5B 100 AEERAWIES POy Vol.15 No.10
2013 4 10 A Chin J Contemp Pediatr Oct. 2013

DOI:10.7499/j.issn.1008-8830.2013.10.004

S L

B Sy S 1 A6 2 A4S SNP as t9 )L e
SR Pk 0o 93 4 FH SIS

B KRR

(1. REFEAKRFHRLAR, XZE 300070; 2. REFILEFER, XEF  300074;
3. RE ARG FRER, KE 300457)

[(HZE] BH HREXIUEILERS T 1 (Isletl, ISL1) HEH 2 MR RLENE (SNP) fif
141268421, 151017 5RO (CHD) MAHCHE. ik W HR A E4EER N (PCR) FEEE T AR
XF 35 4] CHD LA 30 B4 CHD JLHEEAY 141268421, rs1017 75 ARG, 4351 ELASHIAS SNP {7 s 3 PR 7Y
WA R RV AE L Y 3 A0 G 00, IR HEAT BRI A3, B55R SNP i 4 1541268421 /74 GG, GT. TT 3
FHEEPRL, CHD 4 T S5 FEPUR Sy T A5 3 AL R (A5 GT A1 TT ) AR TXH R4l (P<0.05)
AT T S0 B K A L3 B CHD M GRS JE G SN L R AY 4.833 %5 rs1017 {57 S AFAE AA. AT, TT 3 FhEE AL,
CHD 4 T 4 5L K5 T A AL SR R B R (Guff AT A TT ) M XA (P<0.05) , #5H T S5
LR YL EE B CHD (G 2 A 2507 LY 4.491 4% ; 2 /> SNPs o 575 1 4 Fhep A DL TT 9L # % 4E CHD
et iom (OR=7.813) o 451 JKHEHL X IUR JLZE H 1SL1 3L SR A TT (9 H BUAR W] RE-S 34 CHD 9 &
I RS [ PESRILRIZZE, 2013, 15 (10) : 822-826 ]
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Association between two SNPs of ISL1 gene and congenital heart disease in children

MU Shi-Yin, ZHANG Hong-Yan. Graduate School of Tianjin Medical University, Tianjin 300074, China (Zhang H-Y,
Email: hongyanzhang@yahoo.com)

Abstract: Objective To investigate the association between 2 SNPs of ISL1 gene and congenital heart disease
(CHD) in Tianjin Han children. Methods Polymerase chain reaction and DNA sequencing were used to detect 2
SNPs at rs41268421 and rs1017 sites of ISL1 gene, including 35 CHD cases and 30 non-CHD controls. Differences of
genotype and allele frequencies of rs41268421 and rs1017 sites were compared, and haplotype analysis of the two sites
was performed. Results Three genotypes (GG, GT and TT) were detected at ISL1 gene SNP rs41268421, and three
genotypes (AA, AT and TT) were detected at SNP rs1017. At rs41268421, GT+TT genotypes and T allele frequencies in
the CHD group were statistically higher than in the controls. The risk of CHD in children with T allele was significantly
increased compared with children with G allele (OR=4.833). At rs1017, AT+TT genotypes and T allele frequencies in
the CHD group were statistically higher than controls. The risk of CHD in children with T allele was greater compared
with children with A allele (OR=4.491; P<0.05). Four kinds of haplotype were detected in the two SNPs sites and TT type
increased the risk of CHD (OR=7.813). Conclusions Haplotype TT may increase the risk of CHD in Tianjin Han children.

