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Message from the President

Thank you for your interest in an inspiring mission pursued in
an extraordinary setting.

Okinawa Institute of Science and Technology was founded
to help solve pressing and complex problems and drive
innovative solutions in Okinawa, Japan, and worldwide.
Achieving this requires a strong, internationally oriented
university with exceptional and diverse scientific talent.
Without diversity, science misses out on the vital cross-
pollination of ideas, expertise, and perspective.

Researchers here are delivering excellence against global
benchmarks. | know that colleagues | worked alongside in my
own career as a professor in the U.S and Sweden would have
marvelled at the opportunities OIST offers. Our faculty have
freedom and time to conduct curiosity-driven, fundamental
work in their own research units; they take advantage of open
spaces in which to present basic discovery to colleagues in
other disciplines, probing intersections and new opportunities;
and, critically, we all strive for ever deeper engagement with
business, industry, and society.

With its high-trust funding and state-of-the art, shared core
facilities, OIST is a unique model in Japan. We work together
to be an exemplar institution and the results delivered to date
are strongly encouraging. OIST has already ranked first in
the country and in the international top ten for the quality of
research publications in the natural sciences (Nature Index,
2019). While still a young university, OIST professors have
received internationally pre-eminent accolades, including a
Nobel Prize (2022), and five national medals. Students, drawn
from an array of countries and cultures, graduate from our
5-year PhD program and move into world-leading research
organizations or global industry.

The years ahead will permit more intense pursuit of open
science and innovation, supporting a circular economy. | am
confident that the peer-reviewed, fundamental discovery
which feeds our interdisciplinary curiosity will bring
significant advantage in delivering disruptive solutions. We
exist to pursue new knowledge, innovating in ways that are
sustainable and responsible. These are essential ingredients
for the long-term resilience of humanity and our planet.

The Government of Japan, inspired by our founders, took a
bold and far-sighted step in establishing OIST. | hope that you
too will consider making your own bold step and joining us
for the next exciting phase of our growth.

Karin Markides
YUY - TNEFR

President and CEO

Okinawa Institute of Science and Technology (OIST)
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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

We are 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 unit
focuses on Secure Multi-Party Computation (MPC) and Fully
Homomorphic Encryption (FHE). We are 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

Our mission is to reveal and analyze the mathematical principles
reflecting natural phenomena expressed by partial differential
equations, or PDEs. 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 the 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: University of Notre Dame and Rice University

Integrative Community Ecology Unit

Professor

Mahesh Bandi

Degrees: BEng, University of Madras / MSEE, MSc, PhD (Physics), University of
Pittsburgh

Formerly at: 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 this end, we

use theory-informed experiments and mathematical models
to identify how interactions between species and barriers to
movement vary over time and space to influence biodiversity,
gene flow between populations, and climate-driven range
shifts. For example, we are currently mapping the location and
sensitivity of climate corridors for plant population spread and
studying the effects of the soil microbiome on plant stress
tolerance, among other projects.
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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: MSc, MAS, PhD, Free University of Brussels

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

Evolutionary Genomics Unit

We use next-generation sequencing technologies to answer
fundamental questions in ecology and evolution. Our main
research themes focus on the evolution of symbiosis between
insects and bacteria, the origin of the geographical distribution
of organisms, and the evolution of insect genomes. We
investigate these topics using a combination of molecular
phylogenetics, genomics, and transcriptomics, primarily focusing
on termites and cockroaches, which we use as model organisms.
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Professor

Thomas Busch

Degrees: PhD, University of Innsbruck

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

Quantum Systems Unit

We are exploring the fascinating world of quantum physics.
Studying ultra-cold gases—cooled to near absolute zero—we
work to uncover the strange and surprising behavior of particles
in quantum systems. By building models and developing new
ways to measure, control, and design these systems, we work
to advance our understanding of how the world fundamentally
works and pave the way for advanced quantum technologies.
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Associate Professor

Amin Chabchoub

Degrees: PhD, Hamburg University of Technology, Germany / MSc,
University of Bremen, Germany

Formerly at: Kyoto University, The University of Sydney, Aalto University, The
University of Tokyo

Marine Physics and Engineering Unit

Professor

Pinaki Chakraborty

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

Formerly at: University of lllinois Urbana-Champaign

Fluid Mechanics Unit

Our unit specializes in studying ocean dynamics, with a particular
emphasis on extreme events. Controlling these processes in

a laboratory environment allows us to evaluate mathematical
models, characterize emerging physical phenomena, assess
potential impacts, and contribute to the development of disaster
mitigation alternatives. The diverse collection of experimental
and in-situ data is leveraged to bridge operational and data-
driven forecasting methods.
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We study the behavior of fluids in motion. From the gentle
trickle of a kitchen tap to the powerful whirlwinds of a typhoon,
we draw inspiration from the various flows that surround us to
uncover the fundamental principles that govern their complex
and often surprising behavior. While our research is primarily
driven by curiosity, it often leads to discoveries applicable to
engineering, weather forecasting, and planetary science.
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Professor (Adjunct)

Carlos Cid

Degrees: BSc, 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

We investigate the design and analysis of modern
cryptographic primitives and schemes used to protect

the confidentiality and integrity of data—at rest or being
communicated or computed upon—in both classical and
quantum settings. Our areas of interest include the algebraic
cryptanalysis of symmetric and asymmetric key algorithms;
the design and analysis of primitives for privacy-preserving
cryptographic mechanisms; and the design and analysis of
guantum-safe cryptographic constructions.
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Professor

Keshav M. Dani

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

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

Femtosecond Spectroscopy Unit

Using pulses of light that last only for a few femtoseconds—
millionths of a billionth of a second—and with higher peak
powers than nuclear power plants, we investigate how intense
light can excite and transform materials. With this, we seek to
discover new quantum phenomena, develop next-generation
materials, and pursue novel applications in biology and medicine.
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Professor

Erik De Schutter

Degrees: BMed, DMed, HabMed, University of Antwerp

Formerly at: University of Antwerp

Computational Neuroscience Unit

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

We use computational, data-driven methods to study how
neurons and microcircuits in the brain operate. Using nanoscale
models of neurons, astrocytes, or synapses, we investigate the
effects that morphology and excitability have on information
processing and learning. Most of our models are of the
cerebellum or hippocampus because they have been studied
extensively, which allows for detailed simulations at many
different levels of complexity. To support these computational
studies, we are developing advanced simulation software tools.
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Our unit analyzes the dynamics of complex adaptive systems
governing human wellbeing and ecosystem services. We select,
combine, and develop methods 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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Professor

o0
Kenji Doya
Degrees: BSc, MSc, and PhD, The University of Tokyo

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

Neural Computation Unit

Our unit pursues the dual goal of developing novel learning
algorithms and elucidating the brain’s mechanisms for learning.
By recording neural activity, sensing and controlling serotonin
and other molecules in the brain, and developing new data
analysis and modeling methods, we aim to understand the
mechanisms of reinforcement learning, through which animals
and robots learn novel behaviors, and of dynamic Bayesian
inference, which is used to address uncertainty through
prediction.
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Professor (Adjunct)

