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SEEINTWS, SCAT7¥DRPLA (dentatorubral-pallidoluysian atrophy) 7Rx&. fidRY
TJIWTIVRICOWTH, AFO7 7O0—FOBRAKRBZTOERENAHZ BN, —A.
SCA8. SCAT10. SCA12, SCA31., SCA36. SCA37Z& LI I— NRERIILERE DR
HIHENTWS, LML, ASO. microRNA. CRISPR-CAS13a. DNAzymeZk & DRNAY - L
VIV T TAO—FIE. INSOERBOREICERATHZARELH D, Fic. FERELKRERE
IC&BMDSCAEH. RNAY A LYYV I DEAMIC K > TIZ E R 2 ATREED S %,

AR DB TCOINS DESICL D, RARBROERRREZHEILT S &N, NS5 DERN
BEEDORKRSBRERINS BRI ICODEERAT Y T E1R%, SCAFHBEETH D6, SCA
BEPIRVOHZ2EREORBELRIRN—NE/HEL. BRET Y ZNRITI2LENH 3,
ERRAERMIEEIE. KERREERF (FDA) OBREEZBLIVENH D, Kic. LI
EFNFFEICINZA T, BEEOHBEEFEDEERZEERLTWVWS, NI ATY—H—& BEED
BEUANDEE, REDOET. YRVDOHIBIRICEITZEBOREFA. BIER. J/R—~DE
b, BREOEEEDOBIMRTFRELZTHAT Z2DICERTH %, Y FTILHT A1 XHUNE WERERER
BT, RERBEERART S Vv EBEIT DI ENEETH D, KETIE. READISCAECRC-
SCADMFE A, Ataxia Global Initiative (AGI) & & U'Critical Path to Therapeutics of the
Ataxia (CPTA) £DHADH &, INSDOEBICEDBEATWNS,

Spinocerebellar ataxias (SCAs) are a group of rare autosomal dominant disorders affecting the
cerebellum and efferent and/or afferent connections. The core manifestation of SCAs is
progressive cerebellar ataxia although other neurological deficits add to patients’ disabilities.
Among almost 50 SCAs with determined genetic mutations or loci, SCAs 1, 2, 3, 6, and 7 share
the expansion of coding CAG repeat as the causative mutation, and their pathogenic
mechanisms have been extensively studied. Therefore, these polyQ expansion disorders are
preferred targets for therapeutic interventions, and solid preclinical animal studies have been
conducted in some of these diseases. Phase | clinical trials are imminently planned for this year,
focusing on silencing toxic MRNA despite the disappointing result of GENERATION-HD1, a phase
Il trial of an antisense oligonucleotide (ASO) for treatment of Huntington’s disease. There will be
an opportunity for clinical trials of similar approaches for additional polyQ expansion SCAs, such
as SCA17 and dentatorubral pallidoluysian atrophy (DRPLA). Therapeutic development of non-
coding repeat expansion SCAs, including SCA8, SCA10, SCA12, SCA31, SCA36 and SCA37, are
lagging. However, RNA silencing approaches, including ASO, microRNA, CRISPR-CAS13a and



DNAzyme, may be useful in treatment of these disorders. The remaining SCAs caused by non-
repeat expansion mutations could also be targeted by technologies of RNA silencing.

