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Abstract

Background
The relationship between long non-coding RNA and lung cancer has become a research hotspot.

Methods
Four polymorphisms, including rs10188946, rs11246867, rs2288947, and rs8105637 were evaluated in 556 patients with lung cancer and
395 age-matched controls in the present study.

Results
This study showed that the associations of the four polymorphisms of long non-coding RNA with the risks of lung cancer were not
statistically signi�cant. In the age strati�cation study, AG of rs2288947 was associated with the reduce risk of both lung cancer and
adenocarcinoma (OR = 0.597,P = 0.017 and OR = 0.506, P = 0.005,respectively), and AG of rs8105637 was also protected both lung cancer
and adenocarcinoma (OR = 0.636,P = 0.037and OR = 0.577, P = 0.023,respectively). We found that when the risk genotypes of the three SNPs
rs10188946, rs11246867, rs2288947 and oil exposure worked together, the risk of lung cancer was higher than either of these two risk
factors acted alone.

Conclusions
Four polymorphisms (including rs10188946, rs11246867, rs2288947, and rs8105637) were not associated with lung cancer risks in the
present study. After age strati�cation, rs2288947 and rs8105637 were associated with the risks of lung cancer and adenocarcinoma among
the individuals older than 60.

Introduction
Globally, according to statistics from 2008, lung cancer accounts for 13% (1.6 million) of the total cases and 18% (1.4 million) of deaths.
Lung cancer is one of the most common cancers in the world. Among men, lung cancer is the leading cause of cancer death. Among
women, lung cancer is the second leading cause of cancer death [1–2].In China, lung cancer is the most common cancer in both cities and
rural areas. Despite the low smoking rate, the incidence of lung cancer in Chinese women is higher than that in women in some European
countries [3].

Non-smoking related lung cancer is classi�ed as an independent disease entity because it differs from smoking-associated lung cancer.
Although smoking is the main cause of lung cancer, global statistics estimate that 15% of men and 53% of women who had lung cancer in
2000 were not attributed to smoking [4].Compared with men, the incidence of non-smoking related lung cancer in women is high, especially
adenocarcinoma rather than squamous cell carcinoma [5–7].In one study, Asian women had a lower proportion of smokers than non-
Hispanic white female smokers, but those women had a higher risk of lung cancer than expected, especially adenocarcinoma and Large cell
undifferentiated carcinomas( 6-fold and 4-fold, respectively).Female Chinese residents in the western United States (as Asian Chinese
female residents) have a higher risk of lung cancer than their tobacco use [8].

According to the ENCODE project, about 87.3 % of the human genome is transcribed. Even though less than 3% of the human genome
encodes proteins, most transcription consist of non-coding RNA. This discovery turned the focus to the long non-coding RNA (lncRNA) [9].
LncRNAs, which are polyadenylated, are larger than 200-nucleotide-long that are involved in gene expression [10–12]. Many studies have
shown that long non-coding RNA was associated with the progression of various cancers [13–16]. Although lncRNAs in lung cancer are an
emerging �eld, HOTAIR, H19, ANRIL and MALAT1 have been shown to be involved in lung cancer [17–20]. TINCR has been shown to be
related with gastric cancer [21–22]. TINCR also affected lung cacner by interacting with BRAF to affect the activity of the oncogenic MAPK
pathway [23]. Two polymorphism s in our study were from TINCR. Through this study, we will explore the relationship between single
nucleotide polymorphisms (SNPs) in lncRNAs and the risk of lung cancer in non-smoking women.

Materials And Methods

The subject
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This is a molecular epidemiological study of lung cancer. In this hospital-based case-control study, 556 patients with lung cancer and 395
controls were included. Both the case group and the control group were from four hospitals in Shenyang city, which locate in the northeast of
China. The inclusion criteria for the case group were:(1) with a clear histological diagnosis of lung cancer, (2) new cases, (3) without
receiving chemotherapy or radiotherapy, (4) non-smoking women.The exclusion criteria for the case group were:(1) previous cancer, (2) other
parts of the tumor metastasized to the lungs.All participants were Han non-smoking women. The study was approved by the Institutional
Review Board of China Medical University and informed consent was obtained from each participant.Each subject contributed 10 ml of
venous blood and collected relevant baseline data when they were admitted to hospital.We de�ned people who have less than 100 cigarettes
in their lifetime as non-smokers and the rest as smokers.

