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Research Groups
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In the master's Program in Medical Sciences, there are research group in broad range of fields-basic and clinical

medicine, where a lively research activities are conducted.

BaZE - RERZ (BF &)
Anatomy and Embryology (TAKAHASHI Satoru)

satoruta@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/basic-med/anatomy/embryology/index.html

- [¥fiE B MRE DFAE - MDD FHEBDIERRE Z DISH

CXURAT 7 =DM - HEEFRIRICH TS Large Maf &S5 R FAf
DIEBERRT

- BEBERELTREY VAL L2ERICH T DIEEEED
fRER

A X =2 TR DRIFEIC KRBT C R

- RBETINY T ADKES KOBIETHEEDER

- Elucidation of molecular mechanism of pancreatic beta-cell development and its ap-
plication.

- Functional analysis of large Maf transcription factor family, MafB and c-Maf in macro-
phage development and functions.

- Elucidating biological roles of carbohydrates using glycosyltransferase conditional KO
mice.

- Study of diseases and drug discovery by development of novel imaging system.

- Elucidation of etiology and gene function in desease model mice.

KERENMS (KEF )

Laboratory Animal Science (MIZUNO Seiya)
konezumi@md.tsukuba.ac.jp
https://www.md.tsukuba.ac.jp/basic-med/lab-animal/

KRBYWIEE NEROBBADEZDDETILE LT, £ BzFHE
#8% in VivoCEHli g 2 BRI T, MO TE L OMRCTHAINTOE
T. EBlE. ZOERBEBYORREEEABICKESEZZEE2BH
ISR EZET L TVET. BEAMICIE. OMBFENARIn vivo 7/
LREBMORFE. QREEPAT SV VIREREDKVFRR
ZRICERICT 2 DEBORREMEH. ORBTF EINF DOMHRF - X
N ALDRPET>TVEY . NERTREBIOESR - ##iT]
= £) [EFBAAR & ZREONDIRIE] (CHRE L 72V RAEREG RIS - ERAAR
- EEEFRENTAERTHR— NS D [ZE] ICEEDHDFEE
EBELTOET,

Laboratory animals are used in numerous studies as models for the elucidation of human
diseases and for in vivo evaluation of gene function. Our research aims to further develop
the potential of these laboratory animals. Specifically, we are (1) developing tissue-specific
in vivo genome editing techniques, (2) elucidating the causes of cardiac diseases caused
by more detailed mutations such as point mutations and splicing abnormalities, and (3)
elucidating the mechanisms of sperm and oocyte maintenance and maturation. We are
looking for students who want to challenge “creation and analysis of genetically modi-fied
animals” and “manipulation of germ cells and pre-implantated embryos” and students
who are interested in “supporting” life science and medical research through the creation
of genetically modified mice.
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SHmIES (1815 Xth)
Diagnostic Pathology (MATSUBARA Daisuke)

matubad-tky@umin.ac.jp
https://www.md.tsukuba.ac.jp/diagpatho/home/

O Firigds. Ak (FRREimiark 41 4R, vRAEMAAE 1 4 4%,
REREMEIN 1 OFF) ZAVEBIiZ{TV). BODFRNZE. 5
FY—H—. HEOEEDSHD.

@ FiEtIRRRAE AU EVisium#if, £5/ LR, > 7Lt
TR EZ&AT 5.

® FBICHAONBERERDME B, HERDBAML. EMT. B
B LR AR E) DFHIBORA.

@ BRI E AU\ ERIRZ ., IRTUEESHEE OB,

(1) Analysis using surgical specimens and cell lines (41 lung adenocarcinoma cell lines,
14 small cell carcinoma cell lines, and 10 esophageal carcinoma cell lines) to explore
molecular targets of cancer in terms of both molecular markers and morphology.

(2) Visium analysis, whole genome analysis, single cell analysis, etc. using resected lung
cancer specimens.

(8) Elucidation of molecular mechanisms of abnormal differentiation (dedifferentiation,
neuroendocrine differentiation, EMT, gastrointestinal epithelial differentiation, etc.)
seen in lung cancer.

(4) Research on the mechanisms of drug sensitivity and resistance acquisition using
cancer cell lines.

DFHEENF (B IES)

Molecular Neurobiology (MASU Masayuki)
mmasu@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/duo/molneurobiol/

FhieBlE. HREAREFEVETAFAD_ALER/ONICT 5F%
By LTHIREIT o TVERT . BitkeEld. BRIEAICO < 55t
REERD LIS WIZD> TOWET D, EDFRIC L TEMRMIER Y b
D= DPHRENZDDICOVWTIEFKRERLS AP D TVEB A, Fhfe
Bl WHHEMEONME. HEEMROH A LA BENGS T TA
WD SRS ERICES Ot AEHIHT 29T - BIFOH
BERRITEED TVR Y. ZICEBEFHREY I AZRVT. D FEDE.
AEAEEE, FRERAER. EMRER. REAA XDV TFREEL.
HIERDEILB EFHEERABDDTFOREZRSPICLESEL
TWET,

Our main research focus is to study the molecular mechanisms that regulate the neural
circuit formation and higher brain functions. Our brain activities are totally based on

the complex neuronal networks that are formed during development, but how they are
formed remains unknown. Using the integrative approaches including molecular biology,
biochemistry, neuroanatomy, and developmental biology, we have been investigating how
the complex brain network is formed in the developing brain and how the mature brain
functions are acquired and regulated. We are particularly interested in the molecules that
play a role in neural differentiation, cell migration, axon guidance, and synaptogenesis.



RS (EE 858)
Neurophysiology (KOGANEZAWA Tadachika)

t-kogane@md.tsukuba.ac.jp
https://www.md.tsukuba.ac.jp/physiology/t-kogane/indexEng.htm

BMIC K2 MRIERS SOMERESH OMHAR D> ~O—ILFEARDE
EUHEHRFICE > TEERBEIZRELTVET, Zh®Z. Ihb
DI AT LADPERBICEBDPRVNVGEICIE. BEXARERZELLTIE
ICBRWVET, LOLEDPSZOREICDNTIE. KREICEZ DA
REFETYT. HMRETIE. ZOT TV IRV I AERELNICT S
72HIC. [FOEFED in vivo IZAB KV in situiZA (RIEERIZ
A) ZANT. EICBREEFNFEZ AV EBRAGHIHRS SO
WL rRAR DR R AT 2 CLE T, RAE. HFIC. OFIFHER
(I K2 WPIREBN A HIE DR, QBREHRRICE S IRIERAK
HHEOREA. @FZh D DWIRICK > THEDINBEREDRENEIT

TWEY,

Cardiovascular and respiratory regulations by the central nervous system play crucial roles
in human homeostasis. The disorder of these regulatory systems causes severe problems
in a living body. Despite this, many unknown mechanisms remain in the cardiovascular
and respiratory centers. To investigate these mechanisms, we electrophysiologically
approach the mechanisms of cardiovascular and respiratory regulations by the central
nervous system using in vivo and in situ (arterially perfused preparation) preparations of
rodents. At present, we are studying ) mechanisms to regulate respiratory movements by
the central nervous system, Il) mechanisms to regulate blood circulation by the autonomic
nervous system, and Ill) mechanisms of the cardiovascular and respiratory diseases
induced by disorders of neural regulation.

SANTEERIS (LHE %)
Cognitive and Behavioral Neurosience (YAMADA Hiroshi)

h-yamada@md.tsukuba.ac.jp
https://www.md.tsukuba.ac.jp/basic-med/cog-neurosci/index2.html

ErEETHYIE. MORLELOHMER IR LEEEXD T

£9. RADHKITNL—T T, ZOMEHIBTORDOEHEAZE RN

BIeDISROMAEED TNET .
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ORMRDPTEEE T BEHEA

Humans and Animals have their daily lives repeatedly making decisions

whether something is good or bad. Our research group is conducting the

following research to investigate the brain mechanisms behind this value-

based decision makings.

