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Mission of the Institute

The Medical Institute of Bioregulation (MIB), Kyushu
University, places "biodefense"— the fundamental system
that enables living organisms to adapt to external threats
and changes in the internal environment, and to maintain
homeostasis— at the core of its research mission. MIB
seeks to elucidate its regulatory mechanisms across the
molecular, cellular, and organismal levels, and to overcome
diseases that arise from the breakdown of biodefense
systems. By integrating basic research that probes the
essence of life phenomena with research that connects
to disease understanding and medical applications,
MIB has continued to disseminate numerous important
achievements both in Japan and internationally, serving
as a leading research center driving the advancement of
biodefense research.

MIB was established in 1982 through the integration
of Kyushu University's Hot Spring Therapy Research
Institute and the Cancer Research Facility of the School
of Medicine, and has since developed as a core hub for
biodefense research. In 2001, the integration with the
Genetic Information Experimental Facility prompted a
major reorganization of the research structure, building
a research foundation responsive to advances in the life
sciences. In recent years, the establishment of the Center
for Integrated Systems Immunology and the Center for
High-Depth Omics Science has further strengthened the
foundation supporting cutting-edge medical and biological
research.

A defining feature of MIB is its provision of an open
research environment for domestic and international
researchers as a Joint Usage/Research Center, supported
by an infrastructure of advanced research technologies
including single-cell analysis, spatial omics, cryo-electron
microscopy, and genome editing. By integrating these
technologies, MIB advances the acquisition and integrated
analysis of large-scale, high-precision biological data
toward elucidating the onset mechanisms of diverse
diseases such as infectious diseases, cancer, and allergies.
In addition, in recent years MIB has established the
Department of International Cooperative Research
and the Department of Multidisciplinary Life Science,
advancing research and the creation of new fields
centered on organization-to-organization international
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collaboration. Through interdisciplinary integration across
biology, information science, mathematical science, and
engineering, MIB aims to pioneer new research fields that
comprehensively understand the biodefense system, and
to generate new currents in life science research.

To further accelerate these efforts, MIB will further
strengthen its research structure in fiscal year 2026.
Within the Department of Multidisciplinary Life Science,
three new divisions— the Division of Chromatin Structure
and Function, the Division of Cancer Genome Biology, and
the Division of Epigenomics—will be established, together
with the launch of the "Nakatani Multiscale Biological
Dynamics" as an endowed research department. Through
these initiatives, MIB will advance integrated research
spanning from epigenome regulation to higher-order life
dynamics, opening new horizons for biodefense research.
Building upon these new research structures, advanced
research infrastructure, and international research
networks, the Medical Institute of Bioregulation, Kyushu
University, will fulfill its role as a world-leading research
center pioneering biodefense research, and will continue
to advance research that opens new horizons in life and
medical sciences. Faculty, students, and staff will continue
to work as one to create medical innovation through
groundbreaking research achievements. We sincerely ask
for your continued understanding and support.

MEDICAL INSTITUTE OF BIOREGULATION



HISTORY
o/\ E
pjm|
mRIAEFEHRRR
BRARSTRTEH (HSH2662) Ic & D. MNEEASCHES Nl
BB 6 £10A31H FZRERPT & U T PORMERPIBER. Rl LR
BAI1E4 81 A R & U TARRPIRR. 2R L CARER
BH24% 5 A31H ETSREREEC & D NWNAZHERRET &5 5
BHI29% 4 A 1 A HRIIIE LT ERARBPIER. DRI E LT ERARHER
BA31E4 A1 A FREF L LT RE R RERSITER. DRNE LT RELRERES
BHI34E 4 A 1 B ERESHrIER
HEOHRIERE U< HERREN B I
BM39F 4 A1 H DR IR SR BB ARN BREBRER. EAIRE
BA43& 4 B 1 B BRI AESEEHFIER. DENE U ORI SERTHER
BA52410A 1 A RERRE
BA57& 4 8 1 B B AREHRT L. EYSHERHRRRE fia L TR MESTRIC & 1o
EZF R B AT TSR
BAI30% 4 B 1 A SNEBC S D. ERNRES A= BA=E BE
BA32& 4 B 1 A ET S RRE LR TRAO—BHEC & 0. EXRNEETARRE RS, LEHrE
BAI36E 4 B 1 A PR
BA42& 4 B 1 B PR
BA51& 48 1A BT ErIER
BA57& 4 B 1 B E RN EETAER . BR AR & fa U e MESHRA G-
B IE R RER NS

A 1 ESHHEERERERERE L CRES N

TREER T2 BRI

BHGOE 4 B 1 H Eg%ﬁiﬁﬁiﬁﬁﬁﬁﬂuw—%ﬁﬂﬁﬂ:; h. ZREEBEMERR L LU GERIERER
HEER 1< SR

T 3&FE4RA1H T/ LT BEER

FR13F 481 H BIRHHRERERIE. EABEHEAREAICHEG U

SRS E AR FOFR

Ri57F 4 B 1 H

EKFREED—EHIEIC K D RRABRAMER & EFEBAREREZME L.
TN KPP ERR R 2 3 E

246 A8H PEE TR EWRREL 7 EEAHRRL ICEE

T 4 & 4 B10H ZEE TARL 7 U Y FRBEREARL I, TARL 7 TEEEARL . TERARL Z TEE
R BImARL I NRRHESIERRL Z TRIERRL ICEE

F7THE4R81H FTARIEER

EFPEEFMER SBRERERERZRE U, EABHEAAIRIC i, 3RMIE
FI (7" / LHERERIENAERFT. At BERIE R ARPT, EATERERITENERMT (FH1 207580 %)) &
2t vy — (BIBEHRERE Y 5 — AR E). (REMHEMFREY 5 — (GRDEF)) 2K
B

MiE AL TP RERMEER Z FELE

BURFHBECIC (S 3KHAFTERFT 1 2R D EF D S BERIRROAT A EF & MERFEL 3 %

AR R, B R R IRBE. EABEEP IR EFMERRAHRE S . WK FER
BR- AR - A ARG TP A FTRR M BRI (R LN KR ZRBR) (272 0 B 2 IR 56
EERtVY—IRES NI

FEAHARE SmD 7 iaRRC K 5

S EEBBRAREREL. U VY FBREARL Z MR- mR - (AR SRR
Iz, TSURARL Z BRIk - EERARERI2ERL ICEE

DABERIZRE L. EENEL Z2 TARIEPIZERRL [, TEIEADIBmARL Z TERA
MEFERRL ICEE

EEPHEFMFAERRE IS WK ERRIFSEERE > 7 — (il
AMKZREZKRFEANMNKEDRET 2REICB T

TERI3E4 A1 H

TEL15¢108 1 H

FE16FE 4 A 1 H

3 MEDICAL INSTITUTE OF BIOREGULATION



EEBhHEF TR

TR 18%F 4 A16H

ERAREMZRRAZEL

TR 18F10A

1H

RBRABRA—/IN—R T —BE 7O T LICED . 3NHFERE

FR214 4 B

1H

RERY NT—OMREY T — (BERBMRBE) ZRE
NMKPRRRFSEERE > ¥ — 2RISR EZE U RERR SRR ZRE

FE22%F 4 A

'SREBAEMBES A 7 ARFEHLR, & U TXEBEKREIC £ 5 THRFIA - RS
DREZRT 5 (5—H)

SKIAREBFID N EFZ O DEF I, BERBHEAR LV ¥ — 2 EBEREEY AT LAREY 5 —
IC BERERY NT—OMREY T — DN % 3DEFICHR

FRi235F 4 B

NMKHRBERIF R EERE >~ 5 —Z2 WARBRICBE U, RIFtX O 3 28 2B 1L
RERARI—/NN—RI—BHTOT T LICE DRES N3P FZMREFI-E5—D
N ELTHER

FRi245% 7 B

EHHAZTERPT TRMAEE I T SR R - B R RER ML ZRE

FRi255F 4 B

MEEEERRRE Y I —DRREERE VMBS Y AA IV RAEEMREY T —)

ZRE

FRi265F 4 B

FRORFHEFECHEICED MBSV AAI IV RAEZRAREY Y —IC1 PBHRE
(Et59%)

FE27F 4 A

FAOKEREERCHEICID MBS Y AA IV ZAEZRAR LY F—IC 1 DEFRE
(t6 %)

Fpi28%F 4 B

FSREBAEMPHEY X7 LAREIR) & U TXERFEREIC & % THRFA - RIS,
DREEMZRT 5 (EH)

T304 4 B

MBERZEBY AT LARREY Y —%2KENBHEL. VAT LARREME LYY —%
BB

WEY AT LARREHREMEBL Y I —Ic. MBERZREY AT LAREY -5 15
F(BREYEDE). MERSEX Y NT—IMREY 5 —D1 5 2 25 (HiHD FHEESH 5.
BHE Y R T ABAEZNE) 2B L. 1 D8 GEIERHZE S 5F) £ %iE
DFHEEREHITEERFIC, RBERSEEY AT LMEEY Y —H5 1 DB EBEEMENEF)
MBNZYAAZIVREZME LYY —Ic. HBEAZRBY AT LAHREYY—H15 1
D (VAT LAIR— NEDE) 2BR

WEBRRERY NT—IMEt Y ¥ — S ERBEAEHEEE) 2L
NINKZEABHEHEZATAEMEEMRHEELI =Y McBA L. 2E (RETFERRE.
BiIRE) 2 HRE

*M2%F 2R

WEY AT LARBEFHREMR Y Y —IC. 1 28 (7 LILF—HHFHE) 2 %2E

sM2%F 4R

MBS AT LARBRFREME LY T —Ic. 1 2% (ERHEHFIE) ZRE

*M4%E7H

MBSV AAZ I AEFRAE LY —ZHHE L MEEREA I I AV A IV A2V 5 —
MEBSREA SV AV Ty Ay d—Ic D FEREFHEZRAL S 1 D8 (BEEYFESD
B). VAT LAREZFHREMREL Y5 —D05 2 25 BHEIFEEZDE. BEHY AT LB
EZ2NE ) ZBR

*M5% 1R

MEBESREA IV AYA IV RAEYI—I. 1 DT O FHREREZDE) ZRE

«M 5% 2A

WESREAIIVAYA Ty Aty F—IT. 1 DEF (HRETIE—EEHE) ZRE

«fM 5% 3 A

WESREAS 7 201 IV s—. | HBEETREDESHS) £ 0E

*fM 5% 4 A

DFHERERIEZEFIC. 1 28 (M SV ART—ILBEEGRENE) KESREA IV
AGA TRV F—IT 2RBF A A X T 1 DIVIERBIT . B> AT LFIEZ 2 E)

ZRE

©f 5 £10R8

HEAFERPT (BREA X & RABTERFT, R v b7 —0 AIGEHRRITERFT) Z R E
sTHEE L= v b, BERBTEREZBINRE

«f 6 % 4 A

EAEEERIEIAERFIIC, 1 D8 (RET / LAEVFDE) EBR
MEHEEI= Y D55, RITXEEZ SRMTERREICRITEE

«M7 F£ 4R

PGB PEFIROEREERRITZRE

*M8F 4R

FEAGRBFEMIC, 2285 (0 OV F VEBSKEMRIE. B AT/ LARIEHF D) ZRE
BMEREERFT TR ERER Y A F 2 U AMFEARF ZRE

S8 %5 A

FEAEGNPIMAIC, 1 2B (TET /27 ADH) 2RE

*M8&F7H

M |M| m (m| m

FEEMBLMIIC, BV AT ARBREREHREY 5 -5 1 DF (7 LILF Rz
nE) Z R

MEDICAL INSTITUTE OF BIOREGULATION



e
DIRECTORS

s_ —-—
FAFRER - e R
=1 GP =574
SRS HEZRRAAEARE Medical Institute of Bioregulation

MR E=E Tt WBiS7E4 B 1 B~MBM61E 3 A31H Professor : Hideya Endo 1982.4 .1 ~1986.
2/ BB EBE BN61E481B~FR2%£3H31H Professor : Tsuneo Baba 1986.4 .1 ~1990.
3R A ®E TFH2%4B1H~FH453A318 Professor : Takehiko Sasazuki 1990.4 .1 ~1992.
41K BEO  EEX T4E48 1 H~FKR 8% 3H31H Professor : Mutsuo Sekiguchi 1992.4 .1 ~1996.
5K #A ®EZ FHR8%F4H1H~FHI0E3A3IH Professor : Takehiko Sasazuki 1996.4 .1 ~1998.
6 X BHEX B  FRI0FE4 A8 1 H~FMHI25 3 B31H Professor : Kikuo Nomoto 1998. 4. 1 ~2000.
7R #BA ®Z FRI12F24 81 B~TA13% 9 B30H Professor : Takehiko Sasazuki 2000. 4 .1 ~2001.
8 EE B FAI13%E108 1 H~¥H16%E 3 A31H Professor : Takeshi Watanabe 2001.10. 1 ~2004.
9o FHHE HE  FRI6F4 A1 H~TF22% 3 B31H Professor : Yasunobu Yoshikai ~ 2004.4 .1 ~2010.
108 & &=  TH225£4 B 1 H~FMH24% 3 A31H Professor : Kenzaburo Tani 2010.4 .1 ~2012.
11 ELAK #z  FH245F 4 B 1 B~Fm284&E 3 A31H Professor : Hiroyuki Sasaki 2012.4 .1 ~2016.
124X RIFF E  FH28FE 481 H~sM24£ 3 A31H Professor : Yusaku Nakabeppu  2016. 4.1 ~2020.
130 &/ EX SMW2F548B1HB~%M64F3A31H Professor : Yoshinori Fukui 2020. 4 .1 ~2024.
148 KRNI #&K$7 SW6E481HB~RE Professor : Yasuyuki Ohkawa 2024.4.1 ~

