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Outline of the Ph.D. Program in Humanics

B Program Coordinator: Masashi Yanagisawa

(Director, International Institute for Integrative Sleep Medicine)
B Degrees Conferred:

Ph.D. in Medical Sciences, Ph.D. in Science, Ph.D. in Engineering
B Enrollment: up to 15 /year (from April 2019)

Doctoral talent cultivated in this program

The Ph.D. Program in Humanics cultivates leaders equipped with doctoral-level knowledge and skills in
the fields of both biomedical sciences and physical sciences/engineering/informatics, together with the
scientific expertise to achieve integration of these fields and the capacity to apply them in wider society.
The program aims thereby to address challenges to human life and health and enable the sustainable
prosperity of all humankind. The leaders fostered in this program are expected to become drivers of
science and technology to surmount various challenges facing the world, including the onset of the
super-aged society and the associated rise in medical costs and health insecurities, as well as increasing
mental health problems. Resolution of these problems will require the capacity to combine the latest
knowledge and technology from the field of biomedical science with cutting-edge knowledge and
technology from different fields, employ the vocabulary of both fields to engage in dialogue between
them, and apply deep insights into them in order to formulate new paradigms. Such paradigms can only
be realized through outstanding bi-disciplinary expertise that integrates two different fields of research.
Furthermore, it will be essential to seek out real-life applications for research findings on an ongoing basis,
utilizing the specific capabilities of problem discovery (the capacity for conceptualization of research
topics), breakthrough (the capacity to overcome difficulties sincerely and earnestly), and application (the
capacity to communicate solutions to wider society and apply them in practice).
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Through such initiatives as the Leading Graduate School Doctoral Program (PhD Program in Human
Biology) and the World Premier International Research Center Initiative (WPI) (International Institute for
Integrative Sleep Medicine), the University of Tsukuba has worked to develop interdisciplinary education
and research in the field of biomedical sciences, and has achieved great progress therein. In the physical
sciences/engineering/informatics field, the university has pioneered the field of cybernics, which
incorporates insights from neuroscience, kinesiology, robotics, and other fields into cybernetics, leading to
the development of revolutionary human assistive technologies such as the HAL robotic suit.

Building on these strengths, this new program defines "humanics” as a discipline that sheds light on
the fundamental principles of the physiology and pathology of the "human”as an individual organism,
generating new science and technology to achieve a healthy and comfortable life of human beings.
Through the development of expertise and applied skills, the program will cultivate individuals capable
of independently uncovering basic principles of human life, creating systems to reconstitute and assess
the validity of discovered principles, and building new theories of life. The candidates of this program will
pursue research, for example, on problems such as decline in cognitive function and sleep disorders in the
super-aged society, adding to their previous learning in the field of medicine with studies in engineering
and information science, employing fundamental neurological principles to develop artificial neural
network devices connectable to the human brain, and using them to advance understanding and control
of sensitivity, motivation, ideation, and other mental functions. Others who have previously studied
materials chemistry in the engineering field may study medicine and develop molecular robots capable
of intervening in cellular functions, enabling understanding and control of the molecular mechanisms of
infectious diseases, cancer, and other illnesses.

Characteristic Features, Excellence, Competitiveness,
and Future Potential of the Program

1. Combination of biomedical sciences and physical sciences/engineering/informatics

The program will build structures for collaboration between the fields of biomedical sciences and physical
sciences/engineering/informatics, through a variety of horizontal linkages with university research centers,
centering on the internationally competitive and outstanding International Institute for Integrative
Sleep Medicine, the Center for Cybernics Research that develops medical/nursing care robots and other
cutting-edge human assistive technologies, and the Center for Computational Sciences and the Life
Science Center for Survival Dynamics (TARA), both of which are working at the front lines of research
internationally. Linkages will also be developed with national research and development corporations
within the Tsukuba Science City (National Institute for Materials Science, National Institute of Advanced
Industrial Science and Technology), international partner universities, and private companies.



2, Bi-disciplinary educational structure

The program will cultivate students’ bi-disciplinary expertise using a “full double mentor system” in
which faculty members from the fields of both biomedical sciences and physical sciences/engineering/
informatics provide research guidance to students in their respective laboratories in the course of pursuing
joint research projects.
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3. Seamlessly integrated curriculum from pre-admission to graduate education

The program will create a seamlessly integrated system for transition to graduate school, whereby
prospective students currently studying medicine or physical sciences/engineering/informatics are offered
a pre-admission program on physical sciences/engineering/informatics or medicine as applicable. This is
one approach to achieving a genuine MD-PhD combined program — something which has proven difficult
in Japan thus far. This reform of graduate school admissions has the potential to become a leading model
in interdisciplinary education through identification and nurturing of talented prospective candidates for
admission, and educational intervention at the pre-admission stage.

4. Procurement of external resources in partnership with business and complete
program self-sufficiency in future

During the period of government funding, resources shall be procured through such channels as special
joint research projects with business. At the end of the period, complete self-sufficiency will be achieved
with the establishment of the CYBERDYNE Ph.D. Program in Humanics (tentative name) through a
corporate collaboration.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)/Graduate School of Comprehensive Human Sciences

BEERERFE (WR IESE)
Neuroscience of sleep (YANAGISAWA Masashi)

YANAGISAWA Masashi, Ph.D.

Professor/Director

International Institute for Integrative Sleep Medicine (WPI-IIS),
University of Tsukuba

E-mail address: yanagisawa.masa.fu@u.tsukuba.ac.jp
URL: http://sleepymouse.jp
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Solving the mysteries of sleep
~Toward new intervention methods for healthy slumber~

Sleep is a quite familiar phenomenon. However, underlying mechanisms of sleep is unknown and even simple questions, why we
sleep and what sleepiness is, are unanswered. Thus, sleep is one of the greatest mysteries in today’s neuroscience. Our discovery of
orexin unlocked the door to the sleep studies, but sleep/wake regulation still remains a challenge for scientists. In order to crack open
the black box, Yanagisawa/Funato Lab is engaged in basic research using forward genetic analysis, in vivo calcium imaging, patch-
clamp electrophysiology in brain slices with simultaneous multicellular recording and imaging, etc,, in addition to drug discovery
research targeting the orexin receptor. We have identified three or more causative gene mutations that play important roles in sleep-
wake regulation to date, through advances of our forward genetics research. People in our lab are vigorously conducting experiments
everyday with the aim of solving the mystery of sleep, and contributing to the reduction of sleep disorders and associated diseases.
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Deciphering Neuronal Circuits and Neurotransmitters that play
Essential Roles in Behavior and Physiology

The way in which our brain is regulated is highly complex involving many connections between regions and the coordinated firing
of different types of neurons. We have an interest in the elucidation of different neural circuits that play an essential role in regulating
homeostatic processes and various animal behaviour patterns. Many of our most basic functions, such as eating, drinking, reacting
to fear and pleasure, sleeping and forming memories are regulated by the limbic system, reward system and hypothalamus, which
are localized in the deep brain. We are mainly focusing on functions of these regions. We are going to elucidate functions of neuronal
circuits and neurotransmitters in these structures, utilizing genetically modified animals with optogenetics, electrophysiology, and
behavioral experiments.

Orexinergic projections in the human brain. Orexin neurons expressing ChR2 Optogenetic experiment
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Molecular Circuits of Sleep and Fear

Sleep exists in virtually all animals and is essential for viability and normal brain functions. However, the molecular circuit of sleep
control is currently unknown. My laboratory will integrate biochemical, genetic and chemical biology approach to identify key genes
for sleep-wake regulation. On the other hand, fear is a basic emotion that enhances survival by triggering characteristic physiological
and behavioral responses. Whereas learned fear is acquired by experience, innate fear is hardwired and genetically encoded. We
developed a forward genetic screen to identify randomly mutagenized mice with abnormal innate fear responses. We hope that this
unbiased fear screen will allow us to identify core fear genes, elucidate the molecular mechanism of fear, and reveal the genetic basis
of human anxiety disorders.

« Y. Wang, L. Kao, T. Matsuo, K. Wu, G. Asher, L. Tang, T. Sautoh, J. Russell, D. Klewe-Nebenius, L. Wang, S. Soya, E. Hasegawa, VY.
Cheérasse, J. Zhou, Y. Li, T. Wang, X. Zhan, C. Miyoshi, Y. Irukayama, J. Cao, J. P. Meeks, L. Gautron, Z. Wang, K. Sakurai, H. Funato,
T. Sakurai, M. Yanagisawa, H. Nagase, R. Kobayakawa, K. Kobayakawa, B. Beutler, Q. Liu, Large-scale forward genetics screening
identifies Trpa1 as a chemosensor for predator 2 -evoked innate fear behaviors. Nature Communications 9, Article number: 2041
(2018)

« Z.Wang, J. Ma, C. Miyoshi, Y. Li, M. Sato, Y. Ogawa, T. Lou, C. Ma, X. Gao, C. Lee, T. Fujiyama, X. Yang, S. Zhou, N. Hotta-Hirashima, D.
Klewe- Nebenius, A. Ikkyu, M. Kakizaki, S. Kanno, L. Cao, S. Takahashi, J. Peng, Y. Yu, H. Funato, M. Yanagisawa, Q. Liu, Quantitative
phosphoproteomic analysis of the molecular substrates of sleep need. Nature, 558: 435-439 (2018)
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Sleep and sleep regulation - understanding cortical slow waves

Missing sleep for even a few hours is unpleasant and normal mental tasks, such as driving, become more and more difficult.
Luckily, sleep, especially deep, slow wave sleep will restore the brain's ability to function. During slow wave sleep neurons in the
cortex alternate between silent OFF states and active ON states in a highly synchronous manner - giving rise to characteristic
waves in the electro-encephalogram (EEG) from which the state “slow wave sleep” derives its name. The firing rate during the ON
states resembles waking, but we are now finding important differences between the pattern of wake activity and slow wave sleep
activity. Using quantitative analysis of the organization of the firing we find that sleep is characterized by more disorganized activity
between identified neurons that cannot be easily resolved with respect to sleeps role in improved memory. We are currently further
characterizing the organization of the activity of neuronal firing with respect to sleep-related learning and of neuronal calcium
transients to better understand the function of sleep and in particular of sleep-related neuronal activity.
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Addressing the functional roles and evolutionary origin of sleep

Sleep is indispensable. However, the function of sleep remains largely unknown. During sleep, the level of consciousness is lowered
and the risk of being attacked by predators increases. Yet most animals undergo sleep, suggesting that sleep plays some vital roles. We
address the function and evolutionary origin of sleep using the nematode Caenorhabditis elegans and mouse. The nervous system of C.
elegans consists of merely 302 neurons. We previously obtained evidence suggesting that sleep in this simple animal and mammalian
sleep are evolutionarily conserved. Furthermore, in mice, we successfully identified neurons that are crucial for the regulation of REM
sleep, the major source of vivid dreams, and established mice where REM sleep could be efficiently inhibited. Using these two model
animals, we aim to elucidate the roles of sleep at multiple levels from molecular and cellular to individual levels.
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Circuits and functions of the waking, sleeping and dreaming brain

The investigative focus of our laboratory is the cellular and synaptic basis by which the brain regulates sleep and wakeful
consciousness. Our experiments seek to link the activity of defined sets of neurons with neurobehavioral and electroencephalographic
outcomes in behaving animals by using innovative genetically or chemically engineered systems (optogenetics, chemogenetics or
optopharmacology) in conjunction with recording of the electrical activity produced by the brain or in-vivo imaging (e.g, fiber-optic
endomicroscopy). For example, we investigate the control of sleep and wakefulness by the mesolimbic pathway comprising the
ventral tegmental area and nucleus accumbens. As the mesolimbic pathway is implicated in motivational and cognitive behaviors,
changes in vigilant states are likely associated with the motivational and cognitive responses in animals. Moreover, we are interested
in the link between sleep loss and the desire to consume unhealthy foods, i.e. junk foods. We recently found that the loss of REM
sleep leads to increased consumption of sucrose and fat and that inhibiting neurons in the medial prefrontal cortex reverses the
effect of REM sleep loss on sucrose consumption. We also conduct drug discovery research targeting the adenosine A2A receptor in
collaboration with the WPI-IIIS Nagase laboratory.
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To elucidate functions of sleep : What happens in the sleeping brain

We repeat the wake-sleep cycle daily. During wake, we recognize the external environment, keep integrating our thoughts, memories,
and sensory inputs, then act based on our updated minds. However, during deep sleep, we become unconscious and do not
recognize the external environment. It is generally believed that such dynamic changes in our cognition and locomotion derive from
the brain, however, the underlying neural mechanisms remain largely elusive. We aim to elucidate 1) the function of sleep, and 2)
the neural basis underlying the dramatic changes in our cognition across the wake-sleep cycle. To realize dynamics of neural activity
during the wake-sleep cycle, we employ in vivo electrophysiology, opto/chemogenetics, and gene expression analyses.
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Research on circadian regulation of sleep/wake cycle

Sleep/wake behavior shows rhythmicity with a period of ~24 hrs and is regulated by the biological clock. The central circadian clock
(master clock) resides in the suprachiasmatic nucleus (SCN) of the hypothalamus. It has been well established that the central clock
controls the timing of sleep/wake cycle, while the neural mechanism of circadian sleep/wake regulation is largely unclear. We aim
to determine the neural network between the central clock and sleep/wake center and uncover its physiological function by using
neuroscientific approach in mice.
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Cholinergic regulation of sleep-wake behavior
~Challenge to generate sleepless mice~

We spend 1/3 of our lives for sleep. Many people wish they could use such a long time for something other than sleep. One of the
best ways to approach the wish is to understand the underlying mechanism of sleep. To this end, | have been trying to generate
sleepless mice by using genetic manipulation, especially in the acetylcholine pathway. So far, | succeeded in generating mutant mice
with short sleep and no REM sleep by deleting two subtypes of acetylcholine receptors (Niwa et al. 2018 Cell Reports). I'm now trying
to examine these two receptors control of sleep-wake behavior by using genetic approaches.
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To elucidate the necessity of sleep with short-sleeping mice

People spend approximately one-third of their life sleeping. Why sleep is compulsory for human life and cannot be avoided, however,
remains unclear. It is important to understand why sleep is necessary and how sleep is controlled — not only to elucidate physiological
behavior but also to enhance our quality of life.

Recently, we inadvertently created mice that require an extremely low amount of sleep. Surprisingly, these mice do not show an
increase in a sleepiness marker. Therefore, the behavior is very similar to that of so-called “short sleepers”— people that can function for
long periods of time on little sleep without exhibiting excessive sleepiness. Using multiple “short sleep” models, including this novel
mouse model, we study the effect of short sleep on other physiologic functions in the body to understand the necessity of sleep. We
also study the neural mechanisms of short sleep to clarify the control mechanisms of sleep.

Normal NREM EM  Wakefulness

mouse 46% 47% Amount of sleep and wakefulness

of normal and short-sleeping mice
during 1 day.

Short-sleeping mouse exhibit
Short-sleeping lower amount of sleep.
mouse

Recent publications
» Takata Y, Oishi Y*, et al. (2018) Sleep and wakefulness are controlled by ventral medial midbrain/pons GABAergic neurons in
mice. J Neurosci 38(47):10080-92. *Co-corresponding authors
» OishiY, etal. (2017) Slow-wave sleep is controlled by a subset of nucleus accumbens core neurons in mice. Nat Commun
8(1):734
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Unlocking the mystery of biological longevity through methylation

What is longevity? What factors do determine how long we live? We have discovered that methylation (the biological reaction to transfer
the methyl group [-CH,]) has the key to determine the longevity by investigating the regulation of gene expression. The reaction
is deeply involved not only in protein methylation, but also in that of DNA and RNA. To understand the longevity of multicellular
organisms, we are approaching the molecular entity of the longevity by applying the techniques of genetics, biochemistry, chemistry,
and metabolomics of mouse and C. elegans. Through advances of the longevity research, our laboratory is working on with the aim of
knowing how long organisms can live and survive, and feeding back to the increase in the quality of health and life.

O R
c}?‘% o\’ﬂ' Lys - His

sm transcription - translation
replication m — RNA —
- mRNA

ncRNA

o

% metabolites

nutrition metabolism

birth growth pregnancy longevity



(FF1FIVAMRE Y Z— ARBEESHZEHRER

Life Science Center for Survival Dynamics, Tsukuba Advanced Research Alliance (TARA)/Graduate School of Comprehensive Human Sciences

REF (ke #)
Immunology (SHIBUYA Akira)

SHIBUYA Akira, M.D., Ph.D

., Ph.D. =
Professor E E

Life Science Center for Survival Dynamics, TARA £
E-mail address: ashibuya@md.tsukuba.ac.jp [w]

SHIBUYA Kazuko, M.D., Ph.D.
Associated Professor, Faculty of Medicine
E-mail address: kazukos@md.tsukuba.ac.jp

TAHARA Satoko, Ph.D.

