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1. Uchigashima M, Cheung A, Suh J, Watanabe M, Futai K. Differential expression of neurexin genes in
the mouse brain. J Comp Neurol. 2019 Aug 15;527(12):1940-1965.

IV IL[RIBFSE
(1) HFgEEHE TR COMER S 7 ATEB O~ v B2 7|
WFZENZ TIETFERREA A — T T IEORTE &S

2Nk RE HIBLR
(2) WrFEEH TAERRNN C oMM > 7 LV DR ZE~ v v 7|

WFTEN A HIfRN Y 77 a—T7 ORR% &G H
2Nk BER B R, MR, AR

(3) MWFIEEE EEWARM O T T ASAA A= T

8



(4)

WFTEN A
Z Ik B

W 5EiE H
MFIEN A
Z Ik B

VI PR FDOTa—T ORI IR
REAR KA

(R EEW B D i A |
MRARIES 7 a— 7 OR% & IS H
LR K



¥ AT KBSy B

I

WFgeHLAR (KB S F24-3H 31H 8ifF)

= EH E—

I WFZEiGE)

BIFH=EIX, I b2 RITO7 7 EHBRORNRMEE LA LT T MEFEELES
ERWA A=V TG, v~ 7 AR EOBRE A iENT L T X 72, BIE, HAFHEEED
AT 2D TN D, ~ 0 AFHTHE AT OMRIEEN 2 HIEL T, ThICX VFR S D KNE
INE R, 7T ECERAREA A=V TIETRNT LTz, SETEE G 2 TEE T 5 & HREHO
RIS BN XIS S 4L, SRR T HRBISE b IMESN D Z L& RO 7=, Wlc, JHTHE
B2 RIEMEALT 2 ERRISZEITM L7-, T O DR LY, HEEEASBSSHTE 2 5 cm
FILTWDZEEW BN LT, 6T, ZOMBIENFERIBMICIVFREINDIZ 2R
ML, ZOAEBFEMEEN DN TR 2D 72,

I Gw3C OFEE. MR, JEFIHRE 2 KB L)
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Sugiyama S, Shibuki K. Reciprocal connectivity between secondary auditory cortical field and amygdala
in mice. Sci Rep. 9, 19610, 2019.

(2) Ogi M, Yamagishi T, Tsukano H, Nishio N, Hishida R, Takahashi K, Horii A, Shibuki K. Associative
responses to visual shape stimuli in the mouse auditory cortex. PLoS One, 14, e0223242, 2019.

(3) Onishi T, Watanabe T, Sasaki M, Kamiya Y, Horie M, Tsukano H, Hishida R, Kohno T, Takebayashi
H, Baba H, Shibuki K. Acute spatial spread of NO-mediated potentiation during hindpaw ischaemia in
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2017;133(4):613-627)(Brain 2017;141(7):2066-2082), = 5(ZMS& NMOD G Bl & w4k 28 ME o BA1%
RRET L7c, ZRMEMGIEZ 1L LD & Lo @ik B3 DR - HE - 823 I35
WF7E 2 BRAE L7z,

H AR T SEE [ 2R E - AR RZRET A N7 A 2017 OEREBREZB O,

I E TIZMSE L UNMOD EERIABR BB R 2 11T - T 0 | HBiR s K& {H#E L,

i BHAMERB TH DMSENMOZ FEDIBE DB X 2N DIBR A% T, R FEEREZED
T EMNTE DFH ATREZR T 201943 . BUM EfED TW20 - [EFSLtai) Tl L
(https://www.mofa.go.jp/mofaj/files/000461874.pdf), KEH > — « ¥ v 7 Y 2 E M EME O 22K
NMOBFE ZITHFF S L, MROMREZIEER LTz, AARSEMEMVEHSEFBEE & LU THaE
aiTo7, THDZ enbiad s, ZRMEMGIERE D fEE~OHRHL ) T30k AT D I
ZVWEHEMNFIE] FDOFXA MATERMZZT, BEFHEZIICO LT H5AT A4 TITHRAEFEIC
B4 2 En i s,

[ 6o 22 I 7E PE AR IS 528 D BE IR (2 B3 5 1]
1) WFFE DM

23


https://www.mofa.go.jp/mofaj/files/000461874.pdf

AR Z RO E T DT N — 71, S I M IR R R B 2% 0D i DR 0028 1)+ 993 B "7 1) JRF 1
ZRET L. FrICANCABLER BREIC B W CHi - 2 AL OfFEZ B 5232 L7z (Brain 2014;137(2):520-
536), JEAEF BRI EHIIEE - HATER S ECREEE RAEIEBO T BT VAT L DB -
BEIEE S - A T A4 O L BFHEQOLDMRAE] (MF7EERE; MHE [E@RERKT] B
T, FPRVEIEENEREI R OB W EE L ER L. BAMRFES IV AR EZ T,

[NMDAZSZ FRPUARIN R 213 U & L7z B 2 RN R OGRS B3 2 #iEt]
1) WMo
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The 10th BRI International Symposium

ADVANCED BRAIN IMAGING FOR THE FUTURE

21st, Feb (Fri)
12:30- Poster Presentation
13:00-13:05 Opening Remark Akiyoshi Kakita (Deputy Director, BRI, Niigata University)

