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Abstract: Objective: Chronic obstructive pulmonary disease (COPD) is a complex disease in which multiple genes
and their interaction with environmental factors contribute to disease development. Recent genome-wide associa-
tion studies in COPD revealed several gene variants. However, there have no studies were performed in Chinese Li
population, and additional studies in multiple ethnic groups are needed. We investigated genetic associations in
Li population COPD and control subjects. Methods: We genotyped 25 single nucleotide polymorphisms located in
13 genes in a case-control study with 234 COPD cases and 240 controls at Hainan Province Hospital. Odds ratios
and 95% confidence intervals were estimated using the chi-squared (x?) test, genetic model analysis, haplotype
analysis, and stratification analysis. Results: We identified that the minor alleles of rs667282 and rs2823743 were
associated with a 1.35-fold increased risk of COPD and the minor alleles of rs8048576 was associated with a 0.68-
fold decreased risk of COPD. In the genetic model analysis, we found rs667282 and rs2823743 were associated
with increased COPD risk and rs13080 was associated with decreased COPD risk. Further stratification analysis
showed that rs6265 displayed a significantly increased lung cancer risk (OR=1.87) in the non-smokers. Conclusion:
Our results verified that multigenetic variants of contribute to COPD susceptibility in the Chinese Li population.
Additionally, we found that smoking may interact with polymorphisms to contribute to COPD susceptibility. And this
is the first time that smoking and multigenetic index on the risk of COPD in the Chinese Li population has been
reported.
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Introduction plex interplay between genetic background and
exposure to multiple environmental stimuli.
Furthermore, the association of a specific geno-
type or genotypes with the disease is likely to

vary between populations [3]. However, the

Chronic obstructive pulmonary disease (COPD)
is the third-leading cause of worldwide mortali-
ty and is predicted to remain a major public

health problem in the near future [1]. COPD is
strongly associated with smoking, but only a
fraction of smokers (~20%) develop the dis-
ease, suggesting that there may be unique
genetic differences among individuals leading
to greater susceptibility to the most adverse
effects of cigarette smoke in some individuals
[2]. It is recognized that COPD involves a com-

specific genes responsible for enhanced risk or
host differences in susceptibility to smoke
exposure remain poorly understood.

Discovery genome-wide association studies for
COPD have ascertained significant associa-
tions between COPD and several gene variants
[4-7]. Including the iron-responsive element-
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binding protein 2 (IREB2), cholinergic recep-
tor, neuronal nicotinic, alpha polypeptide-5
(CHRNAD), hypoxia inducible factor 1, alpha
subunit (HIF1A), ATPase, Ca** transporting,
type 2C (ATP2C2) and mir-99a-let-7c cluster
host gene (C21orf34) etc.

It has been reported that susceptibility to
COPD is not dependent on a single gene and is
affected by population differences. These
GWAS have been performed almost in popula-
tions of non-Asian ancestry and some has been
performed in Chinese populations. The previ-
ous gene studies of the Chinese population
had focused solely on the Chinese Han popula-
tion. The incidence of COPD in the Li population
is higher than other regions of the Peoples
Republic of China and in Li population, an
increasing number of people have smoking
habits. However, little or nothing is known about
whether these associations exist in Chinese Li
populations that the interaction between SNPs
and environmental factors like smoking habits.

Therefore, in this study, we chose 27 high-fre-
quency single nucleotide polymorphisms
(SNPs) of the fifteen candidate genes to study
the association with COPD risk in a large case-
control cohort derived from Chinese Li popula-
tion and the interaction between SNPs and
environmental factors.

Materials and methods
Study participants

All the patients and controls were Chinese Li
minority people identity form the card informa-
tion. The patients were recruited from January
2010 to December 2013 diagnosed COPD
patients at Hainan Province Hospital according
to the criteria established by the National
Heart, Lung and Blood Institute/World Health
Organization Global Initiative for Chronic
Obstructive Lung Disease (GOLD).

