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Molecular Basis for the Prevalence Rates of the Dominantly Inherited
Spinocerebellar Ataxias in Japanese.

Hiroki TAKANO
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(Director: Professor, Shoji TSUJI)

Expansions of CAG repeats have been identified as the causative mutations for 6
dominant spinocerebellar ataxias (SCAs) including spinocerebellar ataxia type 1 (SCA
1), SCA 2, Machado-Joseph disease (MJD)/SCA3, SCA6, SCA7, and dentatorubral-
pallidoluysian atrophy (DRPLA). The prevalence rate of each of the dominant SCAs
considerably differs among the ethnic backgrounds with DRPLA and SCA6 being more
frequent in Japanese than in Caucasian. The basis for the differences in the prevalence
rates, however, have not been fully understood. We hypothesized that expanded alleles
(AE) arise from the normal alleles (AN) with relatively large size of CAG rapeats, i.e.
intermediate alleles (AI), and the prevalence rates are functions of the frequencies of
Al in the popualtions. To test this hypothesis, we investigated the relative prevalence
rates of the dominant SCAs in population based 202 Japanese and 177 Caucasian
familes with dominant SCAs. The distributions of the size of CAG repeats on AN at
the 5 loci of unrelated individuals in each population were also determined. The rela-
tive prevalence rates of SCA 1 and SCA 2 were significantly higher in Caucasian (15 and
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14%, respectively) than in Japanese (3 and 5%, respectively) (SCAl; x?=13.58, df=1,
P=10.0002, SCA2; y?*=841, df=1, P=0.0037). The relative prevalence rates of
MJD/SCA 3, SCA6, and DRPLA were significantly higher in Japanese (42, 11, and
20%, respectively) than in Caucasian (30, 5, and 0%, respectively) (MJD/SCA3; yi=
5.05, df=1, P=0.024, SCA6; yx?%=5.05, df=1, P=0.015, DRPLA; yx?=38.21, df=1, P
< 0.0001). The frequencies of Al of SCA1 (alleles>30 repeats) and SCA 2 (alleles>22
repeat) were significantly over-represented in Caucasian compared to Japanese (SCAIL;
x 2= 22.23, df=1, P< 0.0001, SCA2; x?=14.84, df=1, P=0.0001), which was in good
accordance with the higher ralative prevalence rates of SCA1 and SCA 2 in Caucasian
than in Japanese. The frequencies of Al of MJD/SCA 3 (>27 repeats), SCA6 (>13 re-
peats), and DRPLA (>17 repeats) were significantly higher in Japanese than in Cauca-
sian (MJD/SCA 3; x?= 21.16, df=1, P< 0.0001, SCA6; yx*=38.64, df=1, P< 0.0001,
DRPLA; y?=11.80, df=1, P=0.0006), which was also in accordance with the higher
relative prevalence rates of MJD/SCA 3, SCA 6, and DRPLA in Japanese than in Cauca-
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sian.

Our analyses demonstrated that the differences in the relative prevalence rates of

the dominant SCAs were tightly associated with the differences in the frequencies of

the AI between Japanese and Caucasian populations.

Key words: CAG repeat, polyglutamine, spinocerebellar ataxia, SCA, prevalence,
intermediate allele, H#/NREMESE.

i U & (Z

FEHREEENRESE L, BHEEERL, <
OBGEPE R ETEO/NRERE EH L Lo
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BL, B—FKRIBVWTH—E LRV, BREMRIC
X AGEIEEEBO T2 | 54, Spinocerebellar
ataxia typel (SCA1)%, SCA2¥~5% Machado—
Joseph #/SCA3 (MJD/SCA3)®, SCA6", SCA
78, SRR - BBV A KEFE (DRPLA) 910
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Ak CAG 7TINVIRERHMTE L AEERERT.