W W W W W W o w w w w w| w
o

Research Center for Systems Immunology

MR AL K FH30FE481H~5M2EFE3H31H Professor : Mikita Suyama 2018.4.1 ~2020. 3 .31
2 #E #H—HB HMW2F£481H~9M6E3AB31H Professor : Shinichiro Sawa 2020.4 .1 ~2024. 3 .31
3 #\H ER HME6EFE4H1BH~9M7E3A31H Professor : Yoshinori Fukui 2024.4 .1 ~2025. 3 .31
408 K5 B SM7HF48B1B~5M8&FE3A31H Professor : Yoshihiro Baba 2025.4 .1 ~2026. 3 .31
54 BH KE SMW8F4HI1H~BE Professor : Takahiro Masuda 2026.4.1 ~

EHBHHEZHEFHRBEEREA SV A Ty 20 ¥ —BERERE Medical Research Center for High Depth Omics

IR BB BE SMW4FET7TB1H~SM7E3AHA3H Professor : Takeshi Bamba 2022.7 .1 ~2025. 3 .31
2% WE HX SM7HE481BH~BE Professor : Kenji Inaba 2025.4.1 ~

EEPBHHEZHRAME N 5 XA X7 AEEHF LY ¥ —FEREHZRK Research Center for Transomics Medicine

A m  FE25% 4 B 1 B~FR274 3 A31H Professor : Sho Yamasaki 2013.4.1 ~2015. 3 .31
24 Hil  #w— 274 B 1 B~¥R29% 3 B31H Professor : Keiichi Nakayama 2015.4 .1 ~2017. 3 .31
3R BB B F29%F 4 B 1 H~FA314E 3 B31H Professor : Takeshi Bamba 2017.4.1 ~2019. 3 .31
44 KN KT  FH31E4 81 B~SMW3E3H31H Professor : Yasuyuki Ohkawa 2019.4 .1 ~2021.3 .31
58 &K% @ HM3F4R81H~%M4%6H30H Professor : Takeshi Bamba 2021.4 .1 ~2022.6 .30

ERBHERRRFANBERZREEY AT LAREY ¥ —FERMERR  Multi-scale Research Center for Medical Science

MR ®HE KW FHR229F 4 B 1 HB~FHK28%F 3 A31H Professor : Daisuke Kohda 2010.4 .1 ~2016. 3 .31
26/ ZAlL #®K  Tm28% 4 A 1 H~FHK30FE 3 A31H Professor : Mikita Suyama 2016.4 .1 ~2018. 3 .31

EGHHEZMAFRMBRERRY NT—IRtEY ¥ —BEARER Research Center for Infectious Diseases
AR FE O R®/ME  FEH224 4 B 1 B~¥FR304E 3 A31H Professor : Yasunobu Yoshikai  2010.4 .1 ~2018. 3 .31

ERPBHERRRFHEEGERERE Y ¥ —ERERR Research Center for Genetic Information

IR A X & FRI3FE4 B8 1 B~FH17FE 3 B31H Professor : Kenshi Hayashi 2001.4 .1 ~2005. 3 .31
24K RS RsE TR17F 4 A 1 H~¥R25% 3 B31H Professor : Yasuyuki Fukumaki 2005.4 .1 ~2013. 3 .31

AR HEZ R B R EAR > ¥ —ERER R Research Center for Prevention of Infectious Diseases

DR EE ®  FEKI3E 481 B~FmR164%E 3 A31H Professor : Takeshi Watanabe 2001.4 .1 ~2004. 3 .31

2 #HHE R®E  FRI6E4 81 B~FRI7F 3 B31H Professor : Yasunobu Yoshikai ~ 2004. 4 .1 ~2005. 3 .31
3R ®WMHEH X#E TRI7TE4 A1 B~FERKI9E 3 A31H Professor : Daisuke Kohda 2005. 4.1 ~2007. 3 .31
44K B EE  ER19%F 4 A 1 B~Fm225F 3 H31H Professor : Hiroyuki Toh 2007.4 .1 ~2010. 3 .31
NMARFRERRIFSEERE > ¥ —BEARRE Kyushu University Hospital at Beppu

R ‘N #MiZ FRI5%F108 1 B~FHK165 3 A31H Professor : Junji Nishimura 2003.10.1 ~2004. 3 .31
2/ ®®B BB TR16%E4 A1 H~F204% 3 A31H Professor : Naoki Makino 2004. 4 .1 ~2008. 3 .31
3 @R T FE2085 4 A 1 B~FR224% 3 B31H Professor : Junji Nishimura 2008. 4.1 ~2010. 3 .31
408 ®HB BB FH225 4 B 1 B~FRK23% 3 A31H Professor : Naoki Makino 2010.4.1 ~2011. 3 .31

5 MEDICAL INSTITUTE OF BIOREGULATION



SRR E P S A B R B E R R

Hospital, Medical Institute of Bioregulation

M hE O BE  BWS7TE4 A8 1 BH~MBM614 3 B31H Professor : Yoshio Nakamizo 1982. 4.1 ~1986. 3 .31
24 ik iE BM61E 4 A 1 H~F 2 £ 3 B31H Professor : Masashi Nobunaga  1986. 4.1 ~1990. 3 .31
3K MEH £ TFH2F4H81H~¥64%53A31H Professor : Tsuyoshi Akiyoshi 1990.4 .1 ~1994. 3 .31
40K WA KM FHE6FE481H~FH8E3A3H Professor : Tomokazu Suzuki 1994.4 .1 ~1996. 3 .31
5K #&F % FHR8HFE4H1H~FRI0%E 3 A31H Professor : Tsuyoshi Akiyoshi 1996.4 .1 ~1998. 3 .31
68X MEm ®Kk FRI0F4A81H~FHI25% 3 B31H Professor : Norio Wake 1998. 4 .1 ~2000. 3 .31
7R/ @ Mz ERI2E4 8 1 B~FHK155% 9 H30H Professor : Junji Nishimura 2000.4 .1 ~2003.9 .30

EGPEEPHEMERE TARRREREARERR

Research Center for Embryonic and Genetic Engineering

MK BK xt TR 4% 4 B10B~FK 7 £12B31H Professor : Motoya Katsuki 1992.4.10~1995.12.31
24K B2 = TR 8% 1 A1 H~Fm10%E 3 B31H Professor : Takeshi Watanabe 1996. 1.1 ~1998. 3 .31
34 Hl #w®—  FRI0E4 B 1 H~¥ER13% 3 A31H Professor : Keiichi Nakayama 1998.4 .1 ~2001. 3 .31

BRARFMRAERRR

Research Institute of Balneotherapy

AL HER 2 BME6ZFEITB2H~EBM8E7 A19H Professor : Sunao Tahara 1931.11.2 ~1933.7.19
2% RE BEZ BMN8&E7 A20B~WMM9FE4H1TH Professor : Masamitsu Itagaki 1933.7 .20~1934. 4 . 1

3R NEBEFE BEE) BMNOF4B2H~BMISESH9H Professor : Naosuke Onodera 1934.4.2 ~1940.5.9
44 BR E— BM5E5A108~BEM184% 3 A31H Professor : Shinichi Takayasu 1940.5.10~1943. 3 .31
56/ MmE H®FE WBM18%F4 A 1 B~BM255F 3 A31H Professor : Takeyuki Matsuo 1943.4 .1 ~1950. 3 .31
6 /\H #  HAM25% 4 B 1 H~HBF33% 4 A30H Professor : Osamu Hatta 1950.4 .1 ~1958. 4 .30
7R XB EB— Wf33%5 A 1 B~BM355F 4 H30H Professor : Ryoichi Yano 1958.5.1 ~1960. 4 .30
8 \H #  BAM35% 5 A 1 A~MBM434% 3 A31H Professor : Osamu Hatta 1960.5.1 ~1968. 3 .31
I XB ERE— WBM43%F4 A 1 B~BM455 4 B30H Professor : Ryoichi Yano 1968.4 .1 ~1970. 4 .30
10/ ®E EB4E  WBM455 58 1 B~MBF574% 3 A31H Professor : Yoshio Nakamizo 1970.5.1 ~1982. 3 .31

BRARPMRAHERREARRER

Hospital, Research Institute of Balneotherapy

a4 NH W EBWM394 4 A 1 H~BM414 4 A30H Professor : Osamu Hatta 1964. 4.1 ~1966. 4 .30
21 fBFE Bk BW41F5A8 1 H~BM43% 3 B31H Professor : Yoshio Ito 1966.5.1 ~1968. 3 .31
3 Bk BAREE EBM43F 4 B 1 H~BBM45% 3 B31H Professor : Naotaro Shimizu 1968.4 .1 ~1970. 3 .31
44K i F5 W45 4 B 1 B~BM47F 3 B31H Professor : Hideo Tsuji 1970.4 .1 ~1972.3 .31
5 tn#b  IEER  EAFI474 4 B 1 B~RBH49%F 3 H31H Professor : Masaro Kaji 1972.4.1 ~1974. 3 .31
6 FiE #  BRM49%F 4 B 1 H~EBFI554 3 A31H Professor : Toru Kadota 1974.4 .1 ~1980. 3 .31
7R F5  WfIS54 4 A 1 B~MBM574E 3 H31H Professor : Hideo Tsuji 1980.4 .1 ~1982. 3 .31
N EH B WBM32F 4 A 1 H~MM334% 3 B31H Professor : Toichiro Sawada 1957.4 .1 ~1958. 3 .31
2% =EWF RE WBM33F4 A 1 B~MBM365F 3 A31H Professor : Munenori Enjoji 1958.4 .1 ~1961. 3 .31
3R SH X MRM36%FE 4 A 1 A~MBM414 3 A31H Professor : Tamaki Imai 1961.4 .1 ~1966. 3 .31
44 =EE =t BM415£4 81 B~WEM434% 3 B31H Professor : Hideya Endo 1966.4 .1 ~1968. 3 .31
5K SH ®  BRM43% 4 B 1 B~EBf464 3 A31H Professor : Tamaki Imai 1968.4 .1 ~1971. 3 .31
6 X =B Hth WEf46%F 4 A 1 B~BH504E 3 H31H Professor : Hideya Endo 1971.4.1 ~1975.3 .31
7R BH [EE  BM504F 4 A 1 H~WEM524% 3 A31H Professor : Tsuneo Baba 1975.4.1 ~1977.3 .31
8 KX = ) BBf1524% 4 B 1 H~BBM574 3 H31H Professor : Hideya Endo 1977.4 .1 ~1982. 3 .31

Research Laboratory for Genetic Information

MR KkE X HE60%FE 4 B 1 H~MBM614E 3 H31H Professor : Shigeki Minakami 1985.4 .1 ~1986. 3 .31
26/ #2 BM61E 481 B~Fm 253 H31H Professor : Yoshiyuki Sakaki 1986.4 .1 ~1990. 3 .31
3 Xkt XB TH2H481B~¥E4F12831H Professor : Shigeki Minakami 1990.4 .1 ~1992.12.31
46K KN Bt FH5&%1H1B~FH6%F3A31H Professor : Tsuneo Omura 1993.1.1 ~1994. 3 .31
5 &X B  TFH65481H~FR7E3AH3H Professor : Sadaaki lwanaga 1994.4 .1 ~1995. 3 .31
6 %H ¥=B FR7H4H81B~FHI3%F 3 A31H Professor : Yosaburo Shibata 1995.4 .1 ~2001. 3 .31
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Professor Emeritus

