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(FE3X) : Spinocerebellar degeneration is an incurable neurodegenerative disease. There are
more than 25 thousands patients in Japan, in which 1/3 are patients of the hereditary
spinocerebellar ataxia (SCA). In this study, we succeeded to suppress the atrophy of cerebellar
neurons and eventually, the progressive ataxia in SCA type 1 model mice by the intrathecal
injection of mesenchymal stem cells (MSCs). A part of the grafted MSCs was found to fuse with
cerebellar neurons. Our results suggest that intrathecal injection of MSCs may be a promising

treatment for the SCA.
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RIFER. MR, SFHS. lHER. TH B
Lentivector Z AL f= RORa [Z&ATIL X Tk EREH ZEFEEDLAX 2
—EFDEEREAD ST (FESLF A I L Critical period of RORa—regulated dendritic

development of Purkinje cells in vivo)

EI5E A XMEMNERR(BAEE) 9/18-21/2012

EH B0, REERE, RMIERHE. HI—K
ESURDIZYIIIRIZENT, ¥ORBHED LA TOE—4— (X B MmEk
ETILFUITHREIRMISGEEFRIRET S (EXFMMIL Correlated

expression of a transgene in leukocytes and Purkinje cells by the murine stem
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20.

21.

22.

23.

24.

25.

cell virus promoter in transgenic mice)

EI5EAXRMENERR(BAEE) 9/18-21/2012

Development of highly efficient and cell-type specific gene transfer into the
cerebellum and its application to gene therapy.

Bandung Biomolecular Medicine Confrence2 (Bandung, Indonesia) 10/5/2012 (7
DvTwSUKREEHE)

Okonogi N, Nakamura K, Suzuki Y, Kaminuma T, Sutou N, Nakano T, Hirai H.
Cranial Irradiation Induces Migration of Bone Marrow Derived Microglia (BMDM)
to the Cerebellum in Adult C57BL/6 Mice

American Society for Radiation Oncology, 10/28-31, Boston, USA

(BottEL-=&)
Goenawan H, Hirai H.
Modulation of lentiviral vector tropism in cerebellar Purkinje cells in vivo by a

lysosomal cysteine protease cathepsin K
ER 24 FEEBYFTAH RS () International Synapse Research
Workshop 2012 11/8-9/2012 (X TRHEEA FH R

it 8. FH B

HH/INEME 1R /99140 I ADHKE IR AR T

EE£FER HAMEBERBHAREEX NEHRAEDORERHALS
EFFRICET ORI FR24FEEMRFH(ER) 1/9-10/2013

FH E

SCA3ETILY IV ADERERFZ RN & AAVO BERIRIE 5 (C LS iEHEaER]
BEorEt

EEH@fm HEattEBRSRBMREE NEBXREDCREBMHALE
EFFRICET ORI FR24FEFEMRFH(ER) 1/9-10/2013

EiR ER. =B &R, FH BN 5 AR
i EE A SR RRMECFEAZERAN VT TRNYAAD A H=X
LDfEA
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26.

217.

28.

29.

30.

31.

32.

33.

FIOEBEREEFEEXRE(ER) 3/27-29/2013(3/27/2013)

(BoBELEEEIVRIDL)

EH R

[/ ICE 5 RRERENECTFRFEOREFELTOERIVAILARZ—
EZRRAL/MET LA IR N—T T T7  HEINENE=1—O 4
EM. D ODENLBEGEFREEZ—DTIOU KEEORBH RUHRESE
HMOE—2—DRF

F O EIAAREEER KRS (HR) 3/27-29/2013(3/27/2013)

AL BE.RE RECBH ¥ TH B2
LR/ NINEME 13BICEITEERB K33 FrRILIE, HEH/NKTILE TH
flICEWOTHIRAEL B EMELESIEECT
F I ERAAREEES KRR (HR) 3/27-29/2013(3/29/2013)

NI HE.WNWE R#H.BEH ¥, TH BEH
LBH/IREMEIZAONEIEERER Kv3.3 FrR/LIE, EE/NNTILEL THIE
[ZEWCHIRRSEE BEMELESIERIT
Neuro2013 6/20-23/2013 &R

5% . Shuvaev Anton, =F #£F.=F sh—.H X. 50 BE.

EH &=

HH/PMINEMESE I IORETIVLIZHTS mGIuR1 DHEEEFR £ & AAVY ZRLY
FEEFABRICEDFDHEERE

Neuro2013 6/20-23/2013 =ZB

0 R%. KL E=E.TH BN
FIRARROHBRAREENICEABRBGEFIERRI HEGFHRBRIIRD
e LR AT

Neuro2013 6/20-23/2013 E#B

Fathul H, Konno A, Matsuzaki Y, Goenawan H, Hirai H.

