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The aim of this study was to examine the associations between the single-nucleotide polymorphisms (SNPs)
of interleukin-17 (IL-17), including rs763780 (7488A/G), rs2275913 (-197G/A), and rs8193036 (-737C/T), and
asthma susceptibility in an Asian population.

From Oct 2013 to Dec 2014, 125 asthma patients enrolled in our hospital were selected as the case group.
Another 132 healthy controls undergoing physical examinations in our hospital were enrolled as the control
group. The genotype frequencies of /L-17rs763780, rs2275913 and rs8193036 SNPs were detected using poly-
merase chain reaction-restriction fragment length polymorphism (PCR-RFLP). Comprehensive Meta-analysis 2.0
(CMA 2.0) software was applied for meta-analysis.

Our results demonstrated that asthma patients presented with higher frequencies of GA genotype in rs2275913
and TT genotype in rs8193036 of /L-17 than healthy controls (both P<0.001). The genotype frequencies of IL-17
rs763780 between the asthma patients and healthy controls exhibited no significant differences (P>0.05). The
comparisons on the rs2275913 and rs8193036 frequencies between the asthma patients and healthy controls
were statistically significant in both allele and addictive models (all P<0.05). The frequency of IL-17 rs763780 be-
tween the asthma patients and healthy controls were statistically different in allele models (P<0.05), but not in
addictive models (P>0.05). The overall results of our case-control study were further confirmed by meta-analysis.
Our results revealed that, in an Asian population, /L-17rs763780, rs2275913, and rs8193036 SNPs may be as-
sociated with asthma susceptibility, and GA genotype in rs2275913 and TT genotype in rs8193036 of IL-17 may
contribute to increased risk of asthma in Asians.
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Background

CLINICAL RESEARCH

Material and Methods

Asthma is a complex and common disorder that is character-
ized by chronic inflammation of the respiratory system, airflow
obstruction, and airway hyper-reactivity induced by certain
stimulants, such as exercise, infection, allergens, and occu-
pational exposures [1]. As one of the most prevalent chron-
ic diseases, asthma affects more than 30 million people glob-
ally, especially children and young adults [2]. In the United
State alone, asthma affects more than 23 million adults, and
women are more likely to be diagnosed with asthma that im-
poses greater morbidity than in men [3]. Symptoms of asth-
ma are multifaceted and include wheezing, coughing, hyper-
pnea, and feeling of suppression in the chest [4]. Previously
published evidence suggested that both environmental com-
ponents and genetic variations may contribute to asthma sus-
ceptibility [5]. Recently, the associations between asthma and
gene polymorphisms have become an intensive area of re-
search that has generated important insights into the patho-
genesis of asthma [6].

Interleukin-17 (IL-17) is a novel pro-inflammatory cytokine
family containing 6 distinct isoforms (IL-17A, IL-17B, IL-17C,
IL-17D, IL-17E, and IL-17F) and 5 receptors (L-17RA, IL-17RB,
IL-17RC, IL-17RD, and IL-17RSEF) [7]. Produced by the T help-
er 17 (Th17) subsets of CD4+ T cells, IL-17 plays an impor-
tant role in the development and progression of inflammatory
and autoimmune diseases [8]. IL-17 can induce the produc-
tion of pro-inflammatory cytokines and recruit neutrophils
and monocytes, together resulting in an immune-mediated
inflammatory reaction through the expression of IL-17 recep-
tors [9]. From a genetic perspective, IL17 gene is located on
human chromosome 6p12.1 [10]. The polymorphisms of /L-17
are shown to be associated with various autoimmune diseas-
es, including asthma, rheumatoid arthritis and inflammatory
bowel disease [11,12]. An increasing number of studies have
demonstrated a close relationship between IL-17 and neutro-
philic inflammation, implicating /L-17 as a potential candidate
gene in predicting asthma susceptibility [13,14]. Interestingly,
an analysis using the Tagger software implemented in the
Haploview software according to the Han-Chinese Beijing data
set revealed that rs763780 (7488A/G), rs2275913 (-197G/A)
and rs8193036 (-737C/T) were found to be commonly associ-
ated with asthma [15, 16]. However, conflicting evidence has
also been uncovered indicating that not all 3 SNPs were asso-
ciated with asthma susceptibility [17]. Therefore, we carried
out the current case-control study supplemented with a me-
ta-analysis to definitively evaluate the impact of rs763780,
rs2275913, and rs8193036 of /L-17 gene on clinical outcomes
in asthma patients.

