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2. ﬁWﬂW‘sLﬁNﬂ%mm beta globin gene oeAs polymerase
chain reaction (PCR) Iae/l¥ primer ﬁﬂ%uﬂ‘;@mﬂmsﬁﬂm
Aowntil® (Table 1) Tasuals beta globin gene aanilu
2 dm%@mamqm beta globin mutation %ﬂ%&l@‘ﬁimﬂﬁ
et #3711 1senauene exon T uay I 'l¢ PCR product
9119 761 base pair dfigassenauan exon I ¢ PCR
product 211® 660 base pair (Figure 1)

3. ¥ PCR product 714 lHu3avalaeldgmhen Qlaquick
PCR Purification Kit (Qiagen, Germany)

4. ludhnszunums asymmetrical PCR gl ABI
PRISM™ BigDye Terminator Cycle Sequencing Ready
Reaction Kit protocol (Applied Biosystems, USA)

Table 1 Sequences of the primers used and size of the polymerase chain reaction product obtained from the

DNA sequencing

Primer Nucleotide sequence (5’ 3) Product size (bp)
S-Exon1-2 AGA AGA GCC AAG GAC AGG TAC G
A-Exon1-2 GGG AAA CAGACG AA 761 bp
S-Exon3 TCC CTA ATC TCT TTC TTT CAG G
A-Exon3 GCT AGT TCA AAC CTT GGG AAA A 660 bp
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Figure 1 Shematic diagram showing the beta globin gene (3 exons and 2 introns). Nine different mutations

found in this study are indicated at the top of the figure. Annealing sites of the polymerase chain reaction (PCR)

primers and PCR product size are demonstrated at the bottom of the figure.
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Table 2 The proportion of beta globin mutations identified

in Phitsanulok

Mutation N (Allele) %
codon 41/42 (-TCTT) 44 44
codon 17(A—>T) 36 36
-28 (A—Q) 10 10
IVS-I-1 (G—T) 4 4
-87 (C—A) 2 2
Codon 35 (C—A) 1 1
codon 71/72 (+A) 1 1
IVS-1I-654 (C—>T) 1 1
Codon41 (-C) 1 1

Total 100 100
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Table 3 Distribution of beta globin mutations in Southeast Asia and South China

Frequency (%)

Mutation Phitsanulok® Myanmar®  South Vietnam®  Malaysia® Indonesia®  South China’
n = 100 n = 209 n = 68 n =41 n = 59 n =93
cd 41/42 (-CTTT) 44 (44.0) 48 (23.0) 24 (35.3) 5(12.2) 1(1.7) 45 (48.4)
cd17 (A-T) 36 (36.0) 19 (9.1) 17 (25.0) 1(2.4) 1(1.7) 9(9.7)
-28 (A-Q) 0 (10.0) 3(1.4) 5(7.3) 0 (0.0) 0(0.0) 7 (7.5)
IVS-1-1 (G-T) 4(4.0) 59 (28.2) 4 (6.0) 3(7.3) 6 (10.2) 0(0.0)
-87 (C-A) 2 (2.0) 0(0.0) 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
cd35 (C-A) 1 (1.0) 7 (3.3) 0(0.0) 2 (4.9) 1(1.7) 0(0.0)
cd 71/72 (+A) 1 (1.0) 3(1.4) 5(7.3) 0 (0.0) 0(0.0) 0(0.0)
IVS-2-654 (C-T) 1 (1.0) 5(2.4) 5(7.3) 3(7.3) 7 (11.9) 20 (21.5)
cd41 (-C) 1 (1.0) 2 (1.0) 0 (0.0) 0 (0.0) 0(0.0) 0(0.0)
IVS-1-5 (G-C) 0 (0.0) 32 (15.3) 0 (0.0) 20 (48.8) 32 (54.2) 0(0.0)
619bp deletion 0 (0.0) 2 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0)
cd44 ( -C) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 0(0.0) 0(0.0)
cd15 (G-A) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 4 (6.8) 0 (0.0)
cd16 ( - ) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
-31 (A-Q) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
cd5 (-CT) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
cd15 (-T) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
cd8/9 (+G) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0)
¢d30 (G-C) 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0) 1(1.7) 0(0.0)
IVS-1-1 (G-A) 0 (0.0) 3(1.4) 0 (0.0) 0 (0.0) 1(1.7) 0(0.0)
cd95 (+A) 0 (0.0) 0(0.0) 7 (10.3) 0 (0.0) 0(0.0) 0(0.0)
Chinese®y(“YOP) thal 0 (0.0) 0 (0.0) 1(15) 0 (0.0) 0 (0.0) 0 (0.0)
cd19 (A-G) 0 (0.0) 0(0.0) 0(0.0) 6 (14.6) 0 (0.0) 0(0.0)
-29 (A-Q) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0) 0(0.0) 1(1.1)
Unknown 0 (0.0) 19 (9.1) 0 (0.0) 1(2.4) 5 (8.5) 11 (11.8)
(

