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Table 5. Linkage disequilibrium and haplotype analysis for 22 markers in the candidate region of 16q22.1-linked ADCA typs ITI 8 families

Haplotype of disease chromosome for 16q-linked

ADCA ype 11 pedigrees . Allele frcquency Linkage
Allele in general disequilibrinm

DNA marker  Locus BAC P2 P4 P6 P12 Pl4 P15 TI T2 pattern  population (%) (P value)
D1683043 RP11-120P24 2 2 3 4 6 3 4 6 — -
D1683031 RP11-120P24 g 9 9 9 9 9 9 9 68.1 0.113
CTATTO1 RP11-292B23 2 3 2 2 2 2 2 8 18.6/22.9 —
TAGAO2 RP11-292B23 3 5 3 3 3 3 3 6 12.2/297 —
GGAADS RP11-93HS 1 6 1 1 1 1 1 7 1.4/9.4/13.5 —
D1653086 RP11-361L15 3 65.7 0.093
TTCCO1 RP11-361L15 6 60.5 0.0462*
GATAN RP11-5A19 5 44.1 0.002*
D168421 CTC277H} 4 75.7 0.205
TTTA001 RP11-297D21 4 65 0.0566
CATGO03 RP11-297D21 & 76.9 0.0519
D1683085 RP1-167P11 4 81.8 032
D1683107 RP1-167P11 7 139 <.(001*
AATO] CTC479C5 6 475 0.0258*
D1683025 R-61512 6 75 0.215
TCTAO R-61512 5 46 0.0227%"
CTTTO1 RP11-354N7 13 28.2 0.0009*
D168496 RP11-521L9 5 542 0.032*
D1683067 RP11-123C5 7 419 0.008*
D1653141 RP11-123C5 7 44.4 0.011*
GT0l RP11-7005 6 15.8 <.0001*
D1653095 RP11-419C3 5 — —

* P values show significant linkage disequilibrium by Fisher’s exact probability test (P < 0.05)

mutation. If this is proven to be true, the mild anticipation
observed in our families might be caused by another mecha-
nism, as in SPG4 (Hazan et al. 1999). Obviously, it is still
possible that a certain repeat that has a small repeat unit not
detected by the RepeatMasker is specifically expanded in
our patients. We also do not preclude the possibility of
pathogenic expansion of a certain repeat hidden in the re-
maining small regions, whose nucleotide sequences have
not been published. Screening not only dynamic expansion,
but also other types of mutation is needed to discover the
cause of 16g-linked ADCA type III

Finally, the fruitfulness of this study may be important
not only for 16g-linked ADCA type II1, but also for other
diseases linked to this chromosomal region. The finding of
11 new polymorphic markers as well as the present BAC
contig in chromosome 16¢22.1 might be valuable for dis-
eases linked to 16q22.1, such as candidate tumor suppressor
genes in breast cancer (Callen et al. 2002).

In conclusion, the finding of a complete BAC contig in
16q22.1, a number of new polymorphic markers, and a com-
mon haplotype in 16g-ADCA type III is very useful infor-
mation for identifying the mutation for 16g-linked ADCA
type I11. Identification of the disease gene will greatly facili-
tate diagnosis of SCA patients and will also have an impact
on our understanding of complex molecular mechanisms
underlying ADCAs.
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Y, ZORER, a21 %72y b i bR
FROMBEMBICA B L TWads, b
Purkinje #HARICHR { FEH L CT\va72, SCA6 TIE 3 5
iCE=BIT/D Purkinje #RHEO MR A & WELTIBHR
REDOMBRE & THOEMRINB ZABERD
L0IEBROEEFZE (M 2). Lal,
DDXRYTNE I U EBE D ARERITED
T, TOMRERBEERILEXF LIty
mirots, £, BRI SCA6 DATHED L7,
BPDETTNE I VFTRED SN T A,
EHICRY INY i T BHE0C2) % A
W L 7oA, SCAG DEEME R Y Ly =
YR I DVEPERRRL 2 EEOE VO T
HELY, FFMEICE DRI Nl S OE
FAK % 1% D B Purkinje #1481 29 739 (9
3). ZOREFIEE b ICHlaRICEE L Th a8,
—EERIC BB s, X5, T oBEET
Ehra2lt 72y FMIRTBHAETRRIN
LERRMAEE BT L T, BHES Mg
BRETEF Y LY I vHoMNERER? S
O, REEHOBEEIBEGLHE T2 L&
AofTED, 02 EEOEERKIL SCA6 DIE
BRFICZPORY IV FIVHEERL &5 R
HHERY V% 2 vic X B gain of toxicity H3ES
ELTwAAEE2 B L Tn3,



