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ABSTRACT

Thalassemia and hemoglobinopathies are inherited globin gene disorders
commonly found in Thailand. Approximately 40% of Thai population are carriers.
Identification of these carriers are important in prevention and control of these disorders.
Todate, 2 major steps are employed in the carrier detection comprising initial screen
followed by confirmation. DNA analysis is the confirmatory procedure that creates
definite diagnosis of these carriers. This thesis was aimed to develop the in-house
multiplex allele-specific PCR for detecting a- and B-globin mutations commonly found in
Thailand and to invent the whole blood PCR without DNA isolation. After optimizations
of amount of primers, MgCl, and the thermal cycles, the multiplex allele-specific PCR

protocols successfully identified SEA-a thalassemia 1, a-thalassemia 2 (3.7-kb deletion),



Hb Constant Spring and B41/42('TTCT), [317(A'T), BE, B'ZB(A'G) for the o- and -
thalassemia/hemoglobinopathies, respectively. These developed in-house multiplex
allele-specific PCR protocols could accurately detect globin gene mutations in 57 of 70
(81.4%) unknown blood samples. Thus, the possibility of performing these PCR
techniques right after the initial carrier screen was demonstrated. The whole blood PCR
was also successfully developed employing 9% (w/v) betaine as PCR facilitator, 3 and 10
“heat-cool” steps prior to typical thermal cycles and 2-ul whole blood in 50-ul PCR
reaction. Applying the whole blood PCR in the developed in-house allele-specific PCR
successfully and accurately identify the o- and B-globin gene mutations. It was
concluded that the developed in-house singleplex and multiplex allele-specific PCR
utilizing either genomic DNA or whole blood could be performed right after the initial
screen in order to detect the carriers of a- and B- thalassemia and hemoglobinopathies

commonly found in Thailand.