( Developing primate model for human cognitive function, and neural mechanisms for
economic decision makings are examined

(@ Examination of neural circuitry underlying economic decision makings

® Examining how the motivation and willingness to act are emerged in the brain

EEZF - P FHERENZ (NI BR
Biochemistry, Molecular Cell Biology (IRIE Kenji)
kirie@md.tsukuba.ac.jp
https://www.md.tsukuba.ac.jp/basic-med/molcellbiol/index.html

MR, JRE - pH REDRBEMMCPREBRIBEHREDA KL ADE
Lo, ZNEICHET DMRGEDRI S I ET. MROEEME
DRSNS, FEEOMRETIE. BMREZREY Th 2 KB
| (Saccharomyces cerevisiae) AW\ T. BEFHRROEE
#HlE] & T[RRI FIURER] OBRD 5. MaDEREH
BOPFANZAXLOMFEZT>TVET, EAEMICIE. (1) B
CEMHRICE T RNARKE R VNV EICLDEETREDOGE
ZPEHE. (2) RNABESBAMEROFEEE. (3) /M
BN L AGEOTIEEE. (4) /NBEEHEIC KD RIRTFEEZR DD
FHRBICDONWT. MIRETOTLVET.

Our laboratory uses a budding yeast, Saccharomyces cerevisiae, as a model organism,

and is focusing on understanding the molecular mechanisms and the physiological func-

tions 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 polar-
ity, asymmetric cell division, and cell-fate.

() Regulation of the endoplasmic reticulum stress response by protein kinases.

(4) Prospore membrane formation by vesicle docking.

FREIZ - WiERIZ (KH BT)

Anatomy and Neuroscience (TAKEI Yosuke)
takei@md.tsukuba.ac.jp
ttp://www.kansei.tsukuba.ac.jp/~takeilab

A RTIE® BEER & DIS RS ICITRBOERICED R
REGEEED R . B DBEIAPEREHSTERITHA TL
£79. CAODEROERICIE= 21— OV O PHEDRE HTE
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(3) RIERE EMDFIZE - HEERE

(4) BHRIEBR DO T AT TILIME

Our goal is to elucidate the pathogenesis and pathophysiology of schizophrenia and
autism. In these illnesses, neuronal morphology and function are affected by a combi-
nation of genetic and environmental factors. A better understanding of the molecular
mechanisms underlying these illnesses is important as it will lead to the future develop-
ment of novel methods of treatment and prevention. Our current research is focusing on
the following four areas:

(1) Mechanisms of intracellular transport in neurons.

(2) Mental illnesses based on the disruption of intracellular transport machinery.

(8) Neuronal abnormalities caused by immunological abnormalities.

(4) Analysis of mouse model of mental illnesses.

VAT LERER (Bf: F)

Systems Physiology (KUNIMATSU Jun)

jkunimatsu@md.tsukuba.ac.jp
ttps://www.md.tsukuba.ac.jp/basic-med/sys-physiol/

FhieBEMY) B RFFRLAN L EEHICRLLET D, EMEZ
NCAEDETEYICTBTHIENTEET. ZOKDR. EED
RCEMDES LICBICTBDORREIEIC OV TIE. £EBSDIC
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TLAELTHERL., B - MERER CEIGATE DEED B DR 1)
REERAY 5 ECEENTML TUVET, REFEIC. OFR
DRAKEICSADHE. OHIUOER LS HEEE. OFE
IR DR IC DN TR 21T > CLWVETD.

MEHEE LT THREZAV /L bEYIL (XHITIL) O
g, YILORBOEEE I UL NLORGE TR LY. iR REIRICTEDR
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We flexibly adjust our behavior to adapt to the dynamically changing environment in

a complex manner. The neuronal mechanisms underlying these adaptive behaviors,
acquired through evolution, remain unclear. Our laboratory aims to understand the
neural mechanisms of these adaptive behaviors at the system level from sensory input
to behavioral execution and contribute to the medical field by elucidating pathological
conditions such as psychiatric and neurological diseases in which adaptive behaviors
are impaired. Therefore, we examine human and monkey behaviors by using cognitive
tasks and analyzing neuronal activity during the task at the millisecond time resolution in
monkey. Currently, our focus is on the following themes: (1) The effects of breathing on
cognitive functions. (2) Neural circuits underlying social behavior. (3) Neural mechanisms
of voluntary breathing.

BEFHEZ (K =7)

Lahoratory of Gene Regulation (HISATAKE Koji)
kojihisa@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/basic-med/biochem/gene/

HMERIIN—TE MBEORE - MEDXDZXLEREFEROD
BROSEONICT . BERFPI AN T VEBEICET 54
REqT>. IPSHIRRFER RIS ERZFML T BERFIC
KBUOXT VEMPBEOFEHEE. £ D FEVER K
ORI ZNFEIC TR T 5. R, SREMMERCREIHRRD
CICERRGBERFHPHENICHEERT 237/ FN—4—. &
ANEHRFHICEREDH T IEVIXRT(IVRBETOJ S
LOREHEBEEROSNIC L. EFRISHICHABRRMEER &L
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Our group studies transcription factors and chromatin structure to understand cellular
differentiation and the roles of gene expression in this process. Utilizing the iPS cell
induction and adipocyte differentiation systems, we analyze regulatory mechanisms of
transcription factors and chromatin structure through biochemical, molecular biological
and cell biological methods. We particularly focus on epigenetic mechanisms of coactiva-
tors and histone modifying enzymes that interact functionally with the transcription factors
that are pivotal for maintaining pluripotency of iPS cells as well as inducing differentiation
of adipocytes. These studies will provide an invaluable intellectual background necessary
for medical application of these cells.



MEY FUIREME (HIR 183%)
Vascular Matrix Biology (YANAGISAWA Hiromi)

hkyanagisawa@tara.tsukuba.ac.jp
http://saggymouse.tara.tsukuba.ac.jp

ERRK IR CMINRRE OREERICK O TEENE Y. A
EBOMAETIE ¥ MU ISP R LT, MRENREZE
BT EHART (MRSt~ b A EREME. HHEIcHR E)
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J NIV RET T A2 ORFHFPIEEROHMRORE. Mizst
RECOWEEEREMEL TOET. XBIEPERKL EDRER
EREDLHDEBMEOT O TVET . SRIE. MOBEP/RM
BEOREICEDDMASN Y ) I ADRREEBITR D TNERLL
ERVET,

Cells constantly receive cues from the extracellular environment. Our lab investigates how
the components of extracellular environment, such as extracellular matrix (ECM), glycoca-
lyx or mechanical force affect cellular behavior and functions. We focus on vascular cells
and adult tissue stem cells and study the impact of loss of interactions between these
cells and microenvironment on homeostasis, aging and disease development. We also
develop disease mouse models such as aortic aneurysms and chronic kidney disease
and try to establish a basis for novel therapeutic strategies. Our new projects include
identification of ECM involved in brain architecture and the patterning of brain vessels.

HHiSfREREIEZ (Kit BE)

Cellular and Physiological Biology (OHBAYASHI Norihiko)
nohbayashi@md.tsukuba.ac.jp

https://?l

acultyopinions.com/prime/thefaculty/member/499999771097543679

HREAICRBICTFE L CLVBHMRANRE (FILHRT) & £h
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Individual intracellular organelles exist by no means independent and frequently exchange
information through the transport of membrane-wrapped vesicles, which is called the
membrane trafficking system. Since humans develop various diseases when the mem-
brane trafficking system is impaired, its molecular mechanism elucidation is an essential
research issue in biology and medical sciences. Our laboratory focuses on proteins

such as Rab and Arf small GTPases responsible for the membrane traffic control and is
working to elucidate their functions, primarily focusing on the melanosome transport in
mammalian melanocytes.

