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Director/Tetsuro Izumi

History and Mission of IMCR

Our institute was started as the Endocrine Research Facility
of Medicine, which was founded in 1951 as an adjunct facility
of the Medical Department of Gunma University. At that
time, because of insufficient intake of seaweed that caused
iodine deficiency, there were many in inland Gunma who
suffered from thyroid disease. In 1963, with support from the
Science Council of Japan and the Japan Endocrine Society,
the Institute of Endocrinology was established as a facility
that was directly attached to Gunma University. The institute
produced pioneering works such as elucidation of the
mechanism of thyroid hormone synthesis, discovery of a new
hormone—motilin—and generation of antibodies against
various hormones. With the progress in molecular and cellular
biology, the basic mechanisms of protein sorting, membrane
trafficking, and signal transduction were soon revealed,
which significantly changed the concept of endocrinology.
Furthermore, genetically modified mice that were developed
in the 90's enabled us to directly investigate the in vivo
function of specific gene products and their relationship with
diseases. In consideration of all these changes, the Institute
of Endocrinology was reorganized in 1994 to the Institute
for Molecular and Cellular Regulation (IMCR). Since then, our
interest has gradually shifted from simple endocrine diseases
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to more complex and common diseases such as diabetes,
obesity, and atherosclerosis. Neuronal regulation of energy
intake and expenditure, and immunological regulation of
chronic inflammation have also become our topics of interest
as they are involved in metabolic syndromes. We study these
diseases via genetically modified mice, nematodes, and yeasts
using advanced techniques such as metabolic monitoring,
live-cell imaging, epigenetics, and genome editing etc. As
such, our mission is to be a unique basic research institute
in the field of endocrinology and metabolism in Japan. Our
institute has continuously made a mark as a center for the
21st Century Center of Excellence (COE) program from 2002
to 2006, a center for Global COE program in collaboration
with Akita University from 2007 to 2011, and as the Joint
Usage/Research Center for Endocrine/Metabolism since 2010.
Currently, IMCR has been involved in many collaborations to
provide domestic and international researchers with unique
resources and techniques. IMCR celebrated its 50th anniversary
in 2013 and further expanded in 2014 on association with the
Gunma University Initiative for Advanced Research. We make
continuous efforts to produce high-quality research, despite
limited funding, in order to serve the scientific community and
general society.
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Nature Commun. (2013) IPF=11.470

Proc. Natl. Acad. Sci. USA (2014) IPF= 9.674

a2 7 FEOHGHIFEFIRINR




FR27EE TS « AHFHREARNLR )

HEMERR—E

5 mOE % OB % W& | wEtRE £ AW RERE 02| mrmEsA
ERRE (1) MERA, EREEOMIERE 24
1 |14004 |fEMAFEFE g2 B | R AR | A VR U DMDDFHEE M (B R B
e T ] i T e e INASHIZBIFBI IO 7—IDT A =T A K = o ke
2 | 15001 |SRREREERAFESERHERET Bh ¥ | TEA—B ﬁﬁ%@ﬁ%i@ﬁ’ﬂ%ﬁ%@ﬁ@ﬂﬂ o E A - G- ¢ R
BERGRE (2) TEF GImUT) HRE - KMREOMERE 44
EIIAFTRRRIEA £ {88 nn | XU RAEERICS T DHHBEES VAR T DEIR | g .
3 [ MO stigE ik A mzmn g i a8 | *F 52 | wokmmices o0 e
4 14012 |ANAZASBRESHIEE £ | fhx g | QPTERICBISTONBARREEONH | ye 1y m.o@me B0
5 14018 ITABGEAREIIE ReE| 2 B | 81 o | DZESEIEICBUBRDT TTTINT | g 19 3.0 s
ESTAEREEEAN = = | ADHERE S LT D ExosomalmicroRNA DEE— L
6 | 15002 | msr s ook £ > 5 — iR B R A | EB AR | emmhrnofi M5 R ORE il K
B8 (3) MEREEDOMEREl 74
7 (13010 F(’;g N%E'\:%J;ég)rs'ty Professor [Dong-Soon Im| Role of OGR1 family GPCRs in inflammation et |2 ®-EE A
University of California Davis Postprandial lipoprotein metabolism by | gy .
8 (14023 | (g 7Jy')77ﬂl/:_’k$7-\—t“7\&) Professor | Peter Havel lipoprotein lipase and hepatic lipase e (B & -EE 2
9 114022 |HFE AERBAF E2 B | & 12 | B BHRRIC BV B IE MR RIS TR DI i BT - BE  ER
] . A Role of Fanconi anemia (FA)/Breast cancer (BRCA)
Howard Hughes Medical Institute Associate ’ — p o P .
10 | 15003 CKE \T— F-E 1— XESHZR) | Member Toshiyasu Taniguchi Peast&\)/\r/]a;)ésm oncogene-induced replication stress | ¥#8 [# #& - ILTF X
University of Birmingham Group Role of Y-family polymerases in repair of DNA o,
U lsts (Z=E /{—:/7‘32 KF) leader |CrantStewart interstandcrossl)i/nksy i s 4
Brooklyn College, City University of Assistant .| A new role of Protein phosphatase 2A (PP2A) in N =
12 15005 (h;f;‘(»)l/r!;wwnwy - 13— AEEAS) Professor Amy E lkui preventing overduplication of the genomic DNA. H B - mE AR
University of Cincinnati, College of Assisiami
13 | 15006 [Medicine Atsuo T. Sasaki| Regulation of phosphatidylinositol kinases by GTP | ##8 | ##0d% - HH 05
Prof r
CKE ¥ F T 1A REESE) oresso
EERE 2814
14 (13001 |FUHEHREL e ey | = B | M —E | FERARERL0 DNA X F LA RS | 12 A
E2 A4 = N T _ ﬂﬁﬁﬁ‘iﬁﬁﬂkﬂ%fﬂ'ﬁﬁ ° E'_/T\)I/:E\/g\//{7 gt 7,
e A AR = S s ?¢‘f§ B - Wﬁ,ﬁgﬁ%%ﬁAE’Jkﬁ%ﬂﬁﬂﬂ‘%ﬁ‘EﬂﬂFﬁ . .
16 | 13008 [fHAKFAF FTEF IR E2 B BE |55 Coar SIRP G TODHESE & ychE M (B = - A&Rsh
PR = | 5 s | TEST S/ I 7/ LEEWIC K BREES R RAAE | gy o .
17 | 13013 fEBRFEFER # % | B8 =M (PMD) DEEEEFEE " Mk (2 - B R
e Helz2 /v 5 7% K (KO) XD RICHV HEIEIFR | g o
18 [ 13015 |BEBAFEEZEBHIEHP - B | fkE HEER %%g’ﬁﬂgﬂﬁﬁ?ﬁﬁ‘ﬁ@ﬁ%%*ﬁ@%ﬁ5%?5}515 oSS G A o7 X -GN
19 (13016 [BEASTOFFYATVREY 58— | 8 8 | B s | QR TRERALAVRERRERVERENT we g - mx xR
20 | 14002 [BBAFAFRESRHLR £ % g | ke o |[ERRAPT IERBMMATT FEBCT | w1 - doH L
21 | 14007 BB ASAS AT AT B BB | HE B | gl o DFRICES N a BN LIRENE| g 1y 5 omm wm
A | : BHOETIVEMIZE RV, ERMRDEELSD | gy .
22 | 14010 | KBRAKFEZRHZER Bf £ EH BE SAEEIE T BB FDREIE & AT S G A v i
23 | 14014 [BEBAS A IRESHHIH # 0 | mkmom | RHCOSB RO ROTOLILIZ=DTO | wes 1 w1 B
24 | 14017 | ANKZEABAEIE S BRITPR Bh | mE E% | Hippo fZ&Ic K 2 ILHDHH el 2 G R Y R
25 | 14020 |EIIFREMICEA EUBEHAR | 2 R | HR BT |Dgiham oo SESUA MR g 1w omm wim
26 (14025 [EIRIAS AR SE B 8 |mp E | D7 CREOHRDTFERRE LCOARE | y imie - pE 2R
w433 AT A MBI EREDAICBITDERA N LR < 07 | i Z .
27 | 14027 | ZBBEAFIEFE Bp | OBE | T 0 F shenEee e (B BT E2
28 | 14028 |[EEAFAF RS TR g2 # | Hl 18 [DNA - EE%%&@%ZM/_XFE% M B BT E2
29 | 14032 (BB ASAFIREFTIRR g g | xm me |ERREETIVELRRRANESATLON we 1w #-@m8 ea
[, s _ | BIVEVIERSEALD AT ZRTF REEID | g |- . =
30 | 14036 ﬁ%j{%j{?—l‘?ﬁ@lq—ﬁ /E %Z ﬁ LR % ﬂﬂ@%ﬁ%ﬁ%%@ﬁ?ﬁﬁ :‘ﬂiu}l. /E%H’g :%E 1iER]
31 | 15007 | #BERIAZE E B | AR B REFMIC K DIERREENR DR F DR iR (& - &REh
32 | 15008 BB ASAFIRESRHZN BB | RN E— |Z1, QSR AEREBRLIEY IR pis 1y 2o mE A
33 | 15009 |k BAFAFBEES AR A B E | A 5 %ﬁfc&ﬁﬁ%ﬁﬂﬁﬁﬁ%ﬂiﬂ@@%ﬁ%ﬁﬁﬁ ¥R B 208 F
A—FT7I—IC&B I bOY RN T IEBEEER
34 [ 15010 | BEMAFEFED )] | B HX %ﬁg%étﬁiﬁﬁﬂﬂb‘b@%27fE4’/Z'} V| R | AR - BE R
AL
BERFAFIR 5 DEMRICEIT 2040203 POV RUTRE o L b A
35 | 1501 |RSDRINA A4 T > RHigkER S Bl b+ 217 e il ke
36 | 15012 | BARSEMA RN w8 | B owE |fgg " PVEYEREDRBMTARBORE | e g - mE @)
37 | 15013 |BEBEAF EF B MR E B | AKX & | FISBRARERRIKBEDREA =X ¥R B -k MR
38 | 15014 |REAE Bp B | T B | MLEMRRICE S B Rab27 BED FOMEEDRER | #1iR (& B- 8 #m
AT BATT T N vayv MAYTOFAZI I RITK B VEgb v e -
40 | 15016 |FRALKF AF BT FHAZEARL A E | Bo Bt | LKB1 EEERIERICET 50 TEBRDOREIL ¥ B BBk MR
A AR T e S nem | FHEEEEOFRIEICEEYT 3 REBEGCFORE SR g _

