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Aims. This study aimed to investigate CHRNA3
(rs8040868) and PHACTR2 (rs9390123) single-nucleotide
polymorphisms (SNPs) for association with non-small-cell
lung cancer (NSCLC) risk in a Chinese population, and
whether the environment affects the genetic polymor-
phisms. Methods. This case and control study included
500 NSCLC patients and 500 age-matched healthy con-
trols. CHRNA3 (rs8040868) and PHACTR2 (rs9390123)
SNPs were genotyped and associated for NSCLC risk by
computing the odds ratio and 95% confidence interval
from multivariate unconditional logistic regression anal-
yses with adjustment of age. Results. The minor allele
frequency (MAF) of CHRNA3 (rs8040868) and PHACTR2
(rs9390123) was 0.350 (C) and 0.397 (C), respectively.
The frequencies of genotype and allele in CHRNA3
(rs8040868) and PHACTR2 (rs9390123) were not signifi-
cantly different between the cases and controls, or be-
tween either of the subgroups. Conclusion. Although
rs8040868 and rs9390123 SNPs are not associated with
NSCLC risk in Chinese population, the results strongly
suggest that geographical agents interact with human
genetic polymorphism independent of ethnic back-
ground.
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INTRODUCTION

Lung cancer is the most commonly diagnosed cancer
and the leading cause of cancer death in males. Futher-
more, it is the fourth most commonly diagnosed cancer
and the second leading cause of cancer death among
females (Jemal ef al, 2011). Non-small cell lung cancer
(NSCLC) is the most common histological subtype and
accounts for approximately 85% of all lung cancer cases
(Molina ez al., 2008). Smoking accounts for 80% of the
worldwide lung cancer burden in males and at least 50%
of the burden in females (Ezzati e al, 2005; Ezzati e
al., 2003). Other known risk factors for lung cancer in-
clude exposure to several occupational and geographical
carcinogens such as asbestos, arsenic, radon, and polycy-
clic aromatic hydrocarbons (Spitz e al., 2006). However,
not all people who were exposed to those risk factors
develop lung cancer. Thus, it is biologically conceivable
that ethnic background and host genetic susceptibility
are important factors in lung cancer development.

Recently, a genome-wide gene association study re-
ported that, among U.S. residents of European ancestry,
the polymorphism 1s9390123 in phosphatase and actin
regulator 2 (PHACTR2 ) was associated with lung cancer
(Wang et al., 2013). Thus, in this study, we genotyped
PHACTR2 159390123 Single Nucleotide Polymorphism
(SNP) in 500 NSCLC patients and 500 age-matched
healthy controls, and then associated for NSCLC risk in
a Chinese population by computing the odds ratio, and
95% confidence interval from multivariate unconditional
logistic regression analyses with adjustment of age. We
also evaluated the association of rs8040868 SNPs in the
cholinergic receptor, nicotinic, alpha 3 (CHRNA3) gene,
which was associated with lung cancer risk among Cau-
casians (Chikova ez al., 2012).

MATERIALS AND METHODS

Study population. A total of 500 NSCLC patients
and 500 unrelated healthy controls were recruited from
The Zhejiang Cancer Hospital, Hangzhou, China be-
tween March 2011 and April 2012. All cases and con-
trols were of Chinese Han origin and lived in the same
geographic region (Zhejing Province, China). Exclusion
criteria included a history of previous primary cancer
other than lung cancer. The controls were free of lung-
related disease to avoid any probable interference from
overlapping genes. The control subjects were related to
age-matched patients. A regular smoker was defined as
someone who had smoked more than one pack/year
(py); and a current smoker or former smoker was de-
fined as a regular smoker who still smoked in the year of
the interview or in the previous year (Pesch e al., 2012).
This study was approved by the Ethics Committee of
Zhejiang Cancer Hospital, and all of the studied subjects
provided an informed consent.

SNP selection and genotyping. PHACTR2
rs9390123 and CHRNA3 rs8040868 were selected based
on Wang e/ al. (2013) and Chikova et al, (2012). For
genotyping of SNPs, genomic DNA was extracted from
whole blood using the AxyPrep Blood Genomic DNA
Miniprep kit (Axygen Biosciences, Union City, CA) and
subjected to genotyping of SNPs with the SEQUENOM
MassARRAY matrix-assisted laser desorption ionization-
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time of flight mass spectrometry platform (Sequenom,

