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SNPs {7 77, 0 Bl & - 5046C/ G, — 5048 A/C.54740A/G #1 54932A/G, —5046C/G F1 - 5048A/C 1)
E N EF AR A LB, BB X (P >0.05) 5 T 54740A/G 1 54932A/G B2 B ZUIR 2 A2 P 4
BB, ZRARITERE (P <0.05), %it HEAR NTDs BEH VANGL] EF PR EZHA HMEY
ERNFBIE , i RIFHEIX SNPs fi 1 (54740A/ G 1 549324/G) 55 NTDs FF7EfiR 4
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Mutation screening and associated study of VANGL1 gene in chinese patients with Neural Tube Defects.
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Shanghai Childrens Medical Center,Shanghai Jiaotong University School of Medicine ,Shanghai, 200127, China.

[ Abstract] Objective To investigate the association and mutation of VNAGL] gene in Chinese patients
with neural tube defects(NTDs). Methods 100 patients with NTDs and 240 normal subjects as conirol group
were investigated in this study. The VANGL] gene were amplified by polymerase chain reaction( PCR) ,the PCR
products were purified and then sequenced. The association of the SNPs with the NTD were analyzed. Results
Two missense mutation(c.640C >T and ¢. 1127A > G) were identified both in NTDs and Controls. But there
were no significant differences between them (P >0.05). Four new single nucleotide polymorphisms ( SNPs)
were —5046C/G. — 5048A/C.54740A/G and 54932A/G. Accorrding to analysis ,there were no significant
differences of the —5046C/G. —5048A/C between the NTDs patients and controls ,and there were much sig-
nificant differences of the 54740A/G and 54932A/G between the NTDs patients and controls ( P <0.05).
Conclusion There was no mutation of gene VANGL1 with NTDs in Chinese population. . But there were may be
great relationship of 54740A/G and 54932A/G with NTDs.
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100 | NTDs £ JL>& 2009 4 3 H & 2010 4 3
A B ILEESD.OHEIMHEH B L. B4
15 d = 16 %, K5 53 4, & 47 f, & MRI,
AR i I R R B AR S O A Rh R B A 2 Bk
Wo 240 BIXyHRLLIM AR h E ¥ LEE E .0 f
K ER , HEBR NTDs, DA EARARI ARG 8 IL
XBABRIERERCHZRSHFRE.

—., ZE4H DNA 425

3R BURIL R IRA MK 1. 8 mL, #IER G4 DL
&, FARRANRHL (L) AR AR Mk 2 H
¢4 DNA {5 & SR BRI 4 DNA, #5050 & i
B EAT, 4R B DNA T -20 CIOkFEHF

=, ZREHER N (PCR) ¥

VANGL1 1 8 MR FHIMIFFINE 1, AT
YRR (B REERAFE M. PCR KM
&% 5 :10 x Bufferl pL,2 mol/L dNTP 0. 8 pL,
% 10 pmol/L 5| ¥ & 0. 4 uL, TaqgDNA B & B
0.1 pl(5 Urul) , BB FIZEK 6.3 pl F1 DNA k
i1 pL, P 3EAM: 95CHAEM: 5 min, 95C A8
30 s,3B ’k ( Exonl . Exon4 . Exon6 f1 Exon8 2 64°C ;
Exon2 Y 62°C ; Exon3. Exon5 fI Exon7 & 61°C)
40 5,72°C T 40 ~ 55 s ( Exonl . Exon2 , Exon3 . Ex-
on5 . Exon6 f1 Exon7 7 40 s;Exond 24 55 s;Exon8
50 s) ,FEFR 35 ¥k, 72°C FEM 2 min,

&1 VANGL] ZRRBX5|YFHIEY 1 BARE

VANGLI 514071 N

Exonl Forward5”— gggcactcgtgagggca — 3° 674 bp
Reverse5“— agacgcceccaccteggace — 37

Exon2 Forward5”— gagaccccagagaggaggtst —3” 400 bp
Reverse5°- tgactcagegetg — 3

Exon3 Forward5” - gtgaagatgggteggttttg — 3° 383 bp
Reverse5°— gitctettggatttttg — 37

Exond Forward5’— tgaatagggctgggtagatge — 3~ 849 bp
Reverse5’— ctittctggtttggggaggag — 3~

Exon5 Forward5’- tggaacccagtggacttctgt —3” 366 bp
Reverse5°— tggttcgactte — 3~

Exon6 Forward5°- agggggtggstagacaacact —3* 674 bp
Reverse5— aacatgacctgetgggaca — 3°

Exon7 Forward5”- ttgectttctttcteccttce — 37 612 bp
Reverse5’— tgtgcectttcgaaggee — 37

