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Application of the Multiplex GAP Polymerase Chain Reaction (PCR) Analysis
for 7 Common Deletional Ol-Thalassemias Detection in Routine Laboratory

Service

Waraporn Glomglao, Wiyakan Utto, Wilaiwan Chansing, Parichat Pungamritt, Worrawut Chinchang,
Vip Viprakasit

Alpha thalassemias is the most common genetic disease found in Thailand. The major cause of
Ol-thalassemias are deletions which remove either single or both linked O globin genes namely OU" and
O.° respectively. Heterozygotes for Ol thalassemia are clinically silent. In general, Ol thalassemic patients
with compound heterozygotes for O° and OL" thalassemia resulting in Hb H disease have mild to
moderate anemia and require transfusion infrequently. The most severe form is Hb Bart’s hydrops in
which the affected fetus die in utero or soon after birth due to homozygous of OL° thalassemia.

Several molecular techniques could be used to detect O thalassemia including conventional Southern
analysis. In our laboratory, we developed an in house Multiplex GAP PCR analysis for simultaneouly

SEA THAI

detecting seven common O’ and O thalassemia deletions. These include o7, -otE, A .

-2, Pt and --MEP_ This technique could detect heterozygotes homozygotes and compound heterozygotes
for these deletions in a single reaction with high efficiency and less labour intensive compared to
conventional technique. We applied this technique in 377 samples in our routine diagnostic service. The

genotype identified were OLOU/OUOL in 210 (565.7%), --/O0LQL in 81 (21.5%), -O/OLQL in 54 (14.3%),

--/-OL (Hb H disease) in 27 (7.2%) and -O/-OL in 5 (1.83%) cases respectively. Hematological parameters
and hemoglobin data among these genotypic groups were compared and presented.

Key words : Multiplex gap PCR, Ol-thalassemia, deletion, genotype
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Tan AS et. al, Blood. 2001 Jul 1; 98 (1): 250-1.)

Name 5'—> 3' sequence ANNITNIY Amplicon (size)
LIS1-F ATACCATGGTTACCCCATTGAGC  0.5UM  Lis1 8"UTR fragment (2350bp)
LIS1-R AGGGCTCATTACATGTGGACCC  0.5UM
02/3.7-F  CCCCTCGCCAAGTCCACCC 0.2UM  -U*'jxn fragment (2022/2029 bp)
3.7/20.5-R  AAAGCACTCTAGGGTCCAGCG 0.2UM
02/3.7-F  CCCCTCGCCAAGTCCACCC 02UM  U® gene (1800bp)

02-R AGACCAGGAAGGGCCGGTG 0.2UM

4.2-F GGTTTACCCATGTGGTGCCTC 05UM  -LL** jxn fragment (1628 bp)
42R CCCGTTGGATCTTCTCATTTCCC  0.5UM

SEA-F CGATCTGGGCTCTGTGTTCTC 02UM - jxn fragment (1349 bp)
SEA-R AGCCCACGTTGTGTTCATGGC 0.2UM

THAI-F GACCATTCCTCAGCGTGGGTG 0.3UM - jxn fragment (1153 bp)
THAI-R CAAGTGGGCTGAGCCCTTGAG 0.3UM

20.5-F GCCCAACATCCGGAGTACATG 0.2UM  -(0)**%xn fragment (1007 bp)
8.7/20.5-R  AAAGCACTCTAGGGTCCAGCG 0.2UM

MED-F TACCCTTTGCAAGCACACGTAC 02UM - jxn fragment (807 bp)
MED-R TCAATCTCCGACAGCTCCGAC 0.2UM

FIL-F TTTAAATGGGCAAAACAGGCCAGG 1.0UM - jxn fragment (546 bp)
FIL-R ATAACCTTTATCTGCCACATGTAGC 1.0UM

Jxn = Junction.

Wit 6 -0 7/oL
wawm 7 -ot2/-SEA
M = Marker DNA Lambda siagendulessi Hind

1T nag EcoRI

msulanadlulnihillasganenaves PCR

product nldaail

External gene control = 2350 bp
(LIS 1 gene 3’'UTR fragment)
Normal gene (O(2 gene) = 1800 bp
fragment (OLOL)
gﬂﬁ 1: uamwaﬁxéﬂimﬂw%%amaa Multiplex gap -S** junction fragment (-- °**) = 1349 bp
PCR lunguénedaniid ulnddaseliil -"*junction fragment (") = 1153 bp
weaf 1 o --junction fragment (--) =546 bp
naaf 2 Lo -MPjunction fragment (--""*°) =807 bp
LLm“ﬁ 3 --Flyon -(00)*® junction fragment (-(00)**®) = 1007 bp
uail 4 -0l -0*" junction fragment (-0C*") = 2022 bp
uail 5 ()™ 0oL -O*? junction fragment (-O(**) = 1628 bp
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ooL-0t? 3 - - 1 - 1 -
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MIsNN 4 wassmnanIaamaridinideauanlsziande q  weamadlulndvesdudaihmdas-ile
mzluneiiinannstiaglulnadwiuln@ (Hb A uaz A2 <3.5%)

Mlnd Arwfiees Hb Het Rbe MCV MCH MCHC RDW

UM (g/d1) (%) (x10°-mm®) (fL) (p) (g/ab) (%)
Mean T SD 12.3112.60 36.1917.49 4.5610.82 79.4319.56 27.07%3.76 33891199 16.14+13.90

ooUoLeL  Median 12.7 37.20 4.67 81.10 28.20 34.00 13.40

(85) Min:Max 3.8-17.0 11.5-49.2 1.47-6.25 47-94 13.8-32.7 23.4-40.0 10.8-29.8

Mean £ SD 11.8011.07 36.93+3.40 5.76(0.50 64.5117.92 20.64+2.77 31.9710.96 16.0412.07

oLQL/-- Median 11.8 36.75 5.75 64.6 520.6 31.85 15.25
(33) Min:Max 10.2-16.3  31.6-46.2 4.83-7.05 50-96 14.8-31.8 29.5-34.5 11.9-20.8

Mean + SD  12.0012.20 36.0516.17 4.8510.61 74.34%9.20 24.7613.66 33.21F1.62 19.08(21.8

ooy-0r  Median 12.45 374 4.87 74 24.7 33.15 135
(23) Min:Max 6.6-15.3  20.1-46.1  299-559  46.0-96.0 13.0-32.7 28.3-37.0 10.7-26.9

Mean (SD  9.1371.32 28.8614.87 548%0.84 52.7516.81 16.81F+2.41 32.04%3.20 23.8715.31
O~ Median 9.3 204 5.57 53 16.35 31.6 22.7
(27)  Min:Max 5.0-12.7 11.4-36.6  2.84-7.29 40.0-77.0  14.1-26.9 26.4-43.9 12.7-35.7

Mean (SD  11.310.87 349F+195 4.89F1.03 70.7519.91 22951399 82451151 15.92%3.96

-OU/-OL Median 114 35.9 5.44 66 20.9 31.6 16.4
4) Min:Max 10.8-11.7  32.4-36.9 3.88-6.07 61.0-84.0 18.7-27.8 30.8-34.1 12.3-21.3

abu1eage : Hb = hemoglobin
Het = hematocrit
Rbc = red blood cell
MCV = mean corpuscular volume
MCH = mean corpuscular hemoglobin

MCHC = mean corpuscular hemoglobin concentration

RDW = red cell distribution width
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