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Cloning of Fab Gene of an Anti-Human Bladder Cancer Monoclonal Antibody
and Its Expression in E. coli

ZHOU Lijun, WANG Yan, BAI Yin, ZHANG Hai-rong, YU Li-zhang ( Navy General Hospital, Beijing
100037, China )

[ Abstract ] Objective: To clone the Fab gene of a monoclonal antibody ( mAb ) BDI against human bladder cancer and
its expression in E. coli. Methods: Fd and k genes of mAb BDI were cloned by RT-PCR and inserted into an Fab expres-
sion vector. Phage displaying Fab and soluble Fab were expressed in E. coli. The N-terminal sequence of Vy; region was
corrected by PCR mediated mutagenesis. The antigen-binding characteristics of the Fab were tested by ELISA and immu-
nohistochemistry. Results: Fd and k genes were cloned into the expressing vector pP3MH and the phage displaying anti-
body and soluble Fab were expressed in E. coli, which showed weak binding activity to bladder cancer cells. Correction of
the N-terminal sequence of the Vyimproved the biding activity dramatically. The feasibility of the application of the Fab in
phage antibody library screening was confirmed by a simulated panning procedure. Conclusion: The Fab gene of an anti-
human bladder cancer mAb was expressed in E. coli. The importance of the N-terminal sequence on antibody binding ac-
tivity was suggested.

[ Key words ]  anti-human bladder cancer mAb; antibody variable region gene; Fab
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Sl T BDI-1 1Y Fd BEA w BEJEN MY T Fab BEF X
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3 UM IO S BT Y 2% 598 2 AR BDI-1 A% bk
FEZNNE B A6 5T BERL R WA PR W 5T BT 4R 403 ) s
98 JUT 43 WA T BT R 1G5 W AR BT 4K 3% 38 8804k p3MH
JETE pCOMB3H AR b A S BOE . KB
XL1-Blue 1% Bl J B VCSM13 g H Stratagene NI
Tag Bt A B P4 N VI BE2E I B Promega 23 Fl 6
1.2 BDI-Fab SRk AR MR HE | 5 S g D) %
1.2.1 SEEATRR S it, 5 Fd B 5519 : MHS
5'-ACTCCCAGCTCGAGCTKGTGSAGTCWGG,3' 51 ¥ A «

MG1 5'-AGGCTT ACTAGTACAATCCCTGGGCACAAT,

O35 AT BB Xhol 1 Spel A I 51 6 51 ( Rl £& 3
45 )e « BES'GIW R 3 Bl W IR G MKSL 5'-
CCAGTTCCGAGCTCGTGMTSACMCAGTCTCCA, MK52
5'-CCAGTTCCGAGCTCCAGATGACCCAGTCTCCA Al
MK53  5'-CCAGATGTGAGCTCGTSATGACCCAGWCTC-
CA. 3'5|%H MK3 5'-GCGCCGTCTAGAATTAACACT-
CATTCCTGTTGAA . B4 5154 W YIEE Sacl F1 Xbal
BRI S R FR AT o IHT 741 7 4 n] A2 XY
51 ¥Z 0L 3CHR 4 1.
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HH N D) 45 2 IE A A FEA T
1.3 BEREARPUARRFRIA

PR AERIEE S AN HE RN SB iRz
Agool WOGEEME ) =0. 6, N A% Bl 8¢ VCSM13 AR
B R(T70 pg/ml)  FHEFRAR . BRI .
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L Nhel {4k pBDI FREFEF M A B, A S8, 15
FF R EYE Fab B 34K pBDIS, LS AL KT

XL1-Blue , BEFRLIEIEE T H A R H & RN SB P72
Agoo =0.2, A TPTG Z 1 mmol/L,30°C ¥R . #
oW B
1.5 20 REIR S e B S 96( ELISA )
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W 37C RIS . LANER/ ToK LB 11 ) [E 24,
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G3EA BURE R BT ST S BB, 37 C I E 2
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HOWE B ARFTIARC 1:1 000 ),37°CHEE 1 h J5 OPD B4,

TR R AT IR % ) = (X IR A s -S0 5621
Agos )/ XTHE Aygs x 100% ,XF HEAL A g5 F9 AN T2 4410 1
SR I, S5 58 20 Sy fan 4o skl 790 st BT DR
1.7 PUOREASAL T