Evan Economo

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

Currently at: University of Maryland and OIST

Biodiversity and Biocomplexity Unit

Our planet is home to millions of species with fascinating
behaviors, anatomies, and social structures. This incredible
complexity can inspire new technologies that benefit humanity,
but it is under threat from climate change, habitat loss, and
other pressures of the modern world. We are especially fond
of insects, and we work to understand the rules of life that give
rise to the amazing diversity of life, and how best to protect

it. To do our work, we combine different approaches from

field expeditions to 3D imaging, genomic sequencing, and
mathematical modelling.
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Professor (Adjunct)

Artur Ekert

Degrees: MSc, Jagiellonian University / DPhil., University of Oxford
Currently at: 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 that existing
theories of computation, information, and cryptography be
superseded by their quantum generalizations. Our unit conducts
theoretical research into all aspects of quantum information
processing, and into the implications of the quantum theory of
computation for physics itself.
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Associate Professor

David Elkouss Coronas

Degrees: MSc, Polytechnic University of Madrid / MSc, Télécom Paris, Polytechnic
Institute of Paris / PhD, Polytechnic University of Madrid

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

Networked Quantum Devices Unit

Our unit develops new ways to help quantum computers
connect and perform tasks together. We work on creating tools
to fix errors, protect information, and test how quantum devices
work together, all to show that quantum networks are viable
and practical. This research is essential for advancing computer
technology beyond current limitations, potentially enabling us
to solve complex problems that traditional computers cannot
handle, as well as establishing more secure communication
systems.
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Assistant Professor

Amedeo Roberto Esposito

Degrees: BSc, MSc, Universita degli studi di Salerno / PhD, EPFL (Ecole
Polytechnique Fédérale de Lausanne)

Formerly at: Institute of Science and Technology Austria

Information Theory,
Probability, and Statistics Unit

We conduct theoretical research at the intersection of
information theory, probability theory, and statistics, with the
goal of expanding theoretical frontiers by establishing links
between these disciplines and developing innovative theory-
driven applications. Our main research interest is in information
measures, the mathematical objects underlying a variety of
practical problems such as compression, communication over
noisy channels, privacy, and estimation. Looking at information
measures through different mathematical lenses will allow us
to better understand these objects and link them to meaningful
applications that are relevant to modern problems.
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Associate Professor

Yejun Feng

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

Formerly at: University of Chicago and Argonne National Laboratory

Currently at: California Institute of Technology and OIST

Electronic and Quantum Magnetism Unit

Our unit focuses on developing and manipulating magnetic
materials, both to advance fundamental science and to create
device applications. We explore the macroscopic behavior of
materials and study their microscopic nature, utilizing a very
wide range of experimental techniques.
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Professor

Eliot Fried

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

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

Mechanics and Materials Unit

Associate Professor

Tom Froese

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

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

Embodied Cognitive Science Unit

Research in our unit is focused on the formulation and analysis
of mathematical models of 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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We are investigating the hypothesis that agent-environment
interaction is an essential part, rather than only a product,

of cognition. An agent’s mind is profoundly shaped by its
embodiment and the world, especially through social, cultural,
and technological mediation. Using methods drawn from the
intersection of computer science and complex systems, we
model and test the implications of this hypothesis across scales,
from adaptive behavior to human thinking. Applications will
advance our understanding of social cognition, addiction, and
human-computer interaction.
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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 brain conducts various cognitive functions, such as
learning, memory, decision-making, inference, and language
processing. We explore what and how neural networks in the
brain use spikes to compute and generate cognitive behaviors.
The brain likely hides unexplored sophisticated computational
mechanisms. Our research aims to expand our theoretical
knowledge of biological and artificial intelligence.
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Associate Professor

Izumi Fukunaga

Degrees: BSc, PhD, University College London

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

Sensory and Behavioural Neuroscience Unit

Our unit seeks to understand how the brain processes incoming
sensory information from the environment. We study olfaction,
which is an important sense for rodents, making it an ideal
system to study how the sensory systems of the brain guide
the animals' behavior. We use custom-designed quantitative
behavioral experimental setups and methods, as well as
neurophysiological techniques like electrophysiology, neuron
imaging, and optogenetics in awake animals during behaviors.
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Professor

Gustavo Gioia

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

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

Continuum Physics Unit

Professor

Yukiko Goda

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

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

Synapse Biology Unit

Our unit studies the motion of fluid materials, like the flow

of water in a river or oil in a pipeline, the motion of granular
materials, such as the flow of sand and gravel in a landslide

or hot ash in a volcanic plume, and the deformation of solid
materials, such as the bending and breaking of a car's bumper
during a crash. With our research, we may contribute to a wide
variety of applications, such as better waterways engineering,
more efficient fluid transport systems, improved geotechnical
engineering for slope stabilization, safer cars, and much more.
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We study how the dynamic features of synaptic connections
between neurons mediate and maintain effective information
processing in the brain. Synaptic communication involves not
only the individual synapses in isolation but also nearby synapses
and the astrocyte network in which neurons are embedded.

Our goal is to understand the biological basis of the synaptic
circuit architecture underlying learning and memory, and how
homeostatic mechanisms defend synapses against physiological
changes and damage that, if unchecked, could lead to
neurological diseases.
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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,
University of Edinburgh, and GlaxoSmithKline

Currently at: University of Edinburgh and OIST

Biological Systems Unit

We are 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

We use 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: Honors, The Australian National University / Diploma (equivalent),
Humboldt University of Berlin / PhD, Utrecht University

Formerly at: Perimeter Institute for Theoretical Physics, 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?
We study this question through an interplay of tools from
quantum information theory and gravitational physics. Our
research lies at the interface of these fields and touches on the
foundations of physics.