09



51 » TES ) LRIIC & 5 4 E R B RO R &

ZDliHZBE LIcn FIFNDREMRFZIOI T I

FRIEEEXNRTOYI TN/ EENICEBLUIHEEMTILRREE TR25EED S OFEE

T/0 - TET /AR, AERERT. EEEMEGCFHUEDMEEREROHARY
V—2EZBRBEUT, MILLARIV-2ADRECZNSOUY—-AZEELTEEFE
ERECERIERAOREICE O EROBERBCH LV BIEENOREZBEYT,

BREX®F & EEERRITt 54—
« ERRARN o — /A H
« FRFHATN . —
s BT

ELETS
' %gg%ﬁﬁ% 2R b FH ARk 5 FILEHAFD
- ERRHRA =2 -

@XM 18TR (VDD P05 —10ME | 108,
. UL - 7 1-7..{RL:-

CRISPR/Cas’7 /LB EWN T, HWEEHT

RBEMDHMBLL, REFHIEERITLEY, DNAY] 7 55 3
RETABESS,
— HREIDNA
CRISPR/CasTHELY
ERDTY/ LRE WER—
TRBADT=H
,_’iﬁ*ﬂf"_._'_' LA IDNA
Rk EREMBA

L2t RoMicETHEBORmIT, ¥/ 4L
OELGRETFER) TG £EFEMEE
ORBAEFOTEIZES,

$FEHOEE
EFEnOE (&, EHFE. ARLR)
WLATLVS
” I8 ® AETFoN
.-L.'l.ﬂ \ﬂ[ﬂ
® aeFor
@ BIAIHER

FILOER-$
REFEE

IEHFILAOEL
FAROE( ﬁm‘-‘iﬁ?ﬁ

10



FfR VNI T L

Q’ Ilbli'llﬂl:lﬂ SYmpesium i

& 5 e |
Huomenstasis throngh >
developaent, ife, and discases,”

e T0LALT (Fei) 12:00-20:00 e
o M- ¥y (T 2o ]""_
.
.
.

=il Bk
g

11



12

BREDREY IR

HRAE RERYGLE ThERE R
. S AMEED TE(Ll DEGEE~DN S L
TRET |Ammimmic k55 x| b0 Sel BI0N 354099 IR oo i
404 D— 1875 R
TR 26 & | BEERCM TRORES VO ED| - B A— N

1A BT 2 HE D — 1 75 Sci Rep 11:4:6992(2014) (B MRaEISE D T
_ EEEEEEEORRELE DB e
FR2OE | o S mBRIcBE LT LE S EED | Sci Rep 6:4:5973(2014) W EE | i

8 5 - {7 2

R
FhE 25 F | RFEMGRTF SIRTI Ic K 2 FEHEH TR | Diabetologia 57:819-831 |4 A 5, o N

128 | OB (2014) iy, | AT TIVEATOE
%Jé)zqsﬁ gm;&oﬁﬁ CORBARBRIED [, e |ammn | seremss
L 25 F | FHKY v —HARDLEREYE D |Biochem Pharmacol 85:1603- | IEFH SE2F. | {RMEFFFIER.

38 |mE 1610 (2013) SREM | EETERSS
T 24 5 e . BARBE | ..

8 5 FLOIDEEEFORE Diabetes 62:115-123 (2013) = e BECEDE
Wsz f; F s @y > RO EMBO J 31:3856-3870 (2012) | @k X8 | 9 ARSI &
TRUE | SR BT IEBAUES V54|02 EE(E178) BAL N

68 | H-ZLOWE MRS EOAERErEY |0 e | e
ER 24 £ |/MNEOMBEAEZ(LETE. 4> X1 % |Nature Genetics 44:406-412 et e

N| ':F' B >

il Pl o1y IR AL | KRB RIS
- SraVRUT - 4T (BHER 0| o
TRET [miwn: mreskos 2> pyp Poence 334 TTATTIABREER. | groigesa

EF DR CE AR S5 '
_ T TR 23 EERERHEATD
TH23E | SR BT BEA S Iy R0k | %23 Bkt R
et il SEBFREEE [EFH| H R0R | DOBEHH
FEE OFE
TR 2F (A1) TT LBEICKDEBIRFED |Cancer Res 70: 4490-4498 | ik IETE, NS

68 A=Y (2010) R R f
TR 2E |- - , J Neurosci 30: 10472-10483 | K78 7552, NN

8 A DDONITENI A HIET 2EADHEE 2010) I N AT FIVRE
N7 = N3 S — /_]\E a\

%f }2%2 F ﬁf’;i VELA DNA SRICEIST 2EF Mol Cell 37: 79-89 (2010) EARE. | ECFEROT
T 22
Wj 2 F s o @EESSEETOES | PLoSOne4:e6658(2009) |AREH | BEFERSS
FRL2TE | s | 15 2 kS A D3R PLoS One 4:e5106 2009) | TV T | oo ssmy
45 e E

EFMEREFTE - EFHARFEESTE"

WRRE RERY SEE =
TG | Bt RAmR DR At g"f(’)L Biol Cell 25: 3095+ — o | mmimsssys

(2014)

ER24EE | FsihEREICEh BT Diabetes 62: 115-123 (2013) |E AR BE | BEELFEHEF
THBEE | = F O KU T OBEEE science 334: 11411144 o 2 | smpnisa sy s

(2011)




FR5EES)

- Research
Activities

R SGEREEDHETS

FEZR&, first auther and/or
corresponding author 7% A
WHsepT 2 £ & L
TV T, A28 b
T 72— EDE D
ZRLTHDET, A&
WS B DM R T D
WD > 723 TY

RS

" Research
Funds

1996 2001 2006 2011

by 3B (DS
HRARPTER O 2000 2005 2010
Nature
Science
Nat. Cell Biol.
Gastroenterology
Mol. Cell
Trends Neurosci.
Nat. Rev. Endocrinol.
J.Clin. Invest.
Trends Cell Biol.
Autophagy
Hepatology
EMBO J.
Blood
J. Cell Biol.
Proc. Natl. Acad. Sci. U.S.A.
Cancer Res.
Oncogene
Diabetes
J. Bone Miner. Res.
Diabetologia
Stem Cells
Development
Hum. Mol. Genet.
J. Neurosci.
Sci Rep
J. Cell Sci.
BBA -Mol. Cell Res.
Biochem. Pharmacol.
J. Immunol.
Liver Int.
Mol. Cell. Biol.
J. Biol. Chem.
Endocrinology
Mol. Biol. Cell
Mol. Cell. Endocrinol.
Traffic
Cell. Signal.
J.Neurochem.

cOoO—-—m=-0o

OO0 O0OODODVWOOODODOOO ! ©OWw
N—2O—,O0O—-W—==NOW—00—000—000 —

NOOOOO I OO0V == =0—==00—"000ONOOO

OO OO OO !
WNDAE =B WAWSLSNN=2, =220 —_O0ONO—,00—,00—0—00—=—=000—=0

=

-

N
co—ohrbhw—_OULOON !

[=NeleoleNele)
oo oOoOoONO

fthiesk T E D5

Nature
Science

Cell

Nature Genet.
Nat. Med.

Cell Metab.

Gastroenterology

Nat. Struct. Mol. Biol.

J.Clin. Invest.
Autophagy
Nat. Commun.
Hepatology
Gene Dev.

J. Cell Biol.
Dev. Cell

Proc. Natl. Acad. Sci. US.A.

Cancer Res.
Diabetes

J. Invest. Dermatol.

Plant Physiol.

J. Bone Miner. Res.

Diabetologia
J. Neurosci.
Structure

Sci Rep

J. Cell Sci.
FASEB J.

Br.J. Pharmacol.

Mol. Cell. Biol.
J. Biol. Chem.
Endocrinology
Mol. Biol. Cell
Biochem. J.
Traffic

Cell. Signal.
J.Neurochem.

19v96 2001
2000 2005 2010

OO OO OCOONODODODO ! OCOOODODODOONT OOO T | OOO0OOCOOOO —

=R NeleleololeoNeoNe)

OO0 O0ODO0ODOD VWO WOOOO !

