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Fig. 1 Schematic outline of the approach used for Fab library construction

Light-chain and heavy-chain Fd fragment-encoding DNA sequences were amplified independently,

fused by

overlap-extension PCR, and cloned directionally by using two asymmetric sites of the rare cutter Sfi | . Fab was transcribed as

a single dicistronic transcript under the control of one LacZ promoter. The amber stop codon (cross) between the antibody

genes and bacteriophage gene Il enables the production of soluble Fab fragments in a non-suppressor strain of E. coli. (a)

The genes for the variable and constant regions were amplified separately. (b) Heavy-chain Fd and light chain DNAs were

assembled by variable regions and their constant counterpart respectively using overlap PCR. (c) Fd and light chain were

fused to form Fab-encoding sequences by overlap PCR. (d) Fab genes were directionally cloned into pComb3XSS phagemid

by making use of the Sfi [ site.
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Fig. 2 Three rounds of PCR for Fab repertoire cloning
1: DNA ladder (bps); 2: Fab; 3: Fd fragment of heavy chain; 4: Light
chain; 5: Constant region of light chain; 6: Constant region of heavy
chain; 7: Variable region of light chain; 8: Variable region of heavy

chain.
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Fig. 3 SDS-PAGE and Western blot analysis of purified
Fab

(a) Fab coomassie blue staining, /: Standard molecule mass marker, 2,3:

Fab; (b) Western blot of Fab.
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Fig. 4 Immunoprecipitation and Western blot analysis of
Fab

Met protein from cell extracts was immunoprecitated with Fab and

detected by Western blot analysis. 7, 2, 4: MKN45, S114 and NIH3T3

cell lysate immunoprecipitated with Fab; 3: S114 lysate only; 5, 6:

MKN45 and S114 cell lysate immunoprecipitated without Fab.
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Fig. 5 The binding ability of Fab was tested by FACS analysis
(a) NIH3T3 cells were incubated with Fab and FITC-conjugated anti-human Fab antibody (red line), or without
Fab (green line); (b) S114 cells were incubated with Fab and FITC-conjugated anti-human Fab antibody (red line),
or without Fab (green line).
Fig. 6 Co-localization detection of MKN45 and NIH3T3 cells staining with
Fab and rabbit anti-Met antibody, and Rhodamin-conjugated anti-Fab
antibody and FITC-conjugated anti-rabbit antibody
MKN45 and NIH3T3 cells were cultured in the same chamber.
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Affinity Maturation and Characterization of
Internalized Human Anti-Met Recombinant Antibody Fab

ZHU Jin"», ZHAO Ping'?, JIAO Yong-Jun", WANG Xin",
CAO Bo-Liang"", FENG Zhen-Qing”, GUAN Xiao-Hong""
("Key Laboratory of Antibody Technique of Ministry of Health, Nanjing Medical University, Nanjing 210029, China;
IWan Andel Research Institute, Antibody Laboratory, MI 49503, USA;
YHuadong Medical Institute of Biotechniques Nanjing 210002, China)

Abstract High affinity, fully human antibody fragment Fab that specifically bind to HGF receptor, Met (a
proto-oncogene product and a key molecule on tumorigenesis, invasion and metastasis), was selected from phage
display antibody library. To construct antibody library, the Fab gene fragment was constructed in 3 steps. The
variable region genes were amplified from VH and VL of anti-Met Fab selected from error-prone PCR mutation
library. Fab gene was assembled by overlap PCR and purified and digested with Sfi 1 , and inserted into
pComb3XSS. Positive phage-displayed antibody clones were selected on live cell lines and immobilized protein.
The purified Fab was verified by SDS-PAGE and Western blot, which showed two bands at about 25 ku and 27 ku
at the expected sizes. To analyze the immunological characters of Fab for Met binding, flow cytometry and
immunoprecipitation assays were set up and carried out with S114, MKN45 and NIH3T3 cell lines. The results
demonstrated Fab could bind native Met specifically on the S114 and MKN45 cell surface. In vitro cytotoxic assay
showed that only Hum-ZAP/anti-Met Fab complex could inhibit the Met positive cell growth, it illuminated that
anti-Met Fab bound the Met on Met positive cell surface and were internalized. For Met negative cell line NIH3T3,
no significant inhibition among the different dosages of Fab and Hum-ZAP. The results showed that anti-Met Fab
antibody fragments could recognize Met extracellular domain in native conformation with relatively high affinity.
Importantly, these antibody fragments were able to be internalized into Met over-expressed tumor cell lines

through binding to the Met receptor, and could be applied as a potential powerful reagents for clinical therapy.

Key words hepatocyte growth factor receptor (Met), phage-displayed antibody library, affinity maturation,

internalized antibody
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