HHIR
24y T k=T Y

B iFA—RFSUTPEILIARE (BL), 7V RLPRERLYY (B
HY). bbbk (L)

BB RUA—Z—BRYEEHRF. T —RA N T7RETHTFI—
EFAFEFEBARMR. 2=/ T - HLyP-AVFY

EFEybEBEEaI=Y

BROBELHZRETORABRLENMADEDLSIC
HELB2DTLLIN R BIE. EFRBEREREENDOIEER
EFRZBLCZOMBEEZRARLTCVET, HRTIE. b
OHBOERZRRT2EHIC, PEZOEBICHMNT
WEET,

Assistant Professor

Filip Husnik

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

Formerly at: University of British Columbia

Evolution, Cell Biology and Symbiosis Unit

We study 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 go extinct.
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Assistant Professor

Ryota Kabe

Degrees: BSc, Kansai University / MSc, Osaka University / PhD, Kyushu University

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

Organic Optoelectronics Unit

We conduct comprehensive analyses of the photophysical

and electrical properties of organic materials, with a focus on
their applications in optoelectronic devices. In comparison

to inorganic semiconductors such as silicon, organic
semiconductors exhibit distinct advantages, including greater
flexibility and ease of processing. However, their operational
mechanisms and intrinsic physical properties differ significantly.
By advancing the understanding and precise control of the
energy transfer processes that occur during photoelectric
conversion processes in organic materials, we seek to enable
the development of innovative organic photonic and electronic
devices, such as organic light-emitting diodes (OLEDs), solar
cells, and persistent luminescence technologies.
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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

Our aim is to synthesize new metal complexes to facilitate
energy-efficient and sustainable chemical transformations and
make smart materials. We are interested in developing new
chemical reactions using Earth-abundant and less toxic metals,
such as iron and manganese, as an alternative to the traditionally
used expensive and toxic precious metal catalysts. We are

also creating new materials that change their properties when
mechanical force is applied, like a polymer film that emits light
when stretched or rubbed.

HEHIR

Sa VT VARXT1/T

B LAY VR (BL) AV =FVFRBEHALYy O N—s K (1)
BB : EYMLAR - TV RB T4V 2 U BERRER

B - M=y

b OMEDOENIZ. FHLLWEE#EEZEARL. ThE
FARALTIFALF—PRORWEHAERBENLERIG
EHRT HEHIC. RBICSELTHENIEDD [ XA — &
EMERRETHIETT, RFEHINTEZmETES
BEEEMEORBLLT KOy ArvA ik EIC
LEICHEEL. BUHELEBEVEBEZHAVEFHF LW ELERIGD
HAREICEKZFE>TWET, £/ HIELAEZYVZT 7Y
FTHERKTEZRUT—TAILLDES T, ARZHEREA
MhzEEBEAIPERT I2HMEMOEFELIT>TLET,

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, Carnegie Mellon University,
California Institute of Technology, RIKEN, Australian Regenerative Medicine
Institute, and OIST

Integrated Open Systems Unit

While significant progress has been made in the field of systems
biology, it is clear that human cognitive capability itself imposes
limitations on uncovering the complex dynamics in biological
systems. We strive to develop an Al scientist that has a high level
of autonomy over the process of scientific discovery, thereby
surpassing our limitations and redefining the way we do science.
Currently, we are investigating important biological questions
related to aging, microbiome, and others using Al systems.

BTV o)

L5 REA

i BREERAF (1), mEAE (Eh)

RAE: V=— V—7HAEH. V-V 21— YA TV AR,
HRAEHY=Z—VY—F | YRTFL - NAFOP-AEHEB. h—FF—
AAVKEFE AV TN =T IRKE, BUEERREM, F—X U TBE
EFEMRAE LD OIST

BAA—FvRFLAZY

SRATLEPMRONFICEVTIE, BICEZ<ORELN G-
LINBLEREFIC, ANHMORMEHLZDLOMN, BERNF
REBBIDIEIRANSDEVDONTWET Fhfzb L,
BMENEROT7 DR EEI OB ELBRLELEAE
hEAl BEEZRAREL. ABMORREZBR. HIZENEKER
O7OCROBEHEZBELET, BUPHEMBRELL.
EYFLOEELMEET Al HEHEEHICBRLTWZEZE
BiELEd,

Assistant Professor

Tomomi Kiyomitsu

Degrees: BSc, MSc, PhD, Kyoto University
Formerly at: Kyoto University, Whitehead Institute, and Nagoya University

Cell Division Dynamics Unit

Chromosomes, which carry genetic information, must maintain
stability throughout a series of cell division processes that

begin with fertilization. However, recent studies have shown

that embryonic cell division in humans is more error-prone than
somatic cell division. What mechanistic differences in cell division
exist between early embryonic cells and later somatic cells in
vertebrates? Our unit seeks to understand chromosomal stability
in both early embryonic and somatic cell division in vertebrates,
including humans, by studing early medaka embryos and
cultured human cells using cutting-edge visualization and cell
manipulation technologies.
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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, and Institute of Science and Technology Austria

Evolutionary and Synthetic Biology Unit

Our unit is focused on understanding how living things evolve,
using computational methods, theory, experiments, and

field work. In combining the understanding of evolutionary
mechanisms with evolutionary theory and computational and
synthetic biology approaches, we design novel biological objects
and further elucidate the mysteries of the evolution of life.
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Assistant Professor

Keiko Kono

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

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

Membranology Unit

Our body consists of 37 trillion cells, each surrounded by a cell
membrane. These membranes are only 5-10 nm thick, thinner
than a soap bubble. As such, cell membrane damage and repair
occur constantly in our body, caused by a variety of triggers
ranging from muscle contraction to pathogen invasion. We have
discovered that cell membrane damage causes cell aging, which
is one of the causes of human aging, and removing aged cells
rejuvenates body functions. Our long-term goal is to find a way
to prevent cell aging, thereby extending healthy lifespan.
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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, Technical University of Munich

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

Optical Neuroimaging Unit

Helium remains liquid even when the temperature is at absolute
zero, containing no impurities and thus presenting the cleanest
substrate for electrons. At such low temperatures, electrons
behave as quantum objects with charge and spin degrees of
freedom, which can be harnessed for interesting applications,
like quantum computing. In our unit, we use a variety of
experimental techniques, such as microwave engineering and
microfabrication, to study properties of electrons on helium and
harness them for quantum technology.
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What is happening in your brain as you read these lines?

We develop novel techniques to investigate how the brain
processes information during various behaviors. To study

these phenomena, we have built two-photon laser scanning
microscopes that, together with genetic methods, allow us to
reconstruct the structure of neurons in living mice in 3D with
micrometer resolution. This technology allows us to observe
and analyze the activity of hundreds of neurons simultaneously
during various behaviors, aided by machine learning algorithms.
Our goal is to unravel the mysteries of the healthy brain and
understand what goes wrong in brain disorders.
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Professor

Akihiro Kusumi

Degrees: BSc, DSc, Kyoto University

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

Membrane Cooperativity Unit

Our unit strives to understand how cellular plasma membranes
work at very fundamental levels. For this purpose, we are
dedicated to developing unique methodologies for single-
molecule observation and manipulation in living cells, and

to elucidating the mechanisms by which plasma membrane
molecules are organized and function through the application
of our single-molecule technologies. We are now focused on
studying the signal transduction hubs in the plasma membrane
and neuronal network formation. As our name indicates, we pay
special attention to cooperative molecular interactions in and on
the membrane, as well as to those of the plasma membrane itself
and the cytoskeleton.
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Professor