San Diego, CA). Primers for the polymerase chain reac-
a P Q| w tion and single base extension were designed using the
& e o] 2 Assay Designer’s software version 3.0 (Sequenom) and
; S synthesized by Sangon Biotech (Shanghai, China): CHR-
~ - 2 NA3 158040868 primers: 1st, 5-ACGTTGGATGGAT-
. -y T TACAATGAGATCATCCG-3%; 2nd, 5-ACGTTGGAT-
s GTGGACACCTCGAAATGGATG-3; and extension,
- o| 5 5-GGTCAGACACGTTGGC-3’. PHAC TR2 59390123
& s (3| T primers:  1st, 5-ACGTTGGATGGCAGGATCTCTG-
g GAGATTTC-3’; 2nd, 5>~ ACGTTGGATGACATAATG-
" o miao| E GAGGTGGACAGC-3; and extension, 5-GGTGGA-
= INERS A 4 CAGCTAGGTTA-3.
S Statistical analysis. All statistical calculations were
. 3 3| € performed using SPSS 13.0 for Windows (SPSS Inc.,
< © I Chicago, IL). Hardy-Weinberg equilibrium (HWE) test-
[ ing was carried out for all SNPs by using the ¥ test, and
= g S ol e P<0.001 was considered significantly different between
E case and control. The %> test was also used to assess fre-
® 2| % quencies of the selected allele and genotype between the
& o S| g cases and controls. The association between SNPs and
£ NSCLC risk was evaluated by computing the odds ratio
N ) 0 %3] < (OR) and 95% confidence interval (CI) from multivariate
” B unconditional logistic regression analysis.
o < §
. & P 2| = RESULTS
° ‘ ‘ =
£ N e minl 2
S s NI BN Description and clinical characteristics of the study
£ | ‘é. population
E & 5 § ; A total of 500 patients (350 males and 150 females)
° = and 500 healthy controls (259 males, 240 females, and
s oo < % E’ 1 unknown) were enrolled in this study. For NSCLC
= = T 5 b N patients, 331 had adenocarcinoma and 169 had squa-
2 @ mous-cell carcinoma (SCC); 280 male and 21 female
s o m| E patients were smokers or former smokers, while 189
o & S S| = male and 14 females among the controls were smokers
§ g or former smokers. The studied population was with-
< W S'ia & 8| ¢ in the HWE for CHRNA3 rs8040868 and PHACTR2
o % r$9390123, and the P values were 0.005 and 0.66, respec-
a 1 | 2 tively.
< ad! S| o
m Q o o ]
s § Frequencies of CHRNA3 rs8040868 and PHACTR2
§ 23 o x| E rs9390123 polymorphisms between cases and controls
gl |= o AN The allele frequencies of CHRNA3 rs8040868 were
= s o} 064.1% (T) and 35.9% (C), 62.8% (T) and 37.2% (C),
2 . 5 A 66.6% (T) and 33.4% (C), and 65.0% (T) and 35.0%
T < e ° £ (C) in NSCLC patients, ADC patients, SCC patients,
o £ and controls, respectively; while the allele frequencies of
S = s 9 ©inl 3 PHACTR2 159390123 were 61.8% (T) and 38.2% (C),
Slygl= © i, eim 2 62.5% (T) and 37.5% (C)), 60.4% (T) and 39.6% (C),
g3 | E and 60.3% (T) and 39.7% (C) in NSCLC patients, ADC
§ N} e A IS) patients, SCC patients, and controls, respectively. There
o2 M R . were no statistically significant differences in terms of
= g the allele frequencies of these two SNPs between con-
£ g 22 minl g trols and patients with NSCLC, ADC or SCC. We also
Vlz|= M= AN G stratified the data by gender and found that there were
° s 5 no statistical differences between cases and controls (Ta-
aR= 3 ble 1).
§1S|= % § § § % The genotype distribution data of the cases and con-
= £ trols are shown in Table 2 (between genotype frequen-
& o 5 cies of CHRNA3 rs8040868 and PHACTR2 rs9390123).
2l e gn z There were no statistically significant differences be-
3| <ZE§ 52 é tween NSCLCs and controls, and NSCLC subgroups
| g =g 3 2 and control subgroups. When analyzing the association
20 Vel ivja|Eivl g between genotypes and the risk of NSCLC, logistic re-
© 2 gression analysis revealed that polymorphisms of CHR-
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NA3 rs8040868 and PHACTR2 rs9390123 were not as-