OO oON

~

[=NeleleNeNe)

2006 2011
\4

OO = =2 NO = NO == 1 NOO = = = = ah a0 000 = —=O=N—=—=O =0
S~ NOO0OO0OWNO—=—=O0ONOW—_L 00—~ WO 0= =W —=—=0—=—==—=0 —

10 ﬂ—?—b'ﬁnﬁﬂi EUDE«%Z{%
(B 1 B
sk
6L
4L
oL

0 2010 2011 2012 2013 2014
KAFLADFRSIICHT T BHEAOENE
R HEFE BT AT
IHRERTE A RERR SRR
TNEFRHARR EEZOM
KEFRHARR (REFHER - WBHERSE)

HEMRENGE (2014)

MRE—AZVD

RSp i

MENEEFRARNR

RARS

RS 137,421

2011

(BT

BAM)

2 E
2 BmE
B BR
w B
o
& i

2012

PRI

SEH
S B BRHT

2013

FON

(B : TF)

2014

4 Ba—/\JVCOE 7m5 3 L 120,900

S o RN 2 An AN 28,934

—ERRREE 1,200

EEFERFHEE#BE 11,500

REFME 33,780

REEHAR 8,200

REF & OHFHRZE 10,470

193,250 | 183,170 | 146,120 | 113,880
109,016 — - —
142,840 80,946 72,280 -
1,200 1,000 1,000 400
5,000 5,000 5,000 -
56,800 45,200 45,350 36,500
11,527 20,135 6,023 14,160
7,100 3,800 3,300 15,500

13



A EHRERFT

\5¥R 73 27

TS | EEANES ]
L (RN, EERELE) Liﬂ!ibﬂ.?ih'rl:i-‘t;t: ]

[ ona. BEGEEESFORE

AFLAGE |em RAIAAFLA D
' b’

[ EmEr | [ FrLaFEERE |
I m REARET
DEEE

[ m® | | H®E |

B EREL, 8XLCEHEARLAGEORR(ETIL)

WFZEA 2 7 /Staff

Ee Professor

IWF £z Takayuki Yamashita

BhE Assistant Professor

I\FH = Tsukasa Oda

BhE Assistant Professor

AR PRE Takayuki Sekimoto
EtHRa Research fellow

BEE 1E Kiminori Kurashima

[ = Assistant Technician

EE KF Kyoko Tomizawa

EFEE Medical Student (MD & PhD course)
L fLE Ayaka Yu

EEEFERAE Medical Student (MD & PhD course)
BE RN Ryusuke Karube

REFR 4 Student (Dept of Health)

== o <5 Ruri Nakamura
REFRF4E Student (Dept of Health)

¥HE FEIRF  Miyako Matsuda

Muerge

H2 BAARETISEIoNADRRAR~OYI 73— 25— OMS
ErEREUZOSIZHEL TR AR EFocdin EEAMANS o L, OnADR T B SN

(Braud BET HEM P+ —H2) Sy rE — MU AT - DU E Dl n A MIRT &, —
. oxrO0=ER0SRIERTE. TOLIUENIERSRTLY,

EalEaeLR
N

7
HSFIER AR HEF1{ZRL-2IEE R

pS3fAE || ps3/Rb l

e JEfEFiE

[emzromm|  (meavsmsoza)

B3 sAILEEREEOMMIERET L)

EXETFwsrtEaREALAsEY, HREESCEORESROREEEILTAM-
AEREESY Ml et HaORNERBT L. — 5. EAFLARBIZH T Susr (AR
AR ORRINME. BlaviRaCEERET. ERELERATE. ZONMICE
pS3/RbAETHE. SERAEORBRERME T LI LAREEN D, BE. HSAIERIEEED
AN Z LA ETFOREEEH T,

14




Department of Molecular and Cellular Biology
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T % DNABRFEHEHIC R RIERZHALRT V] YT 7
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WCHDR e B 2 79, FAiElE. FEA R L AIRAED IE
BHINC F5\° T HSF1 0> 208 72 FBHE R p53/RB K AEHE
BRUOIHEAEEOEB ORI 2 /T U THIlaE L 28T %
(K3)ceZzHHEL, ZO0FEMEIZREL TN S,

Specific aims

We aim to elucidate the role of “stress responses” in
carcinogenesis and cellular senescence and to identify
diagnostic biomarkers and therapeutic targets in these
cellular processes.

» On-going projects

A variety of DNA- and/or protein-damaging agents derived
from the environment and cell metabolism activate
diverse “stress responses”, inducing genomic instability
and cellular senescence, which plays a critical role in
tumor development and organismal aging, respectively.
Importantly, activated oncogenes also promote genomic
instability/tumor progression and cellular senescence/
tumor suppression, in a paradoxical manner, through the
“oncogenic stress response”.

( Oncogenic stress-induced genomic instability and
cellular senescence

Oncogene-induced abnormal DNA replication and
subsequent DNA damage promote these processes
through poorly understood mechanisms. We previously
reported that the “cancer chaperone” Hsp90 activates
error-prone Y-family DNA polymerases, potentially

Laboratory of Molecular Genetics

promoting genomic instability in tumor cells. Our recent
findings suggest that these polymerases participate in the
oncogene-induced aberrant replication.

(2 Heat Shock Factor (HSF) 1-mediated regulation of
cellular senescence

HSF1 transcriptionally activates “Heat Shock Response”,
in response to protein-damaging stress. We recently
found that acute depletion of HSF1 induces cellular
senescence in non-stressed cells in a p53/RB-dependent
manner. Interestingly, HSF1 depletion also induces
cellular senescence in p53(-)RB(-) tumor cells. These
findings suggest that HSF1 regulates senescence through
redundant pathways, independently of the heat shock
response.

Sekimoto T, Oda T, Kurashima K, Hanaoka F, Yamashita T. Both
high-fidelity replicative and low-fidelity Y-family polymerases
are involved in DNA rereplication. Mol Cell Biol 35:699-715
(2015).

Kubohara Y, Kikuchi H, Matsuo Y, Oshima Y, Homma
Y. Properties of a non-bioactive fluorescent derivative of
differentiation-inducing factor-3, an anti-tumor agent found in
Dictyostelium discoideum. Biology Open 15:289-296 (2014)

Nakajima-Shimada J, Hatabu T, Hosoi Y, Onizuka Y, Kikuchi H,
Oshima Y, Kubohara Y.: Derivatives of Dictyostelium discoideum
differentiation-inducing factor-3 suppress the activities of
Trypanosoma cruzi in vitro and in vivo. Biochem Pharmacol
85:1603-1610 (2013)

Yamada Y, Kubohara Y, Oshima Y, Wang HY, Ross S, Williams
JG. The Dictyostelium prestalk inducer DIF-1 directs
phosphorylation of a bZIP transcription factor. Int J Dev Biol
57:375-381 (2013)
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Department of Molecular and Cellular Biology
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Specific aims

Membrane trafficking plays essential roles not only in secretion
and nutrient uptake but also in various physiological processes
such as those involving the endocrine system, metabolic system,
and nervous system and those occurring during development in
animals. In our laboratory, we study the molecular mechanisms and
physiological functions of membrane trafficking in multicellular
organisms by using the nematode Caenorhabditis elegans and mice
as model systems. In addition, we study the molecular mechanisms
underlying protein-misfolding diseases, in which abnormal
membrane proteins accumulate in the endoplasmic reticulum (ER),
in order to discover new targets for the treatment of such diseases.

Laboratory of Molecular Traffic

P Ongoing projects
(@ Analysis of molecular mechanisms underlying low-density

lipoprotein trafficking in C. elegans

Low-density lipoprotein (LDL) consists of core proteins and lipids
such as cholesterol. In mammals, LDL is recognized by the LDL
receptor on the cell surface and is then taken up by cells via receptor-
mediated endocytosis. This process is important for removing LDL
from the blood and maintaining a normal level of LDL. Interestingly,
the characteristics of C. elegans yolk are quite similar to those of
mammalian LDL. In C. elegans, yolk is taken up by oocytes via
receptor-mediated endocytosis. We are studying the molecular
mechanism underlying LDL endocytosis by utilizing the advanced
genetic techniques that are available for C. elegans. We are also
studying the physiological functions of mammalian homologues
of the genes identified by C. elegans genetic studies by generating
knockout mice.

@ Analysis of physiological functions of membrane trafficking

during development

To elucidate the physiological functions of membrane trafficking
during development in animals, we are utilizing C. elegans as a model
system for the study of oogenesis, fertilization, and embryogenesis.
We have identified a novel type of developmentally regulated
cortical granules in C. elegans oocytes. We are trying to clarify the
molecular mechanisms underlying the biogenesis and exocytosis
of the cortical granules as a model of regulated secretion. Recently,
we also found that fertilization-induced autophagy is responsible
for selective degradation of paternal mitochondria and, thereby, of
maternal inheritance of mitochondrial DNA. We are now studying
these phenomena during development in mammals by using a live
imaging system of mouse embryos.

®Analysis of the molecular mechanisms underlying ER
retention of disease-associated membrane proteins.

We are studying the molecular mechanisms underlying protein-
misfolding diseases, in which abnormal membrane proteins
accumulate in the ER. We are also trying to identify new therapeutic
targets for such diseases.

