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Abstract

B-thalassemia is one of the most common forms of thalassemia in
Thailand, including at least 25 different molecular defects identified o date, and
with the possibility of more mutation being found. The methods for the
detection of PB-thalassemia mutations employed in previous studies in Thailand,
such as dot-biot analysis, reverse dot-blot, allele specific polymerase chain
reaction (ASPCR), amplification refractory mutation system (ARMS), and
restriction enzyme digestion, were unsatisfactory because they detected only a
limited set of mutatons, namely those labeled on the blot. This leaves a
variable part of the B-thalassemia mutations undetermined.

The major gold of this study was to characterize the molecular basis of 2
B-thalasemic genes in B-thalassemia major patients in northern Thailand by

using ~utomated fluorescence-based DINA sequencing method ucing an ABI



Prism® 310 sequencer. In this work, a 781 bp fragment (exonI-II) and a 660 bp
fragment (exon III) of B-globin gene were amplified using 2 sets of primers
which designed ro cover all mutations reported in Thailand. For sequencing 5'
region or the 3’ region of the amplicons, specific ptimers were used to
determine the defects. In addidon, a new f-thalassemia mutation was
subsequently confirmed and detected single nucleotide polymorphism (SNP) at
codon 2 nt 3 by cloning the amplicon fragment followed by DNA sequencing
of the individual B-globin gene.

A total of 13 different mutations have been found in 272 thalassemic
alleles. The four most common p-thalassemic genes were codons 41/42
(-TCTT), codon 17 (A->T), IVS I nt 1 (G->7T), and codons 71/72 (+A). These
accounted for 94.47% in. 257 alleles from 134 patients. The other nine rare
mutations accounted for 5.53% of the alleles studied. Two new mutations
which have not been reported in Thailand before were detected, initiation
codon nt 2 (T-G), and codon 55 (-A), both defects resulted in B-thalassemia
phenotype. The same result was obtained when the codon 55 (-A) mutation
was analyzed using molecular cloning followed by sequencing technique.
Furtbermore, these mutation, initiation codon nt 2 (T-G), and codon 55 (-A),
which are associated with the T and C at the third position in codon 2,
respectively,

Therefore, Automated fluorescence-based DNA sequencing of amplified
portions of the P-globin gene is rapid and reliable method for detection of
point mutations and small deletions or insertion in both heterozygous and
homezygous states. However, the seqgrencing procedure can not be able to
detect large deletions encompassing the entire B-globin (and d-globin) gene,
mutations that were reported in single families from northern and northeastern

Thailand. Prenatal diagnosis of such cases is possible by quantitative HPLC
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aralysis of Hb fractions in cord blood samples. These results will serve as an
initial database for DNA-bases planning and preventive program of thalassemia
and facilitate the improvement of medical services such as carrier screening,
genetic counseling, and prenatal diagnosis for the northern region of Thailand

where thalassemia is an important public health problem.
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