B
TEREEFREFERE R B2 BB AP F S AR
EF 224 P 2 RUPPEREAH A ZF 2 R %P7 (Nelson 1996;
Timchenko & Caskey 1996; Vincent et al. 2000; Wooster et al. 1994) - H
Pl PR EAF AR RBERDERARBI G e
(Cummings and Zoghbi 2000) - & R % £ 45 & 7| A F € A3 155
BT AR Mo B - AR 0 ¢ 45k 5 X R MR i ¥ (Fragile X
syndrome, CGG repeat size 60-200 or >230) - Fragile XE syndrome
(GCC repeat size 61-200 or >200) ~ Friedreich ataxia (GAA repeat size

34-80 or >100) ~ 7w B A|sup % 4 (Dystrophia myotonia, CTG

repeat size 50-1000 RPERIN S W N
(Spinocerebellar ataxia type 8, CTG repeat size 110 10 <200)% -] % ¥
Fr @& A A g iz & - - Al(Spinocerebellar ataxia type 12, CAG

repeat size 66-78) > i-af A4 o 4 8 T (untranslated region, UTR)

NZ2EAE R AR B L T a o 5 s s A7 5 ¢ polyglutamine
disease ”3 1§ 7 4 it (Huntington’s d Kennedy disease -

# 5k =4 3 3k 9% 45 (Dentatorubral-pallidoluysian atrophy ~ A
Haw-River syndrome)% /| P ¥ 3z @8 A AR FEHF - ~ 2 ~ =2 ~ 2

% = 4| Spinocerebellar ataxias (type 1,2,3,6, and 7) » H $Fjc s =3 g #



% (translated region) p — £ 3 & T CAG Piie £ 47 B 7| 3534 * %
(expansion mutation) @ 1% = 2_#¢ 53T it 4R J (neurodegenerative
disease) °

5 2 A1 p X HEE(DM)E > A g P BF R e A
SAvp 2 g R MEMEEBA R ATRAERDEART LR
R RS A R R R e (RN FEIR s fre ) &4 2 jbrigft R
“3; o f 2ZUNAT R PERE SRR S SRS R RN A
ik sum I R s A FRER o~ LEE O BRI AL T R
B~ fr A R SR o RIp S - 3 KSR /DA FIR A
DM I % = 48358 o ¥ # DM 2|8 15 Tt 5 4 4 34 4 48
£ K¥(19q13.3 )+ DM protein kinase (DMPK) & #] 3’-untranslated region
(3’-UTR)} - £ CTG = B e £ 48 B 714 2 i R ¥ 7 X (Brook
etal. 1992 ; Fu et al. 1992 ; Mahadevan et al. 1992)> £ = DM1 (OMIM
160900 ; The IDMC 2000 )  * £ CTG = B {5 e € 48 & 71| 77 230 ?f‘ﬁ&
T E A F]SIXS 2 B+ BN o A ¥ AR P 2 ECTG
P £ AF x #4535 > @ DM & 4 2 CTG #cp RI4giE 50 = >
IV ERRFZ S o FEAFHECAS50-200 w2 FF o0 Bl § E TR R
s (asymptomatic carriers) s & F MR E 4~ 9 PR 3 g K (benign

DM) - % ¥ CTG it £ 4f = #e2 3 % » DM &% 2 Tefk e+ 4



PTEE  4AZ B 200 =k 02 oo RIARIR A A i B oA SR endd
FEganE v ep g 4 for k34 % 45 o £ 4] 0 DM (classic DM)
fod 4 R4S (15-40 OB 423 0 B CTG Pifk £ 47 % e 4 5
#ct 1000 % 2T oo B BRE DM F| AR X Henie B A X
(congenital myotonic dystrophy » fj # CDM) » # T il # i 2
g a4 Bﬂ* SERMK O PHLEDCIGPREF -~ &
1000 =t *4 F o 3 & gk ¢ 3% Mesk (hypotonia) ~ P¥ v 4 ~ F 7 B
o CIGHHEAARINDERE R P RHELSF o @ e
B ABEALR F 10t 1 (CTG)n shn i g 4 » 3 ¥ % & €648 %
M2 [,ia}ﬁ_;}i-# AXFLE o % - 78 DM A ;¢ (DM2; OMIM 602668 )
2 DMI ihf@pk gk B0 - 4 0 A F e % = 14 ¢ LR (3q21)
+ # % 3y -9 (zinc finger protein 9, ZNF9) » & F]eh% — i intron P —
£ CCTG = B Pi e & 4 B 714 2 #5352 %(50~100,000 repeats) 7 5
(Liquori et al. 2001) °

i = 18 microsatellite 3 R g % & 2 30 A & A F Ayep lmie 2 B
F)en2E P 25 ¥ (non-coding region) > # € FT AT A A F)2 Fod FAEL o

