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HARBRBEENGEAEXHEPIRERE

ITFHh WHE & ¥ K F FKAZ

(BNEEALENLFRS TEYFEHE TR 710032)

# ¥ 5 RT-PCR HARMSWHA B0 K 5% 50 55U 0 2 32 41l HB8760 A 3¢ R
THkZ ESEUTXEN, A(Gly,Ser), BHKENH V. V. £ ScFv EB, ##TT
FHIME, ScFv HEE LK 927bp, o vy £ 360bp, W5 120 M HER, V. EHEK
324bp, HES 108 T EEM, £ XBITHMA RERE pGEX-4T-1 KA T GST-ScFv B
Bl ERERSEGLAEAN 29%, BOLEH/LEHYRTREEARRARE S EHE.

XMin EeEbiik, IRE, R REARE
%8 Q78 XEIRIAEE A XSS 1000-3061(1999}02-0221-24

BaRMEHERES, HiNBEELEZRFRAME, BLALTH BEE. RAREN
ST ERRA A BEREHRARNYE RN GHTATAY . EX O
REHITIET, BUCHMGETTR R YIEIT. H RS ARER i S 5 IR AR K BR
TEMNA, MEETRAK, MAEE RS RRTAREHERNEER
&, R AR R AR,

HB8760 4 W R A B & F R R TTI o 2 bk, B A L TRIE K,
HBR760 I 5RO R BAME S ASEXBRAMEREBEL AP, FURMNA
RT-PCR iR [ Xtk AR B EXER ), FEER ARG ER, EXH
FEPHITRE, KRBT HFREAREA BN RETY.

1 #Efed &
1.1 #¥
LiBr: \BARBHKREK, £ERESEEN, Txik. BRHA IL-8 8H,
pGEX-4T-1:Pharmacia A 7 7=, £ K 4969bp, 4 & & M H B3 Hi 88 ( Glutathione $-
transferase, GST) IR S H BBk, HtEk R R BEY VELZERE.
R¥EFR RS, Tag DNA B 58, promega A7 P~ fho PCRIIY: R Ig E, BHITERX

5' %A1 ) X 355, R REI BRI
Vybackw: 5’ GTGAATTCATGCAGGTGCAGCTGGTGGAGTCTGG 3

EwRI1 Pvu ll
Viforw: 5  CAGTCGACTAAGGTTTGATCTCCAGCTTGGTCCC 3
Sal

WO H #R:1997-11-28, €[] H #.1998-10-12,
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Linker-primer mix: Pharmacia 2 8] 7= 54

BFEHEE T X9 FAE P57 £ Boehringer Mannheim %> @] . Pharmacia
AR BERNF . -
1.2 H&
1.2.1 ScFv W8S . HIKEWH Vg 1 v, ZEH 5B 5 Linker-primer mix LA [ 2% 8
IHHEERKEIR S, A dNTPs, Taq DNA B 58, #17 7 KER, R &4 K 94T
1min, 63C4min, 7 ELRRNEZFMATH Vybackw Fl Vi forw, k4E# 4T 30 K PCR
&R, &M H 94T 1min, 55C 2min, 72C 2min, #EFT ScFv B3 1.
1.2.2 GST-ScFvEARZTENMWWE: LR PCR P4 miklE i ScFv 2H A &,
EcoR 1 + Sal | iH, 5 pGEX-4T-1 iE#, ¥4k E. coli IM109 BZ A4, fovk & B
P 2 R 35 B ) L 4H 5K SRR pa T-60F v,
1.2.3 ScFv EHBRFTIMME: %4 EcoR I fl Sal I iH{LHY ScFv Bt A pUCH9, 3
fTEH M F, _
1.2.4 GST-ScFv EEMFTRE: AR EFROAE 19 EE 2nL SEXFTEEY
LB ¥, 37C#RFHHEFF 2~3h, BIA 0. 1mol/L IPTG Sul, 37C R H 5 4h, BL 1mL B W &
& FE@i#EfT SDS-PAGE & Western blot, EF—H N 2EH GST IgG, L H Sigma 2 FHY
WAL BRI E 1gGo
1.2.5 JTEEYHEL. L 100l BRI XRLFHE GTEERH NASBERHER
L BN 100pL BEEERE SN (40me/mL), R ERRA R K. B LB VEEE, B
#® 0.5% Triton X - 100 #J STE M & 3.5mol/L f# TE BHIEHREOK, & 6mol/L HEEHL
G WM EMEERESS, B GST E8 G i, ek I%, SDS-PAGE
. ST RRES TN 0.2% FMmMEEY F GST B,
1.2.6 ZESHEENNE(FFEESWHKNE). 1x10°LiBr MM S PBS ¥ /5, 10 ScFv
(0.1mg/mL)4C ¥E M 45min J5, MEFEHFEEHEIEH 45min, M7 (FITC) 7L H
FHRBUERIER 45min, BB R R TR MM T o RBMEEERE. MR
AT 1 B 4 X BB R O S LA A A B