With these advances in preclinical fields, establishing clinical trial readiness has become a critical
step toward successful clinical trials of these experimental therapeutics. Since SCAs are rare
disorders, we must identify large enough cohorts of SCA patients and at-risk subjects and
obtain natural history data. Clinical outcome assessment measures must meet the qualification
criteria of the U.S. Food and Drug Administration (FDA), which particularly emphasizes the
importance of the relevance to the patients’ daily life in addition to psychometric properties.
Biomarkers are useful for assessing target engagement of therapeutics, disease progression,
the disease onset prediction in at-risk relatives, adverse effects, stratification of the cohort, and
the modifiers of disease severity. For clinical trials of the small sample size, identifying the
optimal clinical trial design is essential. In the US, the READISCA and the CRC-SCA studies
address these issues in collaborations with the Ataxia Global Initiative (AGI) and the Critical Path
to Therapeutics of the Ataxia (CPTA).
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PKCy & (KO) Y IRZAWLIHENS. PKCr W RFAES =4S & (Chen et al,
1997) . $EHTPKC yr V& Ligit (CF) -PCYF+T7ADND AH%=FHIfHT 2 (Kano et al.,
1997) ZEDEHSMICHE > TWS, PKCr-KOV I A TIEREERICIEN D AHDEE & TRV
HTD (RAD) PKCr D#EE, NVEET 2 2 ENRERT. BBV TDOPKC r DAEEHIEEE &
REATHolce COREBRT DD, DbNEF T/ BEHEIAIILAZEAWT, KHRFENIC
PKCr OFEBZHIEU . BEARRIC. FEHICIEIPKC y NEIET Z2HBMAPCTIERIBELTWS
PKCr-cKON DU R &, $IFEHRICPKCr ARIBLTH D BAERICIEFEIE L TWBPKC r-Res¥ ™ X
HEER U, NSOV TRE, BAEBREIUOPKCr-KOV IR Z KL, RAVNKICE TS
PKC r D&E|Z &5 U T,

F9. PKCr-KO, cKOXY U X TIEHAESNEEIN T LW, NI L. PKCr-Res¥ o X
Tlx. HBREEFHEE LT Wz, DED. BRAPCOPKC r H'. HAEESDOFEICHETH D EE
ZbNfco TI T INHATA AT, BRAPCHSR—ILEILEHEET>Tco T5&. PKCyr-KO,
ResN 7 XA TlE. CF-PCYF+7ZADNDIAHANEEZTNT W, 5IC. PKCr-cKOY T X Tl
MORAHNERETHoTco TDIH. A TPKC y WM AEEN Z T B & Tlcld. M DAH
EFHOERNBEEST 2 EEZ S5NT

ZT. PKCr-KON¥ I RXADPCTIF. CatkFMEKF v RXILD—FETHEBKF v XILZNUIER
b\i%j(bT\,\ﬁ,o ZDOFET, KON T RAPcKOVY I X TIEPCTHIFEDIEFIAMET L. CFH¥
DESHERREZTDOLZIEICHARUCHER. RRNBERI/NNATDRNENLT 2 EHHA
SMCEoTco TNSDEEIF. BKF v RIVEFEBZRICHEEL cEHP. PKCr-Res¥ I X T
FHEARERREICEELUC. AAEDLS. PKCr EBKF v XILZIHIT 2HEZHSE. ThZe
BUTPCH5DOENZHIET 5 & T RRNICIEHRZES 2HEHT 5 A RRS N,
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HEEAWT, IMEREODcrus [FEBICHE WTIE, HEHOBRIAEAKEH S BN RS T
BESESIERBAUVCEENRANZERTZCEEZRBE U, COXSRBRIGRWAN %S5
YR iZcrus 1D5a-MS7+XTOFILRZ—ECOAVIS— XY NcbfcoTHEELTW e —
H. TIFVIMETIE. BEREADICLDSIZTRIINDZEHR/INCIMNSTDFEICKE <
HKELTWBZENREINc. TNIEFREFZEEDIGEDHFST, 5%&@@%1A47L3m
THRAKRTH 2o INSOFERIE. BELXOFERMENKEEFTEENSDIRANEZES
ZILF Y IMEICEDEXD, ZILF Y IHEEENSDESEHRKE #b@”tﬁﬁwmﬁt
MELTWBZEZRLTWS,
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AFREZHFTR K2 SRR AR,
&)1 F5F R K2 B STRR A AR R PO AL,
INEFSF IR [HR K 2 BN TR A AR IR AU L]

i E = AW/cDRPLADRIEF & D FHl

[(BER] BHINEHEIRZRE TR, MRZLUIORSIISEEBRINTZHAVWTRIEFHRZHETET
ZZENHASNTLWS(Peng L, et al. Neurology. 2021)A%, ERIZIRCABERIL 1 (AZEHELE
(DRPLA) TlEfThnT W W, £z, RUTILY I VRTINS X Ny 7 EFRETE & UKaplan-
meier;ZELN D, Wik ZmodernBMEE I K 24 FBEMTZ AW TRESF & Z T8 U fRiE
SIHOBEETEELRWV, A IE. DRPLAICE W THEIZEE EH S ER DA ETEERT%Z
Ehel. BEFHZ TR,