@ BDDIC

——gain of toxicity #* loss of function #*
SCA6 TRV ISP 2 VEHOMEHST
F o FABEOBBEL, Fr 2 VEAVERE
T5IEIWEEOMAETLLoTER, LEL,
HFEHE O & 9512 LT Purkinje il ZHEIC R L
THE LT %D, gain of toxicity 7 D% loss of
function DD DOFEFwIZH TV, E{KF v &
NEREOELETARSICH Y, BEERZA
FEBTRERRZODLODOBAILH>THWS
Ywid, ko, 5% SCA6 XL EEOE T
77 A{ERLC L S iEME T OMA~ LEATY
(EFEASNS,
¥ 7=, B Tl gain of toxicity THRIHI N T E /-
ELORY FLY I VIR THLDRETEDD loss
of function i & ) MEERZ E T 2/ENVH 5.
7= 243, Cre/loxP ¥ A F LxFWTIEERKER
I~ huntingtin DFBREZET ST ATRT
BEE & &b I E RNEE oo R
MEBELTEY, 52, Y3 Y avSITO
atrophin @ / v 7 77 F D3R 6 & b atrophin-
1 BEERHT 2EE8HD, RV Iy iy
FEOMEBICID ZOFEMETTI2WMEDLIN
Tw3® IOk HCSBEZEPORYTVS I
VIRT L BE FEY O loss of function IZEH L&
MELEATV EEILLGNS,

3

1) La Spada, A. R. et al. : Nafure, 352 : 77-79, 1991.

2) The Huntington's Disease Collaborative Research
Group * Cell, 72 © 971-983, 1993.

3) Koide, R. et al. : Nafure Genel., 6 © 9-13, 1994.

4) Nagafuchi, S. et al. : Nature Genet, 81 177-182,
1994.

5 Orr, H. T. et al. : Nature Genet., 4 © 221-226, 1993.

6) Pulst, S.M. et al : Nature Genef,, 14 1 269-276,

1996.
7) Sanpei, K. et al. : Nature Genet., 14 : 277-284, 1996.
8) Tmbert, G. et al. | Nature Genet., 14 © 285-291, 1996.
9) Kawaguchi, Y. et al. ! Nature Genef., 8@ 221-228,
1994.
10) Znuchenko, O. et al. : Nature Genet., 15 62-69,
1966. '
11) David, G. et al. : Nature Genet., 17 : 65-70, 1997.
12) Koide, R. et al. : Hum. Mol. Genet., 8 * 2047-2053,
1999,
13) Nakamura, K. et al. : Hum. Mol. Genet., 10 : 1441~
1448, 2001.
14} Saudou, F et al. : Cell, 95 : 55-66, 1998.
15} Klement, L A. et al. © Cell, 95 ' 41-53, 1998.
16) Shimohata, T. et al. : Nature Genel, 26 29-36,
2000.
17) Frederick, C. et al. : Science, 291 : 2423-2428, 2001.
18) McCampbell, A. et al. © Hum. Mol Genet., 9 © 2197~
2202, 2000,
19) Ophoff, R. A. et al. : Cell, 87 : 543-552, 1996,
20) Kraus, R.L. et al. : J. Biol. Chem., 273 : 5586-5590,
1998.
21) Wappl, E. et al. : /. Biol Chem., 277 : 6960-6966,
2002,
22} Yue, Q. et al. : Am. J. Hum. Genet., 61 : 1078-1087,
1997.
23) Ishikawa, K. et al. : Am. J. Hum. Genet., 61 @ 336-
346, 1997.
24) Ishikawa, K. et al. | L. Neurol. Neurosurg, Psychiatry,
67 : 86-89, 1999,
25) Fletcher, C. F et al. © Cell, 15 : 607-617, 1996.
26) Mori, Y. et al. © J. Newrosct., 20 : 5654-5662, 2000.
27) Wheeler, D. B. et al. : Prog. Brain Res., 105 : 65~

78, 1995.

28) Bourinet, E. et al. : Nat. Newrosci., 2: 407-415,
1699,

29} Toru, S. et al. : J. Biol. Chem., 275 : 1089310898,
2000.

30) Matsuyama, Z. et al,  J. Neurosci,, 19 * RC14, 1999,
#31) Restituito, S. et ab. @ J. Newrosci., 20 : 6394-6403,
2000.
~32) Piedras-Renteria, E.S. et al. ©J. Newrosci, 21:
9185-9193, 2001. .
33) Ishikawa, K. et al : Hum. Mol Genel, 8 1185

1193, 1999,

34) Ishikawa, K. et al.:@ Newrology, 26 1753-1756,
2001.

35) Dragatsis, [ et al. : Nature Genet., 261 300-306,
2000. :

36) Zhang, S. et al. © Cell, 108 * 45-56, 2002.

