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Genetical Analysis of Abnormal Hemoglobins, Hb S, Hb C and Hb Machida,
with Amino Acid Substitution at 86 by the Polymerase Chain Reaction
(PCR)

Teruo Harano, Keiko Harano, Yumi Kushida* and Satoshi Ueda*

DNA prepared from leukocytes collected from the peripheral blood of relevant
carriers of abnormal hemoglobins, Hb S [86 (A3) Glu—Val], Hb C [B6 (A3) Glu—
Lys] and Hb Machida [86 (A3) Glu—Gln], was amplified by use of a pair of
amplification primers and thermostable Taq DNA polymerase. The amplified
DNA, after digestion with t\;vo different restriction endonucleases (Sph I and
Hind W) and purification by the method of agarose electrophoresis and DEAE-
cellulose extraction, was introduced to vector M13mp19, which had been digested
with the same enzymes. DNA sequencing was carried out by the dideoxy chain
termination method to determine the nucleotide change at codon 6 of the abnormal
B globin gene. The nucleotide sequences at codon 6 of the abnormal B globin
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genes from Hb S, Hb C and Hb Machida were GTG for the @S gene, AAG for
the BC gene and CAG for the BMachida gene. The sequence for the normal 84 gene
was GAG. These nucleotide mutations corresponded to the codon of the substi-

tuted amino acid of the relevant abnormal hemoglobins.

This technique may become a very useful analytical method for determining

the primary structure of the abnormal hemoglobins and, especially, of (super)-

unstable ones.
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Fig. 1. The location of a pair of amplification primer
and the expected size of amplified DNA
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Fig. 2. Agarose gel electrophoresis. Lane
1: 2 phage DNA/Hind I digest as a
molecular weight marker. Lane 2:
Amplified DNA.
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Fig. 3. Sequence analysis of a M13mpl9 clone from an amplified 1.8 Kb DNA
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