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Thalassemia is a hereditary disease caused by a mutation in the globin gene, resulting in anemia as a risk factor for patients’
lives. There are different types of mutations in the globin gene. Despite the types of mutations differing from area to area due to
migration and traditions between worlds, there is a need to recognize these different mutations in order to control the disease, and to
identify the spectrum of the most common mutations and the relationship between these mutations and the severity of the disease.
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INTRODUCTION

Thalassemia is a variety of blood disorders in
which hemoglobin genes are disrupted, resulting in
inefficient erythropoiesis. Genetic disorders caused
by decreased production of the alpha or beta chains
of hemoglobin.!?!

Hemoglobin is composed of two proteins, alpha and
beta. When the body fails to produce either of these
proteins in sufficient quantities, anemia develops in
early childhood and persists throughout life. However,
thalassemia is inherited in an autosomal recessive
manner.** Beta-thalassemia is caused by mutations or,
in rare cases, deletions of the beta-globin gene (HbB)
on chromosome.! These are usually point mutations.
1361 Beta (+) for decreased production and beta (0) for
absent production is the genotypic variability of beta-
globin synthesis.”® The most common mutations found
in northern Iraq were IVS-II -1 (G > A), IVS-I-6 (T >
C), IVS-I-I (G > A), codon 8 (AA), codon 8/9 (+G),
IVS-I-110 (G > A), and codon 5 (CT), which accounted
for approximately 82% of all described alterations. Codon
39 (C > T), codon 44 (C), 14 IVS-I-5 (G > C), codon
82/83 (G), and IVS-I-128 (T > G) are among the rarer
alterations.””! The 0-thalassemia is typically caused by
substantial deletions that effect both the HBA2 and HBA1
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genes; however,(+)-thalassemia can be caused by either
an extra mutation that affects only one HBA gene or a
point mutation that decreases -globin chain production.
9 Homozygosity for the B-globin gene IVS-1-110[G>A]
¢.93-21G>A and codone 27[G>T] Knossos ¢.82G>T
allele was the major contributing factor for the beta
thalassemia in the study subjects so ots mor sever motility
and morbidity . The role of IVS 1.1 [G>A] ¢.92+1G>A
and IVS 1.6 [T>C] ¢.92+6T>C mutations in of the beta
thalassemia was observed in Heterozygous mutant. The
IVS 1.5 [G>C] ¢.92+5G>C mutation was diagnosed in one
patient in and hetrozygot In heterozygous individuals,
-globin gene deletions, particularly those in promoter
regions, are frequently associated with high levels of
hemoglobin A2 (HbA?2). Furthermore, fetal hemoglobin
(HDF) levels are elevated due to -globin gene deletions.
However, significant deletions of the - and -globin genes
have been seen in certain carriers with normal HbF
levels. Because most deletions may be missed by DNA
sequencing, identifying deletions in the -globin gene by
alternative techniques is critical.'
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Several studies have been conducted in Iraq to identify
the types of mutations that cause thalassemia based
on their geographic distribution in different parts of
the country. IVSInt-5 mutation (3.61%), codon-15
mutation (3.61%), -88 mutation (2.4%), and codon-30
mutation (2.4%) were found in 2 (2.4%) of patients, while
codon-8/9 mutation was found in 5 (6.1%) of patients.
Heterozygosity for codon-15 was found in 28 (33.7%) of
patients, while IVSInt-5 and codon 8/9 mutations were
found in 15 (18%) and 9 (10.8%) of patients, respectively.
In addition, heterozygosity for the -88 mutation and
codon 30 mutation was found in 8 (9.6%) and 6 (7.2%)
of patients, respectively. Only 2 (2.4%) of patients in
southern Iraq have codon 41/42.B1Purpose of the study
to detect the common mutation in South of Iragq.

MeTHoD

Three milliliters of whole blood were drawn from each
participant to analyze the common mutation using (Vienna
lab strip assay kits).

Participants: The study included 100 beta-thalassemia
patients from thalassemia centers in Wasit and Maysan.

Data Collection and Analysis

The procedure consists of three steps:

1. DNA extraction.

2. Amplification by PCR.

3. The amplification products are hybridized with a test
strip consisting of allele-specific oligonucleotide probes
arranged as an array of parallel lines. The test detects
22 -globin mutations: - 101 [C>T], - 87 [C>G], - 30
[T>A], codon 5 [-CT], codon 6 [G>A] HbC, codon 6
[A>T] HbS, codon 6 [-A], codon 8 [-AA], codon 8/9
[+G], codon 15 [TGG>TGA], codon 27 [G>T] Knossos,
IVS 1.1 [G>A], IVS 1.5 [G>C], IVS 1.6 [T>C], IVS
1.110 [G>A], IVS 1.116 [T>G], IVS 1.130 [G>C], codon
39 [C>T], codon 44 [-C], IVS 2.1 [G>A], IVS 2.745
[C>G], IVS 2.848 [C>A].

