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ABSTRACT

Whooping cough or pertussis, a human disease caused by infection of the
respiratory tract by Bordetella pertussis, continues to be a public health problem. It
causes significant morbidity and mortality in young infants and children throughout
the world, even in well-immunized population. Although erythromycin is effective in
eliminating B. pertussis from the nasopharynx of infected patients, it does not
substantially alter the course of the disease unless it is initiated during the colonization
stage of the bacterium. This is because the systemic manifestations of pertussis are
mediated by pertussis toxin (PT), especially the S1 subunit (toxin active subunit of the
PT). Thus, therapy directed at PT is beneficial.
It has been documented by previous studies that several murine monoclonal
antibodies (MAbs) directed against PT components play important role in resuscitation
from pertussis severe morbidity.

However, anti-PT derived from a heterologous

source, e.g. murine monoclonal antibody, is not suitable for use in the human because
of the possibility of a human anti-murine antibody (HAMA) response. Therapeutic
human antibodies to PT produced by recombinant DNA technology should abrogate
the problem of HAMA.
Humanization is now a well established technique for reducing the
immunogenicity of xenogeneic monoclonal antibodies with reconstituting the binding
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affinity and specificity of the original MAb. The humanized-antibodies are prepared
by grafting the xenogeneic complementarity-determining regions (CDRs) onto the
most identical human immunoglobin frameworks.
Therefore, in this study the PT-neutralizing capability of murine MAb specific to
S1 subunit (MAbPT6-2G6) was studied in vitro, ex vivo and in vivo. It was found that
the MAb could inhibit the hemagglutination activity, CHO cell clustering activity and
leukocytosis-promoting activity of PT holotoxin.
Using peptide phage display technique, it was found that mimotopes/proposed
epitopes that bound specifically to MAbPT6-2G6 had amino acid sequences at
positions 86-90 (STSSS), 165-169 (LTVRR), 193-197 (TEYSN) and 213-225
(TSRRSVASIVGTL) of the S1 subunit of PT. The amino acids 165-169 are in the
enzymatic active site of S1 (Gi acceptor domain) while the sequence of amino acids
213-226 are juxtaposed to the S2 and S4 of B subunit of PT which cause agglutination
of chicken erythrocytes and bind to the receptor.

The findings implied that the

neutralization of the PT by the MAbPT6-2G6 was mediated either by preventing the
intracellular entry of the toxin by forming PT-antibody complexes that are unable to
traverse the plasma membrane and/or stereologically hindering the host cell binding
by the B pentamer.
The PT6-2G6-HuScFv coding DNA was constructed from the PT6-2G6
hybridoma cells using molecular cloning and antibody engineering technique. The
huscFv was then cloned into a phagemid vector. Phage clones harboring the HuScFv
specific to S1 were selected and used to transfect an E. coli for HuScFv expression.
The PT6-2G6-HuScFv were expressed, purified and subjected to evaluation for their
neutralizing activity against PT. It was found that the HuScFv could inhibit chicken
erythrocyte agglutination in the similar manner to the original MAb.

Therefore,

humanized-murine PT6-2G6-ScFv has a high potential for use as a non-antimicrobial
therapeutic alternative in order to effectively resuscitate the seriously affected patients
from pertussis.
KEY WORDS: PERTUSSIS/ WHOOPING COUGH/ HUMANIZED ANTIBODY/
MIMOTOPE / THERAPITIC ANTIBODY/ PHAGE DISPLAY TECHNOLOGY
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