Lecturer

Life Science Center for Survival Dynamics, TARA
E-mail address: tokothr@md.tsukuba.ac.jp

URL: http://immuno-tsukuba.com/index.html

................................................................................ R Y X X LR PP

REZBEOMEDL SKEHIEN

FRARECIE. REIGEICEBLGDFEHFUTRSTHERE L. INSICOVWTEEFHSNF. Mg\ ESICERFRIERIVAL
&%ﬁﬁ@?@%l/\}b‘fﬁﬁﬁb 5%5@*%575‘63?&{“/XTA@EE%D@%K)?@%ﬁ@j?Eﬂb‘TLt CHERLCLET, 5l B 7
LibF— BREJE. BORERGEDEREREETIVEBWVWT, INSDREZARZFNE LIBSREDRFREDHREZITOTVEY,

From the Study of Immunoreceptors to Disease control

We challenge for clarification of the basic principle of the immune system through analyses of novel immunoreceptors and their
functions at the molecular, cellular and whole body levels. In addition, we develop therapeutics targeting the immunoreceptors for
intractable diseases such as cancer, allergy, infection, and autoimmune diseases.

Immune receptors identified in the Shibuya Lab
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Mechanisms underlying Germ Cell Formation

Germ cells are specialized cells that can transmit genetic materials from one generation to the next in sexual reproduction. All of the
other cells of the body are somatic cells. This separation of germ and somatic cells is one of the oldest problems in developmental
and reproductive biology. In many animal groups, a specialized portion of egg cytoplasm, or germ plasm, is inherited by the cell
lineage (germline) which gives rise to germ cells. It has been demonstrated that the germ plasm contains maternal factors required
and sufficient for germline development. Our laboratory aims to find the maternal factors for germline segregation, and molecular
mechanisms regulating germline sex determination in Drosophila.

Germline Development in Drosophila
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Elucidating the molecular mechanism of mechanotransduction in
blood vessels and its application to vascular diseases

Blood vessels are constantly exposed to the mechanical stress caused by cyclic pumping of the heart. However, 1) how vascular cells
(endothelial cells, smooth muscle cells, and fibroblasts) sense stress and convert to biochemical signals, 2) whether anatomically
different vascular systems have distinct signaling pathway(s), and 3) how damaged/aged extracellular matrix of the vessels affects
mechanotransduction, are largely unknown. We utilize mouse models of cardiovascular diseases such as aortic aneurysms and
elucidate the molecular mechanism of mechanotransduction in the vessel wall by combining in vitro stretch assays, live imaging, and
genome editing. We are currently collaborating with bioengineering, biomaterials, and clinical laboratories.
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Molecular dissection of mechanotransduction in normal (left) and aneurysmal Label-free imaging of the aorta.

wall (right). Mechanosensitive molecules, Egr1 and Thbs1, are highly
upregulated in the aneurysm.

Recent publications
* Y. Yamashiro, et al. Abnormal mechanosensing and cofilin activation promote the progression of ascending aortic aneurysms in mice. Science
Signaling. 8(399):ral05 (2015).
* Y. Yamashiro, B. Q. Thang, S. Shin, C. A. Lino et al. Role of thrombospondin-1 in mechanotransduction and development of thoracic aortic
aneurysm in mouse and humans. Circ. Res. 123(6):660-672 (2018)
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Stem Cells in Tissue Regeneration and Aging

Stem cells have a remarkable ability to regenerate various adult tissues. Our research focuses on elucidating the cellular dynamics and
regulatory mechanisms of stem cells, especially using mouse epithelial tissues (skin, eyes and oral) as a model. We identified novel
stem cell populations in the mouse skin and established new genetic tools and molecular markers to analyze these cells in vivo (Sada
et al, Nat Cell Biol 2016). We are currently studying stem cells in tissue regeneration and aging, by combining cell & molecular biology
techniques, genetic-engineering of mice, omics analysis, bioengineering, glycobiology and so on.

Our research goal is to reveal the drivers and effectors of stem cell dysfunction. Targeting these factors may prevent or cure diseases
at the stem cell level, with implications for applications in regenerative therapy, and for future treatments of cancer, aging and other
disorders.

Elucidating the Mechanisms of Tissue Regeneration and Aging

Genetic Marking and Modification ~ Omics
Injury repair | of Stem Cells in vivo Analysis
Barrier function | ; ; —==]
Cancer risk 1
Lower success of
stem cell-based therapy

Stem cell aging?

By 00

By identifying the drivers and effectors of stem cell dysfunction,
we aim at targeting various diseases and aging at the stem cell level.

Glycobiology
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Neuro-endocrine Mechanisms of Maturation in Drosophila

How do the organisms know their appropriate timing of maturation from the juvenile to the adult? One of the key regulatory
mechanisms is steroid hormone biosynthesis in response to various environmental conditions. By using molecular genetics, cell
biological analysis, live-imaging system of the fruitfully Drosophila melanogaster, we are trying to understand how the genetic program
of organism is flexibly coordinated to accomplish the development from eggs to individuals.

A relay of hormones controls maturation in human and insects. Serotonin-producing neurons directly project to the
steroid hormone biosynthesis organ.
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Structural biology and chemistry by a multifaced approach

We have been studying structure and chemistry of biological molecules mainly using single-particle electron microscopy (EM). The
biggest advantages of single-particle EM are as follows. (1) Crystallization is not necessary (2) Large macromolecular complexes can
be analyzed (3) A certain amount of sample heterogeneity can be dealt with. Especially single-particle electron cryo-microscopy
(cryo-EM) has become a new tool to solve 3D molecular structures at near-atomic resolution. We are planning to study one of fusion
gene products that has been thought to cause soft tissue sarcomas using various biochemical methods as well as single-particle EM
method.

Atomic models Drug Design
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Data Engineering and Biomedical Big Data Analysis

Big data era has come to deal with an extremely large amount of data that humanity has never experienced before. Data
engineering (database, data mining, machine learning, data analytics, etc.) is an academic field that treats big data systematically.
We are conducting various research and development activities involving big data of different domains and applications from data
engineering perspectives, which will open up new science and society. In particular, biomedical big data analysis is one of our major
research targets. Our current research topics include research on artificial intelligence technology for automatic sleep analysis using a
large amount of vital signals such as brain waves, myoelectricity, etc. and research of medical big data analysis using health insurance
databases. Let 's do research that has a positive impact on society together.

Biomedical Big Data Analysis
based on Data Engineering
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Efficient processing / knowledge extraction for big data

With the rapid development of computer and network technologies, various kinds of data are being collected and accumulated,
which is called "big data,” and efficient processing and knowledge extraction from such big data are highly demanded in wide
spectrum of domains. We have been engaged in research/development on techniques of efficient processing and knowledge
extraction for big data exploiting database and data engineering technologies. Research topics: efficient processing of big data using
GPU/FPGA/many-core processors, data mining and knowledge extraction from big data exploiting techniques, such as NMF (non-
negative matrix factorization), search and knowledge extraction from semi-structured data, such as Linked Open Data (LOD) and
graphs, management and knowledge extraction for scientific domains, such as biology and astronomy.

GPU Acceleration of Label Propagation = Experimental Evaluation

» Basic idea * Obsevations
* Express the algorithm by only operations * GPU-WOP (without partitioning) is the fastest
suitable for GPUs * Load balancing is important
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[Yusuke Kozawa, Toshiyuki Amagasa, Hiroyuki Kitagawa:
GPU-Accelerated Graph Clustering via Parallel Label Propagation, CIKM 2017, pp. 567-576, 2017]
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High Performance Computing and Big Data Analysis

Computational science that simulates governing equations in science, is a major study like theoretical science and experimental
science. High performance computing enables computational sciences using supercomputers. Big data analysis that processes
large-scale experimental data and computing data is also an important application for supercomputers. Our laboratory designs
supercomputers to efficiently process scientific simulation and big data analysis, and develops software to fully utilize the
supercomputers.

Oakforst-PACS supercomputer Storage system of Oakforest-PACS
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Designing the future through computational media

I belong to the computational media group at the division of computational informatics, center for computational sciences. | am an
advisor of the department of intelligent interaction technologies at graduate school of systems and information engineering and the
Ph.D program in empowerment informatics too. My mission is to open frontier humanics based on the state of the art technologies
of computational research and information science. Computer vision, video analysis, mixed reality, augmented reality are of the key
components to shape our future society.

Computer vision and advanced computer-human interface based on image and video media are powerful enough to change the
future of our society. Below are some snapshots of our students works.
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3D-CG Virtual Surgical Navigation

With the lack of surgeons and drastical improvement of medical technology, attention has focused on VR surgery using ICT
technology. As the results, some achievements such as “tailor-made human body CG model’, “preoperative planning, intraoperative
guidance, postoperative confirmation using CG data’, are realized. On the other hand, the realization of "surgical navigation" to
properly guide the surgeons in accordance with the progress of surgical operation is still on the development. Our laboratory
conducts on researches of surgical navigation aiming to realize (1) 3D sensing for surgical situation, (2) visualization of surgical
information using sensing results, (3) accurate AR (Augmented Reality) navigation according to the surgical situation, (4) constructing
practical navigation system.
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Toward Efficient Database Systems

The database systems are now one of the essential and fundamental tools for managing and processing large-scale data generated
by various applications. However, it is not a trivial work to ensure high performance data processing on existing database systems and
algorithms. In order to overcome the performance limitations, we are now developing high performance database systems and fast
data processing algorithms to cope with the large-scale data. Especially in the recent few years, we are currently studying efficient
processing/search algorithms that are focused on graph structured data.

Graph Clustering Efficiency

* Find dense components from a graph * Our algorithm runs x500 faster than SCAN

+ Community detection over social networks * It computes 1.4 billion edges within 6.4 sec.

+ Event detection from microblogging services _ ¥
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H. Shiokawa, T. Takahashi, H. Kitagawa, “ScaleSCAN: Scalable Density-based Graph Clustering,’ In Proceedings of the 29" International
Conference on Database and Expert Systems Applications, pp. 18-34, 2018.
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Machine learning Approach to Automated Sleep Stage Scoring

For the diagnosis of sleep disorders, the ratio and the transition of patient’s sleep states (stages) will be one of the most effective
evidences. However, the sleep stage scoring is very time-consuming, because it is conducted by visually inspecting biological signals.
To address this problem, we are developing an automated sleep stage scoring method using deep learning algorithms.

In this research, we attach great importance to collaboration with sleep medicine doctors and expert. By using their knowledge about
sleep and its stages, our proposed method achieved the scoring with high accuracy.
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Challenging the Future based on “Cybernics”

In order to solve social problems in super aging society and to realize medical innovation, we are simultaneously promoting "Research
& Development of Innovative Technology", "Creation of New Industry" in the fields of medical, welfare and life, and "Human Resource
Development". As an example of the outcome, the world's first Cybernic treatment device "Medical HAL®" was approved as a medical
device for neurological disorders in Japan and the United States, after the approval of medical devices in Europe. We are challenging

to realize the "Cybernics Revolution", "Society 5.0 / 5.1" and "ZERO Burdening-Care Society".

; i ' Global Challenge/
SOC_Ia| '””0"_3_“0”( —— 3 : . PERTINN A b =y ) -, slobalization
Social Transition @ 4 i L s
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Mathematical Algorithms for Al, Data Analysis and Simulation

Computers play an important role in various fields of science and engineering. By representing phenomena in the real world (Physical
space) on a computer (Cyber space), we can utilize computers to understand and predict various systems and phenomena in the
real world. In our research group, we develop mathematical algorithms and their software implementations for artificial intelligence
(Al), data analysis, physical simulations, etc. We also research and implement high performance computing methods to exploit the
computing power of supercomputers.

Advanced Al: s
Modeling of Real World f
Simulation Al - = 'ﬁ
_Machine Learnnlg___.ﬁ.-—-’

Cyber Space
Prediction and Analysis
usmg Computers
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Research on Medical Imaging and Image Processing

My research fields are medical imaging and image processing. I am mainly working on the following four research subjects. The first
subject is the research on image processing, which aims at generating cross-sectional images in CT and PET imaging modalities. The
second subject is the research on Computer-Aided-Diagnosis, which aims at supporting the diagnosis by MD using medical image
processing techniques. The third subject is the research on Computational Anatomy, which aims at generating 3-D digital model of
human atlas together with applying it to, for example, simulation and navigation of surgeries. The last one is the research on newest
image processing and computer vision, aiming at applying them to medicine. In particular, | am believing that I am one of top runners
in the field of image reconstruction in CT and PET.

We are joining two very large
first-priority national projects
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Safety and Security of Al/Machine learning

Large amounts of data are required for machine learning to demonstrate excellent prediction and recognition ability. We study
cryptographic theory and statistical privacy protection technology that achieve both privacy protection and machine learning when
data contains personal information. Machine learning is expected to support important decision-making performed by experts.
Machine learning is expected to support important decision-making for humans performed by experts. Machine learning that works
well at the laboratory level while it does not necessarily produce the expected behavior because of the existence of those who are
planning to misuse it. Our laboratory is studying Al security technology to make Al operate stably.

AFARIRISHITSRE . RAEE(EAAROSASBE)EEBHATL
=7, =R 0EBBDIZSNEFITEYD2OH5
1 s S oDRBEERER
— EYRLAZEHS
e | B - acAMOLFsRE
R g — REBE ST OYTELL A

-

AR, F—ADEREES ﬂ lih . -

T MUCEREBEREFT <>




VAT LIEHRR VAT LBERIFWHER

Faculty of Engineering, Information and Systems/Graduate School of Systems and Information Engineering

ba—<I779%— (RiE H)
Human Factors (ITOH Makoto)

ITOH Makoto, Ph.D.

Professor [=]; [=]
Faculty of Engineering, Information and Systems, =
University of Tsukuba EiE;g_-__

E-mail address: itoh.makoto.ge@u.tsukuba.ac.jp
URL: http://www.risk.tsukuba.ac.jp/~itoh/

................................................................................ e @@ @ @@e ccccciceccoctiticectottcttceccettcstcecctttsececsstscsecscsstscsscscsstscsscacon

Ea1—<IU/RIVVIVARTLDREHEFRICGITT
REMHEZSOZCOHDOEEL MO Z > TCERAEE ST EWVNDTEN. M. BFNEEFLGENHETCEEL. ekt i—< vV
LA VRS a3 ERBIAEHOFRELTCENIF. b1—~<XVI702—DHEEBLTEL L., SHTIE. IN5ONEF
TOREBEFES, L. BEEOBRFEHGLSE. HFLOVEEICEW Tt 21—V T 77 2—0ORIGEE NEE > TWVET, AZHY. &
AT LDHIEINEZRZEHRTON 21—V T 79 2—BTADAEETT,

Towards Safe Human-Machine Systems

Introduction of automation for safety may cause troubles/accidents. Actually serious accidents occurred in highly automated systems
such as aviation and nuclear power plants. Human factors/cognitive systems engineering have been developed in order to establish
safe human-machine systems. Today’s vital issue in human factors is to design safe automated driving systems. Human factors is not
just a psychology but an engineering based on deep understanding of humans.
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Mobility Innovation and City Planning

In order to solve urban and regional problems, qualitative and interdisciplinary approaches are utilized. Regardless of existing
academic theory or general analysis methods, theoretical methods (in some cases, we create them) are chosen based on
characteristics of the region and the problem from practical and theoretical Although research theme is general about city planning,
recently, the followings topics are studied: mobile innovation and urban planning, civil infrastructure management and maintenance,
tax competition and harmonization, efficiency of referendum, quantitative analysis of cityscape, wide-area cooperation among local
governments, city planning with loT, and sustainable system of local government.

