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PIRIRIE Message from Director
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hob eI, BREYZE. ERERRZORRICFELTOKHEFETT, EIDPEIBLIEMVDLET,

The Institute for Quantitative Biosciences (IQB) was created on April 1st, 2018 by reorganizing the Institute of Molecular and Cellular
Biosciences (IMCB). IQB aims to conduct cutting-edge research that describes all dynamic biological processes in terms of physical
quantities. To this end, we will utilize structural biology and genomics while incorporating mathematics, physics, chemistry, and quantum
chemistry in a flexible manner, and develop novel life science research that places the highest priority on quantitativeness and
reproducibility.

The Human Genome Project has brought about two significant revolutions to biology in the 21st century. First , by determining the full
nucleotide sequences of the genomes of humans as well as mode organisms such as mice, flies, and yeast, it defined the elements
that constitute life. Second, comprehensive measurement technologies have been developed that allow us to analyze protein, DNA,
RNA, metabolites, and the interactions between them at a genome-wide level. These technologies are rapidly evolving, resulting in the
appearance of more advanced measurement technologies, as well as the enrichment of biological databases. Using such technologies
has led to the advent of data-driven research in the life sciences. Data-driven approaches enable the interpretation of huge and diverse
datasets in an integrated manner, allowing us to understand biological phenomena comprehensively and from multiple angles. Today,
data-driven research is critical not only for elucidating biological phenomena, but also for clinically relevant efforts such as efficient drug
discovery, therapeutics, and diagnosis, which are in demand in modern society. Needless to say, high reproducibility of experimental
data and quantitativeness of research is a prerequisite for all data-driven research. On the other hand, biological research has tended
to be story-driven. Indeed, many studies have suffered from problems with reproducibility due to the use of methodologies that lack
proper scientific rigor.

In this context, IQB will continue to strive to develop novel research methodologies, placing a greater emphasis on quantitativeness by
destroying barriers between individual research projects and renewing conventional methodologies while maintaining the excellence
and diversity of research that we inherited from IMCB. We will also share the novel methodologies we develop with other institutes,
as well as within IQB, and continue to develop them further. We will not only establish a more open research environment from the
perspectives of infrastructure and culture, but also proactively collaborate with domestic and international universities, research
institutes, and business entities. These efforts will enable us to accurately elucidate the operational principles of biomolecules by
explaining biological phenomena in a detailed manner from multiple angles while determining the connections between each of level of
organization: atoms, molecules, cells, tissues, and individual organisms. We will strive to contribute to the development of fundamental
biology and medical life sciences by continuing to secure a research environment with high transparency and spontaneity, cultivating
young research talent, and placing the highest priority on research reproductivity. | cordially ask for your understanding and support.
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Research Division for

. . " " Our research involves the development of new analytical
Q u a nt Itat I Ve L I fe S C I e n CeS and modeling methods to measure changes in the
metabolites and dynamic structures of supercomplexes,
including membrane proteins and chromosomes. The
experimental data are used to mathematically model
the dynamics of biological processes. It is our goal to
understand how the assembly and interactions of individual
factors are integrated in the whole biological process.
These findings will help to answer the question which is
5 ) LSRR E 5 the ultimate purpose of this Division —“What is life?”
Laboratory of Genome Structure and Function
BEEREHERMR D E
Laboratory of Membrane Proteins
EHEEREEERESEF
Laboratory of Protein Expression and Production
EHEE S HBEITTHE S
Laboratory of Macromolecular Complexes
7 OYF U EEHREN RS
Laboratory of Chromatin Structure and Function
#HEZXY M-V HEDE
Laboratory of Neural Circuits
NAFA2T AT 197 AWESF
Laboratory of Bioinformatics
BEFxy N7 —VHRPE
Laboratory of Genetic Networks




Wendt*, K. Yoshida*, T. Itoh*, M. Bando, B. Koch, E. Schirghuber, S. Tsutsumi, G. Nagae, K. Ishihara, T. Mishiro, K. Yahata, F. Imamoto, H. Aburatani, M. Nakao,
N. Imamoto, K. Maeshima, K. Shirahige#, and J.-M. Peters# (2008) Cohesin mediates transcriptional insulation by CCCTC-binding factor. Nature (article). 451,
796-801 (*equally contributed author) (#shared corresponding authors)
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Chromosomes are the blueprint of life and a platform of many essential functions, including DNA
replication, transcription, recombination, repair, and segregation. On chromosomes, multiple DNA-
protein interactions are coordinated into networks, which play essential roles in controlling chromosome
shape and ensuring faithful execution of various activities on DNA. Our main challenge is to understand
the function and structure of chromosomes at every level.

%@.ﬁs@?ﬁﬂ:ﬁkt Challenge to solve the enigma of structure and function of chromosome
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Chromosome is a blueprint of life. For the survival and proliferation of all
living organisms, it is essential that chromosomes (= genetic information)

are succeeded to next generation. Chromosome is a genetic platform where
hundreds of proteins play their own roles for the maintenance and expression
of genetic information. Our laboratory is one of the leading laboratories which
has succeeded in clarifying the elementary process and interplay of various
chromosomal functions using genomic methods. Currently, we are trying to
analyze the regulatory mechanism of the function and structure of a huge
human chromosomes. In particular, our focus is to understand the role of
protein complex called cohesin in organizing the chromosome 3D structure and
function. Through the analysis of cohesin complex, we are trying to elucidate
the actual state of huge transcription structure (enhanceosome) whose entire
picture is unknown. For this, in addition to cutting-edge genomic technologies,
we are also developing a transcriptional reconstitution system in vitro using
synthetic DNA of hundreds of kilo base pairs in size. We also analyze
chromosome structure and functions of cells derived from a series of human
rare disease patients caused by mutations in genes responsible for organizing
high order chromosome structure. By combining these unique strategies, we
are eager to persuit regulatory mechanisms that link chromosome structure and
function at every level.

F O RBOFAROFEREHIALE, Ob— 0 b L0ae— o O—4—(C L35z v NT—7, BiEE
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FEHEEF. /O3 F L UETUTRFEESBEN TS, HHRETIIShSOREFH EEFRICED
FHCRRNICEEICRED>TWADh &4 LFEE AV THONICTEEZBIEL TS,

A transcription regulatory network including cohesin and its loader revealed by analyses
of rare diseases. Based on the similarity of the symptoms and molecular pathology, genes
considered to be a cohesinopathy related disease were shown. These include subunits
of protein complexes that constitute cohesin and its loader, activator complex of RNA
Polymerasell, chromatin remodeling factors. Our laboratory aims to clarify how these factors
are actually involved in transcription using genomic, genetic and biochemical methods.

lzumi 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, Bando M, Kaur M, Katou Y, *Shirahige K, *Krantz ID. (2015) Germline gain-of-function mutations in AFF4 cause a developmental syndrome
functionally linking the super elongation complex and cohesin. Nat Genet. 47:338-44. (*shared corresponding authors)
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1. Norimatsu, Y., Hasegawa, K., Shimizu, N. and Toyoshima, C.: Protein—phospholipid interplay revealed with crystals of a calcium pump. Nature, 545, 193-198 (2017)

. Kanai, R., Ogawa, H., Vilsen, B., Cornelius, F. and Toyoshima, C.: Crystal structure of a Na‘-bound Na*,K*-ATPase preceding the E1P state. Nature 502, 201-206 (2013)

3. Toyoshima, C., lwasawa, S., Ogawa, H., Hirata, A., Tsueda, J. and Inesi, G.: Crystal structures of the calcium pump and sarcolipin in the:Mg**-bound E1 state. Nature 495,
260-264 (2013)

4. Shinoda, T., Ogawa, H., Cornelius, F. and Toyoshima, C.: Crystal structure of the sodium-potassium pump at 2.4 A resolution. Nature 459, 446-450 (2009)
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b‘afiﬁgté Understanding membrane transporters through their atomic structures

Since 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
structures 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 fundamental questions, e.g. what ATP and
phosphorylation 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 a Hitchcock Professor at UC Barkeley. 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.

REBICHESRULEELSEIETIALEERTHENIEDTH B,
DEEELDREEZFEFLNIVTHSPICT B ENELZDRETHS,

E25-HOHEEFTHIDEN . ZOLIBIEW LEIES  FEHICKE
BREEE DR TREICBIS>TVAIEIEIEBRLLLVLLEIPEVD
DERHELD, E5IC2017HEICIIHEF EEHEL HERPOEE_ER
DFHALICEKRIIL. ZORR KR TEAZIRUVBEEL 1 HEAD
ZZALDEBEERRELTHAAN TV B ENHBAL. EEREDIEE
ZERICHTIREERDTVBEDONAEDL, ZO—RBINIEEIO
BICE ST COEREDEHD—imIIMREDR—LN— DEIE T,
- BEBHEBAD) IV T RKEN-IL—KTITofA 2 21—&
FAZEIIYouTube TRBZEN TED. IO REMHRICEALTII LERZE
SZERBUTOEERL,
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One of our long-term goals is to determine three-dimensional structures of proteins, which have
great importance in both academic research and industrial application. The importance of structure
determination of these proteins, such as membrane proteins or their complex with drugs, is evident. For
example, understanding of receptor/ligand interactions should help researchers design drugs targeting

receptors whose functions affect human disease. However, most of structures of these proteins are be
difficult to determine. One of the reasons is that there is no easy as well as versatile system for the
protein production of membrane proteins. To promote this important mission further, we are exploring

new expression technologies.

EHEEOR GIABERITPEMLERR) OXERRFEOMH

Exploring new technologies for expression and production of challenging proteins to determine three-dimensional structures
of proteins, which have great importance in both academic research and industrial application.

EREOAFEERESFROEBICRATRLFERTT, SROEZERDEN
DABAIEERE BICAHD) THHEESHhTHEUETH  BERESNIME
HEHROBREAEDHIITNEESBHIERCA OUBEAEERERT
TEBEEHD OB LRSI FELEVCEDPEHD A DTY . AMRFF T RE
BEOHRABRRFEOHECEREBVTHREZEDTVET, ZOICAG
ELT DB LU BEh ME-FRED/NT > AMEFICRAIRBERIVES THB0
BHFIRNTFRANP)DZEEF (ANPRER) DEEBTICHEANTVETY,
ANPEZhEEHF M OTREOELLTHVShTVE Y MATOEHIIE %
B0 RREEREMICZ UL LIRELFEFOESHFHFNTOET B,
BEICANPSZ RFLANPEDE A KIEEEZRELTEY. ANPOZEHEADHEE
HRERASHPICLELLDY . ChIZTROT L EDORERN ORI BRI LHRRTT,
ANPEZ R AT 7IU—-DREFOEEBTHEEACED THY RIS 13
BREBNZEEOUALNBHEEELS T FIIVGERBORBAZITEICEN YA
DEFETT,

One of our long-term goals is to determine three-dimensional structures
of proteins, which have great importance in both academic research
and industrial application. The importance of structure determination of
these proteins, such as membrane proteins or their complex with drugs,
is evident. For example, understanding of receptor/ligand interactions
should help researchers design drugs targeting receptors whose functions
affect human disease. However, most of structures of these proteins are
difficult to determine. One of the reasons is that there is no easy as well as
versatile system for the protein production of membrane proteins. Another

critical reason is that there are few laboratories to tackle these proteins,
because determination of these structures is a high-risk and high-return
investment. To promote this important mission further, we are developing
new expression methods, such as adenovirus expression system and direct
selection of stable mammalian cell lines that express desired proteins in
high field.

One of our current researches focuses on the atrial natriuretic peptide
(ANP) receptor. ANP plays a major role in blood pressure regulation and
volume valance of our body. ANP activities are mediated by a single-
span transmembrane receptor coupled to guanylate cyclase (GCase).
The ANP receptor is a member of GCase-coupled receptors that share a
similar overall molecular configuration and, presumably, a common signal
transmission mechanism. Although ANP is used in clinical treatment of
acute heart failures, its degradation in plasma is critical. Therefore, more
stable derivatives for an ANP receptor agonist are awaited. Recently we
have succeeded in determining a structure of the ANP receptor complexed
with ANP. The structure explains how the ANP receptor recognizes ANP,
and should be useful for designing new drugs for acute heart failures. We
are also interested in solving other GCase receptors. Comparison of the
structures of the GCase recptors with and without ligands will guide our
understanding of the mechanism of signal transmission by the GCase-
coupled receptors. We are also interesting in establishing or developing
new expression systems for membrane proteins.
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Tsunekawa, N, Ogawa, H., Ysueda, J., Akiba, T., Toyoshima, C. Proc Nat/ Acad Sci USA 115,12722-12727 (2018)

Toyoshima, C., lwasawa, S., Ogawa, H., Hirata, A., Tsueda, J., Inesi, G. Nature 495, 201-206 (2013)

EAEDILFBERIESEROEBATRLERTT .
EETIILAEBEETICUERN I T OB ELSH. 2D
BERHROEEMIELTOET  HIC.ChPSDEERDIF
FOAEFIEZERE FICABD) THhdEEhh. ZDEE
BITOZRITEEETT . ZO—ATC.IOVEEEREEAER
B CEIMED DA RELERPELELEVEDEETT . AHR
TR . SHEEAE (EEREPEXDOESHE. 2N -4
FICEELD IRBERTPERLAERYE) OFRAERR
FEOREEITO P OERICAVTEERNEITICEICHKTY
VL7 BB RACLAERERBRIIERT7T /1)L R
EAWERTYT, ChEemFLERROEERRARRIEDIL
T HEERVILOEET, RIC4mgtBENEED Y XEH /I
a{kCa*-ATPase(SERCA1a)a HIM§TH_EICRIILEL £
= R D-DICSERCA1aDNFKHICIEHalo-2 T HRIELTH
W, ZhEHWA ET.SDS-PAGE#DCBBRETIFIFI T
JIVNROFERIB R E1BHZEICEILELE (Toyoshima et
al., 2013), ¥7/-. SERCA1aNZE RAED K EHKH HFR - BRI
KHERI L. TDBEZHSHPICTEIIEN TEELE
(Tsunekawa et. al, 2018 ).
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Ogawa, H., Qiu, Y., Philo, J. S., Arakawa, T., Ogata, C. M., Misono, K. S. Protein Sci. 19, 544-557 (2010).
Ogawa, H., Qiu, Y., Huang, L., Tam-Chang, S-W, Young, H. S., Misono, K. S. FEBS J. 276, 1347-1355 (2009)
Ogawa, H., Qiu, Y., Ogata, C. M., Misono, K. S. Misono, K. S., Ogawa, H., Qiu, Y., Ogata, C. M. J. Biol. Chem. 279, 28625-28631 (2004)

DEXIFBENBANP(LEEFIRANTFRE, IE-FEE
DA%, DEREFBROBEHICRFIIRXTY . ANPZEFIEI S F
EM3HOEIEERREOZEEF T, MRSV REER A
1% BRRICTT7ZUIVEES 75—t (GCase)N X1 &5
9, 2B LU THAEL. RESL OANPOEE ISV MIlBAT
GTPZCGMPICE#aLE T, ChE TICANPZRAD MG R
IVEAEBR A OANPHESIREBEFEE A IRBOBED LR
PS5 ANP1 3 FIIZERE2FFOBEICEENTHEL.ANPD
BEICHVZEFD FIriwistEB) Z R T EEBHESPICLEL
7=(Ogawa et al., 2004), /-, EFBEMFEIC LD BN FHETE
TITOIET BERFICERASNEVWEFFTOD2EFERZ
BSAICLE L= (Ogawa ef al., 2009) . 2E{ADERICHBTrp
DEHZHI TRENZEZAH ANPIEFESBETIISFAICEDS
NTOELED  ANPHEEBICISBRICEE TS5 EPBHSHICK
VEU CORBREXRBERBERT CRESNBELLE
BRI BHDTLI(Ogawa et al., 2009), L EDZEHS, ANP
EEICHEItwistEEIP R BLCHBARN X1 U ICEEEIN. S8
FOEHILZE R IEPEEZRBESTENEKETIE
BODEEZSNE T U LOBREBELEOHBEICHENS
hTWET (Biochemistry by Garrett and Grisham),
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HEHT 25 NV EEEHFOHRFEEARRRERE AN X LR FAHEREL NIV TEELET.

Our laboratory elucidate mechanisms of molecular signaling and reactions at atomic resolution by
structural analyses of protein complexes.

BUNGEBEEHDHREBREDD FADZX L

Molecular mechanisms for assembly and functions of protein complexes

AONTERRBREEDEFEFFIE—EDILFBEICH BTN THRAELEY.L
> T EGE R FOIBADZZ LEHAT /DI FBERESFAIRT
T AARSPEH T EROEFSS FHARHENCHEFAL RSN ESHEF
DI FEBEFRRICE>TEEFPESHBRSNOFFTF) TR RIS OFH
ADZXLEFEFHBEELNIVTHLODICLE T .E5IC, BEBHDILFEELSHS
HEBBEEABOMBREEMBERRAHN =X L% ZRBFER VN vitrob LU
in vivoCORBEBEITICE > TRIFIEY.

1 SRR

PR F TR EFET IR BRERG CFTRA—HF(Y ) ETRIT
FIVEEGOILFEEBRINEREERITCIS>T, O FTARREFETEAN=X
LEREFOBRETHSHICT BARET>CVET.ESIL VT FIVEEE AT
INTFRPEFFEVDORRERBET IV IZADITHNOZEEHITTS
CETHRREERENORIEFENZRTIIRFAMREED TOET. &/, #iEH
far#Eed 3 ETERLBEL NVEPEEOHBREXICRD32 NI EE
BHROILFEEFRITEREEBITOIT TVEY.

2. AEXFLTFILYT

AEXFURT6 T I/ BBREDSEBNE I NIE T, TOTTI—LICLEE
NIEREITFIVELTORBEDN TR TN, 22NV ERBEUSHI O 12 B
BatkBEDHIES T F IV EL TR CEMEFEDHRICKUBASHICE>TVET.
AEXFURBHDUY U EREELINKIFOXFF U 7%E (M1) ECRHEDT VY
CIRE (GT6) A YNT FREEHBVENT FIEERENLTORPBIETIE
FFUHETHRLETH 48FBBDUY U (KAB)EN LT O /- IEXF DT
OF7Y—LICEBRES T FILELTIZ/5KDIZH LT, M1%K6,K63% /LT
BH>f1EXF 8 (M18H,K68H, K638K) (37’07 7V — AICKFELEWS T FIL
ELTHIRB5FET T3, M1EEPKE3EN ER 4 1EEI 2 H-TUVBDNAEE
IBEXRRIELT F IV K6 BRIEIEX F > DR EDFENTVBIFIALRY
TREEREROELT,EDI T FIVEIEAD =X L% A E R EARRE R T
ICEUBASAICL TV E T . DNABIE R RIEIS MDD AJLIC. £/ I NUT &
EEBIMREEMRBO—DOTHEN—F VI RICIFEICEEICEO->THY.F
ShI-MRZBHEICAIERBORRETOTCVET.