sociated with NSCLC development.
w 2 3 SEP
Q (=N -] o o | v
2 DISCUSSIONS
o
o
L v o < < IR S o In this current study, we investigated CHRNA3
g s8040868 and PHACTR2 rs9390123 SNPs in 500 NS-
e <o i CLC patients and 500 age-matched healthy controls for
8 2 S 3% association with NSCLC risk in a Chinese population.
° The data showed that there is no association between
5 SNPs and NSCLC risk in Chinese and this is the first
= migNg NiniQ 3 £ study in a Chinese population to show this pattern.
9 Sequence variants in CHRNA SNPs on chromosome
" e o o2 15 have been associated with increased (self-report-
g S 2 Siklz ed) cigarette dose and nicotine dependence (Saccone ef
1 al., 2007) and increased risk of lung cancer in smokers
- (Thorgeirsson et al, 2008; Le Marchand e/ al, 2008),
= Nigigg 3N g S E whereas such association in nonsmokers was not ob-
g served (Le Marchand ez al, 2008). CHRNA SNPs that
- w o|3g conferred lung cancer susceptibility in a smoking-inde-
& 2.2 S 3|8 pendent Japanese manner (Shiraishi ez a/, 2009) were as-
£ sociated with risk of familial lung cancer, whereas associ-
g ation of these SNPs with smoking status was not signifi-
w 8 2.8 R Ho2R 8|g cant in Americans (Liu e 4/, 2008).
£ In contrast to CHRNAS3, the associations between
Q= © x| 8 SNPs of PHACTR2 and lung cancer were sparsely re-
& c: S S S| searched. PHACTR2 is located on 6924, and encodes
% the protein phosphatase and actin regulator 2 that be-
= - imigi e g 9w 8 s longs to the PHACTR family containing four members
5 (PHACTR1-4), which are abundantly expressed in the
~ o - ol nervous system (Allen ¢ al, 2004). Even though little
g 25 SIS is known of the proteins’ function, they are suggested
s L) to regulate protein phosphatase 1 and to bind to cyto-
£ % plasmic actin. Rs9390123 is located in an intron in the
8 = & 2 ¢ 3 S Q S § = PHACTR2 gene. Wang and coworkers (2013) was the
2 @ first to report about the association between SNP of
o 0 e 9 g rs9390123 and lung cancer risk.
< & oo s ols In this study, we found that CHRNA3 1s8040868
B Do P S and PHACTR2 1s9390123 SNPs were not associated
3‘ " 5 © 5 9 o~ ¥ s § with NSCLC among Chinese males. It is important to
o P P S note that, in our previous study, we found that CHR-
2 | P S NA3 polymorphism was not associated with NSCLC
£ o IR < 3|3 among non-smoking Chinese (Li ¢ al, 2013). In both
g = °:° Ci°l g mentioned studies, it was suggested that CHRNA3 SNPs
s 2 were no associated with NSCLC risk in Southern Chi-
Q = I 4+ X8 Lo g nese. However, the present data were markedly discor-
S e L AR N dant compared with that of previously published studies
0 o< ol 3 (Wang ez al., 2013; Chikova e# al., 2012). The reasons for
c g S o S S| w this discrepancy are unknown, but ethnic background
E E of such patient populations may play a role. In other
g S words, the essentiality of racial diversities may account
I, = E o % % 3 5 g E § for the candidate genes for association with NSCLC.
5 |Y - S Since minor allele frequency (MAF) of SNPs varies sig-
& kS nificantly between populations, association based on
§ 2l 3 oloim QN S 3 o these SNPs will be particulatly sensitive to ethnic vari-
el < < ability. In this study, the HapMap database showed a
29 Y great variability in MAF of CHRNA3 rs8040868 (http://
r:_,"-’ § NLigig PR LR« § www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgirrs=
< = A AL T = 8040868) and PHACTR2 rs9390123 (http://www.ncbi.
= g 2 nlm.nih.gov/ projects/SNP/snp_ref.cgi?rs=9390123)
Ul §|_ IR I 5w =92 g among different populations. For example, the MAF
5|V |< N8R 2R -0 iNim| T of rs8040868 was 0.305 among CHB (Han Chinese in
g § Beijing, China), 0.353 among CHD (Chinese in Metro-
2| o P - P é politan Denver, Colorado), and 0.367 among ASW (Afti-
g 2 m$ Sha S can ancestry in Southwest USA); the MAF of rs9390123
O g £ P i51G8 P iClo was 0.500 among CHB, 0.446 among CHD, and 0.337
‘;‘; chg) %% 5 g %a = Y 5 g 2 among ASW (African ancestry in Southwest USA). Our
5 = P - P g study, the MAF of CHRNA3 158040868 and PHACTR2
[ =z
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rs9390123 was 0.350 and 0.397, respectively, which was
inconsistent with the HapMap database. It suggested that
geographical agents have a potential for interacting with
human genetic polymorphisms independent of ethnic
background (our population was Han Chinese in Zhe-
jiang, China), just like in our study (Zhang ef al., 2012).

In summary, we found that SNPs of CHRNA3
rs8040868 and PHACTR2 159390123 were not associat-
ed with NSCLC risk among Chinese. Our data suggest
that geographical agents as well as ethnic background
may play an important role in genetic polymorphism de-
velopment.
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