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Screening and characterization of high affinity human anti-Met recombinant
antibody scFv
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[ Abstract ] Objective: To prepare human high affinity antibody fragment scFv that specifically binds to cell receptor
Met by phage display technique. Methods: The variable regions were amplified from VH and VL of anti-Met Fab genes
screened from the natural immune Fab antibody phage display library. The scFv genes were amplified by overlap PCR with
different VH and VL library genes assembled by pairs of different CDR mutation primers. scFv DNA was purified and di-
gested with Sfil and was then inserted into pComb3XSS. Positive phage-displayed antibodies with high affinity were select-
ed on live cell lines. Results: After 5 cycles of cell screening and 2 cycles of antigen screening, 60 positive clones were
subjected to ELISA. The selected high affinity scFv gene was cloned into pBAD/¢glII for expression and was then studied
by SDS-PAGE and Western blotting; a band was showed at about 30 000 as expected. To analyze the immunological char-
acters of scFv for Met binding, flow cytometry and immunoprecipitation assays were carried out with S114, MKN45 and
NIH3T3 cell lines. The results of flow cytometry and immunoprecipitation demonstrated scFv could bind to natural Met
specifically on the surface of S114 and MKN45 cells ( Kd =4.763 x 10 *mol/L ), and the affinity was about 100 times
higher than before mutation ( Kd = 5.24 x 10 °mol/L ). The results of ELISA showed that there was no change in the
binding site of antigen after maturation of the affinity. Conclusion: It is indicated that anti-Met scFv antibody fragment
can recognize Met extracellular domain in natural conformation with relatively high affinity, and it may be a potential can-

didate for clinical diagnosis and therapy.
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VL KK E514) : VK1 : 5'-GGG CCC AGG CGG CCG
AGC TCC AGA TGA CCC AGT CTC C-3'; VK2: 5'-
GAAA GCC CCT AAG CTC CTG ATC TAT NNS NNS
NNS AGT TTG CAA AGT GGG GT CCC ATC AAG-3';
Vk3: 5'-TCG TTT GAT CTC CAG CTT GGT CCC CTG
GCC AAA AGT WNN WNN WNN WNN WNN WNN CTG
TTG ACA GTA GTA AGT TGC AAA ATC-3'; Vk4:5'
GGA AGA TCT AGA GGA ACC TTT GAT CTC CAG CTT
GGT CCC CTG 3';

VH R FES [ : VHL: 5" GGT GGT TCC TCT AGA
TCT TCC TCC TCT GGT GGC GGT GGC TCG GGC GGT
GGT GGG GAG GTG CAG CTG GTG GAG TCT GG 3';
VH2: 5’-GCA GCC TCT GGA TTC ACC TTC AVT RVM
WMY KMT ATG CAC TGG GTC CGC CAG GCT -3';
VH3 :5'- CCA GGC AAG GGG CTG GAG TGG GTG
GCA DHT NNS DGG DMT DMT GGA AGT AHC AVV
TAC TAT GCA GAC TCC GTG AAG GGC CG -3'; VH4:
5'-CG GCC CTT CAC GGA GTC TGC ATA GTA BBT
GDT ACT TCC AKH AKH CCH WNN ADH TGC CAC
CCA CTC CAG CCC CTT GCC TGG-3';VH5: 5'-CGAT-
GGGCCCTTGGTGGAGGC AGG GGA GAC GGT GAC
CAG GGT GCC CTG GCC CCA GTA GTC AAA WNN
WNN WNN WNN KYK CGC ACA GTA ATA CAC AGC
CGT -3'; VH6: 5'-C CTG GCC GGC CTG GCC ACT AGT
GAC CGA TGG GCC CTT GGT GGA GGC AGG GGA
GAC GGT GAC CAG GGT GCC-3',,

scFv JEHES [ . RSC-F: 5'-GAG GCG GAG GGC
CCAG GCG GCC GAG CTC CAG ATG ACC CAG TCT
CC-3"; RSC-B: 5'-GAG GAG CCT GGC CGG CCT GGC
CGG CAG GGG AGA CGG TGA CCA GGG TGC €3,

HHFTILIAT: N =A/C/G/T, D=A/G/T, V =
A/C/G, B=C/G/T, H=A/C/T, K=G/T, M=A/C,
R=A/G, S=G/C, W=A/T, Y=C/T,
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3R S1.82.83 \S4. fE 23 P rEkEd,S1 i 18 4~,S3
F3A,92 F1 sS4 45 1 4~ #EXE Phage ELISA 453 5%
T, ST Do {8 TR B2 B v HLARARE , $7R ST J2 SR Al
TR ik
2.3 # Met scFv ik 69 & ik & shik

W28 DNA T F 1 scFv 3L s0 kT pBAD/g Il 7,
AIFHe BE L-arabinose AN [R5 5 Rk 45 R BIR,
PR 55 SR IR X scFy IR B A K, 15
A BT SR, B R EiE R seFv B, BAE
H UV IS ATE , Rk 2 W EH I 20% £ 4. 1
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Fig. 1 Single chain antibody expressed in E. coli

TOP10 induced by different concentrations of
L-arabinose and purified by IMAC
Lane 1, 10: Standard molecular weight marker; lane 2-5:
Induced by 5% , 2% , 0.2% and 0.02% L-arabinose,
respectively; lane 6: Sonicated supernatant of 0.2%
L-arabinose bacteria; lane 7: The whole bacteria
protein induced by 0.2% L-arabinose; Lane 8:
Non-induced bacteria protein; Lane 9: E. coli. TOP10

only; lane 11: Purified scFv protein

2.4  #. Met scFv #Ak 8 .92 F 451

ELISA #2347 26 W, 24 scFv Hi B M 10 000
I E] 160 000 £5 8], D, fH M 1. 568 K&K %] 0. 166
( Blank 0. 145 ); St & DL IE 45 R R, scFV BB 45 &
S114 F MKN45 40 g 7 /) Met 5 4& 2 F1( 170 000 ) Al
Met IIAEFE F1( 140 000 ) ( &2 ).

FACS 23145 3 7, seFy HiAR GBS 5 K B K3k
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JIFRE Sk

M, (x10°) 1 2 3 4 5 6
Met 170— ’ |
Met 140

B2 piEREMNEZITIET Western blotting 5317
Fig. 2 Immunoprecipitation and Western blotting of S1
Met proteins from cell lysis were immunoprecitated with
S1 and detected by Western blotting. lane 1:S114 lysate
as a positive control; Lane 2, 3 and 5:NIH3T3, MKN45
and S114 cell lysate immunoprecipitated with S1;
lane 4 and 6: MKN45 and S114 cell lysate

immunoprecipitated without S1
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Fig. 3 Binding ability of scFv was tested by FACS analysis
A: NIH3T3 cells were incubated with S1, anti-myc antibody and
FITC-conjugated anti-mouse antibody ( white area ), or without
only SI( grey area, lapped over the white area ); B:S114 cells
were incubated with S1, anti-myc antibody and FITC-conjugated

anti-mouse antibody ( white area ), or without only S1( grey area )
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Fig.4 Competitive ELISA detection of scFv and Fab
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Experiment on D90 oncolytic strain of newcastle disease virus to kill lung cancer cells in vitro
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