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ABSTRACT

O(-Thalassemia-1 is a hemolytic anemia resuiting from deficient synthesis of
(-globin chain. In Thailand, the most common Ol-thalassemia-1 deletion results from a
deletion of approximately 20-kb that removes both Ol-genes but leaves the (;2~ and
\UC; genes intact, its so-calied Southeast Asian deletion (). Nevertheless there
have been reports of Thai individuals with O(-thalassemia-1 in whom there is a complete
deletion of the C—OL complex on one chromosome. They are called these the Filipino
(™) and Thailand (- deletions. Carriers are clinically normal, but homozygous
Ol-thalassemia-1 or compound heterozygous (l-thalassemia-1 can be produced a

severe condition known as Hb Bart's hydrops fetalis syndrome. A fetus with this
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syndrome almost always either dies in utero or soon after birth. Therefore, the reliable

detection of this deletion is useful for the genetic counseling and prenatal diagnosis.

Molecutar characterization of ((-thalassemia-1 used to be carried out using
Southern blot analysis. The method is both labors intensive and expensive. Moreover,
its success depends heavily on the quality of the genomic DNA under test and the
quantity available. Thus, this method is not practical and suitable for the most
laboratories.

In this study, we have developed a rapid approach to detect the three types of
Ol-thalassemia-1 deletions by the multiplex PCR technique, which took a few hours to
complete.  Specific primers selectively amplified appropriate segments of the
chromosome with the deletion and the normal chromosome under identical experimental
conditions, and the PCR products were identified by electrophoresis on 2% agarose gel.
The DNA sequencing technique was used to confirm the deletion breakpoints of each

Ol-thalassemia-1 deletion types.

The multiplex PCR technique was employed to detect the Ol-thalassemia-1
deletion in 114 cases of Hb H disease in Maharaj Nakorn Chiang Mai hospital. Out of
these 114 cases, 113 cases were heterozygous for — deletion and only cne was
heterozygous for - deletion. None of them has the — = deletion. Furthermore, we

analyzed DNA from 33 Thai infants with the Hb Bart's hydrops fetalis. Only two out of 33

THA THA{
/-

cases were of compound heterozygotes for the - and ~— mutants (=", The
remaining 31 cases were homozygous for the common — mutants (--SEA/--SEA). None of

them has the compound heterozygotes for the - or — and - mutants. To define
the deletion breakpoints of each Ql-thalassemia-1 deletion types, the 54 deletion, the &'
breakpoint lies between 26259 and 26260 of GenBank accession number Z84721 angd
the 3' breakpoint lies between 2608 and 2609 of 769708, a total of 19,304 nucleotides
were deleted. For the T deletion, the 5' breakpoint lies between 10725 and 10726 of
GenBank accession number Z84721 and the 3' breakpoint lies between 1220 and 1221
of 269706, a total of 33,450 nucleotides were deleted. And the - deletion breakpoint

located within the completely homologous 21-bp segment. The &' breakpoint lies
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between 12483 to 12503 of GenBank accession number Z84721, and the 3’ breakpoint
Iieé between 204 and 224 of Z69706, a total of 30,656 nucleotides were deleted.

Since the population of Thailand is one of the highest frequencies of
O(-thalassemia in the world. Characterization of the molecular defects in population is
importance for management and controls the spreading of the disease. Detection of the
((-thalassemia-1 by multiplex PCR technique is convenient, reliable, and suitable for
evaluated its incidence in population. In addition, this method should greatly facilitate

the genetic counseling, prenatal diagnosis and prevention of the Ql-thalassemia in the

future.
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