[Chin J Contemp Pediatr, 2013, 15(10): 822-826]
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T 1 (Tsletl, ISL1) , PRI & 2 1
TS EEA 1, BRI SENE T, TERGIT
WAL R M B AE . o IR TIRE, fEiE )
P TT A O RE I & B RN B TR i &
FHREREIER P ISL1 JE AR A I A 20 i
Bitr &2 5000 EERIER, HR/NY
SH IR AT RE P ECO E L BRI mE B 6
Stevens 25 1 S % 56 [E A ISL1 KL iEFT T A%
R Z2 2854 (SNP) J3#r, X} ISL1 3[R P 35 A & Rl
FEFER) 30 > SNPs #E4T THF5E . flfiTHE4E T CHD
UL R LB AR B Z AL LA R 2 S A
MBS TEFFE A 30 4~ SNPs 1,
Stevens 25 % Bl CHD 5 H:rp 1) 8 4 SNPs i 5 AHE,
Hodh 5 rs41268421, 1s1017 X PN 5 HA
R, B, AT 1s41268421
rs1017 X N7 S #EA T 5T, BFERTT ISL1 1A
LAk R X D% LEE CHD A e E
1 #EREHE®
1.1 HRX%
2011 4F 12 H & 2012 4F 12 A fERELEE
Bt L W BHE BE 32323697 1) 35 44 CHD JLE A A
WhoE, KB 184, @& 176, Bazith
1.06:1, 4E¢ 7T HZE 3, P4 2326 N H .
BILBFFS CHD Wiz Wibrit, HoA MR I PRAE
W, IO AR . DA TFARUESE, Hrp
[ fEE ISR L 18 6, S lalf@EiiZs Rl gL
17 B >k A 3R B R AMRHISR B9 BR 2 CHD 1 30
ZI)LENE X R, Hh B 15 6], % 15 4,
Bzl h1:1, FERR6e MHE3 Y, FIHER
22+940H, SRR @ S Bl R B CHD,
TS G2 DU L, A E 2 (8] TG ML 2% 2%
Z, BEEHCN R, CHD 2H Koof BB 40 75 AF i S vk
A EEFTGIEE L (P>0.05) , WA HAE
o ABFFE AT A AL Z K s A
[) 3 J R T LB B B Ao B B3 25 L
1.2 MARAE
121 4 KR 4E A A B 4 DNA # KR ol
WEFE X5 43 SR L MK UL 2 mL T 2R GA 40 B 4
. 1 H DNA $2 B Rl & (PROMEGA #A7710,
PROMEGA A7) ) $2H DNA, ¥ HEM T TE 2%
R, EUKEA 20 CIRAE .

122 Z1#Hegikit S5 4 % H#E GenBank

ISL1 JE K41 DL K& 2 AR G SCik 1, i B T
HEPFARAG BR AR AT ARG ISL1 FEF A i,
T 6 P a5 PP 4. IE[R 5' TCT AGT CCA TCC
TAA TCT G 3', JZ [1] 5' AAA GTG GCA AGT CTT
CCG AC3', P=¥H BER/INA 535 bp.
123 PCR EEF I B K EZ  PCRRIWIKR
25 ul: 10 x buffer 2.5 pL, ANTP ( 10 mM ) 2.0 pL, Taq
(5U/uL) 0.5uL, EF514 (10 pM) 4% 0.5 pL,
K20 DNA 2.0 pL, H LB FKANE 2 25 pl, 37
a4, 95°C TSP 10 min, LLF 30 MEH (742
£ 95°C 30 s , IBK56°C 30s, 72°C60s) ,
72°CHEAH 10 min, B 5 L B9 3 W1 2% B9
HEREEERZ LYK 75 mV, 35 min, HLUKZEH G T4
PRGN B R IiE % .
1.2.4 PCR Z#d 5275 5% HU535 bp &b
P8 S FHYEARAS 19 PCR 729 20 pL, Z4E L
AT Y TR AR A BRA /ST, B
Chromas A4 43 B BT 4 e 25 5 o F1 F NCBI R 3%
TEZR blast X ARFHNHEA X L 43#T
1.3 FHitFEHSH

i FH SSPS 17.0 Ge 4 A A TR A BS54 #r
RO « dnif2E (x+s) Fon, THEH
BB (HAY ) #ss BHIIETE © KR
itE Hardy-Weinberg S LU R A ) B AR AR
Py FEPRR R A B RAUR R K CHD &5
ISL1 JE PR 22 25 M A DGR i L bk (OR)
Je H95% nl{F X IH] (95% CI) Fx; M SNPs
7 15 B BB S0 AR P SHEsis TEZE T4k 14004t
P<0.05 WZERAGIHE XL

