamine, a
chemical that plays a key role in motivation. This research has
the forward goal of developing better treatments for disorders
such as Parkinson’s disease and attention-deficit hyperactivity
disorder.
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Professor

Matthias Wolf

Degrees: MPharm, The University of Innsbruck / PhD, Brandeis University

Formerly at: Harvard Medical School, Boston Children’s Hospital, Brandeis
University, and The University of Innsbruck

Molecular Cryo-Electron Microscopy Unit

The Molecular Cryo-Electron Microscopy Unit investigates the
structure of macromolecular complexes with an emphasis on
viruses, ion channels, and membrane proteins. The unit seeks
better understanding of macromolecular functions that govern
important processes such as infection and cellular signaling,

as well as improvements in specimen preparation and image
processing. In addition, the unit explores novel techniques

to obtain a detailed three-dimensional map of brain tissues at
unprecedented resolutions.
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Associate Professor

Makoto Yamada

Degrees: BS, University of Aizu / MS, Colorado State University / PhD, The
Graduate University for Advanced Studies, Japan

Formerly at: Yahoo Labs, RIKEN AIP, and Kyoto University

Machine Learning and Data Science Unit

In Machine Learning and Data Science Unit, we focus on
developing fundamental machine learning algorithms and
solving important scientific problems using machine learning.
We are currently interested in statistical modeling for high-
dimensional data including kernel and deep learning models and
geometric machine learning algorithms, including graph neural
networks (GNN) and optimal transport problems. In addition to
developing ML models, we focus on developing new machine
learning methods to find a new scientific discoveries from data
automatically.
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Professor

Tadashi Yamamoto

Degrees: BSc, PhD, Osaka University
Formerly at: The University of Tokyo and The National Institutes of Health

Cell Signal Unit

Associate Professor

Yoko Yazaki-Sugiyama

Degrees: BSc, Japan Women's University / MSc, PhD, Sophia University
Formerly at: Sophia University, Duke University, and RIKEN

Neuronal Mechanism for Critical Period Unit

Using a mouse model, the Cell Signal Unit explores the cause

of various diseases that include cancer, neuronal disorders,
immunological diseases, and diabetes/obesity at the molecular
level. Practically, the unit studies biochemical reactions that cells
use to respond to environmental cues with special emphasis on
mechanisms by which unneeded RNA copies are destroyed to
silence gene expression.
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When we are young, our brains adapt at the whim of our
sensory environments. The Neuronal Mechanism for Critical
Period Unit studies how this “critical period” of malleability in

the young is orchestrated within the brain. Zebra finches, the
unit's model organism of choice, learn to sing from their auditory
experiences as young birds, allowing researchers to explore what
is happening during this marvelous period.
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Professor

Yohei Yokobayashi

Degrees: BEng, MEng, The University of Tokyo / PhD, The Scripps Research
Institute

Formerly at: California Institute of Technology and The University of California,
Davis

Nucleic Acid Chemistry and
Engineering Unit

Nucleic acids DNA and RNA are fundamental building blocks of
life. These biomolecules display remarkable chemical functions
such as information storage, catalysis, and molecular recognition.
The Nucleic Acid Chemistry and Engineering Unit's goal is to
harness the versatile chemistry of nucleic acids to design and
engineer functional nucleic acids (DNA, RNA, and their synthetic
analogs) that operate in test tubes, devices, and living cells.
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Professor

Yutaka Yoshida

Degrees: BD, Keio University / PhD, University of Tokyo
Formerly at: Cincinnati Children’s Hospital Medical Center

Currently at: Burke Neurological Institute, Weill Cornell Medicine, and OIST

Neural Circuit Unit

Neural Circuit Unit studies motor circuits controlling locomotor
and skilled movements using various techniques such as
molecular biology, mouse genetics, trans-synaptic viruses,
optogenetic, and chemogenetic tools. Among motor circuits,
we focus on sensory-motor and corticospinal circuits. Moreover,
we are also interested in understanding how we could promote
regeneration of motor circuits after injuries.
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Assistant Professor