Ethical statements

The study design was reviewed and approved by the ethics
committee of Huaihe Hospital of Henan University. Written in-
formed consents were obtained from all subjects prior to the
study. All procedures in this study were in compliance with the
Declaration of Helsinki [18].

Subjects

Form Oct. 2013 to Dec. 2014, 125 asthma patients, compris-
ing 64 males and 61 females in Huaihe Hospital of Henan
University, were enrolled as the case group. The mean age for
the case group was 39.49+8.61 years (ranging from 25 to 55
years). All asthma patients met the standards of asthma di-
agnosis as established by the Chinese Thoracic Society, which
include: (1) daytime paroxysmal cough or chronic persistent
cough; (2) postnasal drip syndrome or pharyngeal mucus; (3)
any history of rhinitis, sinusitis, nasal polyps, or chronic laryn-
gopharyngitis; (4) examinations revealed pharyngeal mucus
in the posterior pharyngeal wall with formed cobble stone;
and (5) the cough was relieved after specific treatments [19].
The inclusion criteria were: (1) age: 24~55 years old; (2) eth-
nicity: Han; (3) pulmonary function test: positive in bronchi-
al dilation test; and (4) no wheezing, dyspnea, chest distress,
or cough symptoms caused by other diseases. The exclusion
criteria were: (1) patients with severe complications; (2) pa-
tients with heart diseases or complications with liver disease
and nephropathy; (3) patients with diseases of the hemato-
poietic system complicated with tumor diseases; and (4) preg-
nant or lactating women. In addition, 132 healthy controls (67
males and 65 females) who underwent physical examinations
in our hospital were randomly selected as the control group.
The age of the control group ranged from 24 to 52 years with
a mean age of 38.23+8.45 years.

Sample collection

Ten mL of venous blood were extracted from all subjects after
fasting for more than 12 h. The blood samples (4 mL) were an-
ticoagulated with ethylenediaminetetraacetic acid (EDTA) and
stored at —70°C. Then the samples were incubated in an up-
right position for 1 h, followed by centrifuging at 3000 rpm for
10 min at room temperature to isolate the peripheral blood
mononuclear cells. Afterwards, the genomic DNA was isolated
using a DNA extraction kit (Cat no.: DP318-03, Tiangen Biotech
Beijing Co. Ltd., Beijing, China) according to the manufactur-
er’s instructions. The remaining 6 mL blood samples were in-
cubated in an upright position for 1 h and were centrifuged at
3000 rpm for 10 min at room temperature. Subsequently, se-
rum were extracted and stored at —=70°C until used.
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Table 1. The PCR primer sequences for /L-17 single nucleotide polymorphisms.

Annealing

Gene SNP Primer sequences Length (bp) temperature (°C) Circles
7488 A/G F: 5’-GTGTAGGAACTTGGGCTGCATCAAT-3’

IL-17F (rs763780) R: 5’-AGCTGGGAATGCAAACAAAC-3’ 470 >8 30
-197 G/A F: 5’-CAGAAGACCTACATGTTACT-3’

IL-17A (rs2275913) R: 5’-GTAGCGCTATCGTCTCTCT-3’ 344 >8 30
-737 C/T F: 5’-CCCCCATCATGTCTCCTCTCC-3’

IL-17A (rs8193036) R: 5’-CCAAGCAACTTGGTGTTTTGAGG-3’ 288 >8 30
IL-17 — interleukin-17; PCR — polymerase chain reaction; F — forward; R — reverse; SNP — single nucleotide polymorphism; bp — base
pairs.

A Marker  AA GG AG B Marker A GA C Marker  (C i a

L0 344bp
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Figure 1. Electropherograms of enzyme digestion for IL-17 rs763780 (7488A/G), rs2275913 (-197G/A) and rs8193036 (-737C/T)
single-nucleotide polymorphisms (A: rs763780; B: rs2275913; C: rs8193036).

