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NATCHA PRUKSAMETANAN : PRODUCTION OF HUMAN
MONOCLONAL ANTIBODIES AGAINST RABIES VIRUS USING
PHAGE DISPLAY TECHNOLOGY. THESIS ADVISOR : ASSOC. PROF.

MONTAROP YAMABHAI, Ph.D., 159 PP.

PHAGE DISPLAY/RABIES VIRUS/SINGLE-CHAIN FRAGMENT (scFv)/

HUMAN MONOCLONAL ANTIBODY

Human monoclonal antibodies against the rabies virus were selected from non-
immunized human scFv library (YAMO-I library) and immunized library (Yamo-Rb
library) by using phage display technology. The affinity selection (Bio-panning) was
performed for 1-5 rounds by using two types of inactivated rabies vaccines as targets.
These were purified vero cell rabies vaccine (PVRV) and purified chick embryo cell
vaccine (PCEC). In addition, a viral coat protein (RVG) was also used as a target for
biopanning. A total of 16 positive clones from various methods of biopanning that can
bind specifically to rabies virus, i.e.; IRA7c (IVB4cv), IIIRC2c, IRC3c, IYCllc,
IYC12c, IYDl1c, IYF5c, IIRDSv, I1YB5v, IIYG4v, IIYESv, IIYGS8v, IIYD4v, R1, R4
and Y6 were isolated and their genes were sequenced. The ELISA results showed that
the positive clones always bind strongly to the targets that were used for the
biopanning. However, some clones can cross-react to the related virus. All of the
clones isolated using viral glycoprotein contained only partial scFv fragments and
none of them could bind to the whole inactivated virus (PCEC and PVRV). The amino
acid sequence analysis of the selected clones was performed using information

obtained from automated DNA sequencing. The 3D structure of clones I'YF5c, IRA7c



and IIRC2c were predicted. In addition, selected scFv clones were engineered to
create scFv- alkaline phosphatase (scFv-AP) fusions and used as reagents for one-step
detection in the ELISA format. In vitro neutralization assay using different phage
clones showed that clones IRA7c and IIIRC2c could inhibit viral infection. The
selected scFv antibody fragments were expressed as soluble forms using E. coli non-
suppressor strain, HB2151, or cloned into pET27b vectors and expressed in E. coli
BL21 (DE3). Then selected soluble antibody fragments were tested for their ability to
bind the rabies virus by using an enzyme-linked immunosorbent assay (ELISA).
Finally, purified soluble scFv antibody fragments of clones IYF5c, IRA7c and
IIIRC2c were tested for neutralization activity. While clone IYF5c interacted
specifically and strongly to the PCEC target, it did not neutralize the virus. Only
clones IRA7c and IlIRC2c, which were derived from immunized library showed
neutralization of the rabies virus in vitro at 4.54 1U/mg and 0.20 1U/mg, respectively.
These isolated recombinant scFv antibodies could be further developed to be used for

diagnostic and therapeutic purposes in the future.
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