ESNikbd Vol 201 No. 13 2002. 6. 29 i 1137



WES - 6% 5220025 108 ' 637

7/ G I

LRIV TE 6 B (spinocerebellar ataxia type 6 : SCA6) 1, HRAHEMEELEOEFH/MER
FhE T, bDETIZ Machado-Joseph IR IRV THE L, a,-Ca F¥ Y FBEFD CAG YV E—
FORBHBBIZEZEY NP IVRIZBET S, EIEMERMRETER (RFBT, BHHA
EREE, B, AFEEERELY) 282753 HIVLORAPEEERIBIILENE C,
Hgo—tRbhs, £, AURETORLIERIC k2 RERBMFHRARE 2 B, 505N
FREERTRO XS, BEEERZFTIELH B, SCA6 DEEBETDY E— 2L
JERICEETHHLVIMEE TS, FIEEININMNEILFrfilgicB v Tid, o
BUIZNY I VRDE I 23 F ALEN-HBLZEASABE AT, HIRENZF v~
FNEADSLIMREAGE, MERY LY I VERE0EBbh 2 BN IRB AL LSS
HEND, ¥z, SCA6 DBEFEENF v ANVBHOREL ELTI L MoATRS, L
7=Ho T, SCA6 DFEFIZMOR I IS I LGB LRZAEEERH D, #FOBHIZHIT
TE LBV BETHS,

T K BEUMMEIE, £Y NS T R, BARARK, ALLYLF YR

FTORRBETFORE (EHEE SCA6ICBITE R

=9 07:5]

EREOF—=THBRY NP S KR, BERE
BEFOHRESICHS CAG U Y- FOBEMHEIC X
b, RUZNY I vHOBREICHEL ZEREANT
ETUHETIRETH 2, TOIEFLAED, HRIZY
FOREHRELER) LY I vEHEES D, BRER
PO bHBLHAREERT S I LBRE-TH S,
&2 AN, BEAKETIE 6 B (spinocerebellar ataxia
type 6 : SCA6) TILZ D X J iz, VbW 2IRAH AL
BELTELT, RV AP I vFOoRTizEzbd T
2o— 7 ThHBY, AT SCAG DEEHNR L F
%, WMENRHY, 2W, oTBREENVEE, PR

#), CaFrrANEBEOEREICOWTEBL, ¥BE
BRFEIZ 2L TEET 5,

I. SCA6 DEENER RS

SCA6 13, FERDEEFRMEBZI DB TIIEI/DRHS
BENDZNHBICHEI N, 2OPTHNNEEELE
wEEIND, EEEREENNERILE (hereditary
cortical cerebellar atrophy : HCCA) & % \» i3 Holmes %
BEERTNEICE L Ty 329, sk isgEms
/N B 4% 3 %E (autosomal dominant cerebellar ataxia :
ADCA) % 3 #4372 Harding O 98Tk, SBUE
(ADCCA-TM) IZ A%, FEERBIERYIC 7 L * » 2 iila

2002 4 8 B 6 HZHW

* A polyglutamine disease without so—called intranuclear inclusions.
e BRT [E l pRkSE R SE BR EE BAEAA & T B AR AR AEIR R (RMEMIBIYE) (B113-8519 HHEEMSURIE SR 1-5-45)
Hidehiro Mizusawa : Department of Neurology and Neurological Science, Tokyo Medical and Dental University, Graduate
School of Medical and Dental Sciences, 1-5-45 Yushima, Bunkyo—ku, Tokyo 113-8519, Japan.
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OTHERS SCA1 SCAZ
2%~ 49 1%

1 BEE (101 FR) oREEEHE RS
SHRE AEEE

AELEDAL T ASSHD SCA6 DEHEIARE

w, FRFEAEEFFHOATETELHD 3

ADCCA (¥ &b BiR 1 p Bl IR

fE) 1258 16 T@ kBT 2N TtHE L,

2HRLETEPMEENMRINDSY, LERTA
V—-7BbBEIND o, INNA Y — THEBRE
(cerebello-olivary atrophy : COA} & b FEIFHL 249 %
Fo5id, HCCADFEBETFAEETLAEHAD 15
KAWL DWTEBBITZ T, 9 FRH 19131 108
CEFE*AETIILR2REL XY, 20ESE,
Zuchenko 51 CAG V) E— } D RBEHE TS Mgy
HRELREL CL2BR TRV Lk, BifEs
CaF ¥ vy FNDoay 7=y bOBRET
(CACNAIA) DERIZ X B RFER, SCA6 & L THE
L7, EHES D 19 BRad Y PREIE -
SCA6 DBILTFENL - hEL 20, REFER
EZBELLEZID SHRRISCAE THS LHMAL /-,
Thrbh, ZFO HCCA DF¥HHI SCA6 kv I fEE
THol, BYDEEORBI>WITLEES X,
CHEHRTLED, BETEEE 16 BRadERD
SCA4 DEFNLEH T2 MBICEFEL T 389,
AFTiZ HCCA 2D L D&\ 48, SCA6 i3 HHA

