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Asthma is considered as one of 
the most prevalent pulmonary 

diseases in the world.



intermittent narrowing of the small airways of 

the lung with subsequent reversible airflow 

obstruction

bronchial 

hyperresponsiveness 

(BHR)

airway 

inflammation 
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•The epidemology studies indicate that there was a 

significant  increase in the prevalence of asthma in 

the last 30 years worldwide; approximately 300 

million individuals affected.

•11% (2,200,000) of Saudi Arabia population 

suffers from Asthma.



Genetic  play a critical role in the development 
of asthma, which is considered to be a complex 

disease



•The genes possibly involved with asthma are
many and diverse.

• Linkage studies indicated many chromosomal region that have strong relation with
asthma: 2q, 5q, 6p,12q, 16q, 17q and 20p.



•Associations studies have demonstrated that over 
100 variants in candidate genes are associated with 
asthma in different ethnic group. These include:
ADAM33, IL-5, ORMDL3, IL-4 ,TNF, NOS1 and ARG2 



Genes Chromosomal 

region

Phenotype

IL-10 1q31-q32 Asthma

CTLA4 2q33 Asthma, high IgE

IL-1 gene 

family

2q14 Asthma, atopy

IL-13 5q31 Asthma , high IgE

1L-4 5q31.1 High IgE,

CD14 5q31.1 High IgE, atopy

STAT6 12q13 Asthma, High IgE

LTC4s 5q35 Asthma 

TNF 6p21.3 Asthma

NOD1 7p14 Asthma 

ORMDL3 17 Asthma 

ADAM33 20q13 Asthma 

Common genes association with 
asthma and asthma phenotype



•IL4 gene has been mapped to chromosome 
5q31 .1  where asthma and atopy have also 
been linked. 

The human IL-4 gene contains four exons and 
has a length of approximately 8.99 k b.
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•IL-4 gene encode IL-4 cytokines.

•This cytokine produced by activated T 

cells and mast cells which plays crucial 

role in the development of of allergic 

inflammation in asthma
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Critical Role in Asthma……………

1. It is associated with secretion IgE 

by B lymphocytes, which has a 

pivotal role in the development of 

immediate allergic reactions.
2. IL-4 contributes to airway 

obstruction in asthma is 

through the induction of 

mucin gene expression and 

the hypersecretion of 

mucus.

3.  IL-4 increases the expression of 

eotaxin and other inflammatory 

cytokines from fibroblasts that might 

contribute to inflammation and lung 

remodeling in chronic asthma.

4.   An important activity of IL-4 

in promoting cellular 

inflammation

in the asthmatic lung is the 

induction of vascular cell 

adhesion molecule (VCAM)-1 on 

vascular endothelium

5.  IL-4 inhibits eosinophil 

apoptosis and promotes 

eosinophilic inflammation by 

inducing eosinophil chemotaxis 

and activation through the 

increased expression of eotaxin
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•ADAM33 gene located on chromosome 
20p13. 

•ADAM33 gene identify by the positional 
cloning as the first candidate gene for the 
development of asthma and bronchial 
hyperresponsiveness.

http://en.wikipedia.org/wiki/File:Protein_ADAM33_PDB_1r54.png


ADAM33 gene has 22 exons (A-V) that encode 

respectively different domains 

http://en.wikipedia.org/wiki/File:Protein_ADAM33_PDB_1r54.png


•ADAM33 gene encodes A disintegrin
and metalloproteinase 33  protein 
(ADAM33) 

•ADAM33 may play a role in airway 
remodeling in asthma .
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Variation Location SNPsGene 