Patients were excluded from the study if they
had asthma an established diagnosis of asth-
ma, lung cancer, chemotherapy, radiotherapy,
or a history of atopy and known al-antitrypsin
deficiency Among control individuals, none had
any chronic or severe endocrinological, meta-
bolic, or nutritional diseases. Therefore, 234
cases and 240 controls were available for
study. All participants were at least 40 years
old and were in good mental condition.
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Clinical data and demographic information

Standard physical measurements were done in
duplicate, by the same examiner, on every par-
ticipant: e.g., sex, age, smoking status, nation-
ality, body mass index, education status and
family history of cancer are listed in Table 1.
Patients were classified as smokers and never
smokers. All of the smokers had at least one or
more per day smoking and a period or periods
aggregated more than six 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 for Approval of Research Involving
Human Subjects, Hainan Provincial People’s
Hospital, approved the use of human tissue in
this study and written informed consent was
obtained from all subjects.

Selection of SNPs and methods of genotyping

We have selected the 25 SNPs, which located
in the regions of 13 genes. The selection crite-
ria based on the Recent genome-wide associa-
tion studies (GWAS) have identified associated
with COPD, including the researches of Michael
et al [8], Kim et al [6], Caporaso et al [9], David
et al [5], Thorgeir et al [10]. Minor allele fre-
quencies of all SNPs were 5%, in the HapMap of
the Chinese Han Beijing population.

A venous blood sample was drawn from each
individual by standard venopuncture. Blood
samples were collected in sterile tubes with
ethylenediaminetetraacetic acid. After centrifu-
gation, the samples were stored at -80°C until
analysis. Genomic DNA was extracted from
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 spectrophotom-
eter (Thermo Fisher Scientific, Waltham, MA,
USA). The Multiplexed SNP MasseEXTENDED
assay was designed by Sequenom MassARRAY
Assay Design 3.0 Software (Sequenom Inc, San
Diego, CA, USA) [11]. 25 SNP genotyping was
performed by Sequenom MassARRAY RS1000
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Table 1. Characteristics of controls and cases

Cases N (%) Controls N (%) P-value

Age (years) <0.012
Mean + SD 67.524+9.192 62.09+11.440
Sex 0.617°
Male 142 (60.7) 151 (62.90)
Female 92 (39.3) 89 (37.1)
Smoking stats 0.162°
Nonsmoking 141 (60.3) 160 (66.7)
Smoking 90 (38.5) 32.5(32.8)

Notes: 2P-values were calculated by Student t tests. ®P-values
were calculated from two-sided x? tests. ClI, confidence inter-
val; OR, odds ratio.

system using the standard protocol recom-
mended by the manufacturer [11].

Statistical analysis

The SPSS 21.0 statistical packages (SPSS,
Chicago, IL) were used for statistical analysis.
In all analyses, the lower frequency allele was
coded as the “risk” allele. All p values present-
ed in this study are two sided, and we used P <
0.05 as the cutoff value for statistical signifi-
cance. Fisher’s exact test was used to assess
the variation in each SNP frequency from
Hardy-Weinberg equilibrium in the control sub-
jects. Differences in SNP genotype distribution
between cases and controls were compared by
¥ test [12]. We tested odds ratios (ORs) and
constructed 95% confidence intervals (Cls)
using unconditional logistic regression analysis
with adjustments for age, gender, smoking and
drinking status [13].

Associations between SNPs and risk of COPD
were tested using genetic models (co-domi-
nant, dominant, recessive, over-dominant and
additive) analysis with SNP Stats software,
obtained from http://bioinfo.iconcologia.net
(Catalan Institute of Oncology, Barcelona,
Spain). For the additive model, individuals were
assigned be O, 1, or 2 representing the number
of risk alleles they possessed for that SNP. For
the dominant model, individuals were coded as
1 if they carried at least one risk allele and O
otherwise; for the recessive model, individuals
were coded as 1 if they were homozygous for
the risk allele (two copies) and O otherwise. We
calculated ORs and 95% Cls by unconditional
logistic regression analysis adjusted for age
and gender [13]. Akaike’s Information Criterion
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and Bayesian Information Criterion were
applied to estimate the best-fit model for each
SNP.

We use the Haploview software version 4.2
(Dr Mark Daly’s laboratory, Massachusetts
Institute of Technology/Harvard Broad Institute,
Cambridge, MA, USA) to analyze the associa-
tion between haplotypes and COPD. Linkage
disequilibrium (LD) analysis was performed
using genotype data from all the subjects. The
pattern of LD was analyzed using two parame-
ters, r> and D°. Statistical significance was
established when P < 0.05.

