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Abstract: Genetic variants of cleft lip and palate trans-membrane
1-like (CLPTM1L) genes in the p15.33 region of chromosome 5 were
previously identified to influence susceptibility to lung cancer.
We examined the association of single nucleotide polymorphisms
(SNPs) in CLPTM 1L genes with lung cancer and explored their potential
effects on the relationship between environmental risk factors (smoking,
drinking) and lung cancer in a Chinese Han population.

We genotyped 9 single nucleotide polymorphisms (SNPs) of
CLPTMIL in a case—control study with 228 lung cancer cases and
301 controls from northwest China. Odds ratios (ORs) and 95%
confidence intervals (ClIs) were calculated by unconditional logistic
regression.

We identified that the minor alleles of rs451360, rs402710, and
rs31484 in CLPTM 1L were associated with a 0.52-fold, 0.76-fold, and
0.70-fold decreased risk of lung cancer in allelic model analysis,
respectively. In the genetic model analysis, we found rs402710 and
rs401681 were associated with decreased lung cancer risk. Further
stratification analysis showed that rs380286 displayed a significantly
decreased lung cancer risk (OR =0.65, P=0.041) in the non-drinkers.
In addition, Haplotype ““GTTATCTGT’’ was found to be associated
with decreased lung cancer risk (OR =0.50, P =0.033).

Our results verified that genetic variants of CLPTM L contribute to
lung cancer susceptibility in the northwest Chinese Han population. Addi-
tionally, we found that consumption of alcohol may interact with CLPT
ML polymorphisms to contribute to overall lung cancer susceptibility.
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Abbreviations: CHB = Chinese Han Beijing, CIs = confidence
intervals, CLPTMIL = cleft lip and palate trans-membrane 1 like,
HWE = Hardy-Weinberg equilibrium, LAC = lung adenocarcinoma,
LASC = lung adenosquamous carcinoma, LD = linkage
disequilibrium, LOD = logarithm of the odds, LSCC = lung
squamous cell carcinoma, MAF = minor allele frequency, ORs =
odds ratios, SCLC = small-cell lung cancer, SNPs = single nucleotide
polymorphisms.

INTRODUCTION

A s one of the most common malignant tumors, lung cancer

causes the greatest number of cancer-related deaths'. The
incidence of lung cancer appears to result from a combination of
factors, including genetic susceptibility of the individual and
risk factors in the environment. Lung cancer has the highest
mortality rate, and it is the leading cause of cancer-related
deaths in urban China.>*

Several genes at chromosomal locus 5p15.33, including
cleft lip and palate trans-membrane 1-like (CLPTMIL), were
found to be associated with lung cancer risk in recent genome-
wide association studies.*® CLPTMIL, also known as CRR9,
encodes an enzyme that may be associated with apoptosis.” This
gene is expressed in cells of various tumor types, including lung
tumor tissue, and is overexpressed in cisplatin-resistant
cell lines.

In modern China, an increasing number of people have
smoking and drinking habits. In the northwest China, drinking
and smoking is very common. Previous studies have shown that
there are interactions between certain genes and environmental
factors that increase the risk of lung cancer. But there are few
studies reporting an interaction between CLPTMIL and
environmental factors like drinking and smoking habits. There-
fore, in this study, we aimed to determine the relationship
between CLPTMIL and lung cancer risk, as well as to explore
the interaction between CLPTMIL and environmental factors.
Nine SNPs of CLPTM 1L were genotyped to perform an associ-
ation analysis in a case—control study of the northwest Chinese
Han population.

MATERIALS AND METHODS
Study Participants

All patients and controls were members of the Han popu-
lation living in Xi’an city and nearby. The patients were
recruited between January 2011 and February 2014 at the First
Affiliated Hospital of the Medical College of Xi’an Jiaotong
University. All patients were newly diagnosed with lung cancer
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and were characterized histologically. None of the patients had
previous history of other cancers, chemotherapy, or radiother-
apy. Patients who had comorbidity, such as diabetes mellitus,
hypertension, or any endocrine disorders were excluded. The
301 controls were randomly selected from the individuals who
received physical examination at First Affiliated Hospital
during the same time period as the cases were recruited. The
control group comprised unrelated healthy individuals who had
no known medical illness or hereditary disorders and who were
not taking any medications. Control subjects were excluded if
they had <12 months of data before their index date or had miss
information. Participants were chosen without restrictions of
age, gender, or disease stage. A total of 228 cases and 301
controls were included in the study. The basic characteristics of
the participants (eg, gender, age, and pathology) are listed in
Table 1.