BOL DTSR
1) Hara T, Hashimoto Y, Akuzawa T, Hirai R, Kobayashi H, Sato K*. Rer1 and
calnexin regulate endoplasmic reticulum retention of a peripheral myelin
protein 22 mutant that causes type 1A Charcot-Marie-Tooth disease. Sci
Rep. 11;4:6992. (2014)
2) Saegusa K, Sato M, Sato K, Nakajima-Shimada J, Harada A*, Sato K*. C.
elegans chaperonin CCT/TRiC is required for actin and tubulin biogenesis
and microvillus formation in intestinal epithelial cells. Mol Biol Cell.
15:25(20):3095-104. (2014)
3) Yamasaki A, Hara T, Maejima I, Sato M, Sato K, Sato K*. Rer1p regulates
the ER retention of immature rhodopsin and modulates its intracellular
trafficking. Sci Rep. 6;4:5973. (2014)
4) Miyuki Sato, Ryosuke Konuma, Katsuya Sato, Kotone Tomura and Ken
Sato. Fertilization-induced K63-linked ubiquitination mediates clearance of
maternal membrane proteins. Development 141:1324-1331. (2014)
5) Tsukamoto S, Hara T, Yamamoto A, Kito S, Minami N, Kubota T, Sato K,
Kokubo T. Fluorescence-based visualization of autophagic activity predicts
mouse embryo viability. Sci Rep. 31;4:4533. (2014)
6) Sato M, Sato K.: Maternal inheritance of mitochondrial DNA by diverse
mechanisms to eliminate paternal mitochondrial DNA. Biochim Biophys
Acta MCR 1833: 1979-1984 (2013)
7) Sato M, Sato K.: Dynamic regulation of autophagy and endocytosis for
cell remodeling during early development. Traffic 14: 479-486 (2013)
8) Sato M, Sato K.: Degradation of paternal mitochondria by fertilization-
triggered autophagy in C. elegans embryos. Science 334: 1141-1144 (2011)
9) Sato M, Saegusa K, Sato K, Hara T, Harada A, Sato K.: Caenorhabditis
elegans SNAP-29 is required for organellar integrity of the endomembrane
system and general exocytosis in intestinal epithelial cells. Mol Biol Cell 22:
2579-2587 (2011)
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Specific aims

(1) Elucidation of action mechanisms of lipid mediators, including
sphingosine 1-phosphate (S1P) and lysophosphatidic acid (LPA),
and development of drugs related to their actions.

(2) Elucidation of the physiological and pathophysiological roles
of proton-sensing GPCRs, especially focusing on central nervous
system, bone remodeling, and inflammatory disorders.

p On-going projects

1. Role of lysolipid mediators and development of drugs
targeted for their receptors

Lysolipid mediators, such as sphingosine 1-phosphate (S1P) and
lysophosphatidic acid (LPA), have been shown to regulate a variety of
biological processes, including proliferation, migration, and apoptosis,
through G-protein-coupled receptors. Five STP receptors, STP1~5,
and six LPA receptors, LPAT~6 have been reported. Since LPA exerts
a variety of responses in cellular systems, the receptor agonists and
antagonists may be therapeutically useful drugs. We have currently
developed an LPA antagonist Ki16425 and its orally active Ki16198,
in collaboration with Kirin brewery Co. Ltd. This drug is potentially
applicable for cancer cell invasion and metastasis, cardiovascular

Laboratory of Signal Transduction

diseases and inflammatory diseases.

(1) Role of STP binding protein, apolipoprotein M, on S1P release.

(2) Analysis of the inhibitor of autotaxin, an enzyme for LPA synthesis,
on tumorigenesis.

2. Physiological and pathophysiological roles of proton-
sensing GPCRs
We have recently found that a group of GPCRs sense extracellular
pH and are coupled to the intracellular signaling pathways. As
proton-sensing mechanisms, channels, such as TRPV1 (pH 4~6) and
ASICs (pH 4~7), on sensory neurons have been known as a sensor
for nociception and taste. Glutamic acid and aspartic acid (pKa 4.7)
is shown to sense extracellular protons in these channels. On the
other hand, OGR1 family GPCRs sense more physiological pH of 6~8
through histidine residues. They are expressed on a variety of cell
types, including neural cells. Extracellular protons are 40 nM (pH
7.4) under the physiological and reach 1000 nM (pH 6.0) in tumor,
ischemia, and inflammation. We are investigating the physiological
and pathophysiological role of proton-sensing GPCRs using
knockdown cells with siRNAs and knockout mice.
(1)Role of proton-sensing GPCRs in microglia and neuronal cells.
(2)Role of proton-sensing GPCRs in bone remodeling and tumorigenesis.
(3)Analysis of the role of proton-sensing GPCRs using asthma model,
brain ischemia model, and arthritis model.
(4)Characterization of novel GPR4 antagonists.

BT DIAFTAR
Tobo A, Tobo M, Nakakura T, Ebara M, Tomura H, Mogi C, Im DS, Murata
N, Kuwabara A, Ito S, Fukuda H, Arisawa M, Shuto S, Nakaya M, Kurose H,
Sato K, and Okajima F: Characterization of imidazopyridine compounds
as negative allosteric modulators of proton-sensing GPR4 in extracellular
acidification-induced responses. PLoS One 10: e0129334 (2015)

Kotake M, Sato K, Mogi C, Tobo M, Aoki H, Ishizuka T, Sunaga N, Imai H,
Kaira K, Hisada T, Yamada M, and Okajima F: Acidic pH increases cGMP
accumulation through the OGR1/phospholipase C/Ca2+/neuronal NOS
pathway in N1E-115 neuronal cells. Cellular Signaling 26: 2326-2332
(2014)

Park SJ, Lee KP, Kang S, Lee J, Sato K, Chung HY, Okajima F, and Im DS:
Sphingosine 1-phosphate induced anti-atherogenic and atheroprotective M2
macrophage polarization through IL-4. Cellular Signalling 26: 2249-2258
(2014)

Sato K, Tobo M, Mogi C, Murata N, Kotake M, Kuwabara A, Im DS, and
Okajima F: Lipoprotein-associated lysolipid molecules are differentially
involved in high-density lipoprotein- and its oxidized form-induced neurite
remodeling in PC12 cells. Neurochem Int 68: 38-47 (2014)

Jin'Y, Sato K, Tobo A, Mogi C, Tobo M, Murata N, Ishii S, Im DS, and Okajima
F.: Inhibition of interleukin-1 f production by extracellular acidification
through the TDAG8/cAMP pathway in mouse microglia. J Neurochem 129:
683-695 (2014)

Aoki H, Mogi C, Hisada T, Nakakura T, Kamide Y, Ichimonji I, Tomura H,
Tobo M, Sato K, Tsurumaki H, Dobashi K, Mori T, Harada A, Yamada M, Mori
M, Ishizuka T, and Okajima F.:

Proton-sensing ovarian cancer G protein-coupled receptor 1 on dendritic
cells is required for airway responses in a murine asthma model. PLoS One 8:
€79985 (2013)

Okajima F.: Regulation of inflammation by extracellular acidification and
proton-sensing GPCRs. Cellular Signalling 25: 2263-2271 (2013)
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Department of Molecular and Cellular Biology
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TEHR

1)Sato T. et al (2014) J cell sci. 127:422-31.
2)D'Angelo G. et al (2013) Nature 501:116-20.
3)Morooka N. et al (2012) FEBS ] 279:168-179.
4)Sato T. et al (2004) Pro. Nat. Acad. Sci. USA
101:1673-8

Our research

Most of the cellular processes are controlled by various
signaling systems. These signals are then integrated
by the intra-nuclear transcriptional regulation. In
particularly, transcription factors activated by cytokines
and growth factors, and nuclear receptors mediating
steroid hormone actions are essential for the regulation
of complex cellular function. In our laboratory, the
mechanisms of transcriptional regulation in adipocytes,
vascular endothelial cells, and macrophages resulting in
the pathophysiological state are investigated. In these
studies, we seek to identify and analyze the function of
transcriptional regulators that are essential for the control
of inflammation and metabolism.

» On-going projects
(Mldentifition and functional analysis of epigenetic
regulators for resolution phase in inflammation.
@lIdentifition and functional analysis of epigenetic
factors regulating endothelial-mesenchymal

transmission
®Investigation for mechanisms of androgen action

Laboratory of Nuclear Signaling

in chronic inflammation.

Publications
1)Sato T.etal (2014) Jcell sci. 127:422-31.
2)D'Angelo G. et al (2013) Nature 501:116-20.
3)Morooka N. et al (2012) FEBS J 279:168-179.
4)Sato T. et al (2004) Pro. Nat. Acad. Sci. USA 101:1673-8

RILDHAIEAR
Roles of Rab8a and Rab8b in apical protein localization and
ciliogenesis

Small GTP-binding protein Rab8 is known to play an essential
role in intracellular transport and cilia formation. We generated
knockout mice of two Rab8 isoforms Rab8a and Rab8b.
Rab8aKO mice exhibited mislocalisation of apical markers and
died. Although the Rab8bKO mice did not display an overt
phenotype, Rab8a and Rab8b double-knockout (DKO) mice
exhibited of apical protein mislocalisation and died about a
week earlier than rab8aKO. On the other hand, the morphology
and the length of various primary and/or motile cilia in
ciliated cells in DKO mice appeared normal. However, an
additional knockdown of Rab10 in DKO cells greatly reduced
the percentage of ciliated cells. Our results highlight the
compensatory effect of Rab8a and Rab8b in apical transport.
And simultaneous loss of Rab8a and Rab8b has little effect on
ciliogenesis, whereas additional loss of Rab10 greatly affects
ciliogenesis.

Microvillus atrophy and Microvillus inclusion body
in enterocyte of rabBa b-double KO mouse

Sato T, Iwano T, Kunii M, Matsuda S, Mizuguchi R, Jung Y,
Hagiwara H, Yoshihara Y, Yuzaki M, Harada R and Harada A.
Rab8a and Rab8b are essential for several apical transport
pathways but insufficient for ciliogenesis. Journal of cell
science. 2014;127:422-31. Link; http://www.ncbi.nlm.nih.
gov/pubmed/24213529
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Glucose-sensing Receptor

GSR: glucose-sensing receptor

E2 JIbaA—-ABMREMEICE B R V3EI#EOETIV

1 73— RBRMZAEME JIA—RIE FETHERAEAOD V)V I—RAEHZEME (GSR) ZEME(LLT.
B BHMIRRICRIRY 5V )LD — ARMBAMKIE. HHZEAAET 712y HTIR3 HERNORBZRET 2 (T2 V 710, 5IEHVTHIERNAY. 5
EEGCBAHT. TIRBKREL AT —HBLE TIR3 &fthd GPCR (X) EDANT DLHT A IV TENTRABRBICEYRBENATP DEEETND (K
O4A4R—EEZ5NS, LiE)

A

Pl{34,5/P, TRPV2
3 HEEIBAD TRPV2 F + X IVDEFE

AUV ERART

A RENTRY BALICRFINGRARISZ S X 5 L. Tz L LTHRRM B4 AVRYVICKZFEREREN L EEEOHEETIV
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(X 4),

On-going projects
1. Action and mechanism of actions of hormones, growth
factors and differentiation factors
We are investigating the actions and mechanism of actions of
various hormones, growth factors and differentiation factors.
We are also studying the physiological and pathophysiological
roles of these factors in metabolic disorders and tissue fibrosis.