2 #R

21 MEFELER
Z: 18 NCBI (35 SNP {77 5 rs41268421 . 151017,
FIHZ M55 FE LR blast XF B3R 5 90 #E 47 X6 e o34 &
PR, SNP {7 i5 rs41268421 f£7#F GG. GT. TT 3 F
FLR AL, <1017 /776 AA. AT, TT 3 FhE A A,
WE PR M ErARas 8. 76 rs41268421 v 15,
CHD HFEHA GG 26 4], GT 8 f4i], TT 1 4], XfH&
ZH LR GG 28 . GT 2§, TT O fiil; #F 1s1017
75, CHD ZH L) AA 20 5] . AT 13 6], TT 2 4],
X R FERI Y AA 26 5], AT 4 5], TT O i,
22 ERBREMEEMELSM

7E ISL1 5& [l 1541268421, 151017 3 &5, CHD
2 FIGT R 2 PR TR 3 53 A5 £ A Hardy-Weinberg
e, BABERENE, 76 1541268421 i 14,
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CHD 2H #57% T 55 v FE K /%) 3% A &Y (145 GT i
TT ) 5 K T 2507 3 RUTCR B i v T X0 IR 4, 22

SAGFE L (P<0.05) , #54 T AR B
JLEE R CHD A G A8 K Y L2 4.833 1

(OR=4.833) , W% 1., 7F 11017 {3 &, CHD 4
ey T A A pY FE R A (AL 45 AT FTTT) S
R T SR AR I T R, E2RE
Giit 2 L (P<0.05) , #E47 T S FE L
R CHD M f& 6 & A 55 07 3 L 35 1Y 4.491 £%
(OR=4.491) , W2,

-~ -
= G

A

D

1

TR rs1017 5, D: AABL, E. ATHE, F. TTH,
iR, BN ZRE TR,

[rﬁl.li [_\“flllﬁg \!. || |'||

ISL1 £ E SNPs i & rs41268421. rs1017 i E &

2.3 BKEISH

TE 1541268421, 1s1017 W1V 5., LA rs41268421
JE R RS AE AT, rs1017 JE B B HE J5 7R CHD 41
GGAA Y 18 ], GGAT % 8 il . GTAA A 2 f4i
GTAT % 5 {5 . GTTT %4 1 5], TTTT % 1 f5]; %t
I8 20 GGAA #Y 25 5] . GGAT %I 3 fi], GTAA Hl 1
il . GTAT % 1 fil, 1 FH SHEsis 75 £& 3% {4 X 2 4~

7 o5 i1 $Mﬁ%\$ﬁ, FEAS 4 FpeafR AL 15
P TT B R AL () L 3 B CHD 1) 16 6 2 B
WL# 3,

(OR=7813) ,

L Eh 1541268421 fii i, A: GG BY, B: GT L, C: TT &Y

LR AL, SREVERIE A, BEVRIL G, Wy

%1 CHDAS3tER4A rs41268421 U S EFRFTE 5% %2 CHDAEXHRA rs1017 M AEFBERRGZE M E
MEEREST  (n(%)] ESREST  [n(%)]
a1 ; FEH AL S g ; FEH AL A
GG GT+TT G T AA AT+TT A T
XFREZH 30 28(93) 2(7) 58(97) 2(3) XTHEZH 30 26(87) 4 (13) 56 (93) 4(7)
CHD#H 35  26(74) 9(26) 60(86) 10(14) CHD# 35 20(57) 15(43) 53(76) 17(24)
71 4.169 4.625 71 6.807 7.405
P 0.041 0.032 P 0.009 0.007
OR {H 4.833 OR {8 4.491
95% CI 1.015~23.012 95% CI 1.419~14.212
#* 3 CHD A5t iR4H 8 AR SRR L 45
2051 n GA GT TA TT
X HEZH 30 0.916 0.051 0.018 0.016
I 4L 35 0.725 0.132 0.032 0.111
7 7.728 2.484 0.274 4.132
Py 0.005 0.115 0.600 0.042
OR {8 0.243 2.835 1.850 7.813
95% CI 0.085~0.694 0.741~10.851 0.179~19.116 1.285~47.500
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3 itig ) XU e i o T 22 T3 S 2957 ISLL A Y A1