Research on H, Energy LEGO model on Tsukuba Science City Alliance with Kashima Antlers
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Human Technology for Understanding and Shaping Behaviors

The research of our team includes artificial intelligence, Cybernics, wearable robotics and devices, affective computing, social robotics
and assistive robotics with a particular emphasis on machine learning, pattern classification and dynamical modeling approaches. A
special emphasis is laid on the design of empowering people, particularly for elderly, adults and children with special needs. Cybernics
technology brings out latent human capabilities and potential abilities of people. Al for bridging between human neural systems and
machine. Robotics, sensing, and loH (Internet of Human)/loT technology to support human actions are applied to in medicine and
special education.
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Challenge to transfer technologies to society in engineering, medicine and developmental support
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Changing the life style of people forced Science & technology behind Robot- Al/loH wearable health tech to prevent Wearable affective computing for
to be seated assisted locomotion aspiration pneumonia understanding social interaction
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Integration between Human and Machine

We are developing human support system and technology focused on medical and health care field for physical function
improvement or physiologic function examination, labor and care field for reducing heavy works, and sports field to present motion
and sensation to various athletes. It includes human-machine integration system, biological motor control system, biological/
physiological system analysis, robot treatment technology, motion and skill learning support system, robot safety technology. We
conduct research and development of the human support systems to contribute to real social world by integrally implementing
fundamental researches related with proof of concept, applied researches for actual use and safety, and empirical study to investigate
the effectivity in actual environment.
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The most important things we try are to develop ways to
solve various issues which rises and occurs in actual fields,
and to implement effective series of circle based on the
development and feedback from the application.
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2) RGB=—DUEYHYPAXY— T4 v EBWEEENVNEDZHDYAREE ?H‘JES'Z% (Fig.2)
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Application of image processing technology to medical and welfare fields

In our laboratory, we are focusing on creating medical image processing systems and sensor-based welfare systems as follows:
1) Analysis of swallowing and elucidation of dysphagia based on videofluorography (Fig.1)
2) Development of assistive systems for the visually impaired based on RGB-D sensors and smartphones (Fig.2)

Please contact us, if you are interested in these research themes.

Templat
a4

Trans fa

Fig.1 Analysis of swallowing and elucidation of dysphagia. Fig. 2 Assistive system for the visually
impaired.

w
w



VAT LIEHRR VAT LBERIFWHER

Faculty of Engineering, Information and Systems/Graduate School of Systems and Information Engineering

HIBFRTY (RR 5h%F)

Mathematical informatics (ANDO Hiroyasu)

ANDO Hiroyasu, Ph.D.

Associate Professor

Division of Policy and Planning Science,

Faculty of Engineering, Information and Systems
University of Tsukuba

E-mail address: ando@sk.tsukuba.ac.jp
URL: http://www.trios.tsukuba.ac.jp/researcher/0000003543

|

................................................................................ e @@ @ @@e ccccciceccoctiticectottcttceccettcstcecctttsececsstscsecscsstscsscscsstscsscacon

EMEMET IVDORHERY AT LADIGH

HEV AT LOBEEHDTOICERAGHENTFE (E7/Ub. 22— 3>, Emii) ZRE L TIHERLTWET RIS £
DIWIEAHEMTEB L, TNSZSEICLIERPET IVDOBRE, TORMERVAT L GOB. IRIF-RIXIAVIEE) ND
FGH%T““I?H%JL’CV?? BHENICIE, MYRBRSBEEZEMER Y N V=TIV AT LELTELR, TOEBFHHMREZS LI, T,

BAVTT, RERNT—I LY bOZY R, ENERAELEE EDBLVATNCHATREERDODEBRZBIEL TCVET . AFD
/\I%Dﬁﬁi‘iﬁ?ﬂzt, FHEEIREHAD TENISHAL S E TN & DZ?T.

Application of bio-inspired model to real world systems

In our laboratory, various mathematical approaches such as modelling, numerical simulation, theoretical analysis are focused in order
to understand the mechanism and structure of real world systems. Specifically, bio-inspired or bio-mimetic model is a key concept
of our research group so that we are aiming to propose basic theory and models of real world systems, e.g. traffic systems, energy
management systems, and so on. For example, we consider the brain and cardiovascular systems as a complex network system and
based on the physiological knowledge on those systems, we try to invent a theory applicable to a wide variety of field ranging from
engineering to medicine, namely IT, traffic infrastructure, next generation power electronics, innovative disease treatment. Recent
development of artificial intelligence technologies is derived from neural networks applied to engineering systems.

Neural Networks for phase reconstruction of magnitude spectrograms
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Computational Intelligence and Multimedia Processing

A comprehensive research strategy is to create a super multimedia infrastructure to make the world a better place”.

Under this goal, we are engaged in research day and night. More specifically, we use computational intelligence (broader intelligence
including Al) to study how to make people's lives better "essential" from an industrial point of view and from a practical to basic
theoretical point of view, including the enormous variety of media (text, images, and sounds) and data (healthcare, public services,
and finance) flowing on the Internet, the devices that produce them, and the devices that consume them. We are also involved in a
wide range of areas with interest in data architecture, including asset, data collaboration, elimination of ethical and legal hurdles, and
rulemaking.

An example of computational intellgence and multi-media labotaroty projects
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Estimation of human internal state (based on eye tracking )by the most familiar and
popular device (smart phone, in-camera) in the world. Realization of intrinsic big data
acquisition by enormous sensors, and it can correspond to the design of every business
package.
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Al cares Human: Utilizing Humanlike Attitude in Artificial System

Human-agent interaction (HAI) has become an important field in the field of human-computer interaction (HCl). The agent in HAI
behaves with users as if it has its own intentions. It triggers users’social responses, and instructs users through social channels. The use
of HAl is widespread from the field of entertainment to medical purposes. For example, several agents have tried to solve dementia
and autism through their behaviors. We defined an agent as an artificial social actor that is accepted by users through her/his
intentional stance, based on Dennett’s Intentional Stance, whether users are conscious or unconscious of the fact.

The goal of our lab is to proposing several usage of agent and agency to the society. Human-agent interaction is on the intersection
of artificial intelligence, human interface. cognitive science and other related studies. Everything related to the HAI is our target. For
example, what kind of expression evoke a user as an agent (like shape, motion, behavior, and auditory and visual changes), how to
create credible agent, and the mutual behaviors of agents and effect for users.
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Numerical analysis & machine learning based on matrix computations

Our research group has been developing numerical analysis and machine learning algorithms based on matrix computations.
One of the most time-consuming parts of large-scale simulations is matrix computation including solutions of linear systems and
eigenvalue problems. We have been investigating efficient and parallel numerical algorithms for computing such large-scale matrix
computations. Recently, we have also been developing original machine learning and deep neural network algorithms based on
matrix computations and applying some real-world problems including medical data.

Training

= Optimize the network using training
dataset
(Nonlinear optimization problem)

Recognize image, signha
and so on using the trained
(deep) neural network

“'ﬂ

A “

&/

DN
‘ 7  Backpropagation (BP) method is the

&4

Recently, (deep) neural network has o
attracted attention in image and St -
signal recognition “ de-facto standard algorithm

-

> We have been developing a new algorithm based on Non-negative Matrix
Factorization (NMF) for optimizing the deep neural network.

> Compared with BP method, our NMF-based algorithm achieves
-- competitive recognition performance for benchmark problems.
-- higher parallel efficiency.

[JST/ACT-I, Information and future] 2016.12-2018.3 and 2018.4-2020.3 (Acceleration Phase)
Development of a nonlinear nonnegative matrix factorization-based algorithm for deep neural networks
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Numerical Methods for Matrix Problems

My studies have involved matrices (arrays of numbers, symbols, expressions, arranged in rows and columns) and include linear least
squares problems, linear ill-posed problems, linear systems of equations, optimization problems, and eigenvalue problems. My main
interests are on the design of numerical algorithms for these problems, their convergence and error analyses, and their applications.
The underlying fundamentals are linear algebra, matrix analysis, and numerical computations. In particular, I'm interested in solving
the singular cases which are regarded as difficult in theory and practice.

Selected publications
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Molecular Mechanism of Cellular Homeostasis

In our laboratory, we are focusing on understanding the molecular mechanisms and the physiological functions of the following
processes. (1) Post-transcriptional regulation of gene expression by RNA-binding proteins. (2) Molecular mechanism of mRNA
localization and local translation regulating cell polarity, asymmetric cell division, and cell-fate. (3) Regulation of the endoplasmic
reticulum stress response by protein kinases. (4) Prospore membrane formation by vesicle docking.

il )
Yeast Environmental changes Cellular Responses
such as Signal transduction
Nutrient depletion Regulation of Gene
ER stress Expression

— s —

E1—-RZVADEENDA Y £—D

BRHE. EY - EoRPORAHEEN T, EREBROTTIVEDNSE LTH
BENTVET, BRELE FOLESREARDSBLETORELNTTA,
s EHBROBANGD FREFEFEEEINTOVET, BRERET ST
How can we utilize LItk Y. EREEOREANEIEEIC OV THS T EATEE T, KRB

yeast cells in EDA— FT7I—DNFHBORE Q0178 —NVESEBYE) 354

HUMANICS? TEAMEORRETT, BROERBRRIL. EMOEICE/N\— RILMELSC, £
BRICABTENTEET, e, BRIZS / LLANVOBFARRE T DD,
JRTF LNA A OV —DRBHRUCEBEDNTVET,

Message to Humanics students

Yeast is known for its commercial and industrial applications (fermentation
and compound synthesis). Also, many biological processes are evolutionarily
conserved from yeast to human, making it an ideal model organism for
research. Itis affordable and grows rapidly, making systems approach and high-
throughput studies possible.




EFXERR ARBSHZEMREH

Faculty of Medicine/Graduate School of Comprehensive Human Sciences

BESHEEmE (KIRE 12)
Regenerative Medicine and Stem Cell Biology (OHNEDA Osamu)

OHNEDA Osamu, M.D., Ph.D.

Professor

Laboratory of Regenerative Medicine and Stem Cell Biology,
Faculty of Medicine,

University of Tsukuba

E-mail address: oohneda@md.tsukuba.ac.jp
URL: http://www.md.tsukuba.ac.jp/stemcell/

................................................................................ Y Y X X L R T

AR RS DERIRIT A I MV T b RERRAR

FATEEDHRETIE /u%xﬂﬁﬂ)mb\%ﬁﬁkﬁ%ﬁﬂ’é@ﬁﬁfmﬁﬂ%EF CBEEFMRZTOCVE Y, Bl EFNICEEL. B
FRENPESREMRICHL T 28ENEB L TVET, HMARZECIEEICHERSMR (MSO) & MERLFIEER (EPC) ZRWTH
REFTODCVEY, LHLAENS, E%EH@%Z*E@?E\%WJ%L& Tl - T - EWaBEEEDRAGEESRICEAINE Y, £oTH
RETIE. EBEBHEORT > vV EEAR5IERT I L2BNE LT BEEBROEVOEBEMRRICRIET &S KU
KBHEBICDV G D F AN ZALDERZIT > TCVETY,

Analysis of Tissue Stem Cells derived from Patients

Our laboratory mainly focus on the development of tissue stem cells for clinical application. Tissue stem cells are undifferentiated cells
found in variety of tissues, which bear immense potential in the form of a long-time rejuvenation ability, and differentiation potency to
several type of cells under the right induction. However, in clinical setting, the success of stem cell re-transplantation depends on the
donor’s background; factors such as age, pathological condition or drug consumption. Driven to harness the best potential of tissue
stem cells, our laboratory aim to deciphering molecular mechanism on either how tissue stem cells could function or deteriorate
depends on their backgrounds.
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Molecular Mechanism of Neural Circuit Formation

The nervous system regulates perception, cognition, and behavior through the complex network in which an enormous number of
neurons are connected via synapses. Our research group is interested in the molecular mechanisms that regulate the formation of the
neural network and acquisition of brain functions. We study the roles of axon guidance molecules and sugar chains in neural network
formation by using genetically modified mice. We take a multidisciplinary approach involving molecular biology, biochemistry, genetic
engineering, neuroanatomy and neurobehavioral methods.

3D reconstrucion Nerve trajectory defects in a mutant mouse

Control z Sulf1/2 DKO

Visualization of a nerve tract
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Differences in our DNA sequence are responsible for the differences in our appearance, susceptibility to diseases, and variability to
drug response. The focus of our research was to identify novel genetic variants associated with allergic diseases/immune-related
diseases and to elucidate the associated pathways by genome analysis. Big genetic data has been generated by next generation
sequencing and array-based genotyping technique in recent years. Using this big data, we aim to improve our ability to predict
common diseases and new treatments.

HLA-peptide binding assay
(disease__s_i treatment)

Genome-wide association analysis

Polygenic risk score
(disease prediction)
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Exploring the New approach in Clinical and Translational Research

In order to apply the basic research achievements to patients, the development according to the regulation is required. It takes long
time and requires huge resources. In addition, the disease structure varies from country to country, and is rapidly changing with
advances in medical technology. The modalities of development items are varied from small molecule drugs to antibody drugs,
regenerative medicine, and gene therapy. Furthermore, recently, research and development using genomic medicine and big data
has been activated, targeting incurable diseases and rare diseases. T-CReDO establishes a agreement for joint graduate course and a
comprehensive cooperation agreement with Pharmaceutical and Medical Devices Agency (PMDA), which is a Japanese review and
approval agency, and is searching for the ideal way of development. Taking such advantages, we provide the support of researchers in
development and many training programs including the one for entrepreneurs. In parallel, we are conducting some clinical research
by ourselves such as the development of robots and genome medicine.

The principle is to set up Target Product Profile (TPP) by identifying the Clinical Needs, and
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Lipid research in the light of lipid quantity and quality
~ medical strategy towards biological events and pathologies~

Metabolism is one of the fundamental biological events at the level of cells, tissues, and body. Recently, more attention is being individually gained
in the light of metaflammation, immunometabolism, cancer metabolism, and brain science. We have studied lipid metabolism, and through SREBP,
CREBH, and Elovl6 similarly experienced our own extensions in different areas. Especially, Elovl6, identified as a novel long fatty acid elongase regulates
fatty acid composition. Lessons from the KO mice implicate that this “lipid quality” regulates insulin resistance, life-related diseases, and furthermore, a
wide variety of biological phenomenon, which tempts us to extend a novel medical strategy with elovl6, fatty acid chain length, and potentially food
fatty acid compositon as targets. Another target of concept is energy sensing system. Recent data suggest that energy sensor molecules including
CtBP2 sense hub metabolite and regulate energy metabolism inside the cells and potentially connecting inter-organ metabolism. In Humanics, we
attempt to understand molecular structure and mechanism through fusion with new areas.

1. SREBP-regulated lipid metabolism: convergent physiology-divergent pathophysiology. Nat Rev Endocrinol. 2017

2. Transcriptome network analysis identifies protective role of the LXR/SREBP-1c axis in murine pulmonary fibrosis. JCI Insight. 2019

3. Critical role of CREBH-mediated induction of TGF-32 by HCV infection in fibrogenic responses in hepatic stellate cells. Hepatology. 2017
4. SREBP1 Contributes to Resolution of Pro-inflammatory TLR4 Signaling by Reprogramming Fatty Acid Metabolism.Cell Metab. 2017

5. KLF15 Enables Rapid Switching between Lipogenesis and Gluconeogenesis during Fasting. Cell Rep. 2016

6. Crucial role of a long-chain fatty acid elongase, Elovl6, in obesity-induced insulin resistance. Nat Med 2007
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Getting over blood cancers
~ From molecules to bedside ~

Our research ultimately aims at developing new treatment methods for hematologic malignancies such as leukemias and lymphomas,
based on the understanding of cellular and molecular pathophysiology of these diseases through the analyses of genetics and tumor
microenvironment. Notably, the blood production system is damaged by chemotherapy and hematopoietic stem cell transplantation
for the treatment of hematologic malignancies. Our research scope includes regeneration of hematopoiesis, focusing on the bone
marrow microenvironment. To these ends, clinical materials obtained from patients, such as blood, bone marrow, and biopsied tumor,
and cultured cells and genetically engineered mice will be used for the cell biological and immunological analyses and analyses of
DNA, RNA, and protein.
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Aiming overcome of Neurosurgical Disease

In Neurosurgical Research group, various clinical and basic research projects in Neuro-oncology, Neurovascular disease, Functional
neurosurgical disease have been performed.

