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Association between single nucleotide polymorphism at rs175048 locus of ATM
gene and susceptibility to lung cancer in Han population in Hengyang, Hunan

XIAO Zhengwu, XIANG Huahua, ZHOU Chen, ZHANG Hongquan, ZHOU lJing, PENG Hua, GUO Zifen (Institute of Pharmacy and
Pharmacology, University of South China, Cooperative Innovation Center for Molecular Target New Drug Study of Hunan Province,
Hengyang 421001, Hunan, China )

[Abstract] Objective: To explore the association between the single nucleotide polymorphism (SNP) of rs175048 in ataxia telangiecta-
sia mutated (ATM) gene and lung cancer susceptibility in Han population. Methods: A total of 225 cases of blood samples from lung
cancer patients treated in Hospital of Traditional Chinese Medicine of Hengyang City and the Affiliated First Hospital of Nanhua Uni-
versity from October 2015 to August 2016 were collected as case group, and 128 cases of blood samples from healthy people were col-
lected as the control. The polymorphisms of ATM rs175048 of above mentioned participants were detected by using the SNP sensitive
On/Off Switch technique. The genotypes and allele frequencies were analyzed to compare the distribution difference between case
group and control group as well as its association to the clinical features of lung cancer. Results: The genotype frequencies of AA, AT
and TT of ATM rs175048 were 24.9%, 52.9%, 22.2% in case group and 42.2%, 42.2%, 15.6% in control group, respectively (all P<
0.01). Moreover, the frequencies of alleles A and T were 51.0%, 49.0% in case group, and 63.0%, 37.0% in control group (all P<0.01).
Genotype TT might increase while genotype AT might decrease the risk of lung cancer. rs175048 SNP was significantly correlated with
smoking, age, sex and family history (all P<0.05). Conclusion: rs175048 SNP is significantly associated with lung cancer, and TT geno-
type may increase the risk of lung cancer.
[Key words] single nucleotide polymorphisms; ataxia telangiectasia mutated gene; rs175048 loci; Hengyang; Han ethnicity; lung
cancer susceptibility
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I A 128 B4 e R4, Fwh 55 68 1]« %2 60 41
FEWS 20~70 % o it FIRHIF 580 SRS IR sk K
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Tab. 1 Molecular switch primer sequence

Primer Primer sequence(5—3") Tm(#/°C) Size(bp)
Upstream primer sequence 1 (F1) TGCCTAGAAAATAAGCAA 54 167
Upstream primer sequence 2 (F2) TGCCTAGAAAATAAGCTA 54 167
Downstream primer sequence(R) TCAACACTGCATTACCTC 55

Note: Bold and italic are sulphide modified bases; underlined are mutation bases

1.4 DNA #9425
R SRR 1) I YR A 4% HE I Y 22 (A 2 DN $2 K

R U B b R A DT VA SR B4 i 3 P 41 DNA,
SR JE R R Al 2 D' Ol PR U I R R R % 4 st
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HEH-20 °CIRAF % H
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12 569 % &%
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ALTFIHESIVIR)E RIS (FD | (F2D) AR
fic % ATM 2 [K 1s175048A/T £ A4 55 47 Pl id 3 [H]
7374 PCR R MAK % : €435 0.6 pmol/L DNA #i4% 1.5
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30 5,54 °CiB K 30 5,72 °CIEfH 30 5,40 MG ;72 °C
ZLGEAH S mins 4 °CIRAT . 45 5 BRECXS I, PCR
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GIS-1600 4 1 ..
1.6 %itsas
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S 565 R KM M 26 G 56 o R FH 28 Sy A il 4045 %
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K FH R T K6 56 4 Sl Gt it s 20 55 %) R 4H N B rs227060
S5 IR Y A7 AR DA R S5 Ao 5 TR AT %6 A7 A 56, 7
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GuitsE o

2 & R

2.1 MR KR G AR E R R %

ROTRIG 25 S (R 20 T, 9 491 4H RH 6o TR 2 7R IR
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Tab. 2 The relationship between the incidence of lung cancer and some clinical features [7(%)]

