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Correlation between single nucleotide polymorphisms of rs664982 site in ATM gene and susceptibility to esophageal cancer”
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Abstract; Objective To explore the correlation between the single nucleotide polymorphisms(SNPs) of rs664982 site in ATM

gene and susceptibility to esophageal cancer. Methods SNPs genotyping of ATM gene was analyzed in 183 patients with esophage-
al cancer(esophageal cancer group) and 125 patients without esophageal cancer (control group) by using sequencing technology.
The correlation between ATM rs664982 SNPs and esophageal cancer was analyzed with non-conditional Logistic regression analy-
sis. Rs664982 and rs664143 locus linkage disequilibrium and haplotype association with disease were analyzed by SHEsis software.
Results
0.05).

0.05) ,but in smoking and family history of cancer was statistically different(P<Z0. 05). Compared with genotype C/C, T/T geno-

The proportion of smokers and subjects with tumor family history was statistically different between the two groups(P<C

ATM rs664982 genotype in gender, age, alcohol consumption was not statistical different between the two groups (P>

type might increase the onset risk of esophageal cancer, C/T genotype might reduce the onset risk. Rs664982 and rs664143 were
without strong linkage disequilibrium. Conclusion ~ATM gene polymorphisms could be with difference between various ethnic
groups, which might be be one of the reasons that lead to different incidence and clinical manifestations of esophageal cancer in dif-
ferent racial.

Key words: esophageal neoplasms;  polymorphism,single necleotide; ~ ATM gene; linkage disequilibrium

L B Al 1L T IR AE 548 (ATMD JE G T DNA &
= YN S A RS M S A L U R
!E‘@»@?EYM‘E#WW*H%WWD Yo RER AL X R R

PR HL S 5 AR D R R B .%‘f%ﬂ/l\/\/ﬁ’\ﬁ;."mﬁff*

Nonidet]5 pL,MgCl, (25 mol/L)5 L ,dNTP(10 mol/IL)1 pL,
214 F(5'-ATC CTG GCT GAC TCC TTC TT-3") .R(5'-TCC
TCT AGT AAT GAT GCT GAC AAT-3").#i#z DNA % 1
pL, XWFEK 35.5 pls )W 45 4:95 C 3 min,94 C 30 s,58 C

FEMFR, AU R &R SR EREE ATM 3L H
rs664982 (i AL H IR £ S, UFIT W S A TR L S
PE AR VRIS R R S EEE LR,

1 #&R5FZE

L1 —fB%r 201149 HE 2012 4 5 AARRIUAMEE
iR 183 B CA R g L) 5 [R) A AR AG) fRl BRE & 125 1) (R B 4D
JT A Z AR % G2 38 [ 3 9 4 3 IR R BHAF 0 45 TR 7 15

1.2 73k REBFEFIKIMbL . 2L DNA 2 BUL 7 & (1
H TO$EHE DNA #£1F7 PCR "3, 4 1 4 PCR JX % & & : Taq
DNA B4R (5 U/pl)0.5 pL, A% Mg?™ i 10X PCR 28 i
[100 mol/L Tris-HCI pHS. 8,500 mol/L KCI, 0. 8% (v/v)

* o FEGIUH 2T A S RIBE BT H (HAS2011039)

Y fi

35 5,72 C 90 s #FHF 25 .72 'C 8 min; =R/ Jg 996 bp,
% 2 % PCR VAR & : Taqg DNA BA&HE(5 U/pl)0.5 ul. R
& Mg 5 10X PCR ZE i [100 mol/L Tris-HCI pHS. 8,500
mol/L KCI,0. 8% (v/v) Nonidet]5 uL s MgCl, (25 mol/L)5 pL,
dNTP(10 mol/I)1 pL, 34 Fi(5'-CAA CTT GGA TTG GGG
CAG AT-3").Ri(5'-AAC CAT TCT GAA AAT AAT AAT
ACC AT-3)% 1 pul B4R 0.2 pL, BUFEK 36. 3 pls F i 5514
95 C 3 min,94 'C 30 5,57 C 355,72 'C 90 s fHH 35 % .72 C
8 min; R/ 714 bp, PCR P=#I%: 126 M LUK S R
FH PCR 7= 9 ali Ak [o] Ui 38 57) & (B3 2R T [l e F 0 4570 . R
3730 W3 5 43 AT AL (36 B ABD #E4 730 5 4347 .

A B A S B S R 2



e 12 .

