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ABSTRACT

Different genes are associated with categorical classifications of asthma
severity. However, continuous outcomes should be used to catch the heterogeneity
of asthma phenotypes and to increase the power in association studies. The aim of
our work is to investigate whether there is association between single nucleotide
polymorphism (SNPs) in 3 candidate genes of IL-13/IL-4Ra signaling pathway
and the severity of bronchial asthma. Sixty subjects were enrolled in this study
divided into 3 main groups: healthy control group (20 subjects), patients with
severe bronchial asthma (20 subjects) and patients with mild bronchial asthma (20
subjects). Each group is subdivided into smokers and non smokers. 1L-13 C1923T,
IL-4 C-590T and IL-4 RA 175V were assessed using Restriction Fragment
Length Polymorphism (RFLP). Results revealed that polymorphism of IL-13
C1923T genotypes and T allele as well as polymorphism of IL-4 R 175V
genotypes and G allele are correlated to severity of asthma on one hand and with
smoking status of patients on the other hand. These data suggest that genetic
variants in IL-13/IL-4Ra signaling pathway may be involved in the development
of severe asthma. In addition, a new pattern of biological interaction that affects
the severity of asthma is described between SNPs of both IL-13 C1923T and IL-4
RA 175V and smoking.

Key words: IL-13/IL-4 signaling pathway, bronchial asthma, polymorphism,

smoking.
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Introduction

Asthma is one of the most common chronic inflammatory lung
diseases worldwide. Its incidence and mortality are increasing especially
among children and its impact on society is substantial. Recent
developments in molecular biology and genetics suggest that asthma is
hereditary disorder based on several factors, including genes (Leung et
al., 2014).

For the past 10 years, many studies were concerned in the gene loci
predisposing to asthma and other atopic disorders. Ober and Hoffjan
reviewed 118 genes associated with asthma or atopy, and 25 of these have
been duplicated in 6 or more studies and thus are believed to be the
susceptible genes most likely to be associated with asthma and atopy
(Ober and Hoffjan, 2011).

IL-13 also stimulates airways hyper responsiveness. Therefore,
considering the importance of TH2 cytokines, specifically IL-13, in the
complex immune response mounted by susceptible patients with allergic
asthma, this cytokine is certainly a relevant target for asthma therapy.
However, many other airway cell types and pathways are involved in the
allergen immune response, and these pathways might be key in the

expression of the different asthma phenotypes (Ramirez et al., 2010).

IL-4 is a cytokine that induces differentiation of naive helper T cells
to Th2 cells. It has many biological roles, including the stimulation of
activated B-cell and T-cell proliferation and the differentiation of B cells
into plasma cells. IL-4 induces B-cell class switching to IgE, and up-
regulates Major Histocompatibility Complex (MHC) class 1l production,
decreases the production of Thl cells, macrophages, Interferon (IFN)
gamma, and dendritic cell IL-12 (Sokol et al., 2008).


https://en.wikipedia.org/wiki/Cytokine
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A complex receptor system mediates the signaling of IL-13 and IL-4.
Four heterodimeric receptor complexes have been identified to bind IL-4,
IL-13, or both. The IL-4Ra subunit is a component of both the type | and
type Il receptors. Type | receptors are composed of the IL-4Ra subunit
complexed with the common g chain. These type | receptors bind to IL-4

on cells of hematopoietic stem cell origin (Hershey, 2003).

Current asthma treatment with anti-inflammatory therapy does not
appear to prevent progression of the underlying disease severity and

therefore additional treatment options are needed.

We hypothesized that Single Nucleotide Polymorphisms (SNPs) of
IL-13 C1923T, IL-4 C-590T and IL-4 RA 175V as well as smoking has
an association with severity of bronchial asthma. In order to determine
these associations we have conducted a cross-sectional study of healthy
control group, patients with severe bronchial asthma with frequent

exacerbations and patients with mild bronchial asthma.



Introduction &l Aim of the work,

Aim of the work

The aim of this work is to investigate whether there is association
between SNPs in IL-13/IL-4 signaling pathway and the severity of
bronchial asthma and to investigate whether smoking has an additive

effect with these SNPs on asthma severity.