(frsR5FAH) (Professor Emeritus)
EFEL \H A FRf434F 4 H23H Professor : Osamu Hatta 1968. 4 .23
EFEL X R— (A FRf474 4 H25H Professor : Ryoichi Yano 1972.4 .25
EREL hiE BE (A fEfe2€ 5 5 8 H Professor : Yoshio Nakamizo 1987.5.8
EFEL it F5 (AN) FRfI624E 5 H 8 H Professor : Hideo Tsuji 1987.5.8
EFEL PIEH B EA) fAf162%4 5 A 8 H Professor : Toru Kadota 1987.5.8
EFEL EE Rt TRTESA9H Professor : Hideya Endo 1989.5.9
EFEL BE BB (A FR2H5H8H Professor : Tsuneo Baba 1990.5.8
EFEL K 1E (#A) T6%E5H86H Professor : Masashi Nobunaga 1994.5.6
BPE+ O EXR (A T8&E581H Professor : Mutsuo Sekiguchi 1996.5.1
EFEL Rk T @A) T8E5H81H Professor : Takashi Yanaga 1996.5.1
EFEL wE ® 104 4 B24H Professor : Tsuyoshi Akiyoshi 1998. 4 .24
EF L TR BRI Frk124% 4 B21H Professor : Kikuo Nomoto 2000. 4 .21
EF L A TE Frk12% 4 B21H Professor : Genki Kimura 2000. 4 .21
EFELT ®H REZ (A FR14510818H Professor : Takehiko Sasazuki 2002.10.18
EFEL 2 8 Frk16% 5 1180 Professor : Takeshi Watanabe 2004.5 .11
BEt % & FR19% 5 A11H Professor : Kenshi Hayashi 2007.5 .11
EXiEt iz o S ER22E 481 H Professor : Junji Nishimura 2010.4 .1
EFE+ RE RE ER25F 4B 1 H Professor : Yasuyuki Fukumaki 2013. 4.1
EFELT A F=H TR274 8 1H Professor : Kenzaburo Tani 2015.4 .1
EFE LT =R HE T304 8 1H Professor : Yasunobu Yoshikai 2018.4 .1
EREL R  HEE SM4%E481H Professor : Yusaku Nakabeppu 2022.4 .1
EFE+ ERKR Bz SM4E£481H Professor : Hiroyuki Sasaki 2022.4 .1
BEAE L #EH K SM6&E4A1H Professor : Daisuke Kohda 2024.4 .1
EXiEL Rl SM6E4H81H Professor : Keiichi Nakayama 2024.4 .1
EFEt w/H BER SM7E481H Professor : Yoshinori Fukui 2025.4 .1
g & Staff
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Research Projects

Cells possess stringent protein quality control systems.
Disruption of these systems leads to excessive
accumulation of structurally abnormal proteins and
ultimately causes cell death, thereby resulting in
various severe diseases. Therefore, understanding the
mechanisms of cellular protein quality control is of
critical importance not only in basic biology but also in
medicine. To date, many researchers have participated
in this field; however, most studies have focused
primarily on molecular chaperones that facilitate
protein folding or degradation factors that promote
the elimination of misfolded proteins. Meanwhile,
many molecular chaperones and protein degradation
factors have already been identified, and the remaining
problems increasingly lie in understanding the detailed
regulatory mechanisms governing their functions—that
is, more specific and mechanistic studies.

From a completely different perspective, we aim to
elucidate protein quality control mechanisms governed
by intracellular chemical environments, particularly
three fundamental chemical parameters: redox state,
pH, and metal ions, at both molecular structural
and cellular levels. Indeed, numerous membrane
transporters are present on cellular and organelle
membranes to precisely regulate intracellular chemical
environments, and these transporters are thought
to function cooperatively through sophisticated
mechanisms. Based on this concept, we integrate
structural biology, cell biology, chemical biology,
proteomics, and related technologies to investigate
how intracellular and intra-organelle chemical
environments are regulated and to comprehensively
analyze how perturbations in these environments
affect protein biosynthesis and quality control.
In particular, our structural biology studies have
successfully achieved a series of high-resolution
structural analyses of membrane transporters using
cryo-electron microscopy, and we expect many further
discoveries in the future. We are also actively engaged
in cellular imaging using super-resolution microscopy
and have successfully achieved quantitative real-time
visualization of zinc ions, calcium ions, and pH within
organelles.

We have coined the term “chemical proteostasis”
to describe this novel concept whereby protein
homeostasis is maintained through precise regulation
of intracellular chemical environments. We plan to
further investigate how disruption of this system
contributes to human diseases.

Ca*h Y AK—5—

Ca,Mnk 3 AK—5—
SERCa2b SPCA1

BADRELIEE NAREBESY Y NVED I F4H
ETEMEEE

Major Recent Publications

1.Amagai Y., Arai C., Yamamoto W., et al.
Zinc-redox crosstalk regulates proteostasis in the
endoplasmic reticulum. Nat. Commun. 17: 5521,
2026.

2Watanabe S., Kise Y., Yonezawa K., et al.
Structure of full-length ERGIC-53 in complex with
MCFD2 for cargo transport. Nat. Commun. 15:
2404, 2024.

3.Bui B.H., Watanabe S., Nomura N., et al.
Cryo-EM structures of human zinc transporter
ZnT7 reveal the mechanism of Zn?* uptake into the
Golgi apparatus. Nat. Commun. 14: 4770, 2023.

4.Amagai Y., Yamada M., Kowada T, et al.
Zinc homeostasis governed by Golgi-resident
ZnT family members regulates ERp44-mediated
proteostasis at the ER-Golgi interface. Nat.
Commun. 14: 2683, 2023.

5.Chen Z., Watanabe S., Hashida S., et al.
Cryo-EM structures of human SPCA1la reveal the
mechanism of Ca?*/Mn?* transport into the Golgi
apparatus. Sci. Adv. 9: eadd9742, 2023.

6.Zhang Y., Kobayashi C., Cai X., et al.
Multiple sub-state structures of SERCAZ2b reveal
conformational overlap at transition steps during
the catalytic cycle. Cell Rep. 41: 111760, 2022.

7.Zhang Y., Inoue M., Tsutsumi A, et al.
Cryo-EM structures of SERCA2b reveal the
mechanism of regulation by the luminal extension
tail. Sci. Adv. 6: eabb0147, 2020.
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Research Projects

Organs in the digestive system, including the liver
and intestine, are derived from a common gut
endoderm. These endoderm-derived organs have
their own mechanisms controlling development,
regeneration, and homeostasis. Although the liver
has a potential to regenerate a lost portion, there is
little contribution of hepatic stem cells in
regeneration. On the other hand, the intestine
needs stem cells, because epithelial cells in this
organ should turn into new cells for maintenance of
tissue homeostasis. In our study, we are seeking to
uncover mechanisms underlying liver regeneration
and to clarify an uncertain stem cell system in the
liver. Also, by focusing intestinal stem cells, we are
investigating molecular mechanisms regulating
self-renewal and differentiation of stem cells and
the relationship between stem cell abnormality and
cancer initiation. Moreover, we are interested in a
method known as “Direct Reprogramming”, which
enables the conversion of one cell type directly into
another. Using this approach, we have successfully
generated mouse hepatocytes (Sekiya and Suzuki,
Nature, 2011), human hepatic progenitor cells (Inada
et al., Nat. Commun., 2020), and both mouse and
human intestinal progenitor cells (Miura and Suzuki,
Cell Stem Cell, 2017). We believe that our study
provides new insight into therapies for diseases in
organs of the digestive system.
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Major Recent Publications

1.Miura S., Horisawa K., lwamori T., et al.
Hepatocytes differentiate into intestinal epithelial
cells through a hybrid epithelial/mesenchymal cell
state in culture. Nat. Commun. 15: 3940, 2024.

2.Kawamata M., Suzuki H.l,, Kimura R., et al.
Optimization of Cas9 activity through the addition
of cytosine extensions to single-guide RNAs. Nat.
Biomed. Eng. 7: 672-691, 2023.

3.Inada H., Udono M., Matsuda-Ito K, et al.
Direct reprogramming of human umbilical vein-
and peripheral blood-derived endothelial cells into
hepatic progenitor cells. Nat. Commun. 11: 5292,
2020.

4.Horisawa K., Udono M., Ueno K, et al.
The dynamics of transcriptional activation by
hepatic reprogramming factors. Mol. Cell 79:
660-676, 2020.

5.Miura S. and Suzuki A.
Generation of mouse and human organoid-forming
intestinal progenitor cells by direct lineage
reprogramming. Cell Stem Cell 21: 456-471, 2017.

6.Sekiya S. and Suzuki A.
Direct conversion of mouse fibroblasts to
hepatocyte-like cells by defined factors. Nature
475: 390-393, 2011.
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Research Projects

Tissue stem cells maintain tissue integrity during
homeostasis and exhibit remarkable plasticity in
response to stress and injury. Misregulation of stem
cells leads to tissue dysfunction, such as impaired
wound healing, chronic inflammation, tumorigenesis,
and aging. Our research focuses on elucidating the
cellular and molecular mechanisms that regulate
stem cell dynamics in physiological and pathological
conditions of the skin.

We have identified a novel stem cell population in
mouse skin epidermis and established genetic tools
and molecular markers to analyze these cells in vivo.
We have shown that the stem cell heterogeneity
exists not only in mouse skin, but also in the other
epithelial tissues of the eye and oral mucosa, as
well as in human skin. We are combining cellular
and molecular biology techniques, mouse genetics,
omics analysis, bioengineering, and glycobiology to
analyze the function of biomolecules involved in skin
stem cell regulation. We also aim to develop 3D skin
models in humans to reproduce the heterogeneity
of epidermal stem cells and their niche environment
in vitro. Our research goal is to identify the drivers
and effectors of stem cell dysfunction; targeting
these factors will allow us to prevent and treat
diseases at the stem cell level, with potential
applications in regenerative therapies and future
treatments for cancer, aging, and inflammatory skin
diseases.

Major Recent Publications

1.Fan W,, Ishikawa M., Raja E., et al.
Integrin-binding matricellular protein fibulin-5
maintains epidermal stem cell heterogeneity
during skin aging. Aging Cell 25(4): €70483, 2026.

2.Ishikawa M., Ngo YX., Nishikawa ., et al.
Spatial organization of epithelial heterogeneity
through undulating structures of the skin and
oral mucosa. J. Invest. Dermatol. S0022-202X
(26)00138-7, 2026.

3.Dumrongphuttidecha T., Ishikawa M., Cabezas-
Wallscheid N., et al.
Retinoic acid signaling alters the balance of
epidermal stem cell populations in the skin. J.
Invest. Dermatol. S0022-202X(25)02433-9, 2025.

4 Raja E., Changarathil G., Oinam L., et al.
The extracellular matrix fibulin 7 maintains
epidermal stem cell heterogeneity during skin
aging. EMBO Rep. 23(12): 55478, 2022.

5.Sada A., Jacob F, Leung E., et al.
Defining the cellular lineage hierarchy in the
interfollicular epidermis of adult skin. Nat. Cell
Biol. 18: 619-631, 2016.
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HRRE Research Projects

EERAI I CEBEEOHMEENEE LU CEBOEE Tissue-specific stem cells contribute to the maintenance of
RICES LTV, U LA S BWEENEL D & 8 tissue homeostasis in vivo. However, when severe damage

[ ¢ 7 i y N o occurs, the stem cell system can collapse, leading to serious
2T LADBHEL DA BREDERBREN ISR SN diseases. Therefore, it is crucial to understand the properties
2., ZDl  BHEORECIEEZERT 52 S IEFEBIC and functions of stem cells. Recent advances in the organoid
EECHDIOAE FEERNE LM -BBBEEET =R :c[_echnoltogy hal\]/e mgde itI postshib_lefto ctL_JIture advarietli/ of
— “E < o\ e e _ issue stem cells and analyze their functions under culture
Eﬁﬁﬂ@\%mﬁk(ﬂ‘}bﬁ / /i RYEBRBIMORREIC L > T, Aﬁb conditions. Additionally, methods to induce differentiation
ARRERE OB EHN R REIC R D EE T CHME DR into various cell types using ES cells and iPS cells have been
N TED LS I > e, Tc. REEHRAE (ESHIRE) Y AT gevelcd)_ped, promoting research into disease mechanisms and
P TIITrS iPSH S AR 'S 2 S S rug discovery.
yﬁdﬁﬁ%ﬂiﬂ@(@?%ﬁiﬂ@)d)&\j f@f ) 7’1::]77 /7&‘1/4[\1 We focus on endoderm-derived tissues and aim to
ZRRAL TRR Gl EMEEET S HEbREINIE develop new cell production technologies and clarify
BANZXLAOEBPVLRIERENBRAICITON TV, disease mechanisms using organoids, cell reprogramming

e 51 ORI, . FBUG COREERRMICRE  txindenis and the plasiy possessed by tissue dored
L AL /:f Reffifa) 707> S > T8kl & SICER methods for infla,mmatory bowel disease and diabetes.
HROMENET 2 THE Mk ZRBLCHcARy 7O0—F Through these studies, we hope to contribute to the
THIREEEDHAFKEEBEA N Z A LDOEBEZ TS HFIC, de\ae_lqpmbent[ of_éjet\_/elotp;]m?ntal_biolo?}é and regel_}_era‘iive
S M BB () AR I S e 2 S N LAY medicine by elucidating the functions of tissue-specific stem
fﬁ;;)%flfufrﬁféﬁ;@ﬁfﬂzfgﬂﬁ{égff;ﬁﬁg@‘ )b?/;%\% cells and disease mechanisms associated with the disruption
FHBPRIR TR  le X TR AL 9.5 of the stem cell system.

