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ABSTRACT

B-thalassemia is a common genetic disease in Thailand. Prevention and control
of this disease include public education, genetic counseling, heterozygote detection
and prenatal diagnosis. The detection of heterozygote and prenatal diagnosis can be
undertaken by characterization of B-thalassemia mutations. Amplification Refractory
Mutation System (ARMS)-PCR is the PCR-based method that has been used to detect
point mutations and small deletion of §-globin genes. The standard single ARMS-PCR
normally detect one mutation in a single PCR reaction whereas the multiplex ARMS-PCR
is able to identify more than one mutation in a single reaction. Thus, this study aimed to
optimize the single and multiplex ARMS-PCR for detection of five com'mon
B-thalassemia mutations in northern Thailand which comprise of codons 41/42 (-TTCT),
codon 17 {(A-T), IVS I-nt 1 (G-T), codons 71/72 (+A) and codon 26 (G-A) or Hb E.

Optimization of annealing temperature, common and specific primers in the single



ARMS-PCR revealed that the optimal annealing temperature was 65°C and optimal
quantities of primers ranged from 0.1-0.2 puM. In muitiplex ARMS-PCR with four
combinations of primers including 1) codon 17 (A-T) + codons 41/42 (-TTCT), 2) codon
17 (A-T) + Hb E, 3) codons 41/42 (-TTCT) + Hb E and 4) codons 41/42 (-TTCT) +
codons 71/72 (+A) + codon 17 {A-T), 300 pM dNTPs, 2.1 mM MgC!, and 0.4 uM
commeon primer were optimal. 5 pl and 7 ul genomic DNA were utilised in the single and
multiplex ARMS-PCR, respectively. The lowest WBC numbers to be used was 21,000
cells for the single ARMS-PCR and 10,500 cells for the multiplex ARMS-PCR. The
applications of both types of ARMS-PCR in screening for B-thalassemia heterozygote as
well as HbE and in the PND were successful. It was concluded that the ARMS-PCR is
accurate, simple and cheap This technique can be implemented in the routine detection

of B-thalassemia mutations in both clinicat setting and heterozygote screening.
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nsLfugannsfimnzanees single ARMSPCR  Usneufatniswasey  annealing
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