Neuro-oncology; Autologous tumor vaccine therapy and virus therapy, Boron neutron capture therapy, genetic analysis and its
application

Neurovascular disease; regenerative therapy using dental pulp stem cells and nanoparticles, robotic suits HAL, swallowing device
(GOKURI), clinical research of new stent devices. Clinical research for Sports concussion
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1.Hosoo H, et al.: Neurovascular Unit Protection From Cerebral Ischemia-Reperfusion Injury by Radical-Containing Nanoparticles in
Mice. Stroke. 48:2238-2247,2017

2. Mizukami M, et al,: Gait training of subacute stroke patients using a hybrid assistive limb: a pilot study. Disability and Rehabilitation:
Assistive Technology. 26:1-8, 2016

3. Takahashi H, et al. Regenerative medicine for Parkinson's disease using differentiated nerve cells derived from human buccal fat
pad stem cells,, Hum Cell, 2017; 30: 60-71

4. Ishikawa E, et al.: Phase I/lla trial of fractionated radiotherapy, temozolomide, and autologous formalin-fixed tumor vaccine for newly
diagnosed glioblastoma.) Neurosurg. 2014, 121:543-53

5. Matsuda M, et al.. Immunogene therapy using immunomodulating HVJ-E vector augments anti-tumor effects in murine malignant
glioma.J Neurooncol. 2011, 103:19-31
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YAMAZAKI Masashi, M.D., Ph.D.
Professor and Chairman

Department of Orthopaedic Surgery,
Faculty of Medicine,

University of Tsukuba

E-mail address: masashiy@md.tsukuba.ac.jp
URL: http://tsukuba-seikei.jp/
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Functional regeneration therapy using robot suits HAL

HAL is a new wearable exoskeletal robot suit that interactively provides motion according to the wearer's voluntary drive. Various
types of HAL, including for lower limbs, for single joints, and for lumbar support, have been developed. In the Tsukuba University
Hospital, under tight medicine and engineering cooperation, we have progressed several clinical trials and researches of functional
regeneration therapy using HAL for intractable musculoskeletal diseases including spinal cord injury/lesion, cerebral palsy and joint
diseases.
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IEDA Masaki, Ph.D. or M.D.

Professor and Chair

Department of Cardiology, Faculty of Medicine,
University of Tsukuba

E-mail address: mieda@md.tsukuba.ac.jp
URL: http://www.md.tsukuba.ac.jp/clinical-med/cardiology/
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We first discovered that a combination of cardiac-specific transcription factors—Gata4, Mef2c, and Tbx5—directly reprogrammed
cardiac fibroblasts into induced cardiomyocyte-like cells (iCMs) in vitro without reverting to a pluripotent stem cell state (leda et al,
Cell, 2010). The same combination of cardiac transcription factors could also directly reprogram resident cardiac fibroblasts into iCMs
in situ and improve cardiac function after myocardial infarction in mice. Thus, cardiac reprogramming can be a potential approach for
cardiac regeneration in heart failure patients.

Transplantation of iPS cell-derived CMs
1. Risk of tumor formation

2. Expensive, complicated process

3. Poor survival of transplanted CMs

o

Direct cardiac reprogramming (Our approach)
1. No risk of tumor formation

2. Simple, fast process

3. No cell transplantation
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Anatomy and Embryology (TAKAHASHI Satoru)

TAKAHASHI Satoru, M.D.
Professor/Director

Laboratory Animal Resource Center,
Transborder Medical Research Center
University of Tsukuba

E-mail address: satoruta@md.tsukuba.ac.jp
URL: http://www.md.tsukuba.ac.jp/basic-med/anatomy/embryology/index.html
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Functional Analysis of Large Maf Transcription Factors in Cell Differentiation

Large Maf transcription factors are transcriptional regulators that control the expression of target genes. Four factors, MafA, MafB, c-Maf
and Nrl are known in both human and mouse. These factors are expressed in sensory organs such as the eyes, inner ear, endocrine
organs such as parathyroid, pancreas, exercisers such as bones, cartilage and muscles, urinary system such as kidney, and are used for
cell differentiation and function maintenance of these organs. It is also reported that human diseases develop due to these genetic
abnormalities. Using genetically modified mice by genome editing, we are performing functional analysis of Large Maf transcription
factors in cell differentiation, function maintenance and disease onset.

Duane’s Retraction Syndrome and FSGS (Focal Segmental
Glomerulosclerosis) caused by point mutation in DNA binding
domain of MafB in Japan

c-Maf deficient mouse displays bone formation defects
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(Sato Y. et al. Kidney International. 2018) (Nishikawa K et al, J Clin Invest, 2010)



EFXERR ARBSHZEMREH

Faculty of Medicine/Graduate School of Comprehensive Human Sciences

EERRES (NEE JEMR)
Experimental Pathology (KATO Mitsuyasu)

KATO Mitsuyasu, M.D.

Professor

Laboratory of Experimental Pathology,
Faculty of Medicine,

University of Tsukuba

E-mail address: mit-kato@md.tsukuba.ac.jp
URL: www.md.tsukuba.ac.jp/epatho/
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Stemness Induction as a Mechanism of Autonomous and
Tumorigenic Cancer Cell Proliferation

Cancer is characterized by autonomous and tumorigenic cell proliferation. Even in normal tissue, such as bone marrow hematopoietic
cells and intestinal epithelial cells continue cell division but these normal tissues make dynamic balance between cell division and cell
death to keep stable total cell numbers. We have identified stemness induction observed in cancer cells is a mechanism that makes
autonomous and tumorigenic cell proliferation of cancer cells and trying to elucidate the molecular mechanism of this phenomenon
and to develop a cancer stem cell targeting therapy in order to achieve a relapse-free cancer treatment.

Jumar Cell Death
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Cognitive and Behavioral Neuroscience (MATSUMOTO Masayuki)

MATSUMOTO Masayuki, Ph.D.

Professor

Laboratory of Cognitive and Behavioral Neuroscience,
Faculty of Medicine,

University of Tsukuba

E-mail address: mmatsumoto@md.tsukuba.ac.jp

‘ . URL: http://www.md.tsukuba.ac.jp/basic-med/cog-neurosci/
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Neural mechanisms underlying cognition

The goal of our research is to understand neural mechanisms underlying cognition such as attention, memory, prediction, learning
and decision making. In particular, we are investigating the role of monoamine systems, such as dopamine and serotonin, in cognitive
functions. Experiments in our laboratory center on the brain of awake behaving monkeys as a model for similar systems in the human
brain. Using electrophysiological, pharmacological and optogenetic techniques, we examine what signals monoamine neurons
convey while monkeys are performing cognitive tasks and how the signals, released monoamine, work in targeted brain areas to
achieve the tasks. These studies will provide more mechanistic accounts of cognitive disorders.
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Medical physics (SAKAE Takeji)

SAKAE Takeji, Ph.D.

L1
Professor E E
Proton medical research center
University of Tsukuba [m] ek

E-mail address: tsakae@md.tsukuba.ac.jp
URL: http://www.pmrc.tsukuba.ac.jp
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Development of new techniques for particle therapy

Particle therapy has been getting worldwide attention, and many projects are started in the world.

University of Tsukuba has 35 years experience in proton beam therapy, has been investigating advanced treatment techniques and
has performed education of specialists of this field. For the particle therapy including proton, heavy ion and neutron capture therapy,
we are developing new techniques to perform the cancer treatment.

Tsukuba
Univeris
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Radiation Health Risk Science (ISOBE Tomonori)

ISOBE Tomonori, Ph.D.

Professor

Laboratory of Radiation Health Risk Science,
Faculty of Medicine,

University of Tsukuba

E-mail address: tiso@md.tsukuba.ac.jp
URL: https://ramsep.md.tsukuba.ac.jp/
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Face "all-time-phase of radiation disasters'

In the event of radiation disasters, the necessary knowledge and skills are different depending on the time phase: (1)’emergency
medical care' and ‘radiation protection' after the occurrence of radiation disasters, (2) radiation measurement’ “radiation protection),
‘radiation emergency medicine' and “crisis communication' in the subsequent phase, (3) epidemiology!, “statistics, "decontamination’,
‘risk communication" and “mental health' in the recovery period, and (4) disaster training" in the pre-preparation stage. Our group is
working on education of the specialist of radiation disasters with the “all-time-phase of radiation disasters' as a key word. Research
themes are radiation measurement, radiation protection, radiation control, health risk management, etc,, aiming for developments of
new technologies and research aiming at the establishment of new evidence.

Evaluation of internal exposure dose
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Clinical and Translational Research (HASHIMOTO Koichi)

HASHIMOTO Koichi, Ph.D.

Professor

Clinical and Translational Research Methodology,

Faculty of Medicine,

Tsukuba Clinical Research and Development Organization (T-CReDO)
University of Tsukuba

E-mail address: koichi.hashimoto@md.tsukuba.ac.jp
URL: http://www.md.tsukuba.ac.jp/clinical-med/k.h-res/index.html
http://www.s.hosp.tsukuba.ac.jp/t-credo/
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Translational research for activation of region’s industry
Development of functional foods and cutting-edge medical devices

Major activities of our group are,
1. Development of effective prevention treatments such as functional foods for lifestyle-related diseases,
2. Construction of a seamless platform for clinical translational research in Tsukuba Clinical Research and Development Organaization
(T-CReDO),
3. Education of experts of integrative celerity research process for clinical translational research.
Our major scientific interests are,
1. Effective and practical management of technology in clinical trials field,
2. Effective prevention treatments for lifestyle related diseases.
The following are examples of projects for students in doctoral or master's programs.
1. Study on amelioration of process for reliable clinical translational research
2. Extraction of problematic points in specific clinical trials and proposition of solution
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Translational Research Methodology (KOYANAGI Tomoyoshi)

KOYANAGI Tomoyoshi, Ph.D.

Professor, Faculty of Medicine,

Head of TR Promotion and Education Center,

Tsukuba Clinical Research and Development Organization (T-CReDO),
University of Tsukuba

E-mail address: tkoyanagi@md.tsukuba.ac.jp
URL: http://www.s.hosp.tsukuba.ac.jp/t-credo/english/
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Development of Healthcare Innovation Ecosystem

Nevertheless a number of research achievements by talented scientists with tremendous efforts, the productivity of medical
products including pharmaceuticals, medical devices, and regenerative medicine products are decreasing. Manufacturers are seeking
innovative scientific achievements to be their flagship products from academia. We provide an educational course of translational
research for scientists and business managers, who will eventually form a startup team to bridge the gap between the scientific
achievement to the product development. The program is named “Research Studio powered by SPARK’, which will be a platform as a
startup accelerator to be a part of innovation ecosystem from Tsukuba area in alliance with Boston, San Diego and SF Bayarea. Join us
to take your science into the real market for medical innovation!
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Hematology-Oncology (SAKATA-YANAGIMOTO Mamiko)

SAKATA-YANAGIMOTO Mamiko, Ph.D. or M.D.
Associate Professor,

Department of Hematology,

Faculty of Medicine,

University of Tsukuba

E-mail address: sakatama-tky@umin.net
URL: http://www.ketsunai.com/english/
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Crosstalk between blood cells and immunity

Blood cells derived from the hematopoietic system play a central role in controlling the "inflammation" and "immunity" of the
body. Blood cells acquiring genetic/epigenetic events eventually develop various types of blood cancers such as "leukemias" and
"malignant lymphomas". Furthermore, in many diseases other than blood cancers, such as solid cancers, autoimmune diseases, allergy
and infectious diseases, blood cells are terminally differentiated into inflammatory cells, migrate to the central part of diseases, and
finally control the local immunity. Our laboratory has been clarifying the mechanisms of blood cancers using the next generation
sequencing technologies: somatic mutation analysis and single cell sequencing. Furthermore, by controlling blood cells and their
immune response, we are trying to establish novel methods to control various cancers.
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KAWAGUCHI Atsushi, Ph.D.

Associate Professor

Department of Infection Biology, Faculty of Medicine
Transborder Medical Research Center

University of Tsukuba

E-mail address: ats-kawaguchi@md.tsukuba.ac.jp
URL: http://www.md.tsukuba.ac.jp/basic-med/infectionbiology/virology/
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Molecular basis of emergence and pathogenicity of pandemic influenza

Aquatic birds are the reservoir of influenza A viruses in nature and the source for transmission of influenza A viruses to other animal
species. However, the avian influenza A viruses hardly replicate in humans, the molecular mechanism how avian influenza overcomes
the species barrier is also unknown. The aim of our study is to clarify the molecular mechanism of species barrier and pathogenesis
of influenza virus through multidisciplinary studies between classical virology, structural biology, and bioinformatics using
epidemiological data. We also try to develop an anti-viral compound that can block the viral infection.
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MURATANI Masafumi, Ph.D.
Professor

Department of Genome Biology,
Faculty of Medicine,

University of Tsukuba

E-mail address: muratani@md.tsukuba.ac.jp
URL: http://www.md.tsukuba.ac.jp/tmrc/
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Technology development for genomics analysis of limited samples

Quantitative data acquisition by genomics technologies and informatics analysis are essential parts of life science. The main research
interests in our group is genomics and epigenomics in space medicine and clinical research, with particular focus on development
of technologies for limited sample analysis. We also collaborate with clinicians and industry partners* to implement our methods
to personalized medicine and automated laboratory testing using Al and robotics. These collaborative projects provide our group
members with opportunities to learn real-world technological demands and to shape unique research programs fitting to individual
career aspiration.

*MM is Senior Research Fellow of Genome Science Research Center, LSI Medience Corporation through cross-appointment system,
and Research Advisor of Robotic Biology Institute Inc.

Genome-epigenome integrative analysis of limited samples
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*MM is Senior Research Fellow of Genome Science Research Center, LS| Medience Corporation through cross-appointment
system, and Research Advisor of Robotic Biology Institute Inc.
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Orthopeadic Surgery(HARA Yuki)

HARA Yuki, Ph.D. or M.D.
Assistant professor
Faculty of Medicine,
Orthopeadic Surgery
University of Tsukuba

E-mail address: yukihara@md.tsukuba.ac.jp
URL: http://tsukuba-seikei.jp/
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Titanium alloy screw coated with the apatite-FGF-2 composit layer

Implants coated with fibroblast growth factor-2 (FGF-2)-apatite composite layers show enhanced soft-tissue formation, bone
formation, and angiogenesis owing to the biological activity of FGF-2.
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1) Combine symbolic and numeric computations

Formula manipulation (symbolic computation) is used to analyze continuous modeling and emphasizes exact computation faster.
Numerical computation is used to analyze discrete modeling, and emphasizes approximate computation accurately. Concept of
Symbolic-numeric computation is to treat perturbation input such as polynomial, rational function with floating-point numbers and
matrix without distinction. Developing and implementation of algorithm can be studies from mathematical approach using medical
data and other actual data.
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2) Development and Management of ICT systems, including e-learning

Use of computers/ICT system is indispensable for promoting research. Not only implementation and computation described in above,
development of system (including e-learning system) and of contents can be also learned and researched pathing practical work
experiments.

(Collaboration: Office of Educational Cloud, University of Tsukuba)
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Think and solve the biomedical problems thorough computers

Now the massive measurement technologies convert diversities of life, such as genome, into biological big data. However, we human
areill-equipped’to extract latent biological meanings from the massive data and solve the biomedical problems. Therefore, our lab is
developing methods to think the biomedical problems through the informatics point of view and interpret massive data with the help
of computers and Al: (1) Al-based prediction and interpretation of functions of genome sequences, (2) Integrative analyses of massive
biological data sets, (3) Single-cell informatics (informatics for single-cell omics data), (4) Evolution of genomes and epigenomes. In
addition, we apply informatics and statistics to biological and disease research.

DNA sequence features

Prediction and interpretation of genome functions Biological data integration
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Mysterious biological phenomena are elucidated
by bioactive substances

Organic compounds concerning with life and biological phenomena are called "natural products". The investigation of bioactive
natural products from plants, animals, and microorganisms is very important to understand the molecular mechanisms for their
life and biological phenomena. On the other hand, natural products play an important role in lead compounds for new drug
development. My research interests are isolation and structure elucidation of new bioactive substances from plants, animals,
and microorganisms and determination of the molecular mechanisms for interesting and mysterious biological phenomena and
discovering bioactive substances useful for development of new drugs and providing new biological molecular tools. These research
works are essentially required in isolation and structure elucidation of bioactive substances using current chromatographic techniques,
spectrosopic analyses, and chemical syntheses.
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The Regulation of Selective Protein Degradation

The proteins in our cells are selectively degraded in a spatiotemporal manner, and such degradation is essential for the regulation of a
wide range of cellular events, such as cell cycle progression, stress response, and so on. The major pathway that mediates the selective
protein degradation is the Ubiquitin and Proteasome System (UPS). Our laboratory is analyzing the regulatory mechanism of the UPS
to understand the physiology of ‘regulated protein degradation”.