Vincent Laudet

Degrees: BSc, University of Strasbourg / PhD, Lille 1 University
Formerly at: Institut Pasteur de Lille, Ecole Normale Supérieure de Lyon, and

Sorbonne University — Banyuls Sur Mer

Marine Eco-Evo-Devo Unit

Our unit uses the extraordinary diversity of coral reef fish,
especially anemonefishes, to better understand the role of
hormones in the evolution of life history strategies by integrating
ecological, evolutionary, and developmental factors. In particular,
we focus on specific traits that emerged during metamorphosis,
such as pigmentation or behavior, and how they ultimately
impact the fitness of juveniles and adults. We also analyze the
complex relationship between anemonefish and their symbiotic
hosts, the giant sea anemones.
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Associate Professor

Paola Laurino

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

Formerly at: Weizmann Institute of Science

Protein Engineering and Evolution Unit

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

Our unit investigates how functions emerge and evolve in
proteins, particularly enzymes. We examine the structural,
biophysical, genetic, and biochemical aspects of protein
evolution, using case studies that span from the origins of the
earliest enzymes over 3.7 billion years ago to the new protein
functions that are rapidly emerging today. Our research aims to
unravel complex biological processes and create innovative tools
for science and technology.
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As important branches of mathematics, partial differential
equations and geometric analysis are widely applied in various
fields including material sciences, image processing, and control
theory. We are focusing on establishing new analytic approaches
to understand the behavior and properties of the solutions

of nonlinear partial differential equations arising in geometry
and related areas. We aim 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

Our work centers on developing new materials suitable for
organic electronics, bioelectronics, and wearable electronics,
focusing on two aspects: developing more efficient, controlled,
and environmentally sustainable methods to synthesize pi-
conjugated polymers; and performing structure-property
relationship studies of synthesized polymers to improve the
performance of the materials. More recently, we have also begun
work on understanding the fate of microplastics in the marine
environment.
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Professor

Nicholas Luscombe

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

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

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, including
cancer. Our 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, 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

We seek to discover the mechanisms underlying neuronal
differentiation and neural circuit formation in the retina,

using zebrafish as a model. We also strive to determine the
mechanisms underlying photoreceptor degeneration, to
understand the pathological processes involved in human
hereditary retinal diseases. Furthermore, in contrast to mammals,
zebrafish have a remarkable ability to regenerate damaged
neural circuits, which we study for medical research. Through
these projects, we aim to discover the principles that govern the
development of multicellular organisms.
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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. Our research is focused on
the molecular mechanisms of cell division and quality control
in normal and cancer cells to understand tumor-suppressive
mechanisms and identify biomarkers that reveal cancer-specific
vulnerabilities to chemical drugs. We combine high throughput
imaging, gene editing, and genome wide screens to open new
avenues for therapeutic development.
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Professor

Jonathan Miller

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

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

Physics and Biology Unit

We develop physical-science-based tools for the study of
biological systems. Our research interests include genome
evolution and population genomics, with which we hope to
gain new insights into how genetic variation influences natural
selection and evolution.
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Professor

satoshi Mlitarai

Degrees: BSc, MSc, Osaka Prefecture University / PhD, University of Washington

Formerly at: University of California, Santa Barbara

Marine Biophysics Unit

We study how changes in ocean environments affect Okinawa’s
marine ecosystems, from deep-sea hydrothermal vents to
shallow coral reefs. Using in-situ observations from research
vessels and remotely operated vehicles, together with ocean
modeling and lab experiments, we investigate marine larvae
transport by meandering currents, the impact of typhoons on
plankton communities, and other processes shaping marine
biodiversity.
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Transitional Associate Professor

Hiroko Miyahara

Degrees: BS, MS, PhD, Nagoya University
Formerly at: The University of Tokyo and Musashino Art University

Solar-Terrestrial Environment
and Climate Unit

(oo T o UeAR
Professor

Bill Munro

Degrees: BSc, MSc, DPhil, University of Waikato

Formerly at: Hewlett Packard and NTT Basic Research Laboratories

Quantum Engineering and Design Unit

We investigate the variations in solar activity and the
surrounding space environment, the mechanisms behind
these variations, and their impact on Earth’s climate and
meteorological phenomena. Through this research, we aim to
develop a comprehensive understanding of Earth as a system
that is open to our immediate space environment.
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We explore the design and system engineering of future
quantum technologies to provide a path from today’s theoretical
concepts to their real-world implementation. Our focus is on
three broad overlapping areas: the design of quantum 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;
University of California, Berkeley; and Celera Genomics Informatics Research

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

Algorithms for Ecological and Evolutionary
Genomics Unit

Our unit develops computer algorithms for core problems in
genomics, such as genome assembly and comparison, with the
aim of studying the genomes of every extant species on our
planet.
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Professor

Naomi Nakayama

Degrees: BSc, University of California, Davis / PhD, Yale University

Formerly at: Imperial College London

Biological Design Unit

Living organisms show a stunning diversity in shapes and
structures, but they are not random. Our unit studies the
common themes and motifs in biological designs, which have
arisen repeatedly and independently throughout the evolution
of different organisms. Why do these traits appear so often in
organismal development and evolution? We seek to answer
this question by taking an interdisciplinary approach spanning
biology, physics, and engineering, examining the form-function
relationship of biological designs and modulating the structural
design of living plants. We also explore design solutions that can
help life survive climate change.
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Assistant Professor

Akimitsu Narita

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

Formerly at: Max Planck Institute for Polymer Research

Currently at: Max Planck Institute for Polymer Research and OIST

Organic and Carbon Nanomaterials Unit

Our unit explores the syntheses of novel functional

organic materials and carbon-based nanomaterials with
atomically precise chemical structures, using methods

from synthetic organic chemistry and materials science. We
aim to elucidate the relationships between structure and
properties in nanomaterials, with applications in fields ranging
from optoelectronics and nanoelectronics to bioimaging

and phototheranostics, which is light-based medical diagnosis
and treatment.
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Associate 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

We are a theoretical group driven by an interest in the laws

of nature. Our work is at the interface of three pillars of

modern fundamental physics: gravitation, particle physics,

and cosmology. Using new models and theoretical tools, we
aim to reconcile the conflicting lessons that nature has taught
us about the structure of reality. Currently, our 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: University of Queensland, University of Wales, and National
Institute of Informatics

Quantum Information
Science and Technology Unit

We bring together two disciplines, quantum mechanics and
information theory, which includes, but is not limited to,
guantum computation, quantum communication, and quantum
metrology. Information theory has provided a new way for
guantum mechanics to develop, and quantum mechanics

can fundamentally change the principles of our current ICT.