2 1 SCA6 OEIFRA

WHE  Ikeuchi Matsumura Yabe Schols Gomez  Geschwind Stevanin
BES 89 48 35 43 21 34 12 12
W REIEER () 47.3 52 52.3 47.3 52 45.5 51 45
TR (48) 174119 8+1 9+6.3 —  11%10  14-16 - 10
AN IR .
BT/ R EH 100 100 94 100 100 91.1 100 75
Y k3R 92.1 100 100 100 100 - 100 —
DB EE 95.5 96 80 100 100 88 92 58
Rz 65.1 90 >71 88.3 94 >96.7 >83 -
ANDEAL AR AE 1R
IEFER
LU BRE 0 0 29 0 36 - 25 0
b - - - - — 44 — —
S BREETR
fiRig; 6.7 23 - — 6 - 0 -
SFru—3F R 4.5 - - - 0 - - -
A= 0 15 — - 0 — 8 -
choreoathetosis 1.1 - = - - - — -
T4 0 - — - 6 - — —
FERST 0 - - - 6 - - -
it {2 B _
TRk 5.6 - 3 - 35 - 33 0
Babinski #f% 1.1 6 - 7 0 41.7 0 0
REFRET 4.5 8 43 (FEHEHE) 18.6 35 — 58 -
W TR 34 - 26 — 50 — - 33
FSEhEEE, #R 2.2 8 -~ - 0 5.9 0 -
B EREE 2.2 6 6 - 6 - - —
Z D
BOETHE, 0(3.4) - - - 0 62 416 -
AT SRR IR 0 - — - 0 17 33 —
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NH2

RS HEEEETBFAN  BARAERNEINEAD) -

®Rr192G¢ ® VTIdA BA754 AR
@rs83Qq O viasTL [ AG2259-226000 ¥
® TessM O gL b CareTO R bk

B CaoridRk

R Y1443Z2 by TR

RIS4BA by TAK Y /e WHE 62USCAG)
BIR1279R b 73 K (O CTT4r78-47300RK

{CAG)H
COOH
O A7 54 AR -
A7 S A8k &c2om

{CAGIND Y E— Ma R

E 2 BUEFEECaFrYRNalAY7Tr=y PTFOi—=
RO - S FORETEL KA

13 Machado-Joseph % (MJD) i2R\»T% ¢, BHA
TiEL % SCA EMEXNTVLEY, LidisT,
AFD SCA6 DEEE XML D E L, POMIRENS S
LEHLND, M1 ICUHEETHHK SCA DEEGETT,
Sip, SEL AL TOERLFEIEEND, £,
R B A v Rk E T EER G R REEE O
9 10% LWEXNTVEN, 77V ATEN1I% TS
D, HusELH HEICE Y RES RS ARENSD

1~14
%1 )O

II. SCA6 DERFREIRER

g o OB G, SCA6 ORIEFHRIZ T 45 IR
(20~66 &) T, FRIBHRETETHD, BERO
SRR I3 165 ETH - 729, MOEEE b
CIEFRRER Y, ABEEFESAT, HROKRH, DN
MAEREE, FEEENEETH -7 (F 119,
AN OFEIR I R B 0 FOHERETE, ST,
g, YA PSP R EOFRERES, FEREREET,
ERRIEE, EOEE, FRS ERA RIERDHR
ExnTway, BESOFBTRENTHD, #BE
BCHLHEEE L DER DS D, I 5IHEENR
BTHPME TA Y —7HMA e, ERZHAL D S
B & H A I I At ui w2 BEDEFIZ
i B TH B 2 L OEMEE, FRFEG EAHED
HiELBEELERLT, SHBIhs OERO ENHE
FERICL2 L0 LT BRENS S,

—F, ARETIE, “OF " PBRR O R LB
% ¢, ERTLEEHFA L L TREE ZE DIRIROE
BEBSE W E OFISESH 550 Kk, CACNAIA DR
BRpREL CTRESEFFREYER BB (familial

hemiplegic migrain : FHM), B8 5674k LR 2 B
(episodic ataxia type 2 : EA2) 23U 3 Z &3l nT
£h (52)%3, SCA6 TH CAG U ¥— h2320 [H~
B EETH 2P0 LT, RERMN G RTEMER R R
Fr ot REHREEO RTINS, “DEV 22T
FEES N TV D, Zhs D VeEEERIR,
¥ - REFEE ORI SCAG IR TH D, D
SCA L DEMNZE LAERTH 5,