Session 1 Ultrahigh-field MRI
Chair: Hidenao Fukuyama, Kyoto University Graduate School of Medicine

13:05-13:35  Brain Microstructure and Function using Ultra High Field MRI

Masaki Fukunaga, Division of Cerebral Integration, National Institute for Physiological Sciences,

13:35-14:05  Possibilities of Ultra-high field MRI
Hidenao Fukuyama, Kyoto University Graduate School of Medicine

14:05-14:45  Bringing compact high-field MRI systems to life through novel methods that tolerate extreme field
inhomogeneity
Michael Garwood, Center for Magnetic Resonance Research, Department of Radiology, University of Minnesota

* Coffee Break 14:45-15:00

Session2 Bridging morphology and function by MRI

Chair: Hitoshi Matsuzawa, Center for Integrated Human Brain Science, Brain Research Institute, Niigata University

15:00-15:30 Hydrodynamic Pathology of the Brain - Focused on Aquaporin4 —

Hironaka Igarashi, Center for Integrated Human Brain Science, Brain Research Institute, Niigata University

15:30-16:00 Bridging white matter tract and cortical function using surface-based structural connectivity analysis

Shigetoshi Takaya, Senri Rehabilitation Hospital
16:00-16:30 Perivascular space and brain lymphatics
Toshiaki Taoka, Department of Innovative Biomedical Visualization (iBMV), Graduate School of Medicine, Nagoya

University

* Poster Session 16:30-17:30
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22nd, Feb (Sat)

Session 3, Imaging of Neuro-Psychiatric function by PET/MRI

Chair: Hironaka Igarashi, Center for Integrated Human Brain Science, Brain Research Institute, Niigata University
09:00-09:30 Imaging neural and glial pathways and their functions in homeostasis and pathogenesis
Makoto Higuchi, Department of Functional Brain Imaging Research, National Institutes for Quantum and Radiological

Science and Technology

09:30-10:00 Dynamic controls of the dopamine and serotonin systems in neuro-psychiatric disorders

Yasuomi Ouchi, Department of Brain Biofunctional Imaging, Hamamatsu University, School of Medicine

10:00-10:40 Diffusion Imaging in Neuropsychiatry- from Big Data to Biomarker Development
Marek Kubicki, Departments of Psychiatry, Harvard Medical School

* Coffee Break 10:40-10:55

Session 4 New paradigms in neuroimaging

Chair: Kosuke Itoh, Center for Integrated Human Brain Science, Brain Research Institute, Niigata University

10:55-11:25 Primate non-invasive EEG: a window into human brain evolution

Kosuke Itoh, Center for Integrated Human Brain Science, Brain Research Institute, Niigata University
11:25-11:55 The role of the default mode network in value estimation: A combinatorial study of fMRI and deep learning
Junichi Chikazoe, Section of Brain Function Information, Supportive Center for Brain Research, National Institute for

Physiological Sciences

11:55-12:35 Non-invasive modulation of deep brain circuits with focused ultrasound

Lennart Verhagen, Donders Institute, Radboud University, the Netherlands

12:35-12:40 Closing Remark Hironaka Igarashi, Center for Integrated Human Brain Science, Brain Research Institute,

Niigata University
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PO1 Scalp distribution of event-related potential following error-feedback sounds in patients with myotonic dystrophy

typel.

Shugo Suwazono, Center for Clinical Neuroscience, NHO Okinawa Hospital

P02 Impaired PtdIns(4,5)P2 synthesis in Drosophila neurons causes Calpain-dependent neurodegeneration

Yohei Nitta, Transdisc Res Prog, Niigata University

P03 Excitatory/Inhibitory Ratios observed by proton MRS measurements at 7T

Tomohisa Okada, Human Brain Research Center, Kyoto University

P04 3D pathology of cerebral amyloid angiopathy based on tissue clearing method

Masafumi Inoue, Brain Research Institute, Niigata University

P05 A novel splicing variant of ANXAT11 in Japanese sporadic ALS patients
Yuya Hatano, Department of Molecular Neuroscience, Resource Branch for Brain Disease Research, Center for

Bioresource-based Research, Brain Research Institute, Niigata University

P06 BRAFoma- a radiographically homogeneous, morphologically heterogeneous entity?
Manabu Natsumeda, Department of Neurosurgery, Brain Research Institute, Niigata University

P07 Exome analysis in 54 autopsied Japanese sporadic ALS patients

Tomohiko Ishihara, Brain Research Institute, Niigata University

P08 Anatomical and functional features of corticospinal circuit in healthy and injured brain

Tokiharu Sato, Department of System Pathology for Neurological Disorders, Brain Research Institute, Niigata University

P09 Analysis of the role of basal ganglia circuit using dopamine receptor and NMDA receptor mutant mice

Toshikuni Sasaoka, Department of Comparative and Experimental Medicine, Brain Research Institute, Niigata University

P10 Glutamate Imaging of Alzheimer's disease model mouse

Ken Ohno, Center for Integrated Human Brain Science, Brain Research Institute, University of Niigata

P11 Participant-driven simulation protocol with a mock scanner for pediatric magnetic resonance neuroimaging preparation
without sedation

Kenichi Yamada, Center for Integrated Human Brain Science, Brain Research Institute, University of Niigata
P12 Epileptogenic mechanisms in resected foci are different between LEAT and Tuberous sclerosis: An optical imaging

study of human brain slices ex vivo.