Efr#hEF2E 20134 1 HE 34 %% 14 Int ] Lab Med,January 2013, Vol. 34,No. 1

1.3 Seil2¢ab 3 R SPSS17. 0 Gi it 4R 14 i 47 B0 88 43 .
N FH 28 S A BT B 8RR AL 5 ) BEAL R P 0 AT I O 2T 5
WS >0 5 T i R s 1 22 5L DL P<<0. 05 S 22 R St
B ORA xR AR TR T Hh B 5 R 43 A DL R 45 3 3
BRI A3 2%, %95 XU Ba: B EL {8 B COR i) S e 95 % 5 % X Ji] (95 %
CD RLAE 451 Logistic [0 I8 B 31555 Br A S8 2 1 4G 96 34 % A
WU AL, B E MR IR K «=0. 05, T35 &5 {00 3 K 4 R
A3 A, B SHEsis 8145t rs664982 Fl rs664143 {37 s ik 47 1% 4
A4 53 #r . 3H DB 2 fE .
2 & 2
2.1 PIdLBE— MR i SR AL B B R R
2B & L T X R4 (P<C0. 05) 5 41 [ 4 B b 081 77 7 B 3
22 5 (P<T0. 05) , (R Mk 5 55 6 45 98 1 48 6 M 1 7% F — 2B F
S5 41 [R) AT I R RFN AR G 9 G B 2F 25 5 (P>>0.05) , I
#*1,

*x1 AE—EERBL ()]

— e A T E X 4 e P
P 51
5 123(67.2) 65(52.0)
7.228  0.009
4 60(32.8) 60(48.0)
R
<60 39(21.3) 28(22.4)
0.052  0.888
=60 144(78.7) 97(77.6)
S|
e 83(45.4) 47(37.6)
1.831  0.197
x 100(54. 6) 78(62.4)
%
H 91(49.7) 35(28.0) )
14.503 0. 000
¥ 92(50. 3) 90(72.0)
i 96 2% e
H 34(18.6) 11¢8.8)
) 5.693 0.021
X 149(81. 4) 114(91.2)

2.2 PCRHF PCR =¥ 7 WLIE 1.

Inafle ansafinn ARRRARR .. L LILLLL PSS |
TAAAGATATGTT ATA GATACGTT SATAAAGATANGTTG
] [ [}
4'\~ ﬂ
J \ ! "A
- ACATATETT AT "\GATACGTT 3ATAAAGATANGTTG

IZEZEAH R TT.CC F1 CT H K B, 5 Sk Brs Ky 3k P 5 4
(s
E1 ATM £ & rs664982 Ul FF &

2.3 ATM JLHRUHC & &8 fa B B R 00 JE 41 Logis-
tic [ M B7R , ATM rs664982 %5 H A5 1 FIl ARl K 78
ERBEA S B4 L TGI8 X (P>0.05), §i ]
rs664982 fif 1 22 Ak 5 PR L AR I LU XA R R KU
BT s ATM rs664982 J K 7Y 55 05 A A 87 % e s £ 12 4%
FaRE A5 X IR A A S R S (P <C0. 05), Ui W]
rs664982 v 5 22 A5 1 55 WA bR 5 s R A 0 R R XU
H—ERm, W% 2,

2.4 410H) rs664982 FLH B A0 LI B Y rs664982 i
B3PI H L 43 A B AS FF 5 Hardy-Weinberg -4 , 4 4 A
BEREAICEE (P =22.37,P=2.24X10"%), C.T % fi ¥

PR AR A AL [A] L # e e 2 22 57 (3 = 0. 013, P=0. 934), L 5%
3. LA C/CEFBIME NS IRIEEMB,C/T 1 T/T EFE OR {4
5350k 0. 903(95 % C1:0. 532~1. 532, P=0. 704) 1. 208(95%
CI:0.508~2.875,P=0.669), Ul B C/T %k X K AT 3 /b 13 % Ji
AP AR T/ T 3 PR Y w34 lim A s XU
x2 ATMERBBEXEEEERERS W
(BEEEAE/XTRBE,n/n)

rs664982

falF & OR {(95%CD Pl

c/C C/T T/T
PE
5 28/15  86/42 9/8  1.136(0.624~2.067) 0.676
4 18/18  36/37 6/5
IR ()
<60 13/4  25/23 /1 1.008(0.982~1.036) 0,541
=60 33/29 97/56 14/12
el
H 17/14  37/30 6/3  1.082(0.611~1.917) 0.787
% 29/19  85/49  9/10
W > 15
e 17/6  68/25 6/4  2.187(1.230~4.050) 0.005
T 29/27  54/54 9/9
Jidgd St o
el 9/3 23/8 /0 1.892(1.110~3.990)  0.004
X 37/30  99/71  14/13

