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ELISA
CDR
Q503 A 1000-3061 2000 01-0086-05
1.1.4 Promega
HAMA ! E-tag
1:2000 Pharmacia
CDR - 2 HRP IeG
CDR 1.2
FR 1.2.1 >
5 HAB2S HAb25
N CDR CDR
CDR
5
1.2.2
DNA PCR
DNA
CDR 6 DNA
1 373A ABI
1.2.3 SDS-PAGE
1.1 7 SDS-PAGE
1.1.1 DH5a JM109 BL21 DE3 8
1.1.2 pUC19 pGEX —4T —1 pET — 15bs 1.2.4 ELISA ELISA
pET—-22b + 7721 5 % 10*
1.1.3 SMMC — 7721 cell mL 96 37C 24 h
10 min
1998-06-08 1999-05-24

© HERFRHEDIH R TS 9RiE R

http://journals. im. ac. cn



87

100 pL 10 mL PBS + 10011.30% CACCGCCAGA-3’ 5 BamHI
H,O, 30min PBS 3 5 P P4 pUC19-VHIm
min ELISA VHI1 EcoRI BamHI
30pg mL 5 Po6 P1212 pUC19-VKm
VK BamHI Sall
1.2.5 9 EcoRI Sall pUC19
HADB25 scFv-m25
2 pUC19-Vm
2.1 21
HADB25 8 2
pUC19-VKm  pUC19-VHIm 7
Pl 5-CATGC CA TG 80 PCR
GAATTCCAGGTGCAGCTGTTGGAG-3’ 5
Ncol EcoRI P4 5-CG GG AT C
CGAGCTCGTGATGACCCAG-3’ 5
BamHI P6 5-CG GG AT CC AG AT CC GC F1~F5 P1 P2 P3 Pb

F1 5-GAATTCGAGGTACAGCTGGTTGAATCTGGTGGTGGTCTGGTTCAGCCGGGTGGTT
CTCTGCGTCTGTCTTGC -3’

F2 5"-AGCCTGTTTAACCCAGTG CATCCAGTAAGAACTGAAAGTGTAAC
CAGAAGCAGCGCAAGACAGACGCAGAGAAC -3’

F3 5'-GCACTGGGTTCGTCAGGCTCCGGGTAAAGGTCTGGAATGGATC GG
TGAAATCAACCCGTCTAACGGTCGTATC -3’

F4 5-GTTCTTAGATTTGTCAACAGTCAGAGTAGCTTTGTTCTTGAACTTTT

CGTTGTAGATACGACCGTTAGACGGG-3’

F5 5-ACTGTTGACAAATCTAAGAACACTGCTTACCTGCAGATGAACTCTCTG

CGTGCTGAGGACACTGTGGTCTATTA-3’

P1 5'-CAT GCCATGGAATTCGAGGTACAGCTGG-3’

P2 5"-CTGAGGACACTGTGGTCTATTACTG-3’

Pb 5-AATCTTGCACAAGAATAGACCGCCGCAGAGTCCTCAG-3’
P3 5-CCGCTCGAGTCAGTCGACACGTTTGATCTCGACCTTGGTCCCTCCCAACG -3’

PCR HADB25
scFv-h25 pUC19-Vh
2.2
2.2.1 pGEX-
4T-1  GST
Xa
EcoRI Sall scFv-
m25  scFv-h25 pGEX-4T-1
DH5« pGEX-4T-m
pGEX-4T-h JM109

IPTG 1 mmol L
SDS-PAGE
12% 1 54
kD
30C IPTG
0.2 mmol L
2.2.2
E-tag
Pharmacia pCANTAB-SE pET-
15bs P9 37 bp 5 -
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WS RO BB SDS - PAGE 4H4f7
Fig.1 SDS-PAGE analysis of the
tWO expression strains

IM109/pGEX-4T-m and JM109/ pGEX-4T-h.

A.Low molecule weight marker; B, E. Total cell lysate
of IM109/pGEX-4T-m and JM109/pGEX-4T-h re-
spectively; C, F. Supernatant of JM109/pGEX-4T-m
and JM109/pGEX-4T-h respectively: D, G. Precipitate
of the supersonic lysate JM109/pGEX-4T-m and
IM109/pGEX-4T-h respectively. The target protein is

indicated by an arrow.

ATAG TTT AGC GGC CGC TTT GAT CTC GAC
CTT GGT CCC, 5 ¥ & Notl 1), LA P1,P9
314, 4+ 9 LA pUC19-Vmm & pUC19-Vh H # i,
PCR ¥ 3¥ scFv-m25 & scFv-h25 # [, PCR =# [
Wi H B &L Neol, Not 1 AEEY], 5 &t R He4b
FRHY pET-15bs 4%, §{t BL21(DE3) ; R %5
IR & pET-mE(B)# pET-hE( A L), 55
EFEPELRE, FEEL IPTG(Z%KE 0.2 mmol/
LF3IICHESEEL, EEAHE fEgeE. . L
B RUTIERE N, #H1T SDS-PAGE(15%), WLIE 2.

