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ABSTRACT

In the present investigation, the molecular basis and the
prevalence of the alpha thalassemia genes : deletional types and the
hemoglobin Constant Spring were studied by DNA hybridization technique.
Venous blood 3-5 ml was collected frow 112 males,aged 21 years in four
districts of Chiang Mai : 19 samples from Jomtong, 49 samples from
Smeang, 19 samples from Mae Tang and 25 samples from Prou. The whole
biocd was transfered to Hannover,Federai Republic of Germany in frozen
state and DNA was isolated from this preparation by phenol/chloroform
extraction.

For the study of deletional types : 3-5 ug of DNA was digested
with the restriction enzyme Bam HI and Bgl II. DNA fragments were

separated by gel electrophoresis and transffered to nitrocellulose
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membranes by Southern blotting technique. The membranes were
h&bridized with the **P-labelled alpha, probe and the =zeta probe
which were isolated from recombinant plasmid PEMBL @, and pEMBLE res-
-pectively. When hybridization the Bam HI digested DNA with the alpha,
probe, the normal DNA produced a 14.1 kb fragment, whereas a 10.3 or
10.5 kb fragment was generated when one of the two alpha globin gene
loci was deleted. The rightward and the leftward chromosomes could be
distinguished by Bgl II digestion and hybridization with the alpha,
probe, the rightward chromosome produced a 16.0 kb fragment. while the
leftward one showed a 7.3 kb fragment.. The Southeast Asia alpha-thal-1
was characterized by a 18.5 kb fragment instead of the 8-11kb fragment
when hybridization the Bam HI digested DNA with the zeta probe.

Samples with rightward deletion were subtyped by the digestion
of restricﬁion enzymes Rsa I,Apa I and hybridized with the alphazprobe.
The alpha-thal-1 samples were subtyped by the consecutive digestion
of Bam HI and Bgl II, then hybridized with the zeta probe. The differ-
ence fragment revealed the ekact extent of the deletion at the 3’ter-
miﬂus of the pseudozeta gene. The Rsa I polymorphic site was studied
in every samples by hybridization the Rsa I digested DNA with the
alpha2 probe.

In order of the entire zeta alpha gene cluster deletion
detection, samples that do not exhibited the alpha deletion and showed
the homozygosity for Rsa I polymorphic site were digested with Hind
I1I and hybridization with the Lo probe which was isolated from the

recombinant, plasmid pUC13Lo. The normal DNA produced a 13 kb fragment
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whereas the deleted chromosome showed a 20 kb fragment..

For Hemoglobin Constant Spring detection, the Rsa I digested DNA
was hybridized with the normal and mutated oligonucleotide probes
(cs™, ™).

Among 112 DNA samples, 45 were shown to carry alpha globin gene
anormalies. There were 33 samples of alpha-thal-2 (haplotype frequency
:0.183), 25 of these were heterozygotes and 8 were homozygotes. ' Four
of the heterozygotes were leftward deletion thaplotype frequency =
0.018) and the other were rightward deletion subtype I (haplotype
frequency = 0.165).

The alpha~thal-1 was observed in 13 cases (haplotype frequency
= 0.058), 12 of these were subtype I and the other was subtype II. One
of the Hb H disease was observed, resulted from the combination of
alpha-thal-1 and rightward deletibn chromosomes. The large deletion of
zeta alpha gene clustér was not found in this investigation.

The Rsa I polymorphic site was found both among the nonthalass-
emic chromosome (54/170) and the thalassemic one (3/37).

Four of the hemoglobin Constant Spring were observed (haplotype
frequency =0.018), 2 of these were combined with alpha-thal-2 deletion.

The frequency of severe alpha-thalassemia was calculated due to
the haplotype frequencies : Hb Bart's hydrops fetalis 0.0034 = 1:300,

Hb H disease 0.0212 = 1:47 and Hb CS-Hb H disease 0.0021 = 1:476.
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