Thesis Title Development of Enzyme-Linked Immunosorbent Assay for

Screening Alpha-Thalassemia Carriers

Author Miss Sumontida Sayachak

Degree Master of Science (Medical Technology)

Thesis Advisory Committee

Lecturer Dr. Sawitree Chiampanichayakul Chairperson

Associate Professor Dr. Watchara Kasinrerk Member

Assistant Professor Dr. Thanusak Tatu Member
ABSTRACT

Thalassemia is a common genetic disorder characterized by reduction or
absence of globin chain synthesis. The two main thalassemia syndromes are -and a-
thalassemia. The most defects of B-thalassemia are point mutations leading to the
decrease in B-globin chain synthesis while a-thalassemia is usually caused by the
deletion of one or more a-globin genes. Reduction rate in synthesis of the a-globin
chains in a-thalassemia results in an excess of free y- or B-globin chains which

produce Hb Bart’s (y4) and Hb H (B4), respectively. There are two common types of
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a-thalassemia, a-thalassemia 1 and o-thalassemia 2. The a-thalassemia 1 which is

deletion of both al and o2 globin genes, especially a-thalassemia 1 with the

Southeast Asian deletion (-->**

), Is the most common cause for Hb Bart’s hydrops
fetalis syndrome. The a-thalassemia 2 is characterized by the deletion of one a-
globin gene. The combination of a-thalassemia 1 (SEA type) with a-thalassemia 2
causes of Hb H disease (--°5/-a). Recently, several methods for screening of a-
thalassemia 1 carriers are available. However, the available screening methods are
not suitable for screening carriers in large populations.

In this study, a sandwich enzyme-linked immunosorbent assay (ELISA) was
developed for detecting Hb Bart’s presented in a-thalassemia carriers. To develop
this method, the produced monoclonal antibodies (mAbs), named Thal GJA and Thal
N/B, were initially purified by affinity chromatography using protein G Sepharose
column. By indirect ELISA, mAb Thal GJA was demonstrated to specifically react
with hemoglobin Bart’s whereas mAb Thal N/B reacted to various types of Hbs. The
mAbs Thal GJA and Thal N/B were used to establish a sandwich ELISA for detection
of Hb Bart’s.

In the sandwich ELISA, anti Hb Bart’s mAb Thal GJA was used as a
capture antibody. MAb Thal N/B was labeled with horseradish peroxidase (HRP) and
used as conjugate. For this ELISA, 100 pug/ml of mAb Thal GJA for coating plate
and 1.25 ug/ml of HRP conjugated Thal N/B was found to be the optimal condition.
The optimized ELISA has a very high sensitivity which could detect Hb Bart’s at less
than 10 ng/ml. The developed sandwich ELISA was then applied to detect Hb Bart’s

in 91 blood samples. These samples were characterized for hematological parameters



vii
by an automated blood cell counter, hemoglobin typing by high performance liquid
chromatography and a-globin genotyping by Gap-polymerase chain reaction method
(PCR). Sixty-four out of 91 subjects were shown to be thalassemia heterozygote
which were subsequently classified into several type of thalassemia; 26 a-thalassemia
1 (SEA type), 6 double heterozygotes of a-thalassemia 1 (SEA type) and f-
thalassemia, 6 double heterozygotes of a-thalassemia 1 (SEA type) and hemoglobin E,
5 double heterozygotes of a-thalassemia 2 and B-thalassemia, 2 double heterozygotes
of a-thalassemia 2 and hemoglobin E, 8 B-thalassemia heterozygote, 7 hemoglobin E
heterozygote and 4 a-thalassemia 2 heterozygote. The rest of 27 were found to be
hematological normal and thalassemia free. By the sandwich ELISA, it was found that

_SEA

36 out of 38 with a-thalassemia (-->="") deletion showed positive reactivity with Hb

Bart’s at concentrations between 4.50 to 156.2 ug/ml, whereas 6 samples carrying a-
thalassemia 2 gene presented Hb Bart’s at 4.55 to 84.44 ug/ml. In the case of -
thalassemia heterozygote, Hb E heterozygote and normal samples, majority of them
showed negative results for the sandwich ELISA. Unexpectedly, Hb Bart’s were also
detected in 2 samples characterized as normal subjects, 4 samples as - thalassemia
heterozygote and 2 samples as Hb E heterozygote.

Taken together, the results demonstrate that the developed sandwich ELISA

has high sensitivity for identifying adult heterozygote of the (-->*

) a-thalassemia 1
deletion and it may be an alternative affordable method for screening the thalassemia

carriers in several populations.
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