Genotyping
We isolated genomic DNA from venous blood samples using the phenol-chloroform method. We performed SNP genotyping using the
previously described method [24].

Statistical analysis
We used the Pearson test and the T test to compare the categorical and continuous variables in the case and control groups, respectively. A
Chi-square goodness-of-�t test was used to analyze Hardy Weinberg equilibrium. Binary Logistic regression and its 95% con�dence interval
were used to analyze the relationship between SNP genotypes and the risk of lung cancer. Binary Logistic regression was also used to
analyze the interaction between genotypes and the environment. All statistical analyses were performed using SPSS20.0 software. The
additive model of environmental gene interaction uses cross-analysis, and the multiplicative model uses multivariate logistic regression. In
the analysis, we used a combination of protective genotypes and non-oil exposures as a reference. In the additive model, according to
Anderson's report, we statistically analyzed the three biological indicators of RERI, AP, and S, and the 95% con�dence interval of these three
indicators [25].In order to obtain these three biological indicators, we �rst obtained three relative risk values and the corresponding
covariance matrix obtained from a binary logistic regression.

Results
Subject characteristics

The study consisted of 556 case groups and 395 controls, all of whom were Non-exposure-smoking women. The average ages of the case
group and the control group were 56.74±11.695 and 56.13±11.642, respectively. The difference in age between the case group and the
control group was not statistically signi�cant, and there was no difference in age between the case group and the control group (t=-0.797,
P=0.905).Of the 556 patients in the case group, 371 (66.7%) were adenocarcinomas, 96 (17.3%) were squamous cell carcinomas, and 89
(16.0%) were small cell carcinomas. We observed that the polymorphisms of the four genotypes in the control group all conformed to Hardy-
Weinberg's law ( P=0.427 for rs10188946,P=1 for rs11246867, P=0.759 for rs2288947, P=0.608 for rs8105637).

The relationship between lncRNA polymorphisms and lung cancer, lung adenocarcinoma and lung squamous cell carcinoma

Table 1 shows that there is no statistically signi�cant association between four SNPs and lung cancer risk. Table 2 shows that there is no
statistically signi�cant association between the four SNPs and the risk of adenocarcinoma and squamous cell carcinoma. Due to various
factors such as immune aging, the incidence of cancer in older people is higher than that of young people [26-27]. So we made a strati�ed
analysis of age. Tables 3 and 4 re�ect the relationship between these four SNPs and the risk of lung cancer and adenocarcinoma. When the
age is greater than 60, we found that rs2288947 is associated with the risk of lung cancer, the risk of heterozygous AG was lower than that
of AA (OR=0.597, P=0.017). The recessive model was associated with the risk of lung cancer, that is, the risk of genotype GG was higher
than that of AA+AG (OR=2.887, P=0.038).We also found that rs2288947 is associated with the risk of adenocarcinoma, and the risk of
heterozygous AG is lower than that of AA (OR=0.506, P=0.005). The dominant model is associated with the risk of adenocarcinoma, that is,
the risk of genotype GG+AG lower than AA (OR=0.598.P=0.025). We also found that rs8105637 was associated with the risk of lung cancer
and the risk of heterozygous AG was lower than that of GG (OR=0.636, P=0.037). We found that rs8105637 was associated with the risk of
adenocarcinoma, and the risk of heterozygous AG was lower than that of GG (OR=0.577, P=0.023).