Xiaodan Zhou

Degrees: BS, Beijing Normal University / PhD, University of Pittsburgh

Formerly at: Worcester Polytechnic Institute

Analysis on Metric Spaces Unit

The Analysis on Metric Spaces Unit explores analytic and
geometric problems arising in diverse spaces, especially those
with no priori smooth structures. Our research focuses on partial
differential equations, nonlinear potential theory and geometric
function theory on various metric spaces including sub-
Riemannian manifolds. The tools applied in our research include
first-order analysis on Pl spaces, viscosity solution theory, sub-
Riemannian geometry, nonlinear potential theory, control/game
theory, etc. This general framework provides a unified approach
to problems arising in different fields of mathematics.
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External Professor

EHEHIR

External Professors are faculty members at other institutions who
give lectures at OIST and/or supervise the research activities of
OIST PhD students at their institutions.

EERR L, OISTUA O EEEICHE ITEHETT B
OIST C#EZIT-o7Y. FIEEBEICE LW TOIST 0fE+
REPEOHRESZEELET,

External Professor (RIKEN)

Shigehiro Nagataki

Degrees: BSc, MSc, PhD, The University of Tokyo
Formerly at: The University of Tokyo and Kyoto University
Currently at: RIKEN

Astrophysical Big Bang Group

The Astrophysical Big Bang Group focuses on unveiling

the mysteries surrounding astrophysical explosions such as
supernovae (SNe) and gamma-ray bursts (GRBs). SNe and

GRBs are the most powerful explosions in the universe, yet
their explosion mechanisms remain largely unknown. These
astrophysical big bangs are fascinating because they involve
unknown physics and puzzling astronomical phenomena such as
gravitational waves, neutrinos, nucleosynthesis, non-equilibrium
ionization, and ultra-high-energy cosmic rays. Using theoretical
and computational approaches, we strive to unravel the full
picture of these explosions.
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About OIST

The Okinawa Institute of Science and Technology is a graduate
university dedicated to conducting world-leading research,
growing the next generation of scientific leaders, and fostering

innovation and sustainable economic growth in Okinawa.

Since its founding 11 years ago, OIST has gained recognition in
the international scientific community. When normalized for size,
the university ranks among the top ten institutes in the world for

high-quality and high-impact scientific research outputs.

To deliver world-leading research, OIST recruits some of the
most talented faculty members, researchers, staff, and students
from Japan and around the world. We are able to attract top
scientists by providing scientific freedom. We believe
breakthroughs happen when we invest in top scientists and

students and encourage them to follow their curiosity.

Each faculty member, from junior to senior, leads an

independent research unit with their own budget and is

responsible for their own research program. Each unit is

provided "high-trust” funding to pursue bold and novel

directions. Every five years, the research results are subject to a

rigorous external review to ensure our

-

investment is leading to results of the

highest scientific standards.

OIST has a cross-disciplinary approach
to research and education that
promotes scientific curiosity and
discovery. To foster this dynamic
environment, there are no
departments, and graduate students 1
are encouraged to take courses and

lab rotations across disciplines —

while state-of-the-art research A

instrumentation are provided to
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In 2019, OIST was ranked 9t in the world and 1+t in
Japan in the Nature Index's normalized ranking, which
ranks the world's research institutions by

the proportion of high-quality papers.
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“OIST has an excellent research environment with
high interdisciplinarity. It attracts talented
scientists from around the world and is a model
for a modern scientific institution.”

—Prof. Svante Paabo
OIST Adjunct Professor and 2022 Nobel Prize Laureate
in Physiology or Medicine
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OIST

Okinawa is the southern-most prefecture of Japan with
a population of about 1.5 million and a geographic area
of about 2,300 km?. The main island and 47 other
inhabited islands are part of the Ryukyu Archipelago,
which sweeps southwest through the East China Sea,
between the Japanese mainland and Taiwan.
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