Results

A total of 474 participants, including 234 COPD
cases and 240 controls were successfully gen-
otyped for further analysis (Table 1). Males
were 60.7% among cases compared with
62.9% among controls. The mean age was
67.52 (£9) years for cases and 62.09 (x11)
years for controls. Cases on average were older
than control subjects (P < 0.001). There was no
significant difference between groups based
upon Sex (P=0.617) and smoking stats
(P=0.162).

A total of ten SNPs in the HIFIA gene, one SNP
in the IREB2 gene, and one SNP in the CHRNA5
gene were genotyped in COPD patients and
the healthy controls. Table 1 lists the basic
characteristics of the selected variants in
the study population. The average SNPs call
rate was 98.5% in cases and controls. Four
SNPs (rs12220777, rs10873142, rs8102683,
rs7260329) were excluded at 5% HWE p level.
Differences in frequency distributions of alleles
between cases and controls we determined
using the x2 test or Fisher’'s exact tests. Our
study found that rs667282 and rs2823743
were significantly associated with increased
COPD risk in the study population, and they
respectively presented a 1.35-fold (95% ClI,
0.1.04-1.75, P=0.025), 1.35-fold (95% ClI,
1.04-1.75, P=0.024) COPD risk. After adjust-
ment for age, gender, smoking, the P-values of
the two SNPs were 0.029. In contrast,
rs8048576 was significantly associated with
decreased risk of COPD, with the OR of 0.68
(95% Cl, 0.52-0.88; P=0.003). After adjust-
ment, the p-value is 0.004 (Table 2).

We next investigated the association between
SNPs and COPD risk using genetic models
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Table 2. Frequency distributions of alleles and their associations with COPD

Allele

MAF

SNP ID Band HWE p ORs 95% Cl p° p°
A2/B Case Control

rs1678618 10g22.1 G/A 0.064  0.056 1 115 0.67-1.97 0.611 0.710
rs1923539 10g22.3 T/C 0.137 0.116 0.217 1.21 0.82-1.77 0.339 0.390
rs3923564 10g22.3 c/T 0.453 0.433 0.792 1.08 0.84-1.40 0.537 0.581
rs12220777  10g22.3 C/T 0.308 0.320 1.47E-16* 094 0.72-1.24 0.681 0.733
rs3851050 10922.3 c/T 0.288 0.284 0.339 1.02 0.77-1.35 0.893 0.950
rs954820 10026.3 G/A 0.276 0.271 0.145 1.03 0.77-1.37 0.862 0.920
rs6265 11pl14.1 G/A 0.461  0.429 0.235 1.14 0.88-1.48 0.315 0.348
rs17157266 11912.3 Cc/T 0.096  0.092 1 1.05 0.68-1.62 0.829 0.917
rs7953249 12024.31 G/A 0.343 0.385 0.275 0.84 0.64-1.09 0.179 0.202
rs2301104 14923.2 C/G 0.181 0.157 0.616 119 0.84-1.68 0.320 0.365
rs7143164 14923.2 C/G 0.145 0.130 0.776 1.14 0.781.64 0502 0.564
rs10129270  14q23.2 A/G 0.141 0.126 1 1.14 0.79-1.67 0.483 0.545
rs8005745 14923.2 T/A 0.145 0.131 0.776 1.13 0.78-1.63 0.531 0.594
rs4899056 14923.2 T/C 0.147 0.133 0.778 1.12 0.78-1.62 0.532 0.595
rs966824 14923.2 T/C 0.107 0.098 0.480 110 0.72-1.68 0.650 0.729
rs10873142 14923.2 Cc/T 0.415 0.360 2.41E-66% 1.26 0.97-1.63 0.087 0.100
rs2301112 14q23.2 C/A 0.002 0.006 1 0.34 0.03-3.29 0.634 0.634
rs2301113 14q23.2 C/A 0.284 0.307 0.204 0.90 0.67-1.20 0.465 0.511
rs4902080 14923.2 T/C 0.101 0.092 0.702 111 0.72-1.71  0.632 0.712
rs13180 15025.1 T/C 0.472 0.527 0.298 0.80 0.62-1.04 0.090 0.103
rs667282 15025.1 C/T 0.444  0.372 0.212 1.35 1.04-1.75 0.025* 0.029*
rs8048576 16924.1 A/G 0.353 0.447 0.512 0.68 0.52-0.88 0.003* 0.004*
rs9951925 18022.3 A/C 0.369  0.359 0.259 1.04 0.80-1.36 0.753 0.805
rs7937 19913.2 C/T 0.438 0.473 0.897 0.87 0.67-1.12 0.283 0.313
rs3733829 19913.2 C/T 0.378 0.363 0.576 1.07 0.82-1.39 0.639 0.688
rs8102683 19913.2 T/C 0.227 0.262 0.018* 0.83 0.61-1.12 0.219 0.250
rs7260329 19913.2 G/A 0.329 0.340 5.26E-65* 0.95 0.73-1.25 0.731 0.784
rs2823743 21g21.1 Cc/T 0.462 0.389 0.683 1.35 1.04-1.74 0.024* 0.029*