BoED, S FBIZFHES S, SR O ESRE
HHEBRERECEE, 2 VA CAG TY VD
HEIIAE, R S Tha VB2 L0598 h
TETWAIE% DRPLA & SCA 613, BRREAIL
HELTHRANIEE BV EATRBERTETY
B8 L Leds, ThbEEICBIT 2R BEE
DEVHMAET A, TOIIIBBE STV,

EMRENERIRESELND CAG VE— MY
Kiz & 2 EHEREEMEEMEEE L LT Huntington
# (HD) 26 nTwv52), ENREETE/RER
FEE FHT, HD (EFEIITEMICRE L, BIEENE
BURME L VI R E RS 12 L7205 TRIENESILT 2
HEghihoh, BEMICHA CAG 7Y vidkbhT
LIS, LA Lids, ENREEENINESES
LU HD OBEENR-TWA L3Rz v, L7
WoT, HLLWK CAG TUNHFEE S, REE
ML AMAK CAG TUNMDEEFRE LTS EE
ZBhA. HD Tid, IEHHBATIRS 5 2 HEnE 30—
35U E—+D CAG 7Y (Ff CAG 7YUN) O—
i, RO THEA CAG TUMNELHBEL THE
o HD P4 LABEFEBE ST E28830 2|
T, NEF 3R LS HD 0EEORWIE, 0
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BB HHE CAG 7Y NOHEHBEOBEWIZ L <5
BEAHZEAREERTWVAR, X512, BREKBATI
HD ok CAG TUNMIBHBEEONTO S A T
HYERFEEIZH DD, B—oNTO5 4 7545 8
AREF AR CAG FUNMILBHL D EL - TETY
23~ Zhoix, HD 28Tk, # CAG 7
JNBFL KT I VEET AT 2 FE-TED,
FH CAG 7INVOBEENFOHEMIZBITS HD O
WEICHFS L T AT R R EHT 5%,

EVRIENFR LN TIE, E% CAG 7 vk
LEK CAG PULPELLZHEKIIZNE TIERIS
v, L L%A6, HAAD DRPLA BEFOES
CAG 79I MiZid, BREBADFNEERELT, BT
- o7 0HFEL, BRAALBREXBAD
DRPLA OHEEZEICHGLTWAZ A RENTET
V33038 x5 DRPLA THLTOHHA CAG 7
JNHBLBEEONTOY A FIZEBET B, F¥
CAG 7UNTH-TH18Y ¥~ b LD T Y MididiZ
£THA CAG TYNERIUATTOY A FITEHT 53D,
512, SCA1%® SCA 23 SCA 3/MJIDO~4) |2
BWTh, HLEFAICBITEKA CAG 7Y VIZEE
DTy A TICE R FEEICH L T EARINTE
Twah, Ihbii, SEMHRENEFESDMEESEEICBY
Tbh, HD L[k, 2RBEONTOY L TR oh
B CAG 7UNEODHALBATIAAEL, S
CAG 7 VU NOEENZFOEFIIB 5 ZHEEREER
FNBREEEOEEOEBR TN L TV A Z 181
T2,

BB A REERERT M REEOSE
TELOTEEFERNEBRLTHS L ET L0, BRAERK
KEAIB 2 SEE B ST NRESEOHEE R D
WABRIZBIT29H CAG 7 LVOBEEFHREL,
INHDOMOMEL T L /2.

o ®R-HF &
EERIEEW/ R EERR.
HEAEEREHFH/ DR ESEERR L, 1993 £ 4

Ar5 1997 4 3 BOMICSEFRE (FT8 K%M
MENRE 3, 4ATFRE) LRIEFEM T EKESNZE
FL A L. EITHONRERE EAE L BEE
REBTARENLRCED 2HRICES> TREL T
ARRERVE. ChH50FRRE, BB ERES
B IZIZ2EP S ORAFET AT, BRKEAR
FiL, 1990E5 ALY 19TE3 HOMIC, 75 AD

Salpétriere #bE, KE® Baylor ERKETRHEHERIC

LT&EDLNT .

CAG Y E— FORRH.

