Thesis Title Production and Characterization of Monoclonal

Antibodies to Alpha Hemoglobin Stabilizing Protein

Author Mr. Thanin  Saenghong

Degree Master of Science (Medical Technology)

Thesis Advisory Committee
Dr. Sawitree Chiampanichayakul Chairperson
Prof. Dr. Watchara Kasinrerk Member
Assoc. Prof. Dr. Chatchai Tayapiwatana Member

Asst. Prof. Dr. Yuttana Mundee Member

ABSTRACT

Thalassemia is a group of hereditary disorders with defects in the synthesis of
globin chains of hemoglobin. These defects lead to the absent or decreased synthesis
of the affected globin chains. Thalassemia can be divided into two major types, a-
and B-thalassemia. B-thalassemia is predominantly caused by point mutations in [-
globin gene, leading to the decrease of B-globin chain synthesis. The most mutations
are in functionally important regions of the B-globin. -thalassemia occurs when there
is a quantitative reduction of B-globin chains that are usually structurally normal. [3-

thalassemia is due to the impaired production of B-globin chains which leads to a



relative excess of a-globin chains. These excess a-globin chains are unstable and
precipitate within the erythroid precursors, leading to damaging their membranes,
accelerated apoptosis and premature destruction of the erythroid precursor in bone
marrow caused severity of anemia. However, the variable severity of -thalassemia is
reflected with B-globin gene mutation, o thalassemic gene interaction or variation in
the amount of HbF response. Recently, the newly discovered alpha hemoglobin
stabilizing protein (AHSP) has been suggested that an additional factor was related to
clinical severity of B-thalassemia. The AHSP is an erythroid-specific protein that
protects excess a-Hb from precipitation within cells. Moreover, it has been reported
that the altered levels and function of AHSP may account for the clinical variability
observed in B-thalassemia patients. Therefore, the detection of AHSP level for the
evaluation of clinical severity in -thalassemia patients is more interested. So far, the
detection of AHSP level by immunodetection assay based on monoclonal antibody
(mADb) against the AHSP has not been reported.

In this study, mAbs against human alpha hemoglobin stabilizing protein
(hAHSP) were produced by standard hybridoma technique. The hAHSP was kindly
obtained from Dr. Weiss M.J., while human alpha hemoglobin stabilizing protein-
biotin carboxyl carrier protein (hAHSP-BCCP) was constructed in our laboratory.
Both were used as an immunogen. To construct hAHSP-BCCP, hAHSP gene was
amplified from pGET-2T-hAHSP by a pair of primers with ECORI and Ndel sites.
With gel electrophoresis, the amplified PCR product with 308 bp was corresponding
to cDNA encoding hAHSP protein. Subsequently, the gene encoding hAHSP protein

was genetically linked with pAK400CB plasmid vector that contains biotin carboxyl
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carrier protein (BCCP)-coding sequence. This sequence serves as a target for in vivo
biotinylation. The resulted plasmid was called “pAK400CB-hAHSP”, which was
confirmed by PCR assay of hAHSP fragment and restriction enzyme analysis. After
pAK400CB-hAHSP transformation, biotinylated hAHSP-BCCP fusion proteins was
expressed in E. coli Origami B and used as an immunogen to produce monoclonal
antibody.

To immunize with biotinylated hAHSP-BCCP fusion proteins, hAHSP-BCCP
proteins were separated from other bacterial proteins, using streptavidin-coated
magnetic beads. The obtained biotinylated hAHSP-BCCP-beads were then used to
immunize two BALB/c mice. From standard hybridoma technique, splenocytes
obtained from immunized mouse with high titer of antibody were fused with
myeloma cells using 50% polyethylene glycol. After screening with indirect ELISA,
no hybridoma secreting mAb against hAHSP was obtained, while two hybridomas
secreting mAb against hAHSP were obtained from BALB/c mouse immunized with
hAHSP recombinant protein. The positive hybridoma clones were then propagated
and named MT-hAHSP1 and MT-hAHSP2.

The generated hAHSP mAbs were characterized by indirect ELISA and
Western blotting using hAHSP recombinant protein and hAHSP-BCCP generated
from various E. coli strains such as Origami B, Nova Blue, TG1 and XL-1 Blue. By
indirect ELISA, MT-hAHSP1 and MT-hAHSP2 mAbs were found to show reaction
with hAHSP recombinant protein. However, both mAbs did not react to any strains
producing hAHSP-BCCP. This implied that the prokaryotic expression system may
alter the hAHSP structure. Furthermore, the mAbs might recognize AHSP epitope

where was linked to BCCP. None of MT-hAHSP1 and MT-hAHSP2 could be reacted
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with either hAHSP or hAHSP-BCCP from Western blotting under reducing
condition, indicating that MT-hAHSP1 and MT-hAHSP2 might react to
conformational epitope of AHSP.

In the present study, the mAbs against the hAHSP, MT-hAHSP1 and MT-
hAHSP2 were produced. The characterizations of two generated mAbs could be
implied that the mAbs could react to conformational epitope of AHSP. However, the
reactivity of both MT-hAHSP1 and MT-hAHSP2 to native AHSP should be required
for further characterization, in order to indicate the severity for P-thalassemia

patients.
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