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Table 1 Sequence and location of the PCR primers

131

Name Mutation type Nucleotides (5’->3’) PCR size (bp) NCBI ref. Number
HbCS-F HbCS CCA AGA CCT ACT TCC CGC AC 784721
HbCS-R HbCS GGC ACA TTC CGG GAT AGA GAG 613 784721
SGE1-F RT-PCR SEA GTC GTC CCC ACT GTC GTC 784721
SGE2-R RT-PCR SEA ACG CCG TCC GAC TCA AGG A 152 7847214769706
SGE3-R RT-PCR SEA GGC TTA CTG CAG CCT TGA AC 112 769706

T1-F RT-PCR Thai ACC ATA CGG TTC ACC CAT TT 784721

T2-R RT-PCR Thai GCT CCC TTG GAT CTG CAC CTC T 7.84721+7.69706

A-primer-F RT-0*, -o*? TCC TGG CTT CTG TGA GCA CCG T 784721
A-primer-R RT-0*, -o*? ACC AGG AAG GGC CGG TGC AAG 127 784721
B-primer-F RT-0*, -o*? CAC CTC CAT TCT CCA ACC ACA G 784721
B-primer-R RT-0*, -o*? AGT CTG AGA GTG TGG ACG AGC C 176 784721
C-primer-F RT-0*, -o*? ACG CCT CCC TGG ACA AGT TC 784721
C-primer-R RT-0”, -o*? AGA AGC ATG GCC ACC GAG GCT C 80 784721
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Figure 1 Chromatogram of the multiplex real-time PCR representingthe optimal melt temperaturefor the detection

of 0*-thalassemia gene. A) Normal peak; B) --*** trait peak; C) -

(--SEA/__SEA)
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Figure 2 Schematic representing the position of three pairs of primer sets (A-, B- and C-primer). The duplication

units are divided into three homologous sub-segments (X, Y, and Z boxes) with regions of non-homologous

17-18

elements (I, II, III)

Melt Peak
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Figure 3 The melt peaks of A-, B- and C-primer which indicate the existence of PCR products. The monoplex

gPCR of each A-, B- and C-primer created specific melting temperature at 88.0, 84.8 and 84.0°C, respectively.
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Table 2 The samples of the Relative gene amplification ratio (R) calculation [R = 2°

DDCt]

Sample Ct Ct DCt DDCt R
A (¢ (c-8) (c-8) (c-a)
Unknown 1 30.67 30.27 -0.40 1.06 0.48
Unknown 2 29.84 30.41 0.75 0.09 0.94
Unknown 3 31.12 30.77 -0.35 1.01 0.50
Normal 30.00 30.66 0.66 - -
340
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Figure 4 High-resolution melting analysis of the A-primer to determine the Hb CS genotype. Samples were

from the DNA of the individual with HbH with Hb CS, Hb CS trait and normal control. The Hb CS carriers were

back up by direct DNA sequencing.
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Table 3 Thalassemia genotypes

Genotypes Number Percentage (%)
OLOL/OLOL 73 59
oo 16 13
- 1 0.8
-0’/ 18 16
oo 2 16

a“o/oo 6 5
-’ 2 2.4
Ao 3 2.4

-0 o 2 16

Total 123 100

Hb CS & 6 :18 homozygous -0.°7 deletion WU 3 T
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Figure 5 Gel electrophoresis of amplified DNA of deletional O.-thalassemia. The samples are as follows: lane

1,VC 100 bp Plus DNA Ladder Vivantis; lanes 2, -0*’ normal control; lane 3, -0 positive control; lanes 4 and 7,

-0*” normal samples; lanes 5 and 6, - trait; lane 8, -0** normal control; lane 9, -t positive control; lanes

10 and 11, -0** normal samples; lane 12, -0* trait.
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Abstract

Rationale: Alpha (Q) -thalassemia is a common hereditary hematological disease in northern Thailand. There
are many different genotypes. Affected fetus with hydrops fetalis syndrome almost always succumbs in the
uterus. Premarital Ol-thalassemia trait identification may help to provide the carrier individual a future appropriate
family planning. Objectives: The propose study aimed to access prevalence of Ol-thalassemia genotype among
the volunteered personals who were all in reproductive age of the University of Phayao. Materials and Methods:
One hundred twenty three DNA samples were undergone molecular characterization for Ol-thalassemia mutation.
Quantitative real-time PCR (q-PCR) with SYTO9 was applied for the detection of O’-thalassemia Southeast

Asian - deletion and O’-thalassemia Thai -

deletion. The relative gene quantification assay was for the
characterization of -0i°” and -0t*? deletions whereas high resolution DNA melting (HRM) analysis was for the
detection of hemoglobin Constant Spring (Hb CS, HBAZ codon142 TAA-CAA). In addition, the individual volunteer
has been notified the diagnosed results by the memorandum. The O-thalassemia traits have been provided
the genetic counseling. Results: Of the 123 volunteers, 16 cases were the o-thalassemia --"** deletions (13%)
and one was O’-thalassemia --"* deletions (0.8%). Eighteen cases were the -0°’ deletion (15%) while two cases
were -0 deletion (1.6%). The non-deletion O'-thalassemia; Hb CS was 6 cases (5%). Three cases showed the
presence of homozygous -0.*” deletions (2.4%). The heterozygous -0°” deletion/Hb CS was detected in 2 cases
(1.6%). HbH disease [0’- thalassemia (--*™)/ol*(-0*")] was 3 cases (2.4%). The calculated gene frequency of o',
O -thalassemia and Hb CS were 0.081, 0.126 and 0.033 respectively. Additionally, the counseled thalassemia
traits have more understanding the thalassemia prevention. Conclusions: The results of the study indicated
that there were an unusually high prevalence of O’- and O.'-thalassemia trait among the volunteering population.
According to Hardy-Weinberg's law 7 of homozygous O.-thalassemia, 20 cases of HbH diseases and 5 cases of
HbH/Hb CS disease will be born of one thousand pregnancies. It is therefore Ol-thalassemia test is thus necessary
in order that the counseled individual of Ot-thalassemia trait will be able to manage his family planning properly.
Keywords : @ Prevalence @ Alpha thalassemia trait @ Reproductive age personals ® University of Phayao
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