Notes: 2Minor allele; °P-values were calculated from two-sided chi-square tests or Fisher’s exact tests for either allele fre-
quency. °P-values were calculated by unconditional logistic regression adjusted for age, sex, smoking, and drinking status. *site
with HWE P-value < 0.05 is excluded. *P-value < 0.05 indicates statistical significance. Cl, confidence interval; HWE, Hardy-
Weinberg Equilibrium; MAF, minor allele frequency; ORs, odds ratios; SNP, single nucleotide polymorphism; COPD, chronic

obstructive pulmonary disease.

(dominant, recessive, additive, codominant and
overdominant) by unconditional logistic regres-
sion analysis with adjustments for age. The
minor allele of each SNPs as a risk factor com-
pared with the wild-type allele (Table 3).

The results showed that the two genetic mod-
els (rs13180 of IREB2 , rs8048576 of ATP2C2
) significantly decreased the risk of COPD,
include: genotype “T/T” of rs13180 in co-domi-
nant model (OR=0.57; 95% CI, 0.33-0.98,
P=0.046) and the recessive model (OR=0.57;
95% Cl, 0.37-0.89, p=0.013), The log-additive
OR for the rs13180 risk T-allele was 0.76 (95%
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Cl 0.58-0.99), P=0.043; genotype “A/A” of
rs8048576 in co-dominant model (OR=0.49;
95% CI, 0.28-0.87, P=0.036) and genotype
“A/G-A/A” of rs8048576 in dominant model
(OR=0.63; 95% ClI, 0.42-0.94, P=0.024), The
additive OR for the rs8048576 risk A-allele was
0.70 (95% Cl 0.53-0.89), P=0.01.

Additionally, other three genetic models (
rs667282 of CHRNA5, rs2823743 of C210rf34)
significantly increased the risk of COPD, include:
genotypes “T/T” and “C/C” of rs667282 in co-
dominant model, they presented a 1.71-fold
(95% Cl, 1.11-2.63, P=0.08), 2.22-fold (95% Cl,
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Table 3. Genotypic model analysis of relationship between SNPs and COPD

