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Single nucleotide polymorphisms in the promoter regions of genes encoding for some interleukins
may associate with occurrence of asthma.
To investigate the association of single nucleotide polymorphisms of interleukin-4 (IL-4) (C-590T)
and asthma.
Forty-five patients with asthma and 40 apparently healthy subjects (represent the control group)
were enrolled in this study. Blood samples were collected from both patients and controls. DNA
was extracted from blood samples and gene fragments corresponding to IL-4 C-590T were
amplified with specific primers using conventional PCR technique.
The heterozygote genotypes of IL-4 C-590T (CT) showed significant association with asthma (OR =
3.922, 95% CI= 1.153-13.339, P = 0.028).
These results suggest the significance of IL-4 C-590T polymorphism as a risk factor for asthma.
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Introduction
he precise causes of asthma are not yet
clear,
but
genetic-environmental
interaction is probably responsible for
much of the variation in the prevalence rate of
this disease. Environmental factors associated
with asthma can be easily recognized and
avoided. Furthermore, the vast majority of
these factors do not exert their effect unless
chronic genetic predisposing factors are
present (1).
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Therefore, investigating the genetic factors
associated with asthma could be the
cornerstone for defining the most susceptible
individuals. Interleukin-4 (IL-4) is one of the
most important cytokines in the regulation of
allergic response. This cytokine is responsible
for immunoglobulin iso-type switching towards
(2).
immunoglobulin
IgE
expression
Furthermore, it acts as a growth factor for mast
cells and is the key signal for the development
of Th2 from CD+4 cells (3). All these activities,
and may be others, make this cytokine one of
the main player in the initiation of asthma. Any
genetic alterations that cause an increase in
51

Gaidan et al, Interleukin-4 SNP in Asthma
the amount and/or activity of IL-4 in expected
to affect asthma. Many single nucleotide
polymorphisms (SNPs) in the promoter region
of this IL-4 gene were found to be associated
with different diseases (4,5). Among these SNPs
is C-590T, which is associated with higher
promoter activity and affects the production of
IL-4 (6).
This study aimed to assess the impact of
different variants of IL-4 C-590T on the
susceptibility to asthma in a sample of Iraqi
patients.
Methods
A total of 45 patients with asthma (age range
16-48 years, mean = 34.61±4.11 years, 18
males and 27 females) who were attending Al
Zahra’a Consultative Centre for Allergy and
Asthma and the Consultative Clinic for Chest
and Radiology during the period from January
to April, 2015 were enrolled in this study. In
addition, 40 apparently healthy individual age
and sex- matched with patients group were
included in this study as control group.
Blood Samples, DNA Extraction and Gene
Amplification
From each subject, 5 ml of blood was drawn
from vein puncture in an EDTA tube. DNA was
extracted from these samples using ready kit
(ZymoBead™ Genomic DNA Kit, USA). For
polymerase chain reaction (PCR) amplification
of IL-4 gene, the primer set was forward
primer: 5'-TAAACTTGGGAGAACATGGT-3' and
reverse primer 5'-TGGGGAAAGATAGAGTAATA3' with 195 bp fragment length amplicon.
PCR protocol
An initial denaturation at 95 °C for 5 min
followed by 35 cycles of 95 °C for 50 sec, 53 °C
for 50 sec and 72 °C for 1 min. The final
extension was achieved at 72 ̊C for 7 min.
PCR products from patients and controls were
directly sequenced using Big Dye Terminator
method/ Sandor Life Sciences Pvt. Ltd /India.
The obtained sequences were aligned with
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normal sequence from GenBank and examined
for the presence of SNPs.
Statistical analysis
The Statistical Package for the Social sciences
(SPSS, version 14) was used for statistical
analysis. Continuous variables were expressed
as mean ± standard deviation (SD). Risk
association between the genotypes and
asthma susceptibility was estimated by the
calculation the adjusted odds ratio (OR) and
95% confidence intervals (CI) using binary
logistic regression. Chi square was used for
testing the deviation from Hardy-Weinberg
equilibrium as well as for comparing between
categorical variables. A p-value < 0.05 was
considered statistically significant.
Results
Table 1 shows the demographic data of the
study population. The only demographic factor,
which had significant association with asthma
is family history. Among asthma patients there
was 48.89% who had one or more first relative
with asthma compared to only 5% among
controls who had such relative (P<0.001).
Genotyping
Gel electrophoresis of PCR product for IL-4
genes are shown in figure 1.
IL-4 C-590T polymorphism appeared in three
genotypes which were CC, CT and TT (figure 2).
The distribution of these genotypes was within
Hardy Weinberg Equilibrium. The frequencies
of these genotypes in asthma patients were
64.44%, 28.89% and 6.67%, respectively, while
they were 87.5%, 10% and 2.5%, respectively
among controls with significant difference for
the heterozygous genotype (OR=3.922,
95%CI=1.153-13.339, P=0.028) as shown in
table 2.
At allelic level, asthma patients had more
frequent allele T than controls (21.11% vs
7.5%) with significant difference as shown in
table 2 (OR=3.30, 95%CI= 1.246-8.740, P=
0.016).
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Table 1. Demographic data of asthma patients and controls
Risk Factors
Mean age in years (SD)
No
Family history
Yes
Male
Sex
Female
Never
Smoking
Smoker (ex/current)
Urban
Dwelling
Rural