MEICK > T ZNZTh OEBOFHEOEEE LMY X
T LADBHEICHE SERERFZASHIC U RERZRSVICE

EEROREICAMUI . Major Recent Publications

1.Miura S*,, Horisawa K*, Inada H., et al. (* Co-first author)
Activation of canonical Wnt signaling is required for efficient
direct reprogramming into human hepatic progenitor cells.
Stem Cell Reports 20: 102688, 2025.

2.Miura S., Horisawa K., lwamori T., et al.
Hepatocytes differentiate into intestinal epithelial cells
through a hybrid epithelial/mesenchymal cell state in culture.
Nat. Commun. 15: 3940, 2024.

3.Miura S. and Suzuki A.
Generation of mouse and human organoid-forming intestinal
progenitor cells by direct lineage reprogramming. Cell Stem
Cell 21: 456-471, 2017.
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HRE Research Projects
FBERIGTRERICTT HHHEEE U CEL Tl The immune system contributes to the development and
WR-IUERDRINSRE FREMEOIOZ -7 NSOl e o) e e by
NUTHSPDDMBORELER LM L‘—ﬁg\b <\ In mammals, undesired immune responses during pregnancy
é é 5|, TEFLEE CIREREE IC 3 e DU E D EFHDEIRE T can lead to miscarriage, premature birth, or an increased risk
Z2EVWSEHEAIRENEFNZN. COBERICASHADE ﬁf allergifhs or r;eurr)d%ve!oprTentelll diskorders in the offspring;
. owever, the molecular basis is largely unknown.
FE—CT{\EQ%’{&W = PEUD (\:\””‘E)PEF‘ b3 L\‘ii\\ Focusing on cytoskeletal regulatory molecules that are
BICFEBDNTLILF—PHRBREEEZRET DTN essential for various immune cell functions, we have elucidated
BEZTENDDI - TVNB. UM L. INSDRKREESHE the molgcfglgr me_c?lanisms invc?[ved in thg p”athpgenejiﬁ of
% ) s #r > immunodeficiency, inflammatory diseases, and allergies, and have
FPREEEE A"ﬂ éf fb\ 2T Z?Tb\_g-‘ ‘EZZ} 6F¥EE§ Z iR identified novel therapeutic targets using genetically engineered
DAFEBOERRICIML o FROKRBRIEE FHIT S mice. More recently, we have focused on perinatal specificities and
EHNRAFEEEROBRENMEEEENTWVWS, the placenta to elucidate the intergenerational spillover of disease
EECNET REEROBRBEOEBITARE B o cearch from both basic and olrical
B EEES FICER L. i§1?¥&§7 DAERWTR perspectives and by challenging interdisciplinary approaches to
BASEPREEERE. 7P NE—MRBERXZSD T LI create new concepts and medical strategies.

F—DORIICED BN F AN Z X LDREBPHRGEREN
DRE.EFLMEEYMORFAEZITE > TSl SOICRET

BERUcERZEI X BAERORARECRIRBICOERY i i i
3T HRBZ RWREBRRE O R R DOREBRICE Malor Recent Publications

R EESH T WD, 1.Kunimura K., Akiyoshi S., Uruno T., et al.

W TN DOCK2 regulates MRGPRX2/B2-mediated mast cell

HPRTF — LB DT MR EEOREICKIA DA degranulation and drug-induced anaphylaxis. J. Allergy Clin.
WREFEZRBAB TROCEZERLTHD ERER Immunol. 151(6): 1415-1420, 2023.
KOWNAMEZEH U E-REEMELZERTZEEDICE 2.Kunimura K., Yamamura K., Nakahara T., et al.

Identification of a functional DOCK8 gene polymorphism

AEHMER 7 TH0— ﬂ“t’jwﬁ?%‘- ETATLWEBEE associated with atopic dermatitis. Allergy 77(12):
EREBEOBIHIC L 2HRBEMZHIELTWS, 3670-3672, 2022.

3.Kunimura K., Sakata D., Tun X., et al.
S100A4 protein is essential for the development of
mature Microfold cells in Peyer’ s patches. Cell Rep. 29(9):
2823-2834, 2019.
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Research Projects

We are continuously exposed to external threats
such as bacteria and viruses. The body protects
itself through a powerful host defense system
called immunity. This system prevents infectious
diseases and also helps eliminate internal threats,
including cancer cells. However, immunity can also
be harmful. Excessive activation or inappropriate
responses to self-derived molecules can cause
autoimmune diseases, allergies, and chronic
inflammation. Thus, understanding how the
beneficial and harmful aspects of immunity are
controlled is essential for developing new therapies.

B cells are central players in humoral immunity.
They differentiate into antibody-secreting
plasma cells and memory B cells, both of which
protect against infection. In disease settings,
however, B cells can also promote autoimmunity,
allergy, inflammation, and cancer. In particular,
age-associated B cells (ABCs), a pathogenic B-cell
subset that increases with aging and autoimmune
disease, have attracted attention. Recent studies
have also shown that B cells can suppress
immune responses. These immunosuppressive
cells, called regulatory B cells, negatively control
immune reactions. Our laboratory aims to clarify
the molecular mechanisms underlying these dual
functions of B cells. We use disease models and
human samples, focusing especially on the following
projects.

1.Understanding B-cell differentiation throughout
the B-cell life cycle.

2.Elucidating how protective and harmful
antibodies are generated.

3.Understanding how B cells positively and
negatively regulate immune responses and
disease.

4.Defining age-associated B-cell subsets and their
impact on disease pathogenesis.
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Major Recent Publications

1.Imabayashi K., Yada Y., Kawata K., et al.
Critical roles of chronic BCR signaling in the
differentiation of anergic B cells into age-associated
B cells in aging and autoimmunity. Sci. Adv. 11 :
eadt8199, 2025.

2.Saito Y., Harada A., Ushijima M., et al.
Plasma cell differentiation is regulated by the
expression of histone variant H3.3. Nat. Commun.
15: 5004, 2024.

3.Yada Y., Matsumoto M., Inoue T, et al.
STIM-mediated calcium influx regulates maintenance
and selection of germinal center B cells. J. Exp.
Med. 221: e20222178, 2024.

4Tanaka S., Ise W., Inoue T., et al.
Tet2 and Tet3 in B cells are required to repress
CD86 and prevent autoimmunity. Nat. Immunol.
21: 950-961, 2020.

5.Matsumoto M., Baba A., Yokota T, et al.
Interleukin-10-producing plasmablasts exert
regulatory function in autoimmune inflammation.
Immunity 41: 1040-1051, 2014.

Follicular and Marginal zone B cells in spleen

Mitochondria in B cells
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Research Projects

Eukaryotic genomic DNA is packaged in the
cell nucleus as chromatin. The nucleosome,
the fundamental unit of chromatin, consists of
about 150 base pairs of DNA wrapped around
histone proteins, and polynucleosomes allow
long genomic DNA to be stored compactly in the
nucleus. Chromatin structure changes dynamically
according to cell type and state, thereby
regulating gene expression and cell fate. This
sequence-independent genomic DNA regulation
is known as “epigenetics” and is essential for
transcription, replication, and DNA repair. Therefore,
understanding cellular function requires detailed
analysis of diverse chromatin structures.

Our laboratory studies the relationship between
chromatin structure and cellular function, with
structural biology as its core approach. We have
determined the structures of centromere-specific
nucleosomes, heterochromatin, chromatin near
the nuclear envelope, and unusual nucleosome
structures such as the overlapping dinucleosome.
We have also clarified structural mechanisms
underlying transcription through nucleosomes,
nucleosome-mediated self discrimination in innate
immunity, and assembly of DNA repair factors on
nucleosomes.

Furthermore, we developed ChIP-CryoEM, a
method that directly isolates chromatin containing
a target protein from cell nuclei and analyzes
its structure, enabling studies of chromatin that
had functioned in cells. We are also applying
cryo-electron tomography to observe chromatin
in frozen cells and investigate its higher-order
organization and dynamics.

Our laboratory operates high-end cryo-electron
microscopes and has established an integrated
environment for sample preparation, data collection,
and structural analysis. By applying these strengths
to diverse chromatin samples, we aim to uncover
the molecular basis of cellular function and deepen
our understanding of biological phenomena.

7 71 ABTFIEMIR KriosG4

Major Recent Publications

1.Kujirai T., Ehara H., Ito T., et al.
Structural basis of transcription-coupled H3K36
trimethylation by Set2 in coordination with FACT.
Sci. Adv. 12(5): eaed1952, 2026.

2.Matsumoto S., Takizawa Y., Ogasawara M., et al.
Structural basis of cyclobutane pyrimidine dimer
recognition by UV-DDB in the nucleosome. Nat.
Commun. 16(1): 9709, 2025.

3.Kujirai T., Kato J., Yamamoto K., et al.
Multiple structures of RNA polymerase Il isolated
from human nuclei by ChIP-CryoEM analysis. Nat.
Commun. 16(1): 4724, 2025.

4 Kujirai T., Echigoya K., Kishi Y., et al.
Structural insights into how DEK nucleosome
binding facilitates H3K27 trimethylation in
chromatin. Nat. Struct. Mol. Biol. 32(7): 1183-1192,
2025.

5.Horikoshi N., Miyake R., Sogawa-Fujiwara C., et al.
Cryo-EM structures of the BAF-Lamin A/C
complex bound to nucleosomes. Nat. Commun.
16(1): 1495, 2025.

6.Shioi T., Hatazawa S., Oya E., et al.
Cryo-EM structures of RAD51 assembled on
nucleosomes containing a DSB site. Nature 628
(8006): 212-220, 2024.

7.Ehara H., Kujirai T., Shirouzu M., et al.
Structural basis of nucleosome disassembly and
reassembly by RNAPII elongation complex with
FACT. Science 377(6611): eabp9466, 2022.
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Research Projects

Various non-coding RNAs (ncRNAs) exist in a cell nucleus
in a cell type, development, differentiation, and disease
specific manner. Many of these interact with chromatin
and play a role in the epigenetic gene regulation, however,
the details remain unclear. Our research goal is to
elucidate the mechanisms by which ncRNAs function when
breast cancer adapts to the therapeutic environment and
recurs. We reveal the fundamental nature of cancer and
develop new diagnostic and therapeutic approaches.

Seventy percent of breast cancers are estrogen
receptor (ER)-positive. Endocrine therapy which inhibits
estrogen is effectively used as a treatment. However,
a major problem is the high frequency of recurrence,
particularly “late recurrence,” which occurs over five years
after surgery. Using a recurrent breast cancer model
system, we have discovered a cluster of ncRNAs called
“ELEANOR” . In ER-positive breast cancer, ELEANOR
is transcribed from a large chromatin region, TAD
(topologically associating domain) that includes the ESR1
gene locus encoding ER. It interacts with chromatin,
activates transcription, and is involved in the 3D
structure of the genome. Through long-range chromatin
interactions, it balances the transcription of ESR7, a gene
for proliferation and the FOXO3, a gene for apoptosis.
Inhibiting ELEANOR RNA induces cancer cell death,
suggesting it may serve as a therapeutic target.

In clinical samples, ELEANOR expression is limited to
ER-positive tumors. Its presence in the primary tumor site
correlates with late recurrence. ELEANOR may be involved
in cancer stem cell and long-term dormancy. Long-term
dormancy is a strategy by which cancer cells suppress
proliferation to evade treatment and immune surveillance
and prolong survival, underpinning the cancer’ s high
adaptability.

Based on these knowledges, we aim to elucidate the
molecular mechanisms of chromatin associating ncRNAs,
starting with ELEANOR. We will clarify how ELEANOR
activates transcription, mediates long-range chromatin
interactions, and contributes to the 3D structure of
the genome and the formation of nuclear architecture.
Furthermore, by elucidating its generality, we aim to
propose ncRNA-based epigenetic mechanisms.

We also aim to develop an image analysis Al technology,
wndchrm, to elucidate the mechanisms underlying the
formation, maintenance, and dynamics of chromatin and
nuclear structures.
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territories. Journal of Cell Biology 225(4):
202511114, 2026.
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Editorial overview: Fresh views on nuclear
structure, function, and dynamics Current
Opinion in Cell Biology 93: 102467, 2025.
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Metabolically inducing defects in DNA repair
sensitizes BRCA-wild-type cancer cells to
replication stress. Science Signaling 17(862):
eadl6445, 2024.

4.Machitani M., Nomura A., Yamashita T., et al.
Maintenance of R-loop structures by
phosphorylated hTERT preserves genome
integrity. Nature Cell Biology 26(6): 932-945,
2024.

5.Fukuoka M., Ichikawa,Y., Osako T., et al.
The ELEANOR non-coding RNA expression
contributes to cancer dormancy and predicts late
recurrence of ER-positive breast cancer. Cancer
Science 113, 2336-2351, 2022.