Without adjustment With adjustment
NP n M | n ntrol
SNP (Gene) ode Genotype  Contro Case OR (95% CI) =3 OR (95% C) 28
rs13180 Codominant C/C 57 (24.1%) 64 (27.4%) 1.00 0.15 1.00 0.046%
IREB2 T/C 110 (46.4%) 119 (50.9%) 0.96 (0.62-1.50) 1.00 (0.63-1.59)
il 70 (29.5%) 51(21.8%) 0.65 (0.39-1.08) 0.57 (0.33-0.98)
Dominant c/C 57 (24.1%) 64 (27.4%) 1.00 0.41 1.00 0.39
T/CT/T 180 (76%) 170 (72.7%) 0.84 (0.56-1.27) 0.83 (0.54-1.28)
Recessive C/C-T/C 167 (70.5%) 183 (78.2%) 1.00 0.054 1.00 0.013*
T/T 70(29.5%) 51(21.8%) 0.66 (0.44-1.01) 0.57 (0.37-0.89)
Additive 0.81 (0.63-1.04) 0.094 0.76(0.58-0.99) 0.043*
667282 Codominant T 99 (41.4%) 73 (31.3%) 1.00 0.068 1.00 0.008*
CHRNA5 T/C 102 (42.7%) 113 (48.5%) 1.50 (1.00-2.25) 1.71(1.11-2.63)
c/C 38 (15.9%) 47 (20.2%) 1.68(0.99-2.83) 2.22 (1.26-3.89)
Dominant T/T 99 (41.4%) 73 (31.3%) 1.00 0.022 1.00 0.003*
T/C-C/C 140 (58.6%) 160 (68.7%) 1.55 (1.06-2.26) 1.83 (1.22-2.75)
Recessive T/TT/C 201 (84.1%) 186 (79.8%) 1.00 0.23 1.00 0.056
c/C 38 (15.9%) 47 (20.2%) 1.34(0.83-2.14) 1.63 (0.99-2.69)
Additive - - - 1.33(1.03-1.71) 0.029 1.52(1.16-2.00) 0.002*
rs8048576 Codominant G/G 75 (31.6%) 99 (42.7%) 1.00 1.00 0.036*
ATP2C2 A/G 112 (47.3%) 102 (44%) 0.69 (0.46-1.03) 0.016 0.69 (0.45-1.06)
A/A 50 (21.1%) 31 (13.4%) 0.47 (0.27-0.81) 0.49 (0.28-0.87)
Dominant G/G 75 (31.6%) 99 (42.7%) 1.00 1.00 0.024*
A/G-A/A 162 (68.3%) 133 (57.3%) 0.62(0.43-0.91) 0.013 0.63(0.42-0.94)
Recessive G/G-A/G 187 (78.9%) 201 (86.6%) 1.00 1.00 0.054
A/A 50 (21.1%) 31(13.4%) 0.58(0.35-0.94) 0.026 0.60 (0.36-1.01)
Additive - - - 0.69 (0.53-0.89) 0.004 0.70(0.53-0.92) 0.01*
rs2823743 Codominant T/T 91 (38.1%) 69 (29.5%) 1.00 1.00 0.090
C210rf34 T/C 110 (46%) 114 (48.7%) 1.37 (0.91-2.06) 0.084 1.33(0.86-2.05)
c/C 38(15.9%) 51(21.8%) 1.77 (1.05-2.99) 1.84 (1.06-3.20)
Dominant T/T 91 (38.1%) 69 (29.5%) 1.00 0.048 1.00 0.069
T/C-C/C 148 (61.9%) 165 (70.5%) 1.47 (1.00-2.16) 1.46 (0.97-2.19)
Recessive T/T-T/C 201 (84.1%) 183 (78.2%) 1.00 0.10 1.00 0.075
c/C 38(15.9%) 51(21.8%) 1.47(0.93-2.35) 1.56 (0.95-2.55)
Additive - - - 1.34 (1.03-1.73) 0.026* 1.35(1.03-1.77) 0.028*

Notes: ?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. *P-value < 0.05 indicates statistical significance. Cl,
confidence interval; ORs, odds ratios; SNP, single nucleotide polymorphism; COPD: chronic obstructive pulmonary disease. IREB2: iron-respon-
sive element-binding protein 2; CHRNA5: cholinergic receptor, neuronal nicotinic, alpha polypeptide-5; HIF1A: hypoxia inducible factor 1, alpha

subunit, ATPase; ATP2C2: Ca** transporting, type 2C; C21orf34: mir-99a-let-7c¢ cluster host gene.

1.26-3.89, P=0.03) COPD risk, respectively;
genotype “T/C-C/C” of rs667282 in dominant
model (OR=1.83; 95% CI, 1.22-2.75, P=0.003);
the log-additive OR for the rs667282 risk
T-allele was 1.52 (95% ClI 1.16-2.00), P=0.002.
Genotype “C/C” of rs2823743 in co-dominant
model (OR=1.84; 95% Cl, 1.06-3.20, P=0.009);
the additive OR for the rs2823743 risk C-allele
was 1.35 (95% CI 1.03-1.77, P=0.28). Those
data have been adjustment for age, gender and
drinking status.

The association of genetic polymorphisms and
COPD risk was analyzed among different popu-
lations. In the genetic models analysis, geno-
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type “G/A” of rs6265 demonstrated a signifi-
cantly increased risk for lung cancer among
nonsmokers (OR=1.87; 95% CIl, 1.09-3.20,
P=0.017). After adjustment for age and gender
(Table 4).

