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Original article
The detection of rare mutations for alpha globin gene using Next

Generation Sequencing (NGS)
Suwimol Siriworadechkul, Suravee Sroymora, Walaiporn Yimniam, Sornanong Wijitpracha and

Karan Paisooksantivatana

Department of Pathology, Faculty of Medicine Ramathibodi Hospital, Mahidol University

Abstract:

Background: Alpha thalassemia is a genetic disease caused by a mutation in the alpha globin gene. The most
common mutations are large deletions, which can be routinely identified using polymerase chain reaction (PCR).
Although point mutations are rare, they can be found among patients and cannot be detected by conventional
PCR. Next generation sequencing (NGS) is a novel sequencing technology capable of massively parallel detecting
point mutations. Objective: The study aimed to detect rare mutations in alpha globin gene using NGS. Methods:
NGS analysis was performed in 8 blood samples exhibiting a rare abnormal Hb peak by Hb typing. Results: A rare
mutation of 8 samples are Hb G-Honolulu [HBAZ2:¢.91G>C], Hb G-Waimanalo [HBAZ2:c.193G>A], Hb J-Singapore
[HBAZ2:¢.239C>G], Hb Port Phillip [HBA2:¢.275T>C], Hb G-Georgia [HBAZ2:¢.287C>T], Hb Siam [HBA1:¢.46G>C], Hb
Q-India [HBA1:¢.193G>C] and Hb Lansing Ramathibodi [HBA1:¢.264C>G]. Coinherited mutations were identified
in 2 samples: Hb Lansing Ramathibodi [HBA1: ¢.264C>G] coinherited with alpha thalassemia (-3.7 kb) and Hb
G-Waimanalo [HBAZ2: ¢.193G>A] coinherited with alpha thalassemia (-3.7 kb) and Hb E. Conclusion: NGS could
be used to detect rare mutations in the alpha globin gene. In addition, rare mutation samples can be used as
positive controls and applied to molecular techniques in routine laboratories.

Keywords : @ Next generation sequencing (NGS) @ Rare mutation ® Alpha globin gene ® Alpha thalassemia
J Hematol Transfus Med. 2023;33:277-85.
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Figure 1 Hemoglobin typing of 8 samples with rare abnormal hemoglobin. The left and right panels show

capillary electrophoresis (CE) and high-performance liquid chromatography (HPLC) results, respectively
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Figure 1 Hemoglobin typing of 8 samples with rare abnormal hemoglobin. The left and right panels show

capillary electrophoresis (CE) and high-performance liquid chromatography (HPLC) results, respectively. (continued)
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Hb G-Waimanalo [HBA2:¢.193G>A] (-3.7 kb. and HbE)
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G

A

'
AGGTGGCCAACGCGCTG

Hb J-Singapore [HBA2:c.239C>G]

Hb Port Phillip [HBA2:¢.275T>C]

GCCCAACGCGCTGTCCG
G

GCACAAGCCTCGGGTGG
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Hb G-Georgia [HBA2:¢.287C>T]

Hb Siam [HBA1:c.46G>C]

GO0 T O CACET G TECAALG]T
C

LR LC T 000U ]T AALNGTC
C

Hb Q-India [HBA1:c.193G>C]

Hb Lansing Ramathibodi [HBA1:¢c.264C>G] (-3.7 kb)

AGGTGGCCGACGCGCTG G
C

GACCTGCAGGCGCACAA
C

A

Figure 2 Nucleotide sequencing chromatography demonstrates 8 rare mutations in the alpha-globin gene
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Table 1 Hematological parameters of 8 samples with rare abnormal hemoglobin

Hematological parameters

Hb Variant
RBC (10°/ul) Hb (g/dL)  Hct (%)  MCV (fl) MCH (pg) RDW (%)
Hb G-Honolulu 4.03 7.8 29.9 64.6 16.8 27.0
Hb G-Waimanalo (-3.7 kb and HbE) 4.99 111 32.7 65.5 22.2 16.6
Hb J-Singapore 4.24 12.5 37.8 89.2 29.5 12.3
Hb Port Phillip 4.37 10.8 34.8 79.6 247 14.8
Hb G-Georgia 4.83 14.3 43.3 89.6 29.6 12.0
Hb Siam 476 15 443 931 315 10.9
Hb Q-India 4.66 144 42 90.1 30.9 131
Hb Lansing Ramathibodi (-3.7 kb) 571 14.3 47.5 83.2 25.0 12.9

RBC: red blood cell; Hb: hemoglobin; Hct: hematocrit; MCV: mean corpuscular volume;

MCH: mean corpuscular hemoglobin; RDW: red cell distribution width
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