3 ATM rs664982 FEFE B S SRR A B Lb [0 (%0) ]

FER T A Xt A8 4
c/C 46(25. 1) 33(25.6)
C/T 122(66.7) 79(61. 6)
T/T 15(8.2) 13(12.8)
C 214(58.5) 145(58. 0)
T 152(41.5) 105(42.0)

x4 rs664982 A rs664143 (i M EBEEHB N H R EH

5aEEAEXE
Ay 4] i IR ]
IVS61-55T>C(rs664982)
c/C 46(25.1)  33(25.6) 1. 00(ZHD
C/T 122(66.7)  79(61.6)  0.903(0. 532~1.532)
T/T 15(8.2)  13(12.8) 1.208(0. 508~2. 875)

1VS62+-60G=>A(rs664143)

A/A 44(24.0)  32(25.6) 1. 00(EHD
A/G 121(66.1)  77(61.6) 0. 87(0.511~1. 498)
G/G 18(9.9)  16(12.8) 1. 22(0.542~2.756)

2.5 rs664982 Fl rs664143 % G A - 45 43 Hr S L B A A K g
FRARKANE R SHEsis {4 %t rs664982 Fl rs664143 pkf7 i
B R S A 43 T R HG B A R 5 952 5 4 56 4 L D A {4
B 0.528.0.069;0<<D'<T 1, JG 2 b 45 9 1 4 3% 80 A °F- 467 14
Z2 50 A B 1 87 a5 ) 0T B s T A w2 AR L 4 Fh B £ R ) )



E b E¥2%5 20134 1 A% 34 %% 13 Int ] Lab Med,January 2013, Vol. 34,No. 1

. 13 .

;7 <<0.33 AR HRRARMNEMA MR, WL
x4,
3 a9t i

ATM %[ 4% 2 1 B A LT D RE : (1) {8 32 48 £ 1) 40 e
T 5 B AE 0 B 5 0 BR A e AR DL R B 5 (20 B0 4
P50 DNA &K 5 (3) B 1k 83473 1% 5 1 4t Bl 0 125 () A 4%
G 28 20 I X0 A S R 5 (5 BHL ok 3 DAY HETT . ATM 2N
AR FEARENEEE TR, 5 AT MR K &
AR EE YIS .

rs664982 L S AL LRI P AEEZ S M. Lo % &K B 9
A ATM B {47 s BB % B TR 2 & P (rs189037, rs228597,
rs228592 ., rs664677 ,rs609261,rs599558 ,rs609429 ,rs227062 Fl
rs664982) [y 3 I BIAE 730 5] i 95 A8 35 R 730 ol fk B p LA
BN 2B YURT#, H I ATM S {7 S AR 2
A5 T R R AR R o i 88 & KU o 5 AR S v i A A A o 2 A
BN R KR B 458 — 3. Lee DB S T Hi A ML 4
A FE AR ATM e [R]85k 22U I 9 & 9 XU B8 A4 166 A B 0 57,
PER BBl E AL A R AT R AE ATM 36 [ 07 5
AR 4R R ATM B3 R R0 B0 ] R 5% o ok [ 0 o 2L I o 2 06
B . Lee 2010 T IEAl ATM 5 B £ 745 1 76 3L I 98 b (9 1
FH %728 S SR B AR Oy 0. 10 DL B Y 2 25 47 i (rs664982,
rs664143 ZE) AT T 4047 . K rs664982 {7 5 55 i 5 KA R Ny
0. 46 , HAF1E B HUAR P47 (P<<0. 01) , W Hi W] ATM LR £ 5k
FEER E oML R v R R T EEAEA .

ARTFFE B I R AR (B rs6649827T 25 % A
SRS N 0. 415 F1 0. 42 AR TR MR A 0. 66), 5 Lee %1
MIRIF ST 25 RIEA — B, AWFFE T rs664982T 45 A K K 45 R AK
THERFAME IR A (P<0.05) ., 1] G5 AFh A [F] 5 5 H
WL SR 22 BT A O T 5 KT A i X HE CL T 464
e R % TG 125 2% T (P>>0. 05) , 1] i A T ¥ 8 i1 b XN B
BAEMMUM LT A K SAEME R E A COT %605 H
B G225 5 (P>>0. 05) , J5 PR T /g 2 3F i K B A0 55
PR A A SRR R L S BT — o B AR LAY 3 A

B[z
/‘J‘L[ ]o

L8 LPTIR PR 2% 5% 2 BT o HL A PR BN 20 A AR B L B 2 D 72

SR, AR B ATM EE B ETRZSHY
B By AR PR L T — R MBI D O HI IS PR S SR T
TR T AL A5

& ik

(1] X/NEE ATM 58 #9506 R BFFE#E e[ ). v [ i E 2% 35, 2011,
21(12):973-977.