Biological macromolecules are folded to exert their specific functions.
Therefore, three-dimensional structure determination is necessary to
elucidate how biological macromolecules work. The mission of our
laboratory is elucidation of regulatory mechanisms for molecular signaling
and reactions inside or outside cells at atomic resolution by three-
dimensional structural analyses of biological macromolecular complexes.
We further perform functional analyses using site-directed mutants in
vitro and/or in vivo to support the principle of the complex formation
and functional mechanism revealed by three-dimensional structures of
macromolecular complexes.

1. Structural neuroscience

We elucidate molecular mechanisms for synapse formation at atomic
resolution by structural and functional analyses of synapse-inducing cell
adhesion complexes (termed “synapse organizers”) and their downstream
effectors. Further, we will develop methods for controlling synapse
formation, based on the structural information. Since dysfunctions of the
synapse formation are closely related to neurodevelopmental disorders,
expected results might lead to an innovation of therapeutic methods for
neurodevelopmental disorders. We also investigate membrane proteins and
molecular complexes that play important roles in neuronal functions.

2. Ubiquitin signaling

Ubiquitin is a conserved 76-residue protein, which is well known as
a signaling molecule for the proteasomal degradation. Further, recent
researches have revealed that ubiquitin controls various cellular functions
besides the protein degradation. Ubiquitin can form ubiquitin chains
thorough the conjugation between its C-terminal glycine residue (G76)
and lysine residues or terminal methionine residue (M1). Ubiquitin chains
linked through Lys at position 48 (K48) are served as the proteasomal
degradation signal. On the other hand, ubiquitin chains linked through M1
or K63 function in proteasome-independent contexts such as DNA damage
and inflammatory responses, and the functional roles of ubiquitin chains
linked through K6 and phosphorylated ubiquitin have been featured in the
context of mitochondrial quality control. We focus on M1-, K6-, and K63-
chain-mediated processes and elucidate their structural basis by using
techniques of X-ray crystallography, enzymology, biophysics and cell
biology. DNA damage, inflammation, and mitochondrial quality control are
closely related to diseases including tumorigenesis and neurodegenerative
disorder. We present a basis for drug design against these diseases.
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Nature Structural & Molecular Biology, 24, 911-919 (2017)
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=77 =L &B R B TTHND, —H. HIEFX
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Nature Communications, 9, 1546 (2018)
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FETANA (Autosomal Dominant Lateral Temporal
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Y—DH>/N7E (ADAM22, ADAM23,ADAM1 1)
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ZE|ERITET. TADADRIEIC DB B ED T
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M22B & HDBEEEIIRMBATH 7=, K43 LG
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AMRS/FL EREYOI/OVF U EHBRENTHALTT(EBRL) . 7OV F O A BECHE 2 EET
3" EVHTTA—F T IAYF UL EGHZOFHEN WD AD =X LEHALLIELTVET,

Our laboratory is focused on understanding the mechanisms by which eukaryotic chromatin regulates gene expression
and genomic stability, which are fundamental to life. To do so, we perform biochemical, molecular biological, and
structural biological studies of in vitro reconstituted chromatin.

BEREMDOI/OVF U ZHBREATHAILT, /OVF U HHETIEGRRRZBEANLET,

The aim of our laboratory is to reveal how chromatin regulates the fundamental processes of life. We do this by using bio-
chemical and structural biological approaches as our primary tools to study in vitro reconstituted chromatin.

SNV EPRBEEDEFES FII—EDLFEECHEEN TRELE T I
BOHOH T EIEERIZT/ ADNAELTRIFENTOE T, 1 DOEMARICIE,
BEE2A—MVEDT / ADNADB IS TVE T, ZD0HICT/ LDNAIS 4ED
ERRECNGEDRNICEENE XTLAY— LEVWIEEETR §52ET. a2/
IMIRVI1ENTOE T COXILAY — L BERIRISERY)  SSIC8FE T 5>
INJERRNADEEL T V7OV FUPBEIhTOET,

HEAOIOYF AL SELEERFHOEZERDP O —LEEHFTTOT. M
@r5OvF EEEED THEPHEEAND LIS TIEL A T T RLBD
MRETIE. VAV F N EGRREFIET AN X LEHEBAY B0, “BERY
OvF AV THRREN TESRIDEFRIES EVST7TO-F&{T6-oTVE
To EMEICHRRUADNAL S N BEERVBIEICK) H—oyOv F U e HRE
ADFTHEAIL TS (BRI D)EMERILTOEY COL BB ETEAV
T EBEFORARIFEICERR/OYF . PAMRICEBNE/OYF 2 BE
RFEDSESELBALNVEPIEELIOVF o RE ST TR LIO
VFOOBE BE RERRREL ST AT R XIREREEREITEA. 2L
TEHOV F1FEFEMBEINELEIL THSMILTVET,

In eukaryotic cells, genomic DNA is accommodated within the nucleus.
In a human cell, the length of the genomic DNA is about 2 meters. A 150
base-pair segment of genomic DNA is wrapped around an octameric

A=l=FrEd
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histone protein core composed of two copies of each of four histones H2A,
H2B, H3, and H4. This histone-DNA complex is called “nucleosome”,
which is the basic unit of chromatin. The nucleosomes are spaced along
the genomic DNA, forming a “beads-on-a-string” topology. An array of
nucleosomes interacts with various chromatin-associating proteins and
RNAs, creating a dynamic higher-order chromatin structure.

The higher-order structure of chromatin is intimately involved in the
regulation of gene expression. Our research is focused on elucidating
unresolved mechanisms by which chromatin regulates gene expression. Our
main strategy is to reconstitute chromatin in vitro, which serves as a basis
for studying various mechanisms that take place on the chromatin. The
mechanisms are studied using various biochemical assays and structure
determination methods such as X-ray crystallography and cryo-electron
microscopy. We developed technologies that allow us to reconstitute
high quality chromatin in vitro. We have been successful in analyzing
diverse forms of chromatin, such as nucleosomes localized specifically
at transcription start sites, nucleosomes found in cancer cells, chromatin
composed of multiple nucleosomes, and nucleosomes bound to various
nuclear proteins including transcription factors and linker histones, etc. Our
laboratory is constantly refining the technologies in order to reconstitute
chromatin that closely mimics the in vivo state.

AMEETIE. VOV F oD ERBREFETIAD X LEMHAT -0, “BERI/OYFEAVTHRE
ATERRIBEBRIES LV T T O-F 2T TVET, ChETIC. & MOX7CENP-AX VL7
V=L A3 F L DEERBRICHFETIF—N—FvELTIXILFY— L BRHNTOIOY F BB E
B RNARUAZT—RINRILAY—L LEEEL TV SBERE . SESELEGRREESI/OVF > DOEER
BEARICEIAL TLET,

In order to elucidate the mechanism by which the chromatin regulates the biological processes, we use
reconstituted chromatin to reproduce biological reactions in vitro, and examine them using biochemical and
structural biological methods. We have successfully reconstituted chromatin structures that are involved
in various cellular processes, such as the centromere-specific CENP-A nucleosome, the overlapping
dinucleosome, the constitutive heterochromatin unit, and the RNA polymerase Il-nucleosome complexes.

- LG We are continuously improving the technologies we have developed, which could reveal the mechanisms on
BANNFOTOTFOEENE  RNARUAS—UNE how genes are regulated by chromatin in eukaryotic cells.
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E-mail

Laboratory of Neural Circuits URL

HEBUR  Associate Professor REE B Keilto et

itokei@iam.u-tokyo.ac.jp
http://jfly.iam.u-tokyo.ac.jp/lab/
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We aim at understanding the entirety of the neural circuit networks of the brain, using a simple
but elaborated model system of Drosophila with advanced molecular genetic techniques.

H‘ﬁ@#ﬁlﬁlﬂ%ﬁﬁtﬁﬁ%@égﬂﬁﬂﬁ Comprehensive analysis of the neural circuit architecture of the brain
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Brain cannot be understood by the analyses of the molecular mech-
anisms within the neural cells. Because the brain is a complex of
information circuits that consist of numerous logical elements, i.e. the
neurons, understanding the architecture of the neural circuits is the
prerequisite for the understanding of the functional organization of the
brain. Though modern brain science tends to focus on higher functions
of the brain such as learning and logical thinking, our current knowledge
is far from enough to explain even simple brain functions such as basic
sensory recognition. To understand the basic rules by which elaborate
neural circuits develop and function, it is effective to analyze the entire-
ty of a simple and easily accessible neural systems like an insect brain
rather than to analyze a fraction of a vastly complex and inaccessible
mammalian brains.

Conventional histological techniques could reveal only the structure of the
labeled neurons. Thanks to the advanced expression induction systems
of the fruit fly Drosophila melanogaster, it is easy to drive expression of 1)
fluorescent proteins like GFP to reveal the morphology of the labeled cells,
2) activity dependent fluorescent reporters to analyze the physiological
responses of the labeled neurons, and 3) proteins that kill, block synaptic
transmission, or trigger neural activity with heat or light to alter neural
functions and investigate the roles of these neurons in the brain. Such tight
integration of anatomical and functional analyses is a very effective way to
reveal the architecture and functional principle of the brain.

Taking the advantage of our world-largest collection of more than 4,500
GAL4 enhancer-trap expression driver strains and newly established
LexA enhancer-trap expression drivers, together with the techniques to
specifically visualize the whole circuit structures made by the progeny of
a single neural stem cell, we are systematically identifying and mapping
neurons in order to trace the information pathway of various sensory
modalities (visual, olfactory, gustatory, auditory, etc.) from the peripheral
sensory cells to higher-order associative centers to motor output centers,
and analyzing their neural architecture using sophisticated three-
dimensional image analyses and network informatics.

A-L'GAL 4 REFBERKTINIL SN FERBEER (A, B) EXRMERRESRE
H AR A IS SR IR SR (C-F) . SRR E IR E &5 S A B H##F (G-L) o M-Z:
B— QMRS OFRERAES MR ER 1=y OME, FR: K OEESEE 5
SHRERES (TO0Y17b—L4)K.C, E, M-ZIZRF LA HE K (ZBICH. HHIC
FEDEOT7 D FHEIKICRZS).D, F, M-ZIZ iR iR 2145% DsRed (%) T.
H2FT AN F%n-syb::GFP (& ~8) TFNIL,

A-L: Neural circuits visualized with expression driver strains. Auditory receptors
(A, B), visual projection neurons connecting lower and higher visual centers,
and input/output neurons connecting the higher order olfactory center and
surrounding areas (G-L). M-Z: Neural circuits made by the clonally related
neurons deriving from single stem cells (M-Z). Insets show the entire projection
patterns between brain regions (“projectome”). C, E, M-Z: 3D stereogram. D,
F, M-Z: Overall projections (magenta) and distribution of the presynaptic sites
(green-white).
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Curr Biol (23) 644-655, 2013
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Ito, K., Shinomiya, K., Ito, M., Armstrong, D., Boyan, G., Hartenstein, V., Harzsch, S., Heisenberg, M., Homberg, U., Jenett, A., Keshishian, H., Restifo, L., Rssler, W.,
Simpson, J., Strausfeld, N.J., Strauss, R., and Vosshall, L.B; The Insect Brain Name Working Group. Neuron (81) 755-765, 2014.
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m % ﬁ !} E-mail iwasaki@bs.s.u-tokyo.ac.jp

URL http://iwasakilab.bs.s.u-tokyo.ac.jp/ (H)

Laboratory of Bioinformatics http://iwasakilab.bs.s.u-tokyo.ac.jp/eindex.html (3£)
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Our laboratory aims at uncovering new concepts, insights, and laws behind life systems using
bioinformatic approaches.

A& % Wataru lwasaki Bt (B5)

INMALTARTAIAE > TERBRRZ B LRRADPSRALET

New insights into life uncovered by bioinformatics.

N2 T T4 A (EPEHFE) ORREFAT VAL APFICB I BRMTERICL). ChE
TIRBBETORK TR > REDHR 2 8 T — 2 E T TE BN BIRLE L/ BIEERT—IV
DEDBEEEBA. ERDBEDELEREIMERAS S/ LT 4] BIFRE. HAE. ZLTHE
TERBE T/ LESIDREET BAN A LEFBIELD[F—IV AT -4 | EMPFENNETIIER
TEEBRBHM#EE . A E1— 2P BB TEAHMATRALL[/NNZA (- XV T =77 =2 ] YD
KRB THOH M EEENICHEITT 3 EERRICT B[ EK-BIE- N F 0% T 7 -4, ZL T,
RECEGOERLREERARTYNT—VEHEHET[ 225/ L-£ER-REDNAT—4],
BHIEH LW T —22A5RBLOD. ChoDT — 4 - kRSP F AL THENTHET £
A7 LD ERZOERICETAHLVEIE RS ERIMHEEOTOCED IEBDREZETY,

Technological innovations in the life science domain have enabled us to obtain and analyze
massive amount of data that can unveil the underlying principles of life and its evolutionary
history. While genomic data provide an overview of the history of life over hundreds of millions
of years, other omic data illustrate how genomic sequences perform their functions about, for
example, gene expression, regulation, and interactions. Pathway and network data represent
diverse biological knowledge in a machine-understandable manner that permits large-scale
computational analyses. Bioimaging and biologging data provide ways to quantitatively
characterize phenotypes and behavior of organisms. Last but not least, metagenomic,
ecogenomic, and environmental DNA data illustrate complex interactions between life and
environments.

To understand life, it is fundamentally important to integrate and analyze these data
comprehensively, not partially. In this context, utilizing deep understanding of both biology
and informatics, we aim to uncover new concepts, insights, and laws behind life systems and
ecosystems.

Environmental Microbiome Bio-logging Data Analysis

il

Ecological Theories Symbiosis
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Sriswasdi, Yang, and lwasaki. Generalist species drive microbial dispersion and evolution. Nature Communications, 8, 1162. (2017)
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Laboratory of Genetic Networks
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EBEHIZ Visiting Professor Charles M. Boone
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University of Toronto
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GEFEEEEAYYy TR AT ZEEFEBEER. B354 BT RE
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RETREFCHRSOAT/ LT NEIGHIRE % 5N BCRISPR-Cas9
7O—F&ERAL EMBIATOREFEBEERRYNT-IDOTIELTEX
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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
profiles 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
interactions, such as trigenic interactions, different conditions, and different
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

EEFFRICEARDET

Laboratory of Bioorganic Chemistry
ARSI R 25

Laboratory of Drug Discovery Strategy
TRREFEE I A R 2 BF

Laboratory of Pathology and Development

IR - BT R S

Laboratory of Immunology and Infection Control
HORBDFRERRIEF

Laboratory of Rare Disease Research
EYBRITZHRDEF

Laboratory of Bioinformatics and Computational Physics
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BB ET BERFITT,

This division aims to develop research intended to ac-
celerate industrial innovation using results obtained by
the Research Division for Quantitative Life Science, the
Research Center for Biological Visualization, and the
Research Center for Cellular Dynamics to guide new
research projects in drug development, medicine, engi-
neering, and agricultural sciences.



L& G FERR Y

se0usIog 9 payiddy 10} UOISING YoseasaY

E-mail

URL

RIGHNL RE¥REY (Hizs - TH)

4% Professor H&A  #h—  vuichi Hashimoto EFEL EFRARF - FFEY
B e B B® s oG wosmas - Erey
B L AW A% omvewe  WE GE®) L I
B momorkowce K& HE colowm o ) L I
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Molecular design, synthesis and structural development studies of bioresponse modifiers based on
multi-template and dramatype approaches
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The aims of this laboratory are to discover and produce new bio-active
compounds based on bio-organic and medicinal chemistry, and to use them
to gain an understanding of life phenomena.

L—>ar

L—>ar

“Dramatype approach”: Many life phenomena are controlled by the
expression, localization, and degradation of proteins. Fnctional molecules
that regulate life phenomena through modification of proteolysis have been
designed and produced. It has become possible to destroy target proteins
at any time, and this is expected to serve as a new technique for the
functional analysis of proteins within cells. Our objective is to use the tools
we have discovered to elucidate the bioresponse network. In addition, we
are designing and synthesizing molecules that control the folding process
of proteins. These are compounds that control dynamic structure-based
function of proteins, and they will open up new domains in medicinal
chemistry of bioresponse modifiers.

“Multi-template approach”: Almost all of the target molecules of bio-active
compounds are proteins. Progress in structural biology and molecular
evolution researches concluded that, the number of the fold structure types
are quite limited to as few as approximately only one thousand. Therefore,
a given single fold structure might be characteristic of, and distributed to,
50 to 70 human proteins on average, and one might expect that a single
scaffold structure which is spatially complementary to one fold structure
might serve as a multi-template for structural development of ligands that
would specifically interact with 50 to 70 different human proteins. The multi-
template approach should be applicable to recently evolving technique
called shotgun approach and/or polypharmacology.
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I: Development of silicon-containing bio-active compounds
I: Biological modifiers derived from thalidomide based on the ‘multi-template’ approach
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Fukuda, H., Karaki, F., Dodo, K., Noguchi-Yachide, T., Ishikawa, M., Hashimoto, Y., Ohgane, K. Phenanthridin-6-one derivatives as
the first class of non-steroidal pharmacological chaperones for Niemann-Pick disease type C1 protein. Bioorg. Med. Chem. Lett. 27, 2781-2787 (2017).
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Toyama, H., Shirakawa, H., Komai, M., Hashimoto, Y., Fujii, S. Development of novel silanol-based human pregnane X receptor (PXR) agonists with improved receptor

selectivity. Bioorg. Med. Chem. 26, 4493-4501 (2018).