Clinical Data and Demographic Information

We used a standard epidemiological questionnaire to
collect personal data through an in-person interview, including
residential region, age, gender, smoking status, alcohol use,
education status, and family history of cancer. Patients were
classified as alcohol drinkers if they consumed one or more
drinks (Drinking alcohol intake calculated using standard units:
one standard drink units = 10 g of pure alcohol =0.5 two high
spirits =1 two low spirits =355 mL beer=1.5 two wine =3
two wines.) per week, and as nondrinkers if they consumed less
than 1 drink per week or abstained from alcohol. All of the

smokers had at least 1 or more per day smoking and a period or
periods aggregated more than 6 months were defined as ever-
smokers; Never-smokers were defined as those who smoked
less than 100 cigarettes in their lifetime (or before diagnosis for
cases) and former smokers as those who quit smoking at least
1 year before the time of the survey. The case information was
collected through consultation with treating physicians or by
review of medical charts. All of the participants signed informed
consent. The Human Research Committee of the First Affiliated
Hospital of Xi’an Jiaotong University and Northwest University
for Approval of Research Involving Human Subjects approved
the use of human tissue in this study.

SNP Selection and Genotyping

All 9 SNPs were previously published to be associated with
lung cancer, with minor allele frequencies >5% in the HapMap
Chinese Han Beijing (CHB) population. The blood samples
were collected into tubes containing ethylenediaminetetraacetic
acid. After centrifugation, the samples were stored at —80°C
until analysis. DNA was extracted from whole blood samples by
GoldMag-Mini Whole Blood Genomic DNA Purification Kit
(GoldMag Co. Ltd. Xi’an City, China) and DNA concentration
was measured by NanoDrop 2000. The Multiplexed SNP
MassEXTENDED assay was designed by Sequenom MassAR-
RAY Assay Design 3.0 Software.'® SNP genotyping was per-
formed by Sequenom MassARRAY RS1000 using the standard
protocol.'°

TABLE 1. General Characteristics of the Study Population

Variables Cases N (%) Controls N (%) OR (95% CI) P value

Age (years)

Mean + SD 58710 50.2£8.1 <0.001"
<50 49 (21.5) 166 (55.1) 4.49 (3.04-6.63) <0.001"
>50 179 (78.5) 135 (44.9)
<60 126 (55.3) 270 (89.7) 7.05 (4.48—-11.10) <0.001
>60 102 (44.7) 31 (10.3)
<70 203 (89) 299 (99.3) 18.41 (4.31-78.59) <0.001"
>70 25 (11) 2 (0.7)

Sex
Male 178 (78.1) 188 (62.5) 0.46 (0.32-0.69) <0.0017
Female 50 (21.9) 113 (37.5)

Smoking status
smoking 165 (72.4) 91 (30.2) 5.82 (3.99-8.49) <0.001"
nonsmoking 63 (27.6) 210 (69.8)

Drinking status
drinking 37 (16.2) 66 (21.9) 0.69 (0.44-1.08) 0.101"
nondrinking 191 (83.8) 235 (78.1)

Histology type
SCLC 37 (16.2)

LAC 73 (32)
LSCC 80 (35.1)
LASC 11 (4.8)
Others 27 (32)
Total 228

CI=confidence interval; LAC =lung adenocarcinoma; LASC =lung adenosquamous carcinoma; LSCC =lung squamous cell carcinoma;

OR = odds ratio; SCLC = small-cell lung cancer.
* P values were calculated by Student ¢ tests.
T P values were calculated from two-sided x° tests.
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Statistical Analysis