A/GExon 20T1ADAM33

G/AExon 20T2

A/CIntron 19ST+4

C/TExon 19S1

C/TPromoter region RS#2243250IL-4

C/TPromoter region RS#4986963

http://www.google.com.sa/imgres?imgurl=http://www.dnabaser.com/articles/SNP/SNP-Single-nucleotide-polymorphism.png&imgrefurl=http://www.dnabaser.com/articles/SNP/SNP-single-nucleotide-polymorphism.html&usg=__hKSE4NLH3DBZYREUy-8cSe3dVcY=&h=260&w=208&sz=34&hl=ar&start=64&itbs=1&tbnid=YaA6_2cMtXOIIM:&tbnh=112&tbnw=90&prev=/images%3Fq%3DSNP%26start%3D54%26hl%3Dar%26safe%3Dactive%26sa%3DN%26gbv%3D2%26ndsp%3D18%26tbs%3Disch:1
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  Blood sample collection from KKUH
107 asthmatic patients, 87  normal control 

ADAM33
Rs2280090

Multiplex PCR-ARMS

ADAM33
RS#44707 

IL-4
RS#2234250

RT-PCR
(Allele specific discrimination) 

ADAM33
RS#2280090
RS#2280091

IL-4
RS#2243250

DNA extraction

PCR-RFLP
IL-4            

RS#4986963



Consent Form 
Asthma Data 

Sheet 
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Genotype frequency and P-value  for ADAM33 SNPs and asthma 

susceptibility in different ethnic groups.
SNPs Saudi Dutch African

American

US Caucasian US Hispanic

P CA P CA P CA P CA P CA

T2

AA 0.074 0.083 0.02 0.03 0.04 0.03 0.02 0.01 0.01 0.01

GA 0.489 0.297 0.24 0.23 0.29 0.26 0.21 0.32 0.19 0.09

GG 0.436 0.619 0.74 0.74 0.66 0.71 0.77 0.67 0.80 0.90

P-value 0.03 NS NS 0.02 0.04

T1

AA 0.391 0.617 0.74 0.74 0.67 0.75 0.77 0.68 0.64 0.66

AG 0.494 0.329 0.24 0.23 0.29 0.22 0.21 0.31 0.34 0.32

GG 0.113 0.058 0.02 0.03 0.04 0.03 0.02 0.01 0.03 0.03

P-value 0.014 NS NS 0.03 0.06

ST+4

AA 0.489 0.533 0.20 0.19 0.42 0.33 0.36 0.33 0.34 0.37

AC 0.459 0.466 0.51 0.44 0.45 0.47 0.46 0.50 0.50 0.53

CC 0.051 - 0.29 0.37 0.13 0.20 0.18 0.17 0.16 0.10

P-value 0.52 NS NS NS NS

S1

CC 0.937 0.975 0.86 0.83 0.96 0.97 0.82 0.81 0.91 0.92

CT 0.062 0.024 0.14 0.15 0.04 0.03 0.17 0.19 0.09 0.08

TT - - - 0.02 - - 0.01 - - -

P-value 0.22 NS NS NS NS



SNP
Genetic

Model

Genotype frequency, no. (%)
OR (95% CI) P-value

AIC 

(BIC)
Genotype Healthy Asthmatics

T1
Dominant

A/A 53 (61.6) 38 (39.6) 1.00
0.0013 *

241 

(251)Rs2280091 A/G-G/G 33 (38.4) 58 (60.4) 2.70 (1.46-5.01) *

T2
Dominant

G/G 52 (61.9) 41 (43.6) 1.00
0.0083 *

238 

(247)Rs2280090 A/G-A/A 32 (38.1) 53 (56.4) 2.28 (1.22-4.23) *

ST+4

Codominant

A/A 32 (53.3) 48 (48.5) 1.00

0.064
208 

(220)
rs44707 A/C 28 (46.7) 46 (46.5) 1.1 (0.58-2.18)

C/C 0 (0) 5 (5) NA (0.0-NA)

S1

-----

C/C 80 (97.6) 90 (93.8) 1.00

0.28
244 

(254)
Rs3918396 C/T 2 (2.4) 6 (6.2) 2.38 (0.46-12.37)

T/T 0 (0) 0 (0) NA (0.0-NA)

Table 2. Genotype frequency 

distribution of ADAM33 T2, T1, 

ST+4 and S1 polymorphisms 

and its association with 

asthma (n=182; OR values 

were adjusted by gender). 