Tables 5 and 6 re�ect the interaction of oil exposure with these four SNPs. In our study, the number of people exposed to oil in the case
group was 100 (37.3%), and the number of oil exposed in the control group was 66 (24.8%). The number of oil exposed in the case group
was more than that of the control group (= 9.739, P=0.002). The risk of lung cancer in exposed was higher than in those without exposure
(OR=1.804, 95%CI=1.243-2.618, P=0.002). We also found that for the AG+AA genotype of the gene rs10188946,the risk of lung cancer from
exposure to oil was higher than that from Non-exposure-oil exposure (OR=1.912, P=0.009). Furthermore, the risk of lung cancer was higher in
patients whose genotypes were GG and exposed to oil than those whose genotypes were AG+AA but not exposed to oil (OR=2.000, P=0.014).
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For the GG genotype of rs11246867, the risk of lung cancer from exposure to oil was higher than that from non-exposure-oil exposure
(OR=1.736, P=0.005). The risk of lung cancer in AG+AA genotypes exposed to oil was higher than that in GG genotypes that were not
exposed to oil (OR=3.325, P=0.043). For the AG+GG genotype of the gene rs2288947, the risk of lung cancer was higher in oil exposure than
non-exposure-oil exposure (OR=2.782, P=0.000). Moreover, the risk of lung cancer was higher in patients whose AA genotypes were exposed
to oil at the same time than those whose AG+GG genotypes were not exposed to oil (OR=1.778, P=0.034). For the AG+AA genotype of the
gene rs8105637, exposure to oil was more likely to have lung cancer than those without exposure to oil (OR=2.783, P=0.000). We did not �nd
that the additive models of gene environment interactions make sense.

In the multiplication model of gene-environment interaction, we found that the negative multiplication effect of the SNP rs2288947 and
rs8105637 were statistically signi�cant (OR=0.459, 95%CI=0.216-0.977, P=0.043; OR=0.416, 95%CI=0.196-0.883, P=0.022 respectively). For
the remaining SNPs, we did not �nd that the multiplication models of gene environment interactions make sense [OR, 95% CI, P values were:
0.860 (0.403, 1.836) and 0.697 for rs10188946;1.584 (0.389, 6.454) and 0.521 for rs11246867].

Discussion
As far as we know, the factors that affect lung cancer are very complicated. The in�uence of smoking on lung cancer is more deeply rooted
in many factors. And it is estimated that the relative risk of lung cancer in long-term smokers is 10–30 times larger than that of non-smokers
[28]. Even so, we still �nd about 5% of lung cancer cases among non-smokers[29], and the smoking rate of Chinese women is not high (only
2.4% of women older than 15 years old) [30], so we need to study the factors affecting lung cancer in non-smoking women. The same,
factors that affect lung cancer in non-smokers are also complex. In our study, we investigated the relationship between four genotypes and
lung cancer in female non-smokers.

The study by Yongbin Zheng et al. showed that the rs2288947 and rs8105637 were associated with the susceptibility of colorectal cancer,
and allele G was a protective factor for rs2288947 (OR = 0.77, 95% CI = 0.67–0.88, P = 0.00012) and allele A was a risk factor for rs8105637
(OR = 1.22, 95% CI = 1.09–1.37, P = 0.00062). Rs2288947 and rs8105637 were associated with the occurrence of lymphatic metastasis in
colorectal cancer, while allele G decreased the risk of lymphatic metastasis (OR = 0.77, 95%CI = 0.63–0.94, P = 0.011) and allele A increased
the risk of lymphatic metastasis (OR = 1.22, 95%CI = 1.03–1.43, P = 0.019)[31].Ma et al.'s study showed that rs2288947 was associated with
the risk of gastric cancer in Chinese. Compared with genotypes AG, GG, AG + GG, and allele G, AA genotype and allele A increased the
occurrence of gastric cancer .Genotype polymorphisms are associated with gastric cancer most in young people, men, and non-smokers
[21].In our study, rs2288947 and rs8105637 were associated with lung cancer and adenocarcinoma. When the age was greater than 60
years, We found that rs2288947 and rs8105637 were associated with the risk of lung cancer, while the risk of heterozygous AG for
rs2288947 was lower than that of AA (OR = 0.597, P = 0.017) and the risk of heterozygous AG for rs2288947 was lower than that of GG (OR 
= 0.636, P = 0.037) .We also found that rs2288947 and rs8105637 were associated with the risk of adenocarcinoma, while the risk of
heterozygous AG for rs2288947 was lower than that of AA (OR = 0.506, P = 0.005) and the risk of heterozygous AG for rs8105637 was lower
than that of GG (OR = 0.577, P = 0.023). The dominant model of rs2288947 was associated with the risk of lung cancer, that is, the risk of
genotype GG + AG was lower than that of AA (OR = 0.598. P = 0.025).The population in our study was older than 60, women, and non-
smokers. The AG genotype of the rs2288947 gene reduced the incidence of gastric cancer among young people, men, and non-smokers, and
decreased the incidence of lung cancer in people older than 60 years, women, and nonsmokers. The AG genotype of the rs8105637 was a
risk factor, while in our study AG genotype was a protective factor. Zheng Y et al. found that TINCR can bind with STAU1 in order to in�uence
the stability of CDKN2B mRNA. That means the transcription of TINCR accelerated gastric cancer[22].

