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BEHE R NRENED D B, HiaES MmO b o
(autosomal recessive spinocerebellar ataxias; ARCAs) 1&, AF
TREKICBWTEHE 502 7)) — F I A v RED T
LawnwZebdbh, HiaFEEERED DO (autosomal
dominant cerebellar ataxias; ADCAs) |ZH_RTHEEZ HNT
Wh. F 7z, —RRICEHEER ML ONEIEED b 0 b S
729, MEENFHEIZ L o TIIEESHEZZOTLT L b BIGA
WhVWEVWIHELH S, & 512, ARCAs DA ITMH AT
HiE L % W2 O FIRE DR T E TIFEE L E R SN TV DIE
Bl % <, ADCAs TEHH A HO LK) FVE I VLR
DLy Y OBEFERETARZIT LR SR Ev)
FENT O S b Fno T, BTN IHAITS N TR
MR ERD L SHET 5 BN,

WEDT ) L= T2 AFAOMESIZ LY FHZERK D
/NBIISHEBINZ BT, ARCAs O EALHEIZ TSR 4 L [FE S
NTETWE. ZLT, INHOHBETFOERIEBOKA
FIEBITH ASND Z LG SN, BRIWZEEEDA S 2
2= ooHsb. ZOizd, HEEHKRIZBWTY, MEENF
RIS —RE BbN 2B ETFARIC L 2 REIERT
LRI LTI 2 nEEZ 55, ARCAs DFFfLE L
T, HIEM - BRNZEEE® 212, BRSSP REETH 2 =
EREETHLN, 2L AREERIZoE) LTV TYH,
ARCAs %569 RA » b & LCIE, A% 30 Bkl & #54ET
oI DGR, FEER)FEE R £ 72 (XA RERE 0
FRAE, BERCHTTUME, FEVE, Babinski BUf5 & v o 7o HEfR BRI 5

RFEHERLEE, =2 —uNF—O&0k, KR L L)%
Fons.

RETIE, T, RFICBVWTHIESN T2 00,
FRMEI LT L B E < v ARCAs & H1u0 2 Z D FFRAY
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Autosomal recessive spinocerebellar ataxia-10 (SCAR10)
MIM#613728

SCARI0 &AWy safkff k7074 FF ¥ AV TH 5D
anoctamin-10 % I — R % ANOI10 D@ {nFARIZ I Y AET
BIRETHL Y., FERAKERDIEIN,, T/ A2 LVFFF
JE—FTHLE)AYE— FOEE (c.132dupA) 12D
HELD7L—20337 NER (p.AspdbArgfs®9) % ff 9 AN
FUOBEAHRERNT -0y RSP SHE SN TWED Y, K
BlClk, REBESMHEF VLY AZR (p.Y203X) A 5T
VB Y SRR 6~46 W L 1A B AT B L 30 A
WZHET 5. REME B IS IR0 £ 70 LRI AR 5 % A
AR, NMIISFIZIN 2, BRBCETTTHE, Babinski B & &
HERIREEE DS A SN L oM IR 23 5. F72, #iEm
BoelT, mEMEE) 28 b5, EITEIE, NER
SHBRATE D b D05, FEIED S 25 FELL EfGE L T AT
TR RIRESTHI E THA TH B P, pY203X ZBETIE, 58
FEARHT 1L 40 R & 12 <, RRAIBEREIREE © fEb 2o v & v ) i
73 5%, ARCAs Cld—Ii =2 — 1/ XF — %45 2 L 7%
W, ARETRMELLRVI EEHRTHE Y. 1+ F v
INVOFEITEE L, B GETLRH LD F Vg X735
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RLTADARIERRITH Y S ME SN T 5, i MRI TlE
B O/ININZERED B 5115 . Anoctamin-10 F45 12 £ D ZRAYIC
coenzyme Q10 (CoQ10) KZHMWHEL L Z & H 5, 1 H 1,000 mg
@ CoQ10 #4512 £ 1) 3~4 » H LA 57 < s BN g A3L
BT EPWEESATHL Y.

