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ABSTRACT

Beta-thalassemia is a heterogeneous group of inherited disorders. In
Thailand, the gene frequencies of B-thalassemia vary between 3-9%. Many techniques
based on the polymerase chain reaction (PCR) have been developed for the detection
of previously identified mutations. This study was intended to design primers and
develop multiplex amplification refractory mutation system polymerase chain reaction
(MARMS-PCR) protocols for detection of the most common, less common and
uncommon Thai B-thalassemia mutations. From nineteen B-globin gene mutations,
MARMS primers were designed to detect 11 B-thalassemia mutations (codon 14/15
(+G), codon 15 (-T), codon 19 (A-G), codon 26(G-T), codon 27/28 (+C), codon 35
(C-A), codon 41 (-C), codon 43 (G-T), codon 95 (+A), codon 123-125
(-ACCCCACC), position -86 (C-G)). Primers for the other 8 mutations followed the
design of Bhardwaj U et al. Two hundred fifty two B-thalassemia alleles of 250 Thai
samples (178 B-Thal trait, 2 homo B-Thal, 70 HbE-B-Thal) were analysed for 3-globin
gene mutations. Each sample was initially amplified using multiplex mutation group
1,group 2, group 3 and group 4 protocols, respectively. Fourteen different mutations
were identified, of which five common ones accounted for 83.4% including
codon41/42 (-CTTT), codonl7 (A->T), position-28 (C>G), IVSII-654 (C>T) and
IVSI-5 (G—>C) mutations. The spectrum of p-thalassemia mutations was similar to
that previously reported. Hematological findings showed that the presence of
position-28 B* transcriptional mutation had higher values of most hematological
parameters than B’-thalassemia and severe B*-thalassemia mutations. The codon19
mutation had the lowest mean HbA; in heterozygous B-thalassemia group, the lowest
mean HbF, and the highest mean HbA in B*-thalassemia/HbE group. The coexistence
of B-thalassemia and a-thalassemia modified the expression of Hb becoming higher
than B-thalassemia with normal a-globin genes. PCR conditions were successfully
optimized for multiplex amplifications of nineteen B-thalassemia mutations. This
method can be applied for routine detection of B-thalassemia mutations.
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