The SPSS17.0 statistical software and Microsoft Excel
were used for statistical analysis. All P values presented in this
study are two-sided, and we used P < 0.05 as the cutoff value for
statistical significance. We used a Fisher’s exact test to assess
the departure of each SNP frequency from Hardy—Weinberg
equilibrium (HWE) in the control subjects. We tested the
difference of SNP genotype distribution between cases and
controls by using a x> test.'" We tested odds ratios (ORs)
and constructed 95% confidence intervals (Cls) using uncondi-
tional logistic regression analysis with adjustments for age,
gender, and smoking and drinking status.'>

The associations between the CLPTM L gene and the risk
of lung cancer were tested using genetic models (co-dominant,
dominant, recessive, over-dominant and log-additive) analysis
by SNP-tats, website software from http://bioinfo.iconcologia.-
net. We calculated ORs and 95% ClIs by unconditional logistic
regression analysis adjusted for age and gender.'”> Akaike’s
Information Criterion and Bayesian Information Criterion were
applied to estimate the best-fit model for each SNP.

Haploview software version 4.2 was used to analyze the
association between haplotypes and the lung cancer. Linkage
disequilibrium (LD) analysis was performed using genotype
data from all the subjects. The pattern of LD was analyzed using
two parameters, > and D'. Statistical significance was estab-
lished when P < 0.05.

RESULTS

A total of 529 participants, including 228 lung cancer cases
and 301 controls were successfully genotyped for further
analysis (Table 1). Males were 78.1% among cases compared
with 62.5% among controls. The mean age was 58.7 (£10)
years for cases and 50.2 (£8.1) years for controls. There was
significant difference between cases and controls as a function
of age (<50 and >50; <60 and >60; <70 and >70 years old,
P <0.001). Overall, there was an increased risk of lung cancer
observed with increasing age. More smokers were observed in
cases compared with subjects in the control group (P < 0.001).
This result was expected because most lung cancers can be

attributed to smoking. There was no significant difference
between groups based upon drinking status (P=0.101). Of
the 228 lung cancer cases, 37 (16.2%) were small-cell lung
cancer (SCLC), 73 (32%) lung adenocarcinoma (LAC), 80
(35.1%) lung squamous cell carcinoma (LSCC), 11 (4.8%)
lung adenosquamous carcinoma (LASC) and 27 (32%) large
cell, mixed cell, or undifferentiated carcinomas.

Nine SNPs in the CLPTM 1L gene were genotyped in lung
cancer patients and the healthy controls. Each SNP/sample call
rate was 98.5% in both cases and controls. Table 2 summarizes
the basic characteristics of CLPTM 1L SNPs in the study popu-
lation. rs421629 and rs467095 were excluded at 5% HWE P
level. Differences in frequency distributions of alleles between
cases and controls we determined using the x* test or Fisher’s
exact tests. Three SNPs, rs451360, rs402710, and rs31484 were
significantly associated with decreased lung cancer risk in the
study population, and they respectively presented a 0.52-fold
(95% CI, 0.33-0.81, P = 0.004), 0.76-fold (95% CI, 0.58—0.99,
P =0.045), and 0.70-fold (95% CI, 0.49-0.99, P =0.045) lung
cancer risk. After adjustment for age, gender, and smoking and
drinking status, the three SNPs respectively presented a 0.59-
fold, 0.75-fold and 0.74-fold lung cancer risk.

In addition to the allelic model analysis, the association
between CLPTMIL SNPs and lung cancer risks was assessed
using genetic models (Table 3). The results showed that the
genotype ““T/T’” of rs402710 significantly decreased the risk of
lung cancer in co-dominant (OR =0.44; 95% CI, 0.19-0.99,
P=0.047) The genotype “‘“T/T’’ of rs401681 exhibited a
decreased risk in the co-dominant model (OR=0.42; 95%
CIl, 0.19-0.94, P=0.034) and the recessive model
(OR=0.41; 95% CI, 0.19-0.90, P=0.021).