Toyama, H., Sato, S., Shirakawa, H., Komai, M., Hashimoto, Y., Fujii, S. Altered activity profi le of a tertiary silanol analog of multi-targeting nuclear receptor modulator

T0901317. Bioorg. Med. Chem. Lett . 26, 1817-1820 (2016).

R EEREEILHETIEMEHILEVDIEFEAL RIEKFR
EEBELATORFELTRR.ER.MHE.NAT U EERESN
THREAVTHBEINTE LD S. BL2DOTRIEThZThIZER
HEBERAMERELTHY . B2eTREAVEDEMEEHORETTF
EDBRRIL BRI BIBF LT IDINAN—-ZERIHL. RERD
DFRBEETIAVEBEVFRMOSVEYERLEYDRIRIC D%
PHEHFEIND KRN T TI1ROKBILFEBETHES 5 /-
ERAVEEHEEYMOEE B LUBERBEFECODVTHREL VT
J=IUE 7 aA—IVERBLTE VB E E KM EIF O, 22T A
ICEVEBMELHEAMEE T2/ 570407 ILa—ILOEMHEEEL
To7/—-IVEFRT3EE BB U N—7 0407 )La—ILVEO—&
THAIANXHY I AO4Y TN/ — IV EET7—<aATA 7L B4
DRAZEFICHLTCEMZETHLEWT09013172> 5/ —IVFHE
BABEREUECA ZNZERBISH T IRIRESKESE LU &
SICHEBBHEREZITV. LT F UXZEE (PXR) BRE7ZIZZMD
BISHCERTH U7z, SR EAERMEO LT BRI E P BRKEDEWISER
TBEZZ5N5, PXRBIRIZIZ XD EHNI D <. PXRIFREIC
BREEAYORIBICKIITEEEBIC. S REREORRAF 1=—7
BEYEHLEMORIBICEN THEEE R,

(o] hPXR agonist
rCF3 hPXR o~ hLXRex
Ry e o (T ww
0% Loz = oy RFXR 1o activity
OH ~0H hRORa
hRORy Si hRORp/S
FiC CFs inverse agonist HBC‘ ‘CHa hRORy

T0901317

27 /—WVEET7—IATATETHHR PXR 7IZZMDAIH (L : BERBEDODIX—L4.
T :PXR—T0901317 DfE&EE (gray) & O F/—IVHEEHFEON XTI IIaL—2a>
(white).
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G Many disease-related proteins are remained functionally un-controllable with small molecules. We

are discovering the novel strategy for regulating proteins.
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1) Protein knockdown: formation of artificial protein-protein complex
We have developed a new approach, named “protein knockdown”, using
small molecules to induce selective degradation of target proteins post-
translationally. Protein knockdown would be useful for biological studies. It
might also provide a new therapeutic strategy in cases where expression of
target proteins is closely related to diseases.

2) Discovery of non-canonical nuclear receptor ligands
Inhibitors of the interaction of a nuclear receptor and coactivators, and
transrepression-selective nuclear receptor ligands were generated.

3) Improvement in aqueous solubility of small molecules
Aqueous solubility is essential for drug candidates, and improvement
of the aqueous solubility of bioactive compounds is a major issue for
medicinal chemists. We proposed a strategy for improving aqueous
solubility, that is, modification of molecules in ways that would disrupt
molecular planarity or symmetry, which in turn results in a decrease of
crystal packing.

[E)RELL IS EIE 2N EES, IAPICE>TESEDS T 5 &N, HEENS,
IAPERBEIES NI EDEEHRETRTHLEMI. UZE NI EERHEL
=t

[ZFltransrepressionZ R AR AZ EAEUH N ERIRLUT,
[ETF)FEtt-ERHE RESE 2 FREHCKY, B ER LS D5 EER
EUE,

(Above) Conjugated molecules of the IAP ligand with a ligand of the target
protein induced formation of a complex of IAP and the target protein, and
degradation of the target protein.

(Lower left) Transrepression-selective liver X receptor (LXR) ligand

(Lower right) Improvement in aqueous solubility in small molecule drug
discovery programs
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Tomoshige, S., Nomura, S., Ohgane, K., Hashimoto, Y., Ishikawa, M.:Discovery of small molecules that induce degradation of huntingtin Angew. Chem. Int. Ed.

2017, 56, 11530-11533. Bioorg. Med. Chem. Lett. 2018, 28, 707-710.
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Nishiyama, Y., Mori, S., Makishima, M., Fuijii, S., Kagechika, H., Hashimoto, Y. Ishikawa, M.

Novel non-steroidal progesterone receptor (PR) antagonists with a phenanthridinone skeleton ACS Mediicinal Chemistry Letters 2018, 9, 641-645.

75 27A%RE (PR) E. XMFIVECTHD7O5ATAO%
ARE7I XL TRBETIRAZEED1ETHZ, PR7I=Zb
PRBABHREBRICHTEBEELLTERINTVWS—HFT.PR740=
AbS FIVEARFEP AR FERRELEDEEEELCGERERY
TWB, ATFOCMRNEREFTHPR7 2T ZAME DO BRZEEFICE
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LR SEF TR EIREERROIES / ABROMEIL L RERICHTHHE - ZEREORBRICIRIUEA
TOVETOSEFEBRPSFADIET/ LEREHDZEESNTEN) RLDMREBZDAD =X LOFERICHE ST

Our research focuses on epigenetic dynamics during mammalian germ cell development and
fertilization. Epigenetic inheritance from parents to progeny has been catching a huge attention, thus
our research can contribute to elucidate the mechanism.

ATEMRISBSDBRIERE XM RICHETIEVIBED T ZOMEPKAIR
Bad1FIv ISP ORALET FIZ TR FORIEREIHTH53Y
O T ARIERNPRESNT/OYF PN ESEICREL-BR. EEHRE
VRN MIEIFRRISFEIELTWREZEZShTVWEY, ULPALEE B F
DHRIZIFEZNERNAB D LS TEETIENESDICEY . ChoD SR E
BIERIEEICFASH DEEEF T EFREMA TRRINTOET, S5ICRIE. D
—BMDINZIBIES ) LY —7EB>TFRISEET 5 ENEERAYICFEERS
hi=CEPS EFPEFDODNAUADEF 2 RIERICZTELTWSRIEEMD» S
L B2 O EE>TVET,

F-BEOMRETIE EFEMBOI/OYFEREICERL. Thoh R IE5EX 5
b 2RBICEDEOIRIEBEE T TEPICODVWTIHREED TVET, EFENICIEOR
FaEBROBRABERSCEDE/OYF U RFOREEHENR. OB FREKICH
FBERN NUT A DEBI DR O FREFE XN OEEE- £{L 2 HEBER
WA DWTHEZIT>TVET,

Epigenetics supports proper transmission of genetic information to progeny.
Germ cells undergo dynamic morphological and molecular changes in order
to transfer their genetic information to the progeny. For example, in sperm
nuclei, which major axis is only 5 micrometer due to the histone removal
and intense chromatin condenstaion, most of the nuclear events such as
transcription and translation are thought to be shut-off. However, recent
studies indicate that small amount of histones as well as RNAs still exist
in mature sperm, and suggest the possibility that these histones and RNAs
play some roles during fertilization. More recently, it is demonstranted that
transient stress occurs in male individuals causes epigenetic alteration, and
the altered epigenetic marks are inheritable to progeny. These observations
support the idea that sperm transfer something other than their genome to
the progeny.

In our laboratory, we focus on the chromatin dynamics in germ cells, and
examine how it contributes cell proliferation, differentiation and fertilization,
and three specific projects are on-going; i) identification and analysis of
chromatin modifiers important for spermatogonial stem cells (SSCs), ii)
investigating the roles of histone variants during spermatogenesis, and iii)
profiling of histones retained in sperm and functional analysis of sperm
histone variants.

Laboratory of Pathology and Development (Okada lab)

Epigenetic dynamics during spermatogenesis and early embryogenesis
#1. To identify epigenetic factors involved in the spermatogonical stem cell properties
#2. To investigate the role of histone variants during spermatogenesis
#3. To understand the physiological importance of sperm-retained histones
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LRARECTIT> WA RABTOBE FFHERISZHEETCOIED T
ETAVIEAFIVRDVT YT RERAVTHRELTVET,

Summary of our research projects. We are investigating the
epigenetic dynamics from spermatogenesis to fertilization by using
mice.
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Hada M, Masuda K, Yamaguchi K, Shirahige K, Okada Y. (2017) “Identification of a variant-specific phosphorylation of TH2A during spermiogenesis.”. Scientific Reports. Apr

7;7:46228. doi: 10.1038/srep46228.

Hada M, Kim. JH, Inoue E, Fukuda Y, Tanaka H, Watanabe Y, Okada Y. (2017) “TH2A is phosphorylated at meiotic centromere by Haspin.” Chromosoma, 126(6):769-780.

ETEMIACIE S EEXN N T UM TEEL. FORIT I TE M
DHEFE-MEIEC TR R EIICHIESh TOE T, LALERR /)72
M3EH/ ZHIL (EER) EXN EQOFEBEMFHBH TEL V6, —iFRIIC
NYT7UNFRIEIEHERE TS EIERETT,

K2 ISH2ADEFEMBGF BRI/ SUT R TH2AICEWT NU 7 U MF
BNV EBMLEHEREL. ZOEREMET. SOICUCEBIEBRORE
FRAEL TORE . TH2AOU VB{EIE D RES R B LB
Haspinlc &> TEEY CBIEShEHN-ENEHHERI22E. -
TARUVEEIZHaspin <RI T 2RO RE. FEF R EE FEF
BREH)  bLUZREE—FHOLBHRRERMIIFREAICEIDHS
hF-BLedRET—H—ICRYBIEERELELE,

RICSTH2ADU U BEAL A= % TS N BBRUEERY IR EE
BIU. AU CBIEOEEBEEOBITEH AR TORE. TEVYIX
DAEFEAIL M ESIERICHMEL IERMERANTOAEIEDPS K
CEMEISEIBZRICIZBBTEVWCEPDPUELED . —F TR B
EDLANIVETIZZBAEMTELSBRILTHY BFEIEY—H—ELT
DFEAMSRRENEL .

Oocytes (6h post GVBD)

Young

pTH2A

pTHZ2A DNA

ZAELET IR (BL) [CHWTUSEME TH2A (RETERM) FELGRBLTOET,

BTFREFEAM ORECEEZFHERDRE

Yamaguchi K., Hada M., Fukuda Y, Inoue E, Katou Y., Shirahige K., *Okada Y. (2018) “Re-evaluating the localization of sperm-retained histones revealed the modification-dependent accumulation in specific genome regions.” Cell Reports.

23(13):3920-3932.

Okada Y, Yamaguchi K. (2017) “Epigenetic modifications and reprogramming in paternal pronucleus: sperm, preimplantation embryo, and beyond.” Cell Mol Life Sci. 74 (11): 1957-1967.
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Okai S, Usui F, Yokota S, Hori-l Y, Hasegawa M, Nakamura T, Kurosawa M, Okada S, Yamamoto K, Nishiyama E, Mori H, Yamada T, Kurokawa K, Matsumoto S, Nanno M, Naito T,
Watanabe Y, Kato T, Miyauchi E, Ohno H, Shinkura R. High-affinity monoclonal IgA regulates gut microbiota and prevents colitis in mice. Nat Microbiol. 2016 Jul 4;1(9):16103.
doi: 10.1038/nmicrobiol.2016.103.

E-mail rshinkura@iam.u-tokyo.ac.jp
URL http://www.iam.u-tokyo.ac.jp/shinkuralab/
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Diversified antibody repertoire protects our body from microbial invasion. Our main question is how
each intestinal IgA recognizes and targets a huge variety of gut bacteria.

FF=BIEBU NN EETHRFISEEL THREED TOET . HUERIHE 2T
EBULNHRIGEM LShAE  FIF OB AN EE LS LI MARRLERLL
BITHBEDHBENEEZDY FAR( v FERILET ChoDRRICHEVTIHF
BIRFICERBNICHN ZRSIEAShETH. ZOSFRIBIEELS ORI THS
hTOEY AR EHRRRAEREFAZM Y FOILFHRRAERLGH
FENICEFINZYIZEZFHPUICHFHRRAZERDDFAHZXLERSH
ICLETHLVREZERAN X LE RN a5 ERMADRREF/RDAE
ISR TH_EZBELET,

1) BEOIgARFIISHEAMREEOEZEFLTHET O, EZHSHICL
T BAREERETINEREEOHREEBIELET.

2) IBANEIRBIIC T ARy FSEDFEPHEDORREEL T, TLILF KU
TIGETI3&LIgAT RIRMICFE TEhIE 7L X RIS D OISR EERF IR

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 lymphoma. 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 ilinesses such as inflammatory 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

W27HiFIE KB EICERER LAY ABEPE 7« X XEND LS5V
WEEEREICIHIEAERALEVRE. DEU W27THEARBEEREE
EHEEHBNT2MAETU . W2TIRFISHE OBEIEICH P HE R EHEER
(U EROX I AFIVNI DR T 5—E) DHE—EBHDTI/EBDE
WEEANLT. EHMENDREE NP ELDIESHASPICUELS, E5IC
W27 A3 IEE T 2RGREOBIBEEMHEILELD . BEALREL
BOIBREOEBEINFHLERATU . TehE. BEEREEHMAIL TR
ALZOEHEEMA. —H CEERICIFEALAV-OEFTRHDHEES
BELEVWCEPDPYEL - —H W2THFEEB LI ARORST
3L BRMEEEO/NTZANZEL. KEOEBIHRELELZ ChD
DFERH,SW27THF SRR AN LR AEERETHDZ
ECMAIIRCHEWTHEEOHEERORELTEY EFOX X
FIVNS L RT 5B IHIEEBHS,ILEL,
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Wei M, Shinkura R, Doi Y, Maruya M, Fagarasan S, Honjo T. Mice carrying a knock-in mutation of Aicda resulting in a defect in somatic hypermutation have impaired gut
homeostasis and compromised mucosal defense. Nature Immunology 12, pages 264-270 (2011)

ISRy FEGHMRRARERBELRDNBBETFERELIST

AT EVSTATTEIERANEDRITET, for each monoclonal IgA. We aim at the development of therapeutic IgA A - WEAEIgA >ﬁ: {ERTEIgA
antibody to modulate gut microbiota leading to symbiosis (balanced host- L hrh5d  mEEHEEFRactivation-induced cytidine deaminase g

The immune response has evolved to protect us from pathogenic infectious microbial relationship in gut). SiAGE ' - — L ASRE ysbmgs

agents and toxic foreign substances. In acquired immune response, 2. Search for IgA CSR inducer (AID)PBIATH!) HRIIRRZRIZTE DB TR S EHAE] E& 4?

antigen stimulation of B cells induces two distinct genetic alterations
in the immunoglobulin (Ig) loci: somatic hypermutation (SHM) and class
switch recombination (CSR), both of which require an enzyme, activation-

1 BEDIRATRGIRHETIHFEHSPICTIE. BREERELEDERIC
BOHRERETHELTERB CEIMBERRIEDS TEET R
I TIHBRREEZEARTE AT MFEZEOREEZBRELET.
Figure 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.

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.
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Figure 2 Selective CSR to IgA can prevent allergic response as well as
enhance mucosal defense against a same antigen.
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Our research work aims to elucidate the transcriptional regulatory mechanism playing a cardinal role in human development using

rare developmental syndromes as a model.

EMIHREBRICEVTREFRRAPG LM FIvIICHESh TOS I EEmS5h
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FEMREE ET IVICEMIEAREICER R EE R B F RIF EREOEE
ZBEELTVET,

There are many rare multiple malformation syndromes associated with birth
defects, and these syndromes can provide us with valuable opportunities
to understand the pathogenic mechanisms of birth defects, since the
molecular mechanisms of isolated birth defects remain largely unknown.
Thanks to the introduction of advance genetic testing methodology, such
as exome sequencing, it has become easier to pinpoint a causative
genetic alteration leading to a multiple malformation syndrome. However,
the molecular mechanisms by which these mutations lead to multiple
malformations remain largely unknown. Our laboratory aim to elucidate the
transcriptional regulatory mechanism using rare pediatric developmental
disorders such as CHOPS syndrome and ARCN1-related syndrome as a
model.
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We conduct bioinformatics research with a focus on structural and functional prediction
of proteins and genome/transcriptome analysis.
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The followings are the three approaches to study protein interactions in our
laboratory.

@ Interaction prediction: To predict whether a given protein interacts with
other molecules

@ Binding-site prediction: To predict residues in a given protein that
interact with other molecules and when the structure of a protein is
known, to predict the binding site location

@ Docking prediction: To predict the structure of complexes

In 2018, we developed a system for predicting the protein—protein, —DNA,
—RNA, —lipid, and —metal binding sites and achieved the world's highest
prediction accuracy for each of them.

By integrating techniques for protein interaction prediction/binding-site
prediction that we have developed or are currently developing, we are
constructing a system which enables us to simultaneously predict whether
a given protein interacts with proteins, nucleic acids, sugars, lipids, or
metals, and if the protein indeed interacts, predict its interaction site. We
also analyze physical interactions using molecular simulation.

Interaction prediction
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/ By integrating techniques for protein interaction prediction/
\j binding-site prediction that we have developed or are

currently developing, we are constructing a system which
enables us to simultaneously predict whether a given protein
interacts with various molecules, and if the protein indeed
interacts, predict its interaction site.
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— We have identified two classes of neural circuits that encode aversive and appetitive
valences and act antagonistically in olfactory memory formation of Drosophila.

1%?6:& t%ﬂ%:ttﬁi’é:t “:Ené:c‘: We are who we are because we remember and forget
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RHELARETIE EBERRL D05 5MRMIRDEE 2 LSICTDRRC
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T NTOTORTHSNB L%, 20DFBER VDI B EAZETIEEE
MERBO—HETHIETH AN TEIEERWVETEEANZ I LEH
FLTVWBEZEAShET  AMRETIE a7 arvNINHVESFERE
EXRIC.REEEBOEBREMET —vELTOET . B4 OO
EMERIET A LT RIBEEICAOY YV ERY BEBREE T ToavyaynT
DREHHREBHL. TORFICEET2HEROBEEFEMLTVEY, —Hla
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“Learning and memory are two of the most magical capabilities of our
mind. Learning is the biological process of acquiring new knowledge about
the world, and memory is the process of retaining and reconstructing that
knowledge over time. Most 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 remember and forget.” Eric
Kandel et al., 2014, Cell.