Fpb o H(E¥% 2 A3 4T i 5% DMPK 2 ZNF9 % & F2 i

xS 012 RNA I ¥ 2 4 1 kJ2 (processing)foid ﬁiﬂ (transportation) ©
PL— FE TR Bk DMPK 2 ZNF9 AAFliF* A - fmPe P 2T > Flm



PEI R im0 @ S AP TR K o P T DM2 g5 A R
ZNF9 7L F]14 2 2 H RNA processing v transportation i3 % 7 F & o
ij‘ﬁDMPK m% o FARE alﬂ DMI [,ia A DMPK 3 RNA fr3-v ik
BRywr ¥ A M Bor CTG 3 2 % 2 £8 8 DMPK A 7l 1
(Hofmann-Radvany et al. 1993 ; Fuetal. 1992) o ¢+ ¢t » 33 2 22 CUG
tract ¥ iy € & ¥ DMPK RNA & /2 4% % 2 % F i3 & %% F (nuclear
retention) (Davis et al. 1997) o #3177 3 & 1 CUG tract 7+ ¢ 2 5%
DMPK RNA 1 processing » # ¥ DMPK mRNA isoforms f% [ ¢t e
ratio % 4 #x % (Tiscornia and Mahadevan 2000) - % #5337 DMPK #k 7]
DM # s 2 B ehip B 2 > Reddy 2 Jansen % * 1% 2 517 “f (gene
knock-out)# v DMPK £ Fj6 & ¥ € EE2p 7] ",/TT v e PR TR
& Bl 9L {2 erie (9w (progressive myopathy) 2 2 0 ¥ d1 IR HR
22> HIFAEA 2 A2 DG ARIURED R K
%2 7] DM Jesk > &+ DMPK & iadF F %‘é’i’“ﬁﬂﬁ_iﬁé 3oae b A e p
e FrA g = DM fri— B 42 )% (Reddy etal. 1996 ; Jansen et al.
1996 ; Berul etal. 1999 ) -

po b CTG N 3 R % ¢ 2R TRiT % 38 3 ¢ o (Otten et al.
1995) » i = f% 5 {48 = ¥ < 2 (nucleosome positioning elements)

(Wang et al. 1994 ; Wang et al. 1995) - +248 (nucleosome) * % ¢ ¥ 4%



@ik MH =0 d 146 bp DNA B4~ B e 30 47 £ #8(octamer of
histone proteins)@ 2} = » pt fEirig § Frilfdr 7R A FEZ 4
# o d 3 nucleosome A = e F Mg CTG ehi3 HAZE @ 3 4 > #71Y
CTG e 3 R % ¥ i 2 F I F & A& F)(4r SIXS » 7 f£ = DMAHP)
ZFEmg A e g £ 45 °Klesert 2 Thornton EABE%3 DM
B 'fqz e fmre b SIXS 2. RNA level et # 4 5 M (Klesert et al. 1997 ;
Thornton et al. 1997) » @ * &% CTG B R AZ & 2. W 4vm "% 1€ o o 3
SIX5 & - homeodomain-encoding gene > H A F1 & 4 1% F ¥ it - f&
2R Y 5 B P& F]F o f* S-gal & reporter gene & 1 SIXS5
3 F1 5% + (promoter) % ¥ 2. T 5@ ks g & A F](fusion gene) 0 X 15
v & 78 #5 4~ (transgenic mice) § #-73] > Heath & £ (1997)g.%& ¢ fusion
gene 7r¥ BUIAPSH T iEARZ £ g R SIXS A Fl2 Sd+ 125 % 0
B PsiEitom 2 af BHIRDMIBRERDEE 7 5o 8RB
e % T A G & B I EM(in vivo)sfEa5 0 Bt LRy Bt SIXS
F-2BHETFHOAT £ CTG B3 R ¥~ SIXS A7 4
2_ % ¥ (haplo-insufficiency)¥ &t £2 DM 15 & Sifpfk ek 3 B o i
FE o ATl ) B a7 3 #F SIXS gene loss € i =9 pF
(Klesert et al. 2000; Sarker et al. 2000) o