SNP detection

Three SNP sites, /L-17 rs763780, rs2275913, and rs8193036,
were selected to conduct the current research. Restriction frag-
ment length polymorphism polymerase chain reaction (PCR-
RFLP) was used to analyze the genotype and allele frequency
in 3 sites between the case and control groups. The PCR prim-
ers were designed using Primer Premier 5.0 software and syn-
thesized by Shanghai Chemical Company (China). The ampli-
fication sites, primer sequences, fragment length, annealing
temperature, and cycle number for the PCR-RFLP are present-
ed in Table 1. The total volume of PCR reaction included 20
pl: 2 pl of 10xPCR reaction buffer, 2 pl of deoxy-ribonucleo-
side triphosphate (dNTP) (2.5 mmol/L for each), 0.5 pl of each
forward and reverse primer (10 pmol/pl), 2.5 U of Platinum
Taq DNA polymerase (Invitrogen, Shanghai, China), and 50 ng
of genomic DNA. DNA was amplified during 30 cycles with 5
min predegeneration at 95°C, 30 s denaturation at 95°C, 30 s
annealing at 58°C, and 40 s extension at 72°C. Then the DNA
was further extended for 5 min at 72°C and stored at 4°C. A
total of 20 pl PCR production was extracted to construct the
enzyme reaction system. Then the PCR products were digested
with restricted enzyme Rsal and Xmnl (New England Biolabs
LTD., Beijing). After incubation at 21°C overnight, the PCR prod-
ucts were placed in a water bath at 4°C for 15 min to termi-
nate the reaction. Then the enzyme-digested products were
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electrophoresis-separated by 2% agarose gel (containing ethid-
ium bromide). The gel imaging system (Bio-Rad, USA) was used
for genotyping interpretation. The electropherograms of en-
zyme digestion for IL-17rs763780, rs2275913, and rs8193036
SNPs are presented in Figure 1.

Statistical analysis

Statistical analysis was conducted using SPSS 18.0 software
(IBM Corporation, Somers, NY, USA). Continuous data are ex-
pressed as x+ standard deviation (SD), using t test or vari-
ance analysis for comparisons. Categorical data was presented
with percentages and chi-square test was applied for compar-
isons between groups. Chi-square test was also used to verify
whether the genotype distribution of the 3 SNPs met Hardy-
Weinberg (HW) equilibrium. The genotype frequency and al-
lele frequency between the case and control were calculated
by OR (odds ratio) with 95%Cl (confidence interval). All tests
were 2-sided and differences were considered statistically sig-
nificant at P<0.05.

Comprehensive Meta-analysis 2.0 (Biostat Inc., Englewood,
New Jersey, USA) was used for statistical analysis. The associ-
ation between /L-17 SNPs and asthma was assessed using OR
with 95%Cl under a fixed-effects model or a random-effects
model. The Z-test was utilized to determine the significance
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Table 2. Comparisons on the clinical characteristics between case group and control group.

Control group (n=132)

Characteristics Case group (n=125)
Age 39.49+8.61
CSex%)
"""" Male 6 (512%)
"""" Female 61 (488%)

Yes 45  (36.0%)
"""" N 80 (640%
 Family history of cancers (%)
e 37 (96%)
"""" N 88 (704%
 Alcohol history 0%)
e 51 (408%)
"""" N 74 (592%)
FEV1 65.92+15.67

38.23+8.45 0.238
67 (50.8%)
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 0.944
65  (49.2%)
33 (25.0%)
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 0.055
99  (75.0%)
26 (19.7%)
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 0.065
106  (80.3%)
39 (29.5%)
"""""""""""""""""""""""""""""""""" 0.059
93  (70.5%)
95.81+16.40 <0.001

FEV1 - forced expiratory volume in the first second of expiration.

of the pooled ORs. Forest plots were drawn to reflect the com-
parisons among groups.

Results

Comparisons on baseline characteristics

The clinical characteristics of the study participants are summa-
rized in Table 2. No significant difference was found between
the asthma patients and healthy controls in terms of age and
sex (both P>0.05). The case group had elevated percentages
of patients with a smoking history, a family history of cancers,
and a history of alcohol consumption compared with the con-
trol group, although no statistical significance was achieved
(all P>0.05). However, the FEV1 was significantly lower in the
case group than the control group (P<0.001).