In the last decade, our quantum world has rapidly expanded
with the growth of this new field of QIST. We investigate the
various possibilities of QIST to design and implement quantum
information technology and 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: University of Innsbruck, The University of Melbourne, 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. Our unit isolates and
studies small numbers of particles using sophisticated devices
such as magneto-optical traps, optical tweezers, nanofibers,

and plasmonic metamaterials. We can trap single particles and
explore their dynamics and how their characteristics influence
their interaction with light. The particles range in size from
neutral atoms through nanodiamonds and proteins to single
cells. By studying these interactions, we aim to better understand
the essential building blocks of the world.
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Associate Professor

Yoshinori Okada

Degrees: BSc, PhD, Nagoya University

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

Quantum Materials Science Unit

Understanding new electronic states emerging at the
nanoscale is crucial for advancing next-generation electronic
materials. We combine two powerful technologies:

precise atomic-level interface construction and advanced
measurement techniques that visualize electron behavior
governed by quantum mechanics. This integrated approach
allows us to investigate nanoscale phenomena that were
previously beyond reach. Ultimately, we aim to discover

new materials and interfaces capable of achieving energy-
dissipation-less electronic transport at room temperature.
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Professor (Adjunct)

Svante Piibo

Degrees: PhD, University of Uppsala

Formerly at: University of Zurich; University of California, Berkeley; and
University of Munich

Currently at: Max Planck Institute for Evolutionary Anthropology and OIST

Human Evolutionary Genomics Unit

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

Gerald Pao

Degrees: BS, University of California, San Diego / PhD, University of California,
San Diego and Salk Institute for Biological Studies

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

Biological Nonlinear
Dynamics Data Science Unit

Our 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 seek to
determine whether a system is becoming unstable and to 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 Max Planck Institute for the Physics of
Complex Systems

Biological Complexity Unit

We study biological systems with methods from physics. Our
unit is interested in understanding how biological systems deal
with randomness, the role of thermodynamics in biology, and
the effect of growth on biological systems. The scale of the
systems we study ranges from molecules inside cells to the
behavior of entire populations. To understand these systems, we
combine theory, computer simulations, and experiments.
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Professor

Timothy Ravasi

Degrees: MSc, PhD, University of Milan

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

Marine Climate Change Unit

Associate Professor

sam Reiter

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

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

Computational Neuroethology Unit

Coral reefs are the largest, most biodiverse, and productive
ecosystems on our planet, providing food and shelter for

more than 1.9 billion people—but unfortunately, they are
threatened by our society. Our unit studies the status of coral
reef ecosystems around Okinawa and the Indo-Pacific region.
Using holistic approaches combining ecology, physiology, and
genetics, we seek to understand how coral reefs are impacted
by rapid environmental changes, such as climate change, marine
heatwaves, soil run-offs, and urbanization. By elucidating how
coral reefs respond to these human-induced disturbances, we
can help better manage the conservation and restoration efforts
of these beautiful and important underwater ecosystems.
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Our unit seeks to uncover the principles governing animal
behavior and its neural basis. To achieve this, we combine novel
methods for high-resolution behavioral recording with systems
neuroscience and computational approaches. Currently, we are
focusing on coleoid cephalopods like cuttlefishes, octopuses, and
squids, 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: University of California, Berkeley; Lawrence Berkeley National
Laboratory; US Department of Energy Joint Genome Institute; and OIST

Molecular Genetics Unit

Our work combines comparative genomics, population genetic
modeling, and genetic mapping to investigate the evolution

of morphological and functional complexity across animal

and plant diversity, and to illuminate the key transitions in the
history of life. We are currently focusing on the emergence of
vertebrate complexity through genome duplication, how the
unigue nervous system of cephalopods emerged from molluscan
ancestors, and how citrus arose and diversified, including species
unique to Okinawa.
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Associate Professor

Marco Edoardo Rosti

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

Complex Fluids and Flows Unit

Our unit studies fluid dynamics at various scales and at the
intersection of multiple physical effects, using numerical
simulations. We study turbulence, non-Newtonian fluids,
multiphase flows, and fluid-solid interaction problems to
understand the basic phenomena that govern flows, as well as
how these phenomena are applied in real-life scenarios, to find
practical solutions for controlling and manipulating flows.
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Assistant Professor

Lauren Sallan

Degrees: MSc, PhD, University of Chicago

Formerly at: University of Michigan and University of Pennsylvania

Macroevolution Unit

We study the origin, evolution, and spread of living things over
very long distances and timescales. Using both fossil and modern
animals that live in water, such as our earliest ancestors from

500 million years ago and living fish from Okinawa, we study
how fish biodiversity is shaped by factors like mass extinctions,
environmental changes, predators, and competitors, and the
evolution of new features like jaws and fins. Our goal is to
understand the origins of ecosystems and major fish groups, and
how species respond to threats to their survival, whether local or
global, gradual or sudden, biological or environmental.
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Professor

Noriyuki Satoh

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

Formerly at: Kyoto University

Marine Genomics Unit

The islands of Okinawa are surrounded by beautiful coral

reefs. We are studying these coral reefs as accurately

and comprehensively as possible, using a coral-specific
environmental DNA method that we have developed. With this
method, corals living at a given reef can be identified by taking
about 1L of water from the reef and analyzing the small amount
of DNA contained within. The knowledge thus obtained is being
used for the conservation and restoration efforts of coral reefs
currently underway in various regions of Okinawa.
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Professor

Hidetoshi Saze

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

Formerly at: National Institute of Genetics, Japan

Plant Epigenetics Unit

Genes shape living organisms, and epigenetics explores the
mechanisms controlling the activity of genes. Our research
focuses on unravelling these epigenetic mechanisms, utilizing
diverse plant species like thale cress (Arabidopsis), rice, and
mangroves. By understanding these processes, we aim to
contribute significantly to advancements in agriculture and
human health.
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Professor

Nic Shannon

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

Formerly at: University of Bristol, University of Wisconsin-Madison, Max Planck
Institute for the Physics of Complex Systems, The University of Tokyo, University
of Oxford, Technical University of Munich, and French Alternative Energies and
Atomic Energy 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,” interacting
and influencing each other’s behavior. These interactions can
lead to phenomena like superconductivity and magnetism. Our
main goal is to uncover new laws of physics that explain the way
electrons and other quantum entities behave in groups.
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Professor

Amy Shen

Degrees: PhD, University of Illinois Urbana-Champaign

Formerly at: Harvard University and University of Washington

Micro/Bio/Nanofluidics Unit

Professor

Tsumoru Shintake

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

Quantum Wave Microscopy Unit

Imagine studying tiny droplets moving through channels

as narrow as a human hair. Microfluidics and lab-on-a-chip
technologies make this possible, allowing us to study how
complex substances—such as blood, mucus, and DNA—
behave in spaces that mimic the body's smallest pathways.
With precise control over these microscale flows, our unit is
working to advance drug testing, improve disease detection,
and understand blood movement in microscopic channels
and bacterial transport through soil. These insights can lead to
breakthroughs in human health and sustainable ecosystems.
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Our unit is working on the development of a new EUV
lithography system that can be used in optical microscope units
to manufacture advanced semiconductor chips at low cost and
with a significantly smaller energy consumption. This technology
has the potential to bring significant benefits to Japan's
semiconductor industry.