Kitaura Hiroki, Department of Pathology, Brain Research Institute, University of Niigata
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P13 Elucidation of motor control and aversive memory formation mechanism by dopamine using dopamine D1 receptor
gene modified mice

Nae Saito, Brain Research Institute, Niigata University

P14 Aifl-iCre knock-in mouse line: a tool for conditional gene manipulation in microglia

Manabu Abe, Brain Research Institute, Niigata University
P15 Interactions of three monoamine neurons in social defeat stress responses
Maki Kikawa, Hidekazu Sotoyama, Hisaaki Namba, Hiroyuki Nawa

Department of Molecular Neurobiology, Brain Research Institute, Niigata University

P16 Blood Biomarkers for Differentiating Cognitive disorders from Psychiatric disorders

Yo Higuchi, Department of Molecular Genetics, Center for Bioresources, Brain Research Institute, Niigata University
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VYA Fh— R EE 7 XA LV HET
% ARV O ILEL B K OVABIREN & bic
80%LL LK L7z, ZauZ, #fustosa & o ILEI
AP 1. FRIEENC RV > T 7 ARTER DN B
IhdZ EERT,

D. BE2

B ILEl L)L % ATN BT U —23 4L O
KEHIT X 0 fBHT L7z, A+T-REICBW T, & < I
FZRETIRME LN Z L1, AR B R
W7o ILEl LoUUZBERRO HND Z & AR
BLCTBY, FEMEHOIa A h~—h—&
LCHATHDAREMERN S 5, iK% A TR
IZHED HEETH 5,

VAW~ A T a XA TR E T fRAT
MO, ILEI 28 AR & [[IERIZ ST 7 ARR 2> B Af
PRIEENZ > THOW SN D Z LRSI,
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1. Nakano M, Mitsuishi Y, Watanabe N,
Hibino E, Saito T, Saido TC, Suzuki T,
Nishimura M. “Synaptic activity- dependent
release of presynaptic ILEI/FAM3C.” AAIC
2019, 2019 4 7 H Los Angeles, USA
2. ERRAE, =V AT, EBEA, B
FeFRRSE, AL, PIEMER, $AR]
1R, VEATIEAS. “Presynaptic ILEI/FAM3C
is released in an activity-dependent manner
like AB exocytosis.” Neuro2019, 2019 47
R
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- SLRIBFTE R &

TIVINA~—IRIZEE 25 ) MERE BAE L7~ 2B s F AT

RAREE 4t EREY
WEoHEE N P, mF P

DRIRERFBEE LRI & DFHT

DHFBK RIS T AT

MREE
70 BT A RESEFENT TR O e E O —HE R LM (single nucleotide polymorphism: SNP) 72
JTIE7R<, E0VELDOF NI R7E2E DN 2HEDHZ ETHEREZ LV ESHPATLIR) V=Y
JNREP N GIT WD, ARFSE TIINAFZEAT « 85 THSREMRAT 700 By (N80 - = T e E0R)
TN ST HARIERL 7 LY N <~ —¥ (late—onset Alzheimer’ s disease: LOAD) HBEDF / A
T—H NP T LAT—=FRT T Y — LT =5 B ) b=y 7T —=2) v, RO

BN RN G- 2 5 AD ~D B A T3 5,

A BFREEE

PRSI 2 B EN O F 5 % E b
HFRELEL TR 2=y 7 VR AT
(polygenic risk score: PRS) o=/ I v/
URAZ7 227 (genomic risk score: GRS) 72342
REINTWD, AFETITET 2D OFEEEZ K
MR O 7 v oNnA v — 9" (Alzheimer’ s
disease: AD) BBE Y ) LT — & & HWTHIAT L |
R OBARH RN EOFLE AD ZHBIL 5 5D
DNEENTT %, AD TIXMRI 7 — & 72 U2 K B3
BN A~ — I — DR HR T WD,
BEHOBEBHERN ZN LRI EEL 5
TWNDDMNE D NEFIRDTZ8HIZ PRS X2 GRS & 1A
BT oREMARKT 5, ZNITKY AD OEs
MERERBYUOMOI v 7 7 2B
T D, E7o, AD DBIRAYERID T DO TR
(FRICHEMRIRSE) DOBIRAVEER & & OFE R
TDDONEFND T2 DI B RO BT 55 2 17
9 2 LI LY BEEHEBENEVER T TITK
BENTVBEKIN AD TEITH1E I L
STERTI T VRY Y a =0 7 ~OIEH &
T2,
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B. WFFE 5L (Bl ~RfE & &)