Selective protein degradation by the UPS
(Ubiquitin and Proteasome System)
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Comprehension and application of microbial cell-cell interactions,
diversity, community

Microbial communities demonstrate a wealth of behavior in response to environmental stimuli due to the variety of and interactions
between microbes in these communities. Furthermore, they have a significant impact on human life and well-being, highlighting
the need for innovative technologies to control microbial community development. We aim to elucidate the behavior of individual
bacteria within communities and interactions between communities and to clarify community adaptation to the environment and
microbial interactions with other environmental organisms. To achieve this, we will develop novel technologies to image and analyze
microbial communities from the individual to the community level. We will clarify the role of heterogeneity and cell-cell interactions
within these communities.
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Interorgan communication system
to regulate stem cells, reproduction, longevity, and parasitism

The neuroendocrine system coordinates commmunication between multiple organs to regulate organismal physiology in response
to intra- and extra-environmental conditions. Our group has been studying the role of neuroendocrine-dependent interorgan
communications in regulating stem cells, reproduction, longevity, and parasitism mainly by using the fruit fly Drosophila melanogaster
and its parasitoid wasps. We pursue a combined approach with genetics, physiology, biochemistry, and bioimaging.

Based on the basic scientific data obtained above, we also employ application-oriented research to identify and develop new
insecticides by high-throughput screen system and X-ray crystallography.
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Mitochondrial biology

Mitochondria are "energy plants” of the cell, producing large amount of ATP from nutrients of foods we eat. Mitochondria contain their
own genome, called as mitochondrial DNA (mtDNA). Accumulation of pathogenic mutations in mtDNA decreases produced ATP by
mitochondria and induces various abnormalities in whole body. These symptoms are called as mitochondrial diseases. The detailed
expression mechanisms of diverse disease phenotypes are not well known, and effective treatments for mitochondrial diseases have
not been established. We are investigating the influences of mutations of mtDNA and/or mitochondria-related nuclear coded genes
on cellular or biological functions by using animal models or cell models.
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Medical-engineering collaboration with the molecular fingerprint
~ Label-free molecular imaging by Raman scattering ~

Nonlinear Raman scattering is one of the powerful techniques to visualize living cells and tissues without staining or molecular
tagging. In our laboratory, we are aiming at developing a novel molecular imaging method using the nonlinear Raman scattering in
order to establish molecular-based diagnosis of cancer, digestive and heart diseases without the need for any exogenous contrast
agent.
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Optimized Division of Labor for Humans and Als in Big Data

Disaster prevention, healthcare, education, environments, hunger and poverty — we need to gather and integrate the powers of
humans and machines to solve difficult problems we face in our society. Morishima and Matsubara Lab are conducting research
toward establishing science and technologies for the fused intelligence, which is achieved by combining the network of billions of
humans and Als and BigData. We aim at not only publishing papers, but also making our society a better place with our research
results; we develop platforms based on our research results and work with experts in a variety of domains. So far, we developed
optimized solutions that combines humans and Als in domains such as natural disaster responses, libraries and local governments. We
will take this approach in the target domains of the Ph.D. Program in Humanics as well.
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Development a novel technology for glycomics
and simultaneous cellular analysis

From the microorganisms to the mammals, the outermost cell surfaces of all organisms are covered with glycans, acting as an
intermediary role over the conversation between cells and cells. In addition, glycans are called "cell features" because they change
with the type and state of cells (differentiation, tumorigenesis etc.) and are also expected as targets of drug discovery. In this way, glycans
are attractive molecules, but due to the complex structure, understanding the functions and application of glycans is not sufficient.
In my laboratory, we have been developing technologies to quantitatively and comprehensively analyze the glycome of various cells
with extreme precision and resolution by fusing various technologies such as glycan engineering, protein engineering, cell biology,
and chemical biology. We have been developing innovative technologies that contribute to society by analyzing glycans of various
cells such as stem cells, cancer cells, and microorganisms. If you are interested in research on glycans from basics to applications, let 's
study together!
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Brain-type information processing with nanoscale materials

The research of nanoscale materials over the past few decades has yielded many interesting materials and structures. We are now at
the stage of creating nanosystems for emerging new functions by linking such nanomaterials. One of the directions that nanosystems
aim for is the development of materials systems that handle brain-type information processing. This is to give high-level functions,
such as learning, memorization and associative thinking realized by the biological brains, to nanosystems made of non-biological
materials. A typical system that reproduces biological properties without using biomaterials is a robot, namely mechanical system.
Recently, devices that mimic synaptic plasticity have also appeared, and the realization of systems that think without software
assistance is steadily approaching. In our laboratory, we measure physical properties of materials at the nanoscale and behavior of
nanosystems at macroscopic scales with a help of the state-of-the-art nanotechnology and focus on their similarities to biological
functions. Let's develop brain-like nanosystems that gives humanity to mechanical systems and also contributes to the advancement
of brain science.

Nanotechnology |
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Development of Scaffolds for Regenerative Medicine

We are devoted to the research of biodegradable scaffolds and functional biomaterials for tissue engineering of lost or damaged
tissues and organs and for manipulation of cell functions. Porous scaffolds with well controlled pore structures, hybrid scaffolds
of biodegradable synthetic polymers and naturally derived polymers and highly biocompatible matrix biomaterials with nano-
and microstructures constructed from cultured cells are designed and prepared. Biomaterials that mimic the in vivo nano- and
microenvironment surrounding cells and micro-patterned surfaces are created to manipulate cell functions, particularly stem cell
functions.

Preparation of porous scaffolds and their applications for regenerated medicine
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Physical chemistry for maximizing function of pharmaceuticals

Pharmaceutical compounds are not administered to human body only by themselves but after being formulated for maximizing
their function. Sophisticated formulation technologies enable delivery of pharmaceutical compounds to desired sites at desired
timing, which can maximize their functions and minimize side-effects. We are conducting series of formulation studies with focus on
utilization of amorphous state, as pharmaceutical compounds are attractive for designing glass materials because of their structural
diversity. We are investigating non-equilibrium dynamics of pharmaceutical glasses to make progress in basic science of physical
chemistry as well as to make contribution to effective drug delivery.

Absorption

Solubility? Dissolution rate?
Physical/chemical stability?
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Dissolution/absorption process of
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Smart polymer technologies for global health

Most of my research interests focus on developing ‘smart’ biotechnologies using stimuli-responsive polymers that respond to small
changes in external stimuli (e.g., Temperature, pH, light, magnetic field, piezoelectric etc.) with large discontinuous changes in their
physical properties. These ‘smart’ biomaterials are designed to act as an “on-off” switch for not only newest biomedical applications
in developed countries such as drug delivery technologies, gene therapy, affinity separations, chromatography, diagnostics, but also
public health in developing countries diagnostics for Malaria, Influenza, and HIV etc.

Smart Polymers
Stimuli-responsive,
environmentally
sensitive polymers
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Deep Learning on Health and Medical Data

We study deep learning on health and medical data. Each variable in health and medical data has different characteristic, thus data
standardization plays critical role for accuracy and efficiency of deep learning. We investigate data generation, data privacy protection,
data standardization, deep learning, and data visualization, to achieve personalized preventive medicine based on precise predictions.
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Application of the Mobility Innovation to Society
~The Equilibrium of Transportation for the Mobility Service~

The future mobility society is full of possibility. The freedom of the movement is the essential desire that we can share with the world
as well as Japan being on the way to a aging society. Applying the Mobility Innovation (CASE*) to society should be near at hand,
but we face various problems. We expect the equilibrium of transportation network to solve Traffic problems (ex. traffic accident
zero, traffic clearing up and improvement of the convenience), so that future Mobility as a Service will be implemented. We study the
equilibrium of transportation network theory such as transport analysis of the traffic flow information obtained from the measurement
of LASAR, LIDAR and camera, the machine learning of traffic congestion data, and optimization of the spatial order with CASE. The
next-generation Mobility Platform (Tsukuba model) that we proposed is adopted in Council on Competitiveness-Nippon by results of
research, and the project is in progress.

The future Mobility as a Service

LY

Traffic flow information Spatial distribution of
by LASAR and LIDER IoT vehicle infomation
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Data collection and analysis for outcome prediction of radiation therapy

I'was transferred from Hitachi, Ltd. for special collaborative research in 2018. | have worked for research and development of the system
and software for particle therapy for years. Recently, research with big data is becoming popular in various fields. Clinical analysis for
radiation therapy is proceeding to predict clinical outcome and improve quality of life based on past clinical case. Tsukuba university
is one of the pioneer of proton therapy and accumulate over 5,000 clinical cases of proton therapy since starting proton therapy in
1983. It is very important to a establish the model for prediction of clinical outcome with analysis of these clinical cases based on the
features in each disease for improvement of treatment quality. On the other hand, it is not easy to collect data for research in daily
practice. In order to facilitate research on prediction of treatment effectiveness, it is essential to construct a system that automatically
collects and organizes information on treatments entered in routine practice. In the United States, such systems have been developed
mainly in large hospitals. However it can not be said that it is still popular in Japan. I hope to build an efficient data collection system in
the radiation oncology department of University of Tsukuba Hospital and to make it a model case in Japan.
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With the aim of the first 1000 dollar genome analysis for Japan

The Research and Development Center for Precision Medicine (PMC) was established as Japan’s first omics analysis center aiming to
develop a $1000 genome sequencing technology. Using state-of-the-art technologies in genome sequencing and mass spectrometry,
the Center aims to provide analytic and translational approaches to provide precise diagnosis of cancers and various diseases in a
data-driven/evidence-based approach.

The Center has been working with the Tsukuba Preventive Medicine Research Center, which offers a comprehensive medical
examination utilizing the function of initiative prevention of medical research. In order to promote collaborations with leading
domestic and international research institutions, the PMC is also active in cross-border multidisciplinary networking.

The Center aims to establish a research infrastructure for the implementation and realization of Precision Medicine, to improve/
determine the best course of treatment for each individual.

m Introduce the next-generation high-throughput human whole-genome sequencing
system in the University of Tsukuba,

Form a platform for Precision Medicine by building partnerships across industry,
academia, and government.

| Medical Genomics |

Cancer Genomics and Epigenomics

Congenital Metabolic Diseases

Neurclogical and Immunological Diseases
Food and Healthcare

Agri Bio{Agricultural Biotechnology)

Naxt Ganaration High-Throughput Human Whols-Ganome Saquencing

National and International
Project

@ National universities

Large-Scale Data Analysis

@Special Collaboration
Research for Technological ®Human Resource Development

Seeds Discovery/Creation and Communication

University of Tsukuba Venture Company

iLAC Co., Ltd. @ National research instutions
http://www.i-lac.co.jp/ roundtione TP

Human Resource
Developement and
Communication

@ Pharmaceutical companies
@ Diagnostic companies
@ Precision device industry @ National Research and @ Privately owned bio-venture companies

Development Agency @ University research institutions in Europe
Y @ Public Interest Incorporated and the US
iRy Foundations @ National research Institutions in Europe
@ General Incorporated Foundations| and the US
@ Private medical corporations @ Privately owned medical institutions in
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Development and Social Implementation of
Innovative Cybernic System based on Human-Related Information

CYBERDYNE Inc. group develops and socially implements a Cybernic Technology powered by Internet of Humans/Internet of Things
(“loH/1oT"), Robots, and Al, to create a Cybernic Industry that will connect medical filed, welfare field, Living support field (at home
and in work environments) and manufacturing field in order to solve the various problems that a hyper-aging society must tackle.
This technology has a unique advantage in its ability to access and integrate information within the human body(e.g. Brain-nerve
and vital information) and information outside the human body (behavior, life and environmental information) treated by Cybernic
interfaces and devices. “Innovative Cybernic System” enables information of the brain-nerve, vital, physiological, behavioral, life and
environmental systems to be integrated and connected to a super computer.

Innovative Cybernic System powered by lIoH/IoT, Robots, Al \Y
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Intracellular trafficking of subviral structures

We are interested in the intracytoplasmic transport of different viral components that are involved in nuclear delivery of viral genomes.
The main focus is the human hepatitis B virus (HBV) and adeno-associated viruses (AAV). While HBV exhibits an extreme efficiency
and is a major human pathogen, counting for 600,000 deaths per year, AAVs do not cause any human disease, are inefficient but
they are a major platform for gene transfer. We like to understand the reasons of efficacy of both viruses, which are largely based on
their intracellular transport and in particular on their interaction with the cell nucleus. For HBY, we aim to decrease efficiency for cure,
while for AAV we like to increase efficiency for a better use in therapy. Being at the interphase between virology and cell biology our
research targets the molecular interactions with cellular partners mainly by using real-time microscopy.
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Modified from Whittaker, Kann, Helenius, Annu Rev Cell Dev Biol., 2000
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Mechanism of signaling via TGFf3 receptors

Our aim is to elucidate molecular mechanisms involved in TGFB signaling in normal and malignant cells. TGF@ has both tumor
suppressor (inhibits growth and induces apoptosis) and tumor promoting (stimulates invasiveness and metastasis) effects in cancer
cells. In addition, TGF exerts pro-tumorigenic effects in the tumor micro-environment, since it stimulates angiogenesis and the
development of cancer associated fibroblasts, and inhibits immune surveillance. TGFB binding to type | and type Il receptors (TBRI
and TRRII, respectively), induces signaling via Smad transcription factors which affects the transcription of specific genes, as well as via
non-Smad pathways, including MAP-kinases, PI3-kinase, the tyrosine kinase Src, and liberation of its own intracellular domain (ICD).
We are interested in elucidating the mechanism by which TGF induces pro-tumorigenic and tumor suppressive pathways. Our goal
is to develop selective TGFf3 inhibitors which inhibits the pro-tumorigenic pathways, while leaving the tumor suppressive pathways
unperturbed.

TGFpB
TBRII
|
TPRI/ALKS
Smad2/Smad4 Smad3/Smad4 INK p38 Erk1/2 PI3K Src TBRI-ICD

cell diffentiation fibrotic apoptosis growth stimulation,
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Regulation of TGF- signaling

Transforming Growth Factor-p (TGF-B) signaling is an important component in human development and normal cellular function.
Aberrant TGF-{3 signaling, however, is implicated in various human diseases, including cancer. Our group focuses on 1) elucidation of
yet unresolved aberrant TGF-(3 signaling mechanisms and 2) control of misregulated TGF-{3 signaling for the restoration of homeostasis.
In our Cancer Signaling Laboratory at the University of Tsukuba, we are exploring the use of novel in vitro selected ligands against
TGF-{ signaling proteins, which could be used as experimental tools or a potential therapeutics. We are currently establishing various
selection platforms to identify macrocyclic peptide-, protein-, and aptamer-based ligands (Figure 1). All communication in our lab is
conducted in English.

X 1. Random non-standard Peptide % 3%
Integrated Discovery system (RaPID) </ 0)\,5"‘*,,_. Reverse OJ\,S;'"\*QQ.
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o 5/‘%&0 J‘\,s%
Figure 1. Schematic depicting an in I vitro transiation - b anan ) ™Y
vitro selection platform known as system Y 4 Q !’ED
the Random non-standard Peptide \__ :"f‘?f._,
Integrated Discovery (RaPID) e TN
system used for the identification of - y M)
macrocyclic peptide ligands against N
TGF-B signaling protein targets. mRNA library _ 6 rounds ©
diversity > 102 T t
Transcription [ ) .‘.”‘"’4‘.'
N ?,e._ o 2y
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Hipolito, C. J.; Suga, H. Ribosomal ar?(v;ggR C§.
production and in vitro selection of R ‘ -
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The FIT and RaPID systems. sy, o
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TGF-B and its signaling pathway in tumorigenesis

Recent advances emphasize the importance of TGF-f and its signaling pathway in tumorigenesis and metastasis. TGF-( signaling
inhibitors have shown promise in blocking the TGF-B-mediated tumor progression and metastasis, and enhancing antitumor
immunity. Our Lab is trying to define important in vivo properties of TGF-3, with the intent to better understand how these activities
participate in the processes of malignant transformation and tumor progression. Efforts are focused toward translational research,
particularly the identification of therapeutic interventions based on successful application of either TGF-3 agonists or antagonists in
malignancy and in immune disorders. Our Lab is also focusing on identification of novel genes and novel genetic alterations involved

in the invasive human cancers by the RNA-based NGS sequencing in cancer patients.
TGF-p Research Cancer Stem Cells
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Transcription Factor Control of Pluripotent Cell Identity

Our work on pluripotent stem cells focuses on three strands: (i) how transcription factors (TFs) interact with partner proteins
and chromatin to direct efficient self-renewal, (i) how changes in TF interactions drive commitment to differentiate, (iii) how the
pluripotency TF network is reconfigured to enable entry to the germline. (i) To understand how TFs control cell identity we use
mass spectrometry to identify partner proteins (Gagliardi et al,, The EMBO J., 2013). Repeating this with mutant proteins focussed
attention on 6 NANOG interacting proteins. We are using biochemical and advanced microscopic approaches to determine how these
partners deliver NANOG function. (i) To assess how TFs act on chromatin we analyse RNA-seq and ChiP-seq data. Coupling ChIP with
FACS to dissect distinct sub-populations of pluripotent cells tells us about TF interdependencies at individual loci before, and at the
earliest stages of commitment to differentiation (Festuccia et al. The EMBO J., 2018). Coupling ChIP with a technique for genome-
wide analysis of enhancer activity (ChIP-STARR-seq) enables us to find novel active enhancers, genome-wide in distinct pluripotent
populations (Barakat et al. Cell Stem Cell, 2018). (iii) We have recently shown that OTX2 restricts entry of cells into the germline and
that in the absence of OTX2, germline differentiation exhibits aspects of a default differentiation (Zhang et al, Nature, 2018). These
results suggest that OTX2 acts like a traffic warden, to restrict access to the germline and to usher cells towards the soma.
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Molecular mechanisms of reprogramming

In 2006, a technology to generate induced pluripotent stem (iPS) cells from differentiated somatic cells using only 4 factors has been
developed. iPS cells can be derived from any individuals and differentiate into various cell types, they have already been used for
disease modelling, drug discovery, toxicology tests, and regenerative medicine. However, only 1 in 100-1,000 somatic cells can give
rise to iPS cells and why the efficiency is so low, how the 4 factors induce pluripotency has not been elucidated. Our group aims to
understand the molecular mechanism of the reprogramming, improve the technology and also generate fully functional other cell
types useful for medicine, via cellular reprogramming based on the knowledge.

