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DIRECTOR'S MESSAGE

TRANSFORMING
QUANTITATIVE EXPERIMENTATION
INTO BIOLOGICAL INSIGHT.

RAAZEELEDRIFEAZEFT (Institute For Quantitative Biosciences; IQB) &% 30 ££ 4
B lBICHOFHRREMERTRFADNSOBFRICK DHEEL F L. YIEEICLD. HEHD
EHBEETRTE S LS BERIARED I I, BEEYR. 7/ LEEFFEL.
BE. W, ¥ EFMERCEFHICRO AN, TEMCBEREEZREERLLHL
WERBZMEZRALE T,

Q1 HIBDEYMFETIRE N /LATAS T I MIE 2 T2 O0OKREIAREZEENDSTNEL
Too £ B—IC. ERBLVYTVR. NI BESTETILEYOT / LEERIINEST
BSMIAD. EMEBRTIRFIVECEHEREGHOLED L. BIIC. &7
JLLRILTE D, DNA. RNA. &, SSICENSDHEEFRZBINT 5700
WRAHARMDPEEINEZ LI, ThooEMIZBEERSOESZRIFTED, THkK
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ARABIGEANBCEGRROBAD A% 5 THAENAEF L B> TULSMRMARIZE, A
B, BV BRKRISEOAE THOMBEL B> TVWEY, £ T—2RHBHAREZE
MY 27oiCiF. ERT—2OBVERYE. EEMNTREAZCLRBESEFTHHN X
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SHIRAHIGE Katsuhiko, Director
Institute For Quantitative Biosciences; IQB
The University of Tokyo
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he main theme of my laboratory is to

study how chromosome, the

blueprint of life, is structured, how

information is input to and output
from chromosome, and how information on
chromosome is transmitted to next generation.
Therefore, we are conducting research utilizing
genomic, biochemical, and genetic technologies.
I graduated the College of Liberal Arts in the
University of Tokyo. I was a graduate of a
laboratory of molecular spectroscopy, which is
not related to living things, but I entered a
laboratory of genetics from graduate school, and
I have been studying eukaryotic DNA replica-
tion. It was the dawn of genome sequencing
project of model organisms when I was in
graduate school and I contributed to the
sequencing project of the budding yeast Saccha-
romyces cerevisiae (which is also called baker's
yeast or brewer's yeast), and I have been
involved in the research of genomic DNA
replication of the budding yeast. I learned the
importance of genomic analysis, the importance
of massive and parallel study at that time, and
this has become a basis of my research since
then.

I am enchanted by utilizing and developing
so-called genome wide technologies based on
DNA chips and next-generation sequencers,
which offer us comprehensive analysis technolo-
gies for understanding various aspects of
chromosome functions such as replication and
transcription at whole genome level.

Currently, my laboratory is focusing on research
of specific rare diseases in humans to elucidate
the mechanisms that regulate the transcription
and replication. In particular, I am pretty much
interested in protein complexes called cohesin
and condensin that control the local and global
structure of the genome and play their roles in
various chromosome functions. How do these
proteins act locally and define the overall
structure of the chromosome? How can muta-
tions in these proteins in human rare diseases
affect their activities? Transcription and
replication may seem like very basic field of life
science and everyone may feel like there are not
so much things remained to be studied, but there
are still many topics that are surprisingly
unclear. I am eager to solve the enigmas of
chromosome structure and function through
cutting-edge genome technologies.

ACHIEVEMENT

D PUBLICATION Deardorff MA, Bando M, Nakato R, Watrin E, Itoh T, Minamino M, Saitoh K, Komata M, Katou Y, Clark D, Cole KE, De
Baere E, Decroos C, Di Donato N, Ernst S, Francey LJ, Gyftodimou Y, Hirashima K, Hullings M, Ishikawa Y, Jaulin C, Kaur
M, Kiyono T, Lombardi PM, Magnaghi-Jaulin L, Mortier GR, Nozaki N, Petersen MB, Seimiya H, Siu VM, Suzuki Y,
Takagaki K, Wilde ]}, Willems PJ, Prigent C, Gillessen-Kaesbach G, Christianson DW, Kaiser FJ, Jackson LG, Hirota T,
Krantz ID, Shirahige K. HDAC8 mutations in Cornelia de Lange syndrome affect the cohesin acetylation cycle.
Nature. 2012 Sep 13;489(7415):313-7. DOI:10.1038/naturel 1316

D PUBLICATION  Izumi K, Nakato R, Zhang Z, Edmondson AC, Noon S, Dulik MC, Rajagopalan R, Venditti CP, Gripp K, Samanich ], Zackai
EH, Deardorff MA, Clark D, Allen JL, Dorsett D, Misulovin Z, Komata M, Sando M, Kaur M, Katou Y, Shirahige K¥, Krantz
ID*, (Shared Corresponding Authors)Germline gain-of-function mutations in AFF4 cause a developmental syndrome
functionally linking the super elongation complex and cohesin. Nat Genet. 2015 Apr;47(4):338-44. DOI:10.1038/ng.3229

D PUBLICATION Wendt KS, Yoshida K, Itoh T, Bando M, Koch B, Schirghuber E, Tsutsumi S, Nagae G, Ishihara K, Mishiro T, Yahata K,
Imamoto F, Aburatani H, Nakao M, Imamoto N, Maeshima K, Shirahige K*, Peters JM*.(Shared Corresponding Authors)
Cohesin mediates transcriptional insulation by CCCTC-binding factor. Nature. 2008 Feb 14;451(7180):796-801. DOI:

10.1038/nature06634
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A model of cohesin complex by netsuke.The two dragons represent proteins SMCI and 3, the carp represents protein STAG, and the waterfall (with the carp) represents RAD 21.
The interaction between RAD 21 and SMC3 is regulated by acetylation as shown by the lock. NIPBL, a mysterious protein whose function is largely unknown, exists in the inside of
the ring. Because of the ATPase activity of NIPBL, cohesin is known to function as a DNA motor,and DNA is incorporated into this ring. On the reverse side of the netsuke (the far
right figure), Raijin is depicted, and the drum possessed by Raijin represents chromosome leading to the front of netsuke (the far left figure).
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ur research is concentrated in the

following areas:

1. Tumor heterogeneity

Recent studies suggest that a
subpopulation within the tumor mass, called
cancer stem cells, has high tumorigenic
potential. Therefore, cancer stem cells could
be critical targets for cancer chemotherapy.
We are focusing our investigation on the
elucidation of the molecular mechanisms of
cancer stem cell self-renewal and differentia-
tion. We are also analyzing the interaction of
cancer stem cells with immune cells and
cancer-associated fibroblasts.

2. Analysis of long-lived mutant mice

Mice deficient for Mex-3B live longer than
wild-type mice. We are investigating the role
of Mex-3B in aging and senescence.

3. Autism and socio-emotional learning

The onset of autism is thought to be closely
tied to the dysfunction of the amygdala, but
the molecular mechanisms linking the
impaired function of this region to autistic
behavior are not well-understood. We are
exploring the functions of the autism-related
protein PX-RICS in emotional learning in the
amygdala.

ACHIEVEMENT

D PUBLICATION Nakamura T., Arima-Yoshida F., Sakaue F., Nasu-Nishimura Y., Takeda Y., Matsuura K., Akshoomoff N., Mattson S.N.,
Grossfeld P.D., Manabe T. Akiyama T. PX-RICS-deficient mice mimic autism spectrum disorder in Jacobsen syndrome
through impaired GABAA receptor trafficking. Nat Commun. 2016 Mar 16;7:10861. DOI: 10.1038/ncomms 1086

D PUBLICATION Taniue K., Kurimoto A, Sugimasa H., Nasu E., Takeda Y., Iwasaki K., Nagashima T., Okada-Hatakeyama M., Oyama M.,
Kozuka-Hata H., Hiyoshi M., Kitayama )., Negishi L., Kawasaki Y., Akiyama T. Long non-coding RNA UPAT promotes

colon tumorigenesis by inhibiting degradation of UHRFI. Proc Natl Acad Sci U S A. 2016 Feb 2; 113(5): 1273-1278. DOI:

10.1073/pnas.15009921 13

D PUBLICATION  Yamazumi Y., Sasaki O., Imamura M., Oda T., Ohno Y., Shiozaki-Sato Y., Nagai S., Suyama S., Kamoshida Y., Funato K.,
Yasui T., Kikutani H., Yamamoto K., Dohi M., Koyasu S., Akiyama T. The RNA-binding protein Mex-3B is required for
IL-33 induction in the development of allergic airway inflammation. Cell Rep. 2016 Aug 30;16(9):2456-71. DOI:

10.1016/j.celrep.2016.07.062
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nhancers are regulatory DNAs that

instruct spatiotemporal patterning

of gene expression in response to

developmental timing and environ-
mental signals. By integrating information
from sequence specific transcription factors
and co-activators, enhancers control when
and where genes should be transcribed to
establish localized patterns of gene expres-
sion during animal development. Recent
whole genome studies estimated that the
human genome contains approximately
400,000 enhancers, suggesting that a typical
human gene is regulated by ~20 enhancers
(ENCODE Consortium, Nature 2011). Muta-
tion in enhancers often causes dysregulation
in transcriptional program, which can
ultimately lead to human diseases such as
cancer. It has also been reported that diversi-
fication of enhancer function is a major
source of

phenotypic polymorphism in population.
While biological importance of transcriptional
control by enhancers is becoming increasingly
clear in recent years, very little is known
about the fundamental mechanism of
enhancer function.

Especially, the nature of enhancer-promoter
communication and its dynamics remain as
an outstanding mystery in the central dogma
since the first discover of prototypic SV40
enhancer more than 35 years ago (Banerji et
al., Cell 1981). Our lab uses quantitative live
imaging method to visualize dynamics of
enhancer-promoter communication and
resulting gene expression in developing
Drosophila embryos. By combining
cutting-edge new technologies such as
genome editing and optogenetics, we aim to
obtain comprehensive understanding of how
enhancers control transcriptional activities in
time and space during development.

ACHIEVEMENT

D PUBLICATION Lim B, Heist T, Levine M, Fukaya T. Visualization of Transvection in Living Drosophila Embryos. Mol Cell. 2018 Apr
19;70(2):287-296.e6. DOI:10.1016/j.molcel.2018.02.029

D PUBLICATION  Eritano AS, Bromley CL, Bolea Albero A, Schiitz L, Wen FL, Takeda M, Fukaya T, Sami MM, Shibata T, Lemke S, Wang
YC. Tissue-Scale Mechanical Coupling Reduces Morphogenetic Noise to Ensure Precision during Epithelial Folding. Dev
Cell. 2020 Apr 20;53(2):212-228.e12. DOI: 10.1016/j.devcel.2020.02.012

D PUBLICATION Yokoshi M, Segawa K, Fukaya T. Visualizing the Role of Boundary Elements in Enhancer-Promoter Communication. Mol
Cell. 2020 Apr 16;78(2):224-235.e5. DOI: 10.1016/j.molcel.2020.02.007
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(1) Expression of pair-rule genes eve (red) and ftz (green) in the early Drosophila embryo (2) Live imaging of transcription activities in living Drosophila embryos
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ur laboratory studies the circuitry

of decision making in the dorsal

cortices. Our aim is to understand

how the brain generates complex
behaviors by combining sensory inputs and
prior knowledge. We are particularly interest-
ed in how the neuronal processes of decision
making are functionally different from
machine learning algorithms. Although recent
artificial neural networks (or artificial intelli-
gence: Al) achieve magnificent performance in
visual processing, Shogi, Go, and StarCraft,
there are still some tasks which are easy to
solve for animals but difficult for AI. We use
mice as a model system and combine behav-
ioral tasks, calcium imaging, optogenetics,
electrophysiology, and computations to
address these questions.

My bachelor’s degree is in engineering,
especially in robotics, from the University of
Tokyo. At that time, before the era of deep
learning, I got interested in neuroscience to
understand how the brain accomplishes the
sophisticated sensory processes and action
selection. After I got a PhD in information
science and technology, I continued my career
in neuroscience with Dr. Kenji Doya at
Okinawa Institute of Science and Technology
(OIST) and learned interdisciplinary
approaches of computational theory and
experiment. At OIST, I investigated the neural
substrate of dynamic Bayesian inference in
the cerebral cortex. I then did my second
postdoc with Dr. Anthony Zador at Cold
Spring Harbor Laboratory (CSHL) and studied
the neural substrate of perceptual decision
making in the mouse auditory cortex.

ACHIEVEMENT

D PUBLICATION  Funamizu A, Kuhn B, Doya K. Neural substrate of dynamic Bayesian inference in the cerebral cortex. Nat Neurosci. 2016

Dec;19(12):1682-1689. DOI:10.1038/nn.4390

D PUBLICATION  Funamizu A, Ito M, Doya K, Kanzaki R, Takahashi H. Condition interference in rats performing a choice task with
switched variable- and fixed-reward conditions. Front Neurosci. 2015 Feb 13;9:27. DOI:10.3389/fnins.2015.00027

D PUBLICATION  Funamizu A, Ito M, Doya K, Kanzaki R, Takahashi H. Uncertainty in action-value estimation affects both action choice and
learning rate of the choice behaviors of rats. Eur | Neurosci. 2012 Apr;35(7):1180-9. DOI: 10.1111/j.1460-9568.2012.08025.x
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Our laboratory combines machine learning and animal experiments to understand the neural substrate of decision making.We succeeded to model mouse behavior with
reinforcement learning and Bayesian inference, and decode mouse position from population neuronal activity.WWe image calcium signals from dorsal cortical neurons and

manipulate them with optogenetics.
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he fate of a cell is determined by gene

expression. After the general

principals of the maintenance and

conversion of genetic information
such as the double helical structure of DNA
(Nature, 1953), the operon theory (J.Mol.Biol.,
1961) and the genetic code (Proc.Natl.Acad.S-
ci.U.S.A., 1961) were presented, the detailed
studies of individual research fields became the
mainstream of biology. Can we expect the
discovery of a new general principle on biologi-
cal phenomena?

Horikoshi was engaged in the study of eukaryotic
transcriptional regulation and accumulated
invaluable experiences in which he was one of
the leading figures in the relevant fields. Then,
his study focused on chromatin, which was one
of the uncharted research areas. Because a
nucleosome is the basic unit of eukaryotic
chromosome structure, histones must have
changed the frameworks of gene regulation.
Utilizing a TFIID domain, which was functionally
unknown and had histone fold structure,
Horikoshi obtained a number of novel factors
that would be a part of a new framework of gene
regulation and succeeded in identifying their
functions. Investigating those factors, he
proposed novel models as follows. “Negotiable
border model” shows how boundaries between
euchromatic and heterochromatic regions are
established (Nature Genet., 2002). “Yawara split
model” shows that a factor that we named as
CIA has a histone H3-H4 tetramer-disrupting
activity (Nature, 2007). “Hi-MOST model” shows

how transcription is activated through confor
mational change of nucleosome with histone
modification (Proc.Natl.Acad.Sci.U.S.A., 2010).

Horikoshi's next strategy was the functional
analyses by point mutagenesis of exposed and
buried amino acid residues in histones (Genes
Cells, 2007; 2009). These GLASP and GLAMP
analyses provided results that indicated that
modified residues on histone tails would not
affect cell proliferation. They were in conflict
with “Histone code hypothesis”. Horikoshi
proposed a novel “Modification web theory”
presenting that histone modification network
system has a robust structure against distur-
bance. “Signal router theory” was also proposed.
It suggests that unstructured regions of histone
tails receive, process and convey the informa-
tion, and contribute to the formation, growth and
evolution of “Modification web”. This uncovers
the possible physiological significance of
intrinsically disordered region (IDR) of proteins
(Genes Cells, 2009). About half part of the
structure of any eukaryotic protein consists of
IDR.

Horikoshi's recent studies gave answers to the
questions unsolved for five to ten decades, such
as “how the roles of a common subunit in one
multisubunit protein complex are distinguished
from its roles in other complexes”
(Proc.Natl.Acad.Sci.U.S.A., 2014) and “how the
mechanism of evolutionarily early transcription
systems billions of years ago is uncovered
without DNA of ancient organisms” (Sci.Rep.,

2016; Cell Rep., 2017).