The association of CLPTM 1L genetic polymorphisms and
lung cancer risk was analyzed among different populations
(Supplemental, http://links.lww.com/MD/A103). In the allelic
model analysis, rs402710 (OR=0.55; 95% CI, 0.37-0.81,
P=0.002) and rs451360 (OR=0.50; 95% CI, 0.25-0.969,
P =0.04) demonstrated a significantly decreased risk for lung
cancer among smokers. After adjustment for age, gender, and
drinking status, only rs402710 presented a 0.54-fold decreased
risk of lung cancer risk (Table 4). Additionally, rs451360

TABLE 2. Frequency Distributions of CLPMTL Alleles and Their Associations With Lung Cancer Risk

SNP ID Position  Allele A*/B MAF HWE P Without adjustment With adjustment

Case  Control ORs 95% CI Pt ORs 95% CI Pt
154975616 1315660 G/A 0.12 0.16 0.84 074 052-1.06 0.102 078 0.51-1.18 0.253
rsd451360 1319680 T/G 0.06 0.12 0.28 052  0.33-0.81 0.004' 059 035102 0.06
15421629 1320136 T/C 0.12 0.16 0.01° 0.70  0.49-0.99 0.046  0.72 047-1.12 0.144
1s380286 1320247 A/G 0.11 0.15 0.30 0.70  0.48-1.01 0.058  0.73 0.48-1.14 0.169
rs402710 1320722 T/C 0.27 0.33 0.77 0.76  0.58-0.99 0.045 0.75 0.54-1.05 0.049'
rs10073340 1321873 T/C 0.05 0.04 0.49 140 0.78-2.52 0254  1.17 0.59-2.35 0.651
15401681 1322087 T/C 0.29 0.34 0.80 0.78 0.60-1.02 0.074 079 0.57-1.09 0.152
13467095 1336221 G/A 0.14 0.19 0.0015  0.69 0.49-0.97 0.031 074 0.49-1.12 0.159
rs31484 1337906 T/A 0.12 0.17 0.72 0.70  0.49-0.99 0.045 074 048-1.14 0.166

CI=confidence interval, HWE = Hardy-Weinberg Equilibrium, MAF =minor allele frequency, ORs=odds ratios, SNP =single nucleotide

polymorphism.
~ Minor allele.

! P values were calculated from two-sided chi-square tests or Fisher’s exact tests for either allele frequency.
* P values were calculated by unconditional logistic regression adjusted for age, sex, smoking, and drinking status.

Ysite with HWE P <0.05 is excluded.
I'p value <0.05 indicates statistical significance.
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TABLE 3. Genotypic Model Analysis of Relationship Between SNPs and Lung Cancer Risk

SNP Model Genotype Control Case OR (95% CI) P-value AIC BIC
1s401681° Codominant Cc/C 132 (44.1%) 112 (49.1%) 1 527 556.9
T/C 132 (44.1%) 102 (44.7%) 1.03 (0.66—1.62) 0.091
T/T 35 (11.7%) 14 (6.1%) 0.42 (0.19-0.94) 0.034
Dominant Cc/C 132 (44.1%) 112 (49.1%) 1 530 555.6
T/C-T/T 167 (55.9%) 116 (50.9%) 0.88 (0.58-1.36) 0.57
Recessive C/C-T/C 264 (88.3%) 214 (93.9%) 1 525 550.6
T/T 35 (11.7%) 14 (6.1%) 0.41 (0.19-0.90) 0.021"
Overdominant C/C-T/T 167 (55.9%) 126 (55.3%) 1 529.7 5553
T/C 132 (44.1%) 102 (44.7%) 1.18 (0.77-1.82) 0.44
Log-additive — — — 0.78 (0.56—1.09) 0.15 528.2 553.8
1s402710" Codominant Cc/C 135 (45%) 117 (51.5%) 1 526 555.9
C/T 131 (43.7%) 96 (42.3%) 0.89 (0.56-1.39) 0.596
T/T 34 (11.3%) 14 (6.2%) 0.44 (0.19-0.99) 0.047"
Dominant Cc/C 135 (45%) 117 (51.5%) 1 526.9 552.5
C/T-T/T 165 (55%) 110 (48.5%) 0.78 (0.51-1.20) 0.27
Recessive C/C-C/T 266 (88.7%) 213 (93.8%) 1 524.3 549.9
T/T 34 (11.3%) 14 (6.2%) 0.46 (0.21-1.02) 0.049
Overdominant C/C-T/T 169 (56.3%) 131 (57.7%) 1 1 528.2 553.8
C/T 131 (43.7%) 96 (42.3%) 1.00 (0.65-1.55)
Log-additive — — — 0.75 (0.54—1.04) 0.086 525.2 550.8