Variables Case group Control group A P
Smoking status 2.103 0.151
Ever-smoker 98 (43.6) 66 (51.6)
Non-smoker 127 (56.4) 62 (48.4)
Gender 8.715 0.004
Male 155 (68.9) 68 (53.1)
Female 70 (31.1) 60 (46.9)
Age(t/a) 4.845 0.031
<50 78 (34.7) 30(23.4)
=50 147 (65.3) 98 (76.6)
Family history of cancer 9.831 0.002
Yes 58 (25.8) 15 (11.7)
No 167 (74.2) 113 (88.3)

22 RA4EAy A i F A DNA B E RF

FEELT DNA £ Mr2000 {2 ' 6 B - 45 3
WEIIAE 50 ng/ul LA b, H DE N 1.7~2.0. B2 fIEHE
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£ 15 kb LA E H 52— 8155, R Fri2 B DNA 7] LLH
T Ja B S5
2.3 ATM A A 15175048 % A4% & 49 Bk A

FIH SNP BUR A 73 1 K4 3 rs175048A/T £
AL R 5 A plu B I v DR LA 3 IS PCR 74
A7« T0” I G RI A] PR AT SNP 7324, 25 B (18 2)

BOR,PCRAEYIKE N 167 bp, 5 H I BLHEE—2L,
AA GG FHYKE R HILS FLECN ) 1A B B,
TT 4651 RIS F2 Bixs (9 14N B 597 B, 11 AT 4%
AN HBLE FLF2 B 24 B 1 F B
2.4 1s175048A/T 2 507 AR AT

Geit 3 AT o (3R 3D, 7R 5 40 AT JE R 2 47
R, HE AACTT 2R A, HAH 20 5 N
52.9%- 24.9%- 22.2%, 5 X H 20 1) 42.2%. 42.2%.
15.6% AH LA 78 0 35 11 22 57 (35 P<0.01) 5 FL &5 v L[]
AT B4 L8 9 B 21 (51.0%- 49.0%) 5 X} 8 41
(63.0%-37.0%) Z 8] {1 73 AT [F e B A Giit 27 22 7 (1)
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(R0 R 998 IS 5 T ) % 9 SR S 78 1 4L ) 1)
2 it 275 L (P<0.05) , 2 B 1 i L 45 5% A
I8 25 S S5 PR BRASEAIE 5 9 15175048 £ 55 2 35

PERTREAA G

bp M 1 2 3 4

15 000

2500

1000

M: DNA Marker; 1-4: The DNA extracted from the blood of
different
1 EFZH DNA FRAs#EEE AR B k45 R
Fig.1 Results of genomic DNA agarose gel electrophoresis
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M: DNA marker; 1-7: The blood DNA samples of different patients; F1: Wild-type detection of upstream primers;
F2: Mutant detection of upstream primers; 1/2/4/5/6: AT; 3: AA; 7: TT.
2 FFFRNFHIrs175048 A/T Z 751 PCR =49 BITRAE HE AR AL ik ]
Fig. 2 Agar gel electrophoresis of PCR products of rs175048 A/T polymorphism mediated by molecular switch

33 rs175048A/T £ E R R ZATEEIHE 376 [n(%)]
Tab.3 The frequency analysis of different genotypes of rs175048[n(%)]

Genotype frequency Alleles frequency
Groups
AA AT TT A T
Case 56(24.9) 119(52.9 50022.2) 231(51.00 219(49.0)
Control 54(42.2) 54(42.2) 20(15.6) 162(63.00 94(37.0)
P <0.01 <0.01 <0.01 <0.01 <0.01

4 ATM E[E rs175048 2 7543 2 48 X BB 72 IR R AR IR HHE (n)
Tab. 4 Clinicopathological characteristics of lung cancer associated with rs175048 polymorphism of ATM gene (n)

Gene frequency(Case/Control)

Variable OR(95%CD P
A/A A/T T/T
Smoking status 0.617(0.419-0.814) 0.094
Ever-smoker 29/32 62/24 7/9
Non-smoker 27/22 57/30 43/11
Gender 2.435(1.355-3.515) 0.001
Male 41/26 73/30 41/12
Female 15/28 46/24 9/8
Age(t/a) 2.395(1.248-3.542) 0.005
<50 20/17 45/9 13/5
=50 36/37 74/45 37/15
Family history of cancer 3.658(1.624-5.692) 0.001
Yes 15/8 38/6 6/2
No 41/46 81/48 44/18
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