We are also conducting research to prepare for future pandemics
by investigating enveloped viruses that cause respiratory
infections in detail, using state-of-the-art electron microscopy
and X-ray microscopy. This will also help create measures against
bird flu.
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Assistant Professor

Oleg Sitsel

Degrees: BSc, Tallinn University of Technology / PhD, Aarhus University
Formerly at: Aarhus University, European Molecular Biology Organization
(EMBO), and 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. Our unit uses the
latest available structural biology techniques to understand the
mechanisms underlying this process, which may help devise
interventions, as well as help investigate other crucial but
unexplored aspects of coral and cnidarian biology.
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Assistant Professor

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

Formerly at: University of East Anglia, Osaka University, and 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 studying patterns and symmetries in ways that go
beyond the basic types of symmetry studied in mathematics.
We use algebraic and combinatorial tools to explore these
patterns and break down complicated structures into simpler
pieces, much like the idea of understanding molecules by first
understanding their constituent atoms.
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Associate Professor (Adjunct)

Greg Stephens

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

Formerly at: Princeton University and Los Alamos National Laboratory

Currently at: VU University Amsterdam and OIST

Biological Physics Theory Unit

Associate Professor

Gergely Janos Sz6116si

Degrees: MSc, PhD, E6tvos Lorand University

Formerly at: EGtvos Lorand University and the Institute of Evolution, Centre for
Ecological Research, Hungary

Model-Based Evolutionary Genomics 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. Our unit
searches for simple, unifying principles in the brains and
behavior of living systems. Working closely with experimentalists,
we combine quantitative biological measurements with
theoretical ideas drawn from statistical physics, information
theory, and dynamic systems.
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We work at the crossroads of computational and evolutionary
biology with the long-term goal of achieving 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 this end, 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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Assistant Professor

Hiroki Takahashi

Degrees: MS, PhD, The University of Tokyo

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

Experimental Quantum Information
Physics Unit

We carry out experimental studies of highly controllable
quantum systems. A particular research emphasis is 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. We are investigating the novel physics of such
strongly coupled quantum systems and harness the ion-photon
interaction to create a functional quantum device for networked
guantum information processing.
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Professor

Fujie Tanaka

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

Formerly at: Scripps Research Institute

Chemistry and Chemical Bioengineering Unit

Our unit develops methods and strategies for creating and
constructing organic molecules. These include the development
of asymmetric synthetic and organocatalytic reaction methods
and strategies. The molecules that we design and create

include enzyme-like catalysts, functionalized small molecules,
and molecules used for protein modifications. Our research
contributes to the understanding of the chemistry of molecular
synthesis and molecular interactions and will enable the creation
of molecules necessary to elucidate biological mechanisms and
control biological systems.
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Assistant Professor

Kazumasa Z. |anaka

Degrees: BSc, MSc, Kitasato University / PhD, University of California, Davis

Formerly at: RIKEN Center for Brain Science

Memory Research Unit

Professor

Jun Tani

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

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

Cognitive Neurorobotics Research Unit

We aim to understand how memories are encoded, retrieved,
and consolidated in the brain. Extensive evidence and theoretical
work suggest that the hippocampus plays unique roles in these
processes. Nevertheless, the hippocampus’ specific contribution
remains unclear. To create a comprehensive view of the
hippocampal role in memory, we use in vivo electrophysiology
and Ca?* imaging in freely moving mice combined with genetic
labeling, manipulation, and tracing.

HEHIR

EH FiE

FACALRERE (BLE BD) AVIANZTRETA T4 REK (ED)
HIFTR - B RARAER 2R R 2 —

REmEI=Y

f=bld, BEAEDOLSICEH. B, AESINIDH %
BRELEISELTLET, INH07AEXICEVT, BE
HHEDERENERLLTVWAILHLHBEDIMEICL>T
RENTEELS, ZTNICHLEDLL T BREERBRELTVWS
BHRNAEAHZILIZIE-EYLECTA, BEICHITZEE
DEBOBIENLMEZE 212010, EREBZNFEP
Ca" A A=V T HBVTIIRDPH S —D—D DR
Mo ES LR LALD, BERFNFELTHERZ
HMAEGHEREVWSIZENAT 70 —FZWM->THRELT
WEd,

We seek to understand the principles of embodied cognition
through neurorobotic experiments. Our core questions center
on how compositionality, which is the way different elements
are combined, in perception, action, and thoughts can be
acquired through learning from behavioral experiences during
development, how social cognition is developed through
hands-on and contextual interaction with others, and how the
subjective experience of consciousness can be accounted for
scientifically. Our long-term research goal is to experimentally
reconstruct the development cognition in infants up to the age
of four using neurorobotics.

iz

N B
aF
A BREAKRE (D). IvAVYAE (L), EEXFE (EL)

BIFiE: Y =—avEa—2Y AT AR, BUFEHRAEHE
MEHARL 22— BER PR

RABORT42 RARI=Y b

f=blE. RAMDODANZ AL EBRETZZEHZBNELT,
MBI ORy PRBHEATo>TWET, AENAMELLT,
HMEATE), BEICEII2EBRMES HELRBREHEL
FBRILE-TEDLSICEBINZDON, BSLMEZIRY
FOHSMRMA, & & DREEN A D XARM B E R
ICE->TEDELSICHKETZ20H, SHICIE, TENRERET
HEIEBIIEDLSITHZMNICHRATELD), BREZEH
Y, RRENICIF ARBOFDL5%, RAKARMEESD
ST ZARY b EICBERT2IE2BEICBIFT
HREIT>TWET,



https://www.oist.jp/ja/research/research-units/cnru
https://www.oist.jp/research/research-units/cnru
https://www.oist.jp/research/research-units/cnru
https://www.oist.jp/ja/research/research-units/cnru
https://www.oist.jp/ja/research/research-units/mru
https://www.oist.jp/research/research-units/mru
https://www.oist.jp/research/research-units/mru
https://www.oist.jp/ja/research/research-units/mru
https://www.oist.jp/ja/research/research-units/ccbe
https://www.oist.jp/research/research-units/ccbe
https://www.oist.jp/research/research-units/ccbe
https://www.oist.jp/ja/research/research-units/ccbe
https://www.oist.jp/ja/research/research-units/equip
https://www.oist.jp/research/research-units/equip
https://www.oist.jp/research/research-units/equip
https://www.oist.jp/ja/research/research-units/equip