FWMFEEIMERL D, 4/ DNA ®#i# L7, SCA
1, SCA2, MJD/SCA3, SCA6, DRPLA EEF
D CAG VE - FEEFBRBOFEILIVREL
72RO FEE CAG V¥ FEOSHERET
A, IE#% CAG TUNMEEBA L., HEAZBW
Tik, 176D SCA 179, 359D SCA 27
v, 2151@% MJID/SCA 37U, 32T SCA 6
7N, 30710 DRPLA 7L L. BREE
ATIE, 57480 SCA 17V, 355D SCA 27
Jv, 641 D MJID/SCA 379, 303ME® SCA
67, 156 D DRPLA 7 WIZDWTHT L7z

i CAG YE— hDOESH.

R CAG 7NV, HREZETHARTINVICES
RS H LT INTHE. L Lo, BEEENE
FHOREMECIEEEENEEZ SN S CAG 7
s oAk CAG TUMEBTLABESIIORTE
TR S N TR WS, Pl CAG 7TIIVOY K-
FEEZOBRRBIIETOTIHERTE RV, Lo T,
E#H CAG VE— MIOSGH, K CAG TIUNEE
BRI H N Ty 4 TR bDEH CAG 7YV
OYE— bR EOMREEIZ, E¥ CAG 7Y IVD
PTHEMECT U LERET L2 T ) VEFH CAG
TYIEEDT.

DRPLA Tit, AT Y NVELETR—ON T O 4
TELOIEFMONTEY, E¥ CAG 7UNMD%i
PTHREHEN) Y- THB 18CAG ) ¥ — UL
EOTINEBETIONTOIA TEL DI EHNRES
NTwB3 L7zhtoT, DRPLA off CAG J¥—
M8 E— R EEERLS. COEETHAEANE
# DRPLA CAG 7Y V®24%, BkEALE¥ DRPLA
CAG 7TUNLDU%EEATV: EEBE). MJD/
SCA 3T, CAG "¥— 1?3 flic 987G/C D%
BMAH 0O HRACBOTIRMAT Y LidLT8IC
THY, EH CAG 7IUNLTH2BIE— U EDOTY
MIETIIC THAHY, LhLudb, 21 E—h
OTVIVHFHEANEAAOR S CHEBEHNEHEE (HEAA
21%, BRKEAL3%) I2ABNBETYMTHY, 26 E—
FUEZSBE CAG TUNEERL-BEICIZARA
TUINDAEY%, BREKEAT Y LDWBUEEIT LD
(FEEMB), MJD/SCA 30HME CAG VY- %
DEFHIFB)E— FUEE L. ZOERTHEALE
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MJD/SCA3CAG 7 INdD21%, BRKEALEE MJD
/SCA3CAG TINMDI%EEATH: (HEEE).
SCA1l, SCA2, SCA6TIX, L% AHK CAG
TIONONTO Y 4 TORRB W28, EE CAG
T OB TIENEY CAG 7Y MD10-20% % 1
FTHIHIIHHE CAG 7O E— M ED /2.
SCA 1%/ CAG 7Y ME)E¥— Mid31klE, SCA
2 CAG 7UME) ¥— b#z230LE, SCAG
M CAG 7TUMIVE—- PB4 EEER L. 3
5, ERBIZBVTHH CAG TUNVDEHRE LA
NDEHELDIHHIVE—-FILELERICBVTLE
BDEAT AT 72,
$REHRRAR .

SAHEATIZ SPSS ver. 3.0 (SPSS Inc., Chicago.
IL) #Bw, BEBOLEY CAG 7YV ) ¥~}
WoFY, o#, @H, EELERLA, BERA KX
HADOMOTOFHOEV L, Mann-Whiteny ¥,
WA ZRBESEREYEVS. BRALBERAAOHE®
FEBOMHMEEDOECRTHE CAG 7Y VOEE

BAA 202 K&

SCA1
3% (TFRR)

SCA2
5% (10R%)

01t
18% (3TR%)

SCA6
11% (2B%®)

MJD./SCA 3
43% (84%%)

DRPLA
20% (41K%)

SCA6
5% (8%FR)

DEVIE, WA ZFEBREY Yate lEE L THW,
IREEIRSIE, P<0.05 TEHL:.