ACHIEVEMENT

D PUBLICATION  Kimura A, Umehara T, Horikoshi M. Chromosomal gradient of histone acetylation established by Sas2p and Sir2p
functions as a shield against gene silencing. Nat Genet. 2002 Nov;32(3):370-7. DOI:10.1038/ng993

D PUBLICATION Natsume R, Eitoku M, Akai Y, Sano N, Horikoshi M, Senda T. Structure and function of the histone chaperone CIA/ASFI
complexed with histones H3 and H4. Nature. 2007 Mar 15;446(7133):338-41. DOI:10.1038/nature05613

D PUBLICATION  Akai Y, Adachi N, Hayashi Y, Eitoku M, Sano N, Natsume R, Kudo N, Tanokura M, Senda T, Horikoshi M. Structure of
the histone chaperone CIA/ASFI-double bromodomain complex linking histone modifications and site-specific histone
eviction. Proc Natl Acad Sci U S A. 2010 May 4;107(18):8153-8. DOI:10.1073/pnas.0912509107

Prooposed principles in eukaryotic gene regulation

Three steps Concepts Components
Position effect variegation (1930) Chromatin
Boundary element / insulator (1991) factor
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1. Functional roles of common
subunits of several multi-subunit
complexes - FALC strategy

Histone code hypothesis (2000)
Yawara split model (2007)
Modification web theory (2009)

Nucleosome Signal router theory (2009)
Hi-MOST model (2010)
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rganisms are using DNA as the

genetic material for ~3 billion

years. DNA is more useful for

replication and repair than RNA
due to the stable double stranded structure.
Genome stability is essential to maintain
cellular functions. In contrast, material DNA
is sensitive to DNA damage such as UV and
chemicals. Improper repair of DNA damage
leads to an accumulation of mutations.
Therefore, organisms have developed
effective systems to ensure repair of DNA
damage during the course of evolution. But
the genome maintenance systems are not
perfect that DNA damage and mutations
gradually accumulate in the cell to cause
cancer. To remove such risky cells, organisms
developed cellular senescence. Actually, by
senescence, the risk of cancer is dramatically
reduced in mammals.

The ribosomal RNA gene repeat (rDNA) is the
most abundant gene in cells. In budding yeast,
the rDNA is located on chromosome XII and
contains ~150 rDNA copies. Due to the
repetitive structure and heavy transcription,
deletional intra-repeat recombination occurs
to lose the copies. Then, the rDNA developed a
gene amplification system in which DNA
double strand break (DSB) and resulting
amplification recombination are intendedly
induced. Interestingly, the damage in the
rDNA affects cellular senescence and deter-
mines lifespan. We speculate that the rDNA
emits the aging signal to induce senescence.
We want to reveal the mechanisms. As the
output of the research, we can contribute to
develop a new type of medicine that reduces
the risk of cancer using senescence of abnor-
mal cells.

ACHIEVEMENT

D PUBLICATION lida T, Kobayashi T. RNA Polymerase | Activators Count and Adjust Ribosomal RNA Gene Copy Number. Mol Cell.
2019 Feb 21;73(4):645-654.e13. DOI:10.1016/j.molcel.2018.11.029

D PUBLICATION  Sasaki M, Kobayashi T. Ctf4 Prevents Genome Rearrangements by Suppressing DNA Double-Strand Break Formation and
Its End Resection at Arrested Replication Forks. Mol Cell. 2017 May 18;66(4):533-545.e5. DOI:10.1016/j.mol-

cel.2017.04.020

D PUBLICATION Horigome C, Unozawa E, Ooki T, Kobayashi T. Ribosomal RNA gene repeats associate with the nuclear pore complex
for maintenance after DNA damage. PLOS Genet. 2019 April 18;15(4):e1008103. DOI:10.137 l/journal.pgen.1008103
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Rejubination of cell :
the budding yeast
divides asymmetrically,
one ages (mother
cell, left) and another
(daughter cell, right)
rejuvinates. The similar
cell division is
abserved in stem and
germ line cells.
Green: rDNA, red:
nucleopore protein.
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arious tissues are formed even

though all cells of an organism

contain the same genomic DNA,

carrying the same genetic informa-
tion. The mechanism responsible for this
phenomenon is called epigenetics, allowing
for specific genes to be expressed in specific
tissues. Eukaryotic DNA is stored in the
nucleus and is interacting with an array of
proteins, forming a molecular complex called
chromatin, whose primary structural unit is
called nucleosome. In the last decade,
numerous studies have shown that chromatin
structure controls gene regulation, and that
its disruption leads to various diseases,
including lifestyle-related diseases, cancer,
and mental disorders. Our objective is to
elucidate the epigenetics mechanism by
analyzing the structure and function of the
chromatin.

Our laboratory has reported numerous
three-dimensional structures of chromatin
using X-ray crystallography and cryo-electron
microscopy analyses. We have determined the
structure of the CENP-A nucleosome found at
the centromere (Tachiwana et al., Nature 2011;
Arimura et al., Nat. Commun. 2019; Takizawa
et al., Structure 2020), the novel chromatin
unit named overlapping dinucleosome (Kato
et al., Science 2017), the basic unit of the
heterochromatin (Machida et al., Mol. Cell
2018), and nucleosomes during transcription
elongation in complexes with RNA
polymerase II (Kujirai et al., Science 2018;
Ehara et al., Science 2019). By solving diverse
chromatin structures and identifying novel
chromatin units, we are aiming to shed light
on the mechanism by which the chromatin
regulates the function of the genome.

ACHIEVEMENT

D PUBLICATION  Kujirai T, Ehara H, Fujino Y, Shirouzu M, Sekine Sl, Kurumizaka H. Structural basis of the nucleosome transition during
RNA polymerase Il passage. Science. 2018 Nov 2;362(6414):595-598. DOI:10.1 126/science.aau9904

D PUBLICATION  Ehara H, Kujirai T, Fujino Y, Shirouzu M, Kurumizaka H, Sekine SI. Structural insight into nucleosome transcription by
RNA polymerase Il with elongation factors. Science. 2019 Feb 15;363(6428):744-747. DOI:10.1 1 26/science.aav8912

D PUBLICATION  Kujirai T, Zierhut C, Takizawa Y, Kim R, Negishi L, Uruma N, Hirai S, Funabiki H, Kurumizaka H. Structural basis for the
inhibition of cGAS by nucleosomes. Science. 2020 Oct 23;370(6515):455-458. DOI:10.1 1 26/science.abd0237
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Nucleosome in complexes
with RNA polymerase I
Science, 2018

The chromatin, a macromolecular complex, is composed of various basic units.
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evelopment of systems to prepare
functional cells and tissues of
sufficient quality and quantity is
central to realization of stem
cell-based therapy, drug screening and
regenerative medicine. The liver is a central
organ for metabolism and detoxification in
the body and hence is one of the major targets
for those applications. For the last two
decades, our lab has been studying the
molecular and cellular mechanisms underly-
ing development of the liver, taking advantage
of our originally developed methods to isolate
and culture each type of liver component
cells. During the course of liver organogene-
sis, parenchymal hepatocytes develop from
fetal liver progenitor cells, also known as
hepatoblasts, through multiple modes of
cell—cell interactions with other types of
non-parenchymal cell populations including
endothelial cells and mesenchymal cells.

Based on our accumulated knowledge and
expertise on the mechanistic basis of the liver
development, we have successfully estab-
lished culture systems to achieve directed
differentiation of functional hepatocytes, as
well as other non-parenchymal cells, from
human induced pluripotent stem cells (iPSCs)
through corresponding progenitor cell
populations. Further application of three-di-
mensional co-culture system have rendered
those iPSC-derived liver cells to cooperatively
organize functional liver tissues with remark-
able metabolic activities. Similarly, we have
also developed a culture system to generate
pancreatic islet-like tissue structures contain-
ing insulin-producing beta cells from human
iPSCs. We are currently applying those
iPSC-derived cells and tissues for regenera-
tive medicine, drug discovery and disease
modeling.

ACHIEVEMENT

D PUBLICATION Koui Y, Kido T, Ito T, Oyama H, Chen S-W and Miyajima A. An in vitro human liver model by iPSC-derived parenchymal
and non-parenchymal cells. Stem Cell Rep. 9, 490-498, 2017. DOI:10.1016/j.stemcr.2017.06.010

D PUBLICATION Kamimoto K, Nakano Y, Miyajima A, and Itoh T. Multidimensional imaging of liver injury repair in mice reveals fundamental
role of the ductular reaction. Communications Biology (2020) 3: 289. DOI:10.1038/s42003-020-1006- |

D PUBLICATION Chen S-W, Himeno M, Koui Y, Sugiyama M, Nishitsuji H, Mizokami M, Shimotohno K, Miyajima A and Kido T.
Modulation of Hepatitis B virus infection by epidermal growth factor secreted from liver sinusoidal endothelial cells. Sci.
Rep. (2020) 10: 14349. DOI:10.1038/s41598-020-71453-5
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Directed differentiation of human induced pluripotent stem cells (hiPSCs) to liver progenitor cells (LPCs) and hepatocytes, as well as to liver sinusoidal endothelial cells (LSECs)
and hepatic stellate cells (HSCs), has been established. Co-culture of those iPSC-derived liver component cells enables us to construct functional human liver tissue ex vivo.
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genome of an organism contains
all information for its biological
activity and heredity, on which
various events (e.g., gene activa-
tion, DNA replication and chromatin folding)
are cooperatively regulated. Genome-wide
analyses with Next Generation Sequencer
(NGS) is a mainstream method in computa-
tional genomics and has led to important
discoveries for dynamic regulation on the
genome. We are interested in understanding
the cooperative regulation of genomic events
and its dysregulation in diseases by using
computational genomics strategy. In collabo-
ration with multiple wet labs, we have been
investigating various cell-lines such as
rare-disease patients and knockout mice by
NGS assays including:
- ChIP-seq: protein-DNA binding,
- ATAC-seq: open chromatin,
- RNA-seq: gene expression,

- Exome-seq: gene mutation,

- Hi-C: 3D genome folding,

- ChIA-PET: chromatin looping, and

- Single-cell analysis: cellular heterogeneity
and differential analysis.

Our research focus is "data-driven NGS
analysis" that extracts important biological
information from large NGS datasets (~hun-
dreds of samples) without help from existing
biological knowledge. We aim to develop a
pipeline for multi-NGS omics that integrative-
ly analyzes large datasets from multiple NGS
assays and achieve an epoch-making discov-
ery, e.g., higher-order coordination of multiple
DNA-binding factors.

We also put effort into cultivating next-gener-
ation computational genomicists. We
welcome enthusiastic and motivated students
both of biology and of informatics who are
interested in computational genomics.

ACHIEVEMENT

) SYMPOSIUM

” Integrated analysis of gene expression and chromatin folding regulated by cohesin, cohesin loader and CTCF”, The I3th

International Workshop on Advanced Genomics, 2019 June

D PUBLICATION Nakato R, Wada Y, Nakaki R, Nagae G, Katou Y, Tsutsumi S, Nakajima N, Fukuhara H, Iguchi A, Kohro T, Kanki Y, Saito
Y, Kobayashi M, lzumi-Taguchi A, Osato N, Tatsuno K, Kamio A, Hayashi-Takanaka Y, Wada H, Ohta S, Aikawa M,
Nakajima H, Nakamura M, McGee RC, Heppner KW, Kawakatsu T, Genno M, Yanase H, Kume H, Senbonmatsu T,
Homma Y, Nishimura S, Mitsuyama T, Aburatani H, Kimura H, Shirahige K. Comprehensive epigenome characterization
reveals diverse transcriptional regulation across human vascular endothelial cells. Epigenetics Chromatin. 2019 Dec

19;12(1):77. DOI:10.1186/s13072-019-0319-0

D PUBLICATION Nakato R, Shirahige K. Sensitive and robust assessment of ChIP-seq read distribution using a strand-shift profile.
Bioinformatics. 2018 Jul 15;34(14):2356-2363. DOI:10.1093/bicinformatics/bty | 37
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(1) Workflow of NGS analysis. Red rectangle indicates the computational part. (2) Visualization of multiple epigenome data by ChlP-seq analysis pipeline DROMPA (3) 3D
genome modeling based on Hi-C data. (4) Gene co-expression network based on nine cell types of human vascular endothelial cells.
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e are investigating the relationship

between epigenetic changes and

cellular functions during male

germ cell development (a.k.a.
spermatogenesis). During spermatogenesis,
various epigenetic events such as incorporation
of histone variants into chromatin and
histone-protamine exchange occurs. In addition,
it’s recently suggested that these epigenetic
marks are transgenerationally inherited to the
next generation through sperm. Therefore, we
are trying to elucidate the molecular mecha-
nisms of spermatogenesis-specific chromatin
regulation and transgenerational effects through
the following approaches.

1) Investigating the localization and transgenera-
tional effects of sperm-retained histones

In mature spermatozoa, 1~10 % (depending on
animal species) are retained in chromatin, while
their genomic localization has been controver-
sial due to the technical issues of experiments.
We successfully developed a method for sperm
chromatin analyses, and demonstrated the
genomic localization of sperm-retained histones
by next-generation sequencing.

We are currently expanding this system to other
animal species to see what properties are
conserved or different among animals. Further-
more, we are also trying to elucidate the
transgenerational effects of sperm-retained
histones using mouse models.

2) Investigating meiosis-specific chromatin
structure and transcriptional regulation
Meiotic chromosomes possess unique chromatin
structure such as synaptonemal complex.
Simultaneously, meiotic cells start to express
large number of meiosis-specific genes. Howev-
er, the correlation between these two events is
largely unknown. We are investigating the
molecular mechanism of meiosis-specific
transcriptional regulation by using knockout
mice with meiotic defects.

3) Investigating heterogeneity of spermatogonial
stem cells

Recent studies suggest that spermatogonial
stem cells, the origin of spermatogenesis, consist
of heterogenous population. We are trying to
identify subpopulations of spermatogonial stem
cells and their differences at molecular levels.

ACHIEVEMENT

D PUBLICATION  Yamaguchi K, Hada M, Fukuda Y, Inoue E, Makino Y, Katou Y, Shirahige K, Okada Y. Re-evaluating the Localization of
Sperm-Retained Histones Revealed the Modification-Dependent Accumulation in Specific Genome Regions. Cell Rep.
2018 Jun 26;23(13):3920-3932. DOI:10.1016/j.celrep.2018.05.094

[) PUBLICATION

Makino Y, Jensen NH, Yokota N, Rossner MJ, Akiyama H, Shirahige K, Okada Y. Single cell RNA-sequencing identified

Dec2 as a suppressive factor for spermatogonial differentiation by inhibiting Sohlh| expression. Sci Rep. 2019 Apr

15;9(1):6063. DOI: 10.1038/s41598-019-42578-z
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(1) Establishment of “VC
mice”, in which
spermatogenesis is
visualized by fluorescence
(2) Phosphorylated TH2A
is a new chromatin
condensation marker
specific for germ cells

(3) In vitro decondensa-
tion of sperm chromatin
and localization of
sperm-retained histones
(4) Heterogeneity and
transcriptional wave of
undifferentiated
spermatogonia analyzed
by single cell RNA-seq
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he 2018 Nobel Prize in Physiology
or Medicine was awarded to Drs.
Tasuku Honjo and James P. Allison
for their discovery of cancer
therapy by inhibition of negative immune
regulation. They demonstrated that the
targeted blockade of inhibitory co-receptors,
PD-1 and CTLA-4 can destroy tumors by
activating tumor-specific T cells. I have
engaged in researches such as the identifica-
tion of PD-1 ligands, elucidation of the
inhibitory mechanism of PD-1, dissection of
the pathomechanisms of autoimmune
diseases that PD-1KO mice develop, and
treatments of cancer by PD-1 blockade in Dr.
Honjo's laboratory. Through these researches,

Stimulatory and inhibitory co-receptors
tightly control the activation of lymphocytes
by regulating the quality and the quantity of
the antigen receptor signaling to optimize
beneficial immune responses while avoiding
autoimmunity and excess immune responses.
In addition to PD-1 and CTLA-4, many other
co-receptors have been identified and regard-
ed as potential drug targets. Although these
co-receptors are supposed to have unique
function and cooperate each other, their
functional differences and coordination
remain to be clarified. The primary aim of our
laboratory is to elucidate the molecular and
cellular mechanisms of PD-1 as well as other
co-receptors in the regulation of immune

PD-1 has been established as an inhibitory
co-receptor of lymphocytes and proposed to
be a promising target of cancer immunotherapy.

responses. By fully understanding the regula-
tory mechanisms of immune system, we
believe we can manipulate immune responses
precisely to control various diseases such as
cancer and autoimmune diseases.