HIF1A gene polymorphisms were further char-
acterized using linkage disequilibrium (LD) and
haplotype analyses in this study. The pattern of
LD was analyzed using two parameters, r? and
D°. Two LD blocks were detected. Block 1 con-
sisted of five closely linked SNPs, rs2301104,
rs7143164, rs10129270, rs8005745 and
rs4899056. Block 2 included four comple-tely
linked SNPs, rs966824, rs2301112, rs230-
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Table 4. Genotypic model analysis of relationship between SNPs and COPD in the smokers

Cases Controls

Cases Controls

Cases Controls

Genotype ") n) OR (95% ClI) Genotype (") ") OR (95% ClI) Genotype (") ") OR (95% CI)
rs6265
Nonsmoking A/A 56 35 1 A/A 56 35 1 A/A-G/A 132 121 1
G/A 76 86 1.87 (1.09-3.23) G/A-G/G 103 106 1.73 (1.03-2.93) G/G 27 20 0.87 (0.45-1.68)
G/G 27 20 1.31 (0.62-2.77)
Smoking A/A 16 25 1 A/A 16 25 1 A/A-G/A 66 65 1
G/A 50 40 0.58 (0.26-1.27) G/A-G/G 62 64 0.72 (0.34-1.54) G/G 12 24 1.91 (0.85-4.28)
G/G 12 24 1.30 (0.49-3.47)

P interaction

0.017"

0.060

0.140

Notes: P-values were calculated by unconditional logistic regression adjusted for age and sex. *P value < 0.05 indicates statistical significance. Abbreviations: Cl, confidence inter-
val; ORs, odds ratios; COPD: chronic obstructive pulmonary disease.
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Table 5. Haplotypes of HIF1A and their as-
sociation with COPD risk

Block  Haplotype Freq OR P-value

1 GGAC 0.86 0.391 0.532
2 CATT 0.134 0.401 0.527

Notes: Global haplotype association P-value: 0.75; P-
values were adjusted by sex, age, smoking. Cl, confi-
dence interval; OR, odd ratio.
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Figure 1. linkage disequilibrium of polymorphic
sites in the HIF1A 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 (OD=2, D'=1), and blue (LOD < 2, D'=1) for inter-
mediate LD.

1113 and rs4902080. Then, the association
between inferred haplotypes and COPD risk
among the individuals was analyzed. But we
failed to find the association between the hap-
lotypes and COPD risk (Table 5 and Figure 1).

Discussion

A number of COPD risk variants have now been
identified. Whereas each polymorphism may
contribute to only a small relative risk of COPD,
a combination of several responsible polymor-
phisms and environmental factors may be
important and none study through analyses
based on Chinese Li minority people. Because
there are significant differences in the preva-
lence of COPD and the frequencies of genetic
variations among different ethnic populations,
it is greatly important to explore the effects of
these variations in other populations. Our study
has focused on the association of several can-
didate genetic polymorphisms, especially func-
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tion-related HIF1A polymorphisms, with the
susceptibility of COPD in Chinese Li population.
To our knowledge, this is the first case-control
study on the multigenetic index on the risk of
COPD in the Chinese Li population.

We demonstrated that certain genetic polymor-
phisms, rs667282 of CHRNA 5 gene and
rs2823743 of C21lorf34 gene are associated
with the increased risk of COPD. We also found
rs13180 of IREB gene and rs8048576 of
ATP2C2 gene is associated with the decreased
risk of COPD in the Chinese Li population. The
association between these genetic models and
COPD risk show high consistency with the
results. However, none of the HIF1A gene vari-
ants were correlated with COPD risk. The
results suggest that COPD is a complex disease
with multigenetic factors.

The CHRNAS gene encodes nicotinic acetylcho-
line receptors. Differential expression of
CHRNAS5 gene in human lung cells may regulate
the balance between cell survival and apopto-
sis, cell motility and migration or wound repair
of the respiratory epithelium [14]. Which may
modulate cell migration and wound repair of
bronchial mucosa injured by inhaled toxic sub-
stances and thus participate in lung cancer
development independently of tobacco addic-
tion [15]. Recently, several genome-wide asso-
ciation studies (GWAS) have identified CHRNAS
gene for COPD [16-18]. Wu et al identified
rs667282, was associated with significantly
increased lung cancer risk and smoking behav-
ior in Chinese [19]. One study found rs667280
was associated with COPD in Chinese, but the
other study showed no associated in Chinese
Hainan population [20]. In agreement with the
Chinese study, we revealed a risk factor of
rs667282 in Chinese Li people. These conflict-
ing findings might be attributed to the different
ethnicity of the subjects enrolled in each study.