L 2 HR5uE®

bp 2.1 ScFv 4%

657 Ve Ve, 2B R B R W H S 5% %% (Linker-
m; primer) BRI BEIR & , £33 7 WIEH, T HBE WY

{Overlap extension), 3] Vy-Linker-V (ScFv), £ Linker
KB 45bp, R/ E LU Y BAR ST %% PCR, 4 R mE
1 Biow, A] RPN & BB R, 490 730bp, BHE
AR AW.
v EEH
gUSTEARPRTA 52 sov EEFINME
ig.1 Amplification of
ScFv gene & ScFv By pUCI9 Bk 4k 5 #1752

BHBRFIIRE 2, M 2KN 729, @EBHH ViV,

328
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1 linker JE3, Vi &&F linker 89 E 37, V. #8T linker 89 T #%.

CAG GTG CAG CTG TTG GAG TCT GGG GCA GAG CTT GTG AAG CCA GGG GCC TCA GTC AAG
TTG TCC TGC ACA GCT TCT GGC TTC AAC ATT AAA GAC ACC TAT ATG CAC T6G GTG AAG
CAG AGG CCT GAA CAG GGC CTG GAG TGG ATT GGA AGG ATT GAT CCT GCG AAT GGT AAT
ACT AAA TAT GAC CCG AAG TTC CAG GGC AAG GCC ACT ATA ACA GCA GAC ACA TCC TCC
AAC ACA GCC TAC CTG CAG CTC AGC AGC CTG ACA TCT GAG GAC ACT GOC GTC TAT TAC
TGT GCT AGA TAC TAT AGG TAC CCT TAC TAT GCT ATG GAC TAC TGG GGC CAA GGC ACC
ACG GTC ACC GTC TCC TCA GGT GGA GGC GGT TCA GGC GGA GGT GGC TCT GGC GGT GGC

GGA_TCG GAC ATC GAG CTC ACT CAG TCT CCA GCC ATC CTG TCT GTG ACT CCA GGA GAA
ACG GTC AGT CTT TCC TGT AGG GCC AGC CAG ACT ATT TAC AAG AAC CTA CAC TGG TAT
CAA CAG AAA TCA CAT CGG TCT CCA AGG CTT CTC ATC AAG TAT GGT TCT GAT TCC ATC
TCT GGG ATC CCC TCC AGG TTC ACT GGC ACT GGA TCA GGG ACA GAT TAC ACT CTC AAT
ATC AAC AGT GTG AAG CCC GAA GAT GAA GGA ATA TAT TAC TGT CTT CAA GGT TAC AGT
ACA CCT TGG ACG TTC GGT GGA GGG ACC AAG CTG GAG ATC AAA CGT