[HiE] U CEETREICKDEZMNTONIIEG D > 5 RIEFR DL H N H S2DRPLADE
FH2030lZRE Ulco 7TDDINTX KU v T E£F BT (weibul, exponential, gaussian, log-
normal, logistic, loglogistic, loggaussian)& & U022 D#ZFEE (Random survival forest
(RSF), Deepsurv) CCAGY E— RN S DREFRDHEEEZ ML fzo Leave-one-outiE T
BEDFMZ 1TV, RMSE (root mean squared error), MAE (mean absolute error),
Integrated brier scoreZRiEEIZE Uz,

[iER] RSFAWIThORIIEETCHROBEA LI N, RSF ICLZ@TTEY E—MKIC
BIT2. H5FHMHECOREEXRZHE LS, [iE#] DRPLAORES T/ T EFRBITIE
BHTH 2, Ffcw RUTILI I VROEGFRNICLDREFHRO TR TIE. RSFEIEFUSHEL
femodern/S M FE B EZZ SH TIRFT T DI ENEF L L,
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BARER BEEMIIAT XZEEZPAFE HREARE - INEREZR,
HREEN BEEMIIKRT? KZPREEPMTA HEARE - NEREZR,
AMEE EETYARZNETREGERE Y ¥ — HERAR,
BHCFE [RHIIAT KZREEPMAR MEARZ - MEEPEF],
EARTAN BEEMIIKT XKZREEZAFR HRARE - MEFEZ,
FHA® BETIAZNETRBEERE Y 7 — AR,

TIRZRZ [BEMIIRTE RZ2REAMTR HEARE - INERER,
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FREX BEEMIAPNETREGEREY ¥ — HERRRY,
APER BEEHIIAR? KZEEFPMER HEARSE - NEREZ]

INIPEE T & B PoggendorffEHRDAMBEZEILIC DWW T DIRE:

ER - BW] IKEBEGICKIDET - SE-ZHERA - BBESHNEUC S Z &hCerebellar
Cognitive Affective Syndrome& UTIRESINTE D, /i & B RENEEEE & DBIBEAIE TR S
NTW3, —A7T RNBRZEELESY CERUCBICHHENITNTVWELSICREZIZ2HEERR
T#% %PoggendorffRIFER ED W DO DEBRRFE OB IF. EFRBICKITE2HEBEERDL S
BNICEREND DRGNS D, [to5DIRIBT Z2AMETILOHFIRE EN B/ EERIALIC
5L TWBAEEENH D, £ THRAIE. WKEEHIPoggendorff R DIEHRAREICES X
ElcOWTREZ1To> 1,

[k - AE] MDA ITHEEZ © DINFEF (CS)28%1 (HIMm4Fl. EE244). FIF70m). /I
ZIESE (CD)20%1 (SCAB 761, SCA31 741, CCA 64, F69iR). FE/IAMZEA (NS)2741 (H
mi0fl, EEI7H). FH66m). BEE (NC)24%I (FH68m) D4EE%EXFRIC. PoggendorffX
xR\ HEERE (958, FEEENE AR W fccontrol3EE (1288 21T L. EHEEZEH
UEBECRET LB ETofco S SICCSEI8HIIC DWW T ETARIRET 2 AL @8t - BB ARER
EBEOEEFMZTV. BRELEORFEREZIT> /e, RBICEGOMEZ (L EEET ZRER
TEZREKI D, CS-NSEICDOWTEHRERZ BNERE U fcvoxel-based lesion symptom
mapping (VLSM) &7 % 1T > 7z,