ACHIEVEMENT

D PUBLICATION  Shimizu K, Sugiura D, Okazaki IM, Maruhashi T, Takegami Y, Cheng C, Ozaki S, Okazaki T. PD-1 Imposes Qualitative
Control of Cellular Transcriptomes in Response to T Cell Activation. Mol Cell. 2020 Mar 5;77(5):937-950.e6.
DOI:10.1016/j.molcel.2019.12.012

D PUBLICATION  Sugiura D, Maruhashi T, Okazaki IM, Shimizu K, Maeda TK, Takemoto T, Okazaki T. Restriction of PD-1 function by
cis-PD-L1/CD80 interactions is required for optimal T cell responses. Science. 2019 May 10;364(6440):558-566.
DOI:10.1126/science.aav7062

D PUBLICATION Maruhashi T, Okazaki IM, Sugiura D, Takahashi S, Maeda TK, Shimizu K, and Okazaki T. LAG-3 inhibits the activation of
CD4+ T cells that recognize stable pMHCII through its conformation-dependent recognition of pMHCII. Nat Immunol.
2018 Dec;19(12):1415-1426. DOI: 10.1038/s41590-018-0217-9
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(1) T cell activation is tightly
regulated by various
stimulatory and inhibitory
co-receptors.

(2) PD-1 deficient mice
develop various types of
autoimmune diseases
depending on the genetic
background.

(3) PD-I function is
restricted at the activation
phase by cis-PD-L[/CD80
interactions.

(4) LAG-3 preferentially
inhibits activation of T cells
recognizing stable pMHCII.
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ptogenetic analysis of neural

circuits for social behavior.

For animals who form a society, it

is crucial to remember and recog-
nize different conspecific individuals (i.e.
having “social memory”), and exhibit appro-
priate social behavior towards each other.
Using optogenetic techniques, we demon-
strated that vCAl pyramidal neurons in the
hippocampus store social memory (social
memory engram). Even if the memory seemed
lost after long separation periods, optogenetic
activation of the engram can fully restore that
social memory. Additionally, artificial
association between social engram encoding
the memory of a specific individual with fear
or reward events can elicit avoidance from or
preference to that individual, respectively.

Using this novel technology for manipulating
a specific social memory, our lab aims to
reveal neural mechanisms underlying expres-
sion of emotion such as “love” and “hate”.
Social memory and autism spectrum disor-
der.

One tiny dissonance in social memory can
easily disrupt the appropriate social behavior,
even in humans. Social impairments caused
by genetic mutation, especially those related
to familiarization with other individuals, are
commonly exhibited by patients diagnosed
with autism spectrum disorder. Autistic
patients have difficulty either with social
memory itself, or showing typical behavior of
social familiarity driven by social memory.
We attempt to reveal the mysterious under-
pinnings of social memory in autism, while
aiming at the ultimate goal of our lab — the
improvement of autism treatment.

ACHIEVEMENT

D PUBLICATION  Teruhiro Okuyama, Takashi Kitamura, Dheeraj S Roy, Shigeyoshi Itohara, Susumu Tonegawa. Ventral CAl neurons store
social memory. Science. 2016 Sep 30;353(6307):1536-1541. DOI: 10.1 126/science.aaf7003

D PUBLICATION  Teruhiro Okuyama, Saori Yokoi, Hideki Abe, Yasuko Isoe, Yuji Suehiro, Haruka Imada, Minoru Tanaka, Takashi Kawasaki,
Shunsuke Yuba, Yoshihito Taniguchi, Yasuhiro Kamei, Kataaki Okubo, Atsuko Shimada, Kiyoshi Naruse, Hiroyuki Takeda,
Yoshitaka Oka, Takeo Kubo, Hideaki Takeuchi. A neural mechanism underlying mating preferences for familiar individuals
in medaka fish. Science. 2014 Jan 3;343(6166):91-4. DOI: 10.1 126/science.|1244724

£ AWARD

The Commendation for Science and Technology by the Minister of Education, Culture, Sports, Science and Technology.
2019 Apr

(1) Hippocampal ventral CA| neurons storing social memory (2) optogenetic manipulation of social memory bearing neurons
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he immune response has evolved
to protect us from pathogenic
infectious agents and toxic foreign
substances. In acquired immune
response, antigen stimulation of B cells
induces two distinct genetic alterations in the
immunoglobulin (Ig) loci: somatic hypermu-
tation (SHM) and class switch recombination
(GSR), both of which require an enzyme,
activation-induced cytidine deaminase (AID).
AID plays a crucial role in host defense but it
introduces DNA cleavage into Ig loci and
aberrantly into non-Ig loci causing lympho-
ma. Our aim is to answer® how AID’s activity
targets Ig loci specifically’ and to understand
the precise molecular mechanism of SHM
and CSR.
We aim at applying the findings of our basic
research to practical medicine.

1. Mechanism of gut microbial regulation by
intestinal IgA

Recently dysbiosis (gut commensal microbial
imbalance) is frequently reported to be
associated with illnesses such as inflammato-
ry bowel disease (IBD), obesity, cancer, etc.
We found that the high-affinity intestinal IgA
produced by SHM is important to control
non-pathogenic gut bacteria as well as
pathogens. We are analyzing the bacterial
target molecule for each monoclonal IgA. We
aim at the development of therapeutic IgA
antibody to modulate gut microbiota leading
to symbiosis (balanced hostmicrobial
relationship in gut).

2. Search for IgA CSR inducer

We focus on searching a novel IgA CSR inducer,
which may drive IgA CSR instead of IgE CSR at
mucosal surface, helping prevent allergy, as
well as enhance the mucosal immunity.

ACHIEVEMENT

D PUBLICATION Cold Spring Harbor Symposium of Asia. 2018 Sep

o)) SYMPOSIUM

o)) SYMPOSIUM

The | Ith APCCN and the 14th CNSC. 2019 Sep

Sugahara H, Okai S, Odamaki T, Wong CB, Kato K, Mitsuyama E, Xiao JZ, Shinkura R. Decreased Taxon-Specific IgA

Response in Relation to the Changes of Gut Microbiota Composition in the Elderly. Front Microbiol. 2017 Sep 12;8:1757.

DOI:10.3389/fmicb.2017.01757

IgA as a therapeutic drug for microbial modulator
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(1) IgA oral treatment is
a potential remedy not
only for inflammatory
bowel disease but also
extra-intestinal disorders,
acting through
restoration of the
host-microbial symbiosis.
(2) Selective CSR to IgA
can prevent allergic
response as well as
enhance mucosal defense
against a same antigen.
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ost of our knowledge of the world

and most of our skills are not

innate but learned. Thus, we are

who we are in large part because
of what we have learned and what we remem-
ber and forget.” Eric Kandel et al., 2014, Cell.
Drosophila can form an association between a
particular odor and an electric shock, acquir-
ing a conditional avoidance response to the
odor. This is a simple form of memory
termed aversive memory. Similarly, Drosoph-
ila can form a memory by associating an odor
with the taste of sugar in a process called
appetitive memory. The research in my
laboratory focuses primarily on the question
of how and where a memory is formed, stored
and retrieved in the Drosophila brain. The
study of Drosophila olfactory learning offers
the advantages of simple neural circuits and
advanced molecular genetics,

allowing us to identify the synapses that
provide plasticity and transduce critical
signals.

We are currently focusing on the neuropile
called the mushroom body, which is thought
to function as a coincidence detector during
olfactory learning. The mushroom body
consists of many types of neurons. Each plays
arole in a different step of memory forma-
tion—for example, acquisition, consolidation
and retrieval—and in a different context
indicating that memory formation can be
divided into several stages and that each of
these stages is performed by a distinct unit.
Our projects include identification of the
cellular and molecular mechanisms underly-
ing these processes. To this end, we utilize
various strategies and techniques, such as
behavior assay, optogenetics and functional
imaging.

ACHIEVEMENT

D PUBLICATION  Tsuneizumi K, Nakayama T, Kamoshida Y, Kornberg TB, Christian L, Tabata T. Daughters against dpp modulates dpp
organizing activity in Drosophila wing development. Nature. 1997 Oct 9;389(6651):627-31. DOI:10.1038/39362

D PUBLICATION Tanimoto H, Itoh S, ten Dijke P, Tabata T. Hedgehog creates a gradient of DPP activity in Drosophila wing imaginal discs.

Mol Cell. 2000 Jan;5(1):59-71. DOI:10.1016/s1097-2765(00)80403-7

D PUBLICATION Yamazaki D, Hiroi M, Abe T, Shimizu K, Minami-Ohtsubo M, Maeyama Y, Horiuchi |, Tabata T. Two Parallel Pathways
Assign Opposing Odor Valences during Drosophila Memory Formation. Cell Rep. 2018 Feb 27;22(9):2346-2358.
DOI:10.1016/j.celrep.2018.02.012
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(1) Kenyon cells of mushroom bodies and their output neurons play a central role in the olfactory memory formation. (2) The performance of olfactory memory is measured

with a T-maze apparatus. (3) Neuronal activity is recorded under a two-photon microscope. (4) Electrophysiological recording of neuronal activity.
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esearch Purpose ! 5-aminolevulinic
acid (5-ALA), one of the natural
amino acids, exists in the mito-
chondria of cells and produces
energy “ATP” in all living organisms. We
have been developing new diagnostic and
therapeutic modalities against intractable
disease including malignancies using 5-ALA
and will contribute the medical progress.
Our Current Research : 5-ALA is the
firstproduct in porphyrin synthetic pathway

and it produces heme in mitochondria and
supplies heme proteins to cells. Various
heme proteins are known and play various
physiological roles including mitochondria
activation, anti-inflammation, antioxidation
and anti-infection. Making full use of 5-ALA,
our team which has long been involved in the
developing new cell and gene therapy modali-
ties has been currently developing new
diagnostic and therapeutic methods for sickle
cell disease and malignancies.

ACHIEVEMENT

D PUBLICATION Hiramoto T., Tahara M, Liao ., Soda Y., Miura Y., Kurita R., Hamana H., Inoue K., Kohara H., Hijikata Y., Okano S.,

TANI
KENZABURO

JSPS JUNIOR SCIENTIST,
CLINICAL AND

RESEARCH ASSOCIATE
AND LECTURER (1986)

THE UNIVERSITY OF TOKYO
ASSOCIATE PROFESSOR
(1995)

THE UNIVERSITY OF TOKYO
PROFESSOR (2002)

KYUSHU UNIVERSITY
DIRECTOR (2010)

KYUSHU UNIVERSITY
PROJECT PROFESSOR (2015)
THE UNIVERSITY OF TOKYO
PROJECT PROFESSOR (2020)
IQB / INSTITUTE FOR
QUANTITATIVE BIOSCIENCES,
THE UNIVERSITY OF TOKYO

[] PUBLICATION

[] PUBLICATION

Yamaguchi Y., Oda Y., Ichiyanagi K., Toh H., Sasaki H., Kishi H., Ryo A., Muraguchi A,. Takeda M., Tani K. Non-transmissi-
ble measles virus vector with segmented RNA genome establishes different types of iPSCs from hematopoietic cells. Mol
Ther 28:129-141, 2020. DOI: 10.1016/j.ymthe.2019.09.007

Tahara M., Takishima Y., Miyamoto S., Nakatsu Y., Someya K., Sato M., Tani K., Takeda M. Photocontrollable mononega-
viruses. Proc Natl Acad Sci U S A. 116:11587-11589,2019. DOI: 10.1073/pnas.1906531116

Jia Y., Miyamoto S., Soda Y., Takishima Y., Sagara M., Liao J., Hirose-Yotsuya L., Hijikata Y., Miura Y., Hara K., Iwanaga A.,
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ost genetic information encoded
by the genomic DNA is first
transcribed as messenger RNAs
(mRNAs), followed by translation
to proteins to exert their functions. However,
recent studies have revealed that cells express
not only mRNAs but numerous non-coding
RNAs (ncRNAs), which act as functional
molecules without being translated to
proteins. For instance, small RNAs of 20-30
nucleotides long, including microRNAs,

siRNAs and

piRNAs, negatively regulate their complemen-
tary target RNAs, thereby controlling complex
biological processes.

Moreover, small RNAs are utilized as a useful
tool in basic biology and more recently as
medical drugs. Yet, our knowledge on produc-
tion and function of these ncRNA species is
still very limited. We are challenging this new
frontier of the RNA world by combining
biochemistry, biophysics, and cellular and
developmental biology.

ACHIEVEMENT

D PUBLICATION  Iwasaki S, Sasaki HM, Sakaguchi Y, Suzuki T, Tadakuma H, Tomari Y. Defining fundamental steps in the assembly of the
Drosophila RNAi enzyme complex. Nature. 2015 May 28;521(7553):533-6. DOI:10.1038/nature 14254

D PUBLICATION Izumi N, Shoji K, Sakaguchi Y, Honda S, Kirino Y, Suzuki T, Katsuma S, Tomari Y. Identification and Functional Analysis of
the Pre-piRNA 3' Trimmer in Silkworms. Cell. 2016 Feb 25;164(5):962-73. DOI:10.1016/j.cell.2016.01.008

D PUBLICATION  Izumi N, Shoji K, Suzuki Y, Katsuma S, Tomari Y. Zucchini consensus motifs determine the mechanism of pre-piRNA
production. Nature. 2020 Feb;578(7794):311-316. doi: 10.1038/s41586-020-1966-9
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siRNAs (combs), a major
class of small RNAs,
silence their target
mRNAs (cord) by
cleaving (scissors) the
complementary
sequences via the effector
complex, termed
RNA-induced silencing
complex or RISC (tray).
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ince proteins have to change their

three-dimensional structures to

achieve their functions, it is

impossible to understand how they
work without knowing their 3D structures.
We aim at understanding the functions of
important proteins based on the atomic
structures using X-ray crystallography as the
principal tool. We focus on the structural
basis of active ion transport and have already
succeeded in determining the atomic struc-
tures for 10 different states that nearly cover
the entire reaction cycle of the calcium pump
(3). As a result, we now roughly understand
how ion pumps work and can answer funda-
mental questions, e.g. what ATP and phos-
phorylation do. Crystal structures represent,
however, only a few points in the reaction
cycle and protons, which play important roles
in structural changes and functions,

are invisible to X-ray. Therefore, theoretical
calculations are also important in our study.
We have also established an expression
system using mammalian cell culture and
succeeded in crystal structure analysis of a
mutant. Such technology is unique and will
become more and more important. Another
principal target of our study, in collaboration
with a Danish group, is the sodium pump (2,
4), which is expressed in all animal cells and
deeply implicated in many diseases. These
results have been recognized world-wide and
Prof. Toyoshima was elected to prestigious
Foreign Associate of the National Academy of
Science, U.S.A. and Honorary Skou Professor
at Aarhus Univ.Denmark. His lectures and
interview can be seen on YouTube. He was
also awarded a Medal with Purple Ribbon in
2015, Gregori Aminoff Prize in 2016 and the
Imperial and Japan Academy Prizes in 2018.

