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Asthma



IT IS A COMMON CHRONIC DISEASE OF CHILDREN 

AGED LESS THAN 5 YEARS AND IT IS THE MOST 

FREQUENT CAUSE FOR THEIR HOSPITAL ADMISSIONS



Asthma as a genetic disease

Twin studies :

With  asthma, a large 

twin study of 7000 

twins was performed 

and showed that the 

concordance in 

monozygote was 

higher than dizygote



Association studies

SNP

Single Nucleotide Polymorphism

Allele 1
5’-GTCGTACGTCAGTCCG-3’

3’-CAGCATGCAGTCAGGC-5’

Allele 2

5’-GTCGTACTTCAGTCCG-3’

3’-CAGCATGAAGTCAGGC-5’



Research Aims

Common variants of three different genes (IL13,
MS4A2 and IL4Rα) will be assayed in the asthmatic
Saudi population to fulfill the following objectives:

1. To determine the common variants in the asthmatic
Saudis.

2. To determine allele frequencies of each variant in
both asthmatic and normal Saudi individuals and
compare it with that in other populations.

3. To identify genetic markers for asthma in the Saudi
population.

4. To develop and optimize a high throughput assay
for screening for known mutations in the Saudis.



Study SNPs

RefSNPSNPLocation Gene Chromosome 

rs20541Arg110GlnExon 4IL135q31

rs1800925C-1111TPromoter

rs569108Glu237GlyExon 7MS4A211q13

rs1801275Gln551ArgExon 11IL4Rα16p12.1-p11.2

rs1805010Ile50ValExon 5



Pathogenesis of asthma 
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Research Methodology

• KKUH

• 100 asthmatics (50 adult and 50 pediatric)

• 100 control (50 adult and 50 pediatric)

ELISA
DNA Extraction

Standard PCR

Automated sequence

Allelic Discrimination 

through RT-PCR

Blood samples 

collection 

Genotyping 

Arg144Gln 

G>A and 

C1111T C>T 

effecting IL-13 

plasma level in 

the presence 

of homozygous 

mutant allele







Statistical analysis

• Allele frequencies were obtained by allele counting and

errors were assigned. For allele analysis, 2 x 2 tables

were generated between asthmatics and non-

asthmatics and between other populations using chi-

square test or Fischer’s exact test, 95 % CI and odds

ratio.

• For ELISA calculations student un-paired t-test was

used.

• All analysis were calculated by computerized methods

using excel sheet and statistical software GraphPad

InStat version 2.04 (Ralf Stahlman, Purdue Univ.

931897s). a P-value of 0.05 was considered

statistically significant for all analysis.



Results 

Detection of the IL13 Arg144Gln G>A variant



Results     Cont.

Detection of the IL13 C1111T C>T variant



Results     Cont.
Detection of the MS4A2 Glu237Gly A>G variant



Results     Cont.
Detection of the IL4Rα Gln551Arg A>G variant



Results     Cont.
Detection of the IL4Rα Ile50Val 

A>G variant



Results   Cont.
Allele associations

Pediatric 

Case      Control
Adult

Case      Control
SNP

0.5530p value= 1IL13
Arg110Gln

0.6375p value= 1.1405C-1111T

0.5870p value= 0.8056MS4A2
Glu237Gly

0.0537p value= 0.1239IL4Rα
Gln551Arg

0.8857p value= 0.3943Ile50Val



Results    Cont.

IL-13 Plasma Level

Pediatric

Case        Control
Adult

Case        Control
IL-13 pg/ml

49                         4850                    50N

12.244 10.901     3.985  6.157
      

Mean 

0.75030.5869p value



Results    Cont.

Pediatric

Case                       Control

Adult

Case                   Control

IL-13 genotype

0

0.6005

0.6619

0

0.2223

0.9631

Arg110Gln A>G 

A/A 

G/G 

A/G 

0.4162

0

0.9987

0.4773

0

0.6375

C-1111T C>T 

C/C 

T/T 

C/T



Results    Cont.

Population analysis of study SNPs
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Conclusion 

• The five polymorphic sites investigated during 

this study in the Saudi adult and pediatric 

groups did not reveal any association with 

asthma development in the Saudis. 

Furthermore, more detailed investigation is 

essential.
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