#* B
HAA EBCRB AL BT 3 BEMRRMET /)BT
HEDIERE.

202 DHAAFR, 177 DBk AR R DEER{EE
HFRARERERRE SN/, SCA1, SCA2, MJD
/SCA3, SCA6, DRPLA OBEBRNINLIZED
LAEXEEERE 1£%® 11273, SCAL1, SCA2D &
HEEEE, BKEARR (Fh#n15%, 14%) TH
FIZAKARER (FREFR3%, 5%) L EPo7:
(SCA1 : x2=13.58, df=1, P=0.0002, SCA2; x?
=8.41, df=1, P=0.0037). MJD/SCA3, SCAS,
DRPLA OE®H2EEE, HEARSE (FREF142%,
11%, 20%) THEICERKAARR (30%, 5%, 0%)
LW EH» o7 (MID/SCAS ; x2=5.05 df=1, P=
0.024, SCA 6 ; x2=5.05, df= 1, P=0.015, DRPLA ;
x1=38.21, df=1, P<0.0001).

BRAKA 17T KR

DMt
36% (65% %)

MJD./SCA 3
30% (3% %)

1 BERAEEKBAMIBY 5 ZEEREEFH/REEEOHE.

202 DHAAFRR, 17T OKBARZPEEREUFHIRESRERR L Sz SCALL SCA2
DEDLEEE, BREARR (ENEN15%, 14%) THEICHEARSR (FhEh3%, 5%) L0 &
7otz (SCAL; x2=13.58, df=1, P=0.0002, SCA2; y?=8.41, df=1, P=0.0037). MJD
/SCA 3, SCA6, DRPLA OE® 2841, HEAARKR (£h£h42%, 11%, 20%) THEI
BkEAER (30%, 5%, 0%) Lh&Ed o7 (MID/SCASZ; x2=5.05 df=1, P=0.024,
SCA6; x2=5.05, df=1, P=0.015, DRPLA ; x2=38.21, df=1, P<0.0001).
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Rl HEALBRBAIBY 2EEREEFEDMNEREOHEG L TH CAG TUVOHE.

E R R NS O E S Wl CAG 7V LR *
BRAER BEHARR BEA  BREA
SCA 1 0.03<*0.15 = 0.0002 0.09 < * 0.26 P< 0.0001
2=13.58 (df=1) x2=122.93 (df=1)
SCA 2 0.05 <*0.14 P=0.0037 0.01 <*0.12 P<0.0001
r2=8.41 (df=1) x¥=132.10 (df=1)
MJD/SCA 3 0.42 >* 0.30 P— 0.0 0.21 >*0.09 P< 0.0001
505 (df=1) x2=232.42 (df=1)
SCA 6 0.11 >*0.05 P=10.0 0.6 >* 0.04 P< 0.0001
12—505 (df=1) x?=238.64 (df=1)
DRPLA 0.20 >* 0.00 P< 0.0001 0.24 >* 0.10 P=0
¥2=38.21 (df=1) xi= 11 80 (df=1)
Others 0.18 < 0.37

*HE. Y CAG TUNMEMTOL A ICES#L/. SCAL 31y E¥— MLk SCA2 : 23V ¥—FLLE, MJID
/SCA3:2TY ¥— Lk, SCA6:13) ¥— kL, DRPLA : 17T ¥— FELE.