DFREENZ (I HSA)

Molecular and Developmental Biology (KOBAYASHI Makoto)
makobayash@md.tsukuba.ac.j
https://www.md.tsukuba.ac.jp})MDBiology/mdbiol.index.html

REIEECEREBZH - T - BRICRIOERZBHEL. ETIILE
MET ST v 1RO, SESEREMRROBEHRKL T
WEY., EICROMARBICERZLTTCVET 1) BRBEDIC
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E MEBRPRIEABOIEFILBET N ORE. TT. ELREDOH
RT =N ZOFDPSBRLTCVELEZTET., TREBRFEE.
BERF/YITIN/ )y IA VRIGOERE MR, KA EER
FREOREN. EONIE. TEFER. (X—I2TEMARET. L
ThEET ST« v AR FREZICEDVTEESNET.

We utilize molecular genetics with zebrafish to explore fundamental mechanisms in
developmental and cellular biology. Our current research focuses on the following areas:
1) Anti-aging effects of dietary phytochemicals, 2) Novel mechanisms underlying stress
responses, 3) Epigenetic regulation of animal development, regeneration, and memory
formation, and 4) Development of non-mammalian models for studying human diseases.
The specific topic for the master's research will be decided in consultation with the
student, considering their interests and preferences. Key experimental approaches
include the generation and maintenance of gene knockout/knockin zebrafish, phenotypic
and gene expression analyses, drug treatments, behavioral analysis, and imaging
techniques—all based on zebrafish molecular genetics.
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MEY MU IREYMZE (K §2—)
Vascular Matrix Biology (KIMURA Kenichi)

kkimura@tara.tsu kuba.ac.jE
https://www.saggymousehkytsukuba.com/

fhz61E. EREsERES JODBERNRBIEOERRICE T EEXR
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Our group investigate tissue stem cells and vascular endothelial cells to elucidate their
properties and microenvironment in vivo. We develop several mouse models to study
how the cells are involved in homeostasis and disease development. We focus on the
following 3 themes; 1) elucidation of molecular mechanisms underlying aortic dissection,
2) elucidation of a role of vascular endothelial cells in vascular pathology, and 3) elucida-
tion of the bone marrow microenvironment based on CD73 expression. We would like to
understand cellular dynamics in vivo and establish the basis for therapeutic strategies for
the treatment of cardiovascular and bone diseases.

REEELFE (B3 Ev)
Developmental genetics (NIWA Ryusuke)

ryusuke-niwa.fw@u.tsukuba.ac.jp
https://sites.google.com/site/niwashimadalab/

EdtRiE. BEOZEICK LT, BEOREE—EICRDEREME (K
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Living organisms have two mechanisms: homeostasis, which maintains a constant &
organismal state, and transistasis, which changes the state of the organism in response
to environmental changes. Recent studies suggest that the various organs of the body
communicate complex information via neuronal ane endocrine systems to control
homeostasis and transistasis. The network, so-called “interorgan communication” is also
closely associated with the development of disease. Our group is working on the fruit

fly Drosophila melanogaster and its parasitoid wasp as the main model organisms to
elucidate molecular, cellular, and systemic mechansms of interorgan communication.

REREHEZ (5 1F)
Immunology (SHIBUYA Kazuko)
kazukos@md.tsukuba.ac.jp
http://immuno-tsukuba.com/index.html
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The immune system is crucial to human survival. In the absence of a working immune
system, even minor infections can take hold and prove fatal. We are under constant
threat of infectious diseases that are hard to cure. The immune system is also involved

in the pathogenesis of autoimmune diseases, allergy, cancer, and transplantation. It is
therefore important to understand and regulate the immune system.

In our laboratory, we identified for the first time over the world several novel immune
receptors, which are involved in the development of allergy, cancer, infectious diseases or
autoimmune diseases. Our goal is to develop therapies targeting novel molecules that we
identified for these intractable diseases.



MEMZE (Fl —18)

Microbiology (MORIKAWA Kazuya)
morikawa.kazuya.ga@u.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/basic-med/infectionbiology/microbiology/
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We aim to clarify the bacterial survival strategies in the context of the establishment of
infectious diseases or symbiotic status. For example, we have found a group of genes
named “esp (expression in minor subpopulation)” that are expressed in a minor subpopu-
lation. We clarified some are responsible for horizontal gene transfer and acquisition of
antiboitics resistance genes. However, the function of many esp genes remains unknown.
By clarifying these functions, we hope to understand unknown bacterial properties based
on population heterogeneity. In addition, we are trying to elucidate role of dynmics of
nucleoids and cell membranes, and are also working on the search for anti-virulence
drugs.

RNA Modification and Repair
(HO Kiong)

kiongho@md.tsukuba.ac.j
httpﬁ

www.md.tsukuba.ac. Jp/ba5|c med/kiongho/Ho_Lab/Welcome.html

A primary research interest is to understand the gene expression

in protozoan parasites that responsible for major public health
concerns, such as Malaria and sleeping sickness disease, with a
goal in identifying parasite-specific processes that can be exploited
as targets for novel therapeutic interventions. Analysis of MBRNA
cap formation in these parasite suggest that capping enzyme is an
attractive target for anit-protozoan drug development because the
mechanism of cap formation is completely different between the
parasite and the human host. Second research area aim to under-
stand how damages in the RNAs are recognized and repaired in the
cells. One of the few facts that have been established is that RNA
ligase - an enzyme that joins the two ends of RNA together - is a key component of this
repair process. Understanding of the function and mechanism behind cellular responses
to RNA damage may also provide useful therapeutic targets, as breakage in the RNA
accumulate in cancer cells and during stress condition.

7/ LENF (g ER)
Genome Biology (MURATANI Masafumi)
muratani@md.tsukuba.ac.jp
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We develop genomics technologies for limited sample analysis, and apply these methods
for broad range of collaborative projects including mouse and human experiments in
International Space Station, genome-epigenome analysis of biobanking clinical samples,
and automation of laboratory processes by Labdroid “Maholo”. We also manage genom-
ics analysis platform with Tsukuba i-Laboratory, which mainly provides RNAseq, ChlPseq
Exome and gene panel analysis for internal and external users. Students are encouraged
to participate in these projects based on their research interests to develop experience
and network in research community. Through these activities, we train highly skilled
creative scientists who can contribute to science and society.

BFIAIWAZE (IO F5L)

Molecular Virology (KAWAGUCHI Atsushi)
ats-kawaguchi@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/basic-med/infectionbiology/virology/
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Emerging infectious diseases are caused by pathogens that circulate in wild and
domestic animals, becoming newly infectious and problematic to humans due to
adaptive mutations or changes in environmental and societal conditions. Our research
aims to elucidate the molecular mechanisms of virus-host interactions that determine
the pathogenicity and species specificity of emerging infectious diseases, including avian
influenza virus and SARS-CoV-2. We are also focusing on the molecular mechanisms of
innate immune responses to elucidate the viral pathogenicity by developing the animal
models with genetically modified mice.

BITES (0 Bx7F)
Medical Genetics (NOGUCHI Emiko)

enoguchi@md.tsukuba.ac.jp
http://tsukuba-medicalgenetics.org
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Our research focus is the identification of novel genomic mutations associated with
asthma/atopic dermatitis/allergic rhinitis/food allergy and to find novel disease pathway
for the development of the allergic diseases by genome-wide association study, likage
and candidate gene analysis, and expression profiling using both human and animal
tissues. We also work on the identification of mutations for rare Mendelian diseases by
using next generation sequencers. The goal of our laboratory is to promote personalized
medicine based on the individual genomic information.