Genotype distribution

The genotype frequencies and allele frequencies of /L-17
7488A/G (rs763780), —197G/A (rs2275913) and -737C/T
(rs8193036) are presented in Table 3. The genotypes con-
structed from the genotype frequencies and allele frequencies
met Hardy-Weinberg equilibrium and were representative of
the case that emerged. Our results revealed that the asthma
patients presented with higher frequencies of the GA genotype
inrs2275913 and the TT genotype in rs8193036 of IL-17 com-
pared to healthy controls (both P<0.001); however, the genotype
frequency of IL-17 rs763780 between the asthma patients and

healthy controls failed to achieve statistical significance (P>0.05).
The comparisons of the rs2275913 and rs8193036 frequen-
cies between the asthma patients and healthy controls were
statistically significant in both allele and additive models (all
P<0.05). The frequency of IL-17 rs763780 between the asthma
patients and healthy controls were statistically different in the
allele model (P<0.05), but not in the additive model (P>0.05).

Meta-analysis results

The present meta-analysis enrolled 12 eligible case and con-
trol studies [13,14,17,20-28], including 3575 asthma pa-
tients and 3671 healthy controls. A total of 6 studies investi-
gated the association between the /L-17 7488A/G (rs763780)
SNP and asthma, which demonstrated that /L-17 7488A/G
(rs763780) SNP may increase asthma risk in allele models
(OR=0.667, 95%C1=0.489-0.908, P=0.010), but not additive
models (OR=0.693, 95%Cl=0.453-1.060, P=0.091) (Figure 2).
The association between /L-17-197G/A(rs2275913) SNP and
asthma was investigated in 4 studies, which revealed that
the IL-17-197G/A (rs2275913) polymorphism may elevate the
risk of asthma in both allele and additive models (allele mod-
el: OR=0.764, 95%CI=0.607-0.961, P=0.021; additive model:
OR=0.639, 95%Cl=0.436-0.937, P=0.022) (Figure 3). A total
of 4 studies explored the association between /L-17-737C/T
(rs8193036) SNP and asthma susceptibility. The results in allele
and additive model suggested that IL-17-737C/T (rs8193036)
SNP may enhance the risk of asthma (allele model: OR=0.807,
95%C1=0.722-0.903, P<0.001; additive model: OR=0.751,
95%CI=0.648-0.870, P<0.001) (Figure 4).
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Table 3. Comparisons on the gene frequencies among the three site of IL-17 single nucleotide polymorphism.

Control group (n=132)

Case group (n=125)

95% Cl

rs763780 (A>G)

AA 111 (84.1%) 114 (91.2%) Ref

oA v @4a% TRCT N 015 1774 0807-3899
e 2 asw o 0% o154 5135 0.244-1082
"""" AMRAG 130 (8S%) 125 (000%)  Ref
6 2 asw o 0% 0167 0208 0010-4378
"""" A 241 e13%) 239 @56%)  Ref
B 3 e uo @ 004 0482 0230-0911
22793
"""" 6 70 (3% o4 (52  Rf
A 60 w@sse 2 68w o001 3837 2136-6891
om 2 ase 0 @% 0077 0269  0057-1265
"""" GG+GA 130  (85% 115 ©20%  Ref
"""" Mo 2 asw 10 (80% 0014 565 121326340
"""" ¢ 200 (s8% 209 (@36%  Rf
A 64 Qa2%) n aeaw 0028 0613 03960950
68193036 OT)
"""" cc ss@r% 4 @52 Rf
a 75 G68%) 65 (209 o762 0923 0550-1548
T 2 ase 16 (28% <0001 1000 21814585
"""" ccecr 130 @ss% 109 @72%)  Ref
"""" T 2 @s® 16 (128% <0001 9541  2146-42430
"""" c 1 o 13 612%  Rf
o 79 @) o7 (88w 0034 1485  1029-2141

IL-17 — interleukin-17; SNP - single nucleotide polymorphism; P — P value; OR — odds ratio; Cl — confidence interval; Ref — reference.