Studies have shown that the air pollution of Chinese cooking was associated with lung cancer [32, 33]. Zhong L et al.'s population-based
case-control study con�rmed that people who exposed to indoor air pollution in Chinese cooking may increase the risk of lung cancer [34–
36]. Our study also explored the interaction between the four genotypes and oil exposure in non-smoking females in China. In our study, we
found that the negative multiplication models between the rs2288947, rs8105637 and the environment were meaningful and we did not �nd
the additive models of four SNPs interacting with the environment are meaningful.

Our study also had some limitations. All of our subjects came from hospitals. Even if the subjects came from different hospitals, the
Berkson bias still existed. Since we were researching non-smoking women, our sample size may not be particularly large because of this
conditional restrictions. Therefore, we hope to increase the sample size for more powerful statistical analysis. This study was just a
statistical analysis, the speci�c mechanism needs further experimental study.

Conclusions
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Our study did not �nd any of these four SNPs associated with lung cancer. According to age strati�cation, we found that rs2288947 and
rs8105637 were associated with lung cancer and adenocarcinoma when the age was older than 60.
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LncRNA long non-coding RNA

SNP Single-nucleotide polymorphism
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SNP Cases (%) Controls (%) OR (95%CI) P value

rs10188946        

GG(ref) 233(41.9%) 154(39.0%) 1.00(ref) -

AG 255(45.9%) 195(49.4%) 0.864(0.656,1.139) 0.300

AA 68(12.2%) 46 (11.6%) 0.977(0.638 ,1.496) 0.915

Dominant model AG+AA vs GG   0.886(0.681,1.153) 0.367

Recessive model AA vs GG+AG   1.057(0.710,1.575) 0.784

G allele(ref) 721(64.8%) 503(63.7%) 1.00(ref) -

A allele 391(35.2%) 287(36.3%) 0.950(0.786,1.150) 0.600

rs11246867        

GG(ref) 496(89.2%) 359(90.9%) 1.00(ref) -

AG 58(10.4%) 35(8.9%) 1.199(0.772,1.864) 0.419

AA  2(0.4%) 1(0.2%) 1.448(0.131,16.026) 0.763

Dominant model AG+AA vs GG   1.206(0.781,1.864) 0.398

Recessive model AA vs GG+AG    1.422(0.129,15.741) 0.774

G allele(ref) 1050(94.4%) 753(95.3%) 1.00(ref) -

A allele 62(5.6%) 37(4.7%) 1.202(0.791,1.825) 0.389

rs2288947        

AA(ref) 319(57.4%) 217(55.0%) 1.00(ref) -

AG 193(34.7%) 155(39.2%) 0.847(0.645,1.113) 0.233

GG 44(7.9%) 23(5.8%) 1.301(0.764,2.218) 0.333