ACHIEVEMENT

D PUBLICATION Norimatsu Y, Hasegawa K, Shimizu N, Toyoshima C. Protein-phospholipid interplay revealed with crystals of a calcium
pump. Nature. 2017 May | 1;545(7653):193-198. DOI:10.1038/nature22357

[) PUBLICATION

Toyoshima C, Nakasako M, Nomura H, Ogawa H. Crystal structure of the calcium pump of sarcoplasmic reticulum at 2.6

A resolution. Nature. 2000 Jun 8;405(6787):647-55. DOI:10.1038/35015017
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(1) Various stages in understanding of the Ca2+-pump. As we have succeeded in determining the atomic structures for most of the reaction
intermediates, we can now understand the mechanism based on the atomic structure. (2) Two of our works have been introduced as Nature’s cover
images. (3) From our studies, we now understand that so many things from lipid bilayer to protons are integrated as parts of the mechanism of the

Ca2+-pump.
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IS OUR STRENGTH
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“TECH?” FOR SOCIAL RESPONSIBILITY
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Effort to support Research Transparency, Uniqueness, Diversity, and Internationality
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Collaboration with communities, research groups and companies locally and globally
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Promotion of excellent and open research environment
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Human network to support multidisciplinary research
EBABEZRICE T3 EE

HERAEERCEFOER
SDGSADE D #EH

1QB / INSTITUTE FOR QUANTITATIVE BIOSCIENCES 47



“TECH” FOR SOCIAL RESPONSIBILTY

TRANSPARENCY
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Effort to support research transparency, uniqueness, diversity, and internationality
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Office for research and ethics promotion and an administrative office
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Establishing transparent research
and accountable laboratories
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COLLABORATION
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Collaboration with communities, research groups and companies locally and globally
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Joint research and international collaboration

MEADBIIIHLOFIOI L & LT, SHEPEBREIEDN
PSRICBEVT. BB OFETR. N—bF—>v TEEE
T, HMZEATIE. BRNDKRL GHZFEE - RECXEr 0H
ERRZREALTVEYT, HAREBHEZO Y R—rDbL. W
BERGER D VRI T LHEIC K 5 AR ERRATEEL T
EHORMPAIRERHEL. HRO—ROMEICAL TWITBR
ITOMBKEZHITLTVET, COLSHBIOBEAD—DEL
T. 1417 Institute of Molecular Oncology & EIEZR 7%

EEMELTVWET, BOBN—rF—2vTDbE. HE5HDB
LRI TOEMBRIC L ZMEHEEZEL. BRHREEHERIL
LTWE,

54

Advanced research through industrial collaborations
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Human network to support multidisciplinary research
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LIFE SCIENCES
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PROFESSOR
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ASSOCIATE PROFESSOR
( COLLABORATING LABORATORY)
IKEGAMI AKIRA

VISITING PROFESSOR
( COLLABORATING LABORATORY)

KIMURA HIROSHI
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KOBAYASHI TAKEHIKO
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PROFESSOR
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SHINKURA REIKO
PROFESSOR
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ASSOCIATE PROFESSOR
(COLLABORATING LABORATORY)
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FOUR RESEARCH GROUPS
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EXCELLENCE AND DIVERSITY
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Diversity of researchers
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LABORATORY OF COMPUTATIONAL GENOMICS

LABORATORY OF BEHAVIORAL NEUROSCIENCE
ASSOCIATE PROFESSOR: OKUYAMA-TERUHIRO
@ LECTURER: NAKATO RYUICHIRO

LABORATORY OF IMMUNOLOGY AND INFECTION CONTROL
PROFESSOR: SHINKURA REIKO

LABORATORY OF PATHOLOGY AND DEVELOPMENT
PROFESSOR: OKADA YUKI

| ~ LABORATORY OF GENOME STRUCTURE AND FUNCTION

PROFESSOR: SHIRAHIGE KATSUHIKO
LABORATORY OF MOLECULAR IMMUNOLOGY
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LABORATORY OF RNA FUNCTION
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LABORATORY OF CHROMATIN STRUCTURE AND FUNCTION
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PROFESSOR: SHIRAHIGE KATSUHIKO
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ASSOCIATE PROFESSOR: HORIKOSHI MASAMI
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Research Division for Quantitative Life Sciences
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Laboratory of Genome Structure and Function
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Research : Chromosome structure and function

@ Bast{LRER

Graduate School of Arts and Sciences

AFEREY: @ E¥XRWRM

Admission : Graduate School of Medicine
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AEYUT, H0BRCAREZEEALTVWET, BEEPERCVS L.
SEThh->hDELSICBbN3DE LNEFEAD. BEIFERE
R e 2 <. HOEDICIEF - BRMHAEDHBETY, HRET
BEO &L S BEMBARICEIRDBATVED,

Learn more P P11

MEMBER

B AERE/ B (BF)
SHIRAHIGE Katsuhiko (Ph. D.), Professor
HHIR BRHE/EL (BF)
SUTANI Takashi (Ph. D.), Assosiate Professor
HET SRR EE /1B (TF)
BANDO Masashige (Ph. D.), Lecturer

BhE BORSRR /18 ()

FUJIKI Katsunori (Ph. D.), Research Associate

SHIBIE - URA HR)IBE /1L carozyv=7usss
NAKAGAWA Yuri (Ph. D.), Project Research Associate, URA
REBE kA 28/ Bt (BF)

SAKATA Toyonori (Ph. D.), Project Research Associate

BEREE =N TR/ EL (B
YOSHIMURA Atsunori (Ph .D.), Project Researcher
BifiEFIE &Il BF

NAKAGAWA Keiko, Technical Specialist
EHEEE FHiER

KIKUCHI Kirara, Assistant Clerk

ACHIEVEMENT

@ Deardorff MA, Bando M, Nakato R, Watrin E, Itoh T, Minamino M, Saitoh K, Komata M, Katou Y, Clark D, Cole KE, De Baere E, Decroos C, Di

Donato N, Ernst S, Francey L), Gyftodimou Y, Hirashima K, Hullings M, Ishikawa Y, Jaulin C, Kaur M, Kiyono T, Lombardi PM, Magnaghi-Jaulin L, Mortier
GR, Nozaki N, Petersen MB, Seimiya H, Siu VM, Suzuki Y, Takagaki K, Wilde JJ, Willems P), Prigent C, Gillessen-Kaesbach G, Christianson DW, Kaiser FJ,
Jackson LG, Hirota T, Krantz ID, Shirahige K. HDAC8 mutations in Cornelia de Lange syndrome affect the cohesin acetylation cycle. Nature. 2012 Sep
13;489(7415):313-7. DOI:10.1038/naturel 1316

@ I1zumi K, Nakato R, Zhang Z, Edmondson AC, Noon S, Dulik MC, Rajagopalan R, Venditti CP, Gripp K, Samanich J, Zackai EH, Deardorff MA, Clark D,
Allen JL, Dorsett D, Misulovin Z, Komata M, Sando M, Kaur M, Katou Y, Shirahige K*, Krantz ID*. (Shared Corresponding Authors)Germline gain-of-func-
tion mutations in AFF4 cause a developmental syndrome functionally linking the super elongation complex and cohesin. Nat Genet. 2015 Apr;47(4):338-44.
DOI:10.1038/ng.3229

@ Wendt KS, Yoshida K, Itoh T, Bando M, Koch B, Schirghuber E, Tsutsumi S, Nagae G, Ishihara K, Mishiro T, Yahata K, Imamoto F, Aburatani H,
Nakao M, Imamoto N, Maeshima K, Shirahige K*, Peters |M*.(Shared Corresponding Authors) Cohesin mediates transcriptional insulation by
CCCTC-binding factor. Nature. 2008 Feb 14;451(7180):796-801. doi: 10.1038/nature06634. Epub 2008 Jan 30. PMID: 18235444.
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REQERERHRR D F

Laboratory of Membrane Proteins

HEHE 850/ B EL

TOYOSHIMA Chikashi (Ph. D.), Project Professor

P BEEMF

Research : Structural Biology

EHERZOBEEZEIETHREL TVWRIOTIN S, ILFEER
MELICEMARZIER T 2 L IFFAEETY . AMEDHFTIE. X
BEREREIELFRE L TEENICEESEEREORFIEEIC
EOCHEEDORPAEZBIELTWET, FOEER. 174 XM
BOBENEADEBTY, HADMIEZIBS AL U LKRY TICH
LTl 2000 Ficw # Y RY T2 L TRADERICEII L TUE.
SRHBEEZIFIFNAN—T3 10 BORETORRBEZRELEL
foo RYTEHEZRMDELBE_SEOARICHRMLE LT,
CORER. 1FVRYTDANZALOKRBIIEFEEICETVWTE
BTELLDBVRET, LHLESBERRGEROKONDERER
LTLBICBEFAVL. XBTREZAWVLTO F A EEZEPHEE
HRCBEERRIERT e DOD > TEFH LI, 2D, B
SEEZWMO ANBENREZToTCVWET, Fo. SEHMIRICEK
SRAREZAVTERGBOBERBERTICERILTVLETH, 20
E5BEMFEEDLDTHDSBRETEIEEICASZTLL S,

H53—DOOEERMERARIZ ST FUTL-AVITLRYTT, 73—
JON—TEHRARRETO>TVWET, TORYFAFIFE2U IR
RINZBOFDIENTTH,. 2 TOBWMERICEIRLTSED. &b
BHTELEPZ < OBRRBICHRERCED>TED. ALY T LR
VIYULICEEREHETY . 14 YRy FIEEROEEMMEFICN
ATHD. ZOEILIGMTTICOBH B HRREPH A M E KL
THRRVENE LTHERTNTLET, —EOMRIFERNICE<
FHES M. BHCZ K OFRBICBATNTUVSIED. ESRERRIZ
AEOFHBIRICERIN, REHIKERNZETHTI—HBEARE.
AVITANZTAREN—IL—ROEYFAVIHE. ToI—0F
LT ZAKRFD Skou ZEHRICEHINTWVWET, £/l 2009 £FED
FHHE. 2015 FELBEE. 2016 £ Gregori Aminoff &, 2018 &£
ERBE - BAFTREEEEIhE L.

Learn more P P43

MEMBER

IR S5n/EFEL

TOYOSHIMA Chikashi (Ph. D.), Project Professor
HEHIR NIGAKR/1ELE (EF)

OGAWA Haruo (Ph. D.), Associate Professor
FHEBIE MLS 8/ Bt (BRTH)
KABASHIMA Yoshiki (Ph. D.), Project Research Associate
FHEBIE SHMEX/ B (BF)

KANAI Ryuta (Ph. D.), Project Research Associate

HEMRE 15 EM/EE (EBF)
TSUNEKAWA Naoki (Ph. D.), Project Researcher
BEAEE RESX/EL (F)
KODAMA Masami (Ph. D.), Project Researcher
FirZERE Tl hAR

MOTOYAMA Kanna, Project Academic Support Staff
FrERE TEESR

NAKA|IMA Rie, Project Academic Support Staff

FEBE RIIE

IZUMIKAWA Kei, Project Academic Support Staff
FiERE af 88T

KURAKATA Mariko, Project Academic Support Staff
FZERE LT BT

YAMAMOTO Yoko, Project Academic Support Staff

ACHIEVEMENT

@ Norimatsu Y, Hasegawa K, Shimizu N, Toyoshima C. Protein-phospholipid interplay revealed with crystals of a calcium pump. Nature. 2017 May

11;545(7653):193-198. DOI:10.1038/nature22357

@ Toyoshima C, Nakasako M, Nomura H, Ogawa H. Crystal structure of the calcium pump of sarcoplasmic reticulum at 2.6 A resolution. Nature. 2000

Jun 8;405(6787):647-55. DOI:10.1038/35015017

@ Imperial Award / Japan Academy Prize ”Elucidation of the operational mechanism of ion pumps, based on their atomic structures” 2018 June
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@ O3 F 1EERRER KD F

Laboratory of Chromatin Structure and Function

g ANk CEF [ 181 (F4)

KURUMIZAKA Hitoshi (Ph. D.), Professor

R /O TF Y - BEEWME - £LF - DFEMF

Research : Chromatin, Structural Biology, Biochemistry, Molecular Biology

AFEREY: @ EXZRWMER

Admission : Graduate School of Science

EYOEGIERITT / L DNAICRBINTWVWET, BRO2STOMEIE
F—® DNA 2B T 3D DO 5 THRLBEBHIFERINZ DI, B
BFOL Y. FTHEEI N, B CICEN B EFRENRE
TINBEHTT, TODNARTICEKELBEVWEEGTHIEIE “TED T
TR EHEENTWVWE T,

BREMTIE. 4/ LDNA IR I LAY —LEEEL LTSRS
YNVEDEELIoORFUEEBRLTWET, BEFE. 7OXF Y
BEBICKZEGCFHENAIES TR T4 IV XAORGTHD ., L£EFDE
R FE BHREREOSHRARRICES TS EAHSNMCARST
TELT BRIOIFUOBSELKEORETZELT. T
FTAVADANZ I LOEFEEZBIRLTVWET,

FhI=B5 DMRE Tl X SHERIBERITC U 51 4 BEFBMERENT =
AVWTEZ<0IOXF YV OIULAEEE L #EEEHSMILTEH LT

ZOBEET, TV MOXTICBETS CENP-AX I LAY —L
(Tachiwana et al., Nature, 2011; Arimura et al., Nat. Commun., 2019;
Takizawa et al., Structure, 2020). FRI/OIFUEEI=v b T+ —
N—=ZwEYIIRXU LAY —L4] (Kato et al., Science, 2017). N7
OO F VE&IER (Machida et al., Mol. Cell, 2018). EBEHRD
RNARU XS =t II- XU L 7Y — LESH (Kujirai et al., Science,
2018; Ehara et al., Science, 2019) %R DI AESEERAL F LT, L
Ml JOXFUBEIRFEBIIZSHRTH D, KAREDBELHZL7F
ETBLEZONET, FROIOIFUBEORELEHT. 70
RFVICE BT/ LOKRERHEOBAZEEL TV ELVEEZITY
F7,

Learn more P P23

MEMBER

B NURCE /B (F
KURUMIZAKA Hitoshi (Ph. D.), Professor
EHIR ERBEH/ L (EF)
TAKIZAWA Yoshimasa (Ph. D.), Associate Professor
Bh¥ BFE fEH /18 (EF)

NOZAWA Kayo (Ph. D.), Research Associate
BhE R B/t (BF)

KUJIRAI Tomoya (Ph. D.), Research Associate
BhE MA MK/ BL (EF)
MATSUMOTO Syota (Ph. D.), Research Associate
REBE EEAT /B (B

SATO Shoko (Ph. D.), Project Research Associate

BiliErIE HEEF

TAKEDA Yasuko, Technical Specialist
KifigE REEx/EE (TF)
NEGISHI Lumi (Ph. D.), Technical Staff

¥HEMZEE DACHER MARIKO ELEONORE / Ph.D.

