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[(# E] B89 WIJLERFIIZESNE(SMA) B3 hiz s Mo fF B VR S, Tk IR
B2 R AL PG A2 19 SMA 1 ~ 111 54 25 f3i], Forp T A4S 51 10 84 3 {51, 100 17 {51 B2 1 2 5% I 24 5. >R JH PCR-
RFLP K3 SMNt ARSI , % JC SMNe 2k (1 % K SMA B & 5% &, 13 H] PCR-SSCP 454 DNA 31 401 B9 7 v
HEAT SMN FEPIRAE 3. Z55R 5 i) 1 RURN 3 3] T1 A SMA fE 5 24 I SMNe ik, il 2 4 100% , 6 {5i] TIT %1 Il g
KB 35% (6/17) o 11 BITCHRIC I SMA TIT B 58 35 1) gDNA Fiith X I R BLAKZE S ;24 1] SMA {19 H & o5 o
KA SMN FEFB K KRS, & O K] SMNe ST 7 SR a1 SMA 1512 F-Br, A B AL A
WURE A S5 AR 2 5 @ XFJC SMNe A1 7 ek (1 T 28U SMA JR 35, 245 G I IR EA T2 Wi ; @I AL TC SMNt §e 2k 11
I AU R H R AL , PR A A S ot [REZHRILFIHRE,2005, 7(6) :489 —492]
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Detection of deletion and subtle mutations of SMN gene in children with spinal mus-
cular atrophy

Xiao-Su YANG, Yi-Dong DENG, Bo XIAO, Xin-Ming LUO. Department of Neurology, Xiangya Hospital, Central South
University, Changsha 410008 , China ( Email ; neurogxm@ public. cs. hn. cn)

Abstract: Objective
(SMN) gene in children with spinal muscular atrophy (SMA). Methods Polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) was used to detect the deletion of SMN: exon 7 in 25 children with SMA (type I 5
cases, type Il 3 cases, and type IlI 17 cases ) and in 24 healthy relatives of these patients. SMA was diagnosed clinically

This study examined the prevalence of deletion and subtle mutations of survival motor neuron

and pathologically. The subtle mutations of SMN in encode regions were screened by polymerase chain reaction-single
strand conformation polymorphism ( PCR-SSCP) combined with DNA direct sequencing in the patients without SMNi
deletion and their relatives. Results Deletion of exon 7 of the SMNt gene was found in 5 cases of SMA type I (100% ) ,
3 cases of type II (100% ) and 6, type III (35% ). No subtle mutation of SUN was found in encoded regions in 11 cases
of type III SMA without SMN¢ deletion. The 24 relatives of SMA patients did not show the deletion and subtle mutation of
SMN. Conclusions
SMA, and showed promise to replace invasive examinations, such as electromyogram and muscular biopsy. @In patients

with type III SMA without SMNt deletion, diagnosis is still made clinically. @)No subtle mutation of SUN was found in

(DDetection of SMNt gene exon 7 deletion can be recommend as a definitive diagnostic method for

SMA type Il patients without SMN¢ deletion, suggesting genetic heterogenicity might exist.
[ Chin J Contemp Pediatr, 2005, 7(6) :489 —492 ]
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JL 7 B 45 WL 25 45 GE ( spinal muscular atrophy,
SMA ) J&— 41 Je R Bt A PEpi 22 LR 530 , R
T BETT A A AR BT WIS ZESs . AR
il RS A RS AF 8 I BT e ik B 1) dc fE iz 3h D g
3R DL T~ T AL, 1995 4 SMA ) 2505 5 P 4
TalE iy 44 Sl i B A 4 o6 A 7 (survival motor neu-