ARG BH P i P 2238 T KBS F5 J5 A VESM13
HEREE T R R, B0 U T A5 B A
Pifk. FLL1:10 000 B H 5 T 2 T 2 18 Bt I ( HB-
sAg WEHIAPARIR A, 5 2.5 x 100E] 40l 75 25 15 T Jig
BEIEAT1 h, FH PBS Uk 8 WK, B0 25 1L 5 10 ml 2t
B AR R XL1-Blue 41 Z B E , 29 W5, InA
R EE VCSMI3 , il # I RV AR BT R, 347 F —
FeRE MUK IEIEAT 3 SRR IR E . AREE IR IE TS S L K
/U RS 8 T PR B 1A R XILL-Blue 40 B )5 A 45, Pk
VEAN B 4E 7K, 1 45 5 5o [ 19 I B AR BT 0k, T PCR &
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1.8 e dnffb sk

X B 1 BT A0 M T 5 T BB 240 e B T n
Py A b 37°C TR, H] PBS RIS LA S B/ TN
il [ 5 A, 0 A AT M Fab 19 41 BR B 5 1T
4°C 3%, PBS )5 il HRP-HT X Fab 8% 2 h, L DAB
4, 37T HBsAg A —HU N I HEXTIR

2 5 R

2.1 BDI Py « A1 Fd JEP 918 K el

N ZR 5 98 A L H BB RNA & B BREE cDNA , 3
RT-PCR J5 ¥& 9 38 40 5% Dt 48 FRBT BDI A9 « A Fd B2
JITH S s 1 55— B 2R IX B AN, LGS T Fab &
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pGEM # i4 b, ) 5 i B Jir 35 O /s B AT AR X (A

(&), AR FEEESM )8 T MkIV FI MH3D MEAE

1 BDI 8471 Fab BRI EH# I E AT T XA DNA MISEEF 7
Fig. 1 DNA and amino acid sequences of BDI V, and Vk

underlined are CDRs

2.2 Fab BtAYIE Bl vE 0 25 K

AR « A1 Fd B RV o e 210 0 o R i A 6 5k
MR p3MH (& 2), FH 4 Bh g 25 00 J26 G i 45 1 oA 1R
PUiAR, ELISA A0 JH: 55 8% e e 40 L R EJ 45 &, e W]
HEAEEEWEME, A E( WG )R 0.422 £0.008, i
— LRI RN I A B, Ik T M Fab BX,
BB B an e s 06 32 1) H B LA
PESAARES , o AT PE Fab B, LA {HAU R 0. 193 +
0.008 . HHXFH: 80 ng/ml MR , 55 3£ A HLBL 1 16 1 AH
ZEKR,

B2 Fab Ri&#H 4k p3MH Eif
Fig.2 Fab antibody expression vector p3MH
Omp A and Pel B: leader sequences;
Myc: c-myc epitope that can be recognized by mAb 9E10;
GII : gene Il fragment; His6: Histidine hexamer
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H T LRI AR Fab 85 G 1805, AT EES 57
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2.4 HFIEJ5 Fab B8 s A

FIRHFIEJG ) BDI W Fab B2, Fab Bt & it
P2 80 ng/ml , ELISA il 52 3 5 A JB% 1 J65 40 g 5
EJ MRS58 T, 45 N3 1 FR , &8 IE )5 , s v
S ok, 5 R B R AR A Y
2.5 ZEAE LI

PRSI S Fab Y456 R SR, FRATIHEAT TR A

P S, LA/ BB T A0 ) 2 35 T 06 P (R SR AT 1Y) Fab
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255, UL BAT A5 2 A it B R DA 5 28 AR ) BB

EJ 20 i R — B R A

E3 BDIAZEXEEIKFIIR V, EEARE PCR 5| ¥HyiZit
Fig.3 The N terminal sequences of BDI Fab and 5’ PCR primer for V,, mutagenesis

A: N-terminal sequences cloned by 5’ primers at the first framework ( small letters are PelB sequence in the vector );

B: The genuine N-terminal sequence cloned by 5 primers at leader sequences ( small Letters are leader sequences );