6.Matsumori H., Watanabe K., Tachiwana H., et al.
Ribosomal protein L5 facilitates rDNA-bundled
condensate and nucleolar assembly. Life Science
Alliance 5(7): 202101045, 2022.
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Chromatin structure-dependent histone
incorporation revealed by a genome-wide
deposition assay. eLife 10: e66290, 2021.
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Research Projects

Our laboratory studies how immune functions
are involved in neurological diseases and allergic
disorders. Immunity is widely known as the body’ s
defense system against bacteria and viruses,
but recent studies have shown that immune cells
play important roles in brain development, aging,
inflammation, repair, and behavior. Although
the brain was once considered protected from
immune influences, immune cells are now known
to exist within and around the brain, where they
communicate with neurons and glial cells.

We investigate how immune cells change in
conditions such as stroke, dementia, developmental
disorders, autoimmune diseases, and allergies,
and how these changes affect brain function
and disease processes. Immune cells can worsen
disease by promoting inflammation, but they can
also suppress excessive inflammation and support
tissue repair. Thus, immune cells do not simply
harm the brain; depending on the context, they
can contribute to disease progression or recovery.
By understanding these roles, we aim to view
neurological diseases from a new perspective.

We also focus on how the immune environment
changes during development and aging, and how
these changes influence the brain and behavior.
Understanding how immune cells and systemic
immune conditions are involved in these processes
is important for studying developmental disorders,
psychiatric diseases, and cognitive changes. We
also study allergic diseases, including allergic
asthma, and examine how allergy and inflammation
affect immunity throughout the body. We value a
broad perspective that considers how systemic
immunity and environmental changes are connected
to brain function.

Through these studies, we aim to clarify how
immune cells are involved in disease processes
and biological functions in neurological diseases,
developmental disorders, aging, and allergic
diseases. Ultimately, we hope that controlling
immune responses will lead to new approaches for
diagnosis, treatment, and prevention.
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Major Recent Publications

1.Takayama N., Shiraishi K., Matsui A., et al.
CXCL16-mediated recruitment of ro T cells to the
brain reduces sociability in mice. Sci. Immunol. 11
(120): eadz8466, 2026.

2.0hyagi M., Ito M., lizuka-Koga M., et al.
Stage-specific roles of clonally expanded CD8+ T
cells in regulating amyloid pathology in Alzheimer's
disease models. Nat. Commun. 16(1): 9458, 2025.

3.Takao T., Matsui A., Kikutake C., et al.

Maternal asthma imprints fetal lung ILC2s via
glucocorticoid signaling leading to worsened
allergic airway inflammation in murine adult
offspring. Nat. Commun. 16(1): 631, 2025.

4 Watanabe M., Matsui A., Awata N., et al.
Differences in the characteristics and functions
of brain and spinal cord regulatory T cells. J.
Neuroinflammation 21(1): 146, 2024.

5.Ito M., Komai K., Mise-Omata S., et al.

Brain regulatory T cells suppress astrogliosis and
potentiate neurological recovery. Nature 565
(7738): 246-250, 2019.
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Research Projects

Cells share the same genome yet acquire diverse states
through transcriptional and epigenomic regulation
during development, homeostasis, and stress responses.
Transcription factors, signaling pathways, and chromatin
organization together shape cell identity, but how 3D
epigenomic architecture drives heterogeneity and state
transitions remain unclear. In senescence and cancer therapy
resistance, plastic, mutation-independent state changes
are common, suggesting a link to chromatin reorganization.
Therapy-induced senescence and drug-tolerant persister
states may lie along a continuum of epigenome-driven
transitions.

This research aims to develop next-generation single-cell
multi-omics platforms to map 3D genome architecture and
define how chromatin rewiring shapes cellular plasticity. By
applying these approaches to therapeutically stressed cells,
we will quantify the continuity and branching of senescent and
drug-tolerant states. Ultimately, this work seeks to redefine
therapy resistance and senescence as dynamic processes
governed by 3D epigenome rewiring, providing a framework
for new therapeutic strategies.

Major Recent Publications

1.0lan I., Ando-Kuri M., Parry AJ., et al.
HMGAT orchestrates chromatin compartmentalization
and sequesters genes into 3D networks coordinating
senescence heterogeneity. Nat. Commun. 15: 6891, 2024.

2.Handa T, Harada A., Maehara K., et al.
Chromatin integration labeling for mapping DNA-binding
proteins and modifications with low input. Nat. Protoc. 15:
3334-3360, 2020.

3.Harada A., Maehara K., Handa T,, et al.
A chromatin integration labelling method enables
epigenomic profiling with lower input. Nat. Cell Biol. 21:
287-296, 2019.
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Research Projects

Life generates diverse biological states, including
development, differentiation, tissue homeostasis, aging,
and disease, despite sharing a common genomic blueprint.
These differences are determined by when and where
molecules act, what structures they adopt, and how
they dynamically interact with one another. In this sense,
biological phenomena emerge through the spatiotemporal
integration of molecular position, structure, and dynamics.
While enormous progress has been made in characterizing
individual molecular and cellular components, understanding
how these elements collectively generate dynamic biological
functions remains a major challenge.

The Department of Nakatani Multiscale Biological
Dynamics aims to establish a new research framework for
understanding life across multiple biological scales, from
molecules to cells, tissues, and organisms. By integrating
advanced imaging and omics technologies, we seek to
capture molecular position, structure, dynamics, and
temporal information within their native biological context.
Mathematical modeling and Al-based approaches are used
to reveal the molecular networks and causal mechanisms
underlying biological systems.

Our research particularly focuses on aging, cancer,
and other intractable diseases, in which disruptions of
multiscale biological dynamics lead to pathological states.
Through integrative multiscale analyses, we aim to identify
disease-associated molecular states and elucidate disease
mechanisms. Ultimately, our goal is to establish a new
academic foundation for understanding life as a dynamic
multiscale system and to translate these discoveries into
innovative strategies for diagnosis, therapy, and drug
development, thereby contributing to the realization of
next-generation precision medicine.
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Research Projects

The human body comprises circa 30 trillion cells of
more than 200 types. These cells acquire individual
functions through selective expression of genes
and become part of specific tissues. The Human
Genome Project ushered in methodologies toward
the determination of the entire sequences on the
genome and the analysis of the complete set of
genes. However, the knowledge of every cell type
and the exact number of genes and their positions
on the genome still eludes us.

Recent advances in high-throughput sequencing
technologies enabled researchers to analyze gene
transcripts and transcriptional regulation from a
small number of cells. We might further expect
to be able to enumerate cell types in the human
body as well as to determine the generation and
differentiation mechanisms of tissue-specific cells
through the expression of particular genes. In order
to understand gene expression regulations, we have
launched the genome-wide analysis of transcription
the whole process of which is triggered by the
binding of transcription factors on chromatin.

We are currently studying forms of chromatin
structure which have regulatory effects ( “chromatin
code”) on skeletal muscle differentiation and
regeneration. The chromatin code breaks down to
the selection of histones in nucleosomes, histone
modifications, and nucleosome positioning as well
as the three-dimensional arrangement of genes; the
mechanism of histone selection is particularly not
well understood. In 2015, we identified 14 further
human/mouse histone H3 variants in addition
to the established variants H3.1, H3.2 and H3.3.,
suggesting that gene expression in an organism
involves a complex and meticulous mechanism of
histone H3 selection. Thus far, we have discovered
that these histone H3 variants are expressed
in tissue-specific stem cells and have been
conducting functional analysis thereof through the
comprehensive preparation of knock-out mice as
well as epigenomic and gene expression profiling.

Since the subtle nature of tissue-specific stem
cell function might be invisible to the existing
methodologies, we are concurrently working on
the development of transcriptomics technologies
at single-cell resolution as well as a low-input
epigenomic profiling technique without the use of
chromatin immunoprecipitation, which are expected
to further widen research possibilities in the field of
transcriptomics.
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Major Recent Publications

1.Fujii T., Tomimatsu K., Kato M., et al.
Reconstructing epigenomic dynamics through
a single-cell multi-epigenome data integration
framework. Nat. Commun. 16: 11006, 2025.

2.Maehara K., Ohkawa Y.
Geometry-preserving vector field reconstruction
of high-dimensional cell-state dynamics using
ddHodge. Nat. Commun. 16: 11342, 2025.

3Tomimatsu K., Fujii T., Bise R., et al.
Precise immunofluorescence canceling for highly
multiplexed imaging to capture specific cell states.
Nat. Commun. 15: 3657, 2024.

4.0Oka M., Otani M., Miyamoto Y., et al.
Phase-separated nuclear bodies of nucleoporin
fusions promote condensation of MLL1/CRM1 and
rearrangement of 3D genome structure. Cell Rep.
42(8): 112884, 2023.

5.Moiseeva V., Cisneros A, Sica V., et al.
Senescence atlas reveals an aged-like inflamed
niche that blunts muscle regeneration. Nature 613
(7942): 169-178, 2023.

6.Hirai S., Tomimatsu K., Miyawaki-Kuwakado A., et al.
Unusual nucleosome formation and transcriptome
influence by the histone H3mm18 variant. Nucleic
Acids Res. 50(1): 72-91, 2022.
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Research Projects

A cell is an elaborate system that is regulated by
a huge and complex network across multiple omic
layers, such as the epigenome, transcriptome,
proteome and metabolome layers. Most responses
of the cell are regulated by the network across
multiple omic layers. For example, insulin
dynamically regulates metabolites through signaling
pathways involving phosphorylation in the short
term, and in the long term, through the amount of
metabolic enzymes that are mainly regulated by
gene expression. Therefore, to truly understand
the cell, we need to reconstruct a detailed network
from quantitative data, through multiple omic layers,
and interpret the strategy of the cell (trans-omic
analysis). To achieve this, we are now conducting a
study with closer integration between experiments
and computer analysis. For instance, in experiments,
we perform experiments based on suitable
conditions for trans-omic analysis. In computer
analysis, we reconstruct the global network across
multiple omic layers using statistics and informatics
approaches. Next, we will construct mathematical
models depending on the biological phenomena
from the reconstructed global network, and
then validate the models with experiments. After
validating the models, we will try to understand the
cell from two different points of view, dynamics and
information transmission. Thus, we will focus on two
things; i) understanding the cell survival strategies
focusing on the dynamics which are produced from
the selected global networks across multiple omic
layers, ii) understanding the cell system focusing on
information transmission in the global network. In
the future, we would like to contribute to diagnostic
and medical treatment through the application of
trans-omic analysis.
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Major Recent Publications

1.Kato H., Yamaoka I., and Kubota H.,
Development of a severe rat refeeding syndrome
model and mathematical modeling of the
associated hypophosphatemia. npj Syst. Biol.
Appli. 12(1), 2026.

2.Matsuzaki F.,, Uda S., Yamauchi Y., et al.
An extensive and dynamic trans-omic network
illustrating prominent regulatory mechanisms
in response to insulin in the liver. Cell Rep. 36:
109569, 2021.

3.Kubota H., Uda S., Matsuzaki F., et al.
In vivo decoding mechanisms of the temporal
patterns of blood insulin by the insulin-AKT
pathway in the liver. Cell Syst. 7: 118-128, 2018.

4Yugi K., Kubota H., Toyoshima Y., et al.
Reconstruction of Inulin Signal Flow from
Phosphoproteome and Metabolome Data. Cell
Rep. 8: 1171-1183, 2014.

5.Kubota H., Noguchi R., Toyoshima Y., et al.
Temporal Coding of Insulin Action through
Multiplexing of the AKT Pathway. Mol. Cell 46:
820-832, 2012.
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Research Projects

The central nervous system (CNS), including brain
and spinal cord, starts to be generated in early
embryogenesis, which involves a wide variety of
cells such as neurons, glial cells, vascular cells,
immune cells and fibroblasts. Through continuous
and highly dynamic interactions between these
cells, the CNS matures into a specialized tissue
with a blood-brain barrier. CNS macrophages can
be divided into two flavors: microglia are found
in the parenchyma, whereas CNS - associated
macrophages cover the CNS interfaces, such as the
perivascular spaces, the meninges and the choroid
plexus. Besides the typical immune cell functions
such as removal of dead cells and generation of
tissue inflammation, it has also been revealed
that they contribute to normal tissue formation
processes, such as neurogenesis and myelination. It
is now even thought that they are involved in almost
all physiological phenomena in the CNS.

Our team is conducting comprehensive research
at a cell-tissue-individual level to elucidate
the unknown important functions of the CNS
macrophages. In particular, using animal models
(e.g. mice) and human postmortem tissue, we
are studying the ontogeny, the maintenance and
the diversity of the CNS macrophages, as well
as the underlying mechanisms of how the CNS
macrophages are involved in the pathogenesis of
CNS diseases, such as Alzheimer’ s disease, multiple
sclerosis and psychiatric disorders, to deepen
our understanding of how the brain is developed,
maintained and deteriorated. Through these
processes, we hope to establish novel concepts
on how to form/maintain a healthy brain, and to
establish novel therapeutics for the CNS diseases.
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Major Recent Publications

1.Yamasaki A., Shintaku H., Harada A., et al.
Cyclin-dependent kinase inhibitor TA mediates
mouse line- and fate-dependent cellular responses
in Cx3cr1-Cre genetic tools. Cell Rep. 44(9):
116267, 2025.