Drosophila can form an association between a particular odor and an
electric shock, acquiring a conditional avoidance response to the odor. This
is a simple form of memory termed aversive memory. Similarly, Drosophila
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 a role in a different step of memory formation—
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
underlying these processes. To this end, we utilize various strategies and
techniques, such as behavior assay, optogenetics, functional imaging and
electrophysiology.

a) SRILFEMHEX/ FKCsEZ D I HEMBONsILEIBFRRICIZ7-56F% T
b) 2ayTayNIOBWEBREEET-mazez AV TCAIELE Y,

c) SEMMEE FICAERN\TE b MIREEI 2 TRLET.

d) #iE AR ERAEEFITF A CRETLET,

a) Kenyon cells of mushroom bodies and their output neurons play a central role in the
olfactory memory formation.

b) The performance of olfactory memory is measured with a T-maze apparatus.

c) Neuronal activity is recorded under a two-photon microscope.

d) Electrophysiological recording of neuronal activity.
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Two parallel pathways assign opposing odor valences during Drosophila memory formation

Yamazaki, D., Hiroi, M., Abe, T., Shimizu, K., Minami-Ohtsubo, M., Maeyama, Y., Horiuchi, J. and Tabata, T. Cell Reports 22, 2346-2358, 2018.
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Drosophila olfactory memory formation

aversive
memory

Yy CREp 5 DENIRIEARBICHETHZ—F. BMNEBICIIEEMICHE. v
CRE-n(dy CRE-p &ISHTERMRRIBICHETHY  FHEMHIL TV %, MBON-y 58’ 2a/
B 2mp £MBON-y2a 1#%hZhy CREp & y CRE-n DFRTHAEEL., MHE
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memory
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Suppression of a single pair of mushroom body output neurons in Drosophila triggers aversive associations

Ueoka,Y., Hiroi,M., Abe,T. and Tabata,T
FEBS Open Bio 7, 562-576, 2017
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Genome is the most important information on the earth that determines the design of life while the
material DNA is quite “fragile”. We try to reveal the mechanism of genome maintenance and the
relationship to cellular senescence and tumorigenesis.

TILOBEANZZALEFDTREDFIEEZTHREL. HALLHE

Genome maintenance, Cellular senescence and Tumorigenesis.
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How is the genome integrity maintained?

Human genome has ~ 3 billions base pairs, corresponding to ~ 2 m in length.
Such a long DNA is packed into the small nucleus (" 5 um diameters) and
duplicated in mitosis. It is easy to imagine that the genome is entangled and

- TEE R S OEEORS S

broken in the small compartment. In addition, the genome gets damaged by
ROS, UV and chemical modifications. Seriously damaged genome induces
apoptosis to kill the cell. Slight damaged one activates the DNA repair
system. But the some lesions on the genome may escape from the system
and accumulate. The accumulation reduces cellular functions and induces
senescence. It may cause cancer, too. As a human body has ~ 4 trillions
cells, it is a quite tough job to maintain the genome integrity in all of them.
Especially, long-life cells, such as germ line and stem cells need intensive
care. We study how those cells regenerate genome and keep the integrity.

What is the “Aging signal” from damaged genome?

In eukaryotic cells, the genome has several “fragile” sites that are
especially unstable. The ribosomal RNA gene repeat (rDNA) is the biggest
one. The repeat occupies ~ 10% of yeast and ~ 0.5 % of human genome.
Recently, we found that rDNA stability determines yeast lifespan. Therefore,
we speculate that the rDNA is a major source of “Aging signal” that
induces cellular senescence and restricts the lifespan. We would like to
identify the signal.
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Figure 2 The rDNA is a major source of “Aging signal”that induces cellular senescence and restricts the lifespan.
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Sasaki M and Kobayashi T.

Ctf4 prevents genome rearrangements by suppressing DNA double-strand break formation and its end resection at arrested replication forks

Molecular Cell, 66, 535-545, 2017
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lida T and Kobayashi T.

RNA polymerase | activators count and adjust ribosomal RNA gene copy number Molecular Cell, 73, 645~654, 2019 https://doi.org/10.1016/j.molcel.2018.11.029
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HERLTChE BEEE (SIR2) ICBEBEVTHIT T, SSICRFISHBAT—EIC
RIENTOBUAFDEEERTET.REIICIDNAVE—rDIE—-#AHE NS E S
ZEICHRLELS . COUAFE A LArDNATJE—$BA O TR IL. s &1
FOOAE—BEBAZEHEAZFOTWBEERUMOHTOBITY,
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111111 Mo

BEIE [1Z20%] (IDNAIE—%) (CRA&-7 [FL—V¥—] (UAF) DE-T
VET, [120H] #RPTE. dinhi [TL—v—] # [EBE] (SIR2
BIEF) IC [1ROH] aEPTIICERLET, KREICIE S/IAZ DHB% UAF
PIHIUCEEFHIBZRLET. [1X] (DNA) DEFEBERICRY. 2TO[7
L—¥—] (UAF) pEENDE [EIEE] (CEBAX (IDNA) OEMAFEEIET,
ZM&ESIZ UAF 55 rDNA DHEHA T, BIC—EHICHBLTVET,
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Laboratory of Transcription Dynamics URL

E-mail

tfukaya@iam.u-tokyo.ac.jp
https://sites.google.com/site/takashifukaya0122/

K RIGHNL RE¥REY (Hizs - TH)
AT Lecturer RB M FukayaTakashi Bt (EHRF) RANXEHARER LEHEER ASRERFER
B e 2 B wonme s
CSEEERA rocatme HE W ewwwowaro
CSWEERA swovsar BT EE wewwon

MADEFRBN

IBOMREE. EZDaVTayNTHPRE CREFRBREFRILTIMBED I (T AT LT Fili e B {E
LT IDNAA—EENBIETI—RDNAZ A LB S HIHEN R OB EEL TV E T,

Our lab uses quantitative live imaging methods to investigate how c/s-regulatory DNA elements control
transcription dynamics in development.

BHFEREICE TS BEHHEEZ—HRLNIVTARIELIERTS

Visualizing enhancer dynamics in living embryos

BEEHEMICEOTHONAEREEE>TVBDRI N A —EFEThBIEI—F
DNATTY ., TN Y —BRFIFENEGETR FENESEN LT ENERTFD
SEEM AR ERENICEBBEICHELTOET IRE. BN/ LAPRICIED HEH4A0
FUELDI N A —DEFEETIERBEESNTHY A DOBRGEFICHULTEEL
Z20EL DI N =BV TVBEZZSNE T OHLEI N =&AL
BIEFREAREOSHFY . SEEREYORBE LT BRI R EFTREICLTVET,
ESIVBIEFAFORELNGELATI N\ —DERDEEIILHETEHREE
FHEICEADIEAHRVTHRESNDILRE  ZOEPZNEEHAI PO THEVLAN
IWVTHLAERDDHNET ., LPL—F T TN Y =P EEE T 2IRAH
BAHEALAFCZORBIMEIIREE > TLVFEBBINTOE A K2
EE&f2a307a) N IMHRICEV TGS EEE 7V 21 LEHIIT 3BT 1
TAA=T LT EERFETHEICKY . ChETICEVH &YW OL»SENTILR T
YEBBTHEEBIELEY,

MCP-GFP

Live imaging of transcription activities in living embryos

Enhancers are regulatory DNAs that control spatiotemporal patterning of
gene expression in development. By integrating information from sequence
specific transcription factors and co-activators, enhancers precisely
regulate when and where genes should be transcribed. 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. Mutation in enhancers often causes dysregulation of
transcriptional program, which can lead to human diseases such as cancer.
It has also been reported that diversification of enhancer function is a major
source of phenotypic polymorphism among population. However, while their
biological importance is becoming increasingly clear in recent years, very
little is known about the basic mechanism of enhancer function. Especially,
the nature of enhancer-promoter communication and its dynamics remain
as an outstanding mystery since the first discover of prototypic SV40
enhancer more than 35 years ago. By combining wide-range of experimental
approaches including live-imaging, genome editing, biochemistry and
optogenetics, we aim to elucidate fundamentally new dimension of the
molecular mechanism underlying transcriptional control in development.

K2BEE2aTayNLILEVW TG EMEFRILIIRERD I T X—T T HiiE
EB{ELC R EIToCVET COFRICEY, TN D EEEEMT8F 4 — ML
NIVTUTIVEA LISEBIR T D EN MO TRIBEERUE U, 85IC. 5/ LIREXREILFE. AT
JIRTAVABEDHFEFEEMAEGHEIIETLY FERD/NNIVIBIRTIE 7T O—F TE
BOSFRMED TN Y —{EABREORERICHKAET .

Our lab uses quantitative live imaging method to visualize spatiotemporal dynamics
of enhancer action in developing Drosophila embryos. By combining this unique
experimental approach with cutting-edge technologies such as genome editing and
optogenetics, we aim to obtain comprehensive understanding of how enhancers control
transcriptional dynamics in development.

I NY—ICKBEF/N— A PO HIE

Takashi Fukaya, Bomyi Lim and Michael Levine

SEEDOHRICEY) BEEILERN TIEAA L EATERT ES 4
RIS THB_EPBLPIESNT, CHOUEBRIZET/N—ZAEKIEh, /N
FUTDoEER, a7y a N B BICESE CRESN-ZEN LR
RTHBEEZEZLNTWVS, LPLZEDO—F T, BE/N—ZAMDRBBL{H
P EDEYEEERICOVTERITEATOED, EI, TN Y —
EEBEN—ZANEDBFRMEICOVTIIEFEMN P T ORETH 7o K
KT, ayTa N IHREEAVEMS2/MCPEES (T4 A=
TR ERET ALK, TN —DEEN-AMBKIFTHE
ICOWTEENCHE Uz TORR, TN Y — (38BN — X D4E
EERETH LV EGTFRERZBTZHENICHEHTIZE Do

Too DV EBEFEMILBEDBO I N Y —EBFOI N —(CHEAN
BEN—-IMLUEEEICOESRILTEY, ZOBRELT BEFHRE
BY ERUE &SI, AR TII2ONRED B FOEES &M &Rk
ICAT{RIE T BB DMS2/PP7I AT A A=Y LT BT a /- ICHEETS
CEICH U KRR RERAVAIEICKN B—DI N\ —H 8N
THFET32207OF—42—%2FFICEMEIL. AANAERE/ N\ — X
KRBT ENMDTHS I EL ST, CORRIE. TN Y =70
E—S—LOHEERD REELLNTEELWEBIPIFIFIVITEH
@I THEEEMORRL TS,

o ity [T I,a,-'m\.\l
- PP b A b
.
H iy ey ]
e [\ | \ \
> _—
B ARARPOHSHELE SR I N Y —EAHERE.
BTN\ H—H200BEFHORBNEES/N—X
rEBIEERIT,

HEREFRICE TR TN Y —EREFEO A TAX—2 0 TR

Bomyi Lim, Tyler Heist, Michael Levine and Takashi Fukaya

Edward Lewis (19955 /—NJVAEZ-ESZH) (LD a703INn
IEEBEFEHENCISTCION AP HALREEB TN XIERT
B F WAL EHFTICREN T (Lewis, Am Nat 1954) . CHUAE
BRI ZATI77a  ERIEh, 2aydaNTI s/ LATIIEERN
BUHATHEEEZZOND, ULAL—F T REICZOEFIIHRRICE
FoUHY . FHAERAEFEEIRECOEVRBHADEE TH 1=, K
BT ayTayNINBEE TSR 7 a2 BER T8k
ERREBEC. TOMBBAICEIBAL . ZORE. 1> 2L—5%—DNA
DOXRT7IV TP HEREARLTORENSZEEEAEZFHEL. Z0HER
ELTION Y —LEBN TV ADGEEFEMLZRET D EHASHE
ol 35S B4 MBICBFUIMS2/PP7Y AT LICLD%8BT1T
AA=T D TBRICKY NI RT3 E-2ay P3N TY
TIVEA LI RIE T EICHMHTHRIIL . TOBR FH DL EE
ICFETIE—DINY—DPREFEEEA T REN RICERF
(EAL. AR EEEN—-RNEF IR EFPHO L ER S, D
BREINA—HBF HBERFPATIFN—2— RNAKIAS—+HII
BREDBRICBRINZESFEEHLDO[NT | 2B BT ETEIET
HIMEFHLTVOBIEERORBUTVD, COLIICEKARICE>TH)
HT.HENBIN—ELTETIVTIIHBATEEV B CEINAETI /N>
Y—1ERABFOEFESASh LT,

Insulator

allele 1 }
\ 4 oy EBEEFEELoNT

allele2 = h‘#&hm’_ﬁﬂ
L,

-

EEN
,__f_z:;_——

122 a2L—4— DNAPRENLHEREENTULTEFETE, TN Y —REEE
HEDNTZFHRL. REEBEBATREMN P RICARICERTS, RARRICESTH)
HTNTLRT 13> DRENBASHEL T,
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Laboratory of Functional Nuclear Imaging URL

B 4 it
% (RIE) Professor A&+ Z  Hiroshi Kimura Bt

I hkimura@bio.titech.ac.jp
http://kimura-lab.bio.titech.ac.jp/

fiL it
(3) RRIEXZE

AR S HFBNT

ZEHSHICLET,

EREYOEBGFREOHEICIE. MRZAOBEPRESEETHEI_ LA > TEEL EAN DR
1EEP M EIRNARY X 7 —E DENEZ £ X /MR TATRILL . E BB Z 1T LT BEHIENDER AN =X L

The structure and microenvironment in the eukaryotic nucleus play critical roles in gene regulation. To
understand the basic mechanism of transcriptional regulation, we quantitatively measure the dynamics
of histone and RNA polymerase |l modifications in living cells.

ﬁgt A I~>1l‘éﬁfﬁ0)$m}iﬂ';‘l'fd'571 Dynamics of transcription and histone modification in living cells

ERRPRNAKRY A —EIOBR % BEE E X MR THRIET 270, Zh501E
ERCHFRIATE/7O0—-F IV EERL IFBHROEXERREZSH AP
BIEFI-FRTO-JEBEL HCOBEFI-FREOTO-JTREFRTO
BITPREFBOBITICER TS, ChoDAEMRABHATRIETO-TEAL
T HEEEEEICHE7OYF AEHBE OB E1ToTV 5, ChETIC, 2700
FRFIVECLBBEOEEF 7L DELDF 2717 Z&EHAIL. EXRH3
D7 FINEDPEEDFRBLSHBRICV 2B ERETE_EEBASHICLE B
E B3V Y AR RICEBY T I MRIEF S5 DIEI-FRNADEE BRI
W5 LEHAEDBREOE RN AEFHDZEALIC OV TEHAIEIT> TV 5. — GBI F
SBPOMFNEEL TS XREADONELICHI VOV F U BEELZBHLT
W K7 EMRBITE TE S/ LB AR B SE RO A A—J 2T LD BD
HIROIES/ LERERGTIHEDHREED TS,

To track the posttranslational modifications of histones and RNA
polymerase |l, we have generated fluorescent probes for live cell imaging. In
particular, genetically encoded modification-specific intracellular antibodies
or “mintbodies” have enabled long-term and in vivo imaging. By measuring
the kinetics of transcription activation of a steroid hormone responsive
gene array, we revealed the function of histone H3 acetylation to stimulate
the transition from the initiation to elongation of RNA polymerase Il. We
are now tracking the changes in histone modifications during heat-shock
response, zygotic genome activation, and X-chromosome inactivation. We
are also developing a method for low-input epigenomic profiling applicable
to the imaged cells.

HIK2Tmed

BEEOHIEICIE. EXRRRNAKRY XS5 — I DR ZEHHPBIEL TS, C
hoDEREBHZEMRTERTE_EICL->T BEFRREOH HEEE
BSPICLESEL TS,

Posttranslational modifications on histones and RNA polymerase Il play
a critical role in transcriptional regulation. To understand the mechanism
of gene regulation in the nucleus, we track those modifications in living
cells.

. P FabLEM |
Mﬁh;nodywrifulim s &0
supematant -
= Digested and - % Exkred ol
flugrascantly labaled .
~ ~
Maonoclonal antibody (1I9G) >
specific for modification o embryo
g =
Connacted b LR
PR a linker A 4 N ¥ m
X , pscFv-EGFP i —— a 4
EGFP-tagged -3 Lo =
i, Vi CONA (e _E%i
vector Mintt : -
;

M TEMZIRET0IC. 200FEZRFELL —2E LIS HERE
Wi R & SRS TR L CRIAICEEA 37575, 65— 213 A DRI E RN E Y
O—-=>JUCHABEREEME U—A AT ZEREH A (mintbody) ELTHBS
€35, Thd,

We have developed two methods to track modifications in living cells. One
method uses antigen binding fragments (Fabs) conjugated with fluorophores for
loading into cells. Another method is a genetically encoded system to express
a single-chain variable fragment tagged with a fluorescent protein, termed
modification-specific intracellular antibody, or “mintbody”.

IENFVRIVTIIVA
W% 5 5F

Laboratory of Epitranscriptomics URL

E-mail

RIGHNL

B (38FE)  Professor 8K % Tsutomu Suzuki Bt

ts@chembio.t.u-tokyo.ac.jp
http://rna.chem.t.u-tokyo.ac.jp/

RE¥REY (Hzs - TX)

) THRFAREH - LFESTHEER

MAEDEFBNT

RNAREERICEBHS . ARDOWEEERELE T, IENS RV UT M LR RISEGHRICKELWREESHL
TVET A BIEEMTIVR T Y DEFRICHEV T RNABED BB ARBEE FRRL TWVET,

RNAs are modified post-transcriptionally to acquire their intrinsic functions. We are investigating functional
roles of RNA modifications in various steps of gene expression.