Distinct transgene expression profiles in the cerebellum by the direct
cortical,intrathecal and intravenous injection of AAV9:Implication of gene therapy
for cerebellar diseases.

Neuro2013 6/20-23/2013 Kyoto

Shuvaev AN, Sato Y, Goenawan H, Yanagihara D, Hirai H.
Disruption of metabotropic glutamate receptor signaling in Purkinje cells

expressing a lentivirally transduced mutant SCA1 gene
Neuro2013 6/20-23/2013 Kyoto

=K ZR.EH BN 56 B
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34.

35.

36.

37.

38.

39.

40.

41.

42.

INBINRIES FTRBIERIFBAIL S D LF RIS TEALTRAAyFHEE
Neuro2013 6/20-23/2013 Kyoto

Hirai H.
Progress of spinocerebellar ataxia research on pathology, model animals and
gene/stem cell therapies. Toward clinical application.

F 19 EAXREGCFARERFNMESR 7/4-6-2013 LU

Konno A, Shuvaev AN, Miyake N, Miyake K, Yanagi S, ShimadaT, Hirai H.
Disruption of metabotropic glutamate receptor signaling and rescue
throughintravasucular administration of AAV9 in a mouse model of
spinocerebellar ataxia type 3

F 19 BAAXREGCTFARABEELFNES 7/4-6-2013 L

Yamaguchi T, Konno A, Miyake N, Miyake K, Shimada T, Hirai H.
Robust and cell type—specific transgene expression by applying
tetracycline—controlled system to AAV9

F 19 EAAKREGCFARERFNMESR 7/4-6-2013 ELL

Matsuzaki Y, Oue M, Hirai H.
Generation of neurodegenerative disease model mice using the altered
neuron—specific synapsim I promoter.5&

19 B HAEGFABFESFMES 7/4-6-2013 L

Huda F, Konno A, Matsuzaki Y, Goenawan H, Hirai H.

Route of AAV9 vector introduction decides the distribution patterns of
transduced cell in the cerebellum:Implication of gene therapy approaches for
cerebellar disease.

F 19 BAAKREGCFABRERFNMESR 7/4-6-2013 ELL

Hirai H.

Retinoid-related orphan receptor & (ROR @ )A &I B/ ILF THIRAD
REELFM

£ 86 MAKXRLELFERKRE #&E 9/11-9/13/2013

Hirai H.
Development of Gene and Stem Cell Therapies Against Neurodegenerative
Diseases, Focusing on Spinocerebellar Ataxia

The Indonesian Neurological Association Congress, Bandung-Indonesia,
10/24-27/2013

Konno A, Shuvaev AN, Yanagi S, Hirai H.
Disruption of mGIuR signaling in SCA3 model mice expressing mutant ataxin—3

and the partial restorationvia intravenous administration of AAV9
Neuroscience2013 11/9-13/2013 ¥ > FT4I3

Konno A, Shuvaev AN, Yanagi S, Hirai H.
Perturbation of mGluR signaling in SCA3 model mice expressing mutant ataxin—3
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43.

44,

45.

and the rescue by intravascular administration of AAV92
3rd Neuropharmacology Conference 11/7-8/2013 4> 54X 3

Uesaka N, Mikuni T, Hirai H, Kano M.
Identification of retrograde signaling molecules required for developmental

synapse elimination in the cerebellum by an RNAi—based approach.
Neuroscience2013 11/9-13/2013 ¥ > FT4I3

BRIREA. A RE. SBHS. EFH BN

Staggerer YD ARIZEITZHTILFUTHIBED mGIuR N LIEREIXFZHD
RORaZWHELT D

2013 YFTARREIOFTR-HBEIRINI—VOBESA(TIVR]
12/12-13/2013

EARFRREFEH B, SEBE

Activity—dependent neurotrophin signaling underlies developmental switch of
Ca2+ channel subtypes mediating neurotransmitter release

2018 SFTRABARKOFTR-BRERAIFI—VDOBEF1FTIIR]
12/12-13/2013

—fkmEIT Et 54

1.