DACHER Mariko Eleonore (Ph. D.), Project Researcher
BEREE BEEY/EE (8

FUJITA Risa (Ph. D.), Project Researcher

BEMRE B AE/1EE (BF)
TANAKA Hiroki (Ph. D.), Project Researcher
FZERE e PhD

IIKURA Yukari, Project Academic Support Staff

FTERE T

KATO Junko, Project Academic Support Staff
FTERE Ems

SHIGEMATSU Yumi, Project Academic Support Staff
FTERE R S

OGASAWARA Mitsuo, Project Academic Support Staff
FrERE IWETF

KOBAYASHI Noriko, Project Academic Support Staff
FirZERE AREEF

GOTANDA Keiko, Project Academic Support Staff

ACHIEVEMENT

@ Kujirai T, Ehara H, Fujino Y, Shirouzu M, Sekine Sl, Kurumizaka H. Structural basis of the nucleosome transition during RNA polymerase Il passage.
Science. 2018 Nov 2;362(6414):595-598. DOI:10.1 126/science.aau9904

@ Ehara H, Kujirai T, Fujino Y, Shirouzu M, Kurumizaka H, Sekine SI. Structural insight into nucleosome transcription by RNA polymerase Il with
elongation factors. Science. 2019 Feb 15;363(6428):744-747. DOI:10.1 126/science.aav8912

@ Kujirai T, Zierhut C, Takizawa Y, Kim R, Negishi L, Uruma N, Hirai S, Funabiki H, Kurumizaka H. Structural basis for the inhibition of cGAS by
nucleosomes. Science. 2020 Oct 23;370(6515):455-458. DOI:10.1126/science.abd0237
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Research Division for Applied Life Sciences

973 RE 3% E I 1 6A 35 0 BF

Laboratory of Pathology and Development

#iZ ME B/ BL (BEF)

OKADA Yuki (Ph. D.), Professor

B ERIESIRTAIR

Research : Germ cell epigenetics

A¥REY: @ KAXLHEM

Admission : Graduate School of Arts and Sciences

EFRIAEH

Graduate School of Pharmaceutical Sciences,

@ EFEMHRFHER

Graduate School of Agricultural and Life Sciences

YMRETIEEICYIRZAVT, BEEEEREOSLERE (=BF
TR ICBW3IESTRT4 IR/ /ORFUOE L Bt O
BREMELTVET, BFERBETIEEX FYNU 7Y bOEHA
ARER LY - TOXZIVERABLDIZ—IRBRIEISIRTA VY
ARV EDZHEEC D ISITAFIFCOLSHBIES / LIERHIYE
FENLTRERICEET 2TREMERBINTVET, YARET
BEICTRO77O—FE2RAVWT. BFEAFEO Y O F > FHEE
BELURERHRODPFXNZILEHRELTVET,

1) BFREEX Y OBRES LK REHAME DA
BARBFICIE L~ 10% (BMEICL3) OER bIATOZIVE
BHSENTHRELTVLETH. ThSEX YOS/ LBEICD
WTId. RREMOBREICE > T—EDRBIESNTVWEEAT
L7co ETTHRIGHEFICHE LB EEZRARL. RS —
TURBHERBWVWT, YURBFICET3REEI NV ORBEEYS
J LA RTHSMILELT, BERCOMEEZ L MPREBEF
ICHBAL. BMBEOEVWCEEZ B TRESNZ X NV EE
ZHRRELTVWET,

IBICRTFREER bR RICRIFTRHEICOVWTHRERMICHE
FLTWETD,

2) HBORERE DY O F V8IS L RS HEEE O
WA OR B T T SR YEEFL N LBEEE L E
Vo RERICHIIRIGRBAREDEERHZRBLEIN. D200
BEICIITARRNSERINTVE T, RAB/vITURIVR
DT EEL T, BRI REEROEEREICEL2 TS/ LAF
DEEZRFLTVET,

3) FEFRMREOSHREICET 3R

BFERORL B3 EFHMRIE. R22MEZHOEHREEEDLS
M3 CEDEFEORELMICE > TREINTVET, HLES VI
TR CBEFREYVRABEEHBT TO—F2AVT. BFE
HREDZRME TNSDHFFLARILTOEVERSFTLTVWET,

Learn more P P29

MEMBER

Bi® MHEB]/ Et BES)
OKADA Yuki (Ph. D.), Professor
B WEH &R/ L (EF

MAKINO Yoshinori (Ph. D.), Research Associate

Bh# BRIR EEE

FUJIWARA Yasuhiro, Research Associate
BifiErIE HERER/BFEL

INOUE Erina (Ph. D.), Technical Specialist

KIEPIHE \HEMBT
FUKUDA Yuko, Technical Specialist
FZEHWE ERBEA

YOSHIKAI Kiyohito, Project Academic Support Staff

ACHIEVEMENT

@  Yamaguchi K, Hada M, Fukuda Y, Inoue E, Makino Y, Katou Y, Shirahige K, Okada Y. Re-evaluating the Localization of Sperm-Retained Histones
Revealed the Modification-Dependent Accumulation in Specific Genome Regions. Cell Rep. 2018 Jun 26;23(13):3920-3932. DOI:10.1016/j.celrep.2018.05.094

@ Makino Y, Jensen NH, Yokota N, Rossner MJ, Akiyama H, Shirahige K, Okada Y. Single cell RNA-sequencing identified Dec2 as a suppressive factor
for spermatogonial differentiation by inhibiting Sohlh| expression. Sci Rep. 2019 Apr 15;9(1):6063. DOI: 10.1038/s41598-019-42578-z

@  Symposium : Organizer /International Symposium for Researchers in Chromatin Biology & EMBO lab management course. 2019 June
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Research Division for Applied Life Sciences

RIE « BAH EER KD EF

Laboratory of Immunology and Infection Control

#qiR WE LT/ BL (BF)

SHINKURA Reiko (Ph. D.), Professor

B G

Research : Immunology

@ FEEARAFHER

Graduate School of Frontier Sciences

AEREY: @ EXRHREM

Admission : Graduate School of Medicine

b EARE En [EIEE]
?ﬁﬁfﬁf‘i L
[=]z EJ::? -7~

RERMFER

Graduate School of Pharmaceutical Sciences,

BIZBUYNKRIPEETBHAICEIE L THEZED TVET,
RERBEZITB U Y ARIGFER LS NZ . REORERS
ZETEZTMRRAZRE CDICHEORENZEZ B3V T R
A1y FERBILET, TNSORRICEVWTIIHMAETRFICEE
BIICEIlT - ZEEDMEATHETH. TODFHEBIEHILEZ < ORD
BENTWET, ABIIFHMRRAZTREIFRARIYFDS5
FHRBRAZ R ITHRRNICEESNE YU X2 FHD D I
REAZRDDFAAZILEZHESMILET. HILLWHGEEES
ANZALZEDBH S, ERARORRZHFIADARICIRITS
ZrZzBELEY,

1) BEO IgAMFIESELBEREEZEO@E ML THET 300
ZHLSNMILT. BRARBEZUETINEEROREEZEELE Y,
2) IGANEIRMICO SRRy FIE3FEYEORREEL T T
LIV ISR LT IgE Tl < IgA 2 BIRNICHEE TENIE T LILE —
RIEDHH D ICHEERSEICRIIDIZ T . WS TA T T EIRAALD
BIFEY,

Learn more P P35

MEMBER

g FEALT /Bt (BF)
SHINKURA Reiko (MD, Ph. D.), Professor
Bh# HHEM/ Bt (BEF)

MORITA Naoki (Ph. D.), Research Associate

BEAEE FEFNF

B HRET/EE N\1FH1TUX)
MORI Tomoyuki (Ph. D.), Research Associate

KIS EEF B
TAMANO Ryutaro, Technical Staff

MORITA Kyoko, Project Researcher

ACHIEVEMENT
Symposium : Cold Spring Harbor Symposium of Asia. 2018 Se
ymp pring ymp P

@  Symposium : The | Ith APCCN and the 14th CNSC. 2019 Sep

@  Sugahara H, Okai S, Odamaki T, Wong CB, Kato K, Mitsuyama E, Xiao JZ, Shinkura R. Decreased Taxon-Specific IgA Response in Relation to the
Changes of Gut Microbiota Composition in the Elderly. Front Microbiol. 2017 Sep 12;8:1757. DOI:10.3389/fmicb.2017.01757
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0) AFREFHRNS

Laboratory of Molecular Immunology

#iz BEHR/ B (EF)

OKAZAKI Taku (Ph. D.), Professor

BFY : BT - STFEME

Research : Immunology, Molecular Biology

AFREY: @ E¥XRHRN

Admission : Graduate School of Medicine

b EFEAE Eo

REMFIOREIRIC & BDNARFERED CIHEICH LT REHEL
& James P. Allison (2 2018 £ / —RJLEEY - EEEHLRE
INE Lo RERICKD. KBRORETHHAMIICNT 25%%
IEIGBICEEINTVRDHDD, PD-1 5L CTLA4 & WSl
RRFHZAEE (WhDE REFIVIRAIYEDF) IC&D B
AKBRINDBENDE AL INTVWBSEHBHSMNIBD FE LT &
5. PD-1% CTLA4 IZX T B3EEMGFEZAVT. ENETHEATE
TESNTWAAMRISEN T Mgz EFH L. PAMIERES
BRI T HAZBETIZEHEAShE L. ChEoDORRIE.
DHABEBS SUDPAMRICATHREEZDS5 L. HE. KOBRHN
BOARBEEDRRICAT LB BREIERF TR KIS 51T
WET, Fhid. AEBEBTORREIC 2008 F£ TH 10 ERELEL.
PD-1 T #EAEH & U BHRARODEMEAL 2 I T 3 RIEHENZBAETH D,
HESEBC O AMEZ. 1)L RBRRMERICN T 3 REREE I L T
W3 ez HFAMREZECHSMILE LT,

T #REDFEMALIE. PD-1 & CTLA-4 BISMC B 8% < F1E Y 3 @
SRS LKL BRBHEDFICK > THBICHBINTVLED,

PD-1 EEMBEOFERANRANCERAIINTH S 6 FHREL. ZERE
BEISAREENE LER ORI HARTHEANICED SATY
F9H BREHMZEAGOBENCDLSICERD, FLDiTohn
TWBDONE VS TBANBBBETI X, ZOZLMBRAINTVE
Hh, HRRAFTld. SERHZREOHAREZROIC. BEVRT
LOHEANZ X LLHROMARBIEL THREED TVET, RE
FIX D= X LDSHEARAINZ ZLICE D, RELEE BIEICE
EL TR A BRRBEAET 3 AV AR TIZ /L TVETD,

Learn more P P31

MEMBER

R EEHR/ B (EF
OKAZAKI Taku (Ph. D.), Professor

HEHR EE—x/#t (BF)
OKAZAKI Il-mi (Ph. D.), Associate Professor
B EE A/ EL (EF)

SUGIURA Daisuke (Ph. D.), Research Associate

Bi¥ NiEHRE/ B (EBF)

MARUHASHI Takumi (Ph. D.), Research Associate
IR KRR/ B (i)
SHIMIZU Keniji (Ph. D.), Project Research Associate
KRS BiE 3/ EE (BEF)

MAEDA Natsumi (Ph. D.), Project Researcher

BilfEFIE SHETF

TSUEDA Junko, Technical Specialist
FrEHE 7R A

SAITO Masayo, Project Academic Support Staff
FMZERE ZERER

MIKUNIYA Aina, Project Academic Support Staff

ACHIEVEMENT

@  Shimizu K, Sugiura D, Okazaki IM, Maruhashi T, Takegami Y, Cheng C, Ozaki S, Okazaki T. PD-1 Imposes Qualitative Control of Cellular Transcrip-
tomes in Response to T Cell Activation. Mol Cell. 2020 Mar 5;77(5):937-950.e6. DOI:10.1016/j.molcel.2019.12.012

0 Sugiura D, Maruhashi T, Okazaki IM, Shimizu K, Maeda TK, Takemoto T, Okazaki T. Restriction of PD-I function by cis-PD-L1/CD80 interactions
is required for optimal T cell responses. Science. 2019 May 10;364(6440):558-566. DOI:10.1 126/science.aav7062

@  Maruhashi T, Okazaki IM, Sugiura D, Takahashi S, Maeda TK, Shimizu K, and Okazaki T. LAG-3 inhibits the activation of CD4+ T cells that
recognize stable pMHCII through its conformation-dependent recognition of pMHCII. Nat Immunol. 2018 Dec;19(12):1415-1426. DOI:

10.1038/s41590-018-0217-9.
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Research Division for Applied Life Sciences

ALA kinEERFHESEELF /ALA £isEE

Laboratory of ALA Advanced Medical Research

HIEHIR A F=H/EFEL

TANI Kenzaburo (M .D .,Ph .D.), Project Professor

P MREBRRE. BETF - @IARSE

Research : Hematology and oncology medicine

1t
=
o
$
5
B

HRIE S I DAL

5-7I/LTVUVE (5-ALA) BDBEHEFRIFEETZTI/BD
—BT. IXLF—HBZ R LORABERRGICE VW TERBRE
ZHELOTVET, HLIZS-ALAZRAVTELESZSCHEANRERD
PUE | BRAZREL. EFORRICEMLET,
MERBSDREN

BUEE e SCEAMRBICN T ZFRZEES 5 CITARERSE
5-ALA IZRILT 1 ) Y ERRORMOEEN THD. S~V
THTALZER L. HIICALZYNY (ALZEHETFE LTEL
BT DT ZHBLTUVWET . RABALEZ Y NIHHIS N,
I hAYRUTOERL. IREER. NBRLER. BRRMEARY
SIRAGERERICEAE L TULET,

HARETIECNSORMEZ 7ILICTERL T fFiC TENER) %25
CICHBRICHEFADBEEN VS THIRRMEIE] Z12HICHL
WEHES L BEREZBEPRTY, ChE TSRS IZBEERIC
9 BBEEFRELEL S PICREREDERS & VBRRERMZELE
RIIT o TE & LT AMESFITIE S5 ORE FICERRBRA.
FEARRY 1 L REE. MREFER iPS #ifa% AUV -RIEMZE) IC
BULWTH 5-ALA ZFALIHAREZHL - RESETLE. EXOXE
ICEMLEVWEEZTWVWET,

Learn more P P39

MEMBER

BERR AF=H/EFEL

TANI Kenzaburo (M .D .,Ph .D.), Project Professor
PR SHER/EL (B9

SODA Yasushi (M .D .,Ph .D.), Project Associate Professor
RSN AT/ L (B9

MIYAMOTO Shohei (Ph. D.), Senior Assistant Professor

BEMRE Eidn/Bt (BF)

LIAO Jiyuan (Ph .D.), Project Researcher
FEEFIE REE

SAKAMOTO Akira, Project Academic Support Specialist
FEEFIRE FER

ITO Shun, Project Academic Support Specialist

FMZERE KFEE
OHNO Haruka, Project Academic Support Staff
FIZERE FBIKTF

USHIJIMA Michiko, Project Academic Support Staff

ACHIEVEMENT

Q Hijikata Y., Yokoyama K., Yokoyama N., Matsubara Y., Shimizu E., Nakashima M., Yamaguchi M., Ota Y., Lim L A., Yamaguchi R,, Ito M., Tanaka Y.,
Denda T., Tani K., Yotsuyanagi H., Imoto S., Miyano S., Uchimaru K., Tojo A. Successful clinical sequencing by molecular tumor zoard in an elderly patient
with refractory Sézary syndrome. JCO Precision Oncol 2020. DOI: 10.1200/PO.19.00254

@ Hiramoto T., Tahara M, Liao J., Soda Y., Miura Y., Kurita R., Hamana H., Inoue K., Kohara H., Hijikata Y., Okano S., Yamaguchi Y., Oda Y.,
Ichiyanagi K., Toh H., Sasaki H., Kishi H., Ryo A., Muraguchi A,. Takeda M., Tani K. Non-transmissible measles virus vector with segmented RNA genome
establishes different types of iPSCs from hematopoietic cells. Mol Ther 28:129-141, 2020. DOI: 10.1016/j.ymthe.2019.09.007

Q Tahara M., Takishima Y., Miyamoto S., Nakatsu Y., Someya K., Sato M., Tani K., Takeda M. Photocontrollable mononegaviruses. Proc Natl Acad Sci

USA. 116:11587-11589,2019. DOI: 10.1073/pnas.1906531 116
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Research Center for Biological Visualization

HEEMFHRR D F

Laboratory of Neuroscience

#i SPEHGH  EFEL

TABATA Tetsuya (Ph. D.), Professor

BFY  ERE

Research : Neuroscience

AFREY: @ B¥RWRN

Admission : Graduate School of Science

HE#HDEOIOIFEXBN SNBERILOLEA N EOFIC
O TEHBRIFRILIETNTUVET, HENSEEBL VWS KOE
TIFETLHSHIESTEDTL &5, BIBIFLKHMSNI-FEREL
DBTO—DOT. STHRBETHILICEDDIFHRL., fAlcBD
ARZEI DT TPHEEA. RETIE. EBEEZFERLDOH SR
HREOESZ LT ICTORICHEME T THETESLS5ICAE>THD
FIH FLEFEZCOPRIEHDOFETY, EEFTEREISEMA
REO—FETHD ETH. BEDTICLEBRVWHTI L XAZ
ALZHBLTWBRLEZONE T, AMRETE> 3T aINT
DEVESFERRENRIC. LEOEBEHRRT—ILLTVET,
B2 oMz siEHs 3 e T DEERICOD Y IZIFED. B
BFTavlauNIOREEREBR L. €ORICHEET 28R
ROBIZBHLTVWET, —HRELARILTEIET M ZHREL.
FlIBLKDFANZILEERIZENBENTY,

AZEANTS LOHTWRHDIFFAT- B DKOERICMAD £HA. il
5047/ Lh IR EOBREFOERD ST D—EHEYINS i<
BRCZHHMIN TSI EBXIE. MOESEL X 3 HEEIRO
BE LD ZOBOHBELLDBINTIEHD R FEA. FAT=B DMK
KEEDBEFIE> 3P aIUNIDENICRZ N TIZLERTD
HEDETEEETRAEVTL L S, ARBOMOB S OFIREMRE.
Daniel Dennett DEZ—&fED M. BENSEOSNIREES TS
1Y TEMGLUICKRIET 2 C DM FRREBEREZHFI TVWAIETHD
FL&S5. ZOEIBKEZRRIZLOMNEETHILEXXT,
BICK > TEMIBERZRMICO—R L. 751V TBELTERER
BRICETZIUHTEIZDTY, AFCOEIBOEITEZE=4—93
H53—D0EREF > TLWBEMDD LhEEA.