Discussion

Our study interrogated the associations between rs763780,
rs2275913 and rs8193036 SNPs in /L-17 gene and asthma sus-
ceptibility in an Asian population. Asthma is an inflammatory
and immune disease mediated by aberrant Th2 immune re-
sponses induced by excessive stimulation of exogenous fac-
tors, which engages the IgE receptor to elicit the secretion of
pro-inflammatory cytokines, including IL-17, TNF-q,, IL-1B, and
IL-6 [29]. Emerging evidence supports that IL-17 is closely in-
volved in the pathologies of the airway asthmatics. Indeed,
functional analysis demonstrated that overexpression of IL-17F
in a mouse model with increased numbers of neutrophils in
the airways resulted in antigen-induced allergic inflammatory

responses, whereas IL-17F-deficient mice had defective airway
neutrophilia responding to allergen challenge [24]. The abili-
ty of IL-17A and IL-17F to induce neutrophils migration sug-
gests that they are involved in severe asthma, in which ac-
cumulation of neutrophils in the airways is a major defining
hallmark [16]. This is consistent with the role of IL-17 in en-
hancing the activation of bronchial fibroblasts, epithelial cells,
and smooth muscle cells and in inducing the secretion of cyto-
kines and chemokines, which in concert leads to the accumu-
lation of neutrophils with proteolytic enzymes that may bur-
den the airway [30].

The most important finding in our study was that rs763780,
rs2275913 and rs8193036 SNPs were closely associated with
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7488A/G (rs763780): M allele vs. W alllee
Author Statistics for each study 0dds ratio and 95% Cl Weight (random)
Odds Lower Upper Z-value P-value Relative weight Std residual
ratio  limit  limit
Maalmi H (2014) 0530 0.282 0994 -1977 0.048 12.48 -0.55
Qian F (2012) 0.640 0446 0917 -2429  0.015 19.15 -0.13
JinEH (2017) 0.777 0578 1.044 -1.672 0.095 20.93 0.50
Bazzi MD (2011) 0.704 0.262 1.886 —0.699  0.485 7.12 0.09
Kawaguchi M (2006) 1.043 0775 1403 0279 0781 20.91 1.46
Ramsey CD (2005) 0.413 0291 0587 -4940  0.000 19.42 -1.49
Overall 0.667 0.489 0.908 -2.573 0.010
Hetero%enelty test (1=70.756%, P=0.004) . 5 10
I test (Z=-2.573, P=0.010) Case Control
7488A/G (rs763780): WM+MM vs. WW
Author Statistics for each study 0dds ratio and 95% (I Weight (random)
0dds Lower Upper Z-value P-value Relative weight Std residual
ratio  limit  limit
Maalmi H (2014) 0576 0297 1117 -1.633 0.102 i 16.60 —-0.38
Qian F(2012) 0.128 0.007 2485 -1359  0.174 191 -1.09
JinEH (2011) 0.804 0.585 1.105 -1.343  0.179 24.04 0.39
Bazzi MD (2011) 0.778 0.278 2176 -0.479  0.632 10.59 0.18
Kawaguchi M (2006) 1188 0.859  1.641  1.042 0.297 23.93 1.39
Ramsey (D (2005) 0421 0291 0611 -4565  0.000 I 22.93 -125
Overall 0.693 0453 1.060 -1.691 0.091 T
Heterogenelty test (’= 73 949%,P 0.002) 0.1 0.2 05 1 2 5 10
7 test (7=—1.691, P=0.0" (ase Control

Figure 2. Forest plots investigating the association between /L-17 rs763780 (7488A/G) single-nucleotide polymorphism and asthma
susceptibility. M stands for G and W stands for A.

—197G/A (rs2275913): M allele vs. W alllee
Author Statistics for each study 0dds ratio and 95% Cl Weight (random)
Odds Lower Upper Z-value P-value Relative weight Std residual
ratio  limit  limit
Maalmi H (2014) 0509 0332 0781 -3.093 0.002 17.58 -1.60
Wei B (2011) 0.699 0.526 0930 -2462  0.014 26.66 -0.46
WangJ (2011) 0918 0.714 1180 -0.668  0.504 29.38 1.01
ChenJ (2010) 0.892 0.669 1191 -0.773 0.440 26.38 0.80
Overall 0.764 0.607 0961 -2303  0.021
Hetero%enelty test (P=56.030%, P=0.078) 2 5 10
7 test (/=-2.303, P=0.021) Control
-197G/A (rs2275913): WM+MM vs. WW
Author Statistics for each study 0dds ratio and 95% (I Weight (random)
Odds Lower Upper Z-value P-value Relative weight Std residual
ratio  limit  limit
Maalmi H (2014) 0.509 0316 0.819 -2.781  0.005 24.34 -0.66
Wei B (2011) 0.409 0.247 0.677 -3.477 0.001 23.29 -1.26
Wang J (2011) 0962 0.638 1450 -0.186  0.852 26.98 1.27
ChenJ (2010) 0.776 0495 1.217 -1.105 0.269 25.39 0.58
Overall 0.639 0436 0937 -2295 0.022
Heterogeneny test (°=64.057%, P=0.039) 2 5 10
7 test (7=-2.295, P=0.022) Control