ODRER R ER—DE NS, GO
mER5 LB LBRPEM DAY REEHS T
HERWIE . ISL1 2 H & F 6 48T (exon)
MS5AHNEF (inron) , E T AEKSFTEA
R 5q11.2, H R MBS 208 ) cDNA SCPE &
B ISL1 56 B B BLAE (1 20 Z 4R [E 7, ZHHF5E E
ZRUESE ISL1 76 ZFh g B AN [R) 1 40 A 4425 %L
YEH, ©AWFSE LI ISL1 FEH ) SNP 585 R Fl
LR IR g ) e A e TR AR DG 0, IS JE R Hi
& A 35 = R SF IS B N b
T I B 0 R DR N R 1Y LIM 25
Ftek, S5 E AR EAER; Cimafa—
A TH AT ol 80 P AR P 2 R R %) [ 058 2 g Ja
( homeodomain Z5F438, ) , 5 Ui 36 R 45 15 471)
MgEA, M FEARS DNA Z R SRR D,
VAR5 & B, ISL1 760 % B A0 i 3 B B
HE CEMAER, HARe & OIS — 40 X (second
heart field, SHF ) B0 HERTAR4IME ™!, 7RO T
DY e ] W) U N O R A 1=
PN 2 L ISP T AL RO LA g Y, S L
X, DM ATEL FA L LB A HE
FESCISLL AT GATA4, 8 O LR 5 2
Nkx2.5. Mef2C %15, 32 3 Wnt/ B -catinin
55 ]2 FGFs {5550 F 1) LR ER Y,
1M HLISL1 A1 TBX-1 45 0 JE AH 20 g b 75 35 ] 52 %)
BMP4, BMP2 i ¥ i i v 58 7 U7 i e I,
ISL1 B HFEOIER & B b T —A LiE . BOHK
AL E, XT ISL1 JEFTE CHD [ & bl H By
DR R B 0 ST S i M -

Stevens 25 1 55 3 %F 25 [ A ISL1 3R AT T
SNPs J30#, &3 ISL1 N £ &5 CHD A%,
AFEUE RO ISL1 FEF AN E T 6 P4~ SNP i/ A5
1541268421 Fl rs1017 Z2 41 5 K X U L2
CHD RYAH PR T, I H B UK 1541268421
Fl 11017 3X A7 2SI R AR ST o080 AR5
TEREA RGN 3 rs41268421 F1 rs1017 47 5 1A AE
Z A5, X5 Stevens % [ HRE — ., KRB
FHHRF REH X IUEILE, 15 H 7 141268421 {if
JHEE AN GT A1 TT LA R #EAF T S840 B X AF
rs1017 7 S B AN AT A1 TT A #E4H5 T 2547
FER A LE AT BESE CHD (5 AR, ARWF5T T
X 2 A~ SNP A7 st A T BRS04, 75 B TT H
AR JLEE B CHD M fE R e fe s (OR=7.813)
00 A2 1503 A7 A5 (] B SRR 28 AR AU, A CHD

W6 N, FHEEZ 100 bp B SNP v 5 22 6] 5% 35 &
BB, U5 Rt 2P T .

BRI o, 3 sk G I ISLT 6L PR 22 25 P AT ik 23 0
£ 3] CHD & fa A, 7EIRR o JLEE CHD i H
A& 5 R B — AT iR 1R rs41268421 FI
s 1017 3X PN 55014 Z2 25 2 Anfar 84 i CHD (1) 5
JEPEWE? AT RE AR R Z PRI T ISLL JEH I
WESE . BIRE, SEEERERIE Y mRNA 58
FUT A S5, ISL1 SRSk TIER RIEE, %
FHbrid ISL1 PH AN M Rk S5, JETRZ i T i
ISI1/F1k1 F1 ISH +/Nkx2.5+/Flk 1— ZHM0TRE, 38 B0
JIRE A8 A 0 28 DA AR A0 B O LA, DL =
PG R SeH . b, ISL1 PR Y o As i 15
ISIT-GATA-Mef2c X — O & 1) 32 2 ¥ (5 518
FEIR) S8, SRS BTSSR DX RIE T,
1 A B IRE , T S:80T CHD 19 5 8%,
SRR DA E FILEIA A 754 5 B IR A RITE .

AHFFE A ILE CHD MRS T — &0 iR
B, M TFHEARBGEAIR, JFH R T K
FEMDURILE, AR, X225,
ISL1 N 255 CHD BHb) 6 R M T 2 a4tk
FEA . BT .

E#t: ARCE BB RN BRI P 4T3
FOY BALEIF R AT, AR B KAV AR B NE R
TR R AETILE BB WA EAAT,

(& % x W]
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