BARAERKBAILEIBIEE CAG 7YILD)
E— MDD THOEN,

EH®E CAG TVNVOEBIFICBWT, KX CAG 7V
MDY E— FERT T Vb ol. SEBERET
DEE CAG 7UNO) ¥ — MDA %E 210577,
SCA2DE# CAG 7U M, BEALBREEAVT
NICBWTH22Y ¥— F 7Y A208% L L% o, X5
DEMEP o/, FOMOBIEF D CAG T IviT,
HRAEBKAADTRIZBOTHLSRMEICEA, &
BEOBEWT Y ALTHA0%BL EE 5b5 I kidhdor.
L Laash, BAAEBCKEAOBM TR, BEMEO T
VD) E— FENRL DI EREEOHADIE TS
B EOETHEOMENED S, FEH CAG Y
Y- FEORB T, SCAL1 L SCA2EBEFD CAG
TUNMEEKREAASHEANL W HFEIZE, o7 (SCA
1 ; P<0.0001, SCA 2 ; P<0.0001). —%, MJD/
SCA 3, SCA6, DRPLA #IZFNHFH CAG VJ E—
FUZERADEEBEA L Y Eh o205, SCA6TH
AHEE (P<0.0001) THH, MID/SCA3 & DRPLA
TREEZER 2D o7 (MID/SCAS ; P=0.0757,
DRPLA ; P=0.0795). # 4 & EAERELH VT
DRETIE CAG VE—- OB HITEBICHEANE
BREEATRAZ > T (SCAL @ x2=308.79, df
=19, P<0.0001, SCA 2 ; x? x*=51.73, df =10,
P<0.0001, MJD/SCA3 ; x*=207.15, df =23, P

< 0.0001, SCA6 ; x2=170.08, df =13, P< 0.0001,

DRPLA ; x2=89.35, df =26, P< 0.0001).
AARAEBEAACH T AR CAG 7Y ILOHE
EO&\,

BEBREZETFOHHE CAG TUNVOHEEEER 2 IR
3. SCA1#HMH CAG 7U M BIVE— L) &
SCA 2 CAG 7 (237 ¥— FELL) o,
BREARHAENC B L TEEIIE» -7 (SCAL ;
¥2=12223 df =1, P<0.0001, SCA2 ; x%=14.84,
df =1, P=0.0001). SCA1TixhM CAG 7YV
%32F 701333V E— U EEEHLBED, FRHD
BEGERACEEL THRREAZBYTHEEILE -
70 (32U ¥— FBLE; x2=16.72, df=1, P<0.0001,
33 ¥— FRLL; x2=6.88, df=1, P=0.0087). SCA

IZBWTh, Bl CAG TUMER2U4YE—FRLEE
EELBESIIIEEEI o778, 5 E— B E
EEBRLIBEICIEE, FRALOEBIIEARAMCL
B LTRCEEAL d’a\ﬂ‘(%ﬁ‘ot (24 ¥—FPLE; x?
=3.65, df=1, P=0.056, 25 ¥ — F Ll E; x2=5.05,
df=1, P=0.0246). —7%, MJD/SCA3, SCAS,
DRPLA o#M CAG 7YV (Fh2h28YE— b,
14U €~ b, 187 ¥— FLLE) OHERHARAIRTKE
ADFNLIZHE L TEEIIE D -7 (MID/SCA S ;
¥?2=24.16, df=1, P<0.0001, SCA6 ; x2=38.64,
df=1, P<0.0001, DRPLA : x !=11.80, df=1,
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05 SCA 1 05 MJD./SCA 3
BAA T 2174 BAA FiofE 2194
0.4 0.4 $EER 14-38
#EE 17-38
SE 41.73
0.3 el 8.30 0.3 EE 0.02
’ EE -1.33 - :
0.2 0.2
0.1} 0.1
0 = bk 0 N ﬁ*‘e& [ S W
17 19 21 25 27 33 35 37 39 11 13 15 17 19 21 23 29 31 33 35 37 39
05 05
BKBA FiyE  30.10 BekB A FifE 2159
0.4 A 25-37 0.4 #EE 14-40
SE 2.20 HE 26.23
03 EE 1156 43 EE -0.18
02 0.2
0.1 »ﬂ_ﬁ\ 0.1
© 797 19 21 23 25 27 28 31 33 35 37 39 O 77731517 19 21 23 25 27 29 31 33 35 37 39
SCA 2 SCA 6
1.0 0.5
BARA 21.86 BAEA Fi9fE 12.58
08 15-32 04 wE 5-19
1.16 DEL 4,31
0.6 -0.97 0.3 EE -0.35
0.4 0.2
0.2 0.1
0 0 = [
12 14 16 18 20 22 24 26 28 30 32 1 3 5 7 9 11 13 15 17 19
1.0 N 05
BKB A EHE 2224 B @ A EiyE 1150
— #EEH 18-29 HE 4-14
0.8 S 1.01 o4 N 3.60
Ed; 4 4.81 £ 2144
06 03
0.4 0.2
0.2 0.1 [_L
0 [ - 0
12 14 16 18 20 22 24 26 28 30 32 1t 3 5 7 9 11 13 15 17 19