%O HEFIARG BPL 0 BT R g SRR CTG R34



% # DMPK RNA } CUG £ A7 # P H * > Flo B4 F 5 D
CUG-binding protein > i# = “gain-of-function mutation” » + & % pL 3 H
s CUG-containing RNA 2z & ZFf fr & ﬁa?l (Wang et al. 1995;
Korade-Mirnics et al. 1998) o &]4r > 3& 58 % 45X 4830 4 %48 4% & (insulin
receptor mRNA)Z level i DM Ji A #&p ot 1 ¥ G
(Morrone et al. 1997) - Human cardiac troponin (cTNT) RNA z_ & ¥ ¥
#(splicing) = DM 7 % # 2 9+2 & 4 & 4 3 CUG A 7] RNA 2 1 ¥
fmie ¢ AR (Philips et al. 1998) o ¢+ = i A F]#8 7 5 CTG repeat
FI* A F 8 7 -] B H0A] 0 Mankodi et al. (2000) 087 3 % 5% &g o7
expanded (CUG)n repeats 7& ¢ i = ¥~ E (myotonia) 2 ¥ %
(myopathy) % DM 2 3 & jgfk o #-3F 5 300 B CTG £4F & 712 A &
DMPK A Fl# 7% T % R4 N > Seznec (2001)1 # 4 H3 { = 3 £ 7
DM Tk i % > & 2 { i&- # K7 CUG expansion 2 trans-dominant
effect 7 @ iT% fomp » g =Ptk ¥ o HiF > DML g5 X ®p
muscle-specific chloride channel RNA 2 % T 32 A #EP ¥_%) CUG
expansion i = CUG-BP (CUGBP %25 kv e f 2. - ) i8R £ iE
B 7% > T Flm F Iy B o P (Charlet-B et al. 2002; Mankodi et al.
2002) -

iT# %k > DMPK %2 SIX5 % C. elegans genome 1 /it #5 7]
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(homologue) > LET-502 and ceh-32 #p %4 % . (Wissmann et al. 1997 ;
Cassata et al. 1999) o 3 A&B8 iz - B L F] » LET-502 £ C. elegans "2
PL Y ALY P T g ¢b A% % (hypodermal cell shape change) 7

B @ ceh-32 ¥ &t i = Vab phenotype (notched head) » i7" f= ¥ §8 3¢t
Faeil B EM oo BiT 0 C oelegans P - fAVp R M RNA
binding protein (muscle specific RBP) » # = ETR-1 (ELAV-type
RNA-binding protein) » # % & #~p 3 5 3 B (Milne and Hodgkin
1999) - k= pF > i IR C. elegans # F1%8 3 f— 4 triplet repeat
expansion (EXP) RNA-binding protein z& ] » ¥ Drosophila muscleblind
(Begemann et al. 1997)/§, = /& £ F](Hsiao et al. unpublished data) -
Muscleblind %22 4 &3 wp 35 = (Artero et al. 1998) 1" & DM1 2 DM2
ff}a’a A g8 4% 327 DMPK RNA colocalize 7 FF — nuclear foci
(Mankodi et al. 2001) o 12} 7 7 & 5% B o 353 % % 2 CUG tract 7+ ¥
it . Coelegans ™ %2 His ME 4 Pl Govpg 2 g 2 gpfke i fin
vivo IR T 3F k3 R ¥ 2 CUG tract 2 # 8 7 422 4 T2 >
R FI(DA TS 53 BE T RG> QY E AR ERE
Kz Ayl 2B EFE AR ZEFAERAN A R E T
% Ay P o AP AT s G (transgenic C. elegans)dx 3

3-UTR p CTGZ BB EAH A 7L B HAZ I EF4 ~ AWS B
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