Dominant model AG+GG vs AA   0.906(0.698,1.175) 0.455

Recessive model GG vs AA+AG   1.390(0.825,2.342) 0.216

A allele (ref) 831(74.7%) 589(74.6%) 1.00(ref) -

G allele 281(25.3%) 201(25.4%) 0.991(0.804,1.222) 0.932

rs8105637        

GG(ref) 298(53.6%) 201(50.9%) 1.00(ref) -

AG 210(37.8%) 167(42.3%) 0.848(0.647,1.112) 0.233

AA 48(8.6%) 27(6.8%) 1.199(0.724,1.985) 0.480

Dominant model AG+AA vs GG   0.897(0.693,1.161) 0.409

Recessive model AA vs GG+AG   1.288(0.789,2.103) 0.312

G allele(ref) 806(72.5%) 569(72.0%) 1.00(ref) -

A allele 306(27.5%) 221(28.0%) 0.977(0.797,1.198) 0.826

Table 2 Relationship between four SNPs and adenocarcinoma and squamous cell cancer risk



Page 9/12

SNP adenocarcinoma    squamous cell  

  cases Controls OR(95%CI)  P cases controls OR(95%CI) P

rs10188946                

GG(ref) 152(41.0%) 154(39.0%) 1.00(ref) - 43(44.8%) 154(39.0%) 1.00(ref) -

AG 175(47.2%) 195(49.4%) 0.909(0.672,1.231) 0.538 41(42.7%) 195(49.4%) 0.753(0.467,1.213) 0.244

AA 44(11.9%) 46(11.6%) 0.969(0.606,1.551) 0.896 12(12.5%) 46(11.6%) 0.934(0.455,1.919) 0.853

Dominant model AG+AA vs GG 0.921(0.689,1.230) 0.576     0.788(0.502,1.235) 0.299

Recessive model AA vs GG+AG 1.021(0.658,1.585) 0.927     1.084(0.550,2.136) 0.816

G allele (ref) 479(64.6%) 503(63.7%) 1.00(ref) - 127(66.1%) 503(63.7%) 1.00(ref) -

A allele 263(35.4%) 287(36.3%) 0.962(0.781,1.186) 0.718 65(33.9%) 287(36.3%) 0.897(0.643,1.250) 0.521

rs11246867                

GG(ref) 334(90.0%) 359(90.9%) 1.00(ref) - 88(91.7%) 359(90.0%) 1.00(ref) -

AG 37(10.0%) 35(8.9%) 1.136(0.699,1.847) 0.606 7(7.3%) 35(8.9%) 0.816(0.351,1.898) 0.637

AA 0(0.0%) 1(0.3%) -* 1.000 1(1.0%) 1(0.3%) 4.080(0.253,65.863) 0.322

Dominant model AG+AA vs GG 1.105(0.682,1.790) 0.686     0.907(0.407,2.019) 0.810

Recessive model AA vs GG+AG -* 1.000     4.147(0.257,66.908) 0.316

G allele (ref) 705(95.0%) 753(95.3%) 1.00(ref) - 183(95.3%) 753(95.3%) 1.00(ref) -

A allele 37(5.0%) 37(4.7%) 1.068(0.669,1.704) 0.782 9(4.7%) 37(4.7%) 1.001(0.475,2.111) 0.998

rs2288947                

AA(ref) 217(58.5%) 217(54.9%) 1.00(ref) - 59(61.5%) 217(54.9%) 1.00(ref) -

AG 128(34.5%) 155(39.2%) 0.826(0.612,1.115) 0.212 31(32.3%) 155(39.2%) 0.736(0.455,1.190) 0.211

GG 26 (7.0%) 23(5.8%) 1.130(0.626,2.043) 0.685 6(6.2%) 23(5.8%) 0.959(0.374,2.465) 0.932

Dominant model AG+GG vs AA 0.865(0.650,1.152) 0.321     0.765(0.484,1.207) 0.249

Recessive model GG vs AG+AA 1.219(0.683,2.177) 0.503     1.078(0.426,2.726) 0.873

A allele(ref) 562(75.7%) 589(74.6%) 1.00(ref) - 149(77.6%) 589(74.6%) 1.00(ref) -