The IREB2 gene is located on a region of chro-
mosome 15q25 that is particularly compelling
for investigating the genetic components of
COPD. The iron-response protein (IRP) 2 encod-
ed by this gene, together with IRP1, is involved
in iron metabolism and the response to hypox-
emia, and has been demonstrated to affect
mitochondrial iron stores [21, 22]. In a study of
Poles, IREB2 rs13180 was found to be associ-
ated with decreased COPD risk [23]. The other
study in Chinese Han population found that

Int J Clin Exp Pathol 2016;9(4):4397-4407



Genetic and COPD risk

rs13180 was associated with FEV1% predict-
ed [24]. The research of Ding et al support that
IREB2 rs13180 is associated with COPD in
Hainan population [20]. Consistent with the
previous studies, our study confirmed that
rs13180 was associated with decreased COPD
risk in Chinese Li population. We found geno-
type “T/T” of rs13180 in co-dominant model
and in the recessive model significantly
decreased the risk of COPD. It could be hypoth-
esized that the protective effect may be
because the genotype T/T decreases the IREB2
messenger ribonucleic acid expression level
and reduces the oxygen consumption in the
lungs; and in somehow increasing the expirato-
ry volume, it thereby reduces pulmonary
hypoxemia.

SNP of rs2823743 is a C/T single-nucleotide
variation which located at the beginning of
g21.1 and the protein encoded by this gene
has not been characterized [25]. It has been
associated with Chronic obstructive pulmonary
disease-related biomarkers and C2lorf34
gene had been association with lung Cancer
[26, 27]. In our study rs2823743 was signifi-
cantly associated with increased COPD risk in
the study population. We found genotype “C/C”
of rs2823743 in co-dominant model signifi-
cantly increased the risk of COPD in Chinese Li
population. This may demonstrate IREB2 as a
potential gene for COPD susceptibility in
Chinese Li population.

Secretory pathway Ca**-ATPases (SPCAs) are
responsible of pumping Ca*™ into the Golgi
stacks. There are two genes coding for human
SPCAs, ATP2C1 (SPCA1) and ATP2C2 (SPCA2).
The human ATP2C2 gene was independently
described by two groups in 2005. Calcium
works as a second intracellular messenger in
all cell types and its downstream signaling is a
key pathway for many systemic functions. In the
lungs, the majority of activating stimuli trigger
intracellular calcium increase, which is indis-
pensable for the normal functioning of the air-
ways; thus, deregulation of this pathway leads
to pathological conditions. A genome-wide
association study (GWAS) for circulating chronic
obstructive pulmonary disease (COPD) bio-
markers demonstrated that rs8048576 of
ATP2C2 gene affecting surfactant protein D
(SP-D) level which was nominally associated
with the presence of COPD. Which is a useful
approach to assess the genetic risk factors of
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COPD (OR=0.82, 95% ClI, 0.71 -0.950) [6]. The
results of this study identification firstly in
Chinese Li population that rs8048576 of
ATP2C2 gene significantly associated with
decreased risk of COPD.

Current literature shows that smoking is a risk
factor for COPD. So, the subjects were catego-
rized by smoking status, we found that geno-
type “G/A” of rs6265 demonstrated a signifi-
cantly increased risk for lung cancer among
nonsmokers. This result is very interesting
because the general belief is that smoking
increases the risk of COPD. It could be hypoth-
esized wherein the gene influence is significant
among non-smokers but not among smokers.
However, this hypothesis needs to be investi-
gated in future studies.

We attempted to estimate the relative contribu-
tion of HIF1A gene risk loci relative risk of
COPD. Our data do not suggest that HIF1A gene
variants correlated with COPD risk. Type Il sta-
tistical error may have affected the results
because of the small sample size. However,
these results may suggest that the functionally
activated HIF1A polymorphisms are not associ-
ated with COPD risk in a Chinese Li population
of the People’s Republic of China. However, it
demonstrated the COPD is complex with contri-
butions from multigenetic factors.

Our study provides novel findings but has some
limitations that deserve comment, our sample
size is still substantially smaller despite the cur-
rent study possessing enough power, some
limitations should be considered. Firstly, the
sample size of our study was relatively small.
Secondly, the exact mechanism of SNP influ-
ence has not been revealed in current study, so
further work should focus on the exact relation-
ship between multigenetic and COPD.

In conclusion, our study provides new evidence
regarding the relationship between multigenet-
ic and the risk of COPD in the Chinese Li popu-
lation. Our findings suggest that the interaction
of genetic variants and environmental factors
may play an important role in occurrence of
COPD in this population.
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