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Faculty of Medicine
Prof. Satoru Takahashi - Anatomy and Embryology
Prof. Seiya Mizuno - Laboratory Animal Science
Prof. Daisuke Matsubara - Diagnostic Pathology
Prof. Kenji Irie - Biochemistry, Molecular Cell Biology
Prof. Hiromi Yanagisawa - Vascular Matrix Biology
Prof. Makoto Kobayashi - Molecular and Developmental Biology
Prof. Kazuko Shibuya - Immunology
Prof. Kazuya Morikawa - Microbiology
Prof. Atsushi Kawaguchi - Molecular Virology
Prof. Kiong Ho - RNA Modification and Repair
Prof. Osamu Ohneda - Regenerative Medicine and Stem Cell Biology
Prof. Mamiko Sakata - Division of Advanced Hemato-Oncology

International Institute for integrative Sleep Medicine (WPI-IIIS)
Prof. Michael Lazarus
Prof. Kaspar Vogt

Prof. Katsuyasu Sakurai
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Anatomy and Embryology (TAKAHASHI Satoru)

satoruta@md.tsukuba.ac.jp
hitpHwww.md.tsukuba.ac.jp/basic-medfanatomy/embryology/index.htm|
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- 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 biclogical 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.
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Laboratory Animal Science (MIZUNO Seiya)
konezumi@md.tsukuba.ac.j
https://www.md.tsukuba.ac.jp/basic-med/lab-animal/
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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 technigues. (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 sparm and ococyte 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 preiimplantated embryos™ and
students who are interested in “supporting” life science and medical research
through the creation of genetically modified mice.
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Diagnostic Pathology (MATSUBARA Daisuke)

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

(3) Elucidation of molecular mechanisms of abnormal differentiation {dedifferentiation,
neurcendocring differentiation, EMT, gastrointestinal epithelial differentiation, etc.)
seen in lung cancer.

(4) Research on the mechanisms of drug sensitivity and resistance acguisition using
cancer cell lines.
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Biochemistry, Molecular Cell Biology (IRIE Keniji)

kirie@md.tsukuba.ac.jp
https://www.md.tsukuba.ac. jp/basic-med/molcel Ibiol/index. html
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Our laboratory uses a budding yeast, Saccharomyces cerevisiae, as a model organism,

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

tions of the following processes.

(1) Post-transcriptional regulation of gene expression by RNA-binding proteins.

(2) Molecular mechanism of mRMA localization and local translation regulating cell polar-
ity, asymmetric cell division, and cell-fats.

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

(4) Prospore membrane formation by vesicle docking.
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http://saggymouse.tara.tsukuba.ac.jp
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Cells constantly receive cues from the extracelular environment. Our lab investigates how
the components of extracellular environment, such as extracellular matrix (ECM), glycoca-
yx 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.
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We employ molecular genstics using zebralsh and/or African turguoise killilsh to study
the basic mechanisms underlying various aspects in developmental biology and cell
biclogy. Current main topics are: 1) development of hematopoietic cells and globin
switching, 2) anti-aging and distary antioxidants, 3) animal models for human diseases
and drug safety test, 4) Epigenetic regulation of learing and memory, and 4) Functions of
supersulfides in animal development. Master grade students will generate gene knock-
out and/or knock-in zebralsh lines and perform phenctypic-, gene expression-, chemical
biclogical- and/or imaginganalyses using them.
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Immunology (SHIBUYA Kazuko)
kazukos@md.tsukuba.ac.j

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 invelved 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.
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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 (exprassion 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 bactenial properties based
on population heterogeneity. In addition, we are frying to elucidate role of dynmics of
nuclecids and cell membranes, and are also working on the search for anti-virulence
drugs.
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Molecular Virology (KAWAGUCHI Atsushi)
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Aqguatic birds are the reservoir of influenza A viruses in nature and the source for transmis-
sion of influenza A viruses to other animal species. The avian influenza A viruses hardly
replicate in humans, suggesting that it requires an adaptation to human host factors for
overcoming the species barrier. However, the molecular mechanism how pandemic avian
influenza overcomes the species barrier is unknown. The aim of our study is to clarify the
molecular mechanism of species barrier and pathogenesis of influenza virus from point

of view of vinus replication and host immune respensas. We also try to develop anti-viral
compounds that can block the viral infection.

RNA Modification and Repair
(HO Kiong)

kiongho@md.tsukuba.ac.j

A primary research interest is to understand the gene expression

in protozoan parasites that responsible for major public heatth
concemns, 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 mRNA
cap formation in these parasite suggest that capping enzyme is an
attractive targst for anit-protozoan drug developrment 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 BMAs are recognized and repaired in the
cells. One of the few facts that have been established is that RMNA
ligase - an enzyme that joins the two ends of RMNA together - is a key component of this
repair process. Understanding of the function and mechanism behind cellular responses
to RMA damage may also provide useful therapeutic targets, as breakage in the RNA
accumulate in cancer cells and during stress condition.

P




BEREREYE (KIRA (8)
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 stemn 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 stemn cell
proliferation and differentiation.
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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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International Institute for Integrative Sleep Medicine (WPI-11IS)
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 neurobshavioral and electroencephalographic
outcomes in behaving animals by using innovative genetically or chemically engineered
systems (optogenetics, chemogenstics or optopharmacology) in conjunction with in-vivo
imaging (e.g. fiber photometry). We also employ single-cell or spatial gene expression
profiing 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-11IS)
Greene/Vogt Laboratory (Kaspar Vogt)
vogt.kaspar.fu@u.tsukuba.ac.

htq:is:f!wpi-iiis.tsukuba.ac.jp’japaneséﬁmseamﬁmaﬂ ber/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 desp, 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 cbserved 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-11IS)
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-
clogical 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 emation in the brain. Currently, we
are trying to understand the underlying neural mechanisms for taste or pain perception at
the multi-levels (Gens, Cell, Circuit, and Behawior).