G allele 180(24.3%) 201(25.4%) 0.939(0.744,1.184) 0.592 43(22.4%) 201(25.4%) 0.846(0.581,1.231) 0.381

rs8105637                

GG(ref) 196(52.8%) 201(50.9%) 1.00(ref) - 54(56.2%) 201(50.9%) 1.00(ref) -

AG 142(38.3%) 167(42.3%) 0.872(0.647,1.175) 0.368 36(37.5%) 167(42.3%) 0.802(0.502,1.283) 0.358

AA 33(8.9%) 27(6.8%) 1.253(0.727,2.162) 0.417 6(6.2%) 27(6.8%) 0.827(0.325,2.105) 0.691

Dominant model AG+AA vs GG 0.925(0.697,1.228) 0.590     0.806(0.514,1.262) 0.346

Recessive model AA vs GG+AG 1.331(0.784,2.260) 0.290     0.909(0.364,2.267) 0.837

G allele (ref) 534(72.0%) 569(72.0%) 1.00(ref) - 144(75.0%) 569(72.0%) 1.00(ref) -

A allele 208(28.0%) 221(28.0%) 1.003(0.802,1.254) 0.980 48(25.0%) 221(28.0%) 0.858(0.598,1.232) 0.407

-*: OR could not be calculated.

Table 3 Relationship between these four SNPs and lung cancer based on age strati�cation
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SNP >60     <=60    

  cases controls OR(95%CI) P cases controls OR(95%CI) P

rs10188946                

GG(ref) 100(43.1%) 55(34.8%) 1.00(ref) - 133(41.0%) 99(41.8%) 1.00(ref) -

AG 109(47.0%) 84(53.2%) 0.714(0.462,1.103) 0.129 146(45.1%) 111(46.8%) 0.979(0.684,1.401) 0.908

AA 23(9.9%) 19(12.0%) 0.666(0.334,1.329) 0.249 45(13.9%) 27(11.4%) 1.241(0.720,2.136) 0.437

Dominant model AG+AA vs GG 0.705(0.464,1.071) 0.101     1.030(0.733,1.448) 0.864

Recessive model AA vs GG+AG 0.805(0.423,1.534) 0.510     1.254(0.754,2.088) 0.383

G allele(ref) 309(66.6%) 194(61.4%) 1.00(ref) - 412(63.6%) 309(65.2%) 1.00(ref) -

A allele 155(33.4%) 122(38.6%) 0.798(0.592,1.074) 0.136 236(36.4%) 165(34.8%) 1.073(0.837,1.374) 0.578

rs11246867                

GG(ref) 211(90.9%) 142(89.9%) 1.00(ref) - 285(88.0%) 217(91.6%) 1.00(ref) -

AG 20(8.6%) 15(9.5%) 0.897(0.445,1.811) 0.762 38(11.7%) 20(8.4%) 1.447(0.819,2.557) 0.204

AA 1 (0.4%) 1(0.6%) 0.673(0.042,10.847) 0.780 1(0.3%) 0(0.0%) -* 1.000

Dominant model AG+AA vs GG 0.883(0.446,1.751) 0.722     1.485(0.842,2.618) 0.172

Recessive model AA vs GG+AG 0.680(0.042,10.947) 0.785     -* 1.000

G allele(ref) 442(95.3%) 299(94.6%) 1.00(ref) - 608(93.8%) 454(95.8%) 1.00(ref) -

A allele 22(4.7%) 17(5.4%) 0.875(0.457,1.676) 0.688 40(6.2%) 20(4.2%) 1.493(0.861,2.589) 0.153

rs2288947                

AA(ref) 136(58.6%) 79(50.0%) 1.00(ref) - 183(56.5%) 138(58.2%) 1.00(ref) —

AG 76(32.8%) 74 (46.8%) 0.597(0.391,0.911) 0.017 117(36.1%) 81(34.2%) 1.089(0.760,1.560) 0.641

GG 20(8.6%) 5(3.2%) 2.324(0.839,6.434) 0.105 24(7.4%) 18(7.6%) 1.005(0.525,1.926) 0.987

Dominant model AG+GG vs AA 0.706(0.470,1.060) 0.093     1.074(0.765,1.507) 0.680

Recessive model GG vs AA+AG 2.887(1.060,7.861) 0.038      0.973(0.516,1.838) 0.934