5 T HERERRMT 7203 BF CREAT L7249 2, 000 5o
BEHEBIOTNAINA~—IREBEDT ) AT
—ZILSNP 7 LA TRIESNTEY, £ 180 JifE
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THERATITZOICA v a2 T —3 a VT 21T 9,
F 72500 FILL EORRIK T v — AENTORT
Ly =D TR TR TEBY, 2 b
FRIRTIZMRT SCBEIR A A~ — I — D HIE ST
W5, KEITCIRZ N GRIKDZBIR TR %2 E
BILT D70 LD ) AT — X EHRFET 5
Z L TPRS #HHT 5, PRS IIABESNTWDET
IV NA = GWAS T — Z IZIFR STV D%
SNP DIREA~DTFELE (p ECA Y X2 &) 8
B L, VAT IV NVOREZRALEE LIcEAH
fHFfEmE LTRBE NS, FH5EOENY X
77 U NES L FFORIRIZPRS BE< 725, FHH
L 7= PRS DR/ A A~ — D — O ZEkE & FHRE
HZNEIDERFL. TOMOBERTRMB L
PRS & EDOFREEABIT 2 DD MTT 5,

ENTE A EON Y TNE I i e o = E I b S
Tk b A RBEE R CTRREZGE TV D (K
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DY = ) ZA L T EITFIDICA
T a VIR EITO O E R Y Ty L
A ) NT =R B NIDT —HZ R—= L) H
va—RL7, A0 aT—3 g URIToT-
DY T T 2T ThDHINPUTE2 # X 7 mn— R
LA R e 2 B 2 72,
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D & \NE DB Z R BRI D Z & 3 AhE
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EATEDLEEZEZLND,
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1. Masataka Kikuchi. Polygenic analysis of
Alzheimer’s disease in a Japanese
population. Asian Forum on Alzheimer's
Disease (AFAD) 2020. February, 2020.
Hotel Tokyo (Oral
Presentation).
2. SgHUIERE, ERHEIL,

Wi
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JREEA, EHKKRE, B
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WhEE, BippFEMREE, Bl Ov—Ru=7) 250, Bl BEAMEENRE SN
BESTERRZETERT L ZEN/ROOND, TDD, RS RGITZEE 12 [11C] TGN-020
DEGELEOBRED FIREMEIC DWW TG L7z, ZORER, W< 22D TRIZE Y KRE2MBER G TE
LAREMRI O le oz, FTo, HEROGHIETRIEE STV RBEDEGEIZEI L T, AT
HRFEOFFECHEHELREILT DI LK VM ETARREERHLNERD . 5%, GRTFIEO S5
72 5 EE I X 0 S RED  [11C]TON-020 &GN ATRE T 5 Z L AR ST,

A BB

BB R BIT S- b R AQP-4 PET 73
NTHZEIZED, B MRIZBITAS AQP-4 v
U UNAREE 72 0 | kxR MIEE TSI IT DK
BEENMEITE 5 LIRS TV D, D AQP-4
PET 2 FHV N2 3R [11C] TGN-020 D e ElE L, =
NETHERFTORLTERSN TR, A
A2 D 2 1CH -0 OB BRSERTH R
EEAREICT 2MER D D, EFFET, ONEkK
DAERTFIETA 0 Th - - likgtaED [ L&
Hig LI BEORRINRO 5T D, SFEE
FEEREOQOEBRICHONVWTRAT A EE2 B
e L7,

B.BFEHIE Bk ~DORE % 5 Te)

HAIDIZ DWW T FE RS TL11C]TOGN-020 DR
WNELEIZIX GE ~ LA 7 7o H B ARl E &
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o BB A RIEEZ VTS 720, ARTIE
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B HEE LW T, HUOEMERHRD K5I T
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BT ONE, IREHIE, MEMREETILHAA
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IND, Fio. FEEMBER TR O REEEITE
WTIERERY =T 2F->TEY, ENOEFRH
YA 7 v b g% o [11C]1TEN-020 Hlik o Ay
BEMERKE AN D Z ENHIFF SN D,
HEY@IZ DWW T 2 [11C]02 2B k[ 11C] = = F
VEEGRT DBRIZE ST U LY F o AFREK
DUELDAFHIT L - T, HHREZ RKE < FmD D
AREMENHER SN2 D, 5%, S50k
WALIZ &0 | @G ED [11C] TGN-020 o> il ik
DFESL L, B MMIZEIT S AQP-4 vy B 70
AR & 721, KRk 7o MTEE) IS8T HKENRED fiF
HT& 2% LSS,
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OB IRNZE R TS [11C]TGN-020 fliEN TX 5
AREMEA R E S lentz, F72, OAT 53D
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RR 31 A EE TR R AN FE T
[ b et i3 B TS P 0D % R B S R FE L AL
SRR - LR TE S &

MR MR AR RE LRI - b FEEKICET 5 EERE

WRfREE A e D
BEsE  um eR D, mim k2

1) (BINKRZFAEZTAREN AT 2) B R TE TN L B

MREE

AU TH I kg LIRS & ORI A ST D BRI D HRIREEREIR BBV A R
#ifE (DRPLA) & a7 (MID) DOfSMARHIN O Bivk 2 & ERNRET L, Fox SBEICHE L7
NF R (HD) &g Lo, BifEU R ICAR Y Zv 2 I s ts LR ia i g & ofRE &
SR LTz, AU 702 I 9 TSR O/ N % AY HD Tilil ST & 723, ARBFZET,
DRPLA & MID Tl RAUAMIEEN OB N E L TN D Z & WD ORLE L, /INVRAREHIEIL HD ©
KRR 10%FEE F Tlb LT 5723, DRPLA T MID T /MM I FR D 50% ~76% % Tl
DU, KA L DRPLA Tl HD & RIFRIZK R D 34~39% £ T4, MID Tl 19~25% £ Tk
M LUTUW, BFRE L BT ITRAR Y 202 I kg LT 2 ENEZ LN, R
TR B O HERRECOMERTEZ L & U CRANFRRHIIRORD 23 /S,