(1) Signal transduction pathways activated by the sweet
taste receptor:

Sweet taste receptor expressed in the taste bud is a dimmer
of TIR2 and T1R3. It is also expressed in enteroendocrine cells,

Laboratory of Cell Physiology

pancreatic (3 -cells and adipocytes. We found that various
agonists for the sweet taste receptor induce diverse changes
in the second messengers such as calcium, cyclic AMP, and
diacylglycerol. We are now investigating the role of the sweet
taste receptor in pancreatic 3 -cells and adipocytes.

(2) Regulation of tissue regeneration and fibrosis:

We have been studying growth factors and differentiation
factors involved in regeneration of pancreatic (3 -cells. We
are now trying to establish a method to promote 8 -cell
regeneration using these factors. We are also studying the
factors regulating fibrosis of the pancreas, liver and lung. Using
a compound conophylline, we are now trying to establish a
method to prevent tissue fibrosis.

(3) Calcium-permeable channel TRPV2:

We have been studying regulation of the calcium-permeable
cation channel TRPV2. We are particularly interested in the
trafficking of TRPV2 and physiological role of trafficking of
TRPV2.

2. Mechanism of action of insulin on glucose transport

Insulin promotes glucose transport in adipocytes and myocytes.
To this end, insulin induces translocation of a glucose
transporter GLUT4 from an intracellular storage pool to the
plasma membrane. We have been studying the trafficking of
GLUT4 in adipocytes. Currently, we are studying the mechanism
of insulin-induced down-regulation of GLUT4 in adipocytes.

BOADIAFAR
Nagasawa M, Kojima I.: Translocation of TRPV2 channel induced by
focal administration of mechanical stress. Physiol Rep 3: e12296

(2015)

Hamano K, Nakagawa Y, Ohtsu Y, Li LF, Medina J, Tanaka Y, Masuda K,
Komatsu M, Kojima I.: Lactisole inhibits the glucose-sensing receptor
in mouse pancreatic 8 -cells. J Endocrinol 226: 57-66 (2015)

Kojima I, Nakagawa Y, Hamano K, Medina J, Li LF, Nagasawa M.:
Glucose-sensing receptor T1R3: A new signaling receptor activated
by glucose in pancreatic f -cells.

Biol Pharm Bull 38:674-679 (2015)

Kojima I, Nakagawa Y, Ohtsu Y, Hamano K, Medina J, Nagasawa M.:
Return of the glucoreceptor: Glucose activates the glucose-sensing
receptor T1R3 and facilitates metabolism in pancreatic f -cellls.
J Diab Invest 6: 256-263 (2015)

Kubo N, Saito R, Hamano K, Nagasawa M, Aoki F, Takei I, Umezawa K,
Kuwano H, Kojima L: Conophylline suppresses hepatic stellate cells
and attenuates thioacetamide-induced liver fibrosis in rats. Liver Int
43:1057-1067 (2014)

Ohtsu Y, Nakagawa Y, Nagasawa M, Takeda S, Arakawa H, Kojima
L.: Diverse signaling systems activated by the sweet taste-sensing
receptor in human GLP-1-secreting cells. Mol Cell Endocrinol
394:70-79 (2014)

Ma J, Nakagawa Y, Kojima I, Shibata H.: Prolonged Insulin Stimulation
Downregulates GLUT4 Through Oxidative Stress-Mediated Retromer
Inhibition by a Protein Kinase CK2-Dependent Mechanism in 3T3-L1
Adipocytes. J Biol Chem 289: 133-142 (2014)
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Laboratory of Molecular Endocrinology and Metabolism
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RIS, FERA - IBHEL EADBAEMEREOME - FIERE
VREEEZ, TTIVEMIOEEFER®. FEICEALIHERBIC
REFTZECTFORERTEZELTHEATSIILZEELTWS,
HRRFEELTIE, BER, SFEMFE. ELF WiEHZ. &
EF. REIFLESHREFEZRELT. IF - @EELANILLS
IV RAEGELANIVE TREHGRIFZITVL. mEDT71—FNNv o
IZ&Y. HRENT. EFXORRBICEM TEDERZERT S,

PEEETROTOV Y b
1. BELMRRICHIFS 1 A1) ERROMKHEE

A VA VR R EER L. EETEBHIIRTY TV 2 A LI
BRI MRS 2 k9 5 & Bt & 1E i O R O M N B R IE —
BTl e <. MR & O BRSO HIIERELL 5 TOEAFRN S £ L
F AR b OB RS 5N % (Traffic 2008; K1), fh7z B,
A AV VERIBIC R {ES % Granuphilin 25 R U, AR5 7HVE R
GTPase Rab27a F7z1dRab27b DT 7 = 7 Z— LT, A VAV UV
BRI R > FICHETH % DHIE5HT ., ROPEFE 72
9% c &&= R LU Biol Chem 1999, 2004, 201 1; Mol Cell Biol
2002a; J Cell Biol 2005; X2), F7z. Granuphilin & (3]0 Rab27 T
7 17 Z—5 1. Exophilin8/3, HIlFEAR A1 M AR A S i e i
ST EEAN IR 72 (1589 % T & (Mol Biol Cell 2011). Exophilin7 A%,
IS Ry F 2 7 L TORWmER OBIRHICE ST 5 &
7 1 U7z (Mol Biol Cell 2013), & 5IC, 7 WABRIOARK & BT
HWAHRE T % &2 5N%, BIORab27L T = 7 Z—DRE| 7% fiitht
LTW3, BE, I -olEn 22 mEptic XKoLz
LRSI 2 42 S T BN EE TS 95 T LI K o T IR O BT
Hi PR Z B IRHT L T B,

2. BoMtipMEpaIcEHF BRab27a/b B KUV ZDI TV 2 —
Exophilins D1%2

Atz Bk Rab27a/b B L TZE DI = 7 % — Exophilins 7 7 2 U —
STIN. SRRIR RIS FE B UL 2 M oo B TR HE 22 BT L C
W3 kxR T\ (FEBS Lett 2002; Mol Cell Biol 2002b; Mol
Biol Cell 2007a), 3ZB¥. Rab27a45 & U Granuphilinld. 22 &
A4 YAV VBT TFIVOERRTH % T & U din Invest 2005;
Cell Metab 2006). Exophilindid, 7))L 21— ZXHEICH L CHE B A
fld & 1d 4 < WD IS R o HIIE T 20 A I > kL O T
R ¥ 7IcBi59 % T & (Mol Biol Cell 2007b). X4 tafk Licdh %
Granuphilin#{5 &, #IR R BV TEHHRRBE O Z%Z R L,
MR R RATEI 2RI LT3 Tk (Cell 2012), T ENDM ST,
BIE, Rab27a/bRF DI T £ 7 Z— DR FARSY T AZHNT,
FEIE I RS O B D, 2RI HEICTER 2 07 L
F—F, WUEL EREICBWT, T OEPIEAEO IR B ARIC K
FT R FHNTOS (K3),

3. FRETTIVEMNER W . FERIE © IEROREYIRREEE

iz Bid, R EEEEEERZ RS EEIREE 7V Akita< >
AT, AR V2ABEBETHERR S AT A VI F O FFEAN
Bt E N, AT-BTRIODTNT AV T 4 REENEKRENT, 1
AV W ENIZL I3 T L Z2FER L T3 U din Invest, 1999;
Diabetes 2003), T OFIRIE. /NG EEFEAE D/ NIk R L
A D BAIFIMEREIC I8 B BE MG LItRADE DT, [FAEEDA
VA VG RENE FEERBEREDIRIN & 75 0D FERO
R Lo T, Tl ZREMGERERW - IR~ 7 X O#EE
PIENT 21T, Z OIBEE - (K& - 1 > RV Uilix & & HIET %5E
LFORENR FRAEERL %Ki E U (Diabetes 1999; Mamm Genome
2006), H2Gtalk 11cH % TGF f type 12 AAD 1D TH % ALKTD
B TERZRE Ulz, A9 TI&. Smad2-47 1T L CHEAGHIIE O 5
GIKFC/EBP o & PPAR y ZHIIffild % T Lic K> T, @B
WCHENiI R 7Z IHI U TR Z e BT 2 ez 635 C
&7 3¢H LTz (Diabetes 2013; Adipocyte 2013; [X14)., ALK7DH#HE
g AU, TR NS 5 2 2l k> T MEEC S 1R
BRI RIE AR T X B C AW E N, BIfE. ALK7 2RI

L9 2 YA FICBd 30982175 T3,

Specific aims

1) Mechanism for regulated exocytosis of secretory granules

We are interested in the molecular mechanism of secretory granule
exocytosis. We are investigating the functional and mechanical
relationship among docking, priming, and fusion of insulin granules
to the plasma membrane in living beta cells expressing multiple
fluorescently labeled proteins. Furthermore, we are studying in vitro
and in vivo function of Rab27 and its effectors, exophilins, which
regulate various trafficking steps of secretory vesicles.

2) Genetic analysis of diabetes and obesity in rodent models

We aim to clarify the genetic alterations that are responsible for
diabetes and obesity in rodent disease models. We are currently
investigating the molecular mechanism of pancreatic beta-cell
dysfunction and that of abnormal fat accumulation.