The Scale

FINDINGS
Table 1. The results of Beta Globin Strip Assay analysis

Normal Heterozygous Homozygous

Characteristic n (%) mutant n (%) mutant n (%)
codon 27 [G>T] Knossos ¢.82G>T (6%) (0%) (94%)
IVS L1 [G>A] c.92+1G>A  (0%)  (94%) (6%)
IVS 1.5 [G>C] c.92+5G>C  (34%)  (66%) (0%)
IVS 1.6 [T>C] c.92+6T>C  (0%)  (100%) (0%)
IVS 1110 [G>A] ¢.93-21G>A  (6%)  (0%) (94%)

Table 2. the genotype and disease severity
Mutation

Disease

severity

codon 27 [G>T] Knossos ¢.82G>T Homozygous mutant n (%) Sever
IVS 1.1 [G>A] ¢.92+1G>A Heterozygous mutant n (%) sever

Genotype

IVS 1.6 [T>C] ¢.92+6T>C  Heterozygous mutant Sever
IVS 1.5 [G>C] ¢.92+5G>C  Heterozygote mild
IVS 1.110 [G>A] ¢.93-21G>A  Homozygous mutant sever

Figure 1: Beta Globin Strip Assay sheet analysis.

DiscussIions

In the present study, a total of five of the most common
mutations identified by strip assay kits (ViennaLab-Austria)
were detected (IVS 1.6 [T > C] ¢.92+6T > C,IVS 1.1 [G>
A]c.92+1G > A, IVS 1.5 [G>C] ¢.92+5G > C) were present
in the heterozygous genotype of beta-thalassemia, whereas
(IVS 1.110 [G> A] ¢.93-21G > A, codon 27 [G > T] Knossos
¢.82G > T) were present in the homozygous genotype.
Eissa et al.®) noted that the IVS 1.6 [T > C] ¢.92+6T >
C mutation is one of the most common in northern Iraq
in patients with thalassemia. It is common in all Arab
Mediterranean countries.['”

IVS 1.5 [G > C] ¢.924+5G > C was reported in 66 cases;
these results are virtually identical to those reported by
Al-Badran et al.Pl; it is the most common mutation in
Basra, southern Iraq. The IVS 1.5 [G > C] ¢.92+5G >
C mutation was the most common in the United Arab
Emirates and was found at very high rates in the Indian
subcontinent and in people bordering India.?

IVS 1.1 [G > A] The ¢.92+1G > A mutation found in this study
was the same as that found in Rezaee et al.l. IVS-I-1 (G >
A) was the most common of the -globin mutations found in
Kurdistan and southwestern Iran near the Arabian Peninsula.
In the current study, IVS-1-110 (G/A) was found to
homogeneously genotype the beta-globin mutation.
Similar to the results of Eissa et al.*, this is the most
common mutation in northern Iraq (Mosul), as well
as the most common mutation in neighboring Turkey,
Syria, Lebanon, Jordan and Upper Egypt.'"1 According
to recent studies, it is more common in central Iraq.'
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The mutation in beta-globin in homogeneous patients
was codon 27 [G > T] Knossos ¢.82G > T (Hb Knossos),
which triggers a cryptic splice site in the -globin gene
that competes with the normal splice site, resulting
in decreased Hb synthesis. It has been described in
association with several -thal mutations such as IVS-I-1
(G> A) and IVS-I-110 (G > A).'" Hb Knossos has been
identified in Egypt, Tunisia, Jordan and Gaza.l') The
prevalence is high in all Arab Mediterranean countries,
but lower in the Gulf countries.l'" The prevalence of codon
27, G > T (Hb Knossos) was 1.40 in Egypt and 0.10 in
Turkey.! These studies differ from the current study in
that codon 27, G > T (Hb Knossos) is more prevalent at
the current study site. Iraq has a multiethnic population
that has been affected by numerous invasions and
migrations throughout history. Iraq’s strategic location as
a crossroads between Western and Eastern civilizations,
as well as the high degree of consanguinity among the
Iraqi population, has led to Iraq being one of the most
important centers in the thalassemia belt,l'"”) which has
led many researchers to investigate the circumstances of
gene flow. Thalassemia is the most common monogenic
disease in the world and affects multiple ethnic and
geographic groups with different prevalence in different
locations.' The frequency of the -thalassemia gene is
high and varies widely between different locations.!”
Throughout history, many populations have intermingled
in Iraq. Invasion and migration processes play a key
role in genetic mixing.!"? Other studies have shown that
Iraqi populations are diverse.?” Due to demographic
heterogeneity, association studies between Turkey, Iran
and Arab countries east of the Mediterranean have
revealed a high number of thalassemia mutations.l*"??
The geographic and historical background of each site
is reflected in the mutation distribution. Because of the
high degree of consanguinity, especially in marriages
between first cousins, there are a significant number of
homozygotes who require monthly blood transfusions
and chelation therapy. The high degree of endogamy in
Arab communities is due to centuries-old sociocultural
and religious traditions. However, no single mutation is
restricted to Arabs, although different mutations exist
in different Arab countries. Moreover, until recently,
migration between Arab countries was widespread.!'?
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