NAFALVTART 1O (B &)
Research group: Bioinformatics (0ZAKI Haruka)
haruka.ozaki@md.tsukuba.ac.jp
https://sites.google.com/view/ozakilab-jp
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Our lab has started in 2018. Bigdata and informatics have become very important in the
biomedical field. We work on the development of bioinformatic methods for understand-
ing and interpreting diverse massive biological data: (1) Development of methods for
interpreting and predicting the function of genome sequences, (2) Development of meth-
ods for analyzing single-cell and spatial omics, (3) Automation of life science research, (4)
Medical data analyses. In addition, we apply bioinformatics, programming, informatics,
statistics, and applied mathematics to biological and disease research. We welcome
students from diverse backgrounds who have the ambition to integrate biomedical and
information sciences.
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Regenerative Medicine and Stem Cell Biology (OHNEDA Osamu)
oohneda@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/stemcell/
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Our research group is focusing on developing useful therapy for cancers and intractable
diseases using human stem cells. We isolate human stem cells and study their functional
mechanisms in vitro and by using animal models of human diseases and gene knockout
or knockdown mice. Especially we are studying the following 4 themes: 1) to analyze
the differentiation mechanism of human embryonic stem cells, 2) to isolate and study
functional human tissue stem cells, 3) to isolate and characterize primary cancer cells

to develop useful stem cell therapy, and 4) to study how hypoxic stress affects stem cell
proliferation and differentiation.

RRIFHRESZE (KE R7T)
Integrated Study on Health Information (OHNIWA Ryosuke)
ohniwa@md.tsukuba.ac.j

https://www.md.tsukuba.ac.jp/basic-med/integrated-study/top_page_en.html
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We address interdisciplinary challenges between medical-life sciences, and other
academic fields, particularly issues that cannot be resolved through approaches from
existing disciplines. We strive to tackle these challenges without being confined to
specific fields, employing comprehensive perspectives and methodologies to attempt to
provide solutions and value. While we welcome research themes proposed by students,
we are particularly interested in recruiting students who are enthusiastic about the fol-
lowing areas: 1) Research that unravels the knowledge creation activities in the medical-
life science research community, 2) Research on the social acceptance of medical-life
science research activities and science and technology, 3) Practical research on science
communication in medical-life science, and 4) Philosophical, ideological, and historical
research on the methodologies of medical-life science research.
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Legal Medicine (TAKAHASHI Yoichiro)

Ktakahashi@md.tsukuba.ac.jp
ttps://www.md.tsukuba.ac.jp/community-med/legal-medicine/
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Our research aims to contribute to the criminal investigation and public health by advanc-
ing forensic practice including forensic autopsies. To this end, we develop innovative
technologies or tools in conjunction with the latest molecular biological knowledge. In
particular, our research focuses on (1) the introduction of genetic and epigenetic analysis
into forensic practice and (2) the development of postmortem diagnostic methods

based on molecular biological techniques. We also continue our researches on (3) the
invention of detection devices for various toxicants and (4) the medical jurisprudence and
the history of forensic medicine. While contributing to society by improving the forensic
practice, we also strive to contribute to the development of medical science, using
forensic medicine as a source of information.
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Stem Cell Biology and Biotechnology (NISHIMURA Ken)

ken-nishimura@md.tsukuba.ac.j
http://www.md.tsukuba.ac.jp/basic-med/%iochem/gene/nishimura_top.html
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For medical application of induced pluripotent stem cell (iPSC), we must clarify detail
mechanisms of the cell reprogramming and improve the safety of the tissues differenti-
ated from iPSCs. We have developed an efficient iPSC generation system applying our
original gene transfer system (SeVdp vector). Using this system, we analyze the molecu-
lar mechanism of iPSC generation focusing on the function of transcription factors to
establish an efficient method of the production of well-reprogrammed iPSCs. We also try
to apply these vectors to obtain safe differentiated tissue cells efficiently. These studies
will not only contribute the progress of medical application of iPSCs but also provide
mechanistic insights into cell differentiation and gene regulation.
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Biomedical Engineering (MIYOSHI Hirotoshi)

rhmiyoshi@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/bm-engng/
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Hot and advanced trials on "tissue engineering" or "regenerative medicine" are currently
reported everyday. To realize the "tissue-engineered devices" practically, establishment of
effective high-density culture techniques is essential, because even a some dozen grams
of tissue sample used in such devices requires a huge culture surface of one sq-meter.
We have developed a novel 3D cell culture method using porous scaffold, which achieved
the world's highest hepatocyte culture density. This technique is now applied to the stem
cell cultures for the development of an artificial liver support and an ex vivo expansion
system for hematopoietic cells, to realize clinically applicable bioartificial organs.
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Molecular and Genetic Epidemiology (KAWASAKI Aya)

a-kawasaki@md.tsukuba.ac.jp
https://www.md.tsukuba.ac.jp/community-med/publicmd/GE/
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Our laboratory is interested in the search of human genome variations associated with
susceptibility to systemic autoimmune diseases, or with their major complications such
as interstitial lung disease. Major target diseases are systemic lupus erythematosus (SLE)
and antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis. Identification of
disease-associated genomic variants will provide us with the clues to the pathogenesis of
systemic autoimmune diseases, as well as with valuable information for the discovery of
molecular targets for drugs and biomarkers. We are also focusing on the analysis of the
genomic "dark" regions including HLA and NK receptor family genes to clarify their roles
in diseases.
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Stem Cell Therapy (MIZUTANI Eiji)
emizutani@md.tsukuba.ac.jp
https://www.md.tsukuba.ac.jp/basic-med/sct/index.html
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We aim to develop technologies for medical applications and constructing a foundation
for stem cell therapy systems, such as organ regeneration, by understanding and utilizing
biological phenomena from the germ cell to the individual development in the fields of
molecular biology, embryology, and developmental engineering through the following
researches: (1) Development of technologies for organ generation from pluripotent stem
cells, (2) Generation and analysis of mouse models of human diseases using chromosome
engineering, (3) Elucidation of mechanisms of mammalian embryonic development, and
(4) Development of novel technologies for developmental engineering. In addition, we will
conduct joint research with domestic and international companies and universities with
the aim of implementing the results of co-creative research and development in society.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Lazarus/Oishi Laboratory (OISHI Yo)
oishi.yo.fu@u.tsukuba.ac.jp
https://iiis—Iazarus—oishi—Iai).org/
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Our group aims to understand the mechanisms of sleep-wake control at the neural circuit
level. In particular, we study the mechanism of short-sleep production using recently
discovered mice with extremely low sleep amount (short-sleeper mice) and recent
techniques such as chemogenetics using viral vectors. On the other hand, we aim to
understand the role of sleep and wakefulness by clarifying the effects of short-sleep on
brain and biological functions. In another study, we investigate the neural mechanisms
that produce sleepiness, focusing on the fact that sleepiness is a side effect of antiallergic
drugs. We welcome students who are interested in our research.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)

T Sakurai/Hirano Laboratory (HIRANO Arisa)
hirano.arisa.gt@u.tsukuba.ac.jp
https://wpi-iiis.tsukuba.ac.jp/japanese/research/member/detail /FE- 532/
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In almost organisms living on the earth, many biological processes exhibit the circadian
rhythms with a period of ~24 hours. Well-coordinated rhythms by internal time-keeping
system, circadian clock, is essential for physical and mental health. To understand the neural
network controlling the circadian physiological rhythms, we utilize gene-modified animals,
opto/chemo-genetics technics and in vivo recording/imaging technigs. In addition to the
output pathway from the clock, we are also interested in oscillatory mechanism of the clock
within the SCN clock neurons (intracellular oscillator) and mechanism of entrainment of the
clock to environmental cycle such as light-dark cycle (input pathway), which are considered
as three main factors of the circadian clock. Our goal is to understanding of the whole
picture of the circadian clock system.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Lazarus/Oishi Laboratory (Michael Lazarus)
lazarus.michael.ka@u.tsukuba.ac.jp
https://iiis-lazarus-oishi-lab.org/
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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 in-vivo
imaging (e.g. fiber photometry). We also employ single-cell or spatial gene expression
profiling to understand how the sleep/immune system crosstalk is regulated at cellular
and molecular levels. We made key contributions to our understanding of sleep/wake
behaviors, for example, why coffee wakes us up, why we fall asleep when bored, or how
REM sleep loss increases the desire for junk food.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)

Yanagisawa/Funato Laboratory (YANAGISAWA Masashi)

Kana isawa.masa.fu@u.tsukuba.ac.jp
ttp://wpi-iiis.tsukuba.ac.jp/japanese/
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We spend nearly one-third of our lives asleep. The mechanism and function of sleep, how-
ever, remains unclear. Many factors such as mental illnesses, food, drugs, and emotions,
can affect sleep/wake regulation. Disorder of sleep is not only by itself a major problem

in modern society, but also an established risk factor for metabolic syndrome and other
lifestyle diseases.

