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[ Abstract] Objective: To explore the association of four single nucleotide polymorphisms ( SNPs)
rs12190359 C > T, rs562047 C > G, rs1008438 G > T and rs1043618 G > C in HSPA1A gene with the
lung cancer in a Yunnan Han population. Method: A total 288 patients with lung cancer and 298
healthy individuals were recruited in this study, and the genotyping of above-mentioned four SNPs was
analyzed by Taqman assay. The distribution of alleles, genotypes and constructed haplotypes in the two
groups was studied. Result; There were statistically significant differences in distribution frequency of

alleles G and C of 11043618 G > C were significantly different between case and control groups (P =

A4 H ) EK E1 645 H (31270030 71181573206 3 HVFITFAEAES (3332015149) 5 25540 B AL RN RS T 207 H (2016FA034) 5 5 i A FHECIT - I
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0.038) , and allel C was a protective factor of lung cancer[ OR =0.767;95% CI (0.597 ~0.986) ].
There were no statistically significant differences in distribution of the allele and genotype of
1512190359 C > T, 1s562047 C > G and rs108438 G >T between the case group and control group( P
>0.05). There were no statistically significant differences in the distribution frequencies of haplotypes
of 1512190359 and rs1008438( G >T) , 1s562047(C >G) and rs11043618( G > C) between case and
control groups (P >0.05). Conclusion; The C allele of rs1043618 G > C in HSPA1A gene may be a

protection factor of lung cancer, and the other sites may be not related to occurrence occurrence of lung

cancer.

[ Key words ] lung cancer; HSPAIA; single nucleotide polymorphism; association; Han nationality ;

Yunnan province
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JidEE S i), HoAt 4 35 i R 093 T+ T3 92 44,196
B, X HRZH P24 (54.01 £10. 12) %, 55 e ¥ 1
192/96 , PRAI B & M 501) AR P A 22 S e ge i
HX(P>0.05),
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HZEREE . KM TagMan #8556 & 5 PCR J5 k4
I SNPs v g5 1) 35 A 73 Y, TagMan £ 51, 51 ) Fl
SNPs 43748 5] ( TagMan Genotyping Master Mix ) 1%
) 8 32 B ABI /2 @] (http://www. appliedbiosys-
tems. com) , & [K LightCycler 480 3Z i} %¢ % & &
PCR SRl SNPs A3 i J 43 81, PCR S AR AR
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FEAR
2.2 HSPA1A LY SNPs {3 i 5 s iR AR SR
rs1043618( G > C) SF (LK C Hl G 23 i 43 %<
FE2 A A, Z R A G F R (P =0.038),
rs1043618 (G > C) SF L FE N C Jfilifie e A= 1y £ 37
PEP 2 [ OR =0.767;95% CI (0.597 ~0.986) ]
rs12190359(C > T) ,rs562047 (C > G) Fl rs1008438
(G >T) 25k [N B A5 437 i [H] 3 A A3 3R A 2 21 W] L
B, ZFIGFEL(P>0.05), &L,

% 1 HSPALA 4 A~ SNPs {ir i & (7 A Fn % i Ak 0 & A8 0 {9 41 o o BR 40 A8 o oy 0 A
Tab.1 Comparison of genotypic and allelic distribution of SNPs in HSPAIA gene between case and control groups
SNPs fir 415 SR ™ T
HEPHTY S [95% CI]
rs12190359 c/C C/T T/T C T
W4 271(0.951) 13(0.046) 1(0.004) 555(0.974) 15(0.026) 0.122 0.165 1.586[0.823 ~3.055]
KA1 268(0.918) 24(0.082)  0(0.000) 560(0.959) 24(0.041)
1562047 c/C C/G G/G C G
RBIZHL 1(0.003) 42(0.147)243(0.850)  44(0.077) 528(0.923) 0.150 0.069 0.689[0.460 ~1.032]
SHEAZE 1(0.004) 61(0.209) 230(0.788)  63(0.108) 521 (0. 892)
rs1008438 G/G G/T T/T G T
RBIZH 45(0.171) 133(0.506) 85(0.323) 223(0.424)303(0.576) 0.582 0.564 0.932[0.734 ~1.183]
SEBRZL 59(0.204) 137(0.474) 93(0.322) 255(0.441) 323(0.559)
rs1043618 Cc/C C/G G/G C G
T4 24(0.085) 111(0.394) 147(0.521) 159(0.282) 405(0.718) 0.092 0.038 0.767[0.597 ~0. 986 ]
SERZL 41(0.139) 117(0.408) 136(0.463) 199(0. 338) 389(0. 662)