) On-going projects

1)Morphological analyses of intracellular trafficking, such as docking,
priming, and fusion, of secretory granules in living cells by confocal,
total internal reflection fluorescence, and electron microscopes.

2)In vitro and in vivo functional analyses of the small GTPases, Rab27a
and Rab27b, and their effectors, exophilins, in regulated exocytosis.

3)Effects of impaired Rab27 systems on the pathogenesis of immune,
respiratory, and skin diseases.

4)Molecular mechanism of adipose fat accumulation in obesity,
especially focusing on the role of ALK7 and its ligand.

ERIZDAFEMR
Shimada-Sugawara M, Sakai E, Okamoto K, Fukuda M, Izumi T, Yoshida N,
Tsukuba T.: Rab27A regulates transport of cell surface receptors modulating
multinucleation and lysosome-related organelles in osteoclasts. Sci Rep 5:
9620 (2015)

Okunishi K, DeGraaf AJ, Zastona Z, Peters-Golden M.: Inhibition of protein
translation as a novel mechanism for prostaglandin E, regulation of cell
functions. FASEB J 28: 56-66 (2014)

Fujimoto Y, Nakagawa Y, Satoh A, Okuda K, Shingyouchi A, Naka A,
Matsuzaka T, Iwasaki H, Kobayashi K, Yahagi N, Shimada M, Yatoh S, Suzuki
H, Yogosawa S, Izumi T, Sone H, Urayama O, Yamada N, Shimano H.: TFE3
controls lipid metabolism in adipose tissue of male mice by suppressing
lipolysis and thermogenesis. Endocrinology 154: 3577-3588 (2013)

Yogosawa S and Izumi T.: Roles of activin receptor-like kinase 7 signaling
and its target, peroxisome proliferator-activated receptor y , in lean and
obese adipocytes. Adipocyte 2: 246-250 (2013)

Wang H, Ishizaki R, Xu J, Kasai K, Kobayashi E, Gomi H, Izumi T.: The
Rab27a effector exophilin7 promotes fusion of secretory granules that have
not been docked to the plasma membrane. Mol Biol Cell 24: 319-330 (2013)

Yogosawa S, Mizutani S, Ogawa Y, and Izumi T.: Activin receptor-like kinase
7 suppresses lipolysis to accumulate fat in obesity through downregulation
of peroxisome proliferator-activated receptor y and C/EBP « . Diabetes 62:
115-123 (2013)
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EEANOEDLY., ERRIEFFUVHZFEHE LAEY—-X
DIFRFZEIT I,

PIREETHROTOY Y b
1L.EEHRKIEFFUHEMZEN LIz NF-k BRI & &SR
F 4%, HOIL-1L, HOIP, SHARPINA5 7% LUBAC L€ &
F ) H—BEEARDN LY FF V ON KT 2 HH TE R
Rav x5 8 ZKT % & TNF-«kBY 7 )LOiEIE L%
Bz eZzZRWELX 1), LUBACHY 7= v hDXRFEIX,
RIERH OB RIEZS |9, £z, LUBACIC &% NF-
K BIGHEALZ KIS 2R ¢ F b2 [HE L. BAikaY
VN EIRBEET B RIS LIZ(K2),
(1) &M LUBAC RIBMINIODMEEE & NF- k B 7' )LD %
(2) EHRLEFF I & B NF- « BIEMELZ T 5 i
I FF EEERDRIE & MR
(3) WEHPRZ Y FF RIS K B NF- k BiE (L2 il
HILEYGRR

2.LUBACIZRE L TREHIEICBEEDh 2 HIREZ INT B
RERRAR

LUBAC > E IR FF V#HIc & 6 L T NF- k BiEEHI#HE %
FZHRR T2 FE U, Z OHITIEEE & B O B 5 5
129 %,

3. RERIRBDESD F/ V2 — > (PAMPs) 52580 FDiE& & 1#se

ANARAEDIEE LT B 2 AR 7)1 S 22— o (PAMPs) %32
WS B =2 EIR, BHRUEIGEICB W TEERK
7 R 29 (K3), I, MIELR YA~V TPAMPs %58
WU A2 2—T 0 U pEERR SR NF- k BRREG 2 15 1 ki
LS DIRIE & BEREfRAT A T E T2, H 4 1Z. B PAMPs
TRk > 28 B OKEE & A FIRSREE fRIAT B,

Specific aims

We identified that linear ubiquitination, a novel type of
ubiquitination, is involved in NF-k B signaling pathway,
which is crucial for inflammatory and immune responses.
Furthermore, aberrant NF-« B signaling is implicated
in multiple disorders, such as cancers, inflammatory,
autoimmune, metabolic, and neurodegenerative diseases.
Our laboratory aims to clarify the detail cellular mechanism
of linear ubiquitination-mediated NF- k B pathway, its related
diseases, and screening of drugs targeting linear ubiquitin
chain.

) On-going projects
1.Linear ubiquitination-mediated NF-k B regulation and
its related disorders.

We identified that the LUBAC ubiquitin ligase complex, which
is composed of HOIL-1L, HOIP, and SHARPIN, generates the
N-terminal Met1-linked linear ubiquitin chain, and regulates
canonical NF-k B pathway (Fig. 1). Genetic deficiency of LUBAC
subunit induces inflammatory and autoimmune disorders.

Laboratory of Molecular Cell Biology

Moreover, we identified deubiquitinases, such as A20 and

CYLD, that down-regulate LUBAC-mediated NF-« B activation

pathway, and that B cell lymphomas caused by the genetic

ablations of A20 are closely related to the loss of A20’s linear

ubiquitin-binding ability (Fig. 2).

(T)Construction of HOIL-1L-, HOIP-, and SHARPIN-knockout cells
and investigation of their role in NF- k B signaling.

(2)ldentification and characterization of deubiquitinases, which
down-regulate linear ubiquitination-mediated NF-« B
activation.

(3)Screening for chemical compounds, which suppress LUBAC-
induced NF- k B activation pathway.

2. Functional analysis of novel proteins, which associate
with LUBAC and regulate immune responses.

We plan to identify novel LUBAC-binding and NF-«k
B-regulating proteins by biochemical and protein array
technique. Then, we will analyze its cellular functions and
relationship with disorders.

3. Structural and functional analyses of PAMPs-sensor
proteins.

Recognition of pathogen-associated molecular patterns
(PAMPs) is crucial for innate immunity. Recently, various PAMPs-
sensor proteins in cell surface and in the cytoplasm, which
induce interferon production and NF-k B activation, were
characterized (Fig. 3). We will reveal structure and functions of
various PAMPs-sensor proteins.

Matsunaga, Y., Nakatsu, Y., Fukushima, T., Okubo, H., Iwashita, H.,
Sakoda, H., Fujishiro, M., Yamamotoya, T., Kushiyama, A., Takahashi,
S., Tsuchiya, Kamata, H., Tokunaga, F., Iwai, K., and Asano, T. LUBAC
formation is impaired in the livers of mice with MCD-dependent non-
alcoholic steatohepatitis. Mediators Inflamm., 2015: 125380 (2015)

Kato, M., Shimizu, A., Yokoyama, Y., Kaira, K., Shimomura, Y., Ishida-
Yamamoto, A., Kamei, K., Tokunaga, F., and Ishikawa, O. A novel
autosomal recessive mutation of DSG4 causes monilethrix through
the ER stress response. J. Invest. Dermatol. 135: 1253-1260 (2015)

Sato Y, Goto E, Shibata Y, Kubota Y, Yamagata A, Goto-Ito S, Kubota
K, Inoue J, Takekawa M, Tokunaga F, and Fukai S. Structures of CYLD
USP with Met1- or Lys63-linked diubiquitin reveal mechanisms for
dual specificity. Nat. Struct. Mol. Biol., 22: 222-229 (2015)

Kato K, Ishii R, Goto E, Ishitani R, Tokunaga F, and Nureki O.:
Structural and functional analyses of DNA-sensing and immune
activation by human cGAS. PLoS One, 8: €76983 (2013)

Fujita N, Morita E, Itoh T, Tanaka A, Nakaoka M, Osada Y, Umemoto
T, Saitoh T, Nakatogawa H, Kobayashi S, Hataguchi T, Guan J, Iwai
K, Tokunaga F, Saito K, Ishibashi K, Akira S, Fukuda M, Noda T, and
Yoshimori T.: Recruitment of the autophagic machinery to endosomes
during infection is mediated by ubiquitin. J. Cell Biol. 203: 115-128
(2013)

Tokunaga F.: Linear ubiquitination-mediated NF- k B regulation and
its related disorders. J. Biochem. 154: 313-323 (2013)
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<B#E>E1)

Epigenetics( TEY T T4 V R)IIRIBICHERIFHEEFNR
1Y FTT, BAHBEET ETAIE(1) E£FGIE (Life style) Ik W
ZDRL Yy FHEDK S GRE%ZTITEE (Disease) Z5|EFRITD
DPEBESHICTET E, (2) BIEFDRLY FDAHZXLOMRA
(3) T4/ LiRE (Epigenome editing) IC & VBIZFDA A v F%&
12159 % 4E[RE (Epigenetic therapy) #BAR T BT & T,

PIEEETHROTOV Y b

IS/ LOKEBNDESDAEER

FILTAY Y MLk TERIETFOZ ENRIFARENS XS
175 0BT ORI DO Zb (5 Mk A sz [ T3 T
ENFARDLLENTVEE Lz, LA LAEDNS, HRAES D2
U TREHATERVRENDZ N> TETVET, HidHE
BFIBZEI 2R T A VAHZVIEZET /) L(XAF )Vt e) &
WIORAALYFHHDET, TOAAyFIRREICKDZFDOLA Y,
TINEL Uk 4 G BICBIfR T 2B SR LK T, £k
INEDAA Y F 2 Hilild %85 T OERE R4 SRRz
FRZITZENDNOTETCVET, ZTTHHAETIITDAAY
FICHETZ@EIZTD /S v 7T I NIRRT Z T LICXD,
AL FOBRFENED X S IR NIFTUREEZ 253D
THIZELTWVET,