Transitional Assistant Professor

Chikae Tatsumi

Degrees: BSc, MSc, PhD, Kyoto University

Formerly at: Boston University, Hokkaido University

Microbial and Ecosystem Ecology Unit

Soil microbes play important roles in our ecosystem by
maintaining plant growth and health and driving carbon and
nutrient cycles. Their activities have long remained mysterious,
but with new molecular methodologies and detailed chemical
analyses, we can now shed light on how microbial activities
contribute to biogeochemical cycling throughout the ecosystem.
Our lab aims to understand how environmental changes affect
microbial communities, including both symbiotic and pathogenic
microbes, as well as carbon and nutrient-cycling microbes that
contribute to climate changes.
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Assistant Professor

Marco Terenzio

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

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

Molecular Neuroscience Unit

Our unit investigates how nerve cells send and receive
information from their periphery to their center by studying the
mechanisms governing correct localization of signals, including
membrane structures like endosomes, mitochondria, and other
cell compartments such as mMRNP granules. We examine the
transport of proteins and organelles inside the cell as well as
local protein synthesis and investigate how these phenomena
affect neuronal survival and the regeneration of neurons after

nerve injury.
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Associate Professor

Reiko Toriumi

Degrees: BSc, 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

Our research interest lies in revealing the quantum nature of
spacetime. The study of the geometrical aspects of gravity,
manifested in general relativity, have been enriched by advances
in quantum gravity research approaches, such as matrix models,
tensor models, and lattice methods. Quantum field theory is a
solid modern tool for describing physical systems with many
degrees of freedom, letting us explore critical phenomena and
the scale dependence of physics through the renormalization
group framework. Our unit combines these advanced tools to
study quantum gravity.
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Associate Professor

Emile Touber

Degrees: MSc, University of Illinois 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

We study linear and nonlinear wave phenomena with a primary
interest in energy redistributions across space-time, applied to
our blue and green planet: from large-scale ocean-atmosphere
interactions such as meteotsunamis, to water flows powered
by forests and their possible evolution under environmental
changes.
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Professor

Gail Tripp

Degrees: BSc, PhD, PGDipCIPs, University of Otago

Formerly at: University of Otago

Human Developmental Neurobiology Unit

Our research focuses on understanding the nature and causes
of attention deficit hyperactivity disorder (ADHD) and its
associated difficulties, using this information to develop and/or
improve support for those living with ADHD. Working together
with parents, teachers, and community members, we study the
behavior and emotional responses of children, investigate their
language skills and use as well as their understanding of social
interactions, and we are developing and evaluating face-to-face
and online/mobile psychosocial interventions for ADHD that
provide information and training for caregivers.
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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

We create devices that bring disparate types of quantum
sub-systems, like photons and electrons, together to perform
useful tasks and understand various quantum phenomena.

The applications of our machines range from developing
tomorrow's quantum computer networks to creating ultraprecise
magnetometers for biomedical imaging and inertial navigation.
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Associate 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

Associate Professor

Hiroshi Watanabe

Degrees: BSc, Tokai University / MSc, PhD, Tokyo Institute of Technology

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

Evolutionary Neurobiology Unit

The ultimate aim of the brain is to generate behavior, virtually
always enacted through body movements that are deliberate and
well-timed. We seek to understand the “master clock” underlying
the spatio-temporal coordination of motor activity through
anatomical, electrophysiological, computational, and behavioral
approaches, with a particular focus on natural locomotion and
the olivo-cerebellar system.
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Our research aims to understand the fundamental animal body
plan, as well as the cell types that it's made up of and their
functions in earlier evolutionary states. One of our major projects
is the anatomy and physiology analysis of the nervous system
and the genetic mechanisms underlying neural development

in early divergent extant animal lineages like Cnidaria and
Ctenophora. Combining molecular biological and molecular
phylogenetic analysis with cutting-edge omics and imaging
techniques, our unit is aiming to reconstruct the evolutionary
origin of neurons and muscles, early neurotransmitters, and the
early evolutionary state of multicellular organisms.

HERIF
N |
Ig =

FCRBARE (B, RRIEXRZE (8L, #D)
HIFfE  RRBEZREARMNAT LRNIRE

ElemREYFEa—y

BoRBOBMNE L, TEHZERHTIETT, IZIFET
DITENE, BRIMNDXA IV T DE>T-BEOE}EEBLT
£FENFET, blid. EHOBEMMNBAEZRRET S
[RZ2Z&— 7Ry | %#BDOF7FL, BRELESELTVLET,
BRI BRBETELOFY =T — /B RTFLICES%
LTS, BUZEH, EREEZN. FHERN. THE
HEBEDPOHAREIT>TVET,

=L DFFRDIEWIE, ECDONIAERREICE T2 0 E
FOBRTAT 70 ZN%EBRTHMIEOER. LUZ
NoDMEKECERT LT, EHTAY T MIE,
REBYCEHDY L L DECDBRICHIRLZREDYR
BHICBTI2MBROBHFEEEBR BLUZTNODFE S
NZXLDRFHEENET, DFEVFEDFREFD
DMEREHDAIVIRABLI VA X =DV IR EHAE
HET Za—AVeHROELDIRIR, FHOHRIREY
B BLUSHREYOMAECOREZBEEST S
ZHELTLET,



https://www.oist.jp/ja/research/research-units/enbu
https://www.oist.jp/research/research-units/enbu
https://www.oist.jp/research/research-units/enbu
https://www.oist.jp/ja/research/research-units/enbu
https://www.oist.jp/ja/research/research-units/qmech
https://www.oist.jp/research/research-units/qmech
https://www.oist.jp/research/research-units/qmech
https://www.oist.jp/ja/research/research-units/qmech
https://www.oist.jp/ja/research/research-units/nrim
https://www.oist.jp/research/research-units/nrim
https://www.oist.jp/research/research-units/nrim
https://www.oist.jp/ja/research/research-units/nrim
https://www.oist.jp/ja/research/research-units/hdnu
https://www.oist.jp/research/research-units/hdnu
https://www.oist.jp/research/research-units/hdnu
https://www.oist.jp/ja/research/research-units/hdnu

43

Professor

Jeff Wickens

Degrees: BMedSc, MBChB, PhD, University of Otago

Formerly at: University of Otago

Neurobiology Research Unit

Our goal is to understand the neural mechanisms of learning

in the brain. We study the neurotransmitters dopamine and
acetylcholine—brain chemicals related to motivation and learning
—to discover their actions on neural circuits. This research has
the forward goal of understanding disorders such as Parkinson’s
disease and attention-deficit hyperactivity disorder (ADHD).
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Professor

Matthias Wolf

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

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

Molecular Cryo-Electron Microscopy Unit

We investigate the atomic structures of macromolecules and
nanoparticles by cryo-EM.