A BFFEERY B. Wi 5 (mPmE~RE % &)
R PR BB R 1 & A PR & oD JEB] . DRPLA (6 HfRf, 18~37 7% : 26.7+/-
BZA LT 5, 207D, b FEERAE 6.6 ) &¥at7iE @HmmHB], 32, 36, 61

TR OB TR FERI R SR & % 0 42.3+/-16.2 %) D RIRKEE & ok Ot
Hamsg L, it 2 v Gl e s&r s ZERANTHRES L, Fx D EICHE LT

PRI % & RSk LT 2 b OB A fig B 5 v bR (4RI, 40~58 5% : 52.8+/-8.5 %)
%o R LBRBREALIT., IR R A ER L A (Oyanagi K, Ikuta F: A morphometric reevaluation
REMIE, Yat7W/, ~NrF o b URICBT of Huntington’s chorea with special reference to the
LMEET b LRI E R a BT 5, 2 large neurons in the neostriatum. Clinical

NHDELTRY Zv2 I (1C2) st Neuropathology 6: 71-79, 1987) D7 — % L Lrikfh

1TV, ZOGMERT R & R & G DIk A7 P95, HWAHxIRIZ, DRPLA OxffRE LTo

PRAINE DR & & & Bz ZHAlfET U, RAER AR ARE (66, 22~37 5% : 27.5+/-5.8 %) BLUVZ

FOHBL L | AR E DR & J{TE & D NS ORBOREE LTBEE (541, 45~66

B A JRER 0, AIIRE &R, SRR iR % : 55.6+/-9.4 %) &M\,

HT 5, R - (1) MRmAREEH - Oyanagi et al.
1987 L [FER D ikE Wz, Thbbhir~
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VEE-RT 7 4 e iz 20um BREO
10um B 2 #c% KB L, = v ZA/L/ME L
BARR 72 8%/ MR % A 3 2 Ml 2 bR A & (R E L
Too FRIRBT S AU MIAAAZ L L D RAREZ SR &
FLIAR L~V ORI BN TER SO B IEH
B E FREEREICBVLT 0.5mm2IZE £ DR
K% BT DA O WAL 2 = = LRk
BLTF 4T E2HNTEAIL, BIREE-
IR O W E AL 2 T U C ROz 5
U7z, ARz O Wi fE 100 um? i 2 /i
FREARAE & L, 100 pum? A |2 KAl & L
T, REVFRHIR T RIREE I L Ok D2k %
FHAI U7, BRSSO MikiE, DRPLA I3 R A
BEL, VatkTHEeENTF U P UIRITAR B R
EiToT=, (2) ZhBITEKET 5 6um EEI A %
FAWTHRY 7z I g tt 2 it L COkA
TR LT,

(f BRHE ~OBLRE) BRER] & b HIRIERK 23T
A7 —LFartr bR %%ﬂ“(b\é =
KRR E B ZE B ka8 7 (#3397),

C. ot R

(1) xR AREL BRECE T DML o
BT, B OWTRIFE 100um?2 A 0 /N AR
FUCHBRETR DN > T2 23, BEOWrmfE
100pm? LA o0 RAHRRE M C i, B B, IR
BT ARED 80.7%FE TR L. #TIX 70.7%
Tl LTz, (2) DRPLA O/ fa
Bk, JRIREE TITRIIRD 60.6% % T L, #k
T 50.8% % TR LTz, RIS
X, RBAREE TIIRI RO 34% £ T L, W%
1339.2% F T LTV, (3) Yak7HoD
FRFRAR IR D OFREEITIEFNC L > TE DD E N
REWVD, bm@W%w@iiﬁﬁfiﬂ%@
76% E THD L, #653% TiE 65.2% £ Tl
ﬂ@ﬁﬁ@ﬁi@hvfiﬁ%@w4%i@
BT 25.9% F Tl LTz, (4) BEHR D
VI NROT— 2%, NIRRT R
REZ TIIE IR 15.9% F T L. #lk T
11.7% £ T, KRR R IREZ Tl
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35.2% % T, % TIX 33.6% £ T LTz
(Oyanagietal. 1987), (5) AV Z /L& I R4
PRIBOMRERTIL, £ < OFRAFREMIL T3
R TNE I R TONE A Yttt %
L. FAUTKREARRE L C o0 m B TR

LI, —J . ENE AT D E ORI
o CRD BT,
D. &%

275 5% D 55.6 ik £ TONENEDMRLAR D1
PEARAE e 1, KA CHEIT L T D 2 &
MEZ LT, RY TIH I 56O SRR AR
FIOPIEIXTZ N ETHUT > bR TS
TERER, AWZEICK D ~F o b w TN
HUR R R AL DR R B 25 28 - B 41 D — 5 .
DRPLA & ¥ =& 79 Tldde L A KRB AN 4
MOBBENRE L TND ZENBZ B, AR
Heu i e OFREE 1, ANVRIARRE AR S 1 XN T b
VIR TCRE CdH LM, DRPLA TH, Va7 T
b | AN AT LR R D 50% ~T76 % FREE & TR
DU, KIAPRHLIL, DRPLA 232 F o b U
EFRFREED 34~39% £ T L, ¥ a & 7H TIX
KRR 19~25% F T L Tz,