[ Wik H 18312005 01 -30; [ &[] F 18 12005 — 04 - 20

ron, SMN) B[R, 1% EEKE 7 T 5q13 X, TE A — 4%
Jetadk A A8 DL, 43 0 fi 44 R s LA SMN
(telomeric SMN , SMNt) Fl1Z5 22 %1 l] SMN ( centromeric
SMN ,SMNc) , — 3 [AUA 5 AT 2200, Horp 2
bp TEAM ¥ 7 1 8, Fl A 3X — Bl Bk 22 = AT IX 43
SMNt SMNc, BF5¢ %8 ), 46 SMA LT SMN:

[H40H | FRAKE2EHS (No30170330) ; BIRTE HAREF2E3 4 (02]JY3016)
[VEF R ISR (1956 - ), %, K2, Bd% Bl E4F . FZO7 /N L& R G50

- 489 -



557 556 ) 7 E %R & Vol.7 No. 6
2005 412 A Chin J Contemp Pediatr Dec. 2005
SN T T WAl A B ik 87% ~100% |, i Hoik i 1.2.2 SMN # % % 4 F I SMNt 3 [ Gk 2k

INARE R R AR 4 SMA SR R B Y SMINe ££1E
oA Hh 28 A2 i A I AT B - BB SMINe ik [A]
R R X3

HHTE N BR GIE4 55, i oK W SMN L 58728 73
Hriv#iE . AR SMN SLR TR JL# A SMA &
FHHSAE O, FRATR A T R G B S — BRI
PR WK B 2 51 43 T (polymerase chain reaction-
restriction fragment length polymorphism, PCR-RFLP)
I SMNe 25 A% B, [ I 1) T 3R 5 4 =X S g —
PAEEM 5 Z 7573 BT ( polymerase chain reaction-sin-
gle strand conformation polymerp hism, PCR-SSCP) 2%
4 DNA JF 5153 M 09 J5 % , X3 IS SMNe 2K 1Y
SMA [ S H R SRR EAT SMN & DH 9 it DX A 58
O3, AR A BRI R B A5G 2% o

1 WHREFE

1.1 FFRI&

WA e A R 5 e+ 22 N R 1997 4 3
%2003 4F 7 A &I RFALRE R I2 1) SMA B3
25 {51 B H AR IE H  — R ELFREJE 24 1], SMA i
Ho RS (5 3 M) A 2 ) AEE 4 ~22 T e
AEHY 0 ~4)7) A3 (5B 1) 2 2 1], AR 2 ~9
% IR 6 12 AFN18 A ) I & 17
BI(H 9 il 4 8 ], AEH4 5 ~ 23 % AR 18
H ~16 %), It AR GI4F G 1992 4EFE Fr SMA 3
LU fR 25U 5 1 SMA 2 7 K 43 #8045 e (I
#1),

*1 JLEE SMA HE

SYEL R EE e Fil kR
I <6H KRR 2 B NBET: AR
I <187 EEHEREN 7 >2% AR
m >18 4 "y  5475E ] fF 2 AR AR

1.2 A&

1.2.1 SMN 3 7 5 % #m Ji BB M EREK

JRIANE IS mL (FFZRBUEE) , K FH By- 52 05 12 $2 i
DNA, £ van der Steege ST A R SMN 3
HAME T 7 #9514 : Exon7 F 5’ AGACTATCAACTTA-
ATTTCTGATCA3'; Exon7 R 5’ CCTT CCTTCTTTTT-
GATTTTGTTT3', PCR ¥ 1% Bt < B 24 188 bp, 4
DLBR A N DI Dra T YT 2% Bit iR W B8 i H Uk
EB G0 J5 EHR A ASUIRAR OULEE 45 2R

() SMA fE 35 Ko H 1 5 00 8 047 4 At DXl ol 58 A2 A
Mo 62 % EAMIFFE IR L, 363 Exon 1, Ex-
on 2A, Exon 2B ~ Exon 7 5 |¥( WL 2) ;PCR §" 1
JE4T SSCP J3#fr, 4t B e o BB AL Gty , DU AG: I 80
~ 100 4 IE X B HEBR 2 A8 M IS, 420 JL 07 [l
2t SSCP Jp#irfi 5 TR G2l 1) PCR 724y, 22 IE
B I 45 2R 5 N R 4 SMN X 7 51 L
¢ (GenelD: 6606, http// : www. ncbi. nlm. nlh. gov) ,
FRIIN T LIAMRTEEAR , W75 3 — 20Uk 52
J& T SMN: ¥ DUi& J2& SMNe 501, B R A} RT-PCR 45
i SMN ¢DNA YA, LA o8 242 Fir 7e 4 . 1 if
[ GRS E 7 (0 S 5 181G D AR S
7 R BRAE 22 S M I B A R HERA 6