We discovered the neuropeptide “orexin” that regulates sleep. Over 10 years of orexin
research have convinced us that we have to take boldly new approaches to gain funda-
mental insights on the mechanism of sleep/wake regulation. Our approaches include real-
time visualization and manipulation of the activity of multiple neurons within the sleep/wake
regulatory circuits in freely behaving mice. We also carry out a large-scale forward genetic
screen in mice, looking for new genes directly responsible for sleep/wake regulation.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Shi Laboratory (Shoi Shi)

shi.shoi.gf@u.tsukuba.ac.jp
https://evoevokulala.jp/free/en
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Sleep is a physiological phenomenon that is widely conserved in organisms. To understand
the mechanisms and functions of this genetically conserved phenomenon and to question its
evolutionary significance, it is essential to make comparisons among species. In particular,
from the perspective of the evolution of organisms, it is undeniable that the neural structures of
a species are constrained by its unique properties. In other words, by quantitatively comparing
multiple species, it is possible to broadly distinguish between species-specific properties and
properties common to all organisms, and to extract the smallest structural and functional unit
of commonality among organisms. Our laboratory aims to extract the molecular and neurosci-
entific minimum units common to sleep-wake cycles by using mice, ants, and other species
with in collaboration with other non-model animal researchers.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Kutsumura/Saito Laboratory (KUTSUMURA Noriki)
kutsumura.noriki.gn@u.tsukuba.ac.jp
http://nagase.wpi-iiis.tsukuba.ac.jp
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Our research topics include design and synthesis of bioactive mol-
ecules acting on protein pohphatases involved in sleep/wake, synthe-
sis of biologically active nitrogen-containing heterocyclic compounds,
and research on chemoselective reactions useful for drug discovery.
If you are interested in conducting drug discovery research based on
synthetic organic chemistry, please come visit our laboratory.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Honjoh Laboratory (HONJOH Sakiko)
honjoh.sakiko.gf@u.tsukuba.ac.jp
http://www.u.tsukuba.ac.jp/~honjoh.sakiko.gf/index.html
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We repeat the wake-sleep cycle daily. During wake, we recognize the external environe-
ment, keep integrating internal thoughts, memories, and external sensory inputs, then act
based on our updated minds. However, during deep sleep, we become unconsciouss
and do not recornize 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 aime to elucidate 1) the function of sleep 2)
the mechanism underlying at molecular and cellular levels. To realize dynamics of neural
activity during the wake-sleep cycle, we employ in vivo electrophysiology, opto/chemoge-
netics, and gene expression analyses.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Sakaguchi Laboratory (SAKAGUCHI Masanori)
sakaguchi.masa.fp@u.tsukuba.ac.jp
https://sakaguchi-lab.org/
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Do you know how fear memories become consolidated during sleep? We believe that
newly generated cells in the brain, called adult-born neurons, hold the key to this process.
Specifically, we are analyzing brain activity during REM sleep to explore the mechanisms
of fear memory formation (Kumar et al., Neuron, 2020). Furthermore, we discovered
through animal experiments that presenting specific sounds during sleep can suppress
fear responses. Building on these findings, we are conducting clinical research aiming for
new treatments for PTSD. By combining Al with state-of-the-art imaging technologies, we
are unraveling memory processing in the brain at the cellular level, continually challenging
the mysteries of memory and sleep.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Kutsumura/Saito Laboratory (SAITOH Tsuyoshi)
saito.tsuyoshi.gf@u.tsukuba.ac.jp
https://wpi-iiis.tsukuba.ac.jp/japanese/research/member/detail/tsuyoshisaitoh/
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We are at the forefront of pioneering drug research targeting diseases related to sleep-
wake cycles, pain, and emotions. G protein-coupled receptors (GPCRs) are pivotal in
pharmaceutical development, with approximately 30% of marketed drugs targeting them.
Our focus lies in targeting the orexin receptors and opioid receptors driving the develop-
ment of treatments for narcolepsy and pain syndromes. By deciphering the mechanisms
behind the adverse side effects presented by existing drugs, we are also ambitiously
striving to create medications devoid of harmful side effects. Our drug discovery process
integrates computer-assisted drug design, organic synthesis, pharmacological evalua-
tion in cells and animals, and mechanism elucidation. We warmly welcome students from
diverse backgrounds, including chemistry, biology, and informatics, to join our mission.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)

Honjoh Laboratory (TODA Hirofumi)

toda.hirofumi.gu@u.tsukuba.ac.jp
https://wpi-iiis.tsukuba.ac.jp/japanese/research/member/detail/hirofumitoda/
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All animals do sleep. This is true for insects. Ever since sleep-like behavior was discov-
ered in Drosophila melanogaster around 20 years ago, a battery of new genes important
for sleep regulations have been identified by non-biased behavioral screen using Dro-
sophila, which has full range of genetic tools. Our group uses Drosophila melanogaster as
a valuable genetic model to study the molecular mechanisms of sleep via cross-disciplin-
ary approaches such as molecular genetics, biochemistry, cell biology, and neuroscience.
In particular, we are making efforts to explore the molecular mechanisms of sleep control,
focusing on the analysis of new sleep-inducing factors that we have recently discovered.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)

Greene/Vogt Laboratory (Kaspar Vogt)

vogt.kaspar.fu@u.tsukuba.ac.jp
https://wpi-iiis.tsukuba.ac.jp/japanese/research/member/detail/kaspervogt/
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Missing sleep for even a few hours is unpleasant and normal mental tasks, such as driv-
ing, 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). The activity
during the ON states resembles waking, but we are now finding important differences be-
tween wake activity and the activity patterns observed in sleep. We want to characterize
the activity of neurons and of neural networks during slow wave sleep to understand the
function of this specific activity pattern and its regulation.
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International Institute for Integrative Sleep Medicine (WPI-IIIS)
Abe Laboratory (Takashi Abe)
abe.takashi.gp@u.tsukuba.ac.jp
https://www.u.tsukuba.ac.jp/~abe.takashi.gp/
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Our laboratory aims to develop non-invasive and non-pharmacological methods for pro-
moting the functions of human sleep. We are investigating methods to effectively facilitate
specific processes of human sleep by non-invasive stimulations using such as auditory
stimulation, odor stimulation or vestibular stimulation. Then, we are also investigating the
effects of these stimulations on the human mind and behavior on the next day, which can
contribute to understanding and manipulating the roles of human sleep. Our laboratory
has also been developing in-home sleep monitoring devices. By combining such devices
with these non-invasive methods, our research will contribute to developing non-invasive
sleep interventions in an in-home setting to facilitate sleep function, which improves the
quality of life.
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Pulmonary Medicine (HIZAWA Nobuyuki)

nhizawa@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/clinical-med/pulmonology/
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The division of Puimonary Medicine provides comprehensive research to improve the un-
derstanding, diagnosis, and treatment of a wide range of respiratory diseases, including
chronic obstructive puimonary disease (COPD), bronchial asthma, respiratory infectious
disease, pulmonary fibrosis, and lung cancer. Our research focuses on tissue injury

and its remodeling mechanism on the cellular basis to elucidate the pathophysiological
processes of pulmonary diseases. This division will continue to conduct research projects
which investigate the expression of mediating factors and their intertwined regulatory
mechanism using genetic, molecular biological, and biochemical techniques. Further-
more, in the design and delivery of our graduate training programs, we aim to produce
worldwide academic leaders with outstanding careers in the field of pulmonary research.
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Neurology (SAIKI Shinji)
ssaiki@md.tsukuba.ac.jp
https://neurology.md.tsukuba.ac.jp/research/
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We have two main pillars of research: 1) the development of biomarkers related to the
diagnosis and treatment of neurodegenerative diseases, especially Parkinson's disease
and amyotrophic lateral sclerosis, which are considered to be the greatest risks associ-
ated with aging, and 2) drug discovery research focusing on autophagy. To advance the
first research pillar, we are working on the establishment of a biological-sample bank from
neurodegenerative diseases while also conducting studies aimed at clinical applications
based on comprehensive molecular analyses. Regarding the second pillar, we have
achieved results by validating data using cultured cells and clinical samples. Addition-
ally, we have started intervention-based clinical research targeting neuroimmunological
diseases and REM sleep behavior disorder, and we hope to set up research resources to
obtain degrees through clinical research in the next few years.

