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12.9+4.4 2 x5 MRy 80 BINE # DU, Herb 55 32 ], Lo 48 5, SR % 13.7£3.2 % . M\ A5 5] 52 A6 5 41 JA) 1l v 4 B
FL 4] DNA, B 5195 48 HES7 JE I exon (3 4 4~ cexon 1~4) 7%, B 9= ¥4k J5 DNA A shil 5, v H
DNAstar 541 MegAlign K 95 200 J5 45 R #0470 b, 9 5 3% B NCBT 2 % T 8 A3 /) HES7 JE 4 exon J7 91 i
TTHXT 0T, IR A exon RABIEOL . G658 : W 020 R IR ZH HES7 5[4 exon 1 Fl exon 4 J7 513 5 3 K
HES7 A exon J7 51 — % ;exon 2 45 81 fLni £ W 20 I FFAE G/A 2231 | (H B PR 22 25 1 4 A1 W% T b 35 1 2
5t (P=0.727);exon 3 5% 37 (L i fE AL B AEAE T/C 2754k, (HEER Z 80 i BRIt B 5 1k 2 5% (P=
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Mutation analysis of hairy —and —enhancer —of —split—7 gene exons in patients with congenital scoliosis/
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[Abstract] Objectives: To identify the relation between the mutation of hairy —and —enhancer—of —split—7
(HES7) gene exons and the pathogenesis of congenital scoliosis (CS) in Chinese Han population. Methods:
From June 2009 to December 2010, sixty sporadic and non—syndromic CS patients ( including 23 males and
37 females, averagely aged 12.9+4.4 years) were admitted in our hospital. All patients were Chinese Han
population and underwent surgery, and 80 normal controls(including 32 males and 48 females, averagely aged
13.7+3.2 years) with the same Han population were regarded as control group. Genomic DNA was extracted
from peripheral blood, and the sequences of four HES7 exons (exon 1-4) were amplified by self— designed
premiers, then the target PCR product was purified.Sequencing analysis of purification products was applied,
and the sequencing results of two groups were compared by MegAlign of DNAstar software, and the results
were also compared with sequences published by NCBI to detect mutation of four exons of HES7 gene in
both groups. Results: The sequences of exon 1 and exon 4 in CS group and control group were in accor-
dance with that of the gene bank. G/A polymorphism was found in the 81st site of exon 2 in both CS group
and control group, and the difference of distribution frequency of polymorphism between two groups showed
no significance(P=0.727).Moreover, T/C polymorphism was found in the 37th site of exon 3 in both CS group
and control group, and the difference of distribution frequency of this polymorphism between two groups also

showed no significance(P=1.000). Conclusions: No exon mutation of HES7 gene was found in sporadic and
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non—syndromic CS in Chinese Han population. The exon mutation of HES7 gene may not be involved in the

pathogenesis of sporadic and non-syndromic CS in Chinese Han population.
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FH<RAE L ™ B[R 241 DNA $2 3O & (LR E
R B A PR W) ) B2 UL R 2H DNA $2 Us
¥ DNA LA F-80°CUKAE , 75 H .

122 HES7 Z WA FIF5 3 5w A
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fb, difb/5iEaE DNA A shill #4140 (ABI 3730XL
4= [ 3 DNA W PAL, b st oS B AR EL A g5y A
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Table 1 The primer sequence, annealing temperature and product size of four exons of HES7 gene

iR R E (C) E I (5'-3") 51975 R I (5'=3") 519 ¥ 51 P B (bp)

Annealing temp (°C) Forward primer sequence(5'-3") Reverse primer sequence(5'-3") Product size(bp)
Exon 1 58 GCAGAATCTGGATGTCGAAGGG TTCTGGCTCCTGGAGTTCTGG 294
Exon 2 62 AGCGGAGAGGGATCGAATGG GCCAACCAAGCTTGTGTCCC 340
Exon 3 62 ATTTGGTCGCGCGTTCTGTGGG TTAACCTCGCCTCGGAGCAGAACC 367
Exon 4-1* 57 TTCCGTCCATCTGGCTTC CCGTCTTGTCTGTGAGGC 536
Exon 4-2% 57 GCCGCCTCACAGACAAG CCATTCCCACTCTAGTACCCGTA 773

1 *Exon 4 Jy B, JH 2 x5 514 (Exon 4-1,Exon 4-2) #4753 By 1

Mark:* Due to the large size of Exon 4 sequence,two pairs of primers(Exon 4-1,Exon 4-2) were used for the amplification.