2.Frosch M., Shimizu T., Wogram E., et al.
Microglia-neuron crosstalk through Hex-GM2-MGL2
maintains brain homeostasis. Nature 646: 913-924,
2025.

3.Amann L., Masuda T., Prinz M.
Mechanisms of myeloid cell entry to the healthy
and diseased central nervous system. Nat.
Immunol. 24(3): 393-407, 2023.

4.Masuda T., Amann L., Monaco G., et al.
Specification of CNS macrophage subsets occurs
postnatally in defined niches. Nature 604(7907):
740-748, 2022.

5.Masuda T., Amann L., Sankowski R., et al.
A novel robust type of Hexb-based microglia gene
targeting during health and disease in the CNS.
Nat. Immunol. 21(7): 802-815, 2020.

6.Masuda T., Sankowski R., Staszewski O, et al.
Spatial and temporal heterogeneity of mouse and
human microglia at single-cell resolution. Nature
566(7744): 388-392, 2019.
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Research Projects

Our body contains many different types of cells, and
even a single organ is composed of diverse cell types.
In recent years, cells previously recognized as a single
type are now being found to be heterogeneous rather
than homogeneous. To understand the interactions of
diverse cell types, we are focusing on skeletal muscle.
Most work has focused on myofibers, parenchymal
cells in skeletal muscle, to study muscle homeostasis.
In contrast, we discovered mesenchymal stromal cells
(MSCs) in the muscle interstitium and found that mice
lacking MSCs develop marked muscle atrophy and
weakness, resulting in premature death. Therefore,
MSCs are essential for myofiber maintenance and
also play a role in determining life span. Recent
single-cell RNA-seq studies have shown that
muscle MSCs are a heterogeneous cell population.
Interestingly, similar MSCs are present in various
organs, but they are also heterogeneous. Thus, MSCs
are essential for parenchymal cell maintenance,
and two types of heterogeneity, "intra-organ
heterogeneity" and "inter-organ heterogeneity,"
seem to underlie the organ maintenance mechanism
by MSCs. We aim to elucidate the cell-cell
communications that maintain skeletal muscle
homeostasis in light of MSC heterogeneity. We will
achieve these goals by utilizing genetically engineered
mice and human cells and contribute to the realization
of healthy longevity. Thus, our group's mission is
to establish a new scientific field by shifting the
paradigm from conventional research focusing on
parenchymal cells to understanding biological events
from an MSC perspective.
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Major Recent Publications

1.Zhang L., Kaji T., Nakamura A, et al.
Calcitonin receptor downregulation and
exercise-conditioned blood enable systemic muscle
stem cell proliferation. Nature Commun. 16(1):
10576, 2025.

2.Kurosawa T., kemoto-Uezumi M., Yoshimoto Y., et al.
Tissue-specific functions of MSCs are linked to
homeostatic muscle maintenance and alter with
aging. Aging Cell 23(11): e14299, 2024.

3.lkemoto-Uezumi M., Zhou H., Kurosawa T, et al.
Increased MFG-E8 at neuromuscular junctions is
an exacerbating factor for sarcopenia-associated
denervation. Aging Cell 21(1): €13536, 2022.

4.Kaneshige A., Kaji T., Zhang L., et al.
Relayed signaling between mesenchymal
progenitors and muscle stem cells ensures adaptive
stem cell response to increased mechanical load.
Cell Stem Cell 29(2): 265-280.e6, 2021.

5.Uezumi A., lkemoto-Uezumi M., Zhou H., et al.
Mesenchymal Bmp3b expression maintains skeletal
muscle integrity and decreases in age-related
sarcopenia. J. Clin. Invest. 131(1): 139617, 2021.
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Research Projects

Gene transcription is a stochastic process in which
individual loci switch between an “ON” state, during
which RNA polymerase Il (RNAPII) continuously
synthesizes mRNA, and an “OFF” state, in which
little or no transcription occurs. For each gene, the
average cellular mRNA abundance is specified by
three parameters—(i) the frequency of ON-OFF
switching, (ii) the mean transcriptional output per
ON state, and (iii) the mRNA degradation rate.
Elucidating how these parameters are regulated is
therefore central to understanding the molecular
basis of gene-expression control.

We combine time-series analysis of live-cell
imaging, single-cell RNA-seq, CRISPR library
screening, advanced bioinformatics, and spatial
omics technologies such as DNA/RNA segFISH to
dissect the principles that govern transcriptional
dynamics. Using mouse embryonic stem cells,
we have shown—through the joint application
of single-cell RNA-seq and large-scale CRISPR
perturbations—that both transcriptional dynamics
and their regulation differ markedly among
genes. Live-cell imaging further revealed that
the transcriptional bursting of the pluripotency
gene Nanog is linked to the formation of RNAPII
and BRD4 clusters. More recently, we employed
multiplexed seqFISH to quantify the subcellular
localization of multiple RNA molecules, DNA loci,
and proteins, uncovering a first glimpse of how
higher-order genome architecture influences
transcriptional dynamics.

We are extending these methods to early mouse
embryos, other developmental models, and aging
tissues to define how transcriptional dynamics
shape cell-fate decisions and age-related cell-to-cell
heterogeneity in gene expression.
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Major Recent Publications

1.Gao X., Ko C,, Dong VY., et al.

Minute-scale coupling of chromatin marks
and transcriptional bursts. bioRxiv.
2026.02.08.704500, 2026.

2.Li B., Wong Y.Y., Flores-Rodriguez N., et al.
Anti-phase clustering of regulatory factors
shapes gene transcription burst. bioRxiv.
2024.09.10.612363v4, 2024.

3.0hishi H., Shinkai S., Owada H., et al.
Transcription-coupled changes in genomic region
proximities during transcriptional bursting. Sci.
Adv. 10: eadn0020, 2024.

4.0hishi H., Shimada S., Uchino S., et al.
STREAMING-tag system reveals spatiotemporal
relationships between transcriptional regulatory
factors and transcriptional activity. Nat. Commun.
13: 7672, 2022.

5.0chiai H., Hayashi T., Umeda M, et al.
Genome-wide kinetic properties of transcriptional
bursting in mouse embryonic stem cells. Sci. Adv.
6(25): eaaz6699, 2020.
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Research Projects

In 2000, the draft sequence of the human genome was
published, and in 2022, the complete human genome
reference sequence from telomere to telomere was
finally published. Instruments for measuring human
genome sequence information have made remarkable
progress, and just one instrument can measure
whole-genome information from more than thousands
of individuals per year. It allows large-scale cohort
studies to obtain the whole-genome data of millions of
participants in Japan and overseas combined.

In parallel, recent advances in measuring instruments
at the single-cell level have led to remarkable progress
in developing high-precision, large-scale information.

Our laboratory mainly focuses on the following three
research topics;

(i) large-scale life science data analysis by processing
or developing the machine learning, deep learning,
or quantum computing methods on the hybrid
high-performance computing system.

(ii) the application of biomedical informatics analysis
related to clinical, e.g., cancer and rare diseases,
and population scale cohort samples, e.g.,
common diseases.

(iii) data analysis with systems biology to human data.

On-the-job training in real-world datasets from (i)
to (iii), students educate as next-generation human
resources with data analysis skills to the large-scale
human genome, omics, and clinical data from the
latest technologies from the biomedical domain.

Major Recent Publications

1.Nagasaki M., Katayama T., Moriya Y., et al.
JoGo 1.0: the ACTG hierarchical nomenclature and
database covering 4.7 million haplotypes across
19,194 human genes. Nucleic Acids Res. 54(D1):
D1159-D1173, 2026.

2.Matsubara T., Machida S., Owusu S. P. K., et al.
QTFPred: robust high-performance quantum
machine learning modeling that predicts main and
cooperative transcription factor bindings with
base resolution. Brief Bioinform. 26(6): bbaf604,
2025.

3.Nagasaki M., Hirayasu K., Khor S.-S,, et al.
JoGo-LILR caller: Unveiling and navigating
the complex diversity of LILRB3-LILRA6 copy
number haplotype structures with whole-genome
sequencing. Hum. Immunol. 86(3): 111272, 2025.

4.Nagasaki M., Sekiya Y., Asakura A., et al.
Design and implementation of a hybrid cloud
system for large-scale human genomic research.
Hum. Genome Var. 10(1): 6, 2023.

5.Fujiwara M., Hashimoto H., Doi K., et al.
Secure secondary utilization system of genomic
data using quantum secure cloud. Sci. Rep. 12(1):
18530, 2022.

6.Gervais O., Ueno K., Kawai Y., et al.
Regional heritability mapping identifies several
novel loci (STAT4, ULK4, and KCNH5) for primary
biliary cholangitis in the Japanese population. Eur.
J. Hum. Genet. 29(8): 1282-1291, 2021.

7Nakamura R., Misawa K., Tohnai G., et al.
A multi-ethnic meta-analysis identifies novel
genes, including ACSL5, associated with
amyotrophic lateral sclerosis. Commun. Biol. 3(1):
526, 2020.

EbhERPLELES ) A ASORER, T BREHROXFUREHC DWW TR Z R
TEZRERD DN ER2BFT—F YA IO RABKRDAMEE R

KIUE

QM (1) AREERERRITCBEROIIRBOTENR LY T NUTFRE

B ERARAR 4 S Rr/L-EMAI/AREMREER  MYE REYE  BTHE

+ o |

Ot + DBESEOBN, KRBICHELE5X5EFOREFERFRE
QHREMOZEMA/PHMII 2= — a v E42ZE L -ZHNOMBREE%2FE T 3 KT
ATHRIFWOEH D > OMEADF X 7 R RMIFROHEE M O FFE

gh 0%

mparsiE () ° »

(2) J7R— MREERERIRAIR ED) A A AT 1 HIVIERADER

KIRET / L BBZEfA I 7 R1EHRE
BRIFT%, oA, Anh | | IRHRAEAT + | =
HEREMEELEM@LS) | | o
EFMERRHEREZ % (PBC) BN 010075 AR
-k, gakEEny | OFE —_
ERORE L OERHEIES< | BEEROEFRL, KEICHBETEEERD>S

ERORE

(3) ERS AT LEMFIC L B ERRROERR

EHENOBEFERATLELTRER .
LEtE# EcERg -

MEDICAL INSTITUTE OF BIOREGULATION

38



RREAZ VALY

Medical Research Center for High Depth Omics

BT/ LEYNFRE

Division of Pathological Genomics

R Z RN BRITFEZRWT,
HRIE R DR Wik [FRIEZAEAT S

Aty —

39

Z’_E__liﬁdﬁ
=1 fnfa

Associate Professor

E-mail

HRBEE

ERETRT 2L AT AR Y HY RPRREEN
UTciREE 0B Ba YV FIUGEIC L > TEREE#IZFL
TWET S SICHEDOEEILEGTRREICL > TRESN
FIH\ZFOHIEIE I AT F UiEEE WS DNADSRIBEIC
Ko THEHINTWET 5 U ZBRNLRBEENHTS
RIICHERET B C & TLERIEAM - RBVRRIEIC KN U TER]
IKIGE LU BBOEEEZRIICOIE DL TVWETD,

ULHU.ZDLSREEEY X T LIS ICHEWRA ITHE
FEU R DBBER SN FETEL U £ T AR INERIC K DHERE
ETERZCHBOEBNEERREREEISNTEE UL
M ERICIFZBMBOEBENESNAWEBICE W THHE
BEETHAEITT 22 &> TETVWET  ZDERICIK
SO AREBWNREEERTRDOX DX LIEBEATNR EEZ
SNEITH. ZFOFHEMIEKRAEBED £ £ T A TIE. MG
EREBO—FRELIRZ.FOREMRA N Z X L% &
EF IS/ LAEVWSERSLAV—CHBETZEER
LU TWET, 1 M. RNARIT. TET / LEITR
EDLinEfiE s IS MEREEERDOE
Y7 OYF VRBEDER = SFEREN DRZEEICIRZ.
B AEETICEDETO—EDARY N ERARTWNT S
EUTWET . INSORITZEL THBREBZFE U KR
,u\%lgﬁ‘\bﬁ;@% TDEMRICETS T D2EEORAGEEZRS

MMEUFEWEEZ TWET,

MEDICAL INSTITUTE OF BIOREGULATION

Kosuke Tomimatsu, Ph.D.