IR CiR b BE A D MRI & X ZH{EATR T,
Ao FEICESE R/ DINEEE A 548, BERT RN
RENDEBH Lh L EnicidBoBEEbAonk
POMENSHY, EEERETEY,

M. SCAs D

EREFEEBEROREREEE L C, 2
ANHETEA R T 5 BER S L Ei SCA6 OT[fEYE
DE, L L, WS O»rEETIENHS, £T,
AHi HCCA D7 HT SCA6 IZFEHICTE D, £
7=, BBR® & 3 iz SCA6 T b /MNRIEEB A DREMR %
e, MRI LIS OEHRE R T LLHZ L
2, il MJD % £ O FREEER D SCA TH- T
B E— NN X U T, NNEROAZ R
THLELHB®, XL, SCAS BEEMEIETH S
Ty sh, MEAORICIOBETFEREEZETSY
DhsH Y, SCA6 1F\ i@ BEFEM B A /NN EEREE
DENBEIC A>T B, LIdio T, BKMIC SCA6
BELNZBRETH, HETHRRIC LY BEZHE T
ZZLEMEF L, &8, CACNAIADRERTY
EA2 % FHM #\T% ¢, EITHDMFFREZET
LHEEINTEY, BN LEET 2LEND LY,
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701 y=175.75—-5.6250x R"2=0507
F Y
\.‘ A
60_ ‘\\A\ A
At 4
3 .
§ 50" : \“\\\ A
— t "\\\\; A
g 40 e 4
= F Y "\__
o i
ey hES
< ~w
g 30r 4 ..
<
A
201 L
10 I 1 1 ! i

]
20 21 22 23 24 25 26
Number of CAG repeats

B 3 SCA6 DRHELEHD & CACNAIA ® CAG V) & —
b e o GO 6 X hEIH)

V. SCA6 O FEIRFRIRH

HES OBMOBETIE CACNAIA @ CAG Y ¥ —
A%, EENEFTRS LS 20 THIDIHL T,
SCA6 T 21205 24 EBELRD S BEHEINRD S
lz, & O 20 DIEFICEIBOR RKNE AEE B
LTED, 20~33 WEEROHME L THEL T2,
ERIFEXRFITIZIE— RIS DEELH D, TR
ToWNS L L BEESEYH 2, ZokI Iy E—
FENEWH DD, BIEFRE CAG ) Y¥— o
B2 Mt L7 & 2 25 B0 A3 5 4, CAG Y
E— FDOEEMED SCA6 DREEICFEE LcEb-
T3 I EMHABCRENS (M3, T4bt SCAG
HCAG U E—FRIZRERY LY I vED—
ThHd, FHEVEREETHL L, EUE—
DIEFE L ERIBAGAE L CWE 2 ERTS &,
—HIFEF L Bbn 30z SCA6 DS UAA T A H
HEMS, de novo DER, T4bE CAG Y E— R
BHRICL DS L L TRET S LT En g
B, ERZZOIIRBENLINTLERY, Lk
RS HORTEREBRICE ) E— b SRR &k
DEDHER I T B L, SCA6 PRI Rk SR
VA RFEMEEE (DRPLA) % Y ORFIC L WEROEIE
T2 TIEERHIZ% <, #iC Huntington % SCAL
DEF TR EEEDEEFICDWTIIRCE TS
WI ARG, FEEI SO SR AMEIC LD
EICEZ LD LR LD,

SCAL, SCA2, MJD, SCA7, DRPLA, Huntington
i, MERENE L CHENEY F L8 = T,

CAGVE—FEUIIEERE T3~ { 5 Th h, EET
W 34~88 ( 5V TH B, SCA6 Ti3 ) ¥— P IEH
THAuL, BEMEL WoTL 40770 30 §iT
HY, D CAG Y B M ECRIEEHEBIC A ->TL
FOREEITHD, ¥, OEY Ly I o1
CAG V¥ — M EAEETHRBETHE L, 2hiciE
L THRBMAETR S (anticipation) A3 54523, SCA6
THRCAGYE—FRIBHRBCELDTRETH
D, TCEN IMEOHENHE SN TV 3 I8
Fltwa, SCA6 THHBLERE AL N1 & O
Bhbh, BESHELORBTHEREEZ T T O
HLEBRL TV RN, RRJEEE L TREELLDIEIR
Shledrol¥, £, CORERRTESETET
BEEFIIZDOWTYH, RIEEREPDEENML 2 L 0H
FiaHsb00, AR EHOREFEEOB L
HirelBonzWiERbLH 2, O kiE, ALY
E—rEEZAL T THREEHRIIF AN 0 ER
oTEY(K3), BECIFCAG U E— O REME
LANDERLEL>TWB Bz L L MEFBLT
WEH Ltk CAG ) ¥ — P BRI B TR
LA, ETHEMEMEE—-THY, RELAEORE
WH Ao Fhbt SCAE DY Y — i, o
FYITANYIUREBRLDBRSETY, ey H
THELOTRETHBILERLTWE,