AIC = Akaike’s Information criterion, BIC = Bayesian Information criterion, CI = confidence interval, OR = odds ratio, SNP = single nucleotide
polymorphism.
Adjusted by gender, age, smoking, and drinking status.
P value <0.05 indicates statistical significance.

(OR=043; 95% CI, 0.26-0.72, P=0.001), rs31484
(OR=0.64; 95% CI, 0.43-0.94, P=0.023), and rs380286
(OR =10.65; 95% CI, 0.43-0.98, P=0.041) were significantly
associated with decreased lung cancer risk in non-drinkers. If
consider age, gender and smoking status, rs31484, and rs380286
were not significant anymore (Table 5).

CLPTMIL polymorphisms were further characterized
using linkage disequilibrium (LD) and haplotype analyses.
LD was determined pairwise among all 9 SNPs and the hap-
lotype structure of CLPTMIL gene was analyzed (D’ and r°).

Haplotype block divided by D’ confidence interval method, D’
value 0f 95% CI1 0.70 ~ 0.98 in adjacent SNPs were classified as
the same haplotype block. In the control group, 2 LD blocks
were detected. Block 1 consisted of 3 closely linked SNPs,
rs421629, 1s380286, and rs402710 (Figure 1). The other SNPs
in block 1 showed strong linkage. Block 2 included 2 com-
pletely linked SNPs, rs467093, and rs31484. Additionally, weak
linkage between rs1007334 and rs45136 was observed.
Finally, a haplotype-based association study was per-
formed to show the association between CLPTM 1L haplotype

TABLE 4. Frequency Distributions of CLPMTL Alleles and Their Associations with Lung Cancer Risk in the Smokers

SNP ID Allele A*/B HWE P Without Adjustment With Adjustment
ORs 95% CI Allele P! ORs 95% CI Allele P

1$10073340 T/C 0.50 0.83 0.39-1.77 0.635 0.98 0.41-2.30 0.955
1s401681 T/C 0.04° 0.58 0.40-0.86 0.006 0.61 0.39-0.95 0.028
15402710 T/C 0.08 0.55 0.37-0.81 0.002 0.54 0.35-0.85 0.007'
1s467095 G/A 0.05 0.66 0.40-1.08 0.095 0.74 0.43-1.30 0.297
1s451360 T/G 0.26 0.50 0.25-0.97 0.037' 0.49 0.23-1.05 0.066
1s31484 T/A 0.39 0.61 0.37-1.02 0.056 0.69 0.39-1.23 0.205
1s380286 A/G 0.19 0.61 0.36-1.03 0.063 0.64 0.35-1.18 0.153
1s421629 T/C 0.09 0.64 0.39-1.07 0.090 0.68 0.38-1.21 0.189
154975616 G/A 0.25 0.68 0.41-1.14 0.139 0.78 0.44-1.39 0.392

CI=confidence interval, HWE = Hardy-Weinberg Equilibrium, MAF = minor allele frequency, ORs=odds ratios, SNP =single nucleotide

polymorphism.
Minor allele.

P values were calculated from two-sided chi-square tests or Fisher’s exact tests for either allele frequency.
! P values were calculated by unconditional logistic regression adjusted for age, sex and drinking status.