(2] @5k, oKEF. AR A7 S5 OO 5 B S PERb R 4120 ATM [R5k
B B LI PR SO IR L) ] AR I8 By iA 22 5. 2011, 18(10) ¢
799-801,804.

(3] E 3, o5 XUMS . 5. ATM e [H FR R 22 25 5 Al /) 48 L s
9 by JEAPE BT SELT . o RS E 24 75 2010, 20(2) 1 121-124.

(4] ZEwug, F 2. PR 4. ATM 5 [ 3205 U1K 0 19 40 A K
o). % BE s B o 4R . 2009, 30(4) :517-518,527.

(5] JASH, Frfil, T8, 4. AR FR F ATMLATR, Chkl I Chk2
FER KA FELT ). A 2 2% 44 75,2009, 8(7) :653-657.

[6] AN, 44, 2=l , % 0 FISH $ A K I 15 4 bk B 40 i 9 i
i ATM A RB1 JE Pk 26 [T, o [ R I PR » 2010, 37 (8) + 440~
443.

(7] ZEWIA. E4e4E. B LA 45 SR 4T/ BRIl 40 8 ATM, CDKNITA,
DDB2 il GADD45A e [H 3 35 43 #r [J]. %68 55 0 58 5 %6 9 T8 2%
H2.2011,29(2):93-98.

[8] Nowak R. Discovery of AT gene s park s biomedical research bo-
nanzal J . Science,1995,268(5218) :1700-1701.

[9] Lo YL,Hsiao CF.Jou YS,et al. ATM polymorphisms and risk of
lung cancer among never smokers[ J]. Lung Cancer,2010,69(2) ;
148-154.

[10] Lee SA.,Lee KM, Lee SJ,et al. Antioxidant vitamins intake, ataxia
telangiectasia mutated(ATM) genetic polymorphisms,and breast
cancer risk[ J]. Nutr Cancer,2010,62(8):1087-1094.

[11] Lee KM, Choi JY,Park SK,et al. Genetic polymorphisms of ATM
and breast cancer risk[ J]. Cancer Epidemiol Biomarkers Prev,
2005,14(4) :344-352.

[12] 2oL, whoety s S reiz s [J]. B EFH2%, 1973, 4 (5) : 400-
429.

i H 37 :2012-09-18)

CEHEEE 10 30

[2] Andersen CY,Schmidt KT, Kristensen SG, et al. Concentrations
of AMH and inhibin-B in relation to follicular diameter in normal
human small antral follicles[J]. Hum Reprod.2010,25(5) ;1282-
1287.

[3] Lin YH, Chiu WC, Wu CH, et al. Antimiillerian hormone and
polycystic ovary syndrome [ ] ]. Fertil Steril, 2011, 96 (7): 230-
235.

[4] Woo HY,Kim KH,Rhee EJ, et al. Differences of the association
of anti-Miillerian hormone with clinical or biochemical characteris-
tics between women with and without polycystic ovary syndrome
[J]. Endocr J,2012,59(9) : 781-790.

[5] Chen MJ,Yang WS,Chen CL,et al. The relationship between an-
ti-Miillerian hormone,androgen and insulin resistance on the num-
ber of antral follicles in women with polycystic ovary syndrome

[J]. Hum Reprod,2008,23(1):952-957.

[6] Eilertsen TB, Vanky E, Carlsen SM. Anti-Miillerian hormone in
the diagnosis of polycystic ovary syndrome: can morphologic de-
scription be replaced[J]. Hum Reprod,2012,27(8) :2494-2502.

[7] Nardo LG, Yates AP, Roberts SA, et al. The relationships be-
tween AMH, androgens, insulin resistance and basal ovarian
follicular status in non-obese subfertile women with and without
polycystic ovary syndrome[ ]J]. Hum Reprod,2009,24(11) ;2917
2923.

[8] Tehrani FR,Solaymani-Dodaran M, Hedayati M,et al. Is polycys-
tic ovary syndrome an exception for reproductive aging[J]. Hum
Reprod,2010,25(7) :1775-1781.

[9] Visser JA,de Jong FH,Laven JS,et al. Anti-miillerian hormone is
a new marker for ovary function [ J]. Reproduction,2006,131(1) ;
1-9.

e fi B 37 :2012-09-02)