2.3 HSPA1A SNPs {3f /5 3% 8 A -
RIS o3 B 45 2R B o 91 ZH FRT B2 v
112190359 (C > T) . 15562047 (C > G) , 11008438
(G>T) F1 rs1043618 ( G > C) [A] A7 AE & B A F
7, Hirp 1512190359 (C > T) 5 151008438 (G > T)
[8] 1562047 (C > G) 5 151043618 ( G > C) [B] FEAE TR
(D’ =0.918.0.964) ;1] 1512190359 (C > T)
5 15562047 (C > G ). 1512190359 (C > T) 5
151043618 (G > C) 15562047 (C > G) 5 rs1008438
(G>T) LI} rs1008438 (G > T) 5 rs1043618 (G >

C) [ A% BT D' <0. 8, 3K 2B o5 (8] (1 1%
PN
2.4 HSPALA 4 4~ SNPs fof 5 B fi 751

M AT 45 5, /8 HSPA1A SNPs 4 4
i 1512190359 (C > T) 5 151008438 (G > T) L
J% 15562047 (C > G) 55 51043618 (G > C) 2 Jf] g 2
BRI B R > 3% fY) SNPs v i, B 15 gk
TP G5 SR B, 7699 B 41 5 X6 BE 2 rp 45 B A
A3 A B A i L8, 22 RS2 B L (P >
0.05). W#E2.

% 2 HSPAIA 4 /> SNPs fiL g ty 345 B 72 5 ) 40 Fn 3t P8 41 oF 40 A AR 32
Tab.2 Different haplotypes analysis of the four SNPs in HSPA1A gene between case and control groups

rs12190359  rs562047  rs1008438  rs1043618 9 191 21 papicE| P KEIE P OR [95% CI]
C G 206.01(0.393) 231.84(0.404) 0.797 >0.05 0.951 [0.747 ~1.211]
C T 302.99(0.578) 319.16(0.556) 0.495 >0.05 1.087 [0.855 ~1.381]
T G 14.99(0.029) 21.16(0.037) 0.438  >0.05 0.767 [0.391 ~1.503]
C C 40.00(0.071) 60.48(0.104) 0.050  >0.05 0.660 [0.435 ~1.002]
G C 118.00(0.210) 135.52(0.232) 0.347 >0.05 0.875 [0.661 ~1.157]
G G 404.00(0.719) 385.48(0.660) 0.041  >0.05 1.300 [1.011 ~1.672]
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PRIZEMEE T + AR + IV A A i) o3 A 45 88 22
TG it5m X (P >0.05), %0 HSPA1A 4 /)~ SNPs
AL S IR R oK . WA 3.

2.6 HSPA1A 4 /> SNPs 5 lilifgdps FE2E T 1 56 2R

HSPA1A 4 /> SNPs [t 3 PR 7Y 1 55 (v 5 [A] 7 i
I B E A B R o AR 22 RS T R
X (P>0.05) 4%/~ HSPALA 4 4~ SNPs {3/ 55 5 ili 9
MR ERRARITC G, WLk 4,

%3 HSPAIA 4 /M5 SNPs g ZEE A fo S A F A T + L #A0 + IV 2 o 0y oA
Tab.3  Comparison of genotypic and allelic distribution of SNPs in HSPA1A
gene between pathologic stages [ + I[ and Il + IV
SNPs RSN S I TR
rs12190359 C/C C/T T/T C T
I +1#  85(0.944)  5(0.056)  0(0.000)  175(0.972)  5(0.028)  0.687  0.882
I+ IV 186(0.954)  8(0.041) 1(0.005)  380(0.974)  10(0.026)
rs562047 C/C C/G G/G C G
I+ 1(0.011) 8(0.087) 83(0.902) 10(0.054) 174(0.946) 0.053 0.163
I+1VI  0(0.000) 34(0.175)  160(0.825) 34(0.088) 354(0.912)
rs1008438 G/G G/T T/T G T
T+ 13(0.149) 42(0.483) 32(0.368) 68(0.391) 106(0.609) 0.524 0.279
M+IV#  3200.182)  91(0.517)  53(0.301)  155(0.440) 197(0.560)
rs1043618 C/C C/G G/G C G
[ +1#  5(0.054) 38(0.413)  49(0.533)  48(0.261) 136(0.739)  0.431  0.440
M+IV#  19(0.100)  73(0.384)  98(0.516)  111(0.292) 269(0.708)
F 4 HSPA1A 4 /ML & SNPs i g [ B F 5 (o0 B () A2 i 85 8 An iR B & i o A
Tab.4 Comparison of genotypic and allelic distribution of SNPs in HSPA1A gene
between adenocarcinoma and squamous cell carcinoma
I B P
SN %;g$ I R P S (I
rs12190359 C/C C/T T/T C T
i g 95(0.950) 5(0.050) 0(0.000) 195(0.975) 5(0.025) 0.742 0. 813
WRE 167(0.949)  8(0.045) 1(0.006)  342(0.972)  10(0.028)
rs562047 C/C C/G G/G C G
figk i 1(0.010) 10(0. 100) 89(0. 890) 12(0.060) 188(0.940) 0.124 0.291
e 0(0.000)  30(0.169)  147(0.831) 30(0.085) 324(0.915)
rs1008438 G/G G/T T/T G T
W 23(0.242)  39(0.411)  33(0.347) 85(0.447) 105(0.553)  0.304  0.401
I8 21(0.131) 89(0.556) 50(0.312) 131(0.409) 189(0.591)
rs1043618 C/C C/G G/G C G
g Je: 10(0. 101) 41(0.414) 48(0.4385) 61(0.308) 137(0.692) 0. 623 0.324
I8 14(0.080) 66(0.377) 95(0.543) 94(0.269) 256(0.731)
PAIA JE75 S RIZRIA LN (G b Hsp70 (Hsp72) o
3 iTig FEBAR LT HSPALB thii Z 25 P 85, 7T LASE

