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ABSTRACT

Hemoglobin (Hb) Bart’s hydrops fetalis syndrome is the most severe type of
o-thalassemia caused by the deletion of all four a-globin genes. The total absence
of a-chain synthesis causes the accumulation of free y globin chains and forms
Hb Bart’s (ys) which contains about 80-90% of total hemoglobin.
Another hemoglobin presented in Hb Bart’s hydrops fetalis’s red blood cells is
Hb Portland (&yy2). All fetuses with this genotype die just before birth or a few hours
after birth. Moreover, mothers of these hydrops usually suffer from several obstetric

complications and half of them are dead under un-proper medical care. Couples with
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a-thalassemia 1 heterozygote have one-fourth opportunity in producing Hb Bart’s
hydrops fetalis babies. To reduce Hb Bart’s hydrops fetalis cases, the a-thalassemia 1
heterozygotes need to be identified and counseled. Currently, several methods for
identifying of a-thalassemia 1 have been developed. According to their complexity
and high cost, the available methods are not suitable for screening of a-thalassemia 1
carriers in the general populations. Simple and rapid method, such as
the immunological test, can overcome these problems. In this study, we aimed to
produce monoclonal antibodies against hemoglobins presented in the Hb Bart’s
hydrops fetalis. The generated monoclonal antibodies will be applied for development
of simple immunodiagnostic kit which will be used to screen a-thalassemia 1 carriers
in the future.

To generate monoclonal antibodies against abnormal hemoglobins presented
in the Hb Bart’s hydrops fetalis hemolysate, BALB/c mice were immunized by using
hemolysate of Hb Bart’s hydrops fetalis and purified hemoglobin Portland. With the
appearance of the specific antibodies, splenocytes of the immunized mice were
harvested and fused with myeloma cells to generate hybridoma cells. The produced
monoclonal antibodies were characterized for their specificities by ELISA and
Western blotting using different types of hemolysates, purified hemoglobins A, A,, E
and F and various globin chains including ¢, *y, %y, o, B and 8. In this study, we
generated four monoclonal antibodies which arbitrarily named HB1, HB2, HB3, and
HB4. These monoclonal antibodies recognized all types of hemoglobins originating

from both human and animals. And Thal-PL1, on the other hand, was shown to be
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anti-C globins monoclonal antibody since it specifically reacted to -globin chain
without cross reaction with any other globin chains. The generated anti-C globin
monoclonal antibody is of extreme potential for further development of
immunodiagnostic kit for detection of o-thalassemia 1 (SEA type) carriers.
In addition, the generated anti-hemoglobin monoclonal antibodies may also be used in
development of immunological test for another purpose such as occult blood in stool

and urine.
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