Self-renewal

—a
;095”

Differentiated cells iPS cells

+ reprogramming factors

iPS cells are extremely useful cells that have a potential to make any cell types like embryonic stem (ES) cells. However, in reality,
only a limited number of fully functional cell types can be generated from iPS/ES cells to date in vitro. Directing changes of cellular
identity is still a challenge. We believe understanding molecular mechanisms of iPS cell generation can give us clues of how to
manipulate cellular identity more efficiently and faithfully.
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Regenerative Medicine (Bernd K. Fleischmann)

Bernd K. Fleischmann, M.D.
Professor, Chairman

Institute of Physiology |,

Life & Brain Center,

Medical Faculty

University of Bonn (Germany)

E-mail address: bernd.fleischmann@uni-bonn.de
URL: http://www.physiologie.uni-bonn.de/
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Mending the Broken Heart

Our primary interest is to explore different strategies to repair the heart after myocardial infarction (M) either by using cell replacement
approaches (exogenous repair) or by trying to redirect terminally differentiated cardiomyocytes (CMs) into cytokinesis (endogenous
repair). We could show in mouse that embryonic- or ES cell-derived CMs engraft in infarcted hearts, improve function and lower
the incidence of post-infarct arrhythmias. We have also demonstrated that engraftment is strongly enhanced by magnet-driven
positioning of nanoparticle-loaded CMs. While the adult heart does not display repair upon Ml, the neonatal mouse heart can partially
regenerate due to remaining cell cycle activity and cytokinesis of some resident CMs. We have therefore generated transgenic systems
to unequivocally identify CMs in cytokinesis and to screen molecules for their potential to bring adult CMs back into the cell cycle and
make them divide. Thus, our long term goal is to at least partially repair the heart post-MI and to treat its long term sequelae such as
heart failure and arrhythmias.
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Systems Biology of Development (Arthur Lander)

Arthur D. Lander, M.D., Ph.D.
Professor/Director

Center for Complex Biological Systems
University of California, Irvine

Irvine, CA 92697 (USA)

E-mail address: adlander@uci.edu
URL: http://faculty.sites.uci.edu/landerlab
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Design principles underlying robust biological systems

Systems biology fuses experimental biology with mathematics, physics, engineering and computer science, in a search for
fundamental design principles that explain the complexity of life. We investigate how cells accurately know their locations in space;
how tissues and organs stop growing at precisely-determined sizes; and how selection for control of these processes opens the door
to combinatorial fragility, wherein combinations of small changes (e.g. in gene expression) can lead to catastrophic failures (e.g. birth
defects). We work with mice, fruit flies, zebrafish, and frequently combine genetic experiments with mathematical modeling. We also
study the influences of such control processes on how cancer arise and grow.

Math and
) =X " computation!
7/0 N
SC/progenitor TD cell
population population
Feedback regulation of cell lineages

creates robust self-regulating lineages Genetic origins of birth defects
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Molecular Cell and Genome Biology (YOKOMORI Kyoko)

¥ YOKOMORI Kyoko, Ph.D.

Professor

University of California, Irvine, U.S.A.
School of Integrative and Global Majors,
University of Tsukuba

k

E-mail address: kyokomor@uci.edu
URL: https://www.faculty.uci.edu/profile.cfm?faculty_id=4476
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Mechanism of cell survival in response to DNA damage;
Molecular mechanism of epigenetic abnormality disorders Cornelia de Lange
syndrome and facioscapulohumeral muscular dystrophy

The Yokomori laboratory studies the mechanisms of higher-order chromatin structural organization and how they influence genome
integrity and functions, such as DNA repair and gene transcription, with special focus on chromatin structural organizers cohesins
and condensins, and human epigenetic abnormality disorders, Cornelia de Lange syndrome and FSHD muscular dystrophy, using
genome-wide pooled and single cell/nucleus sequencing analyses. In addition, the role of PARP signaling in epigenetic DNA damage
response and its relationship to cellular metabolism are being investigated using laser microirradiation and realtime fluorescence
dynamics techniques.

Epigenetic regulation of gene expression and DNA damage response in human disorders

Dysregulation of heterochromatin in human disorder | |Epigmcﬁc and metabolic DNA damage signaling in unurl
| Facioscaputohumeral lar dystrophy (FSHD) | [1n vive tools to study real time DDR | Multifaceted roles of PARP1 signaling in
> Single nucleus-seq analyses fo identify and characterize the disease-driving cells. Laser misteiadision DNA repair, metabolism, and cell survival
¥ CRISPR-Cas9 or dCas9 to create the disease modeling human muscle cells. age lesion DNA damage
¥ Molecular mechanism of heterochromatin dysregulation in the disease N
Mo Fsia0 Single-nucleus RNA-seq PARP1
—— s el Wt T O lu T | o

porarpre | 79 A <25 NMN et MAD |, (15 B GOlySis |

AqAen Baze P - Damage signaling - I
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{collaboration: Dr. All Mortazavi) (Collaboration: Drs. Michael Berns and Michelle Digman)
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We carry out a large-scale forward genetic screen in a mutagenized cohort of
mice, looking for new genes directly responsible for sleep/wake regulation. Our

N S International Institute for Integrative Sleep | approaches include real-time visualization and manipulation of the activity of
EJ R A ey mac)
HERIESE . gzﬁigg@%ﬁgﬁn%ﬁ/ Medicine (WPI-IIIS)/Graduate School of multiple neurons within the sleep/wake regulatory circuits in freely behaving FEERERIS Neuroscience of sleep | http://sleepymouse.jp 1
YANAGISAWA Masashi | /\SIREEH 515 Comprehensive Human Sciences mice. In a translational front, we aim at discovering and developing orexin
receptor agonists in order to treat narcolepsy and other conditions associated with
excessive sleepiness.
Ay wagyesrroo | Faculty of Medicine/Graduate School
A %;g%%/f\/\ﬁaﬁ&b?&%ﬁ@ of Comprehensive Human Sciences/ Funcation of Novel Neuropeptides/Deciphering the neuronal circuits that regulate e ! ! ' )
SAKURAI Takeshi I%/ BRI FHRH International Institute for Integrative Sleep | emotion, behavior and sleep/wakefulness states. FRIRER Neuroscience of sleep | http://sakurai-lab.com/index.php 2
Medicine
. . R A | PATTT o International Institute for Integrative Sleep | Molecular Circuits of Mammalian Sleep/Fear Regulation, Molecular Mechanisms of A ms . " s
Liu, Qinguha ER SRR ER P ICHEAE Medicine RNA Interference, Regulatory Mechanisms of MicroRNA Biogenesis FRARERIF Neuroscience of sleep | http://liu.wpi-iiis.tsukuba.ac jp/jp/ 3
Greene, Robert EFF R SRR ER F IS International Institute for Integrative Sleep | g1o. and sleep regulation - understanding cortical slow waves BRI RS Neuroscience of slee httpsy//wpiiis.tsukuba.ac jp/japanese/research/ 4
' L v Medicine P preg 9 : P | member/detail/robertgreene/
AR 9 International Institute for Integrative Sleep | Elucidation of the function of sleep and its application to development of novel . 9 ; - o
o EFRHE S AR ER P T AR P - RS - EEBRESAIY | Neuroscience of sleep | http://hayashiwpi-iiis.tsukuba.acjp/index.html 5
HAYASHI Yu Medicine therapeutics.
The investigative focus of our laboratory is the cellular and synaptic basis by
which the brain regulates sleep and wakeful consciousness. Our experiments
. B ’ seek to link the activity of defined sets of neurons with neurobehavioral and
Lazarus, Michael |ERGAERER SIS méeé{?:?rggnal Institute for Integrative Sleep electroencephalographic outcomes in behaving animals by using innovative BEAREERLF Neuroscience of sleep | https://www.wiiiiislazaruslab.org/ 6
genetically or chemically engineered systems (optogenetics, chemogenetics
or optopharmacology) in conjunction with recording of the electrical activity
produced by the brain or in-vivo imaging (fiber-optic endomicroscopy).
Electrophysiology and molecular biology of sleep
. B ) We aime to elucidate the functions of sleep at molecular and cellular levels and the
235#52”*;? ERREERER P IS I'\r)lgzrir;?;gmal Institute for Integrative Sleep | 1o, a1 mechanisms underlying vigilance state-dependent differences in congnitive | BEBREER}S Neuroscience of sleep | http://www.u.tsukuba.ac.jp/~honjoh.sakiko.gf/ 7
HONJOH Sakiko ability. To address these questions, we employ in vivo electrophysiology, opto/
chemogenetics, and gene expression analyses.
T Yl : : !
il'lzflﬁll-l\)risa ERFEERER TS I'aéeéir;?;gmal Institute for Integrative Sleep | pocearch on circadian regulation of sleep/wake cycle BEREERLY Neuroscience of sleep | http://sakurai-lab.com/index.php 8
Bp =:1 . . N
m-qua\’iitaka EFRR SRR ER F RIS mzzig?;gnal Institute for Integrative Sleep | yyjecjar and cellular mechanisms of cholinergic regulation of sleep-wake states | BEBRER} Neuroscience of sleep | http://sakurai-lab.com/index.php 9
= . ) )
gl(sﬁl‘%’) EFE RS EIRERF IS mé%{::?;fnal Institute for Integrative Sleep Neural circuits for sleep function and regulation BERER AL Neuroscience of sleep | https://www.wipiiiislazaruslab.org/ 10
KR Life Science Center for Survival Dynamics,
/KBS EFAA 20 AME 42— | Tsukuba Advanced Research Alliance ) ) : o ) - : : s :
FUKAMIZU Akiyoshi TR BRI SR (TARA)/Graduate School of Life and Studies on biologival methylation in aging LFE Biochemistry http://akif2 tara.tsukuba.acjp/ 1
Environmental Sciences
Life Science Center for Survival Dynamics . ) .
AE N . - < - " | basic Immunilogy, Clinical Immunology, Immunotherapy, Drug development,
PR EELAF I AMEL R Tsukuba Advanced Research Alliance ° h - b s » ;
SHIBUYA Akira A AR TR gARA)/Eraduate School of Comprehensive I/:‘}leayr%yrﬁg?ig%ey Immunology, Autoimmune diseases, Infectious Immuniology, b Immunology http://immuno-tsukuba.com/ 12
uman Sciences
Life Science Center for Survival Dynamics,
IINRIE LA F 2 AR > 2 — | Tsukuba Advanced Research Alliance Morphology/Structure s . ) . )
KOBAYASHI Satoru R SRR (TARA)/Graduate School of Life and Developmental biology REEMSE Developmental biology | http://skob.tara.tsukuba.ac.jp/Top/index.html 13
Environmental Sciences
Life Science Center for Survival Dynamics, ] " ] S :
WRIAZE 184+ 7 A% 42— | Tsukuba Advanced Research Alliance To investigate the mechanism of mechanotransduction in the vessel wall and its o )
o AU CAraitng - | relevance to vascular diseases. Currently collaborating with lable-free imaging ME< M7 &S | Vascular matrix biology | http://saggymouse.tara.tsukuba.acjp 14
YANAGISAWA Hiromi | ARHEERFERIH gérsé)n/%?g#caetse School of Comprehensive group and biomechanics group on aortic aneurysms.
Life Science Center for Survival Dynamics . } .
7 S = N - " | basic Immunilogy, Clinical Immunology, Immunotherapy, Drug development,
RIS F EFAAF 2 A2 — | Tsukuba Advanced Research Alliance 9. ology, Imm Py, Jrug P ’ e »
TAHARA Satoko NESA AR TR (TARA)/Graduate School of Comprehensive lAn\%earr%yr,nCa?ir;cner Immunology, Autoimmune diseases, Infectious Immuniology, bl Immunology http://immuno-tsukuba.com/
Human Sciences
EEERT Life Science Center for Survival Dynamics,
EFELAF S AW > 2— | Tsukuba Advanced Research Alliance ) - . ) s . https://www.aikosada.com
SADA Aiko NEHEERFRAZER (TARA)/Graduate School of Comprehensive Skin stem cells in tissue regeneration and aging wilaE Stem cell biology http://saggymouse.tara.tsukuba.ac.jp 15