Autosomal recessive spinocerebellar ataxia-11 (SCAR11)
MIM#614229

SCARI11 13 2011 FF IC 5 H S S W BB IC B v Tk £
M~y sl sy Ly =2V AIZED,
synaptotagmin-14 * I — N3 % SYTI4 DA EHERI A+~
A2 (p.Glyd84Asp) % [fl%E L 72 ARCAs TH 5 *. /N
OB ORFMEBFEEIET D Y, 50 AU KHT ST
THIET 5. WS DHEREIER, =2 —aF— Mz
ExMEDT, iNMRI LD /NEZEO AL R L, RHED) 5 E
B LAHMEI I ZH M & b 2 RBIEIZ L 27 L
L, GBoOIEOHINE L QISR RBDPHS 0242 5
W EEMEIX 755 C & %2\, Synaptotagmin-14 (& ¥ F 7 A/ %
GLaWNNEBOT Y A4 N = AT S EEE
5 > %27 B O synaptotagmins 7 7 3 —D—D2TdH 5 Y.
Synaptotagmin-14 (T & b, ¥ 7 2D T )V ¥ ¥ B IC R
ELTBY, BEIZLY/NEED?S OEHEIEE SN,
synaptotagmin-14 DFEREFES: F 7213/ MK OFERER EICE S
ZEAYRREICE b o T B EEZ NG Y.

Autosomal recessive spastic ataxia
of Charlevoix-Saguenay (ARSACS) MIM#270550

715 % X 7 1@ Charlevoix-Saguenay-Lac-Saint-Jean b
7713 ARSACS O TFATE (5T CTd 5 SACS DZEEF v 1) 7 H322
M1 NEEHEBEICEELTW S 2 25, MRICE5HET
HEETHLT. LhL, BETRARZELHALS
% L OMEBA LN, HRMITAS L, ARCAs & LTiE7
)= FI A LRFUEICKRCHEE D SR TWE Y. FRy
OHBIBIE 1 iE~1 B O/NEIFEN S {, /MR ES) 2
A& SRR E S X B IR 0 72 40 W F TSR T
EEE 2B Y. Fo, BEEEMES I 2 — 08 F —F ke
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HBEBEIRIN AR T 2003 H 508, —MIZEHIZb72-T
BRI B Z &%\ BN AL L L CREBA R
OHENM LN T WD, Lo L, RFEoMREANRER ©#8
52 EDEW ARSACS 13 20~30 BACEEET, BRI
FET 5500, HEMEREOZ(LIEASN VI L2S
VBN MRITHE, /N HUER L SRR, T, 56 5
2BV TIBICHIRDBE TR A LN D Z LB LAHT
% 2 10>'

EATLE(E T T 5 SACS 1312,794 bp 12 K S K H—0 T
ISR, BERKGY U7 ETHD sacsin ¥ I— FL
TWa " $TIZ100 22 5 BIETERPHE SN TEY

BRPR##ZZ 56 %65 (2016 : 6)

o DPHARL LT, 35MIERMICBWT 28R LD 7
L — A7 FER pLys234Argfs*2 % [/ % L T\ 4. Sacsin
X, TEFF B A A R Hse70 125543 % Dna] KA A
YEALTBY, xR0V X s BEAREL
8 Ry R EHEREICMboTWnA T T, i
252 X % sacsin OFEFETERIZL Y, DL L DMFEE
Ve B X AR, BF iy vy BWHAE A A L 2
HZias EEZHNE. —J, I hay R 7S5 ems
RHBUTAF Iy 2 BRBELEA LD L TIEFEICHIEL T
WA, sacsin (XX P N T O5RIZED S dynamin-
related protein 1 (Drpl) &#EG3 452 &TI ba v MY 7H#
BEOMEFRIZ DT W Y Zoed, BRIZEYI bay
FU7o#EENSEL, S v a3y N7 ry NT—27 HkkE
T5Z L LMRERDEKNTH S I LARBEIN TN,

Mitochondrial complex Il deficiency,
Nuclear type 2 (MC3DN2) MIM #615157
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M2y Y T7OSEICHELLE#EET TTCI9 O R EHARE
BRF IR ENT UBREGHRERIC L) MR AHEEY 572753
FRDV201LEICA 7 ) T b S Y. REBOIRE
ERNI IR D 2% & RERIEND 5. EIRE LTI, #1T
TEO/NEPEERY I, T & i & U 7o & B SO T A
HASIEIR T 275, MR RRIREE & v o 72 BB A SN S
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FNTH LI b TWn D 2,
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TIX 174 T TRHMEBZE 1ZIEH C, Z0BBEORSHE
AHELL, 23 A S BITREEICINZ T, ) DRk, BrEkE
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(Fig. D" zofh, RBRE, #% AWEREICEES
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Fig. 1 Brain MRI of the patient with 77C19 mutation (p.Pro54Alafs*48).
Brain MRI showed symmetrical high-intensity signals in the inferior olives (left) and lesions adjacent to

periaqueductal gray matter (right) on T,-weighted images (adapted from Fig. 1b, ¢ in Kunii et al."”).