Exon8 Forward5”- tgagctgggctotggtctaag —3” 1072 bp

Reverse5— gtaaccctttcccag — 37

4., DNA F3 53 Hr& i
PCR =¥ 2 I B 2E 4L JG (Qiagen A ] = k) ,

ABI3130XL U FA{X EHM o

T, GeitsEa

I B 2EL 0 3o B L TR o 22 PR AR 19 L BOR R
Tk, 78 SPSS11. 5 AP #AT, P<0.05 &
FERIT#E

&5 X

—. AT HAELR

M1 Fipp B ha B ILF 1 FIxF A AR
VANGL1 #£ B ( Genbank % [ii2; NM138959. 2) till
FIH—AFR4E L3RR B . 640C > T( ZBRAETE
FH CGG ZEH TGG) , 3 p- R214W, F— 1T EM
1 453 2 A R BB LN 2 6% BRA A\ BF B VANGLL
AR c. 1127A > G(ZBEHEEFH CAG
%R CGG) ,FE p- Q376R, WK 1~2 KK 2,

=, HRAEX 4 N3 SNPs 1R 5]

TE VANGLL 1 5° f1 3° S Bl KRBT 4 4
SNPs, 435Ik — 5046C/G., - 5048A/C.54740A/G F1
54932A/G, RIEXNHRHT, - 5046C/G F1 - 5048A/
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&2 NIDs BILFIN A AR VANGL] ZREE LR

HER [ (% ) ]
R NTDs Controls PlE
p.R214W 1/100(1% )  1/240(0.42% ) P>0.05
p. Q376R 1/100(1% )  2/240(0.83% ) P>0.05

5. WHERRSRRILE % =0.411,P >0. 05
C BZHAEIAE NTD 45 0%} BR 45 8] B 33 28 43 A o 4e

2R L (Wi - 5046C/G 1 — 5048A/C fy 3t P #Y
BRI BES N «* =2.314,P >0.05) , T
54740A/G Fl1 54932A/G 2L B BIAE NTD 45 F1 %t B
HEWRESHFMNEABEITEBEX (FHA
54740A/G BLEBISRE 4%+ =67. 115, P <0.05;
P4 54932A/C BYRFBPRR LB ° =78.297,P
<0.05), %3,

%3 NTIDs #JLFIX R AR EE VANGL] 4 A~ SNPs (805 B B 43045 [ 4] (% ) |

VANGL1 2 NTDs 2 JL(n =100) STEELEABE(n =240) 2 E Pig
-5046C/G EHEE

cC 5(5.0%) 10(4.1%) 2.314 >0.05

G 37(37.0%) 70(29.2% ) 2.314 >0.05

GG 58(58.0%) 160(66.7% ) 2.314 >0.05
-5048A/C B E

AA 5(5.0%) 10(4.1%) 2.314 >0.05

AC 37(37.0%) 70(29.2% ) 2.314 >0.05

cC 58(58.0%) 160(66.7% ) 2.314 >0.05
54740A/G HEE

AA 12(12.0% ) 40(16.7% ) 67.115 <0.05

AG 47(47.0% ) 20(8.3%) 67.115 <0.05

GG 41(58.0% ) 180(75.0% ) 67.115 <0.05
54932A/G HEE

AA 9(9.0%) 30(12.5%) 78.297 <0.05

AG 51(51.0%) 20(8.3%) 78.297 <0.05

GG 40(40.0% ) 190(79.2% ) 78.297 <0.05

Wit

1998 4F Taylor 27 15 S 7 S0 o 75 & VANGL
HE, BE\ERIWAR, BZELZBWEE AN
stom B Vang”™*', 7 WH 7L 30 ¥, VANGL 145
VANGL1 1 VANGL2 , VANGL1 <& i 72/ Bl ik i
3qF2. 2., AJH 1pl13. 1,1 VANGL2 Efife /MR et
PR 1qH3 \ AJEHY 1q23.2, HHESIYIN VANGLL 71
VANGR2 EHR TRERTHEEHL, B 521 14
FRAR, B 4 MERE(TM) X KX, —4
PDZ 538, 4 MBS RE X 43 B0 T R 2B 5 B
114-134.152-172,186-206 222242 5253 | iy
KX PDZ N5 HMBEARMERSA X, &
e R, N SRR X A Ser IR K C
S MR X B PDZ S5 R AR B ARST 0™ o

VANGL & 5F 1 £l i A% 4 ( Planar Cell Polarity |,
PCP) 33 /2 H A D R 22— , Jo 22 T B st 38 57
PCP Fi 45 1 28 ZEf# ( Convergent Extension, CE) 33
R RN, WRTE PCP i3, VANGL %