CRISPR/Cas 7/ LiRERM DR L IEYS / LRENDIGH
fIE, CRISPR/Cas &\ S $hR M & L i/ LRE Y AT L
FIREINELE(X2) TOYATLTIEAHA RRNAEWS S/ L
FTOORERY & M7 H U RNA & Cas9 & U S DNA VKL OB A 1AD
AN 2 2 LI KD @RIc /v 777 Milllaz il % C
ENTEZT, BHEETR.COVATLORBEZB A L EBIC,
COVATLERWTIEY 2 327 ¢ 7 ABEEE 7D 5T %%
BETIV L, MEEZBCE>TVWET, HEKIZ2EYHO.
Z® 1 DI CRISPR/Cas 7 / Lt CIRBE T I)VEW) 2 F89 % f51k
T3 (Horii et al. 2014), £zt MRS B 2 LHBZFHR Tz 0 &
X PSHIE OB E T2 NZET % T LI & b REBE TV iPSHIli# /¢
BLTHIRICHWTWE S (Horii et al. 2013), TD X Hic L TIER
LB ET ViPSHIEBE N SERL 76 D L MR | (DT
Wiz e iEH AHEROIPSHilaEZ Y ha—)L e LTHZRICE By
BB R OENC KB R OE DRV O TIFFICEH T,

IET/ LRENDISH

BE, FREDBIEF DA T IR EDBIEF DAL v F 72 HIEI
HilfEd 2 5EEH D A, TDIDH, FHED A T )V LAY
BRIIELTOEDZARYISEN T2 LIdTEEREAL, KR
EDBLFDATF WAL ZZLERE T L TIREZBIES>TLET
EXH A, T TDNAYIKIEMED 2 CRISPR/Cas AVRFE DBELHINC G
B9 B ERFIH L TEIE DA F )V BRI HI{EH 9 % £ 72 B
FELT, TOXSIBHBRICFHTES L SICLE S LidHTVET,

Specific aimes(Fig. 1)

Epigenetics works as a gene switch which is affected by life style.
We aims to clarify; (1) How life style affects this gene switch and
cause diseases (2) mechanisms of gene switches (3) Development of
epigenome editing for epigenetic therapy.

P On-going projects

Epigenome and diseases

It has been long time after starting extensive genetic analysis of
human diseases. However, some of the diseases are found not to be
caused by genetic changes rather by the alteration of epigenome
which is the switch of the genes. Aberrant changes of epigenome
caused by life style results in several diseases like diabetes. It was also
found that mutations of genes involved in the gene switch also cause

Laboratory of Genome Sciences

these diseases. Therefore, we study knockout mice of these genes to
analyze the effect of anomaly of the switches.

Improvement of CRISPR/Cas genome editing technology
Recently, a new technology called CRISPR/Cas for efficient genome
editing system has been developed (Fig. 2). In this system, an
endonuclease called Cas9 cleaves the target site with a short RNA
(guide RNA) complementary to the target. Knockout mice can
be efficiently made by using this system. We are improving this
technology and also use it for making disease model. There are two
ways for this purpose. One way is to just make knockout mouse with
this technology. And the other is to make iPS model from normal
iPS cells. This iPS model is useful for disease research because it can
exclude the genetic variances.

Development of epigenome editing using CRISPR/Cas

There is no efficient method for regulating DNA methylation of
specific genes. Therefore, it is impossible to demonstrate the role of
specific methylation in diseases and there is no epigenome therapy
for a specific gene. We are developing the epigenome editing using
Cas9 deficient for nuclease activity.

BT DAZERR
Hattori M, Yokoyama Y, Hattori T, Motegi SI, Amano H, Hatada I, Ishikawa
0. Global DNA hypomethylation and hypoxia-induced expression of the ten
eleven translocation (TET) family, TET1, in scleroderma fibroblasts. Exp

Dermatol., [Epub ahead of print] (2015)

Horii T, Yamamoto M, Morita S, Kimura M, Nagao Y, Hatada I. p53
Suppresses Tetraploid Development in Mice. Sci Rep, 5:8907 (2015)

Ehara T, Kamei Y, Yuan X, Takahashi M, Kanai S, Tamura E, Tsujimoto K,
Tamiya T, Nakagawa Y, Shimano H, Takai-Igarashi T, Hatada I, Suganami
T, Hashimoto K, Ogawa Y. Ligand-Activated PPAR a -Dependent DNA
Demethylation Regulates the FattyAcid f3 -Oxidation Genes in the Postnatal
Liver. Diabetes, 64:775-784 (2015)

Horii T, Arai Y, Yamazai M, Morita S, Kimura M, Itoh M, Abe Y, Hatada I.:
Validation of microinjection methods for generating knockout mice by
CRISPR/Cas-mediated genome engineering. Sci Rep 4: 4513 (2014)

Morita S, Horii T, Kimura M, Arai Y, Kamai Y, Ogawa Y, Hatada L.: Paternal
Allele Influences High Fat Diet-Induced Obesity. PLoS One 9: e85477 (2014)

Horii T, Morita S, Kimura M, Kobayashi R, Tamura D, Takahashi R, Kimura
H, Suetake I, Ohata H, Okamoto K, Tajima S, Ochiya T, Abe Y, Hatada I.:
Genome engineering of mammalian haploid embryonic stem cells using the
Cas9/RNA system. PeerJ 1: €230 (2013)

Horii T, Tamura D, Morita S, Kimura M, Hatada I.: Generation of an ICF
Syndrome Model by Efficient Genome Editing of Human Induced Pluripotent
Stem Cells Using the CRISPR System. IntJ Mol Sci 14: 19774-19781 (2013)

Morita S, Horii T, Kimura M, Hatada L.: MiR-184 regulates insulin secretion
through repression of Slc25a22. Peer) 1: 162 (2013)

Morita S, Horii T, Kimura M, Ochiya T, Tajima S, Hatada I.: miR-29 represses
the activities of DNA methyltransferases and DNA demethylases. Int J Mol
Sci 14: 14647-14658 (2013)

Takahashi M, Kamei Y, Ehara T, Yuan X, Suganami T, Takai-Igarashi T,
Hatada I, Ogawa Y.: Analysis of DNA methylation change induced by
Dnmt3b in mouse hepatocytes. Biochem Biophys Res Commun 434: 873-
878 (2013)

Gailhouste L, Gomez-Santos L, Hagiwara K, Hatada I, Kitagawa N,
Kawaharada K, Thirion M, Kosaka N, Takahashi RU, Shibata T, Miyajima
A, Ochiya T.: MiR-148a plays a pivotal role in the liver by promoting the
hepatospecific phenotype and suppressing the invasiveness of transformed
cells. Hepatology 58: 1153-1165 (2013)

Deguchi K, Nagamatsu G, Miyachi H, Kato Y, Morita S, Kimura H, Kitano S,
Hatada I, Saga Y, Tachibana M, Shinkai Y.: Posttranscriptional Regulation
of Histone Lysine Methyltransferase GLP in Embryonic Male Mouse Germ
Cells. Biol Reprod 88: 3 (2013)
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On-going projects

(D We are trying to elucidate the molecular mechanism for
pancreatic beta cell dysfunction in type 2 diabetes by
analyzing pancreas-specific genetically manipulated animals
(Fig. 1).

@We are trying to clarify how “metabolic signals” regulate
energy homeostasis in the hypothalamus at the molecular
level (Fig. 2 and 3).

(®We are also investigating the molecular mechanism by
which plasma glucagon level is increased in type 2 diabetes.

@We are searching for novel target genes and novel
interacting proteins for FoxO1 and Sirt1 by mass
spectrometry.

(®We are developing a new glucagon sandwich ELISA system
and by using this method we are also re-evaluating plasma
glucagon levels in various conditions.

(®We are also investigating molecular mechanism for the extra
beneficial effects of anti-diabetes drugs toward controlling
body weight and glucagon secretion.

We believe that these studies will lead to new strategies to treat or
prevent metabolic syndrome.

Laboratory of Metabolic Signal
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Tanaka Y, Yuasa T, Kitamura T. Overexpression of insulin receptor partially
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Specific aims
To elucidate formation mechanisms for highly
integrated functions of differentiated cells such as
pancreatic B-cells and neuronal cells with use of
molecular and cellular technical approaches.

» On-going projects

1.Mechanisms on peptide hormones secretion and
secretory granule formation in endocrine cells.
Peptide hormones synthesized at the endoplasmic

Laboratory of Secretion Biology

reticulum are transported to the trans-Golgi network
(TGN) where they are sorted and specifically targeted to
secretory granules in neuroendocrine cells. We found
that secretory granule protein, phogrin, binds to CPE
and clathrin adaptors through the luminal region and
the cytoplasmic tail, respectively, suggesting that this
transmembrane protein has a role in hormone sorting
by providing a communication device between the
granule lumen and the cytosol. We further investigate
the regulatory secretion and degradation of peptide
hormones using a recently developed multi-tag imaging
system.

2.Mechanisms on growth, survival, and cell death in
pancreatic 3 -cells and neuronal cells.
We have discovered that phogrin functions as a
regulatory mediator bridging between glucose/insulin
secretion and autocrine insulin signaling in the growth
of pancreatic (3 -cells. We are analyzing its physiological
role with use of the gene-targeted mouse. In addition,
we investigate the signaling pathway of novel necrotic
cell death such as necroptosis and ferroptosis with
tumor cells or neuronal cells.