=27 LTELRLNAT DL Y,

e OIEPN 2 3BIIF AL D R EHEAKT L -2 T b
ZEHL (p.ProbdAlafs*48) Th -7z, IhF Tz s
WARERLF Y ABRELNET LAY T MERTH
), TTCI19 733 — N9 5 tetratricopeptide repeat domain 19
FERBTRRIC LD, FEBEICEFEREY V33 ko CHE I
TLTwa Y,

ARSACS, MC3DN2 IAHZ b, 3 ba > B 7 ORgeRH
WEELIFETH S ARCAs & LT, 7V — N7 1 eLRE
2z, X Fa > Y7 DNA ORREMERFICE) < POLG-1 #
ot DZEHIZHE5 { mithocondrial recessive ataxic syndrome
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RABFEZR EDFHNT WS 1,
Spastic paraplegia 54 (SPG54) MIM#615033

3k SCAR10, ARSACS, MC3DN2 %1% L& & LT, ARCAs
T, ANMREFIOIN 2 CREERE 235 RR, $4bb
REMERZ L) DOV, ZOMIZBWTEIEEE LT
& R (hereditary spastic paraplegia; HSP) (24748 &
NTVLLDLEETLUEDNHL. HSP D) 5, HAREKIC
[ SRR LT B iR HSP 13 ARCAs DRI 56435 T
SV, YRR R T & SR HE R IR, JERE
JEIR % PE 9 BT HSP 1, EIAKTIE ARCAs & [XBlI25Do 7
Wb d b,
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B, HEH D L2 ARFEORER (p.Val220Phe Z252) (X, 45
e & DR A R O NI & B ATREESHEL L, dEE)
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PhoTw7as, BARERRIZMEZ T2 2 ofl, EE
PG EIRR, M ks, SRS, LI ORBRERE, T
IREYRANT, JRGEEZF20 7. i MRI i, BEfS RN
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HY, MRS TOFTRIT I N AL TWw5b. R AZSED
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Fig. 2 Brain MRI of the patient with DDHDZ2 mutation (p.Val220Phe).
Sagital and axial sections of fluid-attenuated inversion recovery MR images revealed mild atrophy of the cerebellum
and the thinness of the splenium of the corpus callosum (arrow) (adapted from Fig. 1b in Doi et al.'”).

TE 30ms

TE 144ms

Fig. 3 Proton MRS of the patient with DDHDZ2 mutation (p.Val220Phe) obtained from left thalamus (echo time 30 ms and 144 ms, respectively).
Arrows indicate the pathologic lipid peak at 1.3 ppm. ml: myo-inositol, Cho: choline, Cr: creatine, NAA: N-acetylaspartate (adapted from Fig.1d
in Doi et al.'”).

DFEI Lo TEHUEEHUPH LT b L EbNs.
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\» % ataxia with vitamin E deficiency (AVED) (ZBJ 5 E ¥ 3
> E, abetalipoproteinemia (ABL) 28175 % I~ A K E,
coenzyme Q10 KIBJEIZ BT 5 coenzyme Q10, ataxia telangiectasia
BT LI o 7 b 70T A YR EICMA, BRTRAL
72 SPG54 12817 5 MRS TOREY — 27 %= &, #7272 hiN
AF =N —DOHENFLEND.
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Autosomal recessive spinocerebellar ataxias in Japan

Fumiaki Tanaka, M.D., Ph.D.", Hiroshi Doi, M.D., Ph.D."” and Misako Kunii, M.D., Ph.D."

UDepartment of Neurology and Stroke Medicine, Yokohama City University Graduate School of Medicine

Recent new sequencing techniques allow the identification of novel responsible genes for autosomal recessive
spinocerebellar ataxias (ARCAs). However, the same phenotypes are sometimes attributed to the different responsible

genes in ARCAs. On the contrary, the same responsible genes may cause heterogeneous phenotypes with respect to the

age at onset, symptoms, and the severity of the disease progression. In addition, it is an important issue to clarify
whether the gene mutations identified in Caucasian patients with infantile-onset ARCAs are also observed in Japanese
patients with adult-onset ARCAs. In this article we review the characteristics of several ARCAs, the existence of which

has been recently identified or confirmed in Japan.
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