B 2 &, RENEREN RS ERER
ik, A IPTG ¥ E (0.05~0.5 mmol/L) B 3
AR EE(25.28.30.32C )6t =W A AR EE A
2.2.3 FIE: pET-22b( + ) BRI & 5 -4
FHAWESHKFR pelB, Al R AWK ETZYER
HRAR, KB E L - BAFETALHMEEA
HMF, Ll Neol, Nor I ESY], ¥ s E BN
¥HZ pET-22b( +), # BB EHRERN pET-
hH X pET-mH. PN ¥ 3% KB BL21 (DE3) KX
IPTG(# ¥ 0.2 mmol/L)iER, 30C F ik, & H
AR PNGE N Nt Er 9 &gk - i
fT SDS-PAGE. &R ER, FHHBE S ®R&E (B
B8). LA His-ZE{LH 4> S | A & 5 RO
(Bl ENER. SR AFEOHEPLL
{tHEMEA. SDS-PAGE(15%) 417 LA 3, X
WA, BIEEA 55, AT RGP AR SR & NE

2

B 2 4 MK pET-hE.pET-mE 24k
Bk ¥4 SDS-PAGE
Fig.2 SDS-PAGE analysis of the two recipients
which contain the recombinant plasm.ids
pET-hE.pET — mE respectively

A. Low molecule weight marker; B, E. Total cell lysate
of pET-hE and pET-mE recipients respectively; C, F.
Supersonic supematant of BL21 (DE3)/pET-hE and
BL21{DE3)/pET-mE respectively; D, G. Precipitate of
the supersonic lysate of BL21 ( DE3)/pET-hE and
BL21{DE3)/pET-mE respectively. The target protein
is indicated by an arrow

A B C D E F G H

3 FAFRFEAERAREER
B8k =488 SDS-PAGE 447

Fig.3 SDS-PAGE analysis of the products and
the purified proteins of the

4

two secretary strains
A. Low molecule weight marker; B, E. Purified product
from the inclusion-bodies of pET-mH and pET-hH trans-
formants respectively; C, F. The inclusion-bodies of pET-
mH and pET-hH transformants respectively; D, G. Super-
sonic supernatant of pET-mH and pET-hH transformants

respectively; H. Negative strain control.

BT Bk,

2.3 ESmanieR

2.3.1 40 ELISA : scFv-h25 F#ikX# & pET-he
M scFv-m25 F X {4k pET-mE # {L %25 BL2L
(DE3),37C ¥ 3%, IPTG( 2% 0.2 mmol/L)%3
*ik, BEE, BORIE(SEHE), SRkal
WEH. HERSE, BISX PBS &M, EEAN
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30ug/ml. #H ELISA KR 5 EHE AR SMMC-
T2 WE e, ME OD (K 1), BREMAAEL
HERESRER ST ELUME SRS
(BEPA R RIK LT S B ERE),

%1 BARELSARIRR ARCAGNE
5T &4 E SMMC-7721 1424 (0D )
Table 1 The binding value{ OD ., ) with HCC cell line
SMMC-7721 by the homanized-and rodent
scFves in cell ELISA assay

1 2 3 4 5 6
ScFv-m25 2.993 2.054 0.719 0.225 0.059 0.023
ScFv-h25 3,182 2.536 1.495 0.683 0.185 0.044

Negative control  0.000 0.185 0.069 0.004 0.002 -0.009

2.4.2 ZTEFWH KL EENY (Flow cytometer,
FCM): I EHR W RS di ik (K B8 30pg/
mL) i F AP R (RS &% B, £9 100pg/mL)
SHEARNES, SR RSN EMRHE RE
WS FBARE SMMC-7721 B LB ES
it HARRE AR ENEENHEL2E B
MABL R BERSER AN FERENER,

3t B B LA (ScFv-m25) 8 AR L B fi ik
(ScFv-h25) 41 FAE RS B A B B4R % B (HAB25) &
#iit 5000 MG H R R F (FITC) BE, MIREE
BT 3, S 30O - 4 B RO SE B (] 4) & FCM &
W 9 V58 B I ARHEIR BT 5 AR A B R
R¥IT (% 2),

%2 BRERABCESHREIE
L HINHS FOM MR

Table 2 FCM results of the binding competition
inhibition by the ScFv-m25 and ScFv-h25

Negative  ScFV-h25  ScFv-m25  HAB2S
Percentage/ % 1.9 97.6 95.6 99.8
Count 87 4882 4782 4989
Magnitude 1.35 2.20 1.83 3.72
SD 4.890 .00 9.757 1.66
BEER R T EAPUE A MENEE S S BIRUT AR
=
MEEE(%) =
AR THEE < BN -HRTHEBE < TLY « 100%
HEFHERExTA4K

RAM B, & RIE SRR s
H52.88%; ABILBERNEHMNHGEHEN
42.16%.

