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A absorbance

Amp ampicillin

bp base pair(s)

cDNA complementary DNA DNA
CDR complementary determinant region

CFU Colony-forming unit

CP coat protein

CP coat protein

ELISA enzyme-linked immunosorbent assay

FR frame-work region

g gene

g gene

HRP horseradish peroxidase

HE Hepatitis E

HEV Hepeatitis E virus

Ig immunoglobulin

IPTG isopropyl-f3 -D-thiogalactoside B.D
Kb kilo-base pair(s)

mRNA messenger RNA RNA
NC nitrocellulose

OFR open reading frame

oD optical denesity

PAGE polyacylamine gel electrophoresis

PBS phosphate-buffered saline

PCR polymerase chain reaction

PEG polyethylene glycol

pfu plaque forming unit



RT-PCR
ScFv
SDS
TMB
VH

VL

rounds per minute

reverse transcriptase PCR PCR
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Abstract

Abstract

Therapeutic antibody has developed into the genetically engineering
antibody era in clinical application today through antiserum era in thirties and
monoclonal antibody era in eighties. In terminally clinical new medicine at
present, the genetic engineering antibody is the most one, and demonstrates
that therapeutic antibody has wide clinical application prospects and human
source antibody is the development trend of therapeutic antibody. Human
source phage antibody library technology has solved some difficult problems
such as human source antibody preparation , human hybridoma technology
poor efficiency , mouse monoclonal antibody animal source and so on. So it is
a powerful research tool in molecular biology and immunology domain.

In this research, lymphocytes were isolated from peripheral blood of 20
healthy people who did not undergo immune inoculation, and total RNA were
extracted and mRNA was isolated, and then reverse transcripted into cDNA.
On the basis of the primers which were designed by Bradbury in 1998,
additional 5 items primers were designed. With the combination of the direct
PCR and hemi-nest PCR, all human Ig V genes were amplifyed. By PCR
assembly method, VH and VL genes were assembled into scFv directly, and
then the scFv gene was cloned into pPCANTAB-5E vector. The ligation product
was transformd into Escherichia coli TG1 by electroporation. A human naive
antibody library containing 5.2x10” clones was constructed, and result of
restriction digestion analysis showed that its recombination rate is 95%. 10
random-chosen clones were sequenced and those results were analyzed by
Blast. It was found that these clones all contained human antibody variable
sequence and no repeat sequences exist. Purified scFv genes segments were
digested by BstN I and analyzed by PAGE electrophoresis; as a result, their
profiles of restriction digestion had nothing in common with each other. The
results mentioned above proved that the human naive antibody library has good
genes variety.

Transformed cells are then infected with M13KO7 helper phage, and
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Abstract

the human naive phage antibody library was constructed successfully. The titer
of phage antibodies was 6.79x10'’cfu. The phage antibodies were screened
with purified antigen NE2. After three rounds “absorb - elute —concentrate”
screening, the yield rate of phage antibody was improved to 1.9x10™ from
original 9.2x10°. And ELISA activity also increased 5.28 times. All these
indicated human phage antibodies have got effective harvest.

With routine indirect ELISA, 309 phage positive clones were detected
from about 2300 clones. Further analysis showed that these clones were not the
specific clones for NE2 antigen. Subsequently, competitive ELISA was used to
replace indirect ELISA to measure phage antibody. The results showed that 3
phage antibodies with specifically binding NE2 antigen were gained. All these
results indicated competitive ELISA was more suitable for measurement of
phage antibodies and could get rid of non-specific absorption more effectively.

In summany, in this study a human naive phage antibody library with
good genes variety was constructed successfully, and the methods for screening
phage antibody were optimized. And this study established the foundation for
screening neutral human monoclonal antibodies specific for a lot of antigens,

such as virus, pathogenic bacterium, toxin, etc.

Keywords. human naive phage antibody library, phage antibody, scFv
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Table 1 Monoclonal-antibody-based ther apeutics on the market

21]

OKT3 CD3 1986
Panorex 17-1A 1995
ReoPr o - Fab b 1994
a
Zenapax CD25 1997
Rituxan - CD20 1997
Simulect - CD25 1998
Remicade - TNF-a 1998
Herceptin HER-2 1998
Synagis RSV F RSV 1998
Mylotarg CD33 2000
Campath CD52 2001
Zavalin Y. CD20 2002
Humira TNF-o 2002
Xolair IgE 2002
Bexxar | CD20 NHL 2003-6-30
Raptiva CDlla 2003-10-27
Erbitux - EGFR 2004-2-12
Avastin VEGF 2004-2-26
F
M13 fd f1
DNA 6400 nt 10 10
CP 2700
CP CP CP CP
CP CP
CP CP CP CP
2
CP CP
CP M13
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Table 2 The compare of phage display system of protein 3 and protein 8
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Fig .1 Schematic diagram of a filamentous phage displaying scFv
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