V. PIRHERREZ I TO CACNAIA OFIF
EEE SCA6 ltBII2EE

CACNAIA D mRNA I 6 O R 73 4 231
Ty PHRHENTOED, GGCAG BAOHEIZL D
CAGUVE—©D»23bDEhwbDickKilxNs, F
FRETEIOMEPFERELTW30IIML T,
SCA6 T74bt CAG V¥ — b OREEME L /- DNA H
ik, CAGVE—FEFLLVLORBELEAYALR
T, CAGYVE—1 2040, THbbTREN
T 2IEI MR LRBEE LTWaY, 20 CACNAIA
? mRNA &, [EF TlRRIEOSERE, Bk S 75t
E B CHRHEREE, LIFHECREL ThwE
DU TR > T4 <, in situ hybridyzation TitiE &
A ERTOMBEREOMIE i W A IC B4 5
Nz, DMETRERHIRICL X (Aoizds, kU
ToF LI B L Tk, a,-CaF vy
FNEHOREZ, RV ALY 2E5T5Fvy 3
NEHDOAZEFT 5 CRMIzT 2406, By &
VT I yaFflhuiEnEA % BT 2 ik
X9 B FiiE % B O T RIEEBICEMICBRR LU 7, o
Ca 9 ¥ Y2 VEB D PRER O MR
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B 4 SCAS OFERERR
INEERZI B TS SO BRERL S A
(HE #«m, x75)

I, Siae o s
ALY

AR OB NI 1 ¥ X F v Btk O IREE & 3 A fohs
AoOILD (F2E ¥ o Fkic X 3 RELRE, X100)

F* 2 3 %10 SCA6 fii 35\F ZTEMEEHAI (CCR 19 X D T1AD)

v TilE

{cells/mm)

TR

{ % 10fcells/mm®)

TAY -7
{ X 10%cells/mm?)

SRR R LA R REEE e Rk

arvhru—i 5.64 5.88 5.93 2.24 2.21 2.16 150.83
{n=5, FHH)
Patient 1 0.42 474 4,52 1.67 1.86 2.12 135.47
Patient 2 0.37 5.12 5.27 1.02 2.03 2.15 129.55
Pattent 3 0.31 0.97 2.53 0.77 1.50 1.84 76.26
B OWEMIEE, - FEE NI

FEL T, Fodrafiffict{iciE{Rds
1, mRNA OBy — v LERETH -9,

SCA6 (Z RS, HERBRETHSZ L HEEL
T3 eBbh sy, MEREOBREG PR, EiI
NNEEEOEEM ST WD, 2 OFEMIZAHT
BT, FTHBRRHERANIC B TERERI L A &
Z %, SCA6 T/ 7% v 2 Hlfahs HEE EmmEhs
TR L, RO 70X o i, BUHA, P Y —
TR DZM: - BiFRE, HED ¥ o i L
BEEEF D THETH -7 (K4, £2)Y,
5T Holmes 73H o3RS L 7 /ANMEFEIZ 20T,
TLx v 2fil@oEks KB THD, T4 —THK
HRBHEOELI RN TH B LEBEL 08, Ziht
FELAEWERTH- Y,

SCA6 IiB1T b a,-Ca Fr v FAEBHORRR, IE
WTASHEENGREMA, 7y fildof
fadd &R ERE O MBI, BiRH 2 i
WD 1~2 BoBEEEn 2R 7 (1 5), BT
PRI IR E ST RiIc ko TE D, M

MRPELIREL 2 EEE #HAD) ¢tho %k (H
6)¥), LoL, MID ZTA 513 LHWD 3 KAH A
2, ZOMBEAREAKRLZEXF LIz ENT
WhHWET, IORY SN Y I UEEIRAS( RS
Twd, #MERKEY Sy 2 VEOBRE AR, B
BHRELERY LY I VoA ZREBTIE0bNR
TOBRHEICZ I THECREIND Z L d b,
SCAB KBV THRELLEZA, TAxrrfifan
HEENICA~EENREEBE LSRR D 5
n, ~HIBAKLLEFEETEHDOLIKRI TS
(R 7)), SCA6 TORBMHER) /1P I Vid 10~
BETHL I LR BMICIEFRIL N WERT
H3, ZomEAOBRIZ, —HOMMER T2
EHFELTWIN, R vr 2L ERABEEAE
BAT LS 1C2 BiETIE R, Eebh—FKizashdk
Vi, WBTOE AES SCAG ITD&A, Lird S F
ITHEICOARED LN TED, THhOTHAENTH S,
Z DT & SCA6 DFEERT O RICEELRFILD
P Z AL EDHIT, SCA6 WE/NEEIRASIA o fuf HH