&2 SMN EHF exonl 2A 2B ~ exon7 PCR 5|4 5l

T THRTE RO
544 B (5—3") oh e
Exonl F GCCGGAAGTCGTCACTCTT 189 56
Exonl R GGGTGCTGAGAGGCTAATA
Exon2A F CTGATTAAACCTATCTGAACATG 203 55
Exon2A R CGTATGTTATCAATTCCTTTCCA
Exon2B F CTGTGCACCACCCTGTAACATG 218 56
Exon2B R AAGGACTAATGAGACATCC
Exon3 F CGAGATGATAGTTTGCCCTC 300 56
Exon3 R CTCATCTAGTCTCTGCTTCC
Exond F CACCCTTATAACAAAAACCTGC 252 56
Exond R GAGAGGTTAAATGTCCCGA
Exon5 F TGAGTCTGTTTGACTTCAGG 314 56
Exon5 R TATCAAATTGTATGTGAAAGCA
Exon6 F CTCCCATATGTCCAGATTCTCTT 246 56
Exon6 R AAGAGTAATTTAAGCCTCAGACAG
Exon7 F AGACTATCAACTTAATTTCTGATC 245 55
Exon7 R GTAAGATTCACTTTCATAATGCTG
2 #R

2.1 SMN EREIMNBF T SREK

SMN FEBSMNE F 7 W Y) I , B4 Dra 1 (1)
YIHL 5 1E SMNe ,SMNe 43} 164 bp .24 bp 4> J
Br(24 bp Fr Bof vk i BERCE D) , M SMNe 4TSy
188 bp Y 457 ; o SMNe fik 2 (4 44, HiL Uk W, 188
bp.164 bp 457, liktde SMNt 4h i T 7 24X 164 bp
—5 (B ) o ARdL S ) T AVRT 3 3] 11 AL SMA £
HYIU SMNe A1 5 7 4GBk (100% ) |, 1T AL
6/17 H](35.2% ) W.ikse 1 ~ 111 7Y 8 Hh 2 %28 78%
(14/25) , R W SMNe 2, 24 4| 5 & %8 ok &
MAME T Bk,
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2.2 SMN ZR#E5XIH R R TN

AR LI E FR KR 9 SMN i it X 4% 51 2.
T2 PAGE JEEHLIK S 2R L (F2), Bk
HAMRAE

L

E1 SMNHRF7EEVIE, 4 K1%;1,2,3,7 58 11
;5,6 WEE

B2 SMNASNBEF 6 BikBE, mE kEALRIK SMN 5
W2 PAGE JIRHLIKG , 3058 447 3,

3 it

A M & BLEER SMA 80K 5, B il PCR
FEPERG SMNe LN AN F 7 B4 &8 EAE R IL
#A SMA (5> A2 Wi . ARAERER T, 1
Y SMA 3 SMNt FER A g 7 7 2%k 100%
S5HEWAMEE 8 B SCEiRE E AR 91% ~
100% ,~V-351°4 94% ; [E R 90% ., ] UWLLLAM 57
BIEHIAER T, T % SMA (3L 2 Wi b o 2 3E
B, AR AU EIFILTE R AT A A, #E
I R 1 5 55 s i A {1 SMA. TIT 78U £ 3
SMNe B, 2Rt oS 1, T BI2EL, 2
DRI BT 1T, I A 76% s AR5
s B BAR T A R AR 9T, X 35.2% ,(H 5 H
7K Fujii 27 BEFE45 AL, X 2 75 5 R L oL B 43
A 5K A R T T KA