[#58] controlRETIIBREICERE IR O L o b’ Poggendorfffs % B W o $51R K
CS. CD. NS. NCE=Z#n=n. F¥974.6%. 66.7%. 90.5%. 89.8% & /\KEEEH THEICE
BTHolco —AT, RERKEEIEZELEREXOHICEREGHEBIIRDEI >7co CS. NSEE
TRERBICEREIROBRH > 2h. VSLMO#ER, #HERT(L &/ \XNEARERE & OBEED
RSNt
[ZER - &R ULLD. ERREZEST/IKIBEHITRIERENEUIC SEMZRICE U WE
REEZEIMEADES I E R T, FBEEERIFcontrolfREDRECIREGESIIEZE S FEEL TL
BWZEHS, BRARDEIFEREIEES PERGIEERZTICLD2EDTIERVWEER U, &
BFBICEE L INDNWEY, AREFLDERRFEOMBICHEAS L TWSHREENRE I N
o
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direct current stimulationhicerebellar ataxialc & |Z 9 5348
WRICEET DAY

Non-invasive brain stimulation;E®—2> T %direct current stimulation (DCS) HV/\B4E
YR FIC RIFTHRICDWTHRET U fzrandomized control trialh’5 D RESTNTWS, Th5I(C
DWW, intervention%z 1-2;8fE(5[E]/18) DDCS(1-2mA, 204/session). outcome” Scale for
assessment and rating of ataxia(SARA)DMAERX A7 EULTXY DT S &, Mean
differenceh’-4.01[95%Cl;-4.64~-3.38] £ /5%, XNBE TIFSARAZX I 7 IFIFEAEZ D SR
DT, ZOMESNIHRER. 2BFEEE. EHDCSZITS I TSARAXITH4ARA > ~ 6
WETDAREZRET D, £lco NAKIE. (1)EREE (M) ICBER, BickBzEL A&
(Benussi 2015, 2017) . (2)#%5E& M) CBE. EHf (FH) CBBZELAE
(Benussi 2018, 2021) . (3)C3/CA(EHF)ICHIR., Pf2/Pf1(FIEERIE)ICEBZE < A&
(Barretto 2019)D K SICEENH DD, BETHI2EHRBEZHATHOEZAEIEMEEBEBXRICE
59208 IEH 5, NKNRBZENE UTELISKAWSNSRBEI+EDEMREE THelectric
fieldld/WBA. DED IR, BRICHA BT 5. BRERIBMEROMERITHITL. WK
FEEDHAEDLEDREEICOVWTIRN T Z2RENH D, £le. INSDDCSHADTRIEY
NEVTF—=2 a3 NAEIIBIIUESRTH D28, EEEE+DCSOMEIRILIINETH %o
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Sensory electrical stimulation DEBE/NKNE HAEEE DIIIE
SFIEICH T DR

[IZ U ic]Sensory electrical stimulation(SES)ISBEHBSRIMIC & D R EEEHRZ RHT
%neuromodulationFET#H %, SESICK D SnEPINEREEDIULA/INT VY ADWENRES
N, FRBIIMNEBFEEEAOGENSEFINTWS, SESOBEE/NKEMLE (SCD) BED
A ZRBHEICHT T DMRICDOVWTIRET U oo

[FEINRIFSCDEESZ(SCAG : 14, CCA : 1%, JREKEEIL. Fih64.4+16.6/%. BIK
HAfE15.8+3.06F) & Ufco 2RI MR BRIGRICHIRER & TRR=B/MO RFIGEZ DTz, SES
ETHRAIFIREHZ R E U, MBREIRERET & Ulc, 3S0MWBOIIMEDEREE%Z
- B, —E53E GtERE) OFEOFHET T SESOMRICDODVWT, ELEHEDZER/NZ
A—%— (O5%EHEEMEE. KIR) SHE/NIX—F— (BEIRE., /\T—XXRT NLE
E) #&5FUlce RERICHRELIDAZREBZTTED. BROFEAICIEBEANFETERVEDS
ICECRE U T,