M2 SZEBREFOEE CAG 79U NVDY¥— MOSH LRT. SN ERY, ##ic CAG VE—- ¥
RRE. BATULOY Y- MERFRT T YN ol BRIZETD CAG TUYNLVDOETT, #FOFHIIEFANL
BKEATRE TV (h4 “RBSERE SCAL1 ; x2=308.79, df =19, P<0.0001, SCA2 ; x*=
51,73, df=10, P<0.0001, MJD/SCA 3 ; x?=207.15, df=23, P<0.0001, SCA6 ; x2=70.08, df=13,
P<0.0001, DRPLA ; x?%=89.35, df=26, P<0.0001).
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DRPLA
0.3
BARA FHfE 1485
e 6-35
S 24.16
02 EE 0.95

0.1

ool

7 9 11131517 19 21 23 25 27 29 31 33 35 37

031 mkEA FHE  13.96
F #HE 8-21

A 11.98

0.2 EE -0.48

0.1

7 9 11131517 19 21 23 25 27 29 31 33 35 37

P=10.0006). MJD/SCA 3 TiZ, ] CAG 7V L%
28, 29, 30F 731U ¥— PRl EO g B CAG
TUNEERLTH, ZOMEBIIFEAAMIEEL TH
AALBOTERICEP-7 (29— L, x2=
17.60, df =1, P<0.0001, 30V ¥—hLLE, x?=
10.40, df =1, P=10.0013, 31y ¥— bl Lk, x%=
7.03, df =1, P=0.008, 32" ¥ — b LLE, x?%=10.27,
df =1, P=0.0014). SCA6 Tix, 150 ¥~ Ll kD
TUNMEIHEATIRIS % Tho7h, BEEATIEEE
LZ#-72. DRPLA 128w Th, 22U ¥ — hL LD
TUNZHERATIR6 % ThHod, BKREANTIIERE
Lo,
BERAEBKBADTE CAG 7UIDEED:E
W EBERBOMMEE D:Z O ORS.

SCA1& SCA2IBWTit, M CAG TULD
BREE, HEMIHBL THCRE A BV TE 7298
IHIIRCRBAOESREHEFR A NREEERAT
SCA1E SCA2RANEEFHFEARRZOENL 1T
BLTEWI LB LT (F 1). MJID/
SCA 3, SCA 6, DRPLA 2B\Tit, #fl CAG 7
JIVOBEER, BOKBACREB L THRACB O TES-
72h%, CHEHBRAOEEREHFMNEESEERRT
MJD/SCA 3, SCA 6, DRPLA DX F DIk

BARZROFNLICHB L TEWI LIZX B LTY
- (FED.