B SEREEEIPHRAEE (WPI-IS)
85 () A= (I8H BR)

International Institute for Integrative Sleep Medicine (WPI-IIIS)

K Sakurai Laboratory (SAKURAI Katsuyasu)
sakurai.katsuyasu.gm@u.tsukuba.ac.jpp
https://wpi-iiis.tsukuba.ac.jp/japanese/research/member/detail/katsuyasusakurai/
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Mutual neural communication between internal state and external world/stimuli
For survival, all organisms, including humans, adjust their internal state, such as physi-
ological and psychological, to adapt to the external world. The adaptation requires mutual
communication between the internal state and the outer world. In our laboratory, we will
understand how the internal state and external world information is processed, integrated
for executing appropriate action, such as behavior and emotion in the brain. Currently, we
are trying to understand the underlying neural mechanisms for taste or pain perception at
the multi-levels (Gene, Cell, Circuit, and Behavior).
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Gastroenterology (TSUCHIYA Kiichiro)

kii.gast@md.tsukuba.ac.jp
https://tsukuba-igaku-gastro.com/
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In the Department of Gastroenterology, we are investigating the pathogenesis of inflam-
matory bowel disease (IBD) and malignant tumors and developing novel therapeutic
agents. In IBD, we are analyzing the transformation mechanism of intestinal epithelial
stem cells in inflammatory environments and searching factors targeting for novel
therapeutic agents. For malignant tumors, we are analyzing the mechanism of malignant
transformation of IBD-associated colorectal cancer and pancreatic cancers to clarify the
relationship between intestinal metaplasia and malignant potential, and are searching for
novel targets for malignant tumor therapeutics. We are also conducting clinical research
on IBD and malignant tumors to elucidate the risk factors and background of patients of
resistance to treatment in order to develop medical treatment for intractable diseases.

RENEF (MR E)
Laboratory-Hematology (OBARA Naoshi)
n-obara@md.tsukuba.ac.j
http://www.ketsunai.com)O
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Bone marrow failure diseases are often intractable and rare, which has delayed the
elucidation of their pathogenesis. Since these diseases often occur in young people and
require long-term treatment, there is a need to elucidate their pathophysiology. We foucus
on bone marrow failure diseases, especially aplastic anemia and paroxysmal nocturnal
hematuria (PNH). The current main research themes are follows.

(1) Elucidation of expansion mechanism of clonal hematopoiesis in PNH

(2) Elucidation of regulatory mechanism of complement activation in PNH

(8) Mechanism of bone marrow failure

(4) Laboratory hematology for hematopoietic disorders
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Division of Advanced Hemato-Oncology (SAKATA-YANAGIMOTO Mamiko)
sakatama@md.tsukuba.ac.jp

http://www.ketsunai.com/student/
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We investigate mechanisms of blood cancers by integrating both “data science” and
“disease mouse models”. The data science aspect of our approach uses access to some
of the worlds most powerful Super Computing resources to analyze big data from clini-
cal samples, across both single-cell and genomic data sets. This is done via our direct
association with the clinical departments treating blood cancers. As biological events are
discovered from within the data science research targeting human cancers, we strive

to prove principles via disease mouse models. Through the continued and dedicated
progress verifying the molecular pathology, our ultimate aim is to return meaningful and
useable results from analysis in basic research, back to clinical practice and bedside
treatment: “Bench to Bedside”.
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Neurosurgery (ISHIKAWA Eiichi)

e-ishikawa@md.tsukuba.ac.jp
https://neurosurgery-tsukuba.com/
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Neurosurgery researchers cover a variety of fascinating research areas. We are mainly
studying issues in the following research areas: 1) research on various regenerative
medicine using nervous system cells derived from dental pulp stem cells and iPS cells;
2) research on immunotherapy, DDS, and photodynamic therapy related to brain tumors;
3) research on the robotic suit HAL; 4) research on intravascular EEG and epilepsy sur-
gery; Other clinical research related to stroke and neutron capture therapy for malignant
brain tumors. We also conduct research on brain imaging including functional MR imag-
ing.
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Psychiatry (ARAI Tetsuaki)
4632tetsu@md.tsukuba.ac.jp
http://www.tsukuba-psychiatry.com/
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The specialties of our group are: geriatric psychiatry including dementia and depression;
child and adolescent psychiatry such as pervasive development disorder and eating
disorders, disaster psychiatry, and mental health of perinatal psychiatric disorders and
the university students. As to research of dementia, we investigated the field suyvey of
presenile dementia, development of biomarkers to indentify early dementia using analy-
ses of the blood, olfaction, gait, voice, and clarifying of pathophysiology of behavioral
and biological symptoms of dementia using brain imaging and pahotlogical examina-
tion. Furhtermore, we have conducted a series of studies regarding child psychiatry in
cooperation with faculty of psychology and department of pediatrics. Finally we recently
started a large study for the promotion of mental health of the university students.
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Department of Rheumatology (MASTUMOTO Isao)
ismatsu@md.tsukuba.ac.jp
https://tsukuba-rheumatology.jp
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The diagnosis and treatment of autoimmune diseases are undergoing dramatic changes.
However, the fundamental etiology is still inadequate, and there is no radical treatment for
the pathology. In our laboratory, we are proceeding with research to review the immune
system itself by comprehensively verifying our own animal models and heterogenous hu-
man specimens with autoimmunity, and develop the new approach for controling disease
itself. We welcome researchers who have strong motivation to control and cure autoim-
mune diseases in the future.
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Pediatrics (TAKADA Hidetoshi)
TakadaH@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/clinical-med/pediatrics/
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Our research subjects include a variety of pediatric disorders such as cancer, hemato-
logic and immunological disorders, primary immunodeficiency, disorders of neonates and
low-birth weight infants, cardiac, gastrointestinal, neurological, and endocrine disorders.
The causes of many pediatric disorders contain genetic factors. One of our major fields
of study is the elucidation of the pathophysiology of pediatric diseases in terms of genetic
and molecular science. We are also focusing on gene therapy by using state-of-the-art
vectors. In addition, our study on regenerative medicine by using iPS cells has been play-
ing a significant role to clarify the pathophysiology of human genetic disorders. In the field
of infectious disorders, we are analyzing not only the nature of pathogens, but also the
involvement of host defense system.
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Disaster and Community Psychiatry (TACHIKAWA Hirokazu)

tachikawa@md.tsukuba.ac.jp
https://plaza.umin.ac.jp/~dp2012/index.html
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The Department of Disaster and Community Psychiatry conducts research and edu-
cational activities related to disaster psychiatry and community mental health. In usual,
we are involved in community psychiatry including emergency psychiatry and liaison
psychiatry in Ibaraki Prefecture, and when the disaster happens, we are involved in
disaster mental health services. We have conducted a wide variety of research including
suicide prevention, mental health of university students, elderly people, victims as well

as supporters in disaster, and Covid19. In our laboratory, not only faculty members and
graduate students, but also researchers from other departments and medical profession-
als come and go, and we are actively engaged in interdisciplinary research activities in a
variety of fields.
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Infectious Diseases (SUZUKI Hiromichi)
hsuzuki@md.tsukuba.ac.jp
https://id-tsukuba.com/
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(1) Epidemiological investigation of serious infectious diseases and
HIV infection.