A allele(ref) 348(75.0%) 232(73.4%) 1.00(ref) - 483(74.5%) 357(75.3%) 1.00(ref) -

G allele 116(25.0%) 84(26.6%) 0.921(0.664,1.276) 0.619 165(25.5%) 117(24.7%) 1.042(0.793,1.370) 0.766

rs8105637                

GG(ref) 127(54.7%) 73(46.2%) 1.00(ref) - 171(52.8%) 128(54.0%) 1.00(ref) -

AG 83(35.8%) 75(47.5%) 0.636(0.416,0.973) 0.037 127(39.2%) 92(38.8%) 1.033(0.726,1.470) 0.856

AA 22(9.5%) 10(6.3%) 1.265(0.568,2.817) 0.566 26(8.0%) 17(7.2%) 1.145(0.596,2.199) 0.685

Dominant model AG+AA vs GG 0.710(0.473,1.065) 0.098     1.051(0.751,1.470) 0.773

Recessive model AA vs GG+AG 1.550(0.713,3.371) 0.268     1.129(0.598,2.132) 0.708

G allele(ref) 337(72.6%) 221(69.9%) 1.00(ref) - 469(72.4%) 348(73.4%) 1.00(ref) -

A allele 127(27.4%) 95(30.1%) 0.877(0.640,1.202) 0.413 179(27.6%) 126(26.6%) 1.054(0.807,1.376) 0.699

*: OR could not be calculated.

Table 4 Relationship between these four SNPs and adenocarcinoma based on age strati�cation
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SNP >60     <=60    

  cases controls OR(95%CI) P cases controls OR(95%CI) P

rs10188946                

GG(ref) 66(42.6%) 55(34.8%) 1.00(ref) - 86(39.8%) 99(41.8%) 1.00(ref) -

AG 75(48.4%) 84(53.2%) 0.744(0.463,1.196) 0.222 100(46.3%) 111(46.8%) 1.037(0.698,1.540) 0.857

AA 14(9.0%) 19(12.0%) 0.614(0.282,1.336) 0.219 30(13.9%) 27(11.4%) 1.279(0.706,2.319) 0.417

Dominant model AG+AA vs GG 0.720(0.456,1.137) 0.159     1.084(0.745,1.578) 0.672

Recessive model AA vs GG+AG 0.726(0.350,1.506) 0.390     1.254(0.719,2.188) 0.424

G allele(ref) 207(66.8%) 194(61.4%) 1.00(ref) - 272(63.0%) 309(65.2%) 1.00(ref) -

A allele 103(33.2%) 122(38.6%) 0.791(0.570,1.098) 0.161 160(37.0%) 165(34.8%) 1.102(0.839,1.446) 0.485

rs11246867                

GG(ref) 141(91.0%) 142(89.9%) 1.00(ref) - 193(89.4%) 217(91.6%) 1.00(ref) -

AG 14(9.0%) 15(9.5%) 0.940(0.438,2.019) 0.874 23(10.6%) 20(8.4%) 1.293(0.689,2.427) 0.424

AA 0(0.0%) 1(0.6%) -* 1.000 0(0.0%) 0(0.0%) -* -*

Dominant model AG+AA vs GG 0.881(0.415,1.873) 0.742     1.293(0.689,2.427) 0.424

Recessive model AA vs GG+AG -* 1.000     -* -*

G allele(ref) 296(95.5%) 299(94.6%) 1.00(ref) - 409(94.7%) 454(95.8%) 1.00(ref) -