RNA{%%@%%#%Q%&EEE%WE% RNA modifications associated with various biological functions

RNAIBE T IR 2 1 B8% 2T THRAL. ZUHTZORRDEREE FKIBLET,
ChETIC160TEHZ BASRNAISED | k2 L EWEH,PS RO >TVETRNA
BRI ENIIVN T Y D2 B TRIZFRBERE T ENBHGLICRID
DHNTERNF DAY T = LEMTh EERICHIT AUV HARREELTOx
BEhTwEd, a5 IRAIC, MR T B RRNAE BEHER § S 1T
. MERNADEEE EE A (RNA-MS) ZBFL TVET, ChHDFEEER
EGBZET HULORNABEPIEMBERDFER &, TOWBERET 280, RNASER
PRETIEGRERERERLTVET £/ RNABEORIBF EER TELBEID
REBEHATUOTHEL. " RNABEIR EVOSRBOHLVEISERELTVE
KR

RNA molecules are frequently modified post-transcriptionally and these
modifications are required for proper RNA functions. To date, over 160
different types of chemical modifications have been identified in various
RNAs across all domains of life. Recent studies stress the importance of RNA
modifications as regulatory elements in gene expression, and the process
based on RNA modification is also referred to as “epitranscriptome”. We
developed our platform technologies for isolation of individual RNA molecules
and highly sensitive analysis of RNA modifications using mass spectrometry
(RNA-MS). These platform technilogies enable us to discover novel RNA
modifications and RNA-modifying enzymes. Moreover, we found the first
instance of human disease caused by lack of RNA modification, and proposed
“RNA modopathy” as a new category of human disease. We are tackling to
elucidate various biological phenomena associated with RNA functions.

modapathy)

mRNA DEEEHEFEUIZCAPAMICEZM'G F+y 7&K #FE % mPAm IEERTZR

F oy TRRNEAF IV EBERCAPAMISWWR X1 > %85, Chi'SersH BR{ESh7-RNAKR X Z—+HIIDCTD%
T BET BB HRMERFEICUZ IV —bEh m AMIBERDON6 X FILERIEE1T. B#RIC. CTDICEFvvE>
JBERRBNGTT). m7GAFIVEBER(RNMT). 2’ OXFILLEER(CMTR) BEH U7V —hEhTHY, ChohiREEL
T HERNASEDS KIS F vy TR E A FIVLIERZEFEERYICT D,

Sequential and co-transcriptional m°Am formation mediated by CAPAM.

CAPAM is recruited to the early elongation stage of RNA polymerase |l via specific interaction between the WW
domain and Ser5-phosphorylated CTD. The m7G cap methyltransferase (RNMT) complexed with the capping
enzyme (RNGTT) and 2’-O-methyltransferase (CMTR1) are also recruited to this complex, indicating a hierarchical
formation of m’Gpppm°Am—pppA, GpppA, m’GpppA, m’GpppAm, and m’Gpppm6Am
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Research Center for

Cellular Dynamics

DFIERAR D EF

Laboratory of Molecular and Genetic Information
RE - BEMRDEH

Laboratory of Cell Growth and Differentiation
REMLBEHR S

Laboratory of Developmental Biology

RNA #BEfF R 257

Laboratory of RNA Function
BMRaHEm RS 5T

Laboratory of Stem Cell Regulation
TEIHRER AR

Laboratory of Behavioral Neuroscience

B 2—36 DOMRSF,LSBR SO, —HllE. —
BFLANLVTOEBRICOEENBERFEDRFELE TO
ICARRICEMEL R 1TV ET,

Research center for development of quantitative ana-
lytical technique for the vital reaction at single cellular
and single molecular levels, and its applied study. This
center consists of the following six research fields.
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E-mail
Laboratory of Molecular and Genetic Information URL

akiyama®@iam.u-tokyo.ac.jp
http://www.iam.u-tokyo.ac.jp/5ken/index.html

IMIFHEAL KFBREY (FFEF - FX0)
45EHIR  Project Professor FL 8 Tetsu Akiyama #t (E%)
S
CREEME vengtsscacrosr @ B womteeme £ @2
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MAEDEFRBNT

, =B HRAIETE. AL BIED D FAHZ XA LEBHSHICT B EEBRELTHIREED TVE
B e e L 5T +,

The goal of our research is to understand the molecular mechanisms of cell proliferation,
tumorigenesis and senescence.

ﬁﬂlﬂﬂiéﬁﬁ. 75‘/0".’.; %ﬂ.’. Cell growth, tumorigenesis and senescence

bR RETEEICUATOLIBMEEITOTVET,

1.

PASHREDHE

[EBEP AR E AR, RHSF . LE. U NELED SRR
DB T M MNRRPSBREINTOET B P AREBINREDOHE
EEROBITICERVEATOEY £ PARRRG— T3 EEBROR
BRSHEP AP FEELET. ZOHRTH [P ARMI] LT halanE
BETR Y BMEOEEN (EIEBAR) 21> TV B e hh>TEELL P AR
s #MNRIREAEEFAL TECSERUAUMELAY T2 FRIEZHSPIC
FTHEERMELTMREEDTVET,

2. RFERY)AZ AV RIBOBIT

Fht=bId RNAKEE 2> N7 E%0— NI 3D8EEFERIET BV I RISEFER
YIRENREETHIEE R HUELA, D8LL N BEDZILICHIT B R ENEH
RLTVET,

3. EEYIREAV-IEE). BEREEDHR

LTI B0 [ BHE ] EFFIENBEE T, ZOMERES BRERES
FERICEELTOVBEZ SN TOVET, LALZDOSFRFIEL(DPoTVEY
Ao BIFRETIZ PX-RICSH /N ENBEEREICEERREER-§IL
ZRHEL. RREOESEEZBICH T MEEEBITLTVET,

Tumor
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Our 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 differentiation. 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 D8 live longer than wild-type mice. We are
investigating the role of D8 in aging and senescence.

3. Autism and socio-emotional learning

The onest of autism is thought to be closely tied to the dysfunction of
the amygdala, but the molecular mechanisms liking 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.

Ll 1 day dayn 3o * pasaagen
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Stem [ Differentiation
BHFESRMRELEEE

TTHEBEIIEEES NS

bi “""' coiss Glioblastoma stem cells
iff.

i lose their tumorigenic
Stem capacity under serum-
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Funato K. T, Hayashi T. { et al. ( T equally contributed). EMBO Rep. doi: 10.15252/embr.201745587 (2018).

EEDHRICK. EEEBRTIPAMIEISHEMEZE>THY. B
LBMBEEL OV AMBI EVICERISEE § 5 ETEB ORI
PER.ZBBICESLTVBIEPHSHEL>TVET , ZDFTEH[HA
Bl | LR h Ml IER £ R I 25U \EES) CERERRE) £15-5C
WBIER b > TEELT

AMR TR RAEZSMBERREORSENABLVRSSh-REM
BRER[JUATSZAN—7 | Diglhe AR Z #IFU/-IREETESE
(JUAT I XM=& #K) U, ZDORMEMDHER BIEICEELET
FDORI—Z2T&ITV BN BETFORERIRZITVELZ, 20
BER ) RET7EFIVEESR SIRT2 #TUATS AR MlDEES
TEOHEIFEIEICLERIE.2) SIRT2Hp73 2B 7 &FIVIEL T . p73
DEEEHEIFEITEENEBHRICERETHEEEHS,ICLEL
7=

AMRBRRICE. S, SIRT2 ZERNEL/-ERIDORRFEDHESL . IHFE
BOBEICERTIIEAHFINET.

Inhibitor

Target genes

¥

Cellcycle ¥
Apoptosis «'»

L

Tumor progression

Inhibitor

SIRT2 OHBPEWHILV., FROBEERICE>T SIRT2 OMEEZEELLNTRE, p73
D C ROTI/BITEFIMEShETEUDPTTET S, TOHR. PARBREECHA

MR RN—2 2D BHENIER TS,

[ZZA ]| DEE LT REDRE CEFIE

Nakamura T., Sakaue F., Nasu-Nishimura Y., Takeda Y., Matsuura K., Akiyama T. EBioMedicine 34; 189-200. http://doi.org/10.1016/j.ebiom.2018.07.011(2018)
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DHLITEHEECKELTVET, FBIE T 2D BO [Rhkid] EFFE
hBEP T, ZOREEENV BRREDREICERL TV BEEZShTY
T, LU ZOFFRFBIL DD >TOERRBATU E KRR TIE Fh
B HBBICEEL-BRERRE S /\VE PX-RICS #R#ELAYIZ
ZRAVTEZOIEEMAEZBEITLEL /. ZOHER. PX-RICS pRHEEFIC
KL IEEREEICL R CHB e R L FEREEDEEL BREE
BT O EBASPICLELS. PX-RICS DIREEDRED RHAEDIE
BREEOEE 250, ChHRREREICORP BN RENEZE
(S RIERFPREDOEBIEL, Pk AERBOREICETSS
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Laboratory of Cell Growth and Differentiation
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E-mail

miyajima@iam.u-tokyo.ac.jp

MR EFEBN

FRPEROREAHN =X LOEFELBEREMRBON B BEREM 2 E8EL T EMNPSHIAASBAEE BT
B OB BE MEFE - BETIEBFROMAREEDSIET. BEEAPAIEICEMUET,

Generating liver and pancreatic tissues from human iPS cells for regenerative medicine through
understanding of the mechanisms of organ development.

RERIPOEREICEH E T, ENPSHIRHD S ORFHE - IO S LS CHHMIESE

Developing liver and pancreatic tissues from iPSC

iPSHfaE E->-BAEECRAIZEMRICIE. BRaMEBFERSLOBRBEERD
BRI LETY, FREREPESOROHRETHY, ZO#MAELEIFREM
B (FF#AR) (3. A R HAD AT i BR MR (FF2FAlRa) LW RAELE T FFEFfRaE. Mg
i HERMREHEICHREEEZFAL. Tho BB TOR RN EHEEER
EOIUTHEERMICR AL RDP S h&E ¢ ARETIE. FFMlzELo
FlRzERT8EMREERE 25 - BE T AT LERREL. Tho DR
HEaEHEEER O FHREBOBINEITICET FROREEAH =X LOFEHIC
RBATERLU CHLERRICHEDE RO REBIEEEMTHET. R
iPSHEfa A SWBER AT DO MFa S - BB EE R T IEBEROFAREITST
WET, BAHIC. ENPSHIfa S R EE ML S CEBBIBEHEEETS
CEICHRELTVET, IHUEIPSHllarSDlifast- RS RO EALT
in Vitro/SEEET IV ORREPAIEM R EITIEELIC. BEERANOERERELT
VT,

Development 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 underlying
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 organogenesis, 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 established 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-dimensional co-culture system have rendered those iPSC-derived
liver cells to cooperatively organize functional liver tissues with remarkable
metabolic activities. Similarly, we have also developed a culture system to
generate pancreatic islet-like tissue structures containing insulin-producing
B cells from human iPSCs. We are currently applying those iPSC-derived
cells and tissues for regenerative medicine, drug discovery and disease
modeling.
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:B R WS L::; s‘“"’"‘(—\ 09, rnzen
HSE progenitors 1H5<s) @ wecs)
4
S =g \ (dlteremtiation) I
NGFR- LRAT* (Hepatocytes]
iR (0]

Fhf-BIEENPSHiEa A AT ATER MR R R il E M DR FRE &
MEBEREBILUELL MRS ARBER R0, iPSHfaRR
DIERE MR FFRiBRMaDEEPMEERELE L ChoDifila
(3 BBEMATAEBBEICEATHY. AIEHR. SHRB. RBTT LA
DICANEAFShE T (Kido et al., Stem Cell Reports 2015, Koui et
al., Stem Cell Reports 2017).

Kido T et al., CPM is a useful cell surface marker to isolate

expandable bi-potential liver progenitor cells derived from human
iPS cells. Stem Cell Reports, 5:508, 2015.

Koui Y et al., An in vitro human liver model by iPSC-derived

parenchymal and non-parenchymal cells. Stem Cell Reports. 9:490,
2017.
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BE# EXAF XR.FE FF KL #HE Shin-Wei Chen. i BE.BARE =E.2B B

R ISRHCHmELEOHEEEF T 2MB THY . FF#EEESE
BEICESTRE M (i) SAFFEREMia (R &
A FFEMIRLEE) POBRINhTOET EE. AIERRCELE
BEADOISAZENEL T ENPSHlfa» ST MR (ER T 24
FERIITHhh TOETH, ENPSHEREER R MR RRFATHD
VSRS BUEL FRROREBRICHVT, IRk
I3 P FREMREEEER A ETHERAMELET. 20
7=, ENPSHifI B RF M DEHEELICS VT HERRE
R EMBEEOHIEREROBIAIPEETHIEEISNET,

K237 AP REBIREFTL. FFERAN & A, T2
OFBRMARORE. SBRICEKIIL. ZhsOMOMEICIE. Zh
ZFhTGFBY Y FIL.Rhod T IS5 §BZEE RHELELT,
ZOV I AFREBIEOBEFHSASHEL--ZRTERMEDO S
BER PR AIEERZENPSHBE NSO MEBEEICES AL, ENPS
MR R OFFERA & . FFEMROBILICRIILEL:, ER
iPSHEREERSR OFF R & . T E MR LT R 2EICREE Y 3
SBRTFRMIES YT 2EESHBE L. iPSHFTE R AT AR
REDHEZFERICHVT, FFriBRMROEEPF#ME~DMEE
RETIEERASPICLEL ., SIS BEUAENTRET VE
HREBETIALRAL FREBICHTIH L FEE-2H- A8
EOBRREEBELEY,

0 ARGAFRTEEIC & 17 SATIFRE MmO |

FFIFURIP B i R AR FFE PR MR
" semrrriEsE S
r..——' - ‘. —_— o ‘
FLK1* CD31- CD34*
woakFFR  ATRTEHR i3 F il
. . +ROCKEER) =
- e ———— f
ALCAM*
Hik —p

£ hiPSHEIN 5 FERIERADSHERE |

FrSTAPI B2 Al SR MR g bolelig il
S T
/ g | )

© MPSIfE  FLKI-CD31°CDa4" '
® ~ ) ZBRF TR &V i e
@ . Ev—h—%&BVTHER
- il it PSRRI AT
N POCKEEN ™ @IE SRS, TGF B>
- — JFILEEH. ROCK [
ALCAM: EHCEST, MO
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SFRERIS T ADRMLZET S

BEiE RF.EX 2. HE #EE.Cindy Yuet-Yin Kok. A R.ZEB B

Tribbles1 (Trib1)l3.C/EBPaZzAICHREI§ 2EFELTHSNhTLY
£9, Trib1/v I T INT YA TS FhBEOMETTELRE BB &M
HBMEPBEBZEPRESNTOET, COTYRIIH L., MiELRTR
(CCl4) SBEIR 5\ LTI DIFHEIL E F B U/ LA IR BIRL
TWBIEEREUEL CORRERS -0, B LEERFOHR%
et R, Cyp2el. Tgfb1. Acta2DEIEFRILANIVICIZEHERD
ShE¥ATLE—F. A= DR BRICEFETS5Mmp8. MmpID
BUIELCTTEL TV S DS BIEREDRERIEIS -4 D5
EMS ERLTVWSEHEEZSNE L Mmp8IdiFhEka5 5 F—tE &
HIEENTHY, KEEIC. Trib1 /v 7 7MY 7 2O G TI3 PR ER O

PEMLTOEL, 2T PRI EHEOHZICFEL WD %
BREIT B0 7T /BEFEIMIVANT 22— (AAV) IZEV 4 EHA > Cxell
(Bl#KC) ZFIRICRIREE TIFFIREHFILI-DBE. CClATREEIT-
FHER ML A B BICKELE L £/ BRI hIRECCl4iR 5
TIRBETHIETH IR EEICRECRL L PP ERORE
FTAMmpP8 R U Mmp9%AAVE BV TCCI4#E 5 <) AICREISEIRE /-
ECA AEDHEAEHEICEEZBUVVRHESEP RohE U, 3512,
HLy6GH A% AW TIFhEkERET 2L CCUREICL DML EL
STTHELEUT, ML EDFER K FREREMmpRBEZ AL T I R iR
(LERETINRIHHENASHERIE LT,

AS—4VREEH (%)
= ek
S avkn—n | 4
GBS B
< o ; 2 IR AEIC LB IRHE L E MR
s ety i BHE: FhikBE%2BEORROIS -3, FrhiRgiEcky.
A DR B FETREINZIS—FREPHDTE. U571 27—r i
eyl i . , DREEROTERR.
jm b7 Y m B 1 LFepER
gqﬂﬁfﬁﬁ? ;%&%ﬂf%a;ﬁ;al%ﬁ Saijou E, Enomoto Y, Matsuda M, Kok cY, Akira S, Tanaka M,
=_AI=T~ 1) JE) Miyajima A. Neutrophils alleviate fibrosis in the CCI(4)-induced
mouse chronic liver injury model. Hepatol Commun. 2018 Apr
12;2(6):703-717. doi: 10.1002/hep4.1178.
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Nakabayashi Y., Kawashima S., Sato L., Enomoto T., Seki M. & Horikoshi M.
Roles of common subunits within distinct multisubunit complexes.
Proc. Natl. Acad. Sci. U. S. A., 111, 699-704 (2014)

BEE100FICRSF NI EDOBEEHBEDREITIL. 1) BEREEHICHE
tHBLock and keyET IV, 2) BEFR- V1V A FE UL BEEDFD
#EEME.3) —RIEBERTEEDRF. 4) a-N\UyIZR-I—hEVSF-ZR
BEDHR.5) ZRIBERTEEDHHE.6) 2> /N EHEERED/-HD
in vitro RERBAEDRREEL SRR ER T BAEICE-STVS,

S ERICOFORFTHRI NG BEFRELTEFEETZETTE

EFVTEEASWRIEINOSBOIIFACH  ApAD EHEY Do XLV —
L3 ERRH2AH2B H3, HAD2{E § DD\ E{FICDNAS 1. 75 ElER%
ERMVABEEE L BRIGEGETFOBEEMASREEED HFBRT
F NUTUMHEZIB B EBEXILF Y —LRGHZI N7 X ILF
V= LD Do HBY T 1=y hH2B (S MEH3PHA) ICEREEAL
FHAIR BONBRIRBP VT hOIILA Y —LICART DD EHF

Gene BICE->TUVET, EREY T, ZOFEICE R DY, £ MFIVR T I BT BH L AN L EE LMDEU N EEERBETE L. YIVF YT Loy MERRELTHE ECTEhRb T
se ,e clo r BUELL, T B, BB/ E ORI, EROFEICEUEGTEDAT HEHT 1=y MDBEEBETTB75% (FALCE: Functional Analysis

Biological phenomena are mainly regulated through the maintenance and conversion of cell function

based on replication and transcription. Since these are regulated by nucleosome structure, novel
theoretical frameworks are desirable.

