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ABSTRACT

Haemoglobin Chiang Mai (Hb Chiang Mai) was first reported by
Sanguansermsri in 1988. Cellulose acetate gel electrophoresis of the
haemolysate of B-thalassemia-major child showed the faint band of Hb
Chiang Mai separated from the others normal haemoglobins.
Sitthipreechacharn (1994) reported the further haematologic study of B-
thalassemia-major child's father and the clearly separated band of Hb
Chiang Mai was also obtained frbm cellulose acetate gel electrophoresis.
Hb Chiang Mai was found in 24.6% from the total haemoglobin by

using HPL.C technique. From the electrophoresis in 6M urea buffer, o-



globin chain isolated from the child's father was moved to the anode
faster than the normal o-globin chain, indicating the point mutation
presented in a-globin protein. In the present study, DNA sequence of «-

globin genes from the child's father were analysed. Specific oj-and o-

globin genes amplification products were obtained by using the
developed PCR system. Purified PCR products were then used as the
templates for Chain-termination cycle sequencing. The point mutations
observed from the sequencing data were confirmed by digestion with
the specific restriction enzymes.

According to the sequencing data of Hb Chiang M.ai's o-globin
genes, the two single base substitutions were found in each o1-and op-
globin gene and confirmed by digestion with Alw44 1 and Stu I,
respectively. The first single base substitution, G-->C, occurred at the
nucleotide number 10853 (GeneBank, HUMHBA4) which corresponding
to the amino acid substitution of Aspartic acid to Histidine (Asp-->His)

at the amino acid residue 74 in exon 2 (o074 Asp-->His) This was

aggreed with the study of Sitthipreechacharn (1994) that the amino acid
substitution occurred in ¢&-globin chain of Hb Chiang Mai was the acidic
to basidic amino acid which caused the separation of the abnormal

haemoglobin from the normal Hb A in cellulose acetate gel electro-



vi

phoresis. This type of haemoglobin variant was originally called Hb

Mahidol (Hb Q-Thailand, oy 74 Asp-->His),

The other single base substitution, C-->G, occurred at the
nucleotide number 7330 (GeneBank, HUMHBA4) which resulted in the
basidic to basidic amino acid substitution. Histidine was substituted by

Glutamine at the amino acid residue 122 in exon 3 (oip122 His-->Gln),

Hb Mahidol has been reported to link to the leftward deletional

o2-globin gene (a-thalassemia-2 leftward deletion, -4.2 kb). Combining

with the results from the restriction enzyme digestion experiments, it
can be hypothesized that the father of the B-thalassemia-major child, the
study subject in this study, has two haemoglobin chain variants, Hb

Mahidol and Hb Westmead, located in the oj-and op-globin gene

respectively. These variants were found on the different chromatids of

chromosome 16.
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