A allele 14(4.5%) 17(5.4%) 0.832(0.403,1.718) 0.619 23(5.3%) 20(4.2%) 1.277(0.691,2.359) 0.436

rs2288947                

AA(ref) 97(62.6%) 79(50.0%) 1.00(ref) - 120(55.6%) 138(58.2%) 1.00(ref) -

AG 46(29.7%) 74(46.8%) 0.506(0.315,0.812) 0.005 82(38.0%) 81(34.2%) 1.164(0.786,1.724) 0.448

GG 12(7.7%) 5(3.2%) 1.955(0.661,5.783) 0.226 14(6.5%) 18(7.6%) 0.894(0.427,1.875) 0.768

Dominant model AG+GG vs AA 0.598(0.381,0.938) 0.025     1.115(0.768,1.618) 0.566

Recessive model GG vs AA+AG 2.568(0.883,7.470) 0.083     0.843(0.409,1.740) 0.644

A allele(ref) 240(77.4%) 232(73.4%) 1.00(ref) - 322(74.5%) 357(75.3%) 1.00(ref) -

G allele 70(22.6%) 84(26.6%) 0.806(0.559,1.160) 0.246 110(25.5%) 117(24.7%) 1.042(0.772,1.408) 0.787

rs8105637                

GG(ref) 86(55.5%) 73(46.2%) 1.00(ref) - 110(50.9%) 128(54.0%) 1.00(ref) -

AG 51(32.9%) 75(47.5%) 0.577(0.360,0.926) 0.023 91(42.1%) 92(38.8%) 1.151(0.783,1.693) 0.475

AA 18(11.6%) 10(6.3%) 1.528(0.664,3.517) 0.319 15(6.9%) 17(7.2%) 1.027(0.490,2.151) 0.944

Dominant model AG+AA vs GG 0.689(0.441,1.075) 0.101     1.132(0.782,1.637) 0.512

Recessive model AA vs GG+AG 1.945(0.867,4.359) 0.106     0.966(0.470,1.984) 0.924

G allele(ref) 223(71.9%) 221(69.9%) 1.00(ref) - 311(72.0%) 348(73.4%) 1.00(ref) -

A allele 87(28.1%) 95(30.1%) 0.908(0.643,1.282) 0.582 121(28.0%) 126(26.6%) 1.075(0.802,1.440) 0.630

*: OR could not be calculated.

Table 5 Cross-over Analysis of Oil Fume Exposure and the four SNPs
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SNP oil controls cases OR(95%CI) P

rs10188946          

AG+AA Non-exposure 126 98 1.00(ref) -

GG Non-exposure 74 70 1.216(0.799,1.851) 0.361

AG+AA Exposure 39 58 1.912(1.178,3.103) 0.009

GG Exposure 27 42 2.000(1.153,3.469) 0.014

rs11246867          

GG Non-exposure 185 153 1.00(ref) -

AG+AA Non-exposure 15 15 1.209(0.573,2.552) 0.618

GG Exposure 62 89 1.736(1.177,2.560) 0.005

AG+AA Exposure 4 11 3.325(1.038,10.652) 0.043

rs2288947          

AG+GG Non-exposure 91 63 1.00(ref) -

AA Non-exposure 109 105 1.391(0.916,2.114) 0.122

AG+GG Exposure 27 52 2.782(1.581,4.895) 0.000

AA Exposure 39 48 1.778(1.046,3.023) 0.034

rs8105637          

AG+AA Non-exposure 100 77 1.00(ref) —

GG Non-exposure 100 91 1.182(0.784,1.783) 0.426

AG+AA Exposure 28 60 2.783(1.625,4.766) 0.000

GG Exposure 38 40 1.367(0.801,2.332) 0.251

Table 6 Three indicators and their con�dence intervals for additive interactions between oil exposure and these four SNPs

SNP Measure Estimate   95%CI

rs10188946 RERI -0.128  -1.464,1.207

  AP -0.064  -0.751,0.623

  S 0.886  0.253,3.107

rs11246867 RERI 1.380  -2.563,5.324

  AP 0.415 -0.326,1.156

  S 2.461 0.333,18.194

rs2288947 RERI -1.396    -3.118,0.327

  AP -0.785 -1.869,0.299

  S 0.358  0.113,1.134

rs8105637 RERI -1.598 -3.221,0.026

  AP -1.169 -2.536,0.198

  S 0.187 0.029,1.189