Human Sciences
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EBBF EEAAF A2 — | Tsukuba Advanced Research Alliance Neuronal regulation ofsteroid hormone biosynthesis in response to nutition during ) ) . ) .
SHIMADA Yuko EnRIER TR (TARA)/Graduate School of Life and the juvenile-to-adult transition of development. REEMF Developmental biology | https://researchmapjp/yukoshimada 16
Environmental Sciences
T Life Science Center for Survival Dynamics,
alE= 7R AF 37 At 42— | Tsukuba Advanced Research Alliance - ) : ) BFEAMEY. #EE | Electron microscopy, ) : ) ) :
IWASAKI Kenji SR R AL (TARA)/(Graduate School of Pure and Structural life science mainly using electron microscope [l Structural Biology https://www1 tara.tsukuba.ac.jp/projects/iwasaki/ 17
Applied Sciences)
. N for Computational Sciences/ - ] . ] -
ez SEREHREL Y 2— Center P Data engineering (databases, bigdata, data mining, etc.) and its application to = s I ) o
KITAGAWA Hiroyuki | ¥ A7 LIESRT 0 ﬁ%ﬁ%?gsﬁgﬁg‘iﬁef:ﬁt;ms and biological sensing and medical and helth data analysis TR Data engineering hitp://kde.cs.tsukuba.acjp/~kitagawa/ 18
= 9 N Center for Computational Sciences/ . . X . . o — N —
KB SHERERRE 2 — Management and high-performance processing of big data including scientific F—HZN—2 + 7—4 |Databases, Data ) o
AMAGASA Toshiyuki | > A7 LIERTHHZER ﬁ]%?;fﬁsﬁggg‘ﬁisx;sms and data, and mining and knowledeg discovery from big data. I% engineering http://wwwkde.cs.tsukuba ac jp/~amagasa/ 19
17412 S AT Ly~ Center for Computational Sciences/
%‘F‘EB[JE&(;imu g%gig%;ﬁ[;%%ﬂ Grfaduate School of Systems and System Software for High performamce computing, Big Data, and Al FHERRF Computer science http://www.hpcs.cs.tsukuba.ac,jp/~tatebe/ 20
Information Engineering
Image Understanding
Multiple Camera Observation
3D Shape Reconstruction
BELER SHERISH LY 2 — Center for Computational Sciences/ Sensor Fusion
E o ;X = i‘\i%ﬁéi“‘ﬁﬂ“ﬂ Graduate School of Systems and Multimedia Processing FEXAT AT Computational media | http://www.image.iit.tsukuba.acjp 21
KAMEDA, Yoshinari T AR Information Engineering Massive Sensing
Mixed Reality
ITS
Distant learning
S ST L~ Center for Computational Sciences/
LA g%ﬁ’i@%;i%mﬂ Graduate School of Systems and Computer Vision, Augmented Reality, Mixed Reality, Free View-Point Video HEATAT Computational media | http://www.image.iit.tsukuba.acjp 22
KITAHARA Itaru T AR Information Engineering
1513502 SHERSH Y 2 — Center for Computational Sciences/ B - . A . ) )
SHIOKAWA Hiroaki D27 INER T SRR ﬁ]}i?%aatﬁsrfggg\igesryi%ems and GraphTheory and Graph Database System T—RIF Data engineering http://www.kde.cs.tsukuba.acjp/~shion/ 23
R S AT by~ Ay Center for Computational Sciences/
YETANIE ?fr;%%j%,ﬂinté& . Graduate School of Systems and Machine learning & its application for biological signal processing HIEEERT Intelligent informatics | http://kde.cs.tsukuba.acjp 24
HORIE Kazumasa AT LIERIF AR - (91 5y
Information Engineering
e DECIN 5 Faculty of Engineering, Information and Pioneering a new academic field [Cybernics: the fusion and combination of Cybernics:fusion of
Witsze2 9X?A'\'Z¥E£“Eﬂ7fﬂ/ Systems/Graduate School of Systems humans, robots and information systems]. Promoting spiral of innovations from HA/NZ/ X A -0 |Humans, Robots https://www.ccr.tsukuba.ac,jp/introduction/ 75
SANKAI Yoshiyuki FAN= ;XEﬁitg/ﬂ - and Information Engineering/Center for R&D to realizing industrial and social implementations of "innovative human A b - BRRORIE | and Information https://sanlab.iit.tsukuba.ac.jp/
- 7v Cybernics Research support technology" Systems
P E IR Faculty of Engineering, Information and
Caa \‘j;;ﬁ’}iigﬁ*‘ﬁﬂﬂﬂ Systems/Graduate School of Systems and | Mathematical algorithms, Artificial intelligence, Data analysis, Eigenvalue problems, | #fEfZ4f Numerical Analysis http://www.cs.tsukuba.ac.jp/~sakurai/index-j.html 26
SAKURAI Tetsuya ALY Information Engineering
<= Faculty of Engineering, Information and s } s . . L )
Thkig= AT LIRS yoreng 9. Medical image processing, medical imaging (CT, MRI, PET, and others), image - Medical imaging : : :
KUDO Hiroyuki 325 B T SRR Systems/Graduate School of Systems and processing, inverse problems EREGRIF technology http://www.cs.tsukuba.ac.jp/~kudo/japanese.html 27
Information Engineering
= 2= ineeri formation and
(EARSZ 225 MR Faculty of Engineering, In ) . ) ) ) o D s . : " ;
0 S in T e ooy Systems/Graduate School of Systems and | Machine learning, data privacy, Al security and privacy HEETERT Intelligent informatics | https://www.mdl.cs.tsukuba.acjp/ 28
SAKUMA Jun VAT LA Information Engineering
= R Faculty of Engineering, Information and ’ . ) o L
TREE PESHNEES y 9 9 design of human-machine interactions for systems safety and reliability based on | =gy1~, 5 = s Cognitine systems . ] s
1TOH Makoto D25 B T R Systems/Graduate School of Systems and human factors analyses AT LTE engineering http://www.risk tsukuba.ac,jp/~itoh/ 29
Information Engineering
KR Faculty of Engineering, Information and Acoustic signal processing, Music signal processing, Computational auditory
A VAT LERR g scene analysis: Blind source separation, Acoustic echo cancellation, Segregation, = e anas Media information | . . .
MAKINO Shoji 2 RT LIERTEMRER fgﬁéfﬁ;ﬁgfgﬁaitneeicrihnoo‘ of Systems and processing, synthesis, 3D reproduction, and retrieval of music, Technical realization AT A TIRE processing http://www.tara.tsukuba.ac,p/~maki/index-j htm
9 9 of the cocktail party effect.
X ) ) ) tax competition in Europe and Japan
K2 VAT LERR E;gﬁe‘%so/g;gtﬁ:rg;%gg{%}@jgg?ﬂa&id voting decison for providing urban infrastructures AT Policy and planning http://infoshako.sk.tsukuba.acjp/~tj330/Labo/ 30
o O L N ERT ey =t : g !
OSAWA Yoshiaki > AT NIERTFEZTR Information Engineering multi-criteria facility location sciences koshizuka/
municipalities management in Japan
P IR Faculty of Engineering, Information and
&in 77 FR i i b U Systems/Graduate School of Systems Robotics, Assistive Technology, Augmented Human, Cybenics, Music Technology, 2 bass . ’ . . .
SUZUKI Kenji 4?7\5‘53%%@92{ and Information Engineering/Center for HCl, HRI, Social Robotics, Biorobotics Apei Intelligent mechanics http//www.a.ittsukuba.acjp 31

Cybernics Research
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§ g PSS WNEEES
ISR \/ SN S oy Systems/Graduate School of Systems ) ; ) LD e ) } } . - )
KAWAMOTO Hiroaki éﬁﬁé\;i&ﬁ%;ﬁé{;@i and Information Engineering/Center for Intelligent mechanics/Mechanical systems HEEIEHRS Intelligent informatics | https://sanlab.iit.tsukuba.ac,jp/ 32
- Cybernics Research
Sy = 2=k Faculty of Engineering, Information and . ’ ] - . - - )
RS VAT LERR Medical image processing, videofluorography, Elucidation of dysphagia, Assistive ) Medical imaging . .
TAKIZAWA Hotaka 25 ESR T R ?gfgs;ﬂaség;agﬁsitﬁeicr?%o\ of Systems and system for visually impaired people EREGIY technology http://www.pr.cs.tsukuba.ac,jp/ 33
== R Faculty of Engineering, Information and ) ) ) . ) .
EBIBE AT LIERR Y 9 9 Human Computation, Machine learning, Data mining, Crowdsourcing, Collective e I . . ) ) o
BABA Yukino D25 B T SRR ISystems/_Gradua_te School of Systems and intelligence, Human-Al collaboration FEEIEIRST Intelligent informatics | http://yukinobaba.jp/ja/
nformation Engineering
2=k Faculty of Engineering, Information and . . ) ) ) ’ .
LRI 2 RAT LERR A study on mathematical models of biological systems based on complex TR SRR, Mathematical http://www.trios.tsukuba.acjp/researcher/
ANDO Hiroyasu AT LIERTEMZERR IS'rwnyotrerrrvnast/igrrwaS#gitrfe?echn%o‘ of Systems and dynamics and their applications for engineering HoRER engineering 0000003543 34
Computational Intelligence
Multi-Media Processing
Image Processing
= S 7= Faculty of Engineering, Information and Smart Interaction .
IEREE " ;;Zﬁ‘}:ﬁ?”ﬁﬂ”“ﬂ Systems/Graduate School of Systems and | Web Science FHEHIAE ﬁ?gﬁ)uetnageonal http://nobuharaken.com/ 35
NOBUHARA Hajime T AIERT Iz Information Engineering Web Intelligence 9
Multi-Agent
Bio-informatics
Information Visualization
Human-agent interaction (HAI) has become an important field in the field of
human-computer interaction. The agent in HAl behaves with users as if it has its
own intentions. It triggers users’ social responses, and instructs users through social
) ) . hannels. The use of HAI is widespread from the field of entertainment to medical
2=k Faculty of Engineering, Information and ¢ b ) ; !
S VAT LIEHRR purposes. The key factor in agent design through HAI is whether it has necessary sy~ ~
k,ﬁﬁﬁ% VR T NERITEMRER gﬁ?ﬂ;ﬁ?ﬁssfﬂsﬁgZgr“ﬁf %Setﬁtrgffor and sufficient triggering expressions to evoke users’ social behaviors. If we mistake ii ‘/ZZEJE: Z i/ mgggiégem http://hailab.net/ 36
OSAWA Hirotaka ATHEERF > 2 — Artificial Intell encg Resear?h the selection of appropriate expressions for users and tasks, we could create 7
9 exaggerated agents that would impose greater cognitive loads on users. Our
laboratory proposes to use HAl method in the field of HCl, where all expressions
that evoke a user as an agent (like shape, motion, behavior, and auditory and visual
changes) are called agential triggers.
SA 22T LIBHR Faculty of Engineering, Information and | ;i erical analysis, matri tations and their parallel algorithms. Machi . \ Numerical Analysis - o
= RN ysis, matrix computations and their parallel algorithms. Machine 3 o umerical Analysis . »
IMAKURA Akira VAT LIERIEHRR Systems/Graduate School of Systems and learning and Al algorithms based on matrix computations. BUBRRAT - B Machine learning http://www.cs.tsukuba.ac jp/~imakura/ 37
Information Engineering
s 4= ical linear
e — ineeri . HiEgiA s, g |DITECE e
%%NI Keiichi PN S E;;ue‘%ff Engineering, Information and Numerical linear algebra, matrix analysis, numerical algorithm . BiEstE7 IV glr?aelkyjsrias‘\ TuarthZrical https://researchmap.jp/KeiichiMorikuni/ 38
AL algorithm
ANIBR EFXEER Faculty of Medicine/Graduate School of Post-transcriptional regulation of gene expression, endoplasmic reticulum stress SRR Molecular and Cellular | http://www.md.tsukuba.ac.jp/basic-med/ 39
IRIE Kenji AR EREIER Comprehensive Human Sciences response, molecular basis of membrane structure formation by vesicle fusion ! - biology molcellbiol/
KAREME EFERR Faculty of Medicine/Graduate School of | Cell biology - . ) )
OHNEDA Osamu APHA S R Comprehensive Human Sciences Developmental biology SRS Stem cell biology http://www.md.tsukuba.ac.jp/stemcell/ 40
WIE=E %?E%% . Faculty of Medicine/Graduate School of Our reserch goal it to elucidate the molecular mechanisms that control neural R Neuroscience http://www.md.tsukuba.acjp/basic-med/ 41
MASU Masayuki AR AR Comprehensive Human Sciences circuit formation and neural funcstions. molneurobiol/
FORET EFETR Faculty of Medicine/Graduate School of ) . o WpE— ) - http://www.md.tsukuba.ac.jp/basic-med/
NOGUCH! Emiko ARIA AR SRR, Comprehensive Human Sciences Human Genetics, Allergic diseases, Pediatric diseases BILES Genetic medicine m-genetics/indexhtml 42
7 3 ici = o Clinical Pharmacology,
E— (=) =1 LR
XELlllA%vaAYoshihiro /E*\%‘&Eﬁgﬁiﬂ%ﬂ E?)Cmu‘;?r/e?wfe’\r/wl;s“ecQSéﬂGarridSi?etﬁcséhOd of Clinical Research Methodology, Regulatory Science %E@E% R Eharr}w?ceutsical http://www.s.hosp.tsukuba.acjp/t-credo/indexhtml | 43
egulatory Science
%ﬁ{ Lipid metabolism and various in vivo organ pathlogies(obesity, diabetes,
E EFXERR Faculty of Medicine/Graduate School of inflammation, cancer, brain, neurogenesis, and regenerative medicine), - Sps Metabolism and . y : ) )
SHIMANO Hitoshi ANEEERFHZRR Comprehensive Human Sciences understanding and visualization of pathology mechanism at organella and AT BT Endocrinology http//www.u-tsukuba-endocrinology jp/ 44
molecular levels
TFaey Using both parient-derived samples and mouse models, the mechaniss of blood
% EFERR Faculty of Medicine/Graduate School of cancers will be unraveled at the molecular levels. Based on the discoveries, new [ ) ]
CHIBA Shigeru AR AR RAZRR Comprehensive Human Sciences methods to treat the patients will be intended. Physiologic mechanisms of blood MR Hematology http//www.ketsunai.com/ 45
production in the bonr marrow is also within our scope.
e sy - » s '
IAL;-\?I'E?J}?AURA Akira %%‘%%gﬁiﬁﬁ%ﬂ E?)Cn:g);e%fehr?;sécmsggﬁds‘é?etﬁcsecshoc” of charged particle therapy, Robot rehabilitation, vital sensing, regeneratice medicine ;ﬁgg%ﬂ%‘ HREHR E‘aeé‘ira()tisgrrmgg:w)go\gy https://neurosurgery-tsukuba.com/ 46
B TER EFERR Faculty of Medicine/Graduate School of - . - ST A ) ) -
APA S F AL Robot rehabilitation, regeneratice medicine BRNRF Orthopaedic surgery http://tsukuba-seikei,jp/ 47

YAMAZAKI Masashi

Comprehensive Human Sciences
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=
REEME EFEER Faculty of Medicine/Graduate School of ) . ) ) ) p o Cardiovascular http://www.md.tsukuba.ac.jp/clinical-med/
|EDA Masaki AR S HZeR Comprehensive Human Sciences Cardiac regeneration, heart failure, cardiovascular disease TEERBRARF medicine car’éio\ogy/ P 48
KEHEER EFERFR Faculty of Medicine/Graduate School of B ‘ ‘ ‘ ‘
OSHIKA Tetsuro )\%’ AT AR C?)Cmup{e%en:v‘ecwjinaﬁ S“cl?eﬁcecs ooto Ophthalmologica optics, lens disorder, corneal disorder, quality of vision BRFE Ophthalmology http://www.tsukubadaiganka.com
e EFEER Faculty of Medicine/Graduate School of Functional analysis of large Maf transcription factor family, Mouse Space Developmental http://www.md.tsukuba.ac.jp/basic-med/anatomy/
TAKAHASHI Satoru NG ey R Comprehensive Human Sciences experiments, Functional analysis of suger chains RELS - 9FEMTF | technology, Molecular em% ology/ ” g 49
9 biology ryology
INEES R EFERFR Faculty of Medicine/Graduate School of L , _
KATO Mitsuyasu )\%Jfgﬁéﬂ?ﬁ%ﬂ Cacfmup)r/e?wen;v‘ec:-r(f{ne:g Si?eﬁcecs ooto Cell division kinetics of cancer stem cells and its targeting therapy FEY. BRF Pathology, Oncology http://www.md.tsukuba.ac.jp/epatho/ 50
N The goal of our research is to understand neural mechanisms underlying cognition Cogniti q
WAARIESE E?%E%M . Faculty of Medicine/Graduate School of such as attention, memory, prediction, learning and decision making. Experiments SRR R Bognmvelan http://www.md.tsukuba.ac.jp/basic-med/cog-
MATSUMOTO Masayuki ANEEERFHZRR Comprehensive Human Sciences in our laboratory center on the brain of awake behaving monkeys as a model for oAl T enaviora neurosci/index.html 51
similar systems in the human brain. Neuroscience
= <jz v EFERR Faculty of Medicine/Graduate School of . .
SAKAE Takej ARIA AR SRR, Comp)r/ehensiv‘e ;ﬁuman S‘éiences © Development of equipments for particle beam therapy EFY)EF Medical Physics http://www.pmrc.tsukuba.ac.jp/research/index.html 52
BN E EFEER Faculty of Medicine/Graduate School of . )
ISOBE?Omonori A ERIFEH IR Comp)r/ehensive Human Scieﬁcecs oo Radiation science IR Radiation science https:/ramsep.md.tsukuba.acjp/ 53
BAE=— ESERR Faculty of Medicine/Graduate School of 1. Development of effective prevention treatments such as functional foods Clini . PP
& - IR . 2 é for lifestyle- » ) . o 5 . o inical and http://www.md.tsukuba.ac.jp/clinical-med/k.h-res/
HASHIMOTO Koichi ANEEERIFHZRR Comprehensive Human Sciences tgn‘sleas,[%fa?erlsst:srgﬁﬁ’a%éRzeDCghStrucnon of a seamless platform for clinical Bl - BRI Translational research | index.html 54
Focusing on the development of business models of start-up companies for
P
IS P Faculty of Med pharmaceuticals, medical devices and regenerative medicine products in early Clinical and
| ERERR aculty of Medicine stage, which is called "Translational Research". Performing investigational research | #&i& L + E@BREFZLE : http://www.s.hosp.tsukuba.ac jp/t-credo/english/ 55
KOYANAGI Tomoyoshi of "eco-system" of startup community in the Biotech/Medech field in US and . ' Translational research P P P 9
Japan.
ZH 5 EXERR Faculty of Medicine/Graduate School of ) . ) »
YASUNO%oshiaki %&%%Eﬂ?ﬁﬁ%ﬂ Picrg a)rlmg Apf)\i‘ecclinSec/ie%acelea €>chooto Optical engineering, Photon science HIF Optical engineering https://cog-news.blogspot.com
IRERFETF
EXEER Faculty of Medicine/Graduate School of leukemia, lymphoma, cancer genome, cancer immunology, cancer N 5 . .
iAAa}x\i-Lﬁ_YANAGIMOTO ANEHRER IR Comprehensive Human Sciences microenvironment MRS Hematology httpy//www.ketsunai.com/english/ 56
AT ESERR Faculty of Medicine/Graduate School of basic Immunilogy, Clinical Inmunology, Immunotherapy, Drug development,
gHﬁJ*YAfazuko /\%%\é e Con:p)r/e?wensv‘ecmsm;s S‘j:?eﬁcecs 0010 I/-\Hﬂergy, Ca_ncer Immunology, Autoimmune diseases, Infectious Immuniology, e Immunology http://immuno-tsukuba.com/
nflammation
JEAZE EFEER Faculty of Medicine/Graduate School of Study of virus pathogenesis and host immune responses to control emerging ) h http://www.md.tsukuba.ac.jp/basic-med/
KAWAGUCHI Atsushi | ARTHEERIZFHIZER Comprehensive Human Sciences infectious disesases including influenza virus BREF Infection biology ‘mfe’zjctionbiology/virology/ » 57
NAESE EFERFR Faculty of Medicine/Graduate School of , ' ' e R
MURATANI Masafumi | ANEHA & RIS R0 C?)Cmup)r/e%en;v‘ecwjmarz S“Cl?eﬁcecs ooto Genomics and epigenomics analysis of limited samples 7 LEDF Genome biology http://www.md.tsukuba.ac.jp/tmrc/ 58
R&EAR EFERR Faculty of Medicine/Graduate School of Development of Combination medical instruments: Growth factor composit bone e ) Lo
HARA Yuki AR ARIEZER Comprehensive Human Sciences screw P P BB Orthopaedic surgery | http/tsukuba-seikei,jp/ 59
Symbolic-numeric
oA computation (symbolic
St B » 1) fast and efficient computation via symboc-computation and high-precision %@Egiggig> <§§Q computation, numerical
EFERR Faculty of Medicine computation via numerical computation, and both colaboration. 2) educational s BT X | computation http://www.u.tsukuba.ac.jp/~sanuki.masaru.fe/
SANUKI Masaru T% (e-learnin P ), p JP 60
infomatics pathing e-learning for inter-disciplinary area [%?ﬁ(%) N9~ 2= | £4ycational technology
(e-learning, distance
education)
IR EZEHER Faculty of Medicine / Center for Artificial o ) ) ) INF AT+ T+ | Bioinformatics and . . )
0ZAKI Haruka AT EIEER 04— Intelligence Research Al-based genome analyses, Massive biolgical data analyses, Single cell informatics. 52 . e Computational biology https://sites.google.com/view/ozakilab 61
E— -
M%A%'I!;Shuichi EFERER Faculty of Medicine Optical engineering, Photon science AR Biomedical optics
o foyat EHERIER Faculty of Life and Environmental Sciences/ | ¢, qation of the Mechanism of Bioactive Substances involved in Mysteri
x . lysterious 0 Natural products
SHIGEMORI Hideyuki | EanERETRIFRAZERE Scr"aei%itse School of Life and Environmental Biological Phenomena R chemistry 62
T EEO s EABIER Faculty of Life and Environmental Sciences/ ) ) Molecular and Cellular )
CHIBA Tomoki e ST ] ggfei%itf School of Life and Environmental | Molecular biology, Cell biology DFHREENF biology http://tchibalab.org/ 63
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FZEZ=EWeb Site