BERAMOBDFERFEHEBICET S8R A ORZAICHE T TORMEHA

Establishment of novel frameworks on eukaryotic gene regulation

HIESD B EEROHEFRVUREALRICLVRESATVEY, ZESE
ADNAREYE (Mature, 171, 737 (1953)) . XA (J.Mol.Biol., 3, 318
(1961)) . BIGEE B (PNAS, 47, 1588 (1961)) &£ B DM TiRDER
BEARESh. ZhSREBICEDVWERMRP ZOBRERICEVELE. S
4 HBERICEIZIERFEEORRIIITOhIOTLLID AR S FEEDIE
B EREYOGEEHEEENRZITO HRE) N 28REEL. R
DETH7-7O03F o HRICEFUELU . EREYDNARZIILAY — LD
ERBEBM THB1-8 (Science, 184, 868 (1974)) .EARDHBRIZKI,
BIEERHHOERNRMEALEEI B>/-OTLLOID?
FLOREAEEIRF 518575 XN T74+—IVREF T HTFIIDDHEEE
HNXA AV Bz REVWEEOHBAEE/ERRE T O BB - AT ICK
HLTWET, ZhomAFEAWT. LB FEEERE - BRBEEOREHIETT
JU[Negotiable border model| (Nature Genet., 32, 370 (2002)) . (H3-H4).
M EAHS5HI-HAZEEFEADDEEME R EL/-ET. [Yawara split model
[Semi-conservative nucleosome replication model] [Epigenetic
inheritance model] (Mature, 446, 338 (2007)) . E A ALZEEHD XL F
V- LEEEHREBELTOESEMIEETIL[HI-MOST model] (PNAS,
107, 8153 (2010)) ##0RVTIRIBT B EN TEEL,
BEERHEHOFORFEAN OLTIVBRICEEREEAL, BEERETY
R & &V (Genes Cells, 12, 13 (2007), Genes Cells, 14, 1271 (2009)) .
BRNEZEABITIPSTAIVEEOLZEMERES HREECEEES
ZEWVEWLS, “Histone code hypothesis” IZ
KREKFETH MR/ . EXNAMLRERHS
AT LA TERMEEIIBETHI LR T
L#£U7 ([Modification web theory]) . %7,
“Modification web” DEBELZIREFAE
B VEROZE.UE GEE—FEL. “web”
EEOREK. B K. E1L#E>[Signal router
theory ] Z2MEL. EREMERE DHI50%IC E
IAEMBEDEENHEODEREHS,ICL
%U7=(Genes Cells, 14, 789 (2009))
CKRETIE, Fitighrs— it DM I h i
Pol-HBIEHOVIVFY T Iy MMES KT
OEEYT Ly DOBBEEBRSHIZTBITIE72]
[DNADFICASBEWIRR THADPRAREE
ShABTEEFOEGTHIEBBOLEA
13?2 | E 2R LT HROWTHEEZE,L LT T
W& (Proc.Natl.Acad.Sci. U.S.A., 111, 699-
704 (2014).Sci.Rep., 6, 27922 (2016).Cell
Rep., 21, 3941-3956 (2017)) »

DNA — i

Proposed principles in gene regulation

DERHOTRIANT

SORBIZE S THERTHS S A
om)

(FE) REFHNERIC LY RS0 AR L SHR
HBORM GRAR RS EEAHTHBI k> T
En S nEHRAR RSN SARABORR)

Horikoshi was devoted to the leading-edge study on eukaryotic transcription
in his early days. Then, his focus was shifted to chromatin, which drew the
attention of gene regulation researchers and has been actively studied. He
was far ahead of his time. In the chromatin study, he tried to obtain novel
components that would play roles in eukaryotic gene regulation. He was
and has been eager for novel principles and concepts that can illustrate
gene regulation at nucleosome, chromatin, and chromosome levels.
Recently, he has the answers to the unsolved questions about functional
roles of common subunits among the multisubunit complexes and the
mechanism of gene regulation in ancient organisms about several billion
years ago.

(References for further understanding: 74 out of 168 publications)

74. Biomed.Res.Rev., 2, 1-3 (2018) 73. Cell Rep., 21, 3941-3956 (2017) 72.
Sci. Rep., 6, 27922 (2016) 71. J.Biol.Chem., 290, 28760-28777 (2015) 70.
Proc.Natl.Acad.Sci.U.S.A., 111, 699-704 (2014) 69. Curr. Pharm. Design,
19, 5019-5042 (2013) 68. Genes Cells, 17, 65 (2012) 67. Genes Cells, 16,
1050 (2011) 66. J.Biol.Chem., 286, 30504 (2011) 65. EMBO J., 30, 3353
(2011) 64. Genes Cells, 16, 590 (2011) 63. Genes Cells, 15, 945 (2010) 62.
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Biol., 378, 987 (2008) 57. Mol.Cell.Biol., 28, 1171 (2008) 56. J.Biol.Chem.,
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&l UL LEDS. EAEDGAICIE. ZRIEEPBHIN TV TE. YT
A=Y DEEDELILKRBADEETH o1 ZD L EHOEEEPIE
HETHEEY T IZVNOEEIITEATH o7 HE VT IV DEFAT
DEEEANDHICEREEALTHERIEZEIL-RBREHEL
THWThOEREDOIEY T 1y NOBEERIBICIKB DD EHIET
BV RBRERNOEEERANDIFEEIHZEDD. 2 EEHE O HE
HUIFE RO EHRESh BV EE TH 7=

HBE YT 1=V OB ELT.RNARY AZ—EIL L N1ICIZRpb5. 6. 8.
10. 12. 5 ERAtA#E &1ASL1. TFIID. TFIIBICIZTBP. EXR > 7 FIV{E
EFBRNUALEE R B 72 F )V EB#3RRpd3ICIZEaf3, NuA4, 7O F U

of Linker-mediated Complex) &X7L#V—L%& AW TEHELU:- HERD
EEEXALRBL BT 1IN BB FICTEETH o7
WY T Iy IH2BEFFE YT 12y THBH2AT U MEHEZ1ICRIF B2 E
T BB 2N EEH2A-H2BEHz1-H2BA 1R 2IEFED E BB 5N
VBIIEZ T ZD LT BE2NVEDEEERH2BRNICEREEA
U M2 DX LAY —LROHADBEERITL. EEXULAY—L4L /N
TR A Y —LOH2BOBEESFEILT D EICRIN U= BRLH
EE ANV BEERRICIFETIHEY T 1y b OEEE BT 5—
A EERYBD1-0. HOWIEMRR TERETIVILFHITIZvb
BERICEThIEEY T 1y MOBBERRITICIR L D EHRfF SN D,

DFEICE T DMETEORERICE DB HEERD

BIZFHHES AT LDOEZEA

Adachi N., Senda T. & Horikoshi M.
Uncovering ancient transcription systems with a novel evolutionary indicator.
Sci. Rep., 6, 27922 (2016)

Kawakami E., Adachi N., Senda T. & Horikoshi M.

Leading role of TBP in the establishment of complexity in eukaryotic transcription initiation systems.

Cell Rep., 21, 3941-3956 (2017)

BRAEMZ100 FOERIE. B FTRBTBLZERIEEZRAVTE
MOATLERTETHEERSND, [EMI AT LDV EHBEE
HEDIITBEINTEI-ON? | CORBANOEEL. HHEER DL
HHS5DNA ZAF§EDONREIEER D READE o7, B FEED
AT ICI3, BCS B - E(LEE B - 0 F R B O F AN BRESh B35, 3D
DFERDHB. F— I HRENOEEFOAFHIARTRRED. H%
BIZFERFEEFOLBNS TELEV, B AEEEFERFERE
FRDELEREZ BNV O ELIRBEDRIE L. RIFEHDERE
EFEOECEROHEICE I EZC REEYDREBEFIN-T
ERBTI5E. TV —TAO—BOEMEDEEFEHNEBELELTS
DEHHY, ZOEEFIEHBRRROBALESTIRST TV —T2
FOELE—EICHBEN TR,

BEREFEEPELER. EEUEDOERERINIR—720, B
FEHEBEHIC BRUESICERIERT 5. 1 DDEEFROREIR
LECSNSEB L. ZDECFIDZE (dork BT 1T 7)) EBAN EENE ST
SNOIFBEFEEF R TEBIEICR IV e COFHET. dorP KEWEIG
FIREBEBEFIODERBEAZV LN DD D, BIC WERIEAE
ZRAVAOTHBEEELREET HRBEFIIN—T2EE—EIC

LB TED R ULABITEAICEY RRODP FERDTH 2 TR TE,
UTOMRERSEI ST,

1) HEOTBPRTFIIBDduwEIIEZ AN ED LS/ EL, Hil
BDHDHPEERIOEVEE DL A EDEDH RH/IEN
AorfB%3F D728 KIBSEBERNICHRAELEHESNSHERICR B
HEFIFOIE.3) donflE AZIDIBICHENBZET. TBPOESEILEM
ErE Rel B BEMES UL AL, BICROEALTMEAEL
LT.4) TBPOHEREN EODEFICTFIIBOZNIZIEDETHY. 74
HETBPRARHC. TFIBICIE S EEHABELTWCEHHBAL. TFIB
HTBPLYBHBRVEAICET Y A7 AlCNh>/-EHEBIE N, #9357
OEHERVCEREYNDEEENDEE S X7 LI, TBPADNA LIS
FIHAELTEEPrEIIBEEFEEVDDIDEIEERY . RNARUAT—F
ICTRIBAEICHAE L TEEZ5EFREIL TV S EP BT,

B HUWVE IR Z LR RS DHEILIBE (B F RFBHER (CFIH
ShTWAREEOE LM E AT § ELRIEE) £V T, [HI25@FR]
ISR -HHFEPSEREYICEIGERIE S AT LDOEMEO LA
H|EBALDICTREVS/-EEIN B REBBICE T, COELIEESE
AVBIETHDERS AT LLERETRETH B,
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MR EFEBN

FEO—FRNAIZ N7 EEBOFFRELTIEL T EhEEPBENE S FELT. BETEREEGRR
ZEHIELTOET BB B AL G ERERELFEIA—FRNAD B FAHZ X LE D FSICHSPICLESIELT
L \iTO

Non-coding RNAs do not serve as the template for protein synthesis but they themselves act as
functional molecules that regulate complex biological processes. By combining various methodologies,
we aim at dissecting the molecular mechanism of non-coding RNAs.

RNA@;&&%E&&Q{’F@EE&IE%?@ Understanding diverse RNA functions and mechanisms
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The poly(A) tail blocks RDR6 from converting self mRNAs into substrates for gene silencing
Kyungmin Baeg, *Hiro-oki Iwakawa, *Yukihide Tomari Nature Plants. 2017 Mar 20;3:17036.

LTIV ARNAR AERNCEA L BEFroETFh/-RNAKRE
%[ RE | HIEBCRNALRHEL. BEER S —H(L 2T (PTGS) &
IS EEFHRIEEEEZ NV CRREICHEIIEPSTMONTOET,
PTGSIIER D RIS ORI DB ML HIHEBTT S 5xLLED
DIZRNAKTZERNAKRY X7 —+6 (RDR6) H*—A$HDRNALS — A $H
RNAZ BT ARICTY . PTGSH IESE | #mRNAICIERALTLESES
SINTEE SN BY, MR TRAE T B0 MICIZE S D[ IE
B | AmMRNADPTGSHEEDEMICESEVEITRASH DL AL HD
EEZONET . ChETHEMFEAVWEHE CIIES | AEMRNAS S DR
UAEESIABH DOmRNAICX U TPTGSH 1EEN§ 2 &S BEIE o
TOWBDTIRBEVHPEVITRIFZN TV SO0 AL ZOEE%E R
TWBDLIER D> TVEEATL,

SEFL-BIEPTGSDE &£ ELD _AEHRNAZ AR T IEFRTHS
RDR6B&H [ RE | KRNAL[IEE | #mRNA%Z BT TV 3D TId AW
PEVIREHEIT T R L/-RDR6NDM B % HBREA THENLELS, 7
D#ER . RDREIEMRNADKIFICHBRUAHEF v $BETEER
mMRNATH2EHIML A bx Bk §—H T RUASHEFF-4LORNA
[ =ABEELPTGSICEEW KR EME 2D ENBHSPICEDEL
Teo KIAE CEAS AT >7-RDR6DM E (3 [ £ EHE ZmRNAIZPTGS
DERICESEVDD ] EVSEEHIDEICB LR EHBATEIEN T
EEX N

E%% mRNA (hA%) (&K) ASE (RE) » RDR6 (773) »ohaEENELY PTGS
LEB 0 @rohSY (B). KU A #HEXV/RES mRNA (3 RDR6 (Ck>TZA#H{ELE
N PTGS ##E(CE->TaEIhS (T).

FF=bD4/ LDNAICO— RSN BEERIE BETICES>TAYEX T v—RNA
(MRNA)ANEBLBSNEDBIC AV NIEANERRENBIETHERBELET . LY
VSR, BB DEDOHICIEMRNAZ G Tl  BABB O[22 N7 BICBREN
FICIZ7=5SRNAI P EETBEPBASPITE>TEELS, CDLABRNAIGIET—
FRNAEMEE N TOET , FFI—RRNADF THEFIT. microRNARSIRNA, piRNA
HED20~I0EHEND/NSFRNAIG. BH ERHIVLEHRNAORIE 2 & (CHIE
ULEBHETEREEGBRREZATVWAEEZISNTOET . £/ /M3 FRNAIZE
BREMZHRDY—IVELTEFTEE RETIIEERELTHFAINIELCSH
TUVET, ULALChSDIEI—RRNAY . EDLIILTEAEESN, EDLH B FRIE
THEBELTUVBDOPICDOVTE EEE DD > TVE R A FMEBORRETIE.
b2 EYYIEY. MlEYR BEEEEEEASDEBRIEICEY. FFI-F
RNAZH/HELERNAT—ILR DR BERICHE L TOE T,

EhTVET,

Most 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 complementary 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 production 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.
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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). This mechanism, called RNA interference (RNAI), is thought
to have evolved as a means to combat against viruses and other genetic invaders, but is now
widely used for basic biology as well as medical treatments.
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Conformational activation of Argonaute by distinct yet coordinated actions of the Hsp70 and Hsp90 chaperone systems.
Kotaro Tsuboyama, *Hisashi Tadakuma, *Yukihide Tomari Molecular Cell. 2018 May 17;70(4):722-729.
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Our aim is to elucidate the regulatory mechanisms underlying tissue remodeling (e.g. ‘regeneration’ and
‘fibrosis’) in liver diseases from the perspective of cell-cell interaction for the development of novel
diagnostic and therapeutic methods.
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Elucidation of intercellular interactions relevant to liver regeneration and fibrosis in liver diseases.
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Liver is known to regenerate upon drug-induced acute injury or
hepatectomy. However, when liver suffered from prolonged viral infection
or alcohol intake, impaired regeneration could cause fibrosis with excess
collagen accumulation in the liver, eventually leading to cirrhosis and
carcinogenesis. Liver is composed of hepatocytes and non-parenchymal
cells including sinusoidal endothelial cells, hepatic stellate cells, biliary
epithelial cells, blood cells and so on. Although these cells communicate
adequately with each other at steady state, forming “cell society”,
disordered communication could cause severe disease state. Therefore,
we focus on the pathology of non-alcoholic steatohepatitis (NASH), and
aim to elucidate the cell-cell interaction involved in the regulation of each
progression step from hepatic cell death to carcinogenesis. For the purpose
of developing novel therapy and regenerative medicine in chronic liver
diseases, we especially promote research on two liver remodeling, i.e. ‘liver
fibrosis’ and ‘liver stem/progenitor cell-mediated regeneration’.

NASHRIE O RIZHITSERBEARERE

O &F-&»&

EWFF BT AEAATERT %

A1 D AN

PR U AR
N PR ABEENDIRR
: Eﬂa@ / (LPCY—H—F)

B & #MAEmEAE 1 D #ZET

AHIEZ - BT 5

SHUHREDRELEDESR
GrEMRIO—S RENAFT—F—)

BTHIER#HAE (LPC) [k 2B A B D AZRA

(Trop2-Crev ™ R [k Hifa Rt B mfEsr) AFHEAEDEIE

K i
(FFE#MpEL~onI77—)

FF B4 e

HLENASHREIED T At R4 DICH AL CGREAZHEL CVET . REDS |2 &£ 5 [ KFTHRRFELL CEHER 2 /0—2 2% g Tldv /07 7—J % T &b ERF
EfREDBE(ER%. B4 TIIATRIERMAR (LPC) . T 58 CIALPCY—A—8 2 f OISR ZHEL TVE Y,

We have focused on the pathology of NASH and set four research subjects: 1. Programmed necrosis. 2. Cell-cell interaction between macrophage subsets
and hepatic stellate cells. 3. LPC-mediated liver regeneration. 4. LPC markers as a candidate for therapeutic target of liver cancer.
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Differential expression of Lutheran/BCAM regulates biliary tissue remodeling in ductular reaction during liver regeneration
Yasushi Miura, Satoshi Matsui, Naoko Miyata, Kenichi Harada, Yamato Kikkawa, Masaki Ohmuraya, Kimi Araki, Shinya Tsurusaki, Hitoshi Okochi, Nobuhito Goda,

Atsushi Miyajima, Minoru Tanaka. Elife. 7. pii: €36572. 2018
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EOEEICCUTELZEBABRRETRITIROLPCY—H—3FTh).,
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DERBAFPEHER THEOICHL, BHEEXETIL (FH)
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Characterization of Peribiliary Gland-Constituting Cells Based on Differential Expression of Trophoblast Cell Surface Protein 2 in Biliary Tract.
Matsui S, Harada K, Miyata N, Okochi H, Miyajima A, Tanaka M. Am J Pathol. 188(9):2059-2073. 2018
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Revealing neural mechanisms underlying various social behaviors by optogenetics and
physiological methods, from the viewpoint of social memory engram in the hippocampus.
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Optogenetic analysis of neural circuits for social behavior.