H2 ScFvEAEMETRFT
Fig.2 Nucleotide sequence of ScFv gene

2.3 GST-ScFv & FiARpumhE

ScFv (0% PCR 793, LA EcoR I #1 Sal | XUEEYIG, A By a & FRAH
& pGEX-4T-1 /B, # 4k KT & IM109, B3 41 & &, Fiik & 730bp IR PHYE W RE, 45 R
R8N HEHNEHIEE, EREF—1EH Kpn 1 + EoR T 8Y, Y1 T 310bp #5
B, WEATEAN N Schv 2EH,
2.4 p4T-ScFv % SFEX

& pAT-60Fy BAEXTNMBE KRS IPTG ESE, SRESFHE —Fk 8, 7
SDS-PAGE HikE LB — A& a4, K25k 52kD, 5 iTH GST + ScFv K/h—
W, AFEERAWSRER, GST-ScFv MEEHFHEEEERM 29% . Ll anti-GST
Westernblot, £ 52kD &b — B & &%, WE 3. H4,
2.5 ScFv SZERBAMLE SIEHLRE _

HAFEOEALARBE IPTGIESE, FEANEOIABHELRE, HHAFERRE, B
3.5mol/L WIRIERIG, BMEUREZ T2 B8R, BEFHE R EHERETT GST FEfMa ik
itk sib/ERyEE 4 SDS-PAGE E M~ &4H . GST-ScFv BN LB =ML %
WHHTHLE, FHMBLME, B7 ScFy &AM LiB: J5, BiE4AHk, LAK
WHARICRE X KRERAL. FOLIRICAMATRYER . T XK 1.7%, ScFv B BNES
Pk K 16%, BAEAIIEK 99.8% ., HM ScFv ESHAME S, HATHEHEME. |

EEALIRESRE, KA RCERREERRIIBTSRARBARS S, A
BEAREBEBESESD, EEHI ScFv BEET wJiEERE, G REW SFviEs
B REARES, AEHE, BRARYS S (RS REE(PEEMLE S THEYF
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m.w)J:#Eﬂ")o ﬁtﬂﬂ ScFv SR RMARBE 5 RERERE,
: o
52

Bl 3 p4T-60Fv i% 55 SDS-PAGE
Fig.3 SDS-PAGE of induced p4T-60Fv
1. Uninduced: 2.GS5T + ScFv; 3.GST

B4 GST-ScFv @& EH Western-blot
Fig.4 Waestern-blot of GST-ScFv
1.GST + SeFv; 2. Uninduced

£ £ X #
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Expression of an Anti-human Melanoma Single-chain Fv Gene

Wang Ziling Deng Jianbei Han Hua Yao Libo Su Chengzhi
( Dept . Biochemistry and Molecular Biology, the 4th Military Medical University, Xi'an 710032)

Abstract  Malignant melanomas, seen mostly on the skin, originate mainly from epithelial
melanocytes. Effects of conventional treatment such as surgical removal, radiotherapy, and
chemotherapy are far from satisfactory. Recent developments in genetic antibodies have made it pos-
sible to use engineered antibodies in immunotherapy. Here we report a study on the cloning and ex-
pression of an anti-human melanoma single-chain antibody gene. The VH and VL. gene were ampli-
fied from a mouse anti-human melanoma hybridoma cell line HB8760 by RT-PCR. The heavy and
light chain variable regions were connected as ScFv by a flexible linker, (Gly,Ser), . We expressed the
ScFv in a fusion protein expression vector pGEX-4T-1. SDS-PAGE and Western blotting data con-
firmed that the molecular weight of the fusion protein was 52kd in the form of insoluble inclusion
body. Denaturation and renaturation of the fusion protein were also performed. The purification was
performed by affinity chromatography. Then the purified protein was digested with thrombin and the
activity of the ScFv was detected by flowcytometry. The result showed that the obtained ScFv pro-

tein had good affinity to melanoma cell line but not liver or stomach carcinoma cel} line.

Key words  Single-chain antibody, gene cloning, melanoma
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