Profile

W2010F UNKZ Y AT LEGRIZR S 27 LEBRZEERHET

W2010F WNKE Y AT LAEGRIZR - 5B E (JSPS)

W201 145, RERFAEGRPAMEXIE LY & — HFRE(HFSP)

W20124F, BEKZAESRIAMEXEL > & — KR FRE (JSPS)

W2013F. 7> 7y YRFEEEAEAN-HARE

W20185F HEEMAPEZRD FEBCADE - FHEBHHK

W20204F NKZPEARBEEZREM b 5> 20 U T h 27 255 FHEBHK
W2021F S NKZEFRSEERRRAR S SV R0 U T~ 27 258813
W2025F  NKZEARBHEZRRARE T/ LEMZO T HEHIR

tomimatsu.kosuke.160@m.kyushu-u.ac.jp

Research Projects

Multicellular systems maintain homeostasis through intricate
intercellular signaling mediated by ligands and receptors.
Moreover, cellular functions are determined by gene
expression, which is precisely regulated by the higher-order
structure of chromatin architecture. The integration of these
multilayered hierarchical structures enables organisms to
respond flexibly to both extrinsic and intrinsic stimuli, thereby
sustaining tissue homeostasis over the long term. However,
such homeostatic systems gradually deteriorate with aging,
leading to tissue dysfunction. Although the accumulation of
senescent cells has been considered a major contributor to
age-related functional decline, recent studies have revealed
that functional deterioration can also occur even in the
absence of senescent cell accumulation. This observation
suggests that more fundamental mechanisms underlying the
collapse of homeostasis exist, but their details remain elusive.
We focus on elucidating the fundamental mechanisms of
aging—viewed as a form of disease—by analyzing different
layers, including cellular, genetic, and epigenomic levels.
Through these analyses, we aim to identify common principles
of aging and elucidate the regulatory mechanisms that may
contribute to therapeutic intervention and the extension of
healthy lifespan.

Major Recent Publications

1.Fujii T., Tomimatsu K., Kato M., et al.
Reconstructing epigenomic dynamics through a single-cell
multi-epigenome data integration framework. Nat.
Commun. 16: 11006, 2025.

2Tomimatsu K., Fujii T, Bise R., et al.
Precise immunofluorescence canceling for highly
multiplexed imaging to capture specific cell states. Nat.
Commun. 15: 3657, 2024.

3Tomimatsu K., Bihary D., Olan I, et al.
Locus-specific induction of gene expression from
heterochromatin loci during cellular senescence. Nature
Aging 2: 31-45, 2022.
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Research Projects

In early embryogenesis, the head region develops first, followed by
the trunk and tail regions, which are generated progressively from
anterior to posterior. During this process, a variety of somatic cell
lineages that contribute to the axial tissues are produced from the
epiblast abutting the primitive streak (caudal lateral epiblast, CLE)
and are placed in their appropriate positions. These tissues include
the axial, paraxial, intermediate, and lateral plate mesoderm, neural
plate, and endoderm. In our earlier study, we have demonstrated using
mouse embryos that common precursor cells for neural primordial
cells and paraxial mesoderm cells, namely axial stem cells, reside in
the caudal lateral epiblast and serve as a source for neural plate/tube
and somites of the trunk and tail region. The bipotential nature of
axial stem cells challenges the classical three-germ-layer model of
embryogenesis, in which the ectoderm, mesoderm, and endoderm
are first separated, and then the neural plate is derived from the
ectoderm by separation from the epidermis. We are currently
studying how the other somatic lineages form during gastrulation.

Major Recent Publications

1.Chen YC., Hsu SW., Shimokita E., Takemoto T.
Eye pigmentation-based in-ovo chicken sexing via precision
breeding. Front. Bioeng. Biotechnol. 14: 1785893, 2026.

2.Murata M., Harada A., Hirose H., et al.
p53-mediated regulation of epiblast cell numbers predicts
reactivation during mouse embryonic diapause. Cell Rep. 44
(10): 116298, 2026.

3.Hayashi S., Suzuki H., Takada S., Takemoto T.
Wnt3a is an early regulator of the Wolffian duct directionality
via the regulation of apicobasal cell polarity. Dev. Biol. 522:
136-142, 2025.

4.Chen YC.,, Saito D., Suzuki T., Takemoto T.
An inducible germ cell ablation chicken model for high-grade
germline chimeras. Development 150(18): dev202079, 2023.
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Research Projects

Molecules that shape organisms and support their activities
can be roughly classified into three layers. From the top
of the flow of information, they are genes, proteins, and
metabolites. Metabolites directly control the states of an
organism (phenotype). They fluctuate quantitatively and
qualitatively in our bodies due to the effects of genes,
proteins, diets, drugs, and symbiotic bacteria. Lipids are the
metabolites that are poorly soluble in water, and are used
for compartmentalization of cells by membrane formation,
energy storage, and signal transduction inside and outside
cells. Research on lipids is yet to be advanced, as analytical
methods have not been well-generalized compared to those
for genes and proteins. That being the case, | believe that this
is a research subject that will present new principles of life and
provide a lot of knowledge to help overcome diseases. In fact,
with the improvement of mass spectrometry technologies,
the identification of new bioactive lipid molecules has recently
been in succession. Our laboratory has also identified lipids
with novel structures that fluctuate in cancers, neurological
diseases, and inflammatory diseases. We are working on the
identification of their synthesizing and degrading enzymes,
physiological functions, and the molecular mechanisms of
action.

Major Recent Publications

1Yanai S., Sasaki J., Lee-Okada HC., et al.
Adrenal lipoma formation via PI(3,4,5)P3/AKT-dependent
transdifferentiation of adrenocortical cells into adipocytes.
Proc. Natl. Acad. Sci USA. 122: 2510306122, 2025.

2.Sako K., Morimoto Y., Morioka S., et al.
Cells adapt to extracellular acidic pH through TM9SF3-mediated
PI(4,5)P2 flop. Nature Commun. 16: 8852, 2025.

3.Morioka S., Nakanshi H., Yamamoto T, et al.
A mass spectrometric method for in-depth profiling
phosphoinositide regioisomers and their disease-associated
regulation. Nature Commun. 13: 83, 2022.
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Research Projects

Skeletal muscle is the largest tissue in the adult human
body accounting for approximately 40% of the body weight,
responsible for movement and locomotion by generating
contraction forces. Skeletal muscle is a highly plastic tissue
that functionally adapts its structure and metabolism in
response to chemical and mechanical stimuli. While high
intensity resistance training induces muscle hypertrophy,
mechanical unloading such as immobilization and disuse
results in muscle atrophy. Satellite cells are the muscle stem
cells that are located between the basal lamina and the
plasmalemma of myofibers, providing new myonuclei for
postnatal muscle growth and hypertrophy, and regeneration in
adult muscle. We are interested in understanding the cellular
and molecular mechanisms that control muscle plasticity and
regeneration, especially focusing on tissue microenvironment.
Our goal is to develop new strategies to treat muscle wasting
diseases including muscular dystrophy and age-related
sarcopenia.

Major Recent Publications

1.Nakamura K., Ortuste Quiroga H.P,, Horii N., et al.
Iron supplementation alleviates pathologies in a mouse model
of facioscapulohumeral muscular dystrophy. J. Clin. Invest.
€181881, 2025.
2.Kitajima Y., Yoshioka K., Mikumo Y., et al.
Loss of Tobl promotes muscle regeneration through muscle
stem cell expansion. J. Cell Sci. 137(15): jcs261886, 2024.
3.Fujimaki S., Matsumoto T., Muramatsu M, et al.
The endothelial Dll4—muscular Notch2 axis regulates skeletal
muscle mass. Nat. Metab. 4(2): 180-189, 2022.
4 Yoshioka K., Nagahisa H., Miura F,, et al.
Hoxal0 mediates positional memory to govern stem cell
function in adult skeletal muscle. Sci. Adv. 7: eabd7924, 2021.
5Tsuchiya Y., Kitajima Y., Masumoto H., et al.
Damaged myofiber-derived metabolic enzymes act as
activators of muscle satellite cells. Stem Cell Rep. 15(4):
926-940, 2020.
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Research Projects

Today, more than 50 genomic sequences of various
vertebrates are available, and comparative genome
analyses are necessary to understand the changes in
genomic structures and to identify functional regions.
The main focus of our group is to get deep insights
into the regulation of gene expression, which may
cause some diseases, by using bioinformatics means
applied to genomic and epigenomic data. The current
research topics are (1) identification of cis-regulatory
elements for transcription and splicing, (2) analysis
of cancer genomic data to understand molecular
mechanisms in cancer, (3) genome analysis of model
animals for human diseases, and (4) analyses of gene
regulation mechanisms based on the three-dimensional
conformation of chromosomes. With the progress of
high-throughput analyses, such as microarrays and
next-generation sequence technologies, interpretation
of the data is not possible without computational
analyses. We will incorporate such heterogeneous data
together with the sequence data into the genome-wide
functional analyses.

Massive data analysis is not only for bioinformaticians,
but the researchers working at the bench are
also required to master to use some basic tools
and databases. To support those researchers, we
provide them with the bioinformatics expertise
necessary for the genome sequence analyses and
the high-throughput data analyses. An interactive
process between experimental molecular biologists
and bioinformaticians is necessary to fully facilitate
genomic data and high-throughput data. Such process
includes feedback-loop between hypothesis making and
experimental verification. Therefore, we will also actively
collaborate with the experimental researchers in the
field of molecular medicine.

Major Recent Publications

1.lha H., Kikutake C., Suyama M.
Integrative and accurate annotations enhance
current nonsense-mediated mRNA decay rules.
Nucleic Acids Res. 53: gkaf1306, 2025.

2.Hijikata A., Suyama M., Kikugawa S., et al.
Exome-wide benchmark of difficult-to-sequence
regions using short-read next-generation DNA
sequencing. Nucleic Acids Res. 52: 114-124,
2024.

3.Qu Z., Sakaguchi N., Kikutake C., et al.
Identification and analysis of short indels inducing
exon extension/shrinkage events. FEBS Open Bio.
14: 1682-1690, 2024.

4.Deguchi Y., Kikutake C., Suyama M.
Subtype-specific alternative splicing events
in breast cancer identified by large-scale data
analysis. Sci. Rep. 14: 14158, 2024.

cGe! GGTGCTGG-CGCGH

GGGC===m==GGECECTCTCCATGGTGCTGG=COCGGET—===GACGCGCCEA

Gox Tt
bceagiot e " o o y GITCCaR:
o st . e .

Elephant  GAGC-AG
Rock_hyrax Gec
Tenrec GAGCGACGCGCGCG=GA

m NRSF motif

[T

MEDICAL INSTITUTE OF BIOREGULATION



AT LREBEFHRAMELEY T —

Research Center for Systems Immunology

AR PA1HSE 7 57

Division of Mucosal Immunology

REEERS D E A E R E AN | =
REREEH RALSTIMEEASNCTSE

45

HRBIE

MR 2R, SHAL B3/ & DR IE AR & DA KRS EME %
BOMERTH D EERNLEN S HAPLKI REZREDE
MHEFICDAEDYEXENT Z2ROTH D EEHICRER
PTFLUILTYDOEEBEARICIED £, 72D MRE
BNY 7 OB IEIRPEY 7 LILF—EBLRE HEavrAeE
DEICERET Z2EEEFHIT DX THO TEETY,

—A.BEICIF1000FICH R ABRMAENEEL.BE
FREROBEAPRBICAETAREERTEBHENT
WET 2D REUBEECPEY T LILF—REDR
BRECIER. ERRREDREEBEEET S/12HICIEE
FRIOMIE & HEMEYOMEEEZHENICERT 2LEN
HDFET SIS HBREDRELERT DI ITHE
REEERTIZNENS D XTI, ANF TIE. HEFHES
REAZIVIAYA IRV Y —VPERADIFTILET & 13
EL . EEEBC B /S TR E D REEBEERT
DHIAE & HEEE E BB ICRRIT U RERZEHEMICEITT 2
VAT LADOBEZEELET,

BEHEEEE L EREEITE59 2588 TH D, Rz
PHEMERENMEMBRXY NV =72 RDKSETWET L
RIHEEEEICBET ZMEENISHEESNDZ VI FIL
ERARUMENREHZZ T TOWEIN EEREEICIE
BERERA O MBI HZ < FEL TWD I KR R/
THEBOLBRBANKEREBEL B> TVWEIT , INET
BAEBENY ZOMBICEERREER-IMBEEEL
T3RAEKRY V/ER(ILCI)PY I A7 7 —JITER LI
BET>TCEFE LI U L. INSDREMENED LS

MEDICAL INSTITUTE OF BIOREGULATION

Profile
BARRAZEFIEZRIZRZE,

> BhE

I X#
‘ Assistant Professor
Taisho Yamada, Ph.D.