Source of data: * present study; ” Ne-Win et al. (2002); ©

Svasti et al. (2002);

¢ Yang et al. (1989); °© 1989): ' Chan et al. (1987)

Lie-Injo et al.
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The Spectrum of Beta Thalassemia Mutations in Phitsanulok

Prisana Charoenpornl, Peerapon Wongl, Saisiri Mirasena’, Phanchana Sanguansermsriz,
Sawischayaporn Jermnim', Sukumarn Niyomtham', Nungruthai Nilsri®, Kullanit Pangwangthong’,

Torpong Sanguansermsri-

"Thalassemia Research Unit, Naresuan University Hospital, Faculty of Medicine; “Department of Biochemistry, Faculty of Medical Science;
*Department of Medical Technology, Faculty of Allied Health Science, Naresuan University, Phitsanulok: ‘Department of Pediatrics, Faculty
of Medicine, Chiang Mai University, Chiang Mai

Background: Homozygous beta thalassemia and compound heterozygous hemoglobin E / beta thalassemia are
the leading genetic problems in Thailand. The spectrum of beta thalassmia mutations reported in the upper
northern Thailand may not suitable to be applied in the lower northern region because of genetic diversity
due to geographic difference. To design the suitable diagnostic schema for the detection of beta globin gene
mutations in prenatal diagnosis of beta thalassemia in Phitsanulok, we need Ilocal data to be applied. Objective:
The study’s aim was to identify the common beta globin gene mutations in Phitsanulok, lacated in the lower
north of Thailand. Materials and Methods: One hundred blood specimens from pregnant women and their
spouses in Phitsanulok, diagnosed with beta thalassemia heterozygote determined by hemoglobin A2 level from
Diethylaminoethyl Sephadex microcolumn chromatography, were consecutively collected at Thalassemia Research
Unit, Faculty of Medicine, Naresuan University. Beta globin gene mutations were identified by using direct DNA
sequencing technique. Results: Among 100 beta thalassemia alleles investigated, codon 41/42 (-TCTT) mutation
was the most frequent, identified in 44 samples (44%). Other beta globin gene mutations detected were codon
17 (A—>T): 36%; -28 (A—>Q): 10%; IVS-I-1 (G—>T): 4%; -87 (C—>A): 2%; codon 35 (C—>A): 1%, codon 71/72
(+A): 1%; IVS-II-654 (C—>T): 1%, and codon 41(-C): 1%. No new mutations were found. Conclusion: Codon 41/42
(-TCTT) and codon 17 (A—>T) were the two most common beta globin mutations identified, comprised of 80%
of all detected mutations. -28 (A—>G) was the third most common mutation which showed a unique genetic
difference from the upper north. The spectrum of beta globin gene mutations from this study can be applied in
the prenatal diagnostic schema for beta thalassemia in the lower north of Thailand.

Key Words : ® Beta globin mutation @ Thalassemia @ Phitsanulok
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