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Abstract

b-Thalassemia (b-thal) is a public health problem in the Gaza Strip, Palestine, where about
320 patients are currently managed through blood transfusions and iron chelation. Within
the restrictive environment of the Gaza Strip, no advanced molecular analysis [sequencing,
real-time polymerase chain reaction (real-time PCR)] technology is currently available for
developing a premarital screening protocol and providing couples at risk with prenatal
diagnosis. Therefore, genetic identification of samples with indicators of b-thal is delayed
for weeks before the samples can be sequenced outside the country. As nine causative
mutations have been identified in the majority of b-thal cases in the Gaza Strip, a basic genetic
screening strategy was designed to improve timeliness in mutation identification and reduce
costs to the Palestinian health system. In the present study, we developed a reliable method for
the detection of nine Mediterranean b-thal mutations common to the Palestinian population
using a panel of restriction enzyme digests. This strategy utilizes standard instrumentation
(thermocycler and agarose gel electrophoresis) that would be available in any basic molecular
genetics or biochemical laboratory and provides a reliable method of genetic screening and
counseling for patients at risk for b-thal.
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Introduction

Thalassemias are a heterogeneous group of genetic disorders

characterized by mutations in the hemoglobin (Hb) gene

clusters that impair the rate of synthesis of one or more of the

globin chains (a, b, g, d, e). Consequently, thalassemias

are classified according to the particular globin gene or genes

affected (i.e., a-, b-, d-, db-, gdb- and egdb-thalassemias)

with a- and b-thalassemias being the most commonly reported

(1–3). In Gaza Strip, Palestine, thalassemia is a major public

health problem where involvement of the b gene (HBB)

is most common, with approximately 320 b-thalassemia

(b-thal) patients currently being managed through blood

transfusions and iron chelation (4,5). Previous screening

studies showed that the prevalence of b-thal gene carriers

was 2.6–4.3%, with some significant differences in the

prevalence ratios in different locations of the Gaza Strip

(6,7). This situation justified the establishment of a nation-

wide strategy for systematic prevention and control of b-thal

that included education of the public, population screening

for carriers, obligatory premarital testing and genetic

counseling. A critical step was the adoption and implemen-

tation of premarital testing for b-thal carrier status as an

obligatory step before receiving official approval of mar-

riage for any proposed couple. The premarital testing

protocol utilizes hematological [complete blood count

(CBC)] and biochemical tests (serum ferritin, Hb electro-

phoresis and Hb A2 chromatography) to identify the b-thal

carrier status (7). The requirement for premarital testing of

b-thal carrier status was initiated in September 2000 and has

resulted in a decline in the number of annual b-thal major

(b-TM) births by 80.0–100.0% (5,7), reflecting the competi-

tiveness of the Palestinian prevention program to other

prevention programs worldwide (8–12). However, our recent

study emphasized the importance of introducing molecular

techniques to the Palestinian premarital screening protocol

in order not to misdiagnose any carriers who could be

missed due to the coexistence of iron deficiency or those

silent carriers with mild HBB mutations and Hb A2 levels

below the confirmatory level (4). The identification and

molecular characterization of b-thal mutations of Gaza Strip

Palestinians by simple, inexpensive molecular screening

provides an essential requirement for initiating prenatal
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