BANZZLTHMEL. ZDEEIER I TLWEHh?2 &0
SHRICDWTIEFRBELRANEEZINTWED,

AFEDEF TR CNSDRWCEZZcH. DFEYS
EEEFIZOMBEEMEZE L HBREEOER &
BEERDEHINRERE(ZYF)ICBEL THREZES TWE
FTBATIE, (1)ILC3DMb - HEEHEIF ICBB b 2EEER T
Xy hT—U0OBEAEZ(K 1), (2)HEEBO~ Y O7 7 —
Yy F (HUNRER) ORRE (R 2). (3) HEIEEBE BT
BIRHETF ML DR BB 45(K 3). ICDWTRERDITR
BEZZFTVET,

AFEBR EFRFM EY c

RIEASE RS RESRTR HES A
W{LE/ R Y — VRPN SRR & L T
W201 14 A BERNR LY 5 —R@H - 7z O0—E LT 7
W20 245, BEAAS AR BRE S AR RS B i)
i W20 6% LB AR R T AT R 55 0%
(R ERRIE - SR S ’)—f\’
25 ¥ﬁ _— EB W201 9% FUMAE BRI TR AIED 25 8 - 208
i W20237%88 . RRERENAS - BEHE oR
Professor 20114, BAGEZSREMEZE <
Shinichiro Sawa, M.D., Ph.D. W20174. HAEimaHoutmus fiz2
E-mail BH
~ Sawa.shinichiro.353@m.kyushu-u.ac.jp L

U1 g C Ot S [k R HFSH 9 1 G N o Sk O T et




Research Projects

Mucosal tissues serve as critical interfaces between
the body and the external environment. While essential
elements such as nutrients, gases, and water are
absorbed through the respiratory tract and intestine,
these sites also provide entry points for pathogens
and allergens. Therefore, maintaining the integrity of
the mucosal barrier is essential for protecting the body
from infectious diseases and allergic reactions.

The human intestine is colonized by over 1,000
bacterial species that contribute to immune system
maturation and complement host metabolic pathways.
Understanding the pathophysiology of intestinal
immune disorders—such as inflammatory bowel
disease and food allergies—as well as metabolic
conditions like obesity and diabetes requires an
integrative approach that encompasses microbiology,
immunology, and biochemistry.

In our laboratory, we identified a novel subset of
mucosal lymphocytes, termed group 3 innate lymphoid
cells (ILC3s), which are essential for maintaining
epithelial barrier integrity. We also discovered a unique
mesenchymal cell subset, referred to as MCi cells, that
promotes the differentiation of microfold (M) cells—
specialized epithelial cells responsible for sampling
luminal antigens.

Our research aims to elucidate the complex
pathology of intestinal immune disorders from three
perspectives:

1.To define the transcription factor networks that

regulate ILC3 differentiation and function.

2.To characterize the macrophage niche in mucosal

tissues.

3.To investigate the roles of fibroblasts in mucosal

homeostasis and inflammation.
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Major Recent Publications

1.Sumiya E., Saeki K., Nakano K., et al.
Medullary cavity expansion is mediated by distinct
cell populations during fetal bone development.
Nat. Commun. 17(1): 5191, 2026.

2.Fukui T., Watanabe M., Kobayashi R., et al.
A hierarchical Rorc(rt) cis-regulatory cascade
orchestrates differentiation of RORrt* innate
immune cells. Immunity 59(4): 953-969, 2026.

3.Nonaka D., Yoshida S., Nakano K., et al.
Fibroblast-derived CSF1 maintains colonization
of gut mucosal macrophage to resist bacterial
infection. Mucosal Immunol. 18(5): 1113-1123,
2025.

4.0nji M., Sigl V., LendI T., et al.
RANK drives structured intestinal epithelial
expansion during pregnancy. Nature 637(8044):
156-166, 2025.

5.Nagashima K., Sawa S., Nitta T., et al.
Identification of subepithelial mesenchymal cells
that induce IgA and diversify gut microbiota. Nat.
Immunol. 18(6): 675-682, 2017.
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Research Projects

In living organisms, various cells are spatially organized
to maintain physiological functions and produce different
amounts of RNA and proteins from multiple genes. Omics
technology allows for the comprehensive analysis of these
products and identifying cell types in health and disease.
Unlike conventional methods, which dissect tissues
into individual cells, spatial omics technology enables
comprehensive analysis of the expression products on
a single tissue sample. Pathological diagnosis of tissue
sections using this technology is expected to elucidate
disease-causing cells and gene abnormalities related to
their location. However, commercial spatial omics tools
are expensive and limited in analyzing diverse tissues and
genes.

In this collaborative research department, Kyushu
University and Nikon Solutions Co., Ltd. will develop
high-depth spatial omics technology with high precision
and resolution of single cells. We will apply the technology
to analyze human specimens to understand cellular
functions linked to location on tissues and elucidate
disease mechanisms. We aim to contribute to medicine
by applying next-generation high-precision pathological
diagnosis.

Major Recent Publications

1.Ito Y., Tomimatsu K., Nagasaki M., et al.
MEGA-FISH: multi-omics extensible GPU-accelerated FISH
processing framework for huge-scale spatial omics. bioRxiv
2024.12.04.626913.
2.Ito Y., Hirose M., Tokunaga M.
Slitflow: A Python framework for single-molecule dynamics
and localization analysis. SoftwareX 23: 101462, 2023.
3.Uchino S, Ito Y., Sato Y., et al.
Live Imaging of Transcription Sites Using an Elongating
RNA Polymerase II-Specific Probe. J. Cell Biol. 221(2):
202104134, 2022.
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Research Projects

Many human behaviors and characteristics are the result of
interactions between biological elements. Cells engage in
intricate communication networks, exchanging signals that
control gene expression patterns. Dysregulation can lead to
pathophysiological conditions, such as cancer. The brain has
86 billion neurons that form a complex network. Disruptions
in these brain networks are associated with psychiatric
disorders (e.g., ADHD). At a more macroscopic level, social
interactions influence cognition and behavior.

Traditionally, we have relied on network features (e.g.,
number of edges and motifs) to understand human behavior
and characteristics. However, these quantities are incidental
features, not our actual objects of interest. We should
focus on the generation mechanism, which is irreducible.
The problem is that the generation mechanism is rarely
known. Our insight was to analyze the network spectrum.
Based on the network spectrum, we constructed an
inferential framework that includes a parameter estimator,
a model selection approach, comparative tests, concepts
of correlation and causality, as well as supervised and
unsupervised classification methods. Ultimately, we aspire
for a paradigm shift. We need to redirect our attention to
the generation mechanisms of complex systems.

Major Recent Publications

1.Guzman G.E.C., Stadler PF,, Fujita A.
Spectral densities approximations of incidence-based
locally tree-like hypergraph matrices via the cavity method.
Physical Review E. 113: 014309, 2026.

2.Leal AG., Aoyagi TY., Costa-Martins A.G., et al.
Pantheon-DNA: versatile encoding-decoding system with
integrated adaptive NGS preprocessing algorithms for DNA
data storage. Comput. Struct. Biotechnol. J. 27: 3941-3951,
2025.

3.Guzman G.E.C., Fujita A.
Statistical methods for hypergraphs: a parameter estimator,
a model selection, and a comparative test. J. Complex
Netw. 13: cnaf019, 2025.
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Research Projects

Our body's physiology is maintained through complex interactions
and signal transduction among diverse cell types. Disruption of
these processes can lead to various diseases and aging. We aim
to elucidate the molecular mechanisms underlying cancer, immune
disorders, allergies, etc. by focusing on signal transduction
pathways involved in cytoskeletal dynamics and metabolic
regulation. We apply these findings to drug discovery and
therapeutic development.

Currently, we are investigating the patho/physiological roles of
cytoskeletal reorganization and lipid signaling and metabolism in
tissue inflammation and infectious diseases. In addition, we are
conducting a pioneering research on how acoustic stimuli affect
metabolism and physiological responses in mammals with the goal
of future social implementation.

Major Recent Publications

1.Aihara R., Takahashi M., Morino K., et al.
Phospholipase D1 is a critical mediator of neutrophil extracellular
trap formation and venous thrombosis. Front. Immunol. 16:
1666184, 2025.

2Tatsuguchi T., Uruno T., Sugiura Y., et al.
Cancer-derived cholesterol sulfate is a key mediator to prevent
tumor infiltration by effector T cells. Int. Immunol. 34(5):
277-289, 2022.

3.Sakurai T., Uruno T., Sugiura Y., et al.
Cholesterol sulfate is a DOCK2 inhibitor that mediates
tissue-specific immune evasion in the eye. Sci. Signal. 11(541):
eaao4874, 2018.
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Associate Professor Hiroki Shibata, Ph.D.
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Research Projects

We are currently engaged in two major research projects:

1.Next-Generation Sequencing (NGS) is a powerful tool for identifying
genetic variants responsible for genetic diseases. However, filtering
candidate variants is difficult, especially for rare diseases identified from
a single pedigree. To enhance filtration, we've introduced SNP linkage
information (Linkage-assisted exome sequencing). We are currently
applying the technique to analyze rare neurological disease pedigrees.

2.Venoms present significant opportunities for pharmaceutical
development. The Japanese pit viper, or Habu snake (Protobothrops
flavoviridis), is known for its dangerous bites, yet many venom proteins
are still uncharacterized. Additionally, accelerated evolution has been
noted in these proteins. We are conducting extensive omics studies,
including whole-genome sequencing, RNA sequencing, and population
genetics, to fully characterize these venom proteins and explore their
evolutionary mechanisms.

Major Recent Publications

1.Morikawa T., Miura S., Uchiyama Y., et al.
Hexanucleotide repeat expansion in SCA36 reduces expression
of genes involved in ribosome biosynthesis and protein
translation. J Hum Genet. 69: 411-416, 2024.

2.Isomoto A., Shoguchi E., Hisata K., et al.
Active expression of genes for protein modification enzymes in
the venom gland of habu snakes. Toxins (Basel) 14: 300, 2022.

3.Suryamohan K., Krishnankutty S.P,, Guillory J., et al.
The Indian cobra reference genome and transcriptome enables
comprehensive identification of venom toxins. Nat. Genet. 52:
106-117, 2020.

4.0gawa T, Oda-Ueda N., Hisata K., et al.
Alternative mRNA splicing in three venom families underlying a
possible production of divergent venom proteins of the Habu
snake, Protobothrops flavoviridis. Toxins (Basel) 11: 581, 2019.
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Research Projects

Endocytosis and cell migration are dynamic physiological
processes of eukaryotic cells accompanied by membrane
and/or actin cytoskeletal remodeling. These processes
are regulated by cellular signaling pathways, which link
extracellular signals to corresponding morphological
changes of the cell. We have been investigating the
mechanisms underlying the functions exerted by these
proteins with mainly X-ray crystallography and various
biochemical techniques. We are currently intensively
working on the development of a novel imaging/structure
determination technology using electron microscopy for
the visualization of membrane proteins in the lipid bilayer
and its application to a variety of membrane proteins,
including drug targets.

Major Recent Publications

1.Kong S.G., Yamazaki Y., Shimada A., et al.
CHLOROPLAST UNUSUAL POSTIONING 1 is a
plant-specific actin polymerization factor regulating
chloroplast movement. Plant Cell 36: 1159-1181, 2023.

2.Hanawa-Suetsugu K., Itoh Y., Ab Fatah M., et al.
Phagocytosis is mediated by two-dimensional
assemblies of the F-BAR protein GAS7. Nat. Commun.
10: 4763, 2019.

3.Shimada A., Yamaguchi A., Kohda D.
Structural basis for the recognition of two consecutive
mutually interacting DPF motifs by the SGIPT u
homology domain. Sci. Rep. 6: 19565, 2016.
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Research Projects

Inosine triphosphate (ITP) is a non-canonical nucleotide
formed by oxidative deamination of ATP. ITP is undetectable
in normal cells because it is efficiently hydrolyzed by a
specific enzyme, ITPA. In human, ITPA-deficiency causes
Developmental and Epileptic Encephalopathy 35 (DEE35) with
epileptic seizure and cardiac abnormality. Our research with
gene modified mice showed that increased ITP causes cardiac
abnormality by inhibiting myosin function, and ITPA deficiency
results in epileptic seizure through membrane depolarization
and increased firing in neurons. Recently, we revealed the
biosynthesis pathway of ITP, in which inosine monophosphate
is converted to [TP by two-step phosphorylation via guanylate
kinase 1 dependent reactions. Now, we are trying to clarify a
molecular mechanism of the depolarization in DEE35.

Major Recent Publications

1.Schrader C.E., Williams T., Pechhold K., et al.
APE2 Promotes AID-Dependent Somatic Hypermutation
in Primary B Cell Cultures That Is Suppressed by APET.
J. Immunol. 210(11): 1804-1814, 2023.

2.Koga Y., Tsuchimoto D., Hayashi Y., et al.
Neural stem cell-specific ITPA deficiency causes neural
depolarization and epilepsy. JCI Insight 5: 140229,
2020.

3.Haruyama N., Sakumi K., Katogi A., et al.
8-Oxoguanine accumulation in aged female brain
impairs neurogenesis in the dentate gyrus and major
island of Calleja, causing sexually dimorphic phenotypes.
Prog. Neurobiol. 180: 101613, 2019.
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