$site with HWE P < 0.05 is excluded.
I'P value <0.05 indicates statistical significance.
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TABLE 5. Frequency Distributions of CLPMTL Alleles and Their Associations with Lung Cancer Risk in the Nondrinkers

SNP ID Allele A/B HWE p Without Adjustment With Adjustment
ORs 95% CI Allele P ORs 95% CI Allele P

1$10073340 T/C 0.59 1.65 0.85-3.20 0.138 1.37 0.61-3.09 0.444
1s401681 T/C 0.58 0.81 0.61-1.09 0.169 0.79 0.54-1.13 0.197
15402710 T/C 0.57 0.80 0.60—1.08 0.142 0.75 0.52-1.08 0.125
13467095 G/A 0.003" 0.62 0.43-0.91 0.013 0.68 0.42-1.08 0.099
1s451360 T/G 0.39 0.43 0.26-0.72 0.001' 0.52 0.28-0.96 0.036"
1s31484 T/A 0.93 0.64 0.43-0.94 0.023 0.67 0.41-1.09 0.109
1s380286 A/G 0.51 0.65 0.43-0.98 0.041/ 0.65 0.39-1.08 0.099
15421629 T/C 0.02 0.63 0.42-0.93 0.019 0.64 0.39-1.05 0.076
154975616 G/A 0.87 0.68 0.46-1.01 0.053 0.70 0.43-1.15 0.159

CI = confidence interval, HWE = Hardy—Weinberg Equilibrium, MAF =minor allele frequency, ORs =odds ratios, SNP =single nucleotide

polymorphism.
~ Minor allele.

"P values were calculated from two-sided chi-square tests or Fisher’s exact tests for either allele frequency.
* P values were calculated by unconditional logistic regression adjusted for age, sex and smoking status.

Ysite with HWE P <0.05 is excluded.
Il P value <0.05 indicates statistical significance.

and risk of lung cancer (Table 6). The haplotype
“GTTATCTGT”’ was associated with decreased lung cancer
risk (OR =0.50; 95% CI, 0.27—0.94, P = 0.033).This haplotype
was composed by the mutant alleles for rs4975616, rs451360,
rs421629, rs380286, rs402710, rs401681, and rs31484, and the
reference allele for rs10073340.

DISCUSSION
In the present case—control study, we investigated the
associations between the 9 SNPs of CLPTM1L and risk of lung
cancer. We demonstrated that certain CLPTM1L genetic poly-
morphisms, rs402710, rs451360, and rs31484, are associated
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FIGURE 1. Linkage disequilibrium of polymorphic sites in the
CLPTM1L gene. A standard color scheme is used to display LD
with bright red for very strong LD (LOD =2, D' =1), white for no
LD (LOD<2, D <1), pink red (LOD=2, D'<1), and blue
(LOD < 2, D' =1) for intermediate LD.
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with the decreased risk of lung cancer in the northwest Chinese
Han population. We found that alcohol drinking and tobacco
smoking may interact with CLPTMIL polymorphisms to affect
the development of lung cancer.

CLPTMIL is named for its similarity to a gene encoding
cleft lip and palate transmembrane protein 1, which was ident-
ified as being disrupted in a family with cleft lip and palate.'?
However, for a long time, the functions of the CLPTM 1L gene
were poorly understood. It was observed as a cisplatin resistance
factor in ovarian cancer cell lines, which cannot be interpreted
as a function of the CLPTMIL gene during oncogenesis.”'* A
recent study demonstrated that CLPTM L, as an over expressed
protein in lung tumor cells, protected cells from genotoxic stress
induced apoptosis through regulation of Bcl-xL, which impli-
cated an anti-apoptotic CLPTM 1L function as a ?otential mech-
anism of susceptibility to lung tumorigenesis.'

Of the 3 SNPs associated with decreased lung cancer risk,
2 of these SNPs show high consistency with previous studies in
other populations. rs402710, located in intron 4 of the
CLPTMIL gene, was found to be associated with higher
DNA adduct formation in tumor adjacent lung tissue'® and
may enhance the formation and persistence of DNA adducts.
However, the association between this variant and the
CLPTMIL gene is not clear. The protective effect of
rs402710 on lung cancer risk has been identified in epidemio-
logic studies of the Japanese population,'” the Korean popu-
lation'®!'? and in a mixed Asian population®’; however, 1 study
of the Chinese population failed to demonstrate a similar
ﬁnding.7 Consistent with most of the previous studies, our
study in northwest Chinese Han population confirmed that
rs402710 was associated with decreased lung cancer risk in
the allelic model. The association between CLPTM 1L intronic
SNP 15451360 and lung cancer has been evaluated in Cauca-
sian®?' and Chinese populations,* which all demonstrated a
statistically significant protective effect of rs451360. Consist-
ently, we also found the same effect of rs451360 on lung cancer
in the northwest Chinese Han population.