FibEreEHAMREMRT2EMIE. EHARAOHEFOEETLEL. ZOZ
hEhOBFISHL TG RITHCER TR AL I AIEVMNI BN OETIE
TUERRNBHSERELTOET HHRETE MEEFICOVTORE. §&bh
S[HSMEE P BEROBRRMCAIRRICHIEEERL. RIS HIHFENHS
MEEERF T 2O VEROEEE. AT 2TV X REIRSE) THIE
FTBHIEILKN REBOANRNEEZMRICHRINLEL . REE REICEDLIIC
TEENEHD IO T, [FE R B | &V o7, B SEF ORI RMBED -
ICHADBIERFPERSNBDH % HEFZNICHEAL TOET, £/, BEIE
ARG LEEEHSEII2 25 —2a AR RERTRARED—OTY
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PHEURBICOEEEF OELRSIC.REREOHEALTRLAEEDRRR
ZBELTVET,

For animals who form a society, it is crucial to remember and recognize
different conspecific individuals (i.e. having “social memory”), and exhibit
appropriate social behavior towards each other. Using optogenetic
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techniques, we demonstrated that ventral CA1 (vCA1) 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.

On the other hand, 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 underpinnings of
social memory in autism, while aiming at the ultimate goal of our lab — the
improvement of autism treatment.

UZ IS ATHEMETEHZL2BEN S vX T L HEMRRBEERLE T F
TERBRPIC. AT 12717 X% AV TR OBZ Ml P aZ B 0/E %
ALPA—IVUY) AR F IR THRERE T4 T LET,

Our behavioral recording system automatically track mice social behavior
to quantify social memory. During behavioral experiments, we use
optogenetics to control the activities of target neurons and neural circuits,
and in vivo physiological methods to monitor neuronal activity.
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Ventral CA1 neurons store social memory.

Teruhiro Okuyama, Takashi Kitamura, Dheeraj S. Roy, Shigeyoshi Itohara, Susumu Tonegawa Science. 2016 Sep 30;353(6307):1536-1541.
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A neural mechanism underlying mating preferences for familiar individuals.
Okuyama T, Yokoi S, Abe H, Isoe Y, Suehiro Y, Imada H, et al.
Science. 2014 Jan 3;343(6166):91-4.
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Social Cooperation b

The goal is to advance and enrich education and re-
search activities, as well as to promote training in lab-

Programs

oratories, thereby contributing to academic promotion
and social development by conducting joint research
with private organizations on common issues of great
importance to the public.
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Developing a new therapy utilizing stem cells and their derivatives based on basic understandings of
organ development, regeneration and diseases.
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From liver stem cell biology to stem cell therapy
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(BBEYETV)) THBCEERLZBER - BELEU OHULEBRRDFE
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o fIRBET IVE2AV-RllaRk U Miias kML MIaDZN RV
1EFITRFF DREER
EEICEM DEEFRIEAMEA TV 2HZERER M. Bifllam koLl
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DIERBFZBRSPICTAMEICRIBEATVEY,

The liver is an essential organ for life with a multitude of critical
functions such as metabolism and detoxification, and is also renowned
for its tremendous regenerative activity. We are trying to elucidate
cellular and molecular frameworks for development, homeostasis, and
regeneration of the liver, taking advantage of our originally developed
methods to isolate and culture liver stem/progenitor cells (LPCs) and
other types of liver component cells, and also of our knowledge and
expertise on the mechanisms for cell-to-cell interactions including
cytokine signaling. We have recently revealed that the activation of
LPCs under various conditions of liver injury essentially represents
dynamic and adaptive remodeling of the intrahepatic biliary epithelial
tissue (“biliary remodeling”), a phenomenon which likely constitutes
the basis for robust liver regeneration. The underlying regulatory
mechanisms for as well as the modes of action of the biliary remodeling
are currently under extensive investigation, which contributes to future
development of novel diagnostic and therapeutic strategies to tackle
liver diseases. Based on our understanding of the mechanistic basis for
liver pathogenesis and regeneration, we are also studying the efficacy
and the modes of action of mesenchymal stem/stromal cells (MSCs)
and their derivatives to treat various disorders in the liver and other
organs, with a primary focus on fibrotic diseases such as liver cirrhosis.

PFHRERRE
+ & & # 5B P19

Laboratory of Molecular Pathobiology

E-mail

akiyama@iam.u-tokyo.ac.jp

REBEY (FFER - 50

$HEHUE (FF1E)  Project Professor %FIH T TetsuyaTabata #t+ (3BE) S RHRFE - EYFIFER
FHEZIR  Project Professor Bl B TetsuAkiyama Ht (E%)
FHEBNE Project Research Associate # EZH  Tomoatsu Hayashi Bt (B%)

i
o f?"# MRS HRBN
£

1288

iv}ﬁma-.n:

tumorigenesis.
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$118% The goal of our research is to understand the molecular mechanisms of inflammation and

%ﬁ~ b‘ﬂ{t Inflammation and tumorigenesis.
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2. REBFFI—FRNADRRECEEB M
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Our research is concentrated in the following areas:

1. Inflammation

Asthma is a chronic inflammatory disorder of the airways. Most asthma
patients have mild-to-moderate disease that can be effectively treated
with steroids. However, approximately 10% of asthma patients respond
poorly to steroids. These severe asthma patients account for 40% of
the total cost for asthma care and 30%~50% of asthma morbidity. We
are analyzing the role of the RNA-binding protein Mex-3B in steroid-
resistant allergic airway inflammation.

2. Long non-coding RNA and cancer development

Long non-coding RNAs (IncRNAs) are aberrantly expressed in
many disease conditions, including cancer. Accumulating evidence
indicates that some IncRNAs may play critical roles in cancer
progression and metastasis. We are investigating the role of IncRNAs in
cancer development.
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Office for Research and
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Laboratory of Science Technology and Research Ethics
R HIEERFT

Division of Research Ethics

TR HEERRFT

Division of Research Promotion
IRIER2EM

Division of Health and Safety
RI EIEERPY

Division of Radiation Control
hREERE

Central Laboratory

FETEE

Student Support Office

RERD [REMKRE] 2HELABEBELTREVALE LA, MRGE, MRHE. KRR
234%. RIEEL EDFEGELE, BEMD OMEN - HENLAREB ZHENLET,
SEFIDELGEHFUTOESWUTY

The Office was launched as an expanded version of the former “Anti-fraud Bureau”. It pro-
motes well-planned, effective, and efficient research activity by taking responsibility for re-
search ethics, research promotion, health and safety measures, and Rl (Radiation Control),
for example.

The main activities of each division are as follows.

(1) HEfHIZEBF (1) Division of Research Ethics

1) WIRFEDBER - HBHREO 1) Hotline for scientific misconduct

2) FEXREDERDITBELOICRHIESEOSE. EHS 2) ldentification of the causes of misconduct, as well
= as preparation and progress management of the

3) F—ABBRAF vV IAT LB prevention plan
OHIET — & A% v UIC L B FEYEEDENE L 3) Development and management of the scanning
0T — A DBEERE LOAM system for data registration

4) SFEOMERERLLICHH2KE 5 @ |dentification of inappropriate images by image
o HEMIEL I F—OREEY sh@eesming
P, ° Administration, registration, and release of

original thesis data

4) Research activities aimed at the prevention of
scientific misconduct by all laboratory members
® Planning and management of research ethics

(FICERNIE. EE8EX. BYBRRETFEREICD
WTDT RNAR)
O fREHALIE. EEMREBEIEDHE I —ADEE

seminars
(2) FAFHEERBT @ Consultation for thesis preparation
1) PAREREDEE (intended to give advice on data processing,
2) NEBFEOBRIVEEERDLHDEBIE quantitative methods, and appropriate statisti-
3) FIADOMFIREDE . A% cal methods)
4) FRNAYY—A>IIc kBT 5DES ® Planning of education courses on statistical
processing and quantitative experiment meth-
(3) RIER LM ok

1) REREXREM
(2) Division of Research Promotion

(4) Rl S12ERFY 1) Administration of the Central Laboratory

1) Rl OEmES 2) Planning for collection of information on outside
financial resources, and for obtaining such re-
sources

3) Improvement and maintenance of the research
environment in laboratories
4) Organization of hearings by the Advisory Council

(3) Division of Health and Safety
1) Health and safety measures in general

(4) Division of Radiation Control
1) Rl (Radiation Control) Management and adminis-
tration
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HERWMEREHRADH

Laboratory of Science Technology and Research Ethics

[ R & A BE
CDECAMREDHHREIBHONZIBEISHROTVET, L
DU ChIZAKRICB-/-CETIRBIER A BEICIIHRZMT
MRS T IBUENEENBEEEU L BREDHUFICOVT
EZTVET,

[V 2 R NS BB e AP A %

RELARENG SVRTREDEETHIZVERVET,

ERERIEMEXTI-OICE. BEEAEZ—HIANTSEED
By, Bl BRBEF OET. FHPRVBZITT MR
FrBREICCETId BV DEEZET,
EROFEMRIEHUPEESEHRETIE ESLTHRBEREIC
FRUDBEDTIEBVTLLID. ZALHRIC BOTRERTFED
WBE [HVDIRAE | EVWSERBPESZDTIELVTLLID,
ZTh RARFDFBENCEDEELET,

HERE. FHEMRICIE. BUARNE PR R E Q%R BROH
DEHDTY . ThIRIBICHEDDHDILES>TIIWTE R A R
PR EZEEFIEZHIC. “‘BRERA  THY VW ERWVE
ED

FIBHC ERICHERDIIET. ChPOOMREZZDEELS
ICEEOHINEEA T ESEE>TVET,

NHKDREE Z#Z T BHAFHR RRIEKRE
UNRZNT =Y RRLRERSRIRREEZFEES
NERS0EEAR & V) BIAFKFTICEE

TECHNOLOGY AND ETHICS

These days, a succession of events have raised questions related
to ethics in research. However, this situation is not unique to Japan.
In the past, research activities have suffered from political pressure
in many parts of the world. | am thinking about the way researchers
ought to behave.

BEING HETEROGENEOUS
IN A HOMOGENIOUS GROUP

| hope to be heterogeneous—that is, to provide diversity—in a largely
homogeneous group of researchers.

When transporting fish over long distances, it is considered helpful to
move multiple species of fish together. The lifespans of the fish can
be extended because they feel nervous | imagine that the same is
true for laboratories.

| believe that laboratory consisting only of experts in science and
technology have the tendency to become narrow-minded. However, if
a person with a very different background were a member of the lab,
their co-workers would feel wary, and | believe that this would bring
energy to the laboratory.

Regardless of the time and place, scientific research tends to suffer
from political pressure, as well as jealousy and vanity among fellow
researchers. However, these situations should not cause research
activities to become unethical. | hope to be a “heterogeneous fish,”
so that the laboratory will continue to thrive.

At the same time, | hope to identify lessons from history and convey
them to the next generation of scientists, who will ensure the future
of research.

Mt B FREEE

Akira lkegami Visiting Professor

(2) /X AFv> o T—HEEFEIZXTL(MOD System) DER,
EEMTCREFDOBRHEINB/BIOLETITOVWTREETR
LERICAWERRE T — 22 MR GEREEETTREY
BIEPEBRIONTOET . COBMDLHICEHAFE SN
MOD System#*2018F2BICEAIh I &L IR HE/E
EDOWEL-H AP RISNELU S RESh-REERT
DE3IREDER X v /N1 T 54 (IQscan) i L BHE R
PIThh. RELERIREOHIAEVOHI I RERINET £
T EBBINAT— 2B = H LR EF RS TEEE
BBREINBICARETIELEEFELTCVWET GREGEET
BREEZHNRELVTAREINTOET), BRAX v #1%F
BIDRIICKH UL TITIV—EXBIRELTOET, D, BF
RHIEHEF IR R OERIRIE. (FIRLE., HETHE
HOFECOVWTOMEKICIE U AIEDOMHEK - BHERO
ELTOHEEIBRILTVET,

(2) Manuscript scan and data deposition. In 1QB, it is
mandatory to submit an accepted manuscript and the
associated figures as well as all the raw data used to
prepare the manuscript/figures to the Research Ethics
section. In February 2018, we introduced Manuscript Scan
& Original Data Deposition System (MOD System), which
enabled time- and labor-efficient file handling and checking.
Images contained in the submitted figures are scanned
by IQscan, an image scan pipeline developed in 1QB, in
order to ensure there are no signs of inappropriate image
manipulation. The deposited data will become open to
public for validation and re-utilization (currently open only
to IQB members). Image scanning service is also available
for manuscripts in preparation. In addition, the Research
Ethics section provides consultation on image manipulation,
data processing and statistics, and accepts whistleblowing
reports confidentially.

it 2 i 32 8B T

Division of Research Ethics

MR BEBFI TR EEA TITONSARDAESEFHERT S

EEEMEL T ATFICBTBLIRE B E1TE>TVET,

(1) ARMGEEIF—ORE HRICHTERELIARDMN,
ARPAIEIATHONI=DDEERHONDHICIFED LR
BICREDIBDED HBD. EVSABTEERTBHD
TIF-E1FICBHERELTVET A EIF—E. EE
MOBRELBICEMPEBHBFIOATOET2018FE
FFE1EBEDOEIF— (7TA2BFE) THRREICDOVTD
BISRCEIRT — 2 DB RNE RIS OVWTOEEETV
FU7, B2EEIF— (12AFRE) TRIARBDENFICD
WTOFEEEFELTVET,

To ensure the integrity of researches conducted in 1QB, the
Research Ethics section performs various activities, including the
followings.

(1) Research ethics seminars. We hold seminars several times
a year about what research misconduct is and what best
practices for research integrity are. Attendance to the
seminars is obligatory for all IQB members. The first seminar
in fiscal year 2018 (held on July 2nd) covered topics about
an overview of scientific misconduct and appropriate
image manipulation. We plan to hold the second seminar
in December, which will be about how to handle research
grants properly.

it 7 #t SE B P

Division of Research Promotion

B fFEEERRPT
1) HRRBREDEE

2) SHETFREOBRNELERTOLODEBEILSE
BROEXFABRFICANT, R -BOMERBEEOELERP
KFZEDHBMARLEELHELTOET HLALEELEOHER
REDEEEELT TR EEEHEDO—DORELTH—T
AIN=2a T RERRUEL BRE. ZD—2ELT AU
INZFRSHOGHDHE. TOBICZRFRL THIET,

3) FTADHRIREOE ., A

MEAASCEIP N BREOSOHREREEREHT 5720,
SROEEEEMEL. MREDEREBA LA —T > IR{bE
EHDILHE MREBAEITEL —BRDALEDBEEDHFTITH
FIBELTOET,

BHENICE FOANYAZ—VEHRE . BRAN—ZIPESOME
BV AIAA T ATV AR — IV IR LG E R
LTWET,
ChoMESERBL T AL EMEFRHEA-MRADE
REERLTVET,

4) TRNAHY=AI DI EBET U T DEE
SHEBZRE £ (Advisory Council)éLT. ERENEANHARELA.
BAAMREA42H»S5ES[1QB Advisory Council|ELTEREE
Uz B B BEE - AMBROBI G BEICOVWT. BERXH
RTRNAZEZFTOET, EAEHICIE O RFAOESEH %
FEEDILE-FRIKRZEIC OV Q&8 RENSMALT S
LECBEREEEIT OV . OFHOPINOVRI A M
TBEHE, 2V R IRADEE (CEYICRBLTOET,

1) Operation of Central Laboratory

2) Planning for collecting and acquiring information on external
budget

We are also promoting collaborations with companies and other
research institutions and collaborative research with universities,
with a view to industrial use of results. We have opened an open
innovation laboratory as a form of corporate collaboration, as well
as planning and management of research exchange meetings with
various companies. Currently, as one of them, we have established
TOBIC under the cooperation of Olympus Corporation.

3) Maintenance and adjustment of the research environment
inside 1QB

In order to realize a highly transparent research organization open
to the inside and outside of the laboratory, we eliminated laboratory
closeness and promoted open laboratory transcending laboratory
boundaries, not only among researchers but also general We
promote research exchange with people.

Specifically, we are setting up digital signage, securing discussion
space and opportunities, science cafe, science school, symposium
and so on.

Through these activities, we aim to realize a laboratory that
combines originality and advancedness.

4) Management of hearing by advisory council

As an external committee (Advisory Council), it was established
as “IQB Advisory Council” consisting of four distinguished
foreign researchers and four Japanese researchers. Especially
exchange opinions and advice on organization management and
human resource development etc. are received. Specifically, the
following are included: (1) evaluation on the management policies
of the laboratories and the planning and implementation status
of the measures, (2) whether each laboratory is performing sound
management without isolation, (3) evaluation on the periodic Pl
management We receive it properly in the management of the
research institute.

Office for Research and Ethics Promotion
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Rodney Rothstein(aAO>E 7 K%)
Frank Uhlmann (77 %2 AT)
Camilla Bjorkegren (hOU> 2 HHFAR)
Susan Gasser (FMI )
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BMembers of the external committee
Rodney Rothstein (Columbia University)
Frank Uhlmann (Click Research Institute)
Camilla Bjorkegren (Karolinska Institute)
Susan Gasser (FMI)

Hiroyuki Araki (Genetic Research Institute)
Tatsuya Hirano (Riken)

Kaoru Inoguchi (Toyama University)
Senya Matsufuji (The Jikei University)

B2 BEERHIRAS RIS TOET, 2078, KBTI EE
A EOHREDPRIPHERE ERALARSREICHDBEIEIC
BEITTEBLIIC. REFEKFE R COEEEITVET
EBELTC RIZBRERS LN BB PHARAEERBOE
B FERRRAEEE. IREFOFRRVUEE. RIFE, B4
REDEE FAZEOHHRBBRRLHELEEITVET,

system of RI and offer it to researchers in 1QB.

S
T

RIER28M

Division of Health and Safety

LEPIRIREFEEELMEITONGEBIIN SHEER DR
RCRIIRERLEETEELLTHEL IRER2EXEOEEDT
IS FBREFEEDEHIREFHEETE LM (BEHRE LT
FOEEER) 2XTU MOMRICEET 2 ERDEE RN E
BEEBLTVWS AEARI ILENE -SEH R -HEE-1EE - F%
REOEE  R2HEHE .. T2 EHRORE. FHFHL. KH- =
B ZOME LB TR, SHOIDEEHRE . SERELAE SR
ICE%. CO/-DBERFFTAICTESRE RIET B, FTCHAREICH
BEITODELRRE W FEBEIT>TVS. £ AREDK
OIS TBIE . AEPEREEY OB . REX R EEEES
T>TW3,

This division includes obligation as the Environmental Safety
Office of IQB, which generally manages health and safety based
on the Industrial Safety and Health Act under the support of the
Division for Environment, Health and Safety of the University of
Tokyo. The division also manages compliance with other laws
relevant to the research of 1QB. Activities are wide ranging,
including, “management of chemicals, gases, instruments,
operations and working environment”, “providing safety education
and safety information”, “measures for accident prevention”,
“inspections, patrols, reports and their recordkeeping”, “accident
response and accident reports”, “filing of legal documents”, etc.
For the purposes, the division provides information as occasion
arises, checks laboratories and facilities, and makes necessary
reports, responses and directions. The division also widely carries
out advises, disposal of reagents and experimental wastes, and
safety measures on demand of laboratories.