ERIFARZEIFSESORERMEICL 2B EH EHRD > Tc, HREG. MR-ERERMG. HR-
BRBEFMIISESEREIC & DISKEBEMEE. KR, BEEREDRL. /NT—IRT ML
EEORE L OERERD DR ZRU T,

[ERISESOEHEIC & D ELOENEDEME/NTA—F — BB/ A —F —[CAIRNRREEZRD S
Nico Ffo. SESICK D ZEBRBRHOELDENIENRA U 2 &i&. SESIEFIZAIZRBHEICE (7
ZRMNEFEERSE WS HREENTREB I NS, SESIESCDEEDIM/\NZ VY ANEZBHNE
U 7eneuromodulationFEZ&E U TEREBbNn %,
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BH AEERRATE XKZRTLFRMER B2 ITFFK]
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RA BB ERBERT FHREEF,

wH EERERXPRZREZRAFR NERARZE],

KR B[P REARMEMTER WEXRT SR MARRR]

B/ RZEIEE - ZRAEMWIERE D SEES & RBEDEE

(1% U IC] BRI EAE (SCD) - 2 RIBEMIEMSA) BEDEBREE IC D W THESSUEDER SH
SRETU oo

[FEINRIF2021E2BENS52022FTBFTICHUBREARK U /\E) £/iFV/\EY B AR Z FI B
L7=SCD. #2WIMSAEEIT56I(MSA-C : 4%, CCA : 2%&. SCA31 : 2%&. SCAG : 24,
REURIETED L. EHB61.7210.6/K. TEREAE12.4+7.8%F. SARA17.8x52)%= R E Uz, 1B
EFHREi s U CREXBEEFESM(AMSD). i O0EBEZMFFME U TMMSE. FAB. /NXERAN
BERT—I)L. RBEBXBRE(STA)ZEHE LU, 2 5Ic. MRIIC X %Voxel-based
morphometry(VBM)Z B\, /NiXES KO EEBEEBRFOEEZ(LICDOVWTHRIT U, KERKIC
WRELDEAEEZBTED. BROFERICIHBEANMSETERVWKLSICEE LT,
[ERISEAICEWT, KAUEBEREIC KD HERREIMET LW, BAS I RRAEEE
TIEROSNBMN > Tce BXSUEDE AN S 15FICHRAERBEENHASN. TDSE8F TRRE
BOIS—hHE5NTc, VBMZFHIITEIESI DR TIIRRERI S —DERICLZ/NKNEED
BANCEIEBDI o Tee Flew TT—BDERICHEWTIFAEBA20~21(T - AEIZEE]). ZBA38(fAl
BEIR), ARA. BRERTHZOBBN IS —EUDEF & B UEBRLTWL, EFSEHFD
EBA44~ABCEIFER D SNEH > T,

[ER]|2FICERAERES. FHICEE N ETBXOEBEREELNA SN, SCD. MSAEED
ERBEZECHIT2HFERICAL TVINNOEERENEEL TWS EBbnic, 5. BEHA
IS5 —BITEORGEICEDLZERZEBRTHOIBR, EEORMICEDLDT - RAIELORE
DIEKIE. SEBICE L Z/XNEREEDIETICX I 2 EME TH 2 AN REB S i,
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[(BE] BfINEBEICN T 2ERIELREE UTEFNBYNEY TFT—Y 3y (UT. &+
UI\) DERNRENTWS, ELRBEFLBEABRTHDIcOMBPEREFISMTERVEWNDS
BEND oI, YR T2EBDEMREFRY/NEELIEZ S, 4HBEICIFELZHDDHEREN
ERINnfc. AMAXDOBENIZ4BREE2BEZRBRE T DLOICDERERAMNREAINZITO L
& LT,