Learn more P P37

MEMBER
g SPHETH/BEFEL BhE M RE/EE (EF) FZERE BT (X

TABATA Tetsuya (Ph. D.), Professor
AT L KA/ 1B (BF)
YAMAZAKI Daisuke (Ph. D.), Lecturer

ABE Takashi (Ph. D.), Research Associate
KilrEfIgE mlLETF

MAEYAMA Yuko, Technical Specialist

TAKISHITA Hitomi, Project Academic Support Staff
FTIEME 1 =T

SATO Misako, Project Academic Support Staff

ACHIEVEMENT

@ Tsuneizumi K, Nakayama T, Kamoshida Y, Kornberg TB, Christian JL, Tabata T. Daughters against dpp modulates dpp organizing activity in

Drosophila wing development. Nature. 1997 Oct 9;389(6651):627-31. DOI:10.1038/39362

@ Tanimoto H, Itoh S, ten Dijke P, Tabata T. Hedgehog creates a gradient of DPP activity in Drosophila wing imaginal discs. Mol Cell. 2000

Jan;5(1):59-71. DOI:10.1016/s1097-2765(00)80403-7

@ Yamazaki D, Hiroi M, Abe T, Shimizu K, Minami-Ohtsubo M, Maeyama Y, Horiuchi ], Tabata T./Two Parallel Pathways Assign Opposing Odor
Valences during Drosophila Memory Formation. / Cell Rep. 2018 Feb 27;22(9):2346-2358. / 10.1016/j.celrep.2018.02.012
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Research Center for Biological Visualization

@ T/ LBEHREDF

Laboratory of Genome Regeneration

s WM EE/BL (BF)

KOBAYASHI Takehiko (Ph. D.), Professor
B S FEEF
Research : Molecular genetics

AFREY: @ BERHMRM

Admission : Graduate School of Science

W13 30 RELULLFIIC DNA ZEGEMEE LTHEWMI LD F LT
DNA (FEMRPEMEICE D BELPT<HIBTID. RNAICLL
NEER2APEELHITTZ LA TE. EEPEEICHEI LV
WMER ST BBREINE T, EEIETICONMRENAKE<CAD, £
HeaE(LZ L TSMRE L TITBRIR T, BEFHHEX . DNA 3iR4
IKRKIELTWE X Lo E5HBEEDVW/DNAZETOHAETA
EREEB>TEET, FRELEBERVDHILEEEZEL. HALD
FERICHHRDET, ZCTEHBLEON. MlaZELIE3H%ETY,
DNA DENERT B L BTy FHA VLB D HBIZFRAHAIIC
EHAFICHEINE T, DEOMRELL . REEELRARICE
ICE>TOREELAD S 3% HR T 3 EHEABDTT,

ZNTIEDNA ICTEBIE. LWoltWE D& S ICHIfEE LA FE T
B2DTL&SH, RIFTOMEMAAIE. REREBOL S ICIFFELI DD >
TWEEA. FhlcBid. TD DNA DEN SHFEEEAFEIN. B
INBEEAEAELTUVET,

JRY —L RNAEIRF (DNA) IFHEOHRTH > HZEBICHER
TREELEFTY. EXMIETIZ 100 A —UEHDWFIER > o RE
BLEFHZERLTVWEY, ZOAEC—Z#FT 3 -OITEGTFIEERE
HBEBLTED., BICAS5 DNAICE (2AHUIM) %2 LIBIBICH
EREBRZZFELTVET, BRRVI LIS, T2 R HEMHESE
ZFRICABRIARNDZRESEZ L. MEOFEMHIERL. MIC2
REYMTEEE TR L. MEOFGIIABICERLET, COILE
IDNA D BILEHET 2T/ LERTHZI L ERLTVWET, FAfcb
& DNADMEDOK L ED LSBT FILDREL. MBEEBEHFES
N30, EICEBECVSHENZHAVWTIHELTWET, MR
Rig. MREELCOXNZIXLOBADHRST . TDABNRFEIC
&0 PABREDEREBEM CRIRDABEEOMRBICHOEN S LHFS
n¥xv,

Learn more P P21

MEMBER

R IWERE /L (2BF)
KOBAYASHI Takehiko (Ph. D.), Professor
Bi# SREEE /1t (BF)
IIDA Tetsushi (Ph. D.), Research Associate
Bi# {E4AK HEF/Ph.D.

SASAKI Mariko (Ph. D.), Research Associate

B AR BERF /L (EF)
OYA Eriko (Ph. D.), Research Associate
BMERRE B EARRS/EL (B

HORI Yutaro (Ph. D.), Project Researcher

RMERRE B EX/EFEL
NISHIZAWA Masafumi (Ph. D.), Project Researcher
KiErIHE #HRET

ASAKURA Tomoko, Technical Specialist

ACHIEVEMENT

@ lida T, Kobayashi T. RNA Polymerase | Activators Count and Adjust Ribosomal RNA Gene Copy Number. Mol Cell. 2019 Feb 21;73(4):645-654.e13.

DOI:10.1016/j.molcel.2018.11.029

@ Sasaki M, Kobayashi T. Ctf4 Prevents Genome Rearrangements by Suppressing DNA Double-Strand Break Formation and Its End Resection at
Arrested Replication Forks. Mol Cell. 2017 May 18;66(4):533-545.e5. DOI:10.1016/j.molcel.2017.04.020

@® Horigome C, Unozawa E, Ooki T, Kobayashi T. Ribosomal RNA gene repeats associate with the nuclear pore complex for maintenance after DNA
damage. PLOS Genet. 2019 April 18;15(4):e1008103. DOI:10.1371/journal.pgen.1008103
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Research Center for Biological Visualization

@ BEFRRALTIIARESE

Laboratory of Transcription Dynamics

M Re HE/ 8L (ERRETF)

FUKAYA Takashi (Ph. D.), Lecturer

5 9FEYF

Research : Molecular Biology

AFRIEY: @ MANLHREN

Admission Graduate School of Arts and Sciences

EEFHIEICSVTHONAREIZE>TWVWBDIRI YN\ YT — S
NBZFHIDNA TG TUNV Y —FESIRENARGEERFC AT IF
R—E = OfEEE N L TENEEFOERSIEE 2 RZEMICHIE L
THED. BEZ1 I VIPERERLICS U BB BT RIFAGZ
AEEICLTWVWET, J|E. E b/ LARICIFDHRLCED 40 AULEDD
IVNVH—DEFEETRIERBHLOSNTED. 1 DDEEGEFICHLT
BLE20HKDIVNY Y —HZOEBEFBICBHLNTVWRIEEZRS
L% 3 (ENCODE Consortium, Nature 2011), . TVN\VH—%
N UTSBEFRBEHED. BEEREY O/ OEMLEP T 0L
MEEAETEHERIVWTHRESNATWVWET, FRIVNIY—IC
S BEERIENERICHEEL B BB BEELOHLTIEE
DREAE BB ECHESHETNTEE LT LHL. CDLSICT
YN —EN LIEEREOENFNEEEA DN D TARVWLAILT
Ao INDDHZ—AHT. EDLSICIVNYH—DBLTVS
DHEWSIRERBHHEAMC DOV TIIKIAL LTASHBRICEENT
WEd,

KL2OMBRETIF. £T>avdavNINHERICS W TEREEE
ZARLTAMEDS A TIX—S Y IRMERELT. TV NIH—
MECFREZHET 28ERE%L 1 MREECTER TS 2B
BLEYT, IVNIHY—IZBE. ENEGTH SE kb~FE kb 1Y
BNTEELTVWETH. T35 LERMIVNAYY—HEDLSITE
FIEGEFEHEEFRL. TOBREDL S ICEEFHENFIEINTL
IO ZLAHMICEIELILIEVEEZITVET, FATIX=I>F
ICZ. 7/ LREPT TS T RT 1 R ELFE. EEEGER
BEHOWBIFEZREETZLICE>T. TRETICHRVEFLS
moOrsEY bR EBETZIEBIELET,

Learn more P P15

MEMBER

HE R ES /L (EaEE)
FUKAYA Takashi (Ph. D.), Lecturer
B sEE/EL (BF)

YOKOSHI Moe (Ph. D.), Research Associate

HEMRE )& NE
KAWASAKI Koji, Project Researcher
FrERE BT

TAKISHITA Hitomi, Project Academic Support Staff

ACHIEVEMENT

@ Lim B, Heist T, Levine M, Fukaya T. Visualization of Transvection in Living Drosophila Embryos. Mol Cell. 2018 Apr 19;70(2):287-296.e6.

DOI:10.1016/j.molcel.2018.02.029

@ Eritano AS, Bromley CL, Bolea Albero A, Schiitz L, Wen FL, Takeda M, Fukaya T, Sami MM, Shibata T, Lemke S, Wang YC. Tissue-Scale Mechanical
Coupling Reduces Morphogenetic Noise to Ensure Precision during Epithelial Folding. Dev Cell. 2020 Apr 20;53(2):212-228.e12. DOI: 10.1016/j.dev-

cel.2020.02.012.

@ Yokoshi M, Segawa K, Fukaya T. Visualizing the Role of Boundary Elements in Enhancer-Promoter Communication. Mol Cell. 2020 Apr

16;78(2):224-235.e5. DOI: 10.1016/j.molcel.2020.02.007.
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Research Center for Cellular Dynamics

DFRERRF L EBLRP | 2 FIRRARDEF

Laboratory of Molecular Pathobiology

HEHIR Bl @/ EFEL

AKIYAMA Tetsu (Ph. D.), Project Professor

B5F : 2 FHRENTE - DFERF

Research : Molecular and Cellular Biology * Molecular Oncology

B DOMRETIREILUTOL S BHREZIT>TVET,

1. BPASKREDHR

BRiE. DAL REME. REFRR. OE. VONERZDOS
FRABEEMBOBR T 2 NREISEBRINTVWET, Fhfbid.
AN HNREOHEEROBITICIDBATVE T, Fiz. B
AMBBIHE—TIE R <. ERBEODERZSHEINAMBENEEL F
T ZOHTH MMMARMI CIENZMENEEZTER T 380
HEH GEREREE) 2o TWLWB A D> TEF L. NARKIR
DHNRBCAEE AL TESER LD DM LD T30 FiEE
BHSMCT R BN LTHEZEDTVWET,

2. RELZET YR %AV BRI

Bl RNAKESE YNNI B% 11— R 93 Mex-3B BIzFEXET
BYVRARBHFLERTIRLORETTZ e ZRBLE LT, Mex-3B
AN BOEICHITIREANEZAELTVET,

3. BEEIY VU RZHWCIEE. BEEDOHRE

BEB%E T2 DIEMD TRMkE CIHENZBET. TORERELH
FEREC BEICEHEL TVWRLEZBNTWET, LHALZDDF
BEIFLLK D> TVEEA, BMRETIE. PX-RICS 2V NIEH
BEEREICEELREERI-I 2R L. RikEDE S 58%
BICHIT2HEEZBTLTVET,

Learn more P P13

MEMBER

BERE L/ EFELE

AKIYAMA Tetsu (Ph. D.), Project Professor

BREAHIR B ES/FL (BF

KAWASAKI Yoshihiro (Ph. D.), Visiting Associate Professor
BEMEER N/ B (B

NAKAMURA Tsutomu (Ph. D.), Visiting Associate Professor
HERMH MEXR/EL (BF

HAYASHI Tomoatsu (Ph. D.), Project Research Associate

FEBIE LA RN/ B (BT

YAMAZUMI Yusuke (Ph. D.), Project Research Associate
FEMRE WBEHEHAS/ B (BF)
KAMOSHIDA Yuki (Ph. D.), Project Researcher
FEBE Ak HE

SHIMIZU Naomi, Project Academic Support Staff

i $EBE CONA BRANDON JAMES

CONA BRANDON JAMES,
Project Academic Support Staff

FirzEHEe (LAE
YAMADA Aj, Project Academic Support Staff

EHMES  BRE MK

IIDA Mai, Technical Assistant

ACHIEVEMENT

@® Nakamura T., Arima-Yoshida F., Sakaue F., Nasu-Nishimura Y., Takeda Y., Matsuura K., Akshoomoff N., Mattson S.N., Grossfeld P.D., Manabe T.

Akiyama T. PX-RICS-deficient mice mimic autism spectrum disorder in Jacobsen syndrome through impaired GABAA receptor trafficking. Nat Commun.
2016 Mar 16;7:10861. DOI: 10.1038/ncomms 0861

@ Taniue K., Kurimoto A., Sugimasa H., Nasu E., Takeda Y., Iwasaki K., Nagashima T., Okada-Hatakeyama M., Oyama M., Kozuka-Hata H., Hiyoshi M.,
Kitayama J., Negishi L., Kawasaki Y., Akiyama T. Long non-coding RNA UPAT promotes colon tumorigenesis by inhibiting degradation of UHRFI. Proc
Natl Acad Sci U S A. 2016 Feb 2; 113(5): 1273-1278. DOI: 10.1073/pnas.15009921 13

@® YamazumiY,, Sasaki O., Imamura M., Oda T., Ohno Y., Shiozaki-Sato Y., Nagai S., Suyama S., Kamoshida Y., Funato K., Yasui T., Kikutani H.,

Yamamoto K., Dohi M., Koyasu S., Akiyama T. The RNA-binding protein Mex-3B is required for IL-33 induction in the development of allergic airway
inflammation. Cell Rep. 2016 Aug 30;16(9):2456-71. DOI: 10.1016/j.celrep.2016.07.062
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Research Center for Cellular Dynamics

HMRARMERDI / RE - BEHRAESF

Laboratory of Stem Cell Therapy

HEHE EER/BPEL

MIYAJIMA Atsushi (Ph. D.), Project Professor

=P : S FHEEME

Research : Molecular and Cellular Biology

ML, £ b iPS #BAE (induced pluripotent stem cell. A TZAEM4$324AR)
ZH5VEEEERPRAEMEMNEIEIATED. HRREICEWVWT
b, FRESSUVERENRE LICAEEDORE - BIEMARICED<A
TWET, €5 LIEARRRICEVWTIE, E~IPSHEADSBEMNE T
SREOMIBOMEPHEBOBELBIRND OMENICHEET R0
BEARACRD E9, FRIZAEHCESOROBETHD. TOFHE
Whex 18 S FFREMAe (FHlf) (&, RaREAORTRIBRMEAD (FFEFEAR)
SOREL &7, FEFMRE. NEMBRXEERMR (FEMRE) &
HICHHEFEEZFRL. h oMM TOERNBHEEEREZD5 L
THBERICRAA LT RFED AE S NE T, HIRETIE. MR
AR, MERMREZIICH. FEZERT 258llazehen
FE - O - BEIT DV IATLZHEEL. ThSOERPHEREEEE
ERORFHREDBITZITS C L T, FHEOREX N =X LOEA
ICERDHATEE LT

5 LIEMRICH e DF, FROREERICH T 2 MmMAEIER -

SO FIVERBMT BT £ iPS HBEh S AFE MR AR,

BHERMREAOMETNETNFEL. T5ICENSMEEEEAE
DB THENATEEBOERERET 3 HEROMARET-
TVWEY, BRICOVWTHEKIC. BBRREBERICH T3 MEEEE
B - U F LB LI FEEEREHHB VB L T, EMIPSH
fam s >R VEEMR (BERMER) 280 & MEEREEREER
THRILICRMLTWET, Ch5ok ~iPS filah 5 oiEiaanit -

BRBEORMEIREY 3 2 & Ty invitro BREET )L D RIFE 0 BIZREH
REITSLEHIC. BEEENOEMAZBEELTVET,

Learn more P P25

MEMBER

BEEE EER/EFEL

MIYAJIMA Atsushi (Ph. D.), Project Professor
BEARR FEG/EE 8F)

ITO Tohru (Ph. D.), Project Associate Professor
IR AP LR/ BT (BF)

KIDO Taketomo (Ph. D.), Project Lecturer

HEMRE Bd (ZE) T

TANAKA Hiroko, Project Researcher
FTEEFIHE #8 8T

KAMIYA Yoshiko, Project Academic Support Specialist
FirERE HE TRF

KOGA Chizuko, Project Academic Support Staff

FiiERE EFHEE

HOSHINO Yukari, Project Academic Support Staff
BAFIHRESFIMRE 185 X%
HIMENO Misao, |SPS Research Fellow

ACHIEVEMENT

® KouiY, Kido T, Ito T, Oyama H, Chen S-W and Miyajima A. An in vitro human liver model by iPSC-derived parenchymal and non-parenchymal cells.