# =®

HEARRICBWTHKAARRIZBWTH MJD
/SCA 3 75 b HE OB W EEREHFMIRERE T
HH, TNEITOWEIZ—KL TV~ DRPLA
BAERACEL, BREKAAMBD TLnI ERTHE
NV~ b bhOSKREALHCTOLE
kRSN, T, SESRESREMSMERD
MRS AN LBKRAAOB THBRHOTELE> TV A
ZEDHLMIIENS, ThIRBEROEEYEEEL
TWhbITTIE%R VA, SCAL1 & SCA 2 i3 HERRCEK
HAILZ<{, MID/SCA3, SCA6, DRPLA X AKX
ANZBWZLEFRBT L EEZLND, T, HEAR
BBV THBKAARRIIBWTYH, EREEFIFAR
BHRRANN—40%H 72, bz, WEFRIEF
HHBEShTVEY SCA4Y), SCAS® ME&EEnT
WAL H B
FRBRBIZTICBILEE CAG TIYNVOSHOHR
i, ShETIHRESNAPHOB L IZIZ-KL T
tm~nmmuhmww{:niﬁ,&ﬁﬁﬁﬁ§%¢
BEMERZTFOEE CAG V-~ FHoSmIZAE
BLURBETHEBRIT SN2 LI %0wEs, AFRIC L
DHEALBKEAAOMT, TNHDEHE CAG JE¥—
FOGHIZENDH L EHRBENT.
FREOBHIL, EBEE L B8 CAG 7 VO
BEOMEZHO,IITAIETHY, BEAEHEKEA
OB THE CAG TUYNOHELZHFICREFT L, BERA
EBKBAAOHTEEICRZ>TWAZ LFRM L.
SCA1l& SCA2ZBWVTIE, $/ CAG 7VUMiEH
AANCHEEL THKEAACBVYTHENE L, MID/
SCA 3, SCA 6, DRPLA O CAG 7Y VO
i, BRRBEACHEB L TARATEORHEN B> - /2.
DL %, BRALEBCRAAOEOFH CAG 7Y
NVOBEEOBEVIE, BRARREBREARRTOLE
HREEEFHDREMEOHESEEDOE NI L HIEL
T, IREOFERIT, ELEEEETEREEEC
BWTH, HD LRABIZHE CAG 7 VLIBT3
HEMEWIE- 2 3DEH CAG 7 v oK
CAG TUNMPBEL, HAEMICBIT2HHE CAG 7
VVOBELNRFORAIIBITAFOEROEEICFS L
TR EVIKHEEZECERTLLEEL G,

—%, Hl CAG TUNMDERIZBWTIZW o
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£2 HEALEKBACBITA2EHAGHEHRESEERZTOFM CAG 7 VOEE
7 Y % ) | ;-3

TUNOEHR HAA kB A | df Pt

SCA 1 1Y E—FELE* 0.09 < 0.26 22.93 1 < 0.0001
2V E-FUE 0.04 < 0.16 16.72 1 < 0.0001

3 ¥—hrRE 0.01 < 0.04 6.88 1 = (.0087

SCA 2 23 ¥— pLLE* 0.01 < 0.12 14.84 1 = 0,0001
24— MLk 0.01 < 0.03 3.65 1 = (.0561

251 ¥ — pELE 0.00 < 0.03 5.05 1 = (.0246

MJD/SCA 3 281 ¥ — pRLE* 0.21 > 0.09 24.16 1 < 0.0001
290 E— bLLL 0.11 > 0.04 17.60 1 < 0.0001

0 E—PUE 0.07 > 0.02 10.40 1 = (.0013

31 E—FLLE 0.05 > 0.02 7.03 1 = 0.0080

2J¥—FLE 0.05 > 0.01 10.27 1 = (.0014

SCA 6 4y E—FRILE* 0.20 > 0.04 38.64 1 < 0.0001
IEDRZE N 0.08 > 0.00 24.16 1 < 0.0001

DRPLA 18 E— FDIE* 0.24 > 0.10 11.80 1 = ().0006
199 € poLE 0.13 > 0.06 5.42 1 = (.0199

200 £— LAk 0.10 > 0.03 6.88 1 = 0.0087

21— rLLE 0.08 > 0.01 9.62 1 = 0.0019

2 ¥—bhoE 0.06 > 0.00 8.02 1 = (,0046

*h CAG 7 NEEH L.

DOMEEND 2. BHEEUTR/ N ESECIHEE &
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