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ABSTRACT

Phage display technology is a powerful technique to generate antibody on
bacteriophage against various molecules such as polypeptide, protein and poor
immunogenic polysaccharide. Currently, production of monoclonal antibody by
traditional hybridoma technology is costly and cumbersome; therefore, recombinant
Fab antibody generated by the phage display technology can be a suitable alternative.
In this study, the objective is to produce phage displaying Fab fragment developed
from hybridoma cell lines producing monoclonal antibody against heparin using

phage display technology. The total RNA was extracted from 1B1 hybridoma cell



lines. RT-PCR was used to amplify cDNA coding for Fd fragment of heavy chain and
K light chain. After appropriate restriction digests, these cDNA fragments were
successively inserted into phagemid vector pComb3H-SS. The ligated product,
pComb3H+Fd+x, was transformed into Escherichia coli TG-1. The Fab gene was
expressed as fusion proteins with a phage coat protein in the pComb3 phage display
system. Phage displaying Fab fragments or “1B1 phage antibody” can react with
protamine sulfate that was immobilized on the plate in an indirect ELISA as well as
original 1B1 mAb compared the VCSM13 could not catch to immobilized antigen.

To further elucidate the nature of the 1B1 phage antibody epitope, the
reactivity with other polysulfated polysaccharides was evaluated using competitive
ELISA. It was found that 1B1 phage antibody has a strong binding to pentosan
polysulfate, heparin and dextran sulfate determining by concentration at 50%
inhibition (ICsp). The negatively-charged sulfate groups and iduronic acid residue
within polysulfated polysaccharide chains might be involved in antibody-antigen
interaction.

In conclusion, the Fab antibody fragment was successfully expressed on the
surface of VCSM13 bacteriophage using molecular engineering and phage display
technique. The novel phage antibody reacts toward natural occurring heparin, semi-
synthetic substances, pentosan polysulfate and dermatan sulfate. This recombinant
antibody may provide a good alternative to the use of protamine as a heparin-blocking

agent.
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