WTNORA TS FRAFFRGHIL TIIERN O
WEAMERY 72 I L Yeta RO R
TROLN, BHARLZAHT LMD TH
~72, DRPLA & ¥ =& 798 OMREMEL N O R
U 7 3Rt RAFBRIC R ZE S A L &
W2 XA SR ZENE L DREGHC 6T
V5% (Yamada M, Tan C-F, Inenaga C, Tsuji S,
Takahashi H: Sharing of polyglutamine localization
by the neuronal nucleus and cytoplasm in CAG-repeat
diseases. Neuropathology and Applied Neurobiology
2004;30:665-675. doi: 10.1111/j.1365-
2990.2004.00583.x), 7~ Y Z /L& I IFDFRGRIK
TR DMl 1L, DRPLA, Y at >
. NCFUhUREBIZ, R T AEID
BENEAE EBfR L TAL D Z ERE 2 b,



E. f&7m

(1) %I AREE BREEOE T, AN
JE AR ZET R O e hr o 7o s, KRB
faCiE, BREEE, BWREETARED 80.7%FE T, #
7% T 70.7% % THiL LTz, (2) DRPLA D/
FRHIR B L, BRI Tl IR 60.6% % TR
L. # fiaM%ifﬁwawtokWW%
AL, BIREE CIIXR D 34% % T, # T
wz%ifﬁwawko@)yat7ﬁ®@ﬁ
AN DR OFREITIEFIC L > TEH D E N
REWDS /NIRRT R Tl R 76%
F TR L, BTl 65.2% % TR L, K4
PRI AL CIIRT IR D 19.4% £ C, #% Tl
25.9% % T LTz, (4) BEsRD N F o b
5T IE . AN R B R TR R T xR
15.9% % T L, Bk CiE 11.7% £ T, KA
PRARRHIAC 3R RAZ TII R D 35.2% £ T, # T
1% 33.6% % T/ LTz, (5) DRPLA, v at
TIE. N TN I DRSS R B
RY TG I VORI AE & BEE L TELT T
LT ENEZ BN,

F.AFRFER (Lissis oy 5 o)
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1. Verheijen BM, Lussier C, Muller-Hibers C,
Garruto RM, Oyanagi K, Braun RJ, van
Leeuwen FW: Activation of the unfolded
protein response and proteostasis disturbance
in parkinsonism-dementia of Guam. Journal
of Neuropathology and Experimental
Neurology 2020; 79: 34-45. doi:
10.1093/jnen/nlz110

2. Saito R, Nozaki H, Kato T, Toyoshima Y,
Tanaka H, Tsubata Y, Morioka T, Horikawa Y,
Oyanagi K, Morita T, Onodera O, Kakita A:
Retinal vasculopathy with cerebral
leukodystrophy: clinicopathologic features of
an autopsied patient with a heterozygous
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Neuropathology and Experimental
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1) By R RS 2) T KSR ST T L BB 5 45 B

MREE
AT S ED LD IR X (BLIOT 7 Y Y — A0 K D I EHIERR S i fiiash @) 23
AT LTV D 02 MERAIICRIE 3 2 HIEOMENL i 5, BARAYIZIE Ggtal BinFRIE~ T A
DRED I Ggtal ZHILSH, Z OB T HEY OIEMIT X 2 FEgHEE Gal o 1-3Gal ZReoiflHhE 4~ o
NRIBEMRET 52 LT, MBEAT DY X7 EENREICFET D, 7/ MREICL 0 ER S
A7z Ggtal IR KB~ T ZADM, M L OBHEIRIED O D Z /37 BIZOWTHL Gal a 1-3Gal #T
RIZLBU o AZ Ty NefTolo b ZAMRMEND X X TERMIR N0 -o T,

A FFEEHB

FxlTns Eo L5 by o o8 (BLU=
7Y —hD XD e fEHE S Lz ast )
DIHFIZBIT L TV D A EENICFEET 5

<., BioFUE~ D 2N HEmE LT 2,

MO EDREH X7 ERIKRB K TH D03 % 5
DHEPHESLTE UL, FrEDEX X7 B DRl
PREE b 2RI+ 5 2 & TR I X 5
TR BN IE DS 70 & O R ik g T X
L2 ENHIRIEND,

B.BFEHIE Bk ~DORE % 5 Te)

e R CTd D Getal DB T KE~ T XA DK
DI Ggtal ZFBLI W, Z OB T ED DIGME
2 & B BESREE Gal o 1-3Gal A HF oIkl & o3
JEEMRNT D LT, MR EET DX 3
B A RN RET 5, Gal o 1-3Gal Kk GSB4
L7 FAZL VR EN DM, Ggtal BEIETKIE
~ U ADMBITZ OV F IR L CENETH
D2 ENBEICHE STV D, RBFSETIL Ggtal
WG T KB~ T Z37 ) DRERN 2 v CE
T2 (MBFFERTIC TERB 4, IMFr IS
Ggtal ZFRBLI WD HiEE LT, MlERFEANTIZ

