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ABSTRACT

Silent a-thalassemia is characterized by a very mild type of thalassemia, particularly
in heterozygous form. Its mild to normal hematological manifestation leads to difficulty
in its detection. Moreover, association of a-thalassemia and -thalassemia could result in
a complex thalassemia characterized by fairly mild phenotype or a phenotype typical for
only one type of thalassemia. The latter is problematic in genetic consulting. In theory,
both of these situations should possess capability of producing Hb Bart’s. This thesis was
aimed to determine the molecular background of the silent a-thalassemia in sample
diagnosed as otherwise normal, but certain amount of Hb Bart’s was detected. This thesis

was also aimed to develop the so-called “multiplex allele-specific PCR” for the detection
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of double heterozygotes of a/B-thalassemia and a-thalassemia/HbE in samples initially
diagnosed as B-thalassemia trait and HbE trait, but also possessed detectable levels of Hb
Bart’s. The techniques used for silent a-thalassemia study included Xmnl restriction
digestion of amplified products to detect the XmnI-% polymorphism, Gap-PCR to
determine the o-thalassemia 2 (-a™ and -o*?) gentotypes, nucleotide sequencing to detect
sequence alterations within and flanking both al- and a2-globin genes. In addition, the
multiplex allele-specific PCR was optimized step-by-step to obtain the optimal amount of
all the essential ingradients including DNA target, ANTPs, primers, DMSO and MgCl,.
The results demonstrated no anI-Gy polymorphism and no -0 and -a** deletions in all
samples analyzed. However, HbCS in heterozygous form was found in one sample while
the others had intact nucleotide sequences on the sequenced regions. The multiplex
allele-specific PCR was successfully developed and capable to detect a-, -, and HbE
heterozygotes both in single and in double forms. This study indicated that genetic
background of silent a-thalassemia in Thais is heterogeneous and that HbCS is one of
thaose genetic etiologies. Hb Bart’s leveling could be helpful in this situation. This study
also demonstrated the high ability of the newly developed molecular diagnostic tool that
can be applicable in screening for double heterozygotes of o/p-thalassemia and
a-thalassemia/HbE; the complex form of thalassemia that could exist in Thailand and

other countries where this thalassemia and hemoglobinopathies are common.
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