Cases
N=45
34.61 (4.11)
23 (51.11 %)
22 (48.89%)
18 (40.0%)
27 (60.0%)
37 (82.22%)
8 (17.78%)
29 (64.44%)
16(35.56%)

Control
N=40
36.68 (4.08)
38 (95.0%)
2 (5.0%)
18 (45.0%)
22 (55.0%)
38 (95.0%)
2 (5.0%)
27 (67.5%)
13 (32.5%)

P-value
0.229
< 0.001
0.403
0.090
0.082

Figure 1. Gel electrophoresis for IL-4 PCR products visualized under UV light after staining with
ethidium bromide. M: 100 bp DNA marker; lane 1-6: positive amplification of the gene from
DNA extracted from blood samples of asthma patients and controls. The size of PCR product is
195 bp
Table 2. Genotypes and allele frequencies of the SNPs C-590T
Variables
C-590T
Genotypes
Allele

CC
CT
TT
C
T

Cases
N=45
29(64.44%)
13(28.89%)
3 (6.67%)
71 (78.89%)
19 (21.11%)

Control
N=40
35 (87.5%)
4 (10%)
1 (2.5%)
74 (92.5%)
6 (7.5%)

P-value

OR (95% CI)

0.061
0.028
0.276

1.0
3.9 (1.153-13.339)
3.6 (0.357-36.698)
1.0
3.3 (1.246-8.740)

0.016
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Figure 2. Different pattern of IL-4 C-590T polymorphism
Discussion
A significant association between the
heterozygote genotype (CT) and the
susceptibility to asthma was shown in this
study. This implies that CT carriers are at 3.92
folds risk to develop asthma compared to CC
carriers. This result was further confirmed at
allelic level, where the mutant allele (T) was
more frequent among asthma patients than
controls with significant difference. Significant
association of this SNP with asthma was
recorded worldwide such as in Japan (7), Taiwan
(8), Algeria (9), Germany (10), west Siberia (2),
Macedonia (11), China (12) and Iran (13). However
non-significant association was also previously
reported in United Kingdom (14), China (15) and
Brazil (16). These conflicting results may be
related to differences in ethnical and racial
origin of the study population. Promoter is a
region of DNA where the transcription of a
particular gene is initiated. Transcription
factors bind to this region and enable RNA
polymerase to be situated in an orientation
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that allows the transcription to begin. Thus,
polymorphisms in promoter are expected to
influence gene expression although this region
is not coding for protein. Interleukin-4 and IL13 are considered as the main factors that
regulate allergic response through their effect
on isotype switching of immunoglobulin to IgE
in B-lymphocyte (17). Furthermore, this cytokine
(IL-4) acts as a growth factor for most cells and
as a main signal for the differentiation of CD4+
to Th2 (18). All these activities are associated
with allergic phenotype. Therefore, it is
reasonable to postulate that increased
production of this cytokine, for whatever
cause, will predispose to allergy. The SNP IL-4
C-590T is located very close to binding site (603 to -588) of the nuclear factor of activated
T-cells -1 (NFAT-1). This factor is one of the
most important factors in IL-4 transcriptions
(19). The substitution of cytosine to thymine in
the position - 589 was shown to increase the
accessibility of NFAT-1 dimer to this site. Thus,
more IL-4 is expected to be produced (9).
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Practical studies have supported this
hypothesis through the association of T allele
with two main phenotypes of asthma with
mutant allele (T). The first phenotype is
elevated serum levels of IL-4. The second
phenotype which a direct result of the first one
is the increased serum levels of IgE (14).
On the other hand, there was no statistically
significant difference in the frequency of TT
genotypes between asthmatic patients and
controls in the current study. This may be
explained by the relatively small sample size
and the possible presence of linkage
disequilibrium with other polymorphisms in the
same gene. In this regard, Smolnikova et al.
reported that this SNP links with other
polymorphisms in 3’ un-translated region
(3’UTR) of IL-4 gene, which may affect the
asthma phenotype of the patient (2).
Taken together, these data strongly indicate
that allele T of IL-4 C-590Tpolymorphism could
be considered as risk factors for asthma in Iraqi
patients.
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