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THAE THAE MIN : ENGINEERING ANTI-BACTERIAL ANTIBODIES
FOR THERAPEUTIC AND DIAGNOSTIC PURPOSES. THESIS

ADVISOR : PROF. MONTAROP YAMABHALI, Ph.D., 229 PP.

SINGLE CHAIN FRAGMENT VARIABLE/AFFINITY SELECTION/GRAM-

POSITIVE/GRAM-NEGATIVE BACTERIA/SCFV LIBRARY

Antibodies have been used as therapeutic agents. Polyclonal serum therapy
started in the 1890s and soon became obsolete because of its complications and the
discoveries of antibiotics. After the introduction of monoclonal antibody technology in
1975 and that of phage display antibody technology in 1990, antibodies are once again
regarded as therapeutic agents. Nowadays, monoclonal antibodies for cancer and non-
communicable diseases are the best-selling drugs on pharmaceutical market. But there
are very few antibody biologics available for infectious diseases. This study aimed to
prove that single chain fragment variables (scFv) obtained by affinity selection
(biopanning) can be engineered into therapeutic and diagnostic agents for bacterial
infections using one Gram-positive (Propionibacterium acnes) and one Gram-negative
(Pseudomonas aeruginosa) model bacteria and the Yamo-I phage display human scFv
library. Three anti-P. acnes scFv and one anti-P. aeruginosa scFv were identified. Two
scFv, yPaclA8 (anti-P. acnes scFv) and yPgi3G4 (anti-P. aeruginosa scFv) were
further studied. Their specific binding property was confirmed by ELISA, Western
Blot, flow cytometry, confocal microscopy. deltavision ultra microscopy. and electron
microscopy. Anti-P. acnes scFv, yPacl A8, was used to immunoprecipitate its target,

CAMP factor 1, from P. acnes. Both scFv were subcloned to conjugate with EmGFP
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and used as a one-step immunostaining reagent. Moreover, both scFv were engineered
to couple with the biotin carboxyl carrier protein of Escherichia coli and successfully
biotinylated for future applications. Finally, both scFv were engineered to become full-
length IgG for three functional assays; namely, agglutination of live target bacteria,
enhancement of complement-mediated bacteriolysis, and opsonization of target
bacteria for phagocytosis by human macrophage cells. The results indicated that both
yPaclAR8 and yPgi3G4 IgG have the potential to be further developed into antibody

therapeutics in the future.
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