Figure 3. Forest plots investigating the association between /L-17 rs2275913 (-197G/A) single-nucleotide polymorphism and asthma
susceptibility. M stands for A and W stands for G.
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—737C/T (rs8193036): M allele vs. W alllee
Author Statistics for each study 0dds ratio and 95% Cl Weight (fixed)
Odds Lower Upper Z-value P-value Relative weight Std residual
ratio  limit  limit
Wang M (2011) 0972 0735 1.288 -0.195  0.846 15.89 1.4
ChenJ (2010) 0922 0697 1218 -0.573  0.566 16.10 1.02
Koyama K (2011) 0.899 0.645 1253 -0.631 0.528 11.34 0.67
Wang JY (2009) 0722 0.622 0837 -4299  0.000 . 56.67 -2.24
Overall 0.807 0722 0903 -3.757  0.000
Heterogeneity test (P=41.586%, P=0.162) 05 1 2
Ztest (/=-3.757, P<0.001) Case Control
—7370/T (rs8193036): WM+MM vs. WW
Author Statistics for each study 0dds ratio and 95% Cl Weight (fixed)
0dds Lower Upper Z-value P-value Relative weight Std residual
ratio  limit  limit
Wang M (2011) 1.077 0738 1573 0386  0.699 | o 1517 2.03
Chen J (2010) 0.844 0592 1202 -0942 0346 & 17.32 0.71
Koyama K (2011) 0.852 0418 1738 -0.440  0.660 . 4.28 0.36
Wang JY (2009) 0.661 0.549 0796 —-4373  0.000 | —»— 63.23 -2.22
Overall 0751 0.648 0.870 -3.810  0.000
Heterogeneity test (P=48.616%, P=0.120) 05 1 2
Z test (/=—3.8110, P<0.001)

Figure 4. Forest plots investigating the association between /L-17 rs8193036 (-737C/T) single-nucleotide polymorphism and asthma

susceptibility. M stands for T and W stands for C.

asthma susceptibility. Consistent with our results, Kenya
Kohyama et al. conducted a genetic analysis investigating the
association between asthma and common variants /L-17 and
IL-13, indicating that /L-17 may play a role in the etiology of
asthma because the /L-17A rs8193036 sequence variations sig-
nificantly influence the risk of asthma [13]. A close association
between rs8193036 in the IL17A promoter region and pediat-
ric bronchial asthma was also reported in a Taiwanese popula-
tion [27]. The SNP rs2275913, located at position 152 bp up-
stream of the starting site of IL-17 mRNA, has been reported
to influence the susceptibility and pathophysiological features
of ulcerative colitis [31]. In addition, Chen et al. demonstrat-
ed that /L-17 SNP rs2275913 was implicated in several asth-
ma-related traits that confer genetic susceptibility to child-
hood asthma [21]. Our study also found that the frequencies
of IL-17 rs763780 in the asthma patients and healthy controls
were statistically different in allele models. Intriguingly, a study
conducted in Saudi Arabia suggested no significant associa-
tion between IL17F SNPs and asthma risk, except for the AG
heterozygotes of rs17880588 in IL17A [20]. However, Qian F
et al. indicated that the C allele of rs763780 in /L 17 was asso-
ciated with an increased risk of asthma [24]. This discrepancy
may be explained by the different genetic backgrounds and
distinct environmental exposures.

Conclusions

Our study provides compelling evidence that /L-17 SNPs
(rs763780, rs2275913, and rs8193036) may be associated
with asthma susceptibility. Our study combined a careful-
ly designed case-control study with a large sample size and
carried out a meta-analysis using data from previously pub-
lished studies. However, our results must be interpreted with
caution because more prospective studies with larger sample
size and diverse populations are needed to validate the asso-
ciation between /L-17 SNPs and the development of asthma.
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