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Abstract

Beta-thalassemia is a group of genetic disease resulting
from the abnormalities of beta-globin chain synthesis ; it has
been noted that there are heterogeneities of the clinical symptoms
of the beta-thalassemia which ranges from mild to severe comprising
marked anemia and jaundice, hepatosplenomegaly and requirement
of regular blood transfusion to sustain life. The recent investi-
gation have proved that the clinical heterogeneities are secondary
to the heterogeneities of molecular defects or mutations of the
beta-globin gene. We had proposed to evaluate the effect of
molecular defects on the clinical symptom expressed as hematologic

parameters. The subjects were divided into two groups.



Beta-thalassemia heterozygotes. All of them carried
different types of beta-thalassemia mutation as follows :
1.1 Four nucleotide deletion at codons 41/42 (-CfTT)
1.2 The nucleotide substitution at codon 17 which gives
rise to termination codon (A-T)
1.3 Nucleotide substitution at IVS I-nt 5 (G-C)
1.4 Nucleotide substitution at codon 35 which gives
rise to termination codon (G-A)
1.5 Nucleotide substitution at IVS II-nt 654 (C-T)
1.6 Nucleotide substitution at promotor region at nt-28
to cap site (A-G)
Beta-thalassemia/Hb E disease. All of the subjects have
the mutation leading to Hb E on one allele but have
different mutations on the other which composes of
9.1 Four nucleotide deletion at codons 41/42 (-CTTT)
2.2 Nucleotide substitution at codon 17 which gives
rise to termination codon (A-T)
2.3 Nucleotide substitution at IVS I-nt 5 (C—C)
9.4 Nucleotide substitution at IVS II-nt 654 (C-T)
2.5 Nucleotide substitution at promotor region at nt-28

to cap site (A-G)

The following hematologic parameters : RBC, Hb, Hct, MCV,
MCH, MCHC, HbAg, Hb F in each type of mutation were compared. In
the first group of subjects, there were no statistically
significant difference in RBC, Hb, Hct, MCHC, HbAg, Hb F (the
pP-value are 0.08, 0.31, 0.24, 0.14, 0.11 and 0.17 respectively).
However, MCV and MCH showed statistically significant difference

of which P-value are 0.03 and 0.005, respectively. Moreover, the
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nucleotide substitution at promotor region at nt-28 to cap site
had tendency to bear greater MCV and MCH than the others.

In beta-thalassemia/Hb E disease group there were no
statistically significant difference of all parameters among the
patients with five different mutations. The P-values were 0.46,
0.23, 0.22, 0.53, 0.61, 0.57, 0.63, 0.06 for RBC, Hb, Hct, MCV,
MCH, MCHC, Hb E and Hb F respectively. However, the promotor
mutation (nucleotide substitutioh at nt-28 to cap site) had
tendency to have better hematologic parameters than the others.

At present, DNA can be effectively amplified by the
polymerase chain reaction (PCR). This technique lets the amount
of sample for DNA preparation be scaled down to minute
quantities. The dried blood spots on the filter paper is one of
the methods to serve as the sample source, especially for field
study or for removing sample from remote area. This study had
proposed to search for the optimal system for the use of dried
blood spots on filter paper as the sample source of DNA for
molecular characterization of thalassemia syndrome via PCR
technology. The results show that the optimal dot volume is 50 ul
for the subject with WBC more than 5,000/cu.mm. For cases with WBC
less than 5,000/cu.mm, the dot volume of more than 50 ul should
be used. The types of the filter paper have no effect on the DNA
yield prepared by this procedure. The dried blood spots on filter
paper can be kept for at least 2 months, either at room

temperature or at 4°C and still give sufficient good human DNA

yield for PCR.