100

AW IL5 Rosa—mT/mG T =3— 12 P2A A%
LT Ggtal 2SI =V — 0 2 ERIL
ZE~ T AD Rosal6 JENLIZ ) w7 AT DHD
LT, Cre Varye ) —BaEI L TWDHIELET
DI Ggtal BFBLT 5 L5 RBIn FRE~ T A%
ER4 % (IBFZERTIC TIERE#) o Cre K7 A
—< 17 AL LTI Nestin—Cre ¥ 7 A & GFAP—Cre
v AEHNSZ EETEL TS (Nestin—Cre
FAFER), ZNHDO~T A ZHITEDLET
Ggtal (-/-) /Rosa26 (+/mTmG) /Nestin—Cre (3 5\
1% GFAP—Cre) v U A ZAFEL L | Z D1k~ 5 GSB4
LI F UGBS R R BEEL CE DS
YR BEEESNIEICEVIRET D, Z O
TR SN Wy 37 BT % O TR
iz RT-PCR RAEREN N = A Z T 0y T
AT ETHRT D,

C. iFFefsE R

BMBFZEAT I CERL & 7z Getal I3/ L
HLICTIHEERKZEAINLTEY, 7L—LAv
7 MZ XY Ggtal OEERTENE R A A U BFBLE N
BWZ EEPRBLIOY U —v—F7 2RI XL
DR LT, 20 1 HEERKIZ DU T RFLP 23 H
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XDLREMEE LT, Z 0 Ggtal BImFRE~ T X
Z BV E R OB B sk ITiA L, ~7 nfil<
U AR LEOREIN L O AREERE~ T ZOER
ZiToT-, BUEE Tl N RELREE~ T X
X 3 PEC, AL TEN ) & IR B AR oA~ T 1 il <
TALDOHLMNREWVTR LN NI, 2D
EIXBEROFEHRE KL TWD, RIZELNTE
Ggtal BIGFKIE~ T RAZONWT, FEX /7
L® Gal o 1-3Gal HEERTHEELL TWDHZ & &
Gal a 1-3Gal PLIRIZ THRGE L 7o, AR EABIK~
A 1PED BN, A & oA fllifas 2 R L, %
% BN T MR AR A % SDS-PAGE (2 C 2 BH L . PVDF
JEIZHRE. L CHL Gal a 1-3Gal HUkIZ L 2 21T
Sl A, BER< T A ORIKIZ DN T
2T OPFEERIC I THL Gal o 1-3Gal HUikpES
TR — 2 BARIZIRN D X DI Sz,
REERK~ T A5 DBRIKIZTONTIEGME S
TFIRKH SR 7-Z &b Ggtal REE
AR~ 7 2\ ZI3hE X /87 B D Gal o 1-3Gal #idE
PIERL TS Z RSN,
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WMHIOFERY Ggtal AR EEIG KRB~ ADBME
I, 2O~ U ZADNE#IZIL Gal a 1-36al #iE
PR L TWD Z PR INTZ, v T A IZEWN
ThEX 378 D Gal o 1-3Gal #51E1T Getal &
BTEDICEIVARESN TV EHESRTE
b, SEOEIIENEHRT LD TH-T-,
—J5 THENE'E L Gal a 1-3Gal #§1&1% Ggtal 7217
T2 ORISR BT Th 5 A3galt2 D%
HBHh7alhnwbtd2@ELHY | Ggtal BIsT
KTl Y Y — A EOBEED Gal
1-3Gal HEENHEL 2o TWNENE I DT ARHT
b, MRS RV EORERNBELETDHRHIE
LSEWERIL =L R~ 7 2P T THRSTH D & &
ZONDNR, =7 Y Y — hOMEANER S EE L &
5 T HDTHNITA3galt2 DB\ TR~ 7 X
DOIERLE LN S R, Z ORI >N TiET
7Y —ADHEEE ZOPEIEE D Gal a 1-36al
g DA T2 FERIZIARD ERIRFIC, Ny 7T >
7L LT A3galt2 Oiffa - K~ 7 ADER G
RERSE
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Ggtal BT RBIZEVBESX X7 E LD Gal o
1-3Gal HEENTEIT D Z LR SN, A %X
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UT4E., TALEN (transcription activator—like
effector nuclease) =° clustered regulatory
interspaced short palindromic repeat
(CRISPR) /CRISPR-associated protein 9 (Cas9)
R LIS 7 MREEMOFRRIZARTE L,
ZEI~D~ A 70Ty va kP L
J bR —va B EDT I AN —iEEM
HEDEDLZ LICEY, fiffhBaFRE~ T A
DOYERINTFIRE & Ip o7z, ARBFFETIEL, HWFEED
AHE T4 & CRISPR-Cas ¥ A7 A, BLUY,
fifE727T VN =V AT A THDLZL Y K
L—va EE WL, BRIt b S iz
7 AR EREOfES = B & L CTHF%E
2175, Fo, (EZ OB FUE~ U XDk
RO, HUREIRAF A M 72 AR5l Bl o B
W R Z AN E LTHEZITV., S E 0L
FH T B 20 U 72 20 3R 7 b 8 B B A
FBE~ 7 AE T X OERZ O 8 AR H I
SEOETE T HAN ORISR - SR Z1T 9,
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e E1T -7,
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Va AER LTz, PEF~ORAER, ZEFRE AL
RINCBA R ) v 7 T U b~ 7 AOERZ B
EL, T buRb—y g rofRireT L
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ZEIZEY, FEFOIRAR, EREAFEILIC
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T&7/, 20V O L7 bRl —ya #7952
L2 XD T A 7 BORWE BEKE S
LTI EWTEL,
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i EAE AR DOAERLZAT 5 WF9EE O AR RIS
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DOAFETHHFHMIT I a—R" L2k o F— KL L
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AR A 722 250 T O BR%E - R BT -
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Z LATREAR IR RIHEINEE A A B L. RiEE
FAWTo AR Z R IC L0 ER L 72 B 2 RGO &
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BOHEIZOEETH L Z LAPALMNITR-TE T, T L ORI LGB - R EH %
AWTEREL, BERFERECHER P OREN SO X5 IZHE ST D00 LT 5, R TEO
PRI RENCBIAF R SELBIEFUE YV A 2B L, VA NVART Z— L DfBE DRI
LT, MRiEEEEZER L, BEREICO W T LN D,