FATTAE 24 5] SMA B3 H R LR DR KU

SMNe 5% SMNe B2l VEER S 1T 5 B N A2 R —
], R ETEA IR & ,3% ~5% WIIEH AR
B HE KB, A6 SMNe (B2, #2755 SMNe R J2:
SMA ) F= 2280 JE 5 (R 55 & B SMNe ¥ D15
o R B O, ¥ DLBOM 2 g 17 B 5 T SMINe 1
SMNe YA, W1 73 330 v 1 10 2 S T S5t v 1
eI A B R L UE 5K A4

H I, TR AR K I = 2 4 5L [ gDNA Bl
¥ .cDNA T80 5 fil SSCP 45 4 ¢ 51 43 #7257 o
ANV T 3 ¥ A A — € B Pk A5, PCR-SSCP Jinil
JF 0 75 ARG SR T LS BB ARG I 24 ) DX 35k 1 1) 52
A5 AR TR, 2 R, X <200 bp 9 Fr B
P95 K ol 100% , HIC IR B PSS 5, A2k
GEARKG IR 7 ¥k o T SMN' 35 PR 1) 24 it [ i
SR @ FL 1 29 7247, (HL 4 v 25 45 R 22 80 35t
A58, BT E A A oA 248 dh e g X 35, A
WA I DX IS G T ) 35 PR AR AR 9 A B S AR
R H PCR-SSCP [ 7 556 Gt L DX 3l i 47 s 58 A%
Rl

WA R S ASAG I i, B RTTE SMNe N EL &
40 B AR 2, AL 8 AT 248 (4 S JE ) L fl ik
KRR Fr Bl 2k 4 A G5, L g AR 27
SMNe PR BRI 7,8 BRA Bk —FPoeAs , 7
AT 1 SMA 5 5 vf, 38 32 PCR-SSCP 11 5
2 K SMN 3[R 1 2 A 1X., (B A & B 248 , v fiE
HUTNEFREA O 53+ X8 W& FERER
FEIRVE BRI KA T BE A HEVE A ik 2 Xk
A REAF 7 28 A8 i A AG I 7 W AN RE I . 40 Martin
S e e I — 11 R HE AR AF — SMING #% D1, {H )
F-ICIIRE , A JE 4 K ok 4 1) RT-PCR 74, {H
FEGRAS XA R IREAE . B AT A R IR — 2848 ]
T3 SMN 5 53 58 A i R B Bk & 01 66 [ 52
THMEA KT R R AT, YYI AR —Z2 D6
WSR-S s sk Tise. 7k
WEE R BT IR A (BRIER) TP N &3 YY1
GEA LA 9 ~ 10A AR ULAY 8A , #E I X ] GE 2
% SMNt $£ DL TCIHBER IS ™ . @ A SN TR
A2 BN IR )24 AR I AN RESE B, B ik
TS B AEAE . WFSE BRI, 29 3% ~T% (1) SMA
HH T & A A SMNe 32 01 iF— 5 47 7 400
A3 B DR 2 3 R PR AR $E R SMINe FE IR
RAEIK RS> H B 2 TR AL b R 1
B A e RO 4> Bk Y272C/ ATSMNt, Y2441/
ATSMNe [ R Z M55 v ke B, e & 58 A IR] SMNe
Fo DUBOMT R AN TR], 42 /R B SMN R A1, i A HiAth
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S K A7 AE" . Tarnopolsky 25 71l A A1 #
RPNy SMA T B 8 v i BN A €5 3R 4L AL Tl 2
( cytochrome oxidase 2,SCO, ) FE[F 2 7% , H itk 3 A
A 2/~ SMN: ¥ D1, 2L P20 P O ok e R AR, i
— P UE S AR TE A% S B PE, [R] R SCO, Al g
AR 5 — B AL A, TR AT — 2D 5 8
it TREK,
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