[753E] AR SR 2 SEFINRIAR TH 2, HEPHEIZ2020F48 18N 520214F9830H
T WREBERYRICEVWTEBSNTWS2BBE C4BBEOEF Y N\ 2R T o BB/ E M AE
BETHD, 7V MALEESRY /K& REERcr BRICUEULZMR (EEKRFIER. /N5
VAN, QOL) TARFDEEEREZRAWVWTANERDIIG CERMROTORNZ1T >
Tco RARIFZERXRVEREREBUAZZNENOR/EZESDARZETITo> o

[({ER] BHRPERNICERY N\ ZRF 530NN IE U, 2BMF29% (BX16%. F
¥)EE60.1+£8.3/%. FHRFIEMEC.8F. MHBE174) « 4EEIF19% (BHE114. FHFE
62.8+12.0i%. FHIREFHARS.8F., MHEDLH) Sllc. ERV/N\FIEL65BROF I NN LA
ZIEWITNEH RN, HETFHRENER TSI o7, TDRHERMESITISERR/IVE
IMrETWN. —AHD OFHERIZ2EBE T717,420M. 4BE<T1,123,650MHTH >Tce =D
EDERIEVNEY TF— a3 vRlE ABRBEERRTH - oo

(ZR] &hVU/N\OHAERN TR ZT>cfcd. BRIIABRBRICHHIT BERICEL > TELVE
UTWeo REVEAETEERBENED S, POMNNLICEEZRIEFIERELTY
NEUT—YavDEhEZSN. 4BEATY I NNADELENSLWMEALH > b DDERR
ZFZBH > fco &> TARMBENEWVW2EREOEFRY \HERANMRICENTWEEZEZI 5N 5,



Session lll

INK AT LAAEEI Y3 R VYR DA
[S3.1] JBEE BE s A AEBRASLFER

RAF MBS [BXEERPRZRBHREIZMFIR],
MK BE [BEXBEAFZAZRERETLATZRR,
BH KRR RRAZARZBRE TR,
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FANESHBICE S 3 NHEBORE —5 v MHIIZRBRR
EOBEEHEYS2L—Yay—

HEEEFEPAR—VICET2RELABGERDIHICIF. FEANMDBHNELPHEEED /A
APELEICERT Z2AEICKT UL TFRANICERZHET 5 EHARARTH D, KR T 5+
AICHT 2 FHNEBFHOMREEBERAIT S EZENELT ZY MR ITEIHROESR
HIHREZHEEI D EDIC, BBV I 2L —2 a3 v ZzTofce AMRBERKREZBYEREZS
SDEAD R TRRREZHYRBRAICAIDITofco RETIE. BERICK D EILIZMERZ R
$57v bk (Wistarik, #lE) U THARBRZEEZ. ZO—ERBERICKEZRAERSES
INTTALZBEL, BORUERS Blc, MHORT TIHMERNEIC L DBLODERABE PRI
DEALCBZHESRKEBREBLEGHHFRSINLD, BERFATZERL TRRSEE2ETIDE
BIIRRICET Ufc, BERATREZBEHOBRICEYRIRZITS I ETEBEREZEENLT
e INNBEEY —VIEZBFARICIRSIBRELUICEER (n=6) [3@E# (n=6) CHNTEE
HENERICNEN ST YTal—YayifiRTR. Zv hOEYZERHEE E7/LTFRIH
) ZRAWEIIIRFICEDETILELRE, TEFTIILFAHIE, F. —EFERERITOREK
B (FARZSAXY) ICEWTEENBEICESONED —HT 5L SEBMENERET 2EIHA
ETHDB. BREHOZBROELDAET —FEYIaL—yarvh—HIBLSFHEICEE
FRINIA—=FZRBEIELIcE B, FRRS A XVIEERR/NS T LITE T 2R SERHN
AFEFTORBEHR—E U, ULDBERNS, TV MBI EBICL>TRERBDIIAIV I %
BICAALTOBEOEBEEFHZFAITELSICB el &y BTV —VIELAIICKT S
T4—=R7AT7-RHHOERICERLRKRENZRCT I ENRERS NI,
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	成熟小脳プルキンエ細胞でγ型プロテインキナーゼCは複雑スパイクの波形と協調運動を制御する