AR TEEE [ (heat shock protein, Hsp) J&—287F
A F R EERSF RS, Hsp70 & E 8 T2 —28 0
BFEN S FHEEA . HspT0 KK HS-

HSPATA HI HSPALB [k, B4 2 5 il J 8 1Y
FEGRAA MM, Gunther %% BF 57 % B 1f 7%
Hsp70 25 1 7K - i A 52 W) il s ik e 20 209 AR
NTHREES SHaRZKiTE 2EALS
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LA R R A G, A ORI ) SR, IR ot
TEFLAR I 45 H e e A B B IE R DA
ETHUE BT Hsp70 AR RIA L I
WFFE /R, Hsp70 25 (1 S5 40 MG 5 BB 222 FIbT
FTA R IEEVF R B R, Hsp 70 2 &
FReGHEEZENBUE" . LEYOR W] HspT0
) Feik i 2/ DAE Mg & A R i fe v R 5 4
VERR . FEAE T3 Pl SNPs 1] L5 i 35 R i) 36
RS IIRE, N 51 2540 (B35 ) HH¢. H
R KV R EE T HSPALA LR ) SNPs 5
PRI IAE OGPk o X BB A 5E 2 51 X T 51008438 (G
>T) LUK rs1043618( G > C) B A7 5 16 A [a] AFp
o 5 R RIS A RS L ARG e HS-
PA1A 3[R i SNPs {37 45 rs1008438 (G > T) DL %
rs1043618( G > C) , WFFE AL NI 5 fidt R AR iy 43
AR LI % B 8 SNPs {7 45 5 il A AE 56

ARG EEH 7%, rs1043618 (G > C) 25 L
C M & A iR e & . Gunther 25 B 58 &
PR R I3 Hsp70 2 1 /K 7B 2 e T e ot
HEARE, Dullin 28 % 31 rs1043618 (G > C) 25
HEP C LA K rs1008438 (G > T) S AP G 55 41 fifg
M Hsp70 2 K- 2 ROAH DG, R, 4 0467 T 2
5'-UTR [XIB 1) rs1043618 (G > C) 3L € wf
REANF] T Hsp70 19323k , M 78 il i & A 2o 72
R e B 2R Dullin %M 1 BF 58 B R
rs1008438 (G > T) ZEi R [N 5 Hsp70 & [ Fik K
HHOE (HAHFFE L5 5 2 0 rs1008438 (G > T) S54if
FEPRURIIE PR 78 55 il g 2 AR ) 56 RIFANB B . X ]
RESAWFFAEA A 56, 45 F X} Hsp70 5 [ 373k
FIFEN , W] BERES FEAS T A a5 R oA Prel 2z .

ARWFFEL R T AT Hsp70 5 H Hy g X 48 2
FLFRERG T H (1) SNPs 5 5 AT 9, Hod 43 128
110 {37 2 5L FR B AS T A3 15 rs562047 (C > G) W]
HA AR S KRR LRAS AL T4 116 i
FHEFRIY 1512190359 (C > T) I3 B2 KR 2% Y+
(1) ) SLEAR | 45 5 87 3 WG A7 0 55 il 114) & A6 G
Ko X AT B B Sk B2 A7 A 0 45 o 3 IR 3 3K
Hsp70 & [ FAEBDIRE &K A28 4k (B i T2k 25 4%
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