3.Development of fluorescent or luminescent probes
for investigating various diseases.
In a collaborative study with some engineering groups,
we are developing fluorescent or luminescent probes
to dissect molecular mechanisms of dysfunction in
cancer, diabetes, and other diseases. We demonstrated
previously that reactive oxygen species are localized at
autophagosomes/lysosomes in a basal state and they
are eventually implicated to neuronal cell death by
cerebral ischemia.

RILDHZERR
Gomi H, Morikawa S, Shinmura N, Moki H, Yasui T, Tsukise
A, Torii S, Watanabe T, Maeda Y, Hosaka M.: Expression of
secretogranin III in chicken endocrine cells: Its relevance to the
secretory granule properties of peptide prohormone processing
and bioactive amine contents. J Histochem Cytochem 63: 350-
366 (2015)

Sun M, Watanabe T, Bochimoto H, Sakai Y, Torii S, Takeuchi
T, Hosaka M.: Multiple sorting systems for secretory granules
ensure the regulated secretion of peptide hormones. Traffic 14:
205-218 (2013)

Gomi H, Kubota-Murata C, Yasui T, Tsukise A, Torii S.:
Immunohistochemical analysis of TA-2 family of protein
tyrosine phosphatases in rat gastrointestinal endocrine cells.
J Histochem Cytochem 61: 156-168 (2013)

Hou N, Mogami H, Kubota-Murata C, Sun M, Takeuchi T, Torii S.:
Preferential release of newly synthesized insulin assessed by a
multi-label reporter system using pancreatic f3 -cell line MING6.
PLoS One 7:e47921 (2012)

Saito N, Takeuchi T, Kawano A, Hosaka M, Hou N, Torii S.:
Luminal interaction of phogrin with carboxypeptidase E for
effective targeting to secretory granules. Traffic 12: 499-506
(2011)
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Specific aims

Eukaryotic cells are composed of many membrane-bound
organelles, and shapes, compositions and functions of
these organelles are dynamically regulated under various
situations. Membrane trafficking mediates transport
between them and determines the identity of each
organelle, which bases organellar dynamics. The aim of
our research is to understand the molecular mechanisms
and physiological roles of membrane trafficking during
animal development.

p On-going projects
1. Autophagy of paternal mitochondria in C. elegans
embryos

Laboratory of Molecular Membrane Biology

During the development of multicellular organisms, each
cell changes its nature through the remodeling of cellular
constituents. In particular, fertilization, as the start of a
new life, triggers dramatic cellular remodeling, called the
“oocyte-to-zygote (embryo) transition”. Using C. elegans as
a model system, we have shown that lysosomal pathways
are transiently activated in this period and promote
selective turnover of maternally and paternally-inherited
proteins and organelles (Fig. 2). Upon fertilization,
autophagy is locally induced around penetrating sperm
and selectively degrades paternal mitochondria and
MOs (sperm-specific organelles) (Fig. 3). This autophagic
degradation of the paternal mitochondria also explains
why mitochondrial DNA is maternally inherited. We are
trying to elucidate how paternal organelles are recognized
and selectively engulfed by autophagosomes. We are also
interested in the physiological and evolutional significance
of this autophagic degradation of paternal organelles.

2. Endocytic degradation of maternal membrane
proteins in C. elegans embryos

In addition to autophagy, endocytosis is also upregulated
after fertilization and downregulates maternal membrane
proteins through the multivesicular body (MVB) pathway
(Fig. 2). We found that K63-linked ubiquitination of the
substrates is involved in these processes (Fig. 4). We are
trying to elucidate molecular mechanisms of this selective
endocytosis and the signaling pathway that induces
ubiquitination after fertilization.

A DIRAFTAR
Miyuki Sato, Ryosuke Konuma, Katsuya Sato, Kotone Tomura,
and Ken Sato. Fertilization-induced K63-linked ubiquitylation
mediates clearance of maternal membrane proteins.
Development 141: 1324-1331 (2014)

Keiko Saegusa, Miyuki Sato, Katsuya Sato, Junko Nakajima-
Shimada, Akihiro Harada, Ken Sato. Caenorhabditis elegans
chaperonin CCT/TRiC is required for actin and tubulin
biogenesis and microvillus formation in intestinal epithelial
cells. Mol Biol Cell. 25: 3095-104 (2014).

Miyuki Sato and Ken Sato. Maternal inheritance of
mitochondrial DNA by diverse mechanisms to eliminate
paternal mitochondrial DNA. BBA Mol. Cell Res. 833: 1979-
1984 (2013)

Miyuki Sato and Ken Sato. Dynamic regulation of autophagy
and endocytosis for cell remodeling during early development.
Traffic 14: 479-486 (2013)

Miyuki Sato and Ken Sato. Maternal inheritance of
mitochondrial DNA: Degradation of paternal mitochondria by
allogeneic organelle autophagy, allophagy. Autophagy 8:424-
425 (2012)

Miyuki Sato and Ken Sato. Degradation of paternal
mitochondria by fertilization-triggered autophagy in C. elegans
embryos. Science 334:1141-1144 (2011)

Miyuki Sato, Keiko Saegusa, Katsuya Sato, Taichi Hara and
Ken Sato. Caenorhabditis elegans SNAP-29 is required for
organellar integrity of the endomembrane system and general
exocytosis in intestinal epithelial cells. Mol Biol Cell. 22:2579-
2587 (2011)
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Gunma University Initiative for Advanced Research(GIAR)
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Specific Aims

Our lab aims to understand molecular mechanism by
which cells respond to extracellular and intracellular
signals. We take multifaceted approach combining
Biochemistry, Genetics and Imaging to reveal
mechanisms of action of key signaling molecules such as
small GTPases, protein kinases and phosphatases.

» On-going projects

1. A mechanism by which mTORC2 activates Rho1
GTPase upon membrane stress

2. How does Zds1 protein inactivate PP2A
phosphatase upon stress?

3. ldentification of a sensor molecule for
intracellular phosphate concentration and
defining a role of polyphosphates in cellular
energetics.

Laboratory of Cell Signaling

RITDATTAR
Takaine M, Numata O, Nakano K. An actin-myosin-II interaction
is involved in maintaining the contractile ring in fission yeast

JCell Sci. 128: 2903-18, (2015)

Botchkarev VV Jr, Rossio V, Yoshida S. The budding yeast Polo-
like kinase Cdc5 is released from the nucleus during anaphase
for timely mitotic exit.

Cell Cycle. 13(20):3260-70. (2014)

Rossio V, Kazatskaya A, Hirabayashi M, Yoshida S. Comparative
genetic analysis of PP2A-Cdc55 regulators in budding yeast.
Cell Cycle. 13(13):2073-83. (2014)
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meiosis-specific nuclear passenger protein is required for
proper assembly of forespore membrane in fission yeast.

JCell Sci 127: 4429-4442, (2014)
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Yoshida S. Nuclear PP2A-Cdc55 prevents APC-Cdc20 activation
during the Spindle assembly checkpoint (SAC)
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The Endocrine Research Facility of Medicine was
founded in Gunma University School.

First Department(Organ Functions) was started.
Research Building 1 was constructed.

Second Department(Functional Morphology) was started.
Third Department(Experimental Biology) was started.
Research Building 2 and 3 were constructed.

Second Department was shifted to Department of
Biological Functions. Forth Department
(Morphology) was started.

Fifth Department(Physical Biochemistry) was started.

The Facility was graded up to the Institute of
Endocrinology in the Gunma University.

The Institute consisted of First Research Dept.
(Morphology),Second Research Dept.(Physiology),
Third Research Dept.(Comparative Endocrinology),
Fourth Research Dept.(Physical Biochemistry),and
Fifth Research Dept.(Pharmaceutical Chemistry).

Sixth Research Department(Protein Chemistry)
was started.

Headquerter Building was constructed.
Research Facility(Hormone Assay Center) was started.

The Institute was renovated to the Institute for
Molecular and Cellular Regulation(IMCR), and Hormone
Assay Center to the Biosignal Research Center.

Accepted as a Center for the 2Ist COE Program.

Construction of new building and renovation of
old building were completed.

The Institute was reorganized to unite Gene
Research Center with IMCR, and to change Biosignal
Research Center into Biosignal Genome Resource
Center.

The Institute for Molecular and Cellular
Regulation was reorganized and a new research
center, namely the Research Center for
Metabolic Signals was built.

Accepted as a center for the Global COE Program

Accepted as a Collaborative Research Center for
endocrinology and metabolism.

IMCR cerebrated 50th anniversary
Associated with the Gunma University Initiative for

Advanced Research (Research Program for Signal
Transduction).
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Maebashi Station = /
To Oyama (!
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Take the JR Joetsu or Hokuriku Shinkansen Line to Takasaki Station. From there
about 30min by taxi.
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WEZ272—IcTH 109
Take the JR Ryomo Line train to Maebashi Station. From there about 4km in the
northerly direction. About 15min by bus or 10min by taxi.

O JR LHRICTHAEMEERTE, dbANSkm, 27 —IcTHW 1559
Take the JR Joetsu Line train to Shin-Maebashi Station. From there about 5km in
the northerly direction about 15min by taxi.
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By car : Take the Kan-Etsu Expressway to Maebashi Interchange.
From there about 15min on the ordinary road.

Institute for Molecular and Cellular Regulation
National University Corporation Gunma University

3-39-15 Showa-machi,Maebashi,Gunma,371-8512 Japan
TEL:+81-27-220-8822

FAX:+81-27-220-8899
URL:http://www.imcr.gunma-u.ac.jp