%

o AT PRI

B 4 '
s GPREE
s Y
R Pl B T
_’«.‘:n.-*.&k:;f&‘, i

6 SCAG KB AFyrHilOE AL
7 3% RS O M BLAR N 238 RN R 2R N o S~ R
RO ARSI,

(Fia,-Ca F v v 2AFURIC X 2 0S8 HE, X 250)

{LERRET, BRIPBETELLE2TRL TS,
VI, SCA6 ICEITSD CaFvroRIVBREDRE

CaFrvRNita, B, v, 0&¥O¥H 7Ty}
BHREY, Peba, 72y i Ca A A v oiER
LEERT 2 FEEGTTHY, L oFEI MsN
Twa, apt 71y bREGROD X 5 I PEESR
WA RRL TE Y, BREEEN - BE2NICE
P/Q Bl E R RT It e TGS, BU TSNS
U a-Ca F v R0 CEREIOECHTRER
RIS L, CaTOERTILY S N T3 (F
2), FOREMEBMSLOF v 2VEHROEEZ
(kv iR todnIctEbhd, EELHH
SCA6 BEM o n—2v /L EERa,,CaFry
ZVRIEF % 5% HEK293 {ilICEA LT, CaF v
VAN OB RS L 2%, %8, S Bourinet
SEFFAAYIVOTAAZFEY - 7uly (NP) OF
MickD, PREQBEDECHEL 3TREERIRE L
TRY, EELLTWED2 A5 7 PRHEHL -9,
Thbb, CAGYE— bz FH13E], 24 [, 28
BlTHY, »ONP(-)DPRIE o, CadF vyt
WIBEF cDNA, 52 WE NP(+)D Q Bk Fa—Ca
FrR2VBET cDNA E2EALT, A—bt)l -
ReF T THRICEDBT L, FOFER, PRS-
vAVEERRIC W, BREE, EiEboXx T4
7 A, BRREEFELIC 2L TIEED D 7228,
BUEREEFIEEM IS WT CAG Y U — F 23fET
B L7edioT, AiEEMROBIEHI~D 7 b
MRoNT, 2B, VT D a,,-Ca F v v 2 NVE8EF

) LIGRI. i
%‘ g"‘;&% i / ’-_ﬁ!}. \\}?!\ B &
L BN
B 7 SCASICEW 27N T »riilgantt AdI
£ DTN F v LR ROHIEE WIS &5 0 B TEE R
DR AENR NS, T —HBRERICLEETE LD
WAL B, (102 40 k B fEEgts, X 250)

i,

1S

L R T
I VRS L R

FA
Y0
g

v

¢DNAIL, E b CAG YV E— S 2 ohnwlix A5
a2 AT 7 FERRAGEERTE, UE— S
30 B ETHS TRABOERISRE SN TWEY, =
DI LEERBETEE T AMIRTIZ, SILEEMNY
Wi BUaFHEAER CaF v v 2B L, Calit
ARBBATEIELEE2RBLTWE, —F, NPHEAD
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Abstract
A polyglutamine disease without so—colled intranuclear inclusions
Hidehiro Mizusawa
from

Department of Neurology and Neurological Science, Tokyo Medical and Dental University, Graduate School of Medi-
cal and Dental Sciences, 1~5-45 Yushima, Bunkyo-ku, Tokyo 1138519, Japan.

Spinocerebellar ataxia type 6 (SCA6)had initially been reported to be an hereditary ataxia caused by a small ex-
pansion of CAG repeat of o 1A-Ca channel gene (CACNAIA). We had independently found a gene locus for Japa-
nese families of Holmes type hereditary ataxia or autosomal dominant cerebellar ataxia type [l (Harding), which
turned to be SCA6. Although SCA6 belongs to so—called CAG-repeat diseases or polygiutamine diseases because
age at onset is inversely correlated with repeat length, there are some features distinct from those of other poly-
glutamine diseases. The repeat length is quite stable and usually the same between different generations in a
given SCAG6 family or among various areas of SCA6 brain. The genetic anticipation does not appear significant.
There is no intranuclear, ubiquitinated inclusions but 2 types of cytoplasmic inclusions. One is recognized with
anti- & 1A-Ca channel protein antibody and the other is positively stained with 1C2 which is known to recognize
only pathologically expanded polyglutamine. Almost all 1C2-positive inclusions were located in cytoplasm but a
few 1C2-positive fine granules appeared to be within nuclei. These two inclusions were specific to Purkinje cells
as'well as SCA6. The characteristic features including cytoplasmic inclusions may provide important clues to elu-

cidate the pathomechanism of SCAS.
(Received : August 6, 2002)