In contrast, rs31484, located in an intron region of
CLPTMIL, displayed a totally opposite effect on lung cancer
risk compared to results of 2 previous studies.**' One study

www.md-journal.com | 5
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TABLE 6. Haplotypes of CLPTMT1L and Their Association with Lung Cancer Risk

Block Haplotype Freq OR” P-value”
Total AGCGCCCAA 0.6741 1.00 -
AGCGTCTAA 0.1565 0.86 (0.56—1.34) 0.52
GTTATCTGT 0.074 0.50 (0.27-0.94) 0.033
GGTATTTGT 0.0435 1.48 (0.69-3.18) 0.31
AGCGCCCGA 0.0182 1.22 (0.37-4.01) 0.74
AGCGCCTAA 0.0106 1.80 (0.44-7.29) 0.41
ok skofook ko ok 0.0422 0.47 (0.21-1.07) 0.073

Global haplotype association P-value: 0.012.

P value <0.05 indicates statistical significance; CI = confidence interval; OR = odd ratio.

* Adjusted by sex, age, smoking and drinking status.

found rs31484 was associated with an increased lung cancer risk
in Caucasians, but the other study showed a decreased risk in
Asians. In agreement with the Asian study, we revealed a
protective effect of rs31484 in Han Chinese. These conflicting
findings might be attributed to the different ethnicity of the
subjects enrolled in each study, as the minor allele frequency
(MAF) is very different between Caucasians (12%) and Asians
(47%).

When subjects were categorized by smoking status, we
found that rs402710 and rs451360 were only significant in the
smoking group. This result is very interesting because the
general belief is that smoking increases the risk of lung cancer.
It could be hypothesized that CLPTMIL may play a role in
apoptotic response of lung cells that are exposed to genotoxic
stress caused by tobacco-related carcinogens. However, this
hypothesis needs to be investigated in future studies.

It is noteworthy that rs380286 was not associated with lung
cancer risk in the general population, but displayed significantly
decreased risk for lung cancer among non-drinking population
in our study, suggesting it may present a protective effect for
non-drinkers to the susceptibility to lung cancer. In one previous
study, heavy alcohol consumption was found to be a risk factor
for lung cancer.”>~>° Our data indicated that there may be a
potential interaction between CLPTMIL polymorphisms and
alcohol consumption. However, the role alcohol plays between
the CLPTMIL polymorphisms and lung cancer risk
remains unknown.

Besides the allelic model analysis, we also performed
genotypic model analysis to investigate the role of CLPTMIL
variants on lung cancer risk. We found that in the northwest
Chinese Han population, rs401681 and rs402710 had a protec-
tive effect on lung cancer in recessive and co-dominant models.
Our findings are corroborated b ?revious studies performed in
Asians and Caucasians.*'#2!-2¢2

Despite the current study possessing enough statistical
power, some limitations should be considered. Firstly, the
sample size of our study was relatively small. Secondly, the
association between CLPTMIL polymorphism and clinico-
pathological type was not evaluated in this study. For example,
a meta-analysis showed that rs402710 conferred protective
effects in both adenocarcinoma and squamous cell carcinoma.?®

In conclusion, our study provides new evidence regarding
the relationship between CLPTM1L and risk of lung cancer in
the Han individuals of northwestern China. Our findings
suggest that the interaction of genetic variants of CLPTMIL
and environmental factors, especially tobacco smoking and
alcohol consumption, may play an important role in occurrence

6 | www.md-journal.com

of lung cancer in this population. The biological functions of the
SNPs in CLPTMIL are of great interest and warrant further
research.
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