) MR, W Chromas B4 43 8 i e 18] 3% K
DNAstar #X 4 19 MegAlign ¥ 9 2 0 13 45 SR 517
XFE, JF5 92 NCBI 2 [H BT A fi i) HES7 3
exon JT Y AT LEXT 43 BT o Xof A7 A8 KL K4S 57 1Y
H AT R )0 i LA IE
1.3 Sitawr

JH SPSS 16.0 GEit3 AT Geit2 o, ™
£ [1a] 5 PR 22 25 P 1Y 43 A AR L BT -R D7 R 3, P<
0.05 N 25 A W&

2 HFR

XA 5T % % HEST 3 K exon X 3 3#F 17 PCR
P R AE ) H A PCR 724, 2 2% IS W
VKX R B i AT %0, e Be K B B 5 U ARAT &, 2%
R (B 1) o

exon | 5 exon 4 BYFFHILE CS 4H Al IE & X%F
21 35 5 FE R P2 i 3 A 19 HEST JE R4 i+ )7 571
—2, exon 2 % 81 N AALE G/A 22450, H
CS 41 37 s 3EA A,23 BliFE N G(E 2); IEH
XF HR 4 47 BIEEIE A A L33 BIARIE R G Y
Z AW B 22 7 (P=0.727) , H 4wt
HILBR Y AR (GAG/GAA) . exon 3 2 37 fif
SUAETE TIC 23851, Hih CS 4 3 fliHE K C,57
BRI g TR 3) 5 IE % % B4 5 Fls N C,75
BIRRIE R Ty 2 2 250 00 A I 5 TG I 3 1k 2
5 (P=1.000), H %ih%% 5/ Y0 52 2 R (TTG/
CTG),

3 Wig
CS e I T IR e 75 00 b A i 7 R B i

Bl 1 HES7 K exon H Uk K (M:
Marker;S: 278 B | B 54l R m
—PEEAR) a exon 1 VI H B K
Jics 294bp b exon QYR B, K E
340bp ¢ exon 3 ¥ ¥ A B, K
367bp d exon 4-1 ¥ B, KE
536bp e exon 4-2 ¥ R B, K
773bp

Figure 1 The electrophoretograms of HES7 gene exons(M: Marker, S: Sample, each strap represent one sample) a The
amplification fragment of exon 1, the size was 294bp b The amplification fragment of exon 2, the size was 340bp c
The amplification fragment of exon 3, the size was 367bp d The amplification fragment of exon 4-1, the size was 536bp

e The amplification fragment of exon 4-2, the size was 773bp
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2 exon 2MIFAR a BFEH 1.8 %5 L3 MM exon 24 81 (sl N A S E LM N A ML (GAA) b &L,

2.2 % 19 L2 *FHEMK exon 2 55 81 fi s B G, 4 % A HE R 9 43 12 (GAG) B 3 exon 3 M7 45

a BHEH 32

% 12~14 W IEHEPEHEIR 755 R R exon 3 5 37 M A BHIE R T, WIS E IR N AW (TTG) b BFE L, 1.8 % ,T9.T12 2}
HEAR | exon 3 45 37 (i Bl N C, i fi 24 FE R th o 72 2 B2 (CTG)

Figure 2 The sequencing results of exon 2 a A 1.8-year—old boy patient with hemivertebra at L3,

the base of the

81st site of exon 2 was A, and the encoding amino acid was glutamic acid (GAA) b A 2.2-year-old girl patient with

hemivertebrae at T9, 12, the base of the 81st site of exon 2 was G, and the encoding amino acid was glutamic acid

(GAG)

Figure 3 The sequencing results of exon 3 a A 3.2-year—old boy patient with butterfly vertebrae and fused

segments at L.2-14, the base of the 37st site of exon 3 was T, and the encoding amino acid was leucine (TTG) b A

1.8—year—old girl patient with hemivertebrae at T9, T12, the base of the 37st site of exon 3 was C, and the encoding

amino acid was leucine(CTG).
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T 2 S A BT I 5 R TR DU N #E HEST 56 (K]
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