FH B

R RICBETDVMNILARII—RROER —BRHRICXT HEIHNE
BEDREILFRELT—

M ETHAREBHELERETCT . dEAM. 10/19-21/2011 BFFEERE)

(BoELE-V VRO L)
TH EM
1t SRAKAR 20127 faf) & IZARB121%14/28/2012 BB K

(BoBELEz VRS HL)

EH R

MELTEMBENESC->THERDION ? —THTITLUSNOAREE—(EF
DXV )T INREEZD]

DR EHREEZERINT—Y BEOT—V2avT e
7/24-21/2012

(BLRELIZVURD D L)

EH R

TAROEBESE(E—HREATDEN—]

1t SRR 2013TTFZRD R R A14/27/2013 BHE KRS
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EH R

TEFOXYITTIUIIETET=aT vV HED RN
AEMERNEPHAREEIERVED—Y BEOD—VavTd AGHE
8/29-9/1/2013

e Hirai H, lizuka A. Chapter 22. Recent developments in gene therapy research
o targeted to cerebellar disorders. (pp401-422) Gene Therapy Applications
(ISBN:978-953-307-541-9). Edited by Chunsheng Kang, Publisher: InTech,
Aug 2011. (MBR—T8492~R—T)
TH B, EZ5E NME~DEEFEA
INKEEENKER DMNIFEICELTWLDDMN (FOFa7IL Ik-iEEEDER
R) [B1TR]
i AR (R, BEES (RE). PIUETE. ISBN:978-4-521-73442-2
EXUE | (FEH) toH
EIEE-HX?% (HiFEH) FH o4
wRix
o
Web~— BERFZFXRZREZRARM KA EHERNHFBEREEEZS T
;/URL) http://synapse.dept.med.gunma—u.ac jp/index.html
BERFR—LR—D(TLRYY—R)
BEXE | (EZRMRM) ECUETH/NMIEMRE 14 2 0FEEMEH
http://www.gunma—u.ac jp/sb/sb.cgi?eid=281
BE XY | Nature tH R AR 2012 F B E 455 Nature Spotlight on Gunma ] D FE{T
http://www.gunma—-u.acjp/sb/sb.cgi?eid=509
EHEEOD 2011 £ 8 B 17 B /NRZEDT-HDEFHAE - =M - BEMAREE
A IEYHRERRI—R THEREIT L TRALE., (B 114)
T?{i (REXZEFHTHE)

20019 A 298 FHHEMFVYUNRRIZCTLABIHLEVWERE-RZOEI(E
e AIBEIREN - HEAXZERATMARA TIE53FCEIETETLSE
EEE: MOHBITIELVEFE, 50> TAETEIITHS ! 2 IOBAFLTHE
NEZHEL-, (BME 49 4) @FMHET>YT5R21 THE)

2012 £ 4 B 27 BAFARREE - tH SR ANERT 2012 (BREKRFE—AL. #9150 4)
(BHEXZTHE)

FRIFICRERARDBNEEA -, FERICBRE. —RBOF (10 £)H1ERR
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PERE[E->T=,

2012 FF7 A8 AHRZAEERKBREZT HRZH}H T LA TDERIGLEREE]
(BmE FEAE 10 B) REZEE-FIHET)
HEERORAMEREEMRICEKREL DHRFELEIC, ANEXT TATS LD
HMZEHRBAL. HEDOBRAOEIRAT=,

2012 8 A 22 H/INPZAED-ODEFRBRHBE (IPFELE10R) (BEEX
FTHfE)

BHERO/NPEENAREEZFMBLUIz. X NEXT TOTSLOFEMEERBAL.
ERICHAREEZEAL. RBRILDLARLTLLIET REMBZHARD B
NETAT=,

2012 11 B 15 BRIBE I RERFEFLLENF YN\ (SME L. 284) (5t
K759 21 -#E™H)

— B DHIZANEXT TOTSLDHAEEBERREERBNLE=,

2013 £ 4 A 27 B/AFAGEEE - tH 5 ANER 2013 (BRAEKRFE—AE. #9150 &)
(BHBEXZTHE)

FRIPICRERARDOBATIEA -, FRICERE. —BOAH (10 £)HHFE
FEHBL. SHITELCA NEXT TOTSLDORBREREIZDOLNTERBAL., B
PERE[E>T,

2013 £ 8 A 20 H/NPRZAE DO DEFHRERHBE UNPFEE 10 B) (BEFEX
FTHfE)

HEERO/NhEENHARELFHBL . N NEXT R OFMZHRAL. HRE
EFEAL, EBREVLERRLTILSICET. REMRREHAEDB HEEA -,

HE-— &
HEFES
#
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Nature tH 5 kR 2012 £ZElNature Spotlight on Gunmal
A big hope for patients with genetic diseases

http://www.nature.com/naturejobs/science/articles/10.1038/nj0398
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