A special focus lies on the structural virology of infectious
diseases, including HIV, Ebola, pox, among others, as well

as giant viruses and bacteriophages. We also study helical
structures, especially the flagella of bacteria and archaea that
enable them to move. Our underlying goal is to link structure
and function to discover the mechanisms by which pathogens
cause disease, with the hope of contributing towards novel
treatments.
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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

Professor

Tadashi Yamamoto

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

Cell Signal Unit

We focus on developing fundamental machine learning
algorithms and solving important scientific problems using
machine learning. We are currently interested in statistical
modeling to handle high-dimensional data, including kernel

and deep learning models and geometric machine learning
algorithms, as well as graph neural networks (GNN) and optimal
transport problems. In addition to developing ML models, we
focus on developing new machine learning methods to find new
scientific discoveries from data automatically.
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Our goal is to elucidate molecular and cellular events that are
relevant and important for maintaining a healthy life. To this
end, we study post-transcriptional gene regulation through RNA
assays and identify mechanisms underlying the cause of diseases
like cancer, diabetes and obesity, and developmental disorders.
We study gene regulation with a particular focus on microRNAs,
long non-coding RNAs and RNA-binding proteins. We also work
to develop therapeutics based on our findings.
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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

When we are young, our brain is shaped by experiences to
develop various functions. However, susceptibility to the
environment decreases once this developmental “critical period”
is over. We are examining how neuronal circuits in the brain

are wired based on experiences and how this critical period is
organized by studying zebra finches, which learn to sing in ways

that are similar to how humans learn to speak.
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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 University of California, Davis

Nucleic Acid Chemistry and
Engineering Unit

The nucleic acids DNA and RNA are the fundamental building
blocks of life. These biomolecules display remarkable chemical
functions, like information storage, catalysis, and molecular
recognition. Our 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: BS, Keio University / PhD, The University of Tokyo
Formerly at: Cincinnati Children’s Hospital Medical Center

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

Neural Circuit Unit

Transitional Assistant Professor

Shu Zhang

Degrees: BS, Tsinghua University / PhD, Johns Hopkins University
Formerly at: University of California, Los Angeles

Currently at: Max Planck Institute for the Physics of Complex Systems and OIST

Collective Dynamics
and Quantum Transport Unit

We study the motor circuits controlling locomotor and skilled
movements using various techniques like molecular biology,
mouse genetics, trans-synaptic viruses, optogenetic, and
chemogenetic tools. In motor circuits, we focus on sensory-
motor and corticospinal circuits. We are also interested in
understanding how to promote the regeneration of motor
circuits after injuries.
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A group of objects moving together can create phenomena
that are surprisingly different from individual motion. Imagine

a cheering crowd in the stadium: each person stands up and

sits down, and in a coordinated way, they form a wave traveling
across the seats. Similarly, many tiny quantum objects grouped
together can make waves that carry energy and information
through materials. We study such patterns of collective

motion to explore innovative ways of energy transfer and
information processing, to inspire more efficient and sustainable
technologies for the future.

FoZrPratEHRR
Ya—Tvr

B EERE (D). YarX R TEVRKRE (B1)
BB : AV 7+ =T REOYVE LK
RAAB: vy IR - 753V 7 EHRMBEMER.OIST

EQAAFIoREEFEFEI=Y

—EICE<KYEOER L. B4 ELITEIZERLS
RREEAHTIENHYVET, REZTLTHRIETH8HE
ZRBLTHTLIETI N, —AVEYD LD EN -7V E-S
VT HZeT.BEEZTVI—T7HRIFIRITES, BEERIC,
ZLDNSBEFHEINERTEKZET. WEEAKICT R
LF—PBEREGET DRI ELCET, bl 20&5KR
EMEHD/EX—VERRT HIE T, TRLAF—RELER
IR DEFEF R EERY LY RN TR AT AR O
EVhEBLSIELTVWET,



https://www.oist.jp/ja/research/research-units/cdqt
https://www.oist.jp/research/research-units/cdqt
https://www.oist.jp/research/research-units/cdqt
https://www.oist.jp/ja/research/research-units/cdqt
https://www.oist.jp/ja/research/research-units/naceu
https://www.oist.jp/research/research-units/naceu
https://www.oist.jp/research/research-units/naceu
https://www.oist.jp/ja/research/research-units/naceu
https://www.oist.jp/ja/research/research-units/circuit
https://www.oist.jp/research/research-units/circuit
https://www.oist.jp/research/research-units/circuit
https://www.oist.jp/ja/research/research-units/circuit
https://www.oist.jp/ja/research/research-units/nmcpu
https://www.oist.jp/research/research-units/nmcpu
https://www.oist.jp/research/research-units/nmcpu
https://www.oist.jp/ja/research/research-units/nmcpu

47

Assistant Professor

Xiaodan Zhou

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

Formerly at: Worcester Polytechnic Institute

Analysis on Metric Spaces Unit

In daily life, we often consider how things change and how to
measure that change—such as fluctuations in market prices.
Mathematical analysis helps us understand the bigger picture
by breaking things into smaller components, using functions
and equations to model and study real-world problems. A
metric space, a set equipped with a notion of distance, provides
a framework for exploring various concepts in mathematical
analysis. Our work focuses on analytic and geometric problems
in diverse metric spaces, including Euclidean spaces, sub-
Riemannian manifolds, and networks, aiming to advance our
mathematical understanding and exploring applications and
connections to other fields.
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External Professor

BB IR

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.
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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

We focus on unveiling the mysteries surrounding astrophysical
explosions such as supernovae and gamma-ray bursts. These 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 like gravitational

waves, neutrinos, nucleosynthesis, non-equilibrium ionization,
and ultra-high-energy cosmic rays. Using theoretical and
computational approaches, we strive to reveal the full picture of
these explosions.
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About OIST

The Okinawa Institute of Science and Technology (OIST) is a
graduate university dedicated to growing the next generation of
scientific leaders, conducting world-leading research, and fostering
innovation and sustainable economic growth in Okinawa.
Established in 2011, OIST is rapidly gaining recognition in the
worldwide academic community as a model for excellence in
research and educationWe recruit some of the most talented
faculty members, researchers, staff, and students from Japan and
around the world. We provide scientific freedom and believe
that breakthroughs happen when we invest in top scientists and
students and encourage them to follow their curiosity.

English is the official language of the university, and the research
community is fully international, with more than 80 countries and

territories represented. Each faculty member, from junior to senior,
leads an independent research unit with 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.
Located on 85 hectares of protected forestland overlooking a
beautiful shoreline and coral reefs, 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 are encouraged

to take courses and lab rotations across disciplines — while
state-of-the-art research instrumentation is provided to encourage
easy access and collaboration.

8 1 countries and territories represented in the OIST community
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1 :3 faculty to student
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Fewer students per faculty means more personalized teaching for students
and more time doing research for faculty.
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3 lab rotations prior to PhD project

During their first year, PhD candidates join three different units, one of which is

TS s I out of field, to gain experience and inspiration before starting their final project.
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Science without boundaries 9 sections providing excellent common research facilities to all OIST research units.
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