45525008
=
D
A B c
H.
FL
S
]
P
1 1 18 100 19089

FL1

A4 FCMEMRERABLSSAE ELHE
HAb2S5 55 B 9% 45 B SMMC-7721 %56 30
Fig.4 The parent mAb HAbB25 is inhibited by

single chain Fv in binding with HCC cell
line SMMC-7721 assayed by FCM
A. Negative control; B. The mouse single chain Fv; C.The

humanized single chain Fv; D. The parent mAb HAb 25

( positive control}

3 i #®

KRB ABALTA SR, R 7 HRE
5 R vE R HAB2S Ay BUIR Bt A TE{b s st A
B 3 AR RERRHETTREMNR. &R
FH, A EMEEE RARERS DX LR
REEIE SRR RS Y IPTG MK E, RE™Y
HEUSMAEEE,

Fm AN EERE X BH AP TBEREY
AEGRE, MEGEIREEEK EHRESH XEE
FIFEE=AFEFE., RENERUEES R
G FEEN . AR ES S EmRAtaRE
ESY R E. EZXEEEABREE Y W AR
H2 BERANTREERNFN(AER—F
By A B, MR FEFC B FKEAMERE
RRE AAREARS. AIUEHERFT
EHRBBERER RN TE. AEFTEF IR
B B RS BRI RRE T
AU BT ERERIINHEE, TARRINAE
EHIERFETS T ERER, BRERBIBEER
*o

PMA R A RERAHETES AEXAR
ELISA K7 5i# FCM M7 3 AL B e
BREETTHARE., BREH, A LEFER
GHEEESREE TN SN, KRR
A R B AR B R R R BR M R
CDR ZERIH R = E R A RN, FER, XFREG

© PERERMEDHARTATIKSHEL http ournals. im. ac. cn



90 16

—_

Isaacs J D. Seminars in Immunology 1990 2 449~456

2 Jones PT Dear P H Footre | et al. Nature 1986 321 522~525

3 Kettleborough C A Saldanha ] Heath V ] e al. Protein Eng 1991 4 773~783

4 1994 10 2 16—~19

5 . 1999 3 23 9~12

6 ] EF T 1992
7 Molloy P E Graham B M Cupit P M et al . Mol Biotechnology 1995 4 239~245

8 Buchner J Pastan I Brinkmann U. Ana Biochem 1992 205 263~270

9 1992

10 Pluckthun A. Bio technology 1991 9 545~551

11 Duenas M Vazquez ] Ayala A et al. Biotechniques 1994 16 476~482

12 Sawyer J R Schlom R Kashimi S R. Protein Eng 1994 7 11 1401~ 1406

13 Turner D] Ritter M A George A J.J Immunol Methods 1997 205 1 43~54

14 Haard H ] De Kasimier B Bent A van der et al. Protein Eng 1998 11 12 1267~1276
15  Jung S Pluckthun A. Protein Eng 1997 10 8 959~966

16 Knappik A Pluckthun A. Protein Eng 1995 8 1 81~86

17 Nieba L Honegger A Krebber C et al. Protein Eng 1997 10 4 435~444

Construction and Expression of A Hepatocellular Carcinoma Specific Rodent and

Its Humanized Single-chain Fv Fragments in Escherichia coli

YUAN Qing-an YU Wei-yuan HUANG Cui-fen
Institute of Biotechnology Academy of Military Medical Science Beijing 100071

Abstract The aim of this research is to exploit the expression strategies for two genes encoding a rodent and its human-
ized version single-chain fragments scFv specific for hepatocellular carcinoma HCC and compare these two scFves in
antigen binding activity. Three vectors were used to express these two genes in different routes of fusion pathway secrete
pathway and intracellular pathway. The refolded single-chain antibodies were examined by antigen capture ELISA. Results
showed that inclusion bodies were produced in all of the applied vectors despite of variation of IPTG concentration and cul-
ture temperature. Cell ELISA and binding competition inhibition indicated that the humanized single-chain Fv retained the
similar affinity as its rodent counterpart. These results implied that the solubility of genetic antibodies are determined pri-
marily by its amino acids sequence The adopted humanization strategy in previous design made little effect on the natural
conformation of complementarity-determining regions CDR of the parent antibody. The humanized HCC specific scFv can

be further evaluated and developed as therapeutics.

Key words Humanization single-chain antibody hepatocellular carcinoma expression
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