FRHEE EHERIER ! ‘ ) . i . . - - . L http://www.envr.tsukuba.ac.jp/~microbio/index.
OO Nt GRS Ayl Séfeiiitf School of Life and Environmental | Bioconversion, Cell-cell interaction, Biofilm TR Applied microbiology html 64
Faculty of Life and Environmental - . X
Sy EHERER h : 1) Insectiside discovery by high throughput screen, X-ray crystallography, and
FEIREN A T e e ST O Sciences/Graduate School of Life and ) ; — . e X )
NIWA Ryusuke %F%E%ﬁigxﬁ Environmental Sciences/Graduate School lzr;slicstegﬂgﬁ%irn%%n;itrglo RELYF Developmental biology | https:/sites.google.com/view/niwa-lab-tsukuba 65
FIRSE I of Comprehensive Human Sciences 9y
= Faculty of Life and Environmental Sciences/ ) L ’ ] ) ) ] o
BlIE ERIRER - : Analyses of influences on cellular functions induced by mutations of mitochondrial s ’ http://www.biol.tsukuba.acjp/nakada_ishikawa/
ISHIKAWA Kaori L RIERIFAER (Sscr\'aecltwucaetse School of Life and Environmental | pi’sn /or nuclear-coded mitochondria-related genes e Cell biology index html 66
Faculty of Pure and Applied Sciences/ ) I ) R . ) " Nonlinear optics,
NNfHZEeE HBOBYIER 4 PP - Exploring new frontiers in biomedical molecular imaging using nonlinear Raman | 3G - HFA A optics, ) )
- ) oy =1y 5 Graduate School of Pure and Applied g Rt Molecular imaging, http://www.bk tsukuba.ac jp/~CARS/index html 67
KANO Hideaki HORY BRI HRE S spectroscopy —IvT - ERDHK ’
ciences Medical spectroscopy
P = Faculty of Library, Information and Media ) ) . - ) _ . .
FRIEBETT Ny hool of Li Bigdata Management and Integration, Human-in-the-loop Data Managementand | 7 —%#T% - £ 1—< |Data Engineering, httos//fusi |
MORISHIMA Atsuyuki Isrff‘gprrcvzﬁrr?glrjéti/lseccﬁ:gtgdielsbrary' Intelligent Systems, Crowdsourcing Systems, and their Applications aOvEa7—<3> |Human Computation ttpsy//fusioncomplab.org/ 68
LINER ESIAZRRFEA National Institute of Advanced Industrial Computational science, Chemical biology, Life / Health / Medical informatics, Drug | s jesn - s Life and information . . ;
HIROKAWA Takatsugu | EEEEAMTHE S EAZERT Science and Technology(AIST) development chemistry FRERLS engineering https://www.molprof jp/research/iddt1.htm
SHe=r S . ) : ) We clarify the structure and function of glycans expressed on various cells such as . o . )
gﬁﬁ’“% X §g$§?i§§éﬁﬁ g‘sgg?g!gg%zﬁsg@dv?xlcs%' Industrial stem cells and cancer cells, and develop innovative technologies to contribute to | #E#5T% Glycotechnology mtmpls.//un|t.a\st.go.Jp/brd/Jp/groups/cgtrg/cgtrg. 69
TATENO Hiroaki = TR 9y regenerative medicine and drug discovery.
FRLENE ESAZERFEA National Institute for Materials Creation of neuromorphic network materials using nanotechnology, investigation s Nanomaterials ) . ) ] .
NAKAYAMA Tomonobu | 18 - A EZ5itE Science(NIMS) of their dynamic properties, their potential applications as Al materials T/ engineering http://www.nims.go jp/NanoFIG/indexj html 70
FREF ETAZRRFEA National Institute for Materials Study of scaffolds and biomaterials for cell function manipulation and regenerative gy Materials Science and ] ; )
X P » 7 WEMRIFE PG http://www.nims.go.jp/graduate/index.html 71
CHEN Guoping B - MRS Science(NIMS) medicine Engineering
JIILEEfE EXTAZEREREA National Institute for Materials ’ . ) ) ) ’ https://www.nims.go.jp/group/medsoftmatter/en/
— - Physical chemistry on pharmaceutical formulations FHF Pharmaceutical Science |. 72
KAWAKAMI Kohsaku | ¥0& - #RIERZSHAE Science(NIMS) index.html
EEX Lf\’/\?f\suhiro %E}}%ﬁgﬁ%{gﬁ ls\l;ggggéh\‘rrﬁ\st)ute for Materials We have been developing new medical devices using smart polymers. WEMRIZ ga;;ga;;igeme and ?r:igf{ggxﬁgg:}?ﬁd&?%g\/group/ 73
We study deep learning on health and medical data. Each variable in health and
= S — . medical data has different characteristic, thus data standardization plays critical )
RE %‘éﬁ%f’ﬁ%/i)\ RIKEN role for accuracy and efficiency of deep learning. We investigate data generation, | &% V?Aeeiﬁ?cge\}?rg?c‘;?r%;?irc;n http://www.riken jp/en/research/labs/mih/ 74
SEITA Jun T data privacy protection, data standardization, deep learning, and data visualization,
to achieve personalized preventive medicine based on precise predictions.
~I2BEEE ) Toyota Motor Corporation ) )
'I'EAEI%\RA Isamu (ﬁf)%ﬁ?;%%ﬁ%:[?%%ﬁﬂ% (R&D Center for Stratefgic Frontiers in Social | Advanced mobility, Hydrogen society, Intelligent transportation system TREE U 7 o Advanced mobility migimmﬁﬁﬁtﬂ?ﬁba acjp/ 75
trr— Planning, University of Tsukuba) ’ ’ . o
1|13
f}l\(ll\J(-/I\/I\L/:IIA Hiroshi (#F) BIrsferr Hitachi, Ltd. Data collection and analysis for outcome predicstion of radiation therapy ERERT Medical informatics http://www.pmrc.tsukuba.ac.jp/radioncology/ 76
(iR *TLoI3 e A7 ABAF | *R&D Center for Precision Medicine Identification of a new baiomarker specific for human diseases in cancer, congenital
SATO TakaxAki MRt 2— * () BRESE | *Shimadzu Corporation metabolic disease, and dementia by multi-omics analysis (genome metabolome, | 3 FEES Molecular oncology https://rdcpm.tsukuba.acjp/ 77
ATO Taka-Aki AT * (#) iLAC *LAC Co, Ltd. proteome etc), and discovery of a new drug target for these diseases.
=FHEN — o == o sk Next-generation treatment and imaging diagnosis beyond the drugs in drug pu—— Department of . :
MIYOSHI Sosuke VAT 5 AME () Astellas Pharma Inc. discovery research and development. B pharmacology https://www.astellas.com/jp/
E—ﬁ%ﬁrmmiyuki CYBERDYNE () CYBERDYNE, INC. Cybernics: Life :yy:tffnrq” -artificial heart system - security - network system - big data | 4y ¢y~ 5, 2 Cybernics https://www.cyberdyne,jp/ 78
Hepatitis B: the aim of our studies is the understanding of the impact of
Kann, Michael RNV F—F_KZF Bordeaux University fundamental processes of hepatitis B virus trafficking and variability on disease JAIVAFE Virology 79
development including future treatment options.
The research interest of C-H. Heldin is related to the mechanisms of signal
transduction by growth regulatory factors, as well as their normal function and role
. ~ . Y X X in disease. In particular, platelet-derived growth factor (PDGF), a major mitogen for s S . . ) L
Heldin, Carl-Henrik | &~ x5 Uppsala University connective tissue cells, and transforming growth factor 8 (TGF ), which inhibits e, 5 Biochemistry, Oncology | httpy/wwwimbim.uuse 80
the growth of most cell types, are studied. An important goal is to explore the
possible clinical utility of signal transduction antagonists.
Topoisomerases, Topoisomerase-targeting drugs, DNA damage and repair.
Li: TsaisKun Eir 4 mA National Taiwan University DNA topology and its biological implications SRR Molecular and Cellular

Topoisomerases and their targeting drugs
Repair and signaling pathways for DNA damage

biology
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ten Dijke, Peter

Leiden University

His laboratory studies the molecular mechanisms by which TGF-3 family members
elicit their cellular effects via (co)receptors and intracellular SMAD effectors, and
how subverted TGF- 3 family signaling is involved in cancer, vascular and bone
diseases.

DFMIEME. ES

&

Molecular and Cellular
biology, Oncology

https://ccb.lumc.nl/about-the-ten-dijke-lab-34

Kim, Seong-Jin

VU IVKRFER

Seoul National University

TGF-? is a multifunctional cytokine involved in diverse cellular functions, including
cell growthandimmune responses.TGF-? signaling has emerged as a key architect
of themicroenvironmentin poor-prognosis cancers. Disseminatedtumorcells show
a strong dependency on aTGF-?-activated stroma during the establishment and
subsequent expansion of metastasis.TGF-? also has a positive role on the cancer
stem cell (CSC) population promoting or sustaining stemness of the pool of

CSCs in diverse types of malignancy.Since TGF-? signaling is dysregulatedin most
of humancancers, thus affecting the overall progression to malignancy, TGF-?
signaling has been considered a potentially novel therapeutic targetfor treating
resistance acquired by EMT.In the TGF-? signaling pathway, TGF-? receptor | kinase
inhibitors have shown promise in blocking the TGF-?-mediated tumor progression
and metastasis, and enhancing antitumor immunity in nonclinical animal models.
Vactosertib, a TGF-? receptor | kinase inhibitor, has shown significant preclinical
antitumor efficacy in a range of in vivo metastatic and orthotopic xenograft models
and has completed phase 1 clinical trials in USA. Recent molecular classification

of gastrointestinal cancer has identified a poor-prognosis transcriptional subtype
associated with mesenchymal traits and genes upregulated by TGF-? in stromal
cells are robust predictorsof cancer recurrence and metastasis. This observation
warrants the development of anti-TGF-? therapies for the treatment of poor-
prognosis cancers with TGF-?response signature.

B5F

Oncology

82

Kunath, Tilo

The University of Edinburgh

Our lab is focussed in two main areas (i) understanding how the protein, alpha-
synuclein, causes degeneration of neurons in Parkinson’s, and (i) producing a
cell-based therapy for Parkinson’s. Central to this aim is generation of midbrain
dopaminergic neurons from human pluripotent stem cells. We use patient-derived
material to generate induced pluripotent stem cells (iPSCs) with genetic mutations
know to cause Parkinson’s.

BEEF

Regenerative medicine

Chambers, lan

The University of Edinburgh

We study embryonic stem cells (ESCs). These cells are pluripotent, meaning they
can change into all the cell types of our bodies (differentiation). ESCs can also
divide to produce cells identical to themselves, a process termed self-renewal. The
simultaneous possession of these properties is what makes ESCs useful.

BEER

Regenerative medicine

http://www.crm.ed.ac.uk/research/group/
embryonic-stem-cell-biology

83

R’EN
KAJI Keisuke

The University of Edinburgh

The Kaji group aims to understand the mechanisms of reprogramming induced
pluripotent stem cells (iPSCs) to improve the technology as well as to apply the
knowledge to generate different cell types.

BEES

Regenerative medicine

http://www.crm.ed.ac.uk/research/group/biology-
reprogramming

84

Fleischmann,
Bernd

RUKE

University of Bonn

Disorders of the cardiovascular system are the most frequent cause of death in the
western hemisphere. Our group aims to deepen the physiological understanding
of both, the developing and the diseased heart. Since pathologically altered cells
can recapitulate gene expression and regulatory pathways of the early embryonic
heart, we are currently deciphering the most essential physiological function i.e.
initiation and regulation of the spontaneous activity. For this purpose molecular,
cell biological and physiological techniques are combined with transgenic mouse
and embryonic stem cell models. Our group is also interested in improving heart
function after an irreversible loss of heart cells. For this purpose, we are currently
evaluating the functional benefit of transplanting embryonic heart cells as well as
embryonic- or adult stem cells into the infarcted mouse heart.

G

Physiology

http://www.physiologie.uni-bonn.de/

85

Lander, Arthur D.

AV THIWZTRET —INA >

LY

University of California, Irvine

Research in the Lander lab is focused on the Systems Biology of Development

and Disease, and deals with topics in Developmental Biology, Cell Biology,
Mathematical/Computational Biology, Glycobiology, Neurobiology, Cancer Biology
and Engineering.

VAT LINAAOT—

System biology

http://faculty.sites.uci.edu/landerlab

86

BRET
YOKOMORI Kyoko

AV THIWZTRET —INA >

5

University of California, Irvine

Chromosomes are essential components of the cell, storing genetic information
necessary to carry out the normal life cycle of the cell. They serve as templates for
replication and transcription, and undergo mitosis to maintain genetic information
over generations. To achieve these multiple roles, chromosomes exhibit dynamic
structural changes in a cell cycle-dependent manner. Although genetic studies
identified various important cell cycle regulators such as cyclin and cdks, the actual
molecular machine that drives structural changes of chromosomes in response

to these cell cycle regulators remains elusive. In recent years, the SMC (structural
maintenance of chromosomes) family proteins were found to play important

roles in several fundamental chromosome functions including chromosome
condensation, segregation, recombination, repair and X chromosome dosage
compensation. The SMC proteins are physically associated with chromosomes,
suggesting that they may be part of the machinery that regulates local and global
structural changes of chromosomes required for these functions. The research
objective of our laboratory is to biochemically identify and characterize the SMC-
containing multiprotein complexes in human cells that modulate higher order
chromatin structure, and study how their function is regulated during cell cycle
using biochemical, cell biological and genetic approaches.

Molecular biology

https://www.faculty.uci.edu/profile.cfm?faculty_
id=4476
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