Shinkei Kenkyu ne Shinpo {Advances in Neurological Sciences), Vol. 46, No. 5, pp637-646, 2002.
IGAKU-SHOIN Ltd., Tokyo, Japan.
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triplet repeat DR FEME L EOPOEEDOFEHE
ETFERERoTWE, FlziE, RATRLZW
HFUAMI T4 —-THAHBHEEI AT T 1 —
18 (DM © 3° HIZEBEREROCTG), EfENE
S3EE 1280 (SCAL2 1 5 fISEEIFRMEE D CAG),
W8S X fEMBRE (5° MIZEEIR#IE O CG G, CCG),
Friedreich FEMERE (4 » PO YD GAA) B ETH
B, ZZTDMI & SCAI2IXE Rt BN RT
THLIDPE EIFREFSERERTH L
FFOREBEFLEMTEILVwEEDRS, L
2L, FEBRERO) Y- MEEORERRE W
3 EIGEBTHD, 1 MO rD4EECCTIGD
ERWMBEICLAHBEEIA IO T 4 — 28
(DM2), 4> +OrO5IEEATICTOREFEME
W AFRMAMEREI0R L LOBERFELD
BEE LT\ b oS4, triplet repeat 38T
O EHEFEBRTLIHOLPERFEIN L, KIFE
T, FILDMLIZ 2T OEORERT T
MY AY ALY A

Lk, BN/ ME TIEH 5D F EIIL—7
L BIZFEETH 5 iplet repeat D RF B % HIA
&4 5 triplet repeat i i 2 W T, |WIH FREFN
DEBMDBE—ANBOH AW THE N ERAER
OFEE L2 — L T e TER, 2
DEFEDY, BiE OB riplet repeat #5  HAFT 5
ETEN Y EA BT TITAEZETH S,
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HE Triplet repeati®

BEHAEEES HWVWCAG U E— MR
— A/ B R 6 B —

CAG repeat disease without neuronal intranuclear inclusion -spinocerebellar ataxia type 6-

BB v

a8

BN TE 6 T (SCAG) &, B 19%fkE
B 19p13. 1 ICfEBT 5  IABMEAEMECa T ¥ 4
BT (CACNALAYR O 3 BIEISRARNICH 5
CAG) K — OBEOREMBEIZIDVRIET S
TEMRE I D, RFEOBEEREZEEEH
FEOHRTIE, PRHVEEOBVWERTHL, b
WAHCAGY ¥— FEO—2Tiddh s h, hok
B, WS{OPELRIZFEFALRL, KIRT
i, ScCA6DfREr Y, FEBFIELTHREZT
Wi ol &b,

1. SCAB &t CAG U E— MR EDIEES

1) B FRAVAEER

SCAG T ITHEF I /MEIRZ 2 L, FEERMRI
i, ARCERLAEEIRO NS, thoF
e FIEMB{ZOCAG ) E— MRERBD, #&
BB RETY T, PERERYI Ty P TH
h, FRFRSHIGEE b - T MEOEERE
AT HBENERN -2 LTHESIT LR
b —7, H4 ORI TR, BEFRKIIFER4S
=T, foCAGY) ¥— MEAEH L TI0NTE
FETALO0REVOIZH L, SCAGITIER =S
RIETHDHEVADLY, 72, CAG)E—~ FHT
$t5 L T 6 41 5 anticipation (RIRILEIRR) o
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EE AEBLEDPTRVED SCAG BN TH S,
X512, REREHEOERERPOIVEET S
BlL B0, CACNAIADEETERTH L HEGR
Vet e 2 B, RS B R TET & OBE
TRET b,

2) IRIBF AV

SCA6 DIREFM R R, NMRHEEOEET
HY, AR BEEEO TV THBEORE
PN ETHBY, CAGY ¥— MRIZIEL T
HAOENAFRRE LT, BIRREYMTHLFR IS
IVEETAREEDICL AMBMEOEMAR A
HAad b, L, SCA6HMERE(ELDLD
&, 2oL EEREAFRLEL, Tl
FOMBERNCHEABORERZREDLATHEL
(E1), Lad, ZoOMBEAS AFE, o
CAGY ¥ — MEOHEAE AEKE L& L TEEET
LAY FF L TREHEIL LN,

3) HFEREIHEFH

SCA6 - BT, BIEEETE CAGY ¥ — M
IEEREEESESR, BOCAGY K= MiFL
ALEH ) E- FOREMEASCA6DEIEI
HERE L THEbo TWAIZ EEFRLTNAL 2,
LaL, ik RBh b0, SCA6 TIXCAG) ¥
— MEORBMBEIIFECBEETH Y (20-33[),
EEO)E— M (4-190) ERABELTEY, €
@) E— ML, O CAGY) ¥ — METIIER#
BIicA-oTLEIKRESTHAHTHS, STz,
L) —0mEWE, VE—FOEERTH B L
DCAGY ¥— FETIHI E—= MEAREETH D,
HfEE AR L, FUIAE L T anticipation 7% &
LB AT, SCA6TIEY E— MU TEF—

MEETSE 28 (2), 2002 11(59)