(2) Molecular investigation of pathogenic and drug-resistant factors
of microorganisms.

(3) Evaluation of precautions against transmissible infections dis-
eases.

(4) Clinical studies among patients with infectious diseases
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General Thoracic Surgery (HIRAMATSU Yuji)

Kuji?»@md.tsukuba.ac.jp
ttp://tsukuba-heart.com/I
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In surgical reconstruction of hemodynamic function, our group has many active research
topics in improving safety, QOL and less invasiveness. Exploring a broad range of patients’
age and pathologies, we collaborate with many research facilities and industries aiming
development of novel technologies. Clinical research; Development of valve simulation
technology/ Exploration of valve-sparing right ventricular outflow reconstruction/ Elucida-
tion of hematological deterioration during cardiopulmonary bypass/ Study in rehabilitation
medicine in reduced venous return. Basic research; Regulation of gaseous microemboli in
cardiopulmonary bypass/ Study of ischemic myocardial remodeling using knockout mice/
Development of vitamin K-reduced functional food/ Regenerative medicine using stem
cells/ Development of novel microangiography system using synchrotron radiation/ Eluci-
dation of signal transduction in aneurysmal formation/ Production of 3D heart replicas.

HABRBAEIZ (B 182)
Urology (NISHIYAMA Hiroyuki)
nishiuro@md.tsukuba.ac.jp
http://tsukuba-urology.com
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In our urologic tumor research group, the early stages of carcinogenic process in geni-
tourinary cancer are analyzed. We use cultured cells, animal carcinogenic models, and
clinical specimen as a model for testicular tumors or urothelial carcinoma and perform
a functional analysis of redox signals and small G-protein. In addition, the recurrence of
urothelial cancer is still in the process of being elucidated using molecular techniques.
Based on the findings, we are now developing the novel immunotherapy with liposome
containing a cell membrane of the BCG bacteria or peptide therapies that target for cell
cycles. In the future, we will conduct the clinical trials.
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General Thoracic Surgery (SATO Yukio)

Ksato@md.tsu kuba.ac.jp
ttp://www.md.tsukuba.ac.jp/clinical-med/respiratory/index.html
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Lung cancer has become a major cause of death in most of countries. Surgical resec-
tion is the most effective for the treatment of lung cancer. Minimal invasive video assisted
thoracic surgery (VATS) lobectomy appears to be a safe and effective procedure for treat-
ment of lung cancer. We are making progress not only in reducing surgical stress but also
in improving the quality of surgery by developing original devises and techniques. We are
focusing also on the multimodal treatment of lung cancer, the prediction of lung function
after lung resection using 3DCT volumetry, mechanism of invasion of lung cancer, and the
mechanism of acute lung injury.
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Obstetrics and Gynecology (HAMADA Hiromi)
hhamada@md.tsukuba.ac.jp
https://tsukuba-obgyn.org/
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We are analyzing genetic aberrations and protein expression abnormalities of various
oncogenes and tumor suppressor genes, i.e. PTEN, PIK3CA, AKT, p53, and p27 etc.,

in gynecologic malignancies including endometrial cancer, ovarian cancer, and cervical
cancer. By comparing responses to treatment methods such as surgery, chemotherapy,
and radiotherapy, and to various chemotherapeutic agents, we are aiming at personal-
izing therapies based on abnormalities in individual cancers. Recently numerous kinds of
molecular therapeutics targeting the PISK/PTEN/AKT signaling pathway are being actively
developed. We are also conducting researches on responses of gynecologic cancers

to those molecular targeted agents according to genetic and protein abnormalities in
individual cancers.
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Otolaryngology & Head and Neck Surgery (TABUCHI Keiji)
ktabuchi@md.tsukuba.ac.j
http://www.md.tsukuba.ac.jp)ilinical—med/otorhinolaryngo|ogy/index.htm|

HERRBERIERELDIEEA EDERREREROBREHZDIHETH
%o BRABBREROHRT, FICHHETCRHBEOMREZEHRT—Y
ELTWa,
BEEEZZLTERICESEIERODDHITE5ND. FICKE
RERE LT, BOFER. BEEEYE. BRAEFPHY. Thold
—EPRBED. —EBHADIERZN L CREMCHERROEEZ
BT B. TORRE L TREIZDBREHRIE. REFHLARED
B SN TR,
REHBORROIH. BEOFEET VBN ZHRNT. BEES
REDA D ZXLDERRE S DISREREDREDHD hZ AL
—>aF I Y—FICRYBEA TS,

Otorhinolaryngology is a specialist for sensory organs. The main thesis in our depart-
ment is auditory organ. There are a lot of causes which damage the auditory organ, for
example, ischemia-reperfusion injury, ototoxic substances and acoustic overstimulation.
Those factors mainly injure the hair cells of Organ of Corti and the spiral ganglion cells,
and cause sensori-neural hearing loss. Most of the cases of sensori-neural hearing loss
are difficult to cure.

Translational research using various animal models is carrying forward to elucidate the
mechanisms and to develop the therapeutic strategy for sensori-neural hearing loss.



INEHHIE (B&X =D)
Pediatric Surgery (MASUMOTO Kouji)
kmasu@md.tsukuba.ac.jp
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Pediatric surgery is a subspecialty of surgery for children and newborn babies with congeni-
tal and/or acquired abnormalities. A pediatric surgeon’s responsibilities are to support a
child’s life by surgical intervention. In addition to general thoracic and abdominal procedure,
pediatric surgeons participate in laparoscopic surgery and liver transplantation. We also
address the treatment of solid malignant tumors.

In our institute, we do two main areas of research, which include regenerative medicine
related to lung development and oncology related to solid malignant tumor.

1. Regenerative medicine 1) Congenital Diaphragmatic Hernia To investigate the
progress of hypoplastic lungs, affected by umbilical stem cells / To investigate the regen-
eration of bioengineered diaphragms 2) Anorectal malformation To investigate the
regeneration of bioengineered anal muscle complex

2. Pediatric oncology To investigate gene aberrations related to calcinogenesis and to
track the progression of malignant solid tumors

ERAREERIZ (AR HEA)
Pharmaceutical Sciences (HOMMA Masato)

masatoh@md.tsukuba.ac.j
http://www.md.tsukuba.ac.jp/clinical-med/pharmsci/index.html

ERGOBEEEAZ B8 L - RMOERBRERRT | EWRE RGN
S EREEER S KOEES > /N0 OB TF LB =R e
FHLOEELR >N &N LI=EEEIER - BIER ORI EH
EOERE RV

WMRET—OEGEH : FO> > F S —FREEE (Z/8F 7. T
OF=7). MIAERE (JLAhHA=ZR. 7O/87x/>). hO>
RRIFVRARAEESE (TIL AOVKR/NT) BROREMDFIE (&
70U LR) OEDRERPBTCABEENTE=R >/ ERIDE
EORBBERFRRENT, HESEEHZEICKZEER DB

Major Scientific Interests

Pharmacokinetic analysis for evaluating drug disposition

Pharmacogenetic study for assessing drug metabolizing enzymes and transporters
Drug interaction via drug metabolizing enzymes and drug transporters
Pharmacokinetic evaluation of Kampo medicine (herbal remedy)

Projects for Regular Students in Master’s Programs

Pharmacokinetic analysis and therapeutic drug monitoring of anti-neoplastic
agents, anti-arrhythmic agents, thrombopoietin receptor agonist and immunosuppressive
agents

Pharmacogenetic analysis of immunosuppressive agent

Evaluation of adverse effect caused by Kampo-medicines containing licorice

IRFIZ (KEE 15ER)
Ophthalmology (OSHIKA Tetsuro)

oshika@eye.ac
http://www.tsukubadaiganka.com/
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Our group conducts researches to enhance the quality of vi-

sion (QOV) of patients, such as establishment and evaluation of
minimally invasive ocular surgery, development of new generation
of anterior segment optical coherent tomography (OCT) based on polarization analysis,
development and clinical application of artificial vitreous using newly formed hydrogel,
detailed evaluation of visual function after vitreo-retinal surgery, and studies on prevention
of myopia progression using pharmaceutical and optical methods.
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UNEVUF—Y3VESR (FIH RA)
Rehabilitation Medicine (HADA Yasushi)
y-hada@md.tsukuba.ac.jp
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Rehabilitation medicine is a medicine that targets disabilities, and its purpose is to rebuild

the lives of people with disabilities. Therefore, there are a wide range of research themes

related to rehabilitation medicine and medical care.