C: PCR primer for the correction of BDI V; N-terminal sequence

#&1 BDI Fab 5ERLEM EJ 455 KA ELISA
Tab. 1 Binding of Fab fragments with human bladder
cancer cell EJ determined by ELISA ( A, =5 )

Phage displaying Fab Soluble Fab

Before correction 0.422 +0.008 0.228 £0.019
After correction 0.783 £0.015 1.027 £0.070
Negative control 0.043 £0.003 0.000 +0.008
Positive control 1.142 £0.021

x2 REH BDI WESFMEHE ELISA
Tab. 2 Competitive inhibition ELISA for

monoclonal antibody BDI

Competitor Amount ( ng)  Percent inhibition ( % )
BDI 10 7.82
BDI 20 20. 12
BDI 40 37.3
BDI 80 57.48
BDI 100 96.58
HBsAg Fab 100 10.6

2.6 AR
NRZSEUIBRIE A L5 ¥ 4E Fab (945521, 341
AR T 40 S i AL S, S5 R AN 4, BN E SR

Fab B2 55t EJ 4R 455 -

4 HEAHET BDI Fab
Fig.4 Immunohistochemical evaluation of the BDI Fab
A: BDI Fab; B: Anti-HBsAg Fab

2.7 YUK

Shy i — 20 A S T AR W R AT A B R S, O R DA
Je FHPOIA B At BLUBAHT BDI g A7 A UE AL T L6, 3%
TR BT ART 9% I 9 19 Wik BRI BC AR 55 50 HBsAg T4 LA
1: 10 0001y L AYE &, FH % Dk 98 4 B EJ A bl , i A
T 3 BB TR , 4 AE 1,2,3 5Pkt 10 4>
PAAEIEYEAT PCR MRS ELISA % , 45 5 & L
PETERE S5 0/10,3/10,9/10, 55 1,2 50 vk 1Y & 4
HAE S0 £5 LA b, UE B BT R M DR A A 1 B R 4F 3
THUREB AR BT NFAL

3 4t it

15 BT A PR 2R G A DL R 1 AR, iR
7 kI AR BRAR T EMARAS b AN RESE 4211 BR IR Y
RBEERS BT R R L 18 W RIA YT SR
T—EE . H 1984 ALK, FH A28 550 2 1]
B VRYUB MR BT, O E O TR 0. 4
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XF BDI-1 BT Y SC B A 5T R I AT T AR S 4 A
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JE RS BRSO R RN, A b 224 BRIt A
Ak

RT-PCR $5 AR B #E 37 S SRAS 04 W] A2 X PR 42 it
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BRI T 5 |03 A B A w] 78 RS LR s e, bl T3 14
FA)SHE T R s S iy R ot 2 oA DD S, i B 5 1A, AT 3
A FIAL B R AR Y U S E BRI R S S
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J& N IS FERR R IS I B CDR 1 AT AR, 1% X BEA
I B TR B e 1 B AR A T B 5 W T 4 S R A B A
G, FET 35 B Fab 35 PE 00 2288 Johnson 45 89 4 iH
PCR 5195 | AW 2 i 7 91 AR 16 AT S ma i iA Fr B i) &
PR IEHE T FRAT LR 7E Kk — RPN BN T
PO I, 2 5 R EE e AT AR X 5 g i 1 38 X B AR
TWPEA R0 FEAR T A — R IX i
S AR B BT e TR Y Fab B /s AR 55 i BT
SEETEE AT 41 47 398 AT A2 XY 5 4 2 5 i
GIHEAT AL, BV B 5 24K dl i PCR
IR SRR U (B B TE Sy BDI Vi (195046 17 471
Ji , EE T Fab BUBUIRSE A 16 M, AT A8 X 2 3k i
TEAERFHU A 1 v ) E VA T S — Bk

TEZAS BDI BHT 1 W B ARSI |, Sy i — 2P B ik
HINReWE 1, Bt~ — 20 B B R 347 N8
AEAT T JEA , F AT e 4 AR A e B it AT T P A
RRLALL T35 , FH I DG Wit A1 A e A K e I e 9 s o 4R i £
HEAT 10 000 5 BRI L AGHEAT T PRAR IR 1L )5, Iir e e
B A 30% TN IDE Ji Wk R AR BT A4, LA e AR R
15 50 A5 LA b W IZh 1A et X i e S 7 % IDE s 240 i
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