P-values with asterisk (*) 

indicate significance for the 

best fit model of association of 

SNP with asthma, adjusted by 

the variable Gender. For each 

SNP,only the best fit genetic 

model is shown, selected by 

their lowest index criteria 

values (AIC and BIC). The 

most frequent homozygous 

genotype was used as 

reference.

Haplotypes Haplotype frequencies

no. T1 T2 ST+4 S1 Total Healthy Asthmatic OR (95% CI) P-value

H1 A G A C 0.42 0.52 0.35 1 ---

H2 G A A C 0.26 0.21 0.31 2.4 (1.2-4.6) * 0.009 *

H3 A G C C 0.25 0.23 0.27 1.9 (0.8-4.8) 0.13

H4 G G A C 0.02 0.01 0.02 3.4 (0.5-21.4) 0.19

H5 A G A T 0.02 0.01 0.20 2.4 (0.4-14.8) 0.33

Global haplotype association p-value: 0.03 *

Table 1. Analysis of 

haplotype associations with 

response.

The asterisk (*) indicates 

significance (P<0.05) of 

odds ratios (OR) and 

confidence intervals (95% 

CI) for the haplotype in 

reference to the most 

frequent homozygous 

haplotype (no. 1). 



•There was strong linkage disequilibrium between T1

(rs2280091) and T2 (rs2280090) (r2=0.83; D’=0.95;

P<0.001).

•The haplotype [A-G-A-C] was more frequent in the healthy

group,

while the [G-A-A-C] haplotype was significantly more

frequent in asthmatics.

• Thus supporting the association of T1 G-allele and T2 A-

allele with increased predisposition to asthma (P=0.007).





Genotype frequency of IL-4 SNPs and asthma susceptibility in different 

ethnic groups from NCBI populations.

Genotype frequency Allele frequency P-value

RS#2243250 CC CT TT C T

SAUDI               

Patients

0.5614 0.368 0.070 0.745 0.254 0.64

Controls 0.648 0.296 0.055 0.796 0.203

EUROPEN 0.707 0.259 0.034 0.836 0.164

JAPANES 0.045 0.455 0.500 0.273 0.727

AFRICAN 

AMRICAN

0.125 0.333 0.542 0.292 0.708

CAUCASIN 0.800 0.200 - 0.271 0.729

HISPANIC 0.545 0.409 0.046 0.750 0.250

RS#4986963 CC CT TT C T

SAUDI            

Patients

0.112 0.884 - 0.556 0.443 0.02

Controls 0.269 0.730 - 0.634 0.365

EUROPEN 1.000 - - 1 -

JAPANES 1.000 - - 1 -

CAUCASIN 1.000 - - 1 -

HISPANIC 1.000 - - 1 -



Comparing between asthmatic patients and control within males 

and females groups  
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•This preliminary data indicate significant statistical
association in asthmatic children in the following SNPs:

1. RS#2280090 in ADAM33
2. RS#2280091 in ADAM33
3. RS# 4986963in IL-4.

•Similar association was found in other population like
Caucasian and Hispanic. However, no associations
were found in Dutch and Afro –Americans populations
.



The results of this investigation have highlighted 

areas that need further detailed investigations. 

We propose the following future studies:



i. Screening of the entire ADAM33 and IL-4 genes in

large population groups of Saudi Arabia from

different geographic region in Saudi Arabia, to

identify markers specific for the Saudi population.

ii. Conduct whole genome scanning to identify other

genes contributing to asthma development in Saudis.



iii. Determine the relationship between genetic 

variations and drug response, i.e. to conduct 

pharmacogenetic study of asthma. 

iv. Study the relationship between environmental 

factors and asthma development.
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