The current main research themes are

1. Clinical study of robot suit HAL

2. Development of new rehabilitation-related equipment and demonstration of its effects
(joint research with the University’s Division of Information Engineering and Cybernics
Research Center)

3. Study of spinal cord excitability using F waves (clinical neurophysiology)

4. Sports medicine for the disabled

igERNEE (A 5i%)
primary care and medical education (MAENO Tetsuhiro)

maenote@md.tsu kuba.ac.jE
https://research.pcmed-tsukuba.jp/
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1. Clinical research in primary care

2. Development of community-based medical system
3. Health promotion in the community

4. Clinical medical education

= - SFPEARESR (H.L 8iR6)

Emergency and Critical Care Medicine (INOUE Yoshiaki)

Kinoue@md.tsukuba.ac.jp
ttp://www.md.tsukuba.ac.jp/clinical-med/e-ccm/index.html
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We have basic thema as “Make science of ER, ICU, Disaster” and make basic to clinical
research for taking over to the next generation in the future. Especially, the mechanism to
collapse to multiple organ failure and scientifically evaluation the prognosis through critical
illness with model animals are on going research. We are also constructing the animal
models of common complications in the ICU ( Ex. ventilator associated pnemonia, delirium,
cognition disorder, severe circulation failure, DIC, AKD, ICUAW etc), and try to apply them
to clinical fields with the basic molecular medicine to clinical study as translational research.
Also, we reversely translate the idea from clinical fields to animal models, and translate the
knowledge to the real scene of the ER, ICU, and disaster. Additionally, triage at the ER,
business continuity planning under the big disaster, and multi-institutional prospective study
for organ failure are all ongoing research in our deaprtment.




AR—YEZ (T8 —18)
Sports Medicine (TAKEKOSHI Kazuhiro)
K-takemd@md.tsukuba.ac.jp
http://med.taiiku.tsukuba.ac.jp/
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High calorie intake because of Westernized food habits and chronic lack of exercise

have increased the number of obese subjects and the morbidity rate of obesity-related
diseases, such as metabolic syndrome, diabetes, hypertension, dyslipidemia in Japan.
Although it is established that exercise is very helpful to prevent the onset and progres-
sion of the obesity-related diseases, appropriate subscription for exercise is difficult. In
our research, we are planning several research projects to seek scientific evidence for
personalized treatment for exercise through using genetic information. We believe that we
can extend our new genetic approaches to develop new therapies for preventing obesity,
diabetes, and cardiovascular disease.

EFVIES (AEHE 1587)
Medical Physics (KUMADA Hiroaki)

kumada.hiroaki.ff@u.tsukuba.ac.jp
https://www.pmrc.tsukuba.ac.jp/research/
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Medical physics is the scholarship of application of cutting-edge physical engineering
technologies and methodologies to medical fields in particular radiotherapy to realize
appropriate and safe treatment. Our group considers how to apply the techniques and
methods whose fundamental principles have already been proposed and established to
actual treatment, and whether to implement them in equipment and software.

There are a proton therapy facility and a demonstration device for boron neutron capture
therapy (BNCT) in University of Tsukuba, and thus, we are able to also conduct various
research and developments relating to these advanced radiotherapies.

Research themes: Realization of high-precision radiation therapy, research on high-pre-
cision measurement and evaluation of various types of radiation, research and develop-
ment of high-accuracy dose evaluation technology that applies precision simulation
technology, etc.

BEHRESRF (B34 R=E)
Radiation Oncology (SAKURAI Hideyuki)
hsakurai@pmrc.tsukuba.ac.jp
http://www3.pmrc.tsukuba.ac.jp/
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The department of radiation oncology makes a comprehensive study of cancer. We study
a multidisciplinary approach of cancer patients to evaluate quality of life (QOL) and outcome
of patients, and to maximize the probability of cure. The department of radiation oncol-
ogy at the university of tsukuba has an exceptionally comprehensive radiation treatment
program. Special radiation technologies available include: eIntensity modulated radiation
therapy (IMRT) eHigh dose rate brachytherapy eProton therapy

So, we able to conduct advanced research. We also can do translational research with
radiation biology and medical physics.

Research Subject, 1. Evaluation of radiation sensitivity and radiosensitization for treat-
ment resistant tumors 2. Development of radiation treatment planning using diagnostic
imagings 3. Development of new cancer treatment using proton therapy

IEERIEHES (iR B)
Lipid Medicine (WATSUZAKA Takashi)

t-matsuz@md.tsu kuba.ac.Lp
http://matsuzakalab-tsukuba.org/
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As a major source of energy and as structural components of membranes, fatty acids

are essential for our life. Through the cloning and the functional analysis of a mammalian
fatty acid elongase Elovi6, we found the importance of the quality control of fatty acid (the
length and pattern of saturation/desaturation of fatty acid) in metabolic diseases such as
obesity, NAFLD and diabetes. Our group investigates the role of Elovi6 in lifestyle-related
diseases, cancers and brain functions, and analyzes those molecular mechanisms. As
well as unravelling the mysteries of the fatty acid diversity and biology, we are interested
in the development of new approaches and therapeutics to treat various diseases based
on the quality control of fatty acids.

AEZMEZ (2 5E)
Applied Medical Physics (ISOBE Tomonori)

tiso@md.tsukuba.ac.jE
https://ramsep.md.tsukuba.ac.jp/
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Our laboratory aims to develop cutting-edge medical technologies through the fusion of
medicine and physics. While research topics can be flexibly set according to students'
interests, we actively engage in the following areas: (1) Radiation therapy, (2) Medical
image analysis, (3) Applications of artificial intelligence, (4) Biometric measurement
technologies, (5) Advancement and optimization of radiation protection and safety
management. Through these efforts, we strive to enhance the accuracy of cancer
treatment and improve the precision and speed of medical diagnosis, ultimately
contributing to reducing the burden on patients and enhancing medical safety. Our
research spans from fundamental studies to clinical applications, and we collaborate
with leading research institutions and medical organizations worldwide to drive innovative
research. We welcome students and researchers who are passionate about both physics
and medicine.

MatRESHR - IVRZ (FRE (D)

Diagnostic Imaging and Interventional Radiology (NAKAJIMA Takahito)
nakajima@md.tsukuba.ac.jp

https://tsukuba-radiology.info/
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Our laboratory conducts a wide range of research in diagnostic imaging, from basic
research to clinical research. Clinical Research: 1) quantitative analysis of images using
radiomics and Artificial Intelligence, 2) basic and clinical fields of new IVR therapies,

3) teleradiology including a large-scale regional community. Basic research: photoimmuno-
therapy, molecular imaging, contrast agents
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Clinical and Translational Research Methodology (HASHIMOTO Koichi)
koichi.hashimoto@md.tsukuba.ac.jp
http://www.md.tsukuba.ac.jp/clinical-med/k.h-res/index.html
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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 technol-
ogy in clinical trials field, 2. Effective prevention treatments for lifestylerelated 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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