Stem Cell Rep. 9, 490-498, 2017. http://dx.doi.org/10.1016/j.stemcr.2017.06.010

@® Kamimoto K, Nakano Y, Miyajima A, and Itoh T. Multidimensional imaging of liver injury repair in mice reveals fundamental role of the ductular
reaction. Communications Biology (2020) 3: 289. https://doi.org/10.1038/s42003-020-1006- |

@® Chen S-W, Himeno M, Koui Y, Sugiyama M, Nishitsuji H, Mizokami M, Shimotohno K, Miyajima A and Kido T. Modulation of Hepatitis B virus
infection by epidermal growth factor secreted from liver sinusoidal endothelial cells. Sci. Rep. (2020) 10: 14349. https://doi.org/10.1038/s41598-020-71453-5
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Research Center for Cellular Dynamics

REDMCIBER KD F

Laboratory of Developmental Biology

HEIR B EX | BFEL

HORIKOSHI Masami (Ph. D.), Associate Professor

2R L EEFHRIE

Research : Biochemistry, Molecular Biology, Genetics, Structural Biology, Systems Biology, Evolutionary Biology

AFERES

Admission :

RERMARA

Graduate School of Pharmaceutical Sciences,

g ILEGERORRICEDRESNE T, —ES5HA DNAEE
(Nature, 171,737 (1953)). A~RO>E (J.Mol.Biol., 3,318 (1961)).
BEIGEES (Proc.Natl.Acad.Sci.U.S.A., 47,1588 (1961)) % & 4EMmiEHR
OHERS - ZROFREARHEIN. ZNEREBICESVW-BHRMAEHIZ
DBRERICHD E LT, SBREMRARICEATIEXREOXERIIITH
Nd30TL&EOIH?

B, EREVOEEHEREHRTRZTV. R - FTER
ZER. KBEPBTHo/OXFURRICEFLE L. EREY
DNAIZX U LAY —LHEFRBERNTHS 78 (Science, 184, 868
(1974)). EX brOHRIZ. BEEREAEOERNZREAZZ X I3
ERSER

FLOWRHEAZIBESEFZR/RZD. EX MY T+—ILREEFTS
TFIID DEERF K X1 Y Z BV, B RLVSEROFAEEERE
FOER - WREETICRTILEYS. TNSEFZAVT. LEBHAEERE
i - EREHEOREMEET )L "Negotiable border modely
(Nature Genet., 32,370 (2002)). (H3-H4), BEf&H 5 H3-H4 Z 21k
ADODEEM %R BH L7 TYawara splitmodels £T (Nature, 446,

EEERHIEOPLRFER N OLTI /BICREEEEAL. #
HEfRIT S 2HBE (GLASP and GLAMP strategies) Z& O (Genes
Cells, 12,13 (2007); 14, 1271 (2009)) . T LB DL FERRTRE DR
BB EZ 5 X LW WS, “Histone code hypothesis” IZKE
KFETRIHMREZE. ER b AREMY X T LD EEEZE ISRy
hO—UEETHZ xR L F L7 (TModification web theory 1),
F7o. “Modification web” OEB Y &3 REMEIED . BHROZA.
W, REZ—IEL. “web” WEDM. MR, ELZiBS lSignal
router theoryl ZiREBL. EREVMEEE DK 50% IZ LS REFIEE
DEERMEEDE R ZBAS M L & L7 (Genes Cells, 14, 789 (2009))
CRIATIE, FEHS—Hib OEBINED > BB TEHO
RIWFHITaAZy MEEEFOEBE Y T 1=y FOMEEERBRSHICT
3I121E 71 IDNADFICA S B WIRR THADRATREL SNBH+-E
FRIOBEFRIEEBOTEAE ? 1 SEWMO EF. HRW\WTHRIH
MLEFTVET (Proc.Natl.Acad.Sci.U.S.A., 111, 699-704 (2014).
Sci.Rep., 6,27922 (2016). Cell Rep., 21, 3941-3956 (2017)),

Learn more P P19

MEMBER

HHIR  JEMESE / RFELE

HORIKOSHI Masami (Ph. D.), Associate Professor

EBEEE RBIIRTF
HASEGAWA Kyoko, Assistant Clerk

ACHIEVEMENT

@ Kimura A, Umehara T, Horikoshi M. Chromosomal gradient of histone acetylation established by Sas2p and Sir2p functions as a shield against gene

silencing. Nat Genet. 2002 Nov;32(3):370-7. DOI:10.1038/ng993

@ Natsume R, Eitoku M, Akai Y, Sano N, Horikoshi M, Senda T. Structure and function of the histone chaperone CIA/ASFI complexed with histones

H3 and H4. Nature. 2007 Mar 15;446(7133):338-41. DOI:10.1038/nature05613

® AkaiY, Adachi N, Hayashi Y, Eitoku M, Sano N, Natsume R, Kudo N, Tanokura M, Senda T, Horikoshi M. Structure of the histone chaperone
CIA/ASF|-double bromodomain complex linking histone modifications and site-specific histone eviction. Proc Natl Acad Sci U S A. 2010 May

4;107(18):8153-8. DOI:10.1073/pnas.0912509107
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Research Center for Cellular Dynamics

RNA ¥ BEHH3E 2 55

Laboratory of RNA Function

#ig BES/BL (IF)

TOMARI Yukihide (Ph. D.), Professor

59 &P

Research : Biochemistry

AFREY: O FHAELARNFHER

Adnmission : Graduate School of Frontier Sciences
icb5D45 / LDNAICO— RTICERBRIE. BEEICE>TAYE LOLINSDIEI—RRNAD, EDLSICLTEAETN, D&
>T ¥ —RNA (MRNA) ANEELESNDBIC. 2V /INIBEACE] SHEFETHELTULROMIDWVWTIE, EFEL<DM>TLEEA,
RENBIETERELET, LHLIEFE. FlcBDEDHICIE mRNA A5 OMBETIE. ELZF. EYYER. HlEEYFE. BEERY
RIFITIRERL, BABRO T2V NNIBICERINTICIFRES< ZHHAEDEBZZLICED, FEOI—FRNAZHDOE LTERNAT—)L
RNA| BFET B EDPESMIB>TEE Lo CDESBRNA K ROFRBRBICHHLTVET,

JEI— R RNA EMHENTWVWE T, JFO— K RNA DR THAFIC,
microRNA % siRNA. piRNA % £'® 20 ~ 30 IEE D)\ F RNA &,
BE L EFHNAIZEN RNA ORRE&ICHIHL. BETERBESRR
ZEEZTVWBRLEZSNTVET, oo /9 F RNA IFEREYFH
ROYV—ILE LTREIFTERL, RETREERL LTHRATHIE

LHTWVET,
Learn more P P4l
MEMBER
BI® AER/HL (IF Bh¥ R EH/ L (BF) FZEBE IMRERTF
TOMARI Yukihide (Ph. D.), Professor SHOJI Keisuke (Ph. D.), Research Associate KOSHIBA Yukiko, Project Academic Support Staff
M A5k /B (BF) EMErIME RFEF/ L (BEF) BAFMIRESKAARE  $TIL S=KEE
IWAKAWA Hirooki (Ph. D.), Lecturer IZUMI Natsuko (Ph. D.), Technical Specialist TSUBOYAMA Kotaro, JSPS Research Fellow
B ABHIL/ L (BF) FZEBE B &
NAGANUMA Masahiro (Ph. D.), Research Associate KIYOKAWA Kaori, Project Academic Support Staff

ACHIEVEMENT

@ Iwasaki S, Sasaki HM, Sakaguchi Y, Suzuki T, Tadakuma H, Tomari Y. Defining fundamental steps in the assembly of the Drosophila RNAi enzyme
complex. Nature. 2015 May 28;521(7553):533-6. DOI:10.1038/nature 14254

@ Izumi N, Shoji K, Sakaguchi Y, Honda S, Kirino Y, Suzuki T, Katsuma S, Tomari Y. Identification and Functional Analysis of the Pre-piRNA 3' Trimmer
in Silkworms. Cell. 2016 Feb 25;164(5):962-73. DOI:10.1016/j.cell.2016.01.008

@ Izumi N, Shoji K, Suzuki Y, Katsuma S, Tomari Y. Zucchini consensus motifs determine the mechanism of pre-piRNA production. Nature. 2020
Feb;578(7794):311-316. doi: 10.1038/s41586-020-1966-9
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Research Center for Cellular Dynamics

@ TBHENFHREDF

Laboratory of Behavioral Neuroscience

HHEER RLEX/ 8L (BF)

OKUYAMA Teruhiro (Ph. D.), Associate Professor

P TEMERE

Research : Behavioral neuroscience

AFEREY: @ E¥XRHRM

Admission : Graduate School of Medicine

HEWETEHERZMERY hT—2

B E b EEDIHRELRT 28MIE. EEROMEERDOEZRE
BL. TOZNZNOEFICH LT, BETECERTER L 5
BV BRI 5ETZIET, BISHBHREFRLTVET, LR
RETIE. MEEKICOVWTORR. TADE HRUEE »EED
BRI CALBEIRICH B e 2 HKRA L, BI. HIRTEOHRMTEER
B33 -_a—0OVERORER. 7z RT1 IR GLEERF)
THEB TSI LICk D, RIBEOABNBESWIICHINLE LT, ]
Eid. REICE D& S ICEBBRAMTMINT, THFS) » ML &
Wo e, fBECBEOBHREEBRODICKRBDRBEBRNMERI N
0N, HERFENICRALTVWED,

HEEF 2BV BREOHFRAREDRRE

BEERNRY b SLRERHAMIZI 2=/ —>a VEEAICEEET
THRHEEBEDO—DOTITI ZOBRBAAZILIZDVWTIERFO =D
FEBICHZLTFEZ>TWVET, HARETIE. BREREIERMEIERIC
HEEEFHOEZBIHIC. FEREOMEHECFRLBEEOEREE R
BLTLWEY, BICAKREVEIC. —BOBEFESREIF. EETERS
fehD&SIC. —BRTREOLTHRRBTES FERTIE hLOH
BFeEZFOENHONTVEY., BEEOHEXA N =X LFHEZE
LT ABB R RESREI RO ATREM ZIRR T2 ZBIELTVLE T,

Learn more P P33

MEMBER

AR R ER /ST (B

OKUYAMA Teruhiro (Ph. D.), Associate Professor
Bh¥ HEBEAR/BL (¥

TAO Kentaro (Ph. D.), Research Associate
BAFIHRESHIZRE E 4%/ Ph.D.
WANG Mu-Yun (Ph. D.), JSPS Research Fellow

BAFMHRRSKAIRAE Ex RiT/1% L BE)
WATARAI Akiyuki (Ph. D.), JSPS Research Fellow
FMZEBE ERkER

WATARAI Aurora, Project Academic Support Staff

FERE SN ETF

YOSHIMURA Ikuko, Project Academic Support Staff
2IZIERE  TANG Thuy Minh / Ph.D.
TANG Thuy Minh (Ph. D.), Project Academic Support Staff

ACHIEVEMENT

@ Teruhiro Okuyama, Takashi Kitamura, Dheeraj S Roy, Shigeyoshi Itohara, Susumu Tonegawa. Ventral CAl neurons store social memory. Science.

2016 Sep 30;353(6307):1536-1541. DOI: 10.1126/science.aaf7003

@ Teruhiro Okuyama, Saori Yokoi, Hideki Abe, Yasuko Isoe, Yuji Suehiro, Haruka Imada, Minoru Tanaka, Takashi Kawasaki, Shunsuke Yuba, Yoshihito
Taniguchi, Yasuhiro Kamei, Kataaki Okubo, Atsuko Shimada, Kiyoshi Naruse, Hiroyuki Takeda, Yoshitaka Oka, Takeo Kubo, Hideaki Takeuchi. A neural

mechanism underlying mating preferences for familiar individuals in medaka fish.

Science. 2014 Jan 3;343(6166):91-4. DOI: 10.1126/science. 1244724

@® Award: The Commendation for Science and Technology by the Minister of Education, Culture, Sports, Science and Technology. 2019 Apr
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Research Center for Cellular Dynamics

KRB E R ITRBIRAE D F

Laboratory of Computational Genomics

SR B PE—BR /181 (IRIR%F)

NAKATO Ryuichiro (Ph. D.), Lecturer

5 7/ LERS

Research : Computational genomics

AFEREY: @ EFRHARA

Admission : Graduate School of Medicine

O FESAIRBNFMEN

Graduate School of Frontier Sciences

ETEE
é:-!
i =]

-

7 Lid THAZBX TRIMINMIERORR T, T—28
IZL T DVD1 A Himiz AW/ LEEFIDORIC. £EMmDH5031E
WHAEDHAENTVET, RER—7 >4 (NGS) ZHFE LB
BMORRICL D, BE, BE. IEBSEHEHRCYS / LLtosEY
FLBEELY / LANICERATZ A TREE B D £ LT, EEMT
O 1Y MI&BARBIERNGS T—ER—IHRAIHELTED,
FIICNGS BRIt EX3 Tl &30 CNODAKEDT—H%TE
ML, EROFENLEBRICOANZIEEN DL FLVNEEES
3 [T—42Bafs / L] ORFIEE->TULET,

ZNTId. KEOD NGS F—2h S EYENICEELREREBZICIEL
STNELVDTLLSIN? NGS F—RIE 1T TILTHERICRS /
LLRILOEREEF>THED. TNHEE. BTV TILeidL
ENCERADBVWT —HRBICEDET, i, B5N3T—20DiE
EXTF—FORFMIEIRBASCICIESIES T, BIICE L LWREBO
T—RIFRBICKIRIESDEINELE T,

ZDESBERBROE VI T—FETICLIZBSRET / L1A
Y ORFETS CCIBRAETLIRICHLL, RESLFELHBIC
BEAHDSY. BURAFILZRF>T—EHOMEE LHZED & S BRERH
TERVEWSTRDBD &9, RIBICARZH5. HRLBBM (7—
B) BRELTEFhE, BEBEYT3D0HE (V—IL) . HE
TE3>x7 (BBIRE) RO THL. EVWSKRRTY,

COBBEERRINL, HAOMRETIRT — BB/ LEFERTO
THDOFERFEICMOBATVET, BN TSI VICKZFEH
LICE > TRV IX FZERL. TRy IXAF2I0e<HmL
VWHIRZBE37cODKRBFURYT / LT ZERAT 5 HIC. Rtz
B57 / LEREFAREDOERICONZANTUVET,

Learn more P P27

MEMBER

Em PR RE—BR/ B (B
NAKATO Ryuichiro (Ph. D.), Lecturer
BIEFIRE MEEBET

YOKOTA Naoko, Technical Specialist

ETEFIME AR RT /Bt (@R
SAIJOU Eiko (Ph. D.), Technical Specialist
BERRE Mg B /Bt (BERS)

NAKAJIMA Natsu (Ph. D.), Project Researcher

${EEFZEE  NAGAI Luis Augusto Eijy / 18t (BERIE)
NAGAI Luis Augusto Eijy (Ph.D.), Project Researcher

ACHIEVEMENT

@ 7 Integrated analysis of gene expression and chromatin folding regulated by cohesin, cohesin loader and CTCF”, The 13th International Workshop on