HZITIM, eV RBEHR R TR LR
REIEFRRME, NTIA 7T RRFECARRE NS
BRI RE

B BEAMUAE SR /D R Rl ) VANGLL 77
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MR BAKOFRREER A . )5 R4 BR (EI0.
5) B R 5 A N SR 4% VANGL] 1 VANGL2 3R
RTELM P E T, BEEMEE T H, X&ERH
VANGL1/2 S54RI FHIHEERIEH X,

B¥EBRERGHEMECKE NTDs B85 1
VANGL1 FEER i Hy 8 gt 37 19 28 28 (p. V2391,
p. R274Q,p. M328T, p. S83L, p. F153S, p. R181Q, p.
1202F il p. A404S) , % B VANGL1 35 NTDs 75
FERBEA LM, B RBIME . HIR K R
Z5, PE AR VANGL] 5878 B LR A R .

ARLHXF 100 B LK VANGLL #47 T #5143
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B, IR R A B SRR RS, XA R Ry R E
HHEIABEAFE, AFPAE, FFER T ReA A FEE
RAF, RE VANGLl 2R B/ SWHEBHEE X,
BRfE—BLBIESE, BARLERKE S NTDs
HRMEFRE HERT 2 ME LR FA
¥EIX 4 4~57 SNPs, Hwh ¢. 640C > T it F VANGL1 1
TM3 1 TM4 2[RI RSN X, %o b LA 3 20 B B 75 75
FHRIEHNEERERZ YR P LR EEH YR
AL R, M SRR, A RE, W
c. 1127A > G fiiF VANGL1 HfRIX. , A7 35 78 Y it
P EERT, BAERTHTREE/N, X2 M5
SR 1 L R BUST AR NTDs f8)LFIST R P i 50 7
ZRIGIFE N 45 U RTREEEFHRERN
FRTFEBERLRLGE, B RRE S —FHEERY
ST, AT 2 AR 65 B B BRFP AT 51 & A2 Bt
A5, G CRABZE R AR [ & AN EE R R A TIRE,
SHEARRE. #02 MEURTERSH
NTD HREZ —, 853 R R R BT A R

EHEFFAEXBEEERHEEEFNER
A i) FA R LA R P SR IR AR R
BUAE (A8 ) , M5 303k B Rk W A 7 BB, AT 5
BEARFER. RLB P - 5046C/G F1 - 5048A/C
B ALY Bk A 7E NTDs £H A% B8 2 h B SR 2R 43 A o
TEEE S, A s e B, X B L A
FER TR 2o o 2 B Gk PR I R A AR A SRER TR
/No i 54740A/G F154932A/G PRELAY A ZE NTDs
HAXRAPRRBA AR BRI FHE S, XH
ANPE S T RE AR L MR VANGL1 R 3 5% e aR it
) IR B DA R R R B A7 A, #E— 25 % " mRNA
BBy I SRAEME , %6 B VANGL1 2 HZhRBR AR , AT
HIMM SRS REN AL,

5 SCHERIR I, c. 346G > A 2875 % SNPs LA
HEZRHD . AR 100 4 B ILF 240 HI%H R4
3R B 27 BIFN 26 BIFAE A R AR, B L B
H# GG, GA,fl AA B3 43 514 0.73.0. 26
0. 01, % R 4H Fh 2N GG, GA ., F1 AA ISR 5 51
290.77,0.20,0. 03, 55 i) 40 R B 40 A G Ao A5
RAFFETLZA, B P E S c. 346G > A Y RAF
ZE5EMEEE AR L

B TR GIECR FRAIBOR KRB I 2 HE 1, AR S0
HEBT 2 45 LR FAEX 4 4 F SNPs,
REPE NTDs KRy F 2728, [FAF NTDs & —Fp
REMERFR, AEAREERARPETEER
YERD, BRLA R BE— 258 KA R BIE R R AR

R, UM eEREERAERPIENER; S —FHE,
H A 2 B3 22 IR BR W] [ NTDs 19 & A 2R
50% ~70% ", X3t VANGLL2
SHR MBS SEBEAE XD XL B R
WL VANGLY HSfi =B8R il wi( VANGL2 ) %%
AR R TR LB B R, (R, ZE 3 2 B AR P T 5
A VANGL1 f¥) mRNA J5REZB 404 ti/ VANGL2 Bibg
JNEY CE Brpgl® ' s il VANGL1 1 VAN-
GL2 A EA B Y2182k, T LA S H & B
A X, NS BRI VANGL R [HA
TCRBR B A R AT, BB NTDs A% 70 F L,
WG IR NTDs B9 TP BIgyr iR E 538 F
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