A BB

BIR FEICAFET D37 F RIEEMEMRR X, A
IREEEIC VT, i TEHEREE ZH 5T D
23, BERRF OFLIEHIEIC b BEERERNH L Z &
Oy TE T2, T35 OB 2 B s -
SRR 2 O CHEME U, MEAR T EE SR i -0HE
IR OFEEOHRIEN ED X HICHET SN TWD
DALY D, BUR TEOMBRFRIIZE S
FHRB ST LB FHE~YT AZER L, UA L
ARG H— L DBEDHEIZL - T, MRIGE)
EZ R L., BIEFEBIC OV THOMNCTHZ &
FEHBE LTS,
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PR T I & 72T F REBh AR S TFAE
TON, AVR T UEREAET DA LR UMRIC
HEHLUTHITZIT S, 4L F 2 R R
Flippase recombinease R I I A B TUE~
7 A (Orexin-Flippase ¥~ 7 A)Z W T, 4L %
VUMRBRRENICERTFRIALHEET D,
Orexin-Flippase ~ 7 A &%k & 7RI Cre
ERATLHERFUE~Y T ALZRIET
Bigenic ¥ AZAER L, Cre {KIFRYB ST
BEMAGDEDLZLICL T, Bd 2 FED
MREMIARIZ R 2 DBIR T EFHB I D, LBIET
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DOMFRHIRIZ e DB T2 HBL I EDH7-DIT,
Cre Vv EF—EE& Flippase(Flp) U 2 B
—Y & /=, Flp I Cre 2388392 loxP Bd%l &
X725 FRT oA A2 3855 L CH 2 23583 %,
F T, AUF T UAMRREFRAIC Flp 2R T 5
<~ AL GAD-Cre ¥ 7 AZRFERET, "M V=
= 7 < A Orexin-Flp; GAD-Cre < v A Z1Efk
L7=, Flp IKFANIRtEE Z v 737 /E tdTomato
ZHBLIT D AV 2R TS RPTEA L, Cre K
1FHIIZ ChR2 % J&HL 4% AAV & VTA IZRFTEAT
LT LT, AR UMRENREAEIN S NI B
ZHBL L, VTA-GABA #F#%7° ChR2 #3881 5 E1s
FEE~ T AR LT, 2D~ T ANLMAT
A AERZAERR L, REEIETE L ik s
FIELTCNL—RENAyTF 7T Tl ko
T, EENEMEEEZ T =2 — LR b HF 0L R
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SRATEMEALT B & . A LR AR RGBS A
2V A BRI ST, S 61, A B
RIZBWTR~ T ZDOHEIKR FEIZNET 7 A S —
ZMAEE L, HESLIRE 21T > THKR T
9% VTA-GABA FHRR 3R R 2 TE M L S 5 & |
J UV AERPFEIND ZENRPF LN
776
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VU TBE Y ROMERENMKAFE KT D A
T = X LFE T EICER D RREENE N5,
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A LIRIERICEE LTk, YA 78 A OB
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BEFENE « FIE - $URSEL B0 2RERE, Ario
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DERBWEEZITV, f2fliniz2niz,

R ERAEL L & BV T, DSCAMLL, S6, mTOR,
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KIF3A, KIF3B, KAP3, KIF17, CRMP2, NR2A. NR2B
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T OV % BGR9 30 Bl L C direct ELISA THK
NORBEDERIC L VEEREY 7 EHD
Ay Y —=27 %17\, direct ELISA TE&MN K
7S o 725312 OV TIE, sandwich ELISA T X
D REE IR EREIARIT T2, T OREER, Ha kiR
JEREICR T, HIEE T NR2A AN, BIEETO
KIF3A DA, RIS & OMAIER T CRMP2 DX T %
R L7z GRsesfit), £72. @ik h L2
RERORRRE L LT, #EARFIE 24 5, DM R
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ATEEIC 3T DARPP-32 & Z DG MEZ i+ %
calcineurin OB NT U ANFE L ENLTWVD
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