RIEZE&M

Division of Radiation Control

BEERMITE (R & EHRZEOMRICBEN TN —H—ELT
FRBICHEREY—IVEL>TVWET LAL. ZOERWVE FIA
HERPHDOREDIERT 5 LT S REEHIEEDERICLS

It is needless to say that Radioactive Isotope (Rl) is a very useful
tool as a tracer in life science field. However, in handling it,
various restrictions are casted by law in order to secure user and
public safety. Our mission is to organize a safety management

RREEEE

Central Laboratory

EREREMOER, AL, 7/ L@ B89l
EDEBFTERRILL, KBEFRBREER THATIILIC
S ARDHFLERVEEILERZ_EEBEMICERESNELS,
o RSN IFBRMOZRNDHART IV —T DR % #
EOUET,

(1) 0%

VY 2EEATBHRECKH L. FROFNEIH—E2%ET>T

VET, —p

1) B (7U—=%) w

2) BAR BT RME 540 [
ZhB0R%E :

3) BBEFHREVIZER

(2) =9I RE

HI3BORMRI—VI Y- —BO—BlRFETEBLRE
L. TS DB EDEEDHEIT / LR IES ) LG, 7/
LEREEEROBINEE>TVD 4 BB DRI/ 1754
>HELTHY. WethSDryE TIRIGSH/N— Uz A I RE L {F
FEEZ TS,

() BEESMBLVTOTF—LEMN
RFVOYNT 771 ZREE B HRE (LC-MS/MS) IC& 370
TA—LBEIREITOE Y EMENZT TR RERGAEHIC
LBEEBITPILZNREEE A SO ABERN L BhE
BRI E EALRL BRI NV BEREITOTBIEY,

(4) HKfEE
MY EEE. S EEE. DeltaVisionT&MER. 74 X2 vk
KEEFBLTEIET,

IQB Central laboratory houses core facilities that support researchers
with an array of specialized equipment, technologies and services to
facilitate innovative science. We provide researchers inside/outside
of IQB with techniques developed in Central laboratory.

(1) Animal care core -

provides the following services for researchers using mice.
1) Cleaning

2) Embryo/sperm freezing for stock

3) Generation of genetically-modified mice

(2) Sequencing core

The Institute for Quantitative Biosciences plays an important role
in the analysis of genomic and epigenetic information, as well as
higher-order structures of genomic information. The Institute utilizes
three next-generation sequencers and a single cell analyzer to
perform these analyses and to develop our unique analytical pipeline,
covering a wide range of wet-to-dry analytical techniques. In addition
to in-house research, the Institute collaborates with other research
groups to perform high-quality genetic research.

(3) Mass Spectrometry and Proteomics core -

enables researchers to investigate the complexity of proteomes by
offering a wide range of qualitative and quantitative proteomics,
including the identification of proteins and their interactions, the
analysis of post-translational modifications, the quantification
of proteins using stable-isotope labeling, and more challenging
structural elucidation through chemical cross-linking.

(4) Cell analysis core -
offers access to flowcytometry, cell culture, DeltaVision and
cryostat

Office for Research and Ethics Promotion

MEREREE
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Il TOBIC (the university of Tokyo Olympus bioimaging center)
AUNZDoDTIREEZ T RF D2 FIEME . HERIEME.
HAEMRERELTVEY ChoDEMFEZAVZO—-X €375
BELTHYUET,

HIVoT) LLR—E—GCaMP6fEF v RIVAR T2 > CsChrimson% %
BU2ayyaNIOEEREES88nmD S 14 —RL—H —THIH
L&D 5. InSight DeepSee 7T L) L—H—2AWTHILIILIEE
#FCERL7

CreP>UAS-CsChrimson:tdTomato UAS-GCaMPEf

:

light OFF light ON

left r-CREp (stimulatad)
right r-CREp (contrel)
‘588nm stim

AFFO

2377 a )N \IOQEOHEME%E. ZhZh. GH146-QF £pB2453T
HHFEL/-QUAS-Tomato (¥ H>4) EUAS-mCD8-GFP () T=&
1ZE U7 E&(ISFV3000 CHZ L. Imaris TN T L7z,

- o gk

HESL—Y—FEHE
confocal laser microscope
FV3000

TOBIC (the university of Tokyo Olympus bioimaging center) - offers
access to a wide range of state-of-the art microscopes including two-
photon microscope, confocal microscope and fluorescent microscopes
in collaboration with Olympus. TOBIC also holds technical courses/
seminars to provide researchers with innovative microscopy.

SRFHhEL——EmE

multiphoton laser microscope

FVMPE-RS
Calcium responses of Drosophila neurons expressing the calcium re-
porter GCaMP6f and the channelrhodopsin CsChrimson were recorded
by using InSight DeepSee femtosecond laser at 925 nm while photoac-
tivated with Sapphire 588 LP diode laser at 588 nm. The images were
acquired on FVMPE-RS.

a
Vot §W- |

i 3 ! L

$L % a8

;13,'\ K2 T e

FRE- - PR

RN/ VIV X —{§ (a) HDVIIBAREFK (b) % IX83 THRL/

The image of diatoms was acquired on 1X83 with Nomarsky optics (a) or

bright field optics (b).

= -;{*

Two types of Drosophila olfactory neurons are visualized by expressing
QUAS-Tomato with GH146-QF (green) and UAS-mCD8-GFP with
pB2453 (green).

The image was acquired on FV 3000 and processed with Imaris.

B30 B BRI
inverted fluorescent
microscope 1X83

B PRERETOTHIVAF—L
A OYN 571 ZBRBEEE9HTE (LC-MS/MS) (&3 7074 —
LR

[¥#BAE]
FRERETOTHIVAF—LIGREIOYN 771 _BREEMTE
(LC-MS/MS) Ic &3 T OFF — LBRITERFITY . R 2 NV EXRHE
TEREFORE. BRZIEMHOBITEV S EMRITE T TR RER
BFEHIC LI ERBIT PN EE L EA S DY BERBIT AL,
BRI S A2 B2 N EBREIT>TEUET,

ERENI OESRELEREBZOICIE. VT IVEARIPSH TSRS
KONAFAL T T4V A EZLITIERORE P EETT . HF—L4
T ABEEITOEREAF IO 7 12£EICAdvance LC (Bruker /
Michrom) % #RH&ITHOEE9HFEEEIZOrbitrap VELOS ETD (Thermo
Fischer Scientific K.K.) Z{ERLTWET, /- L NI EDEA%E
BACI=ICT AT A3 AR AORMARE (V-2 —L) ERHELTH
 AREOHUWHE (~ng) 2> N7 B ORETICHHRELTOET, &5
INFALTAI T4 AHHEL - REET EPCE R U, RICIH DRI
TV r—2a e BAT55E  HRENICIEC U/ ED TOET,
HERREDALSEES. YT IVEAR & - Mih & B EERER
ITEADEELETRBRAHERELTVET, TOTFIVRICHHTHE
DhBFIE BTV THEDERPHERNRELE LV S-7OTH3Y
Z2N7O—-&ERPLTHAVELE T £/ EAMREEHRELES
F—EEHICEEL. R AR RAEETBALTVET,

B The Proteomics Team, Central Laboratory

Institute for Quantitative Biosciences, The Tokyo University

A facility equipped with a high performance liquid chromatography-
tandem mass spectrometry (LC-MS/MS), carrying out a comprehensive
analysis of proteins and serving the proteomics needs of the IMCB
scientists

[Research content 1]

The Proteomics Team enables scientists to investigate the complexity
of proteomes by offering a wide range of qualitative and quantitative
proteomics, including the identification of proteins and their interactions,
the analysis of post-translational modifications, the quantification of
proteins using stable-isotope labeling, and more challenging structural
elucidation through chemical cross-linking.

To obtain accurate results and to detect them with high sensitivity,
all steps in our proteomics workflows from sample preparations to
the choices of analytical methods and bioinformatics tools are highly
optimized. Our team is equipped with Zaplous advanced LC system
(AMR) auto sampler and high performance liquid chromatography for
separation and the Orbitrap VELOS ETD (Thermo Fisher Scientific K.K.)
mass spectrometry for detection. Sample preparations are carried out in
a clean room specifically designed for proteomics work, thus eliminating
impurities, namely, non-specific protein contaminants and enabling the
detections of minuscule amounts of proteins at the nanogram levels.

A high-performance computing environment with the latest software
applications allows us to provide personalized services to suit the diverse
needs of our researchers. Prior to running the instruments, we hold a
consultation with all our collaborators to decide on the experimental

BIEO7+0-7 v IPHRT VS LORBRROIAE EIFICEETS
CHERGBERFZ T I THIET, BRBICHREEE LI,

(FrtEH)
REKY EEEGFIEMER
EHPIERSIFRBIR 311E

[Fuahe]
Inegishi [at] iam.u-tokyo.ac.jp

design of the projects, from sample preparation methods

FEZTEE

Student Support Office

AREFROMEEICIE. BEL4EMEROZENFRBLTEIUE
T ZEFBETIE. ThoDZEDHREMICOVTOERE
ONEEDEF,. ZEPFEGRELE->TEE TS [ EHNEHER
SRS ERBEEMIC LS EIF—] [FRRVN—F] (D0
THELTVEET,

W ZERFRODEE

7. FEAEE ER AREEREDRAPTREE  HRED
SAEREE- - FEICIIFUKWIEEEADA—ILTRLZADSHE
RCEAROFRKEEELTVET BEEFELIKVNAED
FAERKBROAT7RLZAEELTHRTEET HRARICOVT
DMEZISETFINTVET,

B EHNEHRBESORE
BAESEHRERY BT E REPEFHRE R RELEFR
WESERELTOET, IREHNEI TR TOREETL
LT BRENESDHIRVESLEL>TEUET, - T OH
RARZRBTBILICE
O HEERARPRED
BONBE R BILS Y E
T HRIFOEREH |y

ATEREITICEILEKY.
BIAWVRYRT =T DIELE
ICHEE5LET,

WS ERBIEERER I L B3I —FfE
FEPSOBRLEILLDEIF—DHEEZELET . EEP v
WEBDHT ZENSD[CDEDEEREVTHLWV EVIIKTE
IS EBRRDEET DRI -V ZBREL. FIRE LR 519 14
EBATVET,

WAV —k
EEOMRRELSBD
T .FABREY —FIC
NUBREZROIERE
FEFHTLREL.ERE
ITOTVEET,

The laboratories that make up our research institute are home to
students from a wide variety of graduate departments. The Student
Support Office not only offers a consultation center for these students
to discuss issues related to their research, but also regularly puts on
Research Report Meetings, where students are given the opportunity
to present their research to their peers, Invited Speaker Seminars,
and an Institute Retreat where our students and faculty are given
time to relax and facilitate the growth of professional relationships
outside of their respective laboratories.

Il Management of the Student Counseling Center

We have set up at the Institute a consultation center complete
with a dedicated e-mail address which you can contact at any
time to discuss issues related to your research, student/daily life,
career, or any other concerns that you might find yourself having a
hard time bringing up with the professors, seniors, and/or friends
in your laboratory. Even for those issues you might have a hard
time talking about face-to-face, we provide counseling services
entirely through e-mail, the contents of which are handled in a
strictly confidential manner.

l Monthly Research Report Meetings

Research Report Meetings, which allow the students and young
researchers at our institute to present their research, are held once a
month, with the spotlight being placed on the students. This provides
students the opportunity to not only improve their research skills,
but also better their ability to present the results of said research.
Additionally, by being given the opportunity to hear about different
fields of research, students and young researchers alike will increase
their chances of making new connections and discoveries. By
having students go beyond the barriers of their individual fields of
research, these Research Report Meetings allow for the creation of a
widespread network of knowledge/students/connections.

Minvited Speaker Seminars

We provide support for conducting seminars by request from our
students. No matter the industry or genre of research, we have set
up a system utilizing our various professors’ many connections to
answer to our absolute fullest all students’ requests.

M The Institute Retreat

We hand our students the reins to plan and run an Institute-wide
retreat, an opportunity to get away from their everyday research
environment and strengthen their connections with all members of
the Institute.

Office for Research and Ethics Promotion
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*ﬁﬁﬁﬁ Number of Staff Members

H30.11.1387E

. Eﬁﬁ Academic and Administrative Staff
BG4 | &Gh &t

Men Women Total
fgissors A L
ﬁﬁ?ﬁ%‘?ﬁ@f@?ﬁ@.------_______________ A L
'fgﬁurers I L
e | 80 |31
remeaswpensan | 0 | & | &
iﬁii%iaﬁve Staff 7 7 14
;Jot:fl 47 | 26(1) | 7301)

B ARERUHARE

Research Fellows and Students

BG4 | x6H &t

Men Women Total
RASTRBSH3IH%£E (DC) 4 4 8
JSPS Research Fellowship for Young Scientists || ______ | _______[SCSSSEES
RASHRAL4S5IH %8 (PD) ) 0 1
JSPS Research Fellowship for Young Scientists || __ | _______ (S,
HEFRE 7 4(1) | 11(1)
whHEE | am | o | sy
Researchers for Collaborate Research | _ ?E 1 2 I _2_ ______ 5 ( 1 ) -
19+H%E } 0 }
Post Doctoral Fellows
bt 16(1) | 10(1) | 26(2)
Total

B (R7E) EREBHERERAEE

Fixed-term Part-time Staff

(57 ERMB A IR ERE 2 | s | a1

Fixed-term Part-time Staff

W XFkE

Postgraduate Students
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2,500,000 2270096 W smEs
Income from External Sources
2,000,517 2,008973 SR
2,000,000 Grants-in-Aid for Scientific Reseach
1,708,078 . .
1,589,562 EEEXNE
Subsidies for Management Expenses
1,445,585
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1,000,000
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Grants-in-Aid for Scientific Research in2017 Academic Year
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Number of Projects Approved Income
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EBMFH(A) Scentiic Research® | & | 7790
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ERFEFAEES  Found for the Promotion of Joint Intemational Research | " 17160
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@ HEXSEFRMEEEEEHELE  Synchrotoron Radiation Research Organization
@ FAT7HAI REHEMRBEBLS Institute For Life Science Research and Education
@ WEMFIREA/ N—2a EHFRHME Collaborative Research Institute for Innovative Microbiology
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Research Division for Quantitative Life Sciences

I i LERAIRIIZR A2 Laboratory of Genome Structure and Function

—| EEREBITHRI S Laboratory of Membrane Proteins

—| EHEEAEEENRIEF Laboratory of Protein Expression and Production

—| ERERAFETRSF Laboratory of Macromolecular Complexes

—| 7 OvF U EEREETR S E Laboratory of Chromatin Structure and Function

—| WER Y T —VHRFEF Laboratory of Neural Circuits

—| NAFA 2T 4T 17 AHRPEF Laboratory of Bioinfomatics

_| BEFRY NT—JHERSE Laboratory of Genetic Networks

SAEEEHFF IR

Research Division for Applied Life Sciences

I ERERIEEARAE Laboratory of Bioorganic Chemistry

—| RIS Laboratory of Drug Discovery Strategy

—| RERE R R DT Laboratory of Pathology and Development
—| iE - BEFIHTRS BT Laboratory of Inmunology and Infection Control

—| EMERT ARSI T Laboratory of Bioinfomatics and Computational Physics

ERBERRE 2 —

Research Center for Biological Visualization

I IR EMFATRSE Laboratory of Neuroscience

—| 7/ LBERRDE Laboratory of Genome Regeneration

—| BEFRBESAF I ZAWRSE Laboratory of Transcription Dynamics
—| MR BN RE R RIL T R 5 BF Laboratory of Functional Nuclear Imaging
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Research Center for Cellular Dynamics

I SFIERTR S EF Laboratory of Molecular and Genetic Information

—| 4 - BAEHRSE Laboratory of Cell Growth and Differentiation
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Social Cooperation Programs

AR SEHEERPT Laboratory of Stem Cell Therapy
PFIRREIEIR S E#EEEP Laboratory of Molecular Pathobiology

WMABE7OIS L

Research and Education Program

I FBEFAFRHAE 7O F L Advanced Research and Education Program

—| FIRNARBETOT T L Cutting-edge Research and Education Program

—| BIERIFRHEE 70U F L Creative Research and Education Program

—| HENAREEIOT I L Integrative Research and Education Program

—| BEMEFREE 7’07 F L Unified Research and Education Program
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Office for Research and Ethics Promotion I FleHiT & MIBMRSEF Laboratory of Science Technology and Research Ethics

—| FHRMGEEEBPY Division of Research Ethics
—| FRFRHEEBPT Division of Research Promotion

—| BRIEREEBPT Division of Health and Safety

—| RIEIEERFY Division of Radiation Control

PRREBRE

Central Laboratory

RAKRZEBESHERERA VL NANSF A X =TT 52—
The University of Tokyo IQB Olympus Bioimaging Center

FAEXEE
Student Support Office
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Administrative Office

#8¥F — s General Affairs Team |
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ERFR

Former Directors

ISRAMENHAER BERME

1953(S28).

1990(H 2).

R
8.1 ~1957(S32).7 .31

4.1 ~1993(H 5).3 .31

K#

XA EX
..... % mﬁ&;&
..... ﬁ% *M_
..... ﬁ EB&
..... E%%
..... *‘ kmfﬁ
..... Eﬁﬁﬁ%

1993(H 5).

2017 (H29).

R
4.1 ~1995(H 7).3 .31

4.1 ~2018(H30).3 .31

EEEGRIZMAR EBRRER

ok

2018 (H30).

TEEHE
4.1~




PI€AF

Access

. 77 tZ Access

REAZ EEEGREHEM
Institute for Quantitative Biosciences, The University of Tokyo
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