Advanced Genomics, 2019 June

@ Nakato R, Wada Y, Nakaki R, Nagae G, Katou Y, Tsutsumi S, Nakajima N, Fukuhara H, Iguchi A, Kohro T, Kanki Y, Saito Y, Kobayashi M,
Izumi-Taguchi A, Osato N, Tatsuno K, Kamio A, Hayashi-Takanaka Y, Wada H, Ohta S, Aikawa M, Nakajima H, Nakamura M, McGee RC, Heppner KW,
Kawakatsu T, Genno M, Yanase H, Kume H, Senbonmatsu T, Homma Y, Nishimura S, Mitsuyama T, Aburatani H, Kimura H, Shirahige K. Comprehensive

epigenome characterization reveals diverse transcriptional regulation across human vascular endothelial cells. Epigenetics Chromatin. 2019 Dec

19;12(1):77. DOI:10.1186/s13072-019-0319-0

@ Nakato R, Shirahige K. Sensitive and robust assessment of ChIP-seq read distribution using a strand-shift profile. Bioinformatics. 2018 Jul

15;34(14):2356-2363. DOI:10.1093/bioinformatics/bty [ 37
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RS H

Laboratory of Neural Computation

RET Mk BX /L (FEETH)

FUNAMIZU Akihiro (Ph. D.), Lecturer

R EHERN - O 27 LHERE

Research : Computational and systems neuroscience

AFRIBY: @ WAXILHEH

Admission : Graduate School of Arts and Sciences

MR AN TEAWVWTY, REARSHMERICIEK. ENZD L
SICEEZETE. EDOELSICER. EDLSICTHZRET SHh ZEH
TESHENEDHINS5TY, EOHREF. CORBRAEDRHA
TOERO@AEBRLTVET, FZF. ATHEE A) ICEWSH
ZHMEFEIEELE L. BRFERIE. BRCBEL S ADNEE
B LU BEEORENSAD LFERDITHL X7, REOHWMFE 3.
BREERUED STHREEZ TEERETCRRALET, BHRAUEICS
TR EMFEBOHES  BWMIATL & 50 FaZld. EFILE
M LTIRIZZAVT, EIC 2 BREFREDPOT T ROERES %
FINSTLA RS VI THAILE T, Floo YT XOMER%E Y&
EETELMTEET. YUVRDTECRES . BHFEE L OBRE
FARB T, MOEBRICEITET,

AOBEFFEMIE. RFOTEE - MEMRIBRE T, £Y0iE
ZHROTOIFFEMWAEFEEDN ST, TNETREORY P ATHEEDC
LA EZTVWEHATLT

ZOYE. REFENED oI HHD. THEEEEDICIEEThE
HM35) LRV HERFZOBEICAD % L, TORSABERELE (4
BRIZEMAERAR ) £ Anthony Zador %4 (Cold Spring Harbor
Laboratory) D FT. Efm & RBRORMEMAEZZVE Lco MOMIEE
BICH, ATHEEL ARAREREDNEEINTVS, COLSHHE
RER/BITIC. MORBES LIERELET,
EFOBICIEATRET A M FE R IC IR RFEL DD £7. 5.
COESBBBEEYVRATEML., #BEHZERIL. BRFBCO
BUOEZANET, BRIG. MTREMRZ ATHEICGELET,

Learn more P P17

MEMBER

A MK EX/ BT (BHEIS)
FUNAMIZU Akihiro (Ph. D.), Lecturer

By EECAR/ @t (BHETS)

ISHIZU Kotaro (Ph. D.), Research Associate

ACHIEVEMENT

@ Funamizu A, Kuhn B, Doya K. Neural substrate of dynamic Bayesian inference in the cerebral cortex. Nat Neurosci. 2016 Dec;19(12):1682-1689.

DOI:10.1038/nn.4390

@ Funamizu A, Ito M, Doya K, Kanzaki R, Takahashi H. Condition interference in rats performing a choice task with switched variable- and fixed-re-
ward conditions. Front Neurosci. 2015 Feb 13;9:27. DOI:10.3389/fnins.2015.00027

@ Funamizu A, Ito M, Doya K, Kanzaki R, Takahashi H. Uncertainty in action-value estimation affects both action choice and learning rate of the choice
behaviors of rats. Eur ] Neurosci. 2012 Apr;35(7):1180-9. DOI: 10.1111/j.1460-9568.2012.08025.x.
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Research Division for Quantitative Life Sciences

NAFL2TAIT 19 ARERH

Laboratory of Bioinformatics

HEHR () BB5/#EL (BF)

IWASAKI Wataru (Ph. D.), Associate Professor

g : @ HRAF A¥REFRHER

Affiliation : Graduate School of Science, UTokyo

MENT7 7O—FTEGDE(L - £RE - KALEEZHEAT S

B DMRETIE. HEDEWPERDIEICT +—H A LIRER
DEMED S, MBNEBT -1 T INCERT B2EYFEANDK

IRRNUUTEELTVEY, ELTNA A AV T AR T IR B -

I, RR. T IS TFIVT EMRBFOKMCPFEDS
HlcH5W BT TO-F2EARLE WD ANDD. ERDELLE
BICHT R Z U TAHAR. T LTSHRAEMDF ORI OMEEZ #
BALUERY AMRICERDEATVET,

REIFIC. UTORET—TICBDBATVET,

1. £8P RTLERFE (5 LPERS AT LOELICET 35
RIFIE - SRR DfEER)

2. IOYRTLEIESY (ERANMEE - MISSNIFLRE - &
R fRER)

3. DNABZHIZERIFE - KRAEMT / LF CRIBEMEY-EETIVEY -
HERERFNBCH DM DR RE D AREA L JERR)

4. MHMEBEEE - ZRTA—ZI IR (KRRET—2 DX 2B - BEE
HERTRIRRAT IC & B F TR L aniie - EMFEBMROHER)

5. BEFREE (CORVHMIRETEGRFRSENEITEEATYL
20H0 71 ZERICERTS)

6. CNODHADHFZEFT 2 -ODOKIMME (REMICH A58
R TCDDRBEAM - NAF A 2T T+« 7 ARRAMEZ)

Research Division for Quantitative Life Sciences

e BIEFRY FI—OHRREH

Laboratory of Genetic networks

EB#HIE Charles Boone

Charles Boone, Visiting Professor

g : @ E{LHERERR

Affiliation : RIKEN

My lab developing and applying functional genomics approaches
for mapping genetic, and chemical-genetic interactions on a large
scale. We developed an automated form of yeast genetics and
applied it to the construction of all 18 million yeast double mutants
to map "550,000 negative and "350,000 positive. A comprehensive
set of genetic interaction profi les maps a model of cellular function
in which each gene is placed within a functional hierarchy. This
model of cell function can be used to interpret chemical-genetic
interaction profiles for bioactive compounds, thereby linking them
to target bioprocesses and pathways. The global yeast digenic

interaction map can be expanded to more complex genetic

88

interactions, such as trigenic interactions, diff erent conditions, and
diff erent genetic backgrounds. We are also mapping genetic
interaction networks with human cells using newly-developed
CRISPR-Cas9 approaches for genome-wide genetic perturbation,
and our preliminary results suggest that many of the general
principles discovered with the global yeast genetic interaction
network are highly conserved. Ultimately, we hope to discover
genetic interactions underlying inherited phenotypes in human
genotyping data, and we attempting to develop new computational
approaches for discovering gene pairs that are associated with

human disease.
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Research Division for Applied Life Sciences

HZVEREDFREDEF

Laboratory of Rare Disease Research

EEEHEE REH/BL

IZUMI Kosuke (Ph. D.), Visiting Associate Professor

s @ 71S5FILT1TINESREE

Affiliation : Children's Hospital of Philadelphia

AXERBERBOHARD, 5. REBEICES TS EEFHRRWERBOBRAPZEELET,

E MIEREBRICEVWTEGRFRENZ 1 FI v IICRIEI ATV
B2LiFNSNTED., SREBERBORFAEGFOSIE. BE
BRICEELRINEZRLCIEEFHEF T, LHALAEDS. En5
EEFIHEFIAEDL S ICHREAL TEGFRREFEZIToTVLEDNE
FEICIEATNTVEE A, BF. RERS -7 —Z2BVT
7Y — LT W o I ERASB CFRERMAEATH, EXRERBE
EHOHRRRECFORENBTZICBE>TETVET, TORBRE
LTELK OEERIHEFZ 11— RT3 BICFOERICEDAERERE
DRIETEZEDNDOD>TEX LI LALAED S, £DEEFIHE
FORBICEBFEREAN A LIBKBADROEETT, KRR

BORREICHERECOERDO LUTHBZ e 5. AREEHIE
WEZERY 5 LTH, AXREREREOREMIBMRRAIIRRDORE
EWRET, BRADMEKETIE. CHOPS FEMZEE> ARCN1 BEEfE(RES
ZOFRAXRERERHEZ ETILICE MIBREICEERRIEZ R
TEREFRRGEEBOREBEAZERELTVEY,

Research Division for Applied Life Sciences

EVBERIFRARDH

Laboratory of Bioinformatics and Computational Physics

#qi% (RF5) Bk HSE /B

SHIMIZU Kentaro (Ph. D.), Professor

FRIE : @ HRAF A¥REFEGHFHER

Affiliation : Graduate School of Agricultural and Life Sciences, UTokyo

2ONVBOREERTR - HEETR

FYNVBZVINIE. DNA. RNA, 1, BB, £8. B2 FLEY.
ZOMITEIELDFLOEEERICDOVT,

FHEEERFA : 5 5N2 Y NNVBIMIODFEHEERT 3HE
ShEFRls TEEFREUFR : X o8 YNNI BOFRTHIF
LRI RREBR N ZYNIBORBENME SN TV BIEEIEHE
BEAAE CHOE TR TR yF > IFR  BEKDOEEZ TRl
D320F77O—FHSMRET>TED. ThEERELILFRS
2T LORAREICHMDBATVE T, BEtNFE. BRFEE. 2N

1QB / INSTITUTE FOR QUANTITATIVE BIOSCIENCES

VEBEER. TRILF—RIMEARY. BMICKE L TEHREFEE R
WTHD, £l FPZal—2a>zAVT. YENGHEEER
ZEEICTR - BT BMRBIToTVE T, ZDIFH. BIREBIEH
Fl tail anchor # Y NV BFRALBEERE R > NI BOHESET AL
FHREVNBF AR OBETAOFELERE L TVWET, 20184
Eld. &<IS. 2o No8e 2> /NVE. DNA. RNA, [B&E. €8
OHEEERABUFAOFEZHREL. HARSLNILOFTABEEE
mL&EL7T,
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Research Center for Biological Visualization

M BEEN RE R AR 1L 59 57

Laboratory of Functional Nuclear Imaging

#i% (BW) ARE/1BL

KIMURA Hiroshi (Ph. D.), Professor

FRE: @ =ETEAY

Affiliation : Tokyo Institute of Technology

BErEX b UEMHOEHIRSIIFTIOR

EXFU® RNARU XS — || OBIFRBEN £ S Ml TRET 3
fedh. ENSOEMICHRERNAT/ Z70—FILAEEERL. kB
ROBENZHNREESHACEGFI—RETO—J 2R L. &
2. BEFI— REO7O—TIEEFRTORTCREEOBERICE
ATH%, ChSOEMERERITRILTO0-TJ2RVT. B5EY
LICHES 7O F U EHBEORBITEIT> TV, CNETIC. AT
O RRFILEVICEBIENEGCTF 7 L1 OFECEDF 2T+ V2%
AL, EX MY H3 D7 EFIUEDEEDORIRN SHRICUV31B
RBERETDICZESNILT. HE. B3 v I ML RIZELD

HTF 51 MEGFHNSOIFET— R RNA DEEFES(LPIENS / L5EN
LD E Rk AEMHDEIC DWW TEHHIEToTW3, —A. &fE
FEROMEICE LTI XEBEOTREEICHS /OTTF UEE
BEBHLTWS, Ffoo EMRBITE IS/ LETZRAESE
BEDIC. AX=U VI LI ROBIROIEY / LIEREIET 3
FHEORREEED TS,

Research Center for Biological Visualization

IEFSVRIOVT IV AMRAE

Laboratory of Epitranscriptomics

#iR (RF) HAR/EL (BF)

SUZUKI Tsutomu (Ph. D.), Professor

FRIE : @ HRAF AFRIFRAER

Affiliation : Graduate School of Engineering, UTokyo

RNA (E8iD SE L HEE L FEBFHNES

RNA IFEEHICHRAZ RIERIZ 21T TR L. 1L HTZDERROEEE
ERBLET, TNETIC 160 BEEEZ S RNA BHIH. L BEY
BHOSRON>TVET. RNAERRZEY b TILFT T ORR4L BB
TEGFEREZAH TSI CHBESMNIRDDDHD, TS VR
)7 b—LCEEN, EERICEITZFLVAGEEC LT, 8
TNTVWEY, FAcBIFMBIC. MIERNICEET 2 E7% RNA = B

90

BRI T 3P, HME RNA OEREEES A (RNA-MS) ZRRL
TWET, CNSDOFEZERET S & T F LU RNA BEICEE
RORRL. ZOMEERITEZEL. RNABHIEE T 3EMRRER
TLTWET, F7o. RNABHIORIBAERTEL S E FOKEREZH
RTHHTEWE L. RNABEIR" CWSKREOH L WERZRBLT
WEd,
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S0 B B TV ER 55 93 BF

Laboratory of Stem Cell Regulation

HHR (BRE) HBR/#L (BF)

TANAKA Minoru (Ph. D.), Associate Professor

g : O EUERERRAE L Y& —HER

Affiliation : Reserch Institute National Center for Global Health and Medicine

@ HRAF A¥RHERLRAFHER

Graduate School of Frontier Sciences, UTokyo

FRBICEITZBEPRELCETNHITIXAD =X LZHEMEEERD SBRBET 3.

FrREEIC & 2 R EFES PR ZRITOBET BB LT
MENTWET, LHL. REBICORZRECP YA AEREBEICK
DIBMMBEEZRT3 L. BYLFHBENMTONABVED DD BF
BRICOZ—7 >R DN BT 2 AHRELIET L. 2T
FHEZE. FRANCERL &Y. FFEICISFFHEEEO RIS ZE S R
BimRE (FFERE) &z OfDRTIFREMARE: (RN AZMAT. AT 216,
FEE FRRMERE. MRMIEAY) MEELET. ChsOMREAE IS
dAZazZ7—2aryzR0E5 JE THRESDITERIN TV E DN
ZOBMENEELREICOBNZDDEEXOSNE T, AARDET

i3 EFEEFRO—RL L OCEFREHMENLTVWSIET7ILO-)L
MERERAMERTZ (NASH) ZELEME LT, BEOER L A& ZM[EEN,
SEDNAILEZ ETOEIOERICE T3 MEHEEERZRE< C
LT FHRBOHFREREDRECPBEERNQICAICEI S %
BiELEY. Bic. T8/ aUERMEARIC K BHFBEL & THHRMEL) c W
S200FVETVVIICERZETIMREMEL TVLET,

Office for Research and Ethics Promotion

BF#il e RERRSH

Laboratory of Science Technology and Research Ethic

FEHIR BLE

IKEGAMI Akira, Visiting Professor

RAESEHAICRELEEEZ

MRl & AT

CDEIAMEEH BMBENBONBZFE/MERVTVET, LD
L. CHIZBERICBR-7TCETIRBD R A. BEICITEASHTH
RICH T BBUANBEANDREET Lo BEEOHDHICODVWTER
TWEY,

FELERICRELEFEZ

RELGHEENSVHTREDFETHD LVWCBVET, EREZR
EEBEENE T A7 0ICiE. RELAZ—HICANTE CHRN LD,
BIEHRRBREFOL T, FMHEVSE5TYT, HEABRALC
ETRBWHNEEZ T, BEROFFIREDDHEX o IHEETIS.

1QB / INSTITUTE FOR QUANTITATIVE BIOSCIENCES

S5 LTHRFMBICMHEO DN BRDTIEBRVWTL &L DD TARRIC,
BOTREREFEESVD . THVDIFARE] CWSEREDEDZDT
FBRVWTL & 5D TN ARFAOFNICARDIELER T, HSHA.
BEMRICIE. BUANE RS QiR - EROND2ZHDTT,
ETNHBIBICH L DHDICHE>TIFWITEEA. ARFAZETESL
EEIEZHIC. “BERAE” THOHREVWERBWLET, ARIC. BE
ICEHZRDHZ LT, ChhSDORTELZ R ZEELBICEEOHE
ZLRATWIT B B> TWEY,
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