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/N A3 CAAT S 00 T A R LR T A 1 A
4 WA W) e BAT B 25 G

KB4y AL R A T U AEAE, T
P R 1 6%, 20 AT MAIC L B ST EN 3R
KR AMRESE R F-a, WEEBUMR, Rk
FRSES QT8

fit 98 24 38 [ F a ( tumor necrosis factor a,
TNF-a) 2 i1 MG M AGG A T 4 A= 1K) — Fh 4
MRy, RAZMEZEPEYFIEE. TNFa A
ASCLE R P I 1 G i e A bl R VR, i L
FE— L8955 19 A6 K e 3 v Al A O B 1Pk 11 1
JAU, I F TNF-a KRR B0 20E . B

IEGPERTCSs, AR R X b, HELLIRYY, 47—
S iGuE H R W, BA P AEH P TNF-a $5¢

B B A i 06 T A AN 3697 IR TN F-a o B 7= A 1 5 30
M RAEEZIFIRA, I P TNF-a FUKGIT £
FAH 2R LA R PR . FH Al 5t EE R
WPUEIGIR S 2 IR Zant, S A8 AR 7= A i
1N U B P K ( human  antifmouse antibody,
HAMA) 2V A R 2 08 59 B3 2%, BT LA 5 B¢
BRSSP HEAT 6 DN R s DA PR i R LA
S A A 1 S S
AT —FE 2 W B HUN TNF-a FLHT 1 424098
4 E6 AR T EHEN VX LR, A
(Gly4Ser) 3 4L KR Lk s . HEE vV IX JE K 4%
VH- ( Gly4Ser) ¥ VL % 45 k4 #) #t i % 5 Hi 14
(SeFv) Pl iZ 4T A TNF-a ScFv JE[H 42K 747 bp,
AT UEFFPUAATT AR X 450 T 06 75 1R 1 IDE 2 R Bk Ak AN
Mﬁﬁ ff) CDRs . FRs J¥%1, mI4ufith 249 NN IL#R.
A 1985 4E Huston! 1 75 K Jig AT 18 v 15 P dth
w1 SeFv Lok, 24 Fv . ScFv 46 K5 4 J&

ERIAT B R RIER), BT KA A AR

FIEAF e B TAE A, I, BTATNF-o
PUALE R AT B P 1) e s AT IE L. A
SCEERE T AR A RIEAK pET 15b-Etag, 8 S
FIEPIN TNF-a F8EHUA S A 10 E 4R IA &k,
fET7 5 30 4E R F A KA & b m R I Bl
TNF-a SU5EPUAAR, Nt Do 530 AEYE 530

ET7 BBV TR T, 2
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1.1 ##

1.1.1 R S5 @Bk pUCE6ScFy, A% fy it
IFTEBEAE pU C19 H (1) E6 PASEHTAASE K 1 F 41 v b
JECRE. pET 15br Etag, AE T 7 Wi AR S 8l T 1 3
BB AR, A1K5700 bp, Amp PrPE, 7E B UIA7 A
Xho1 Ml Not 1 ZIM4GANF K HAN e myc A1) E-
tag JE[R, WTVEN R (ABARSSE, R A g R
B i i L E: E. coli DHSa F1 BL 21
(DE3), AAZELRAE.

1.1.2 T RERAM: T4 DNA EZE . RNA &
A% B BRI E N V) BE 4 Boehringer 23 W 7 i
IPTG 4 Sigma 22 7]/ fi; A% 8L 731 Jit ik by HEFTIK
S RUEbER A B AT WA E-tag $UK
FOET A ) 45 4 Pharmacia 23 7 7= . tHuT NF-a,
AR E A AL fh; HRP AR BUPT hTNF-a
FLPL AT E6 BLHT hTNF-a 4T (HT4k 20 W 5k
15 g/ LK), h AKE e 9 B00F 2 11 45

1.1.3 FEAE: kB R4 N BioRad 2 1)

i, TR IR CS-9000 Sy H A B A 7 FE

1.2 A%

1.2.1 XA pETE6ScFy fag: H P1. P2

X514 pUCE6ScFy #1471 H E6ScFy,

P1: (VHS'%#)S" CAT GEGEMIGIBAA TTC CAG GTG CAG 3

Neo 1 EcoR |

P2: (VL3'%#)5" ATA GTT TAGIGEGIG08 CTT TGA TCT
Not 1

CGA CCTTGT TCC C 3
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AN pET 15b-Etag #AKM Neo 1T A1 Not 1 BV
R A), ) g A ROk AR pETE6ScFv. ¥ 1k
E. coli DH 5a. EcoR 1 .0 V)0 ik 75 830/ 260 bp
JiAi BB ScFy SAL PHPE e, A BRI P D)
P — 20 % s BH A

1.2.2  E6ScFv i 34 1A: PHPE 41 % ik 84k
pETE6ScFv 4 1L 5 i # b E. coli BL 21
(DE3). HKHUPHYECBE, % 1% ¥ 4% 2 ml % Amp
1) LB WH, £0.1 mmol/L IPTG, 37 CifiS.
1.2.3 SDS-PAGE: W4iWHKIE 3%, 71 B
12% . HU 1.5 ml B 9000 OO B AR, % B8 A 4
2053 B3V B H K RS, &R BRI R A R
VK EREZ P, W 10 min, FE& I8 JRTE SDS
PAGE Ji, %55 R250 Yt 1~ 2 h, 20% &
RE- 7% VK 8 N €2 3008 (2 0 W%, CS-9000 )24
H X3 SDS-PAGE #4441

1.2.4 HEAJREZE: ¥ SDS-PAGE &R T
THERETYEFRE (NC) B L, —PUNPT E-tag PUik, —
PR Ap FRICIEDUR 16, fEER AR Ellia:t, Eift
30 min N SR, LR S MEPUR DRSS & 4l
1.2.5 KL= L5 Hr: bé&éﬂﬁ;’cﬁ [5].
1.2.6 FIEF=Y)MaE e K XA I 0
FBERTENZE, ZMOCHER [6] J5ikiEAT.

2 &4 B

2.1 pETE6ScFv W12 . fFiZFIEE
%3k PCR M pUCE6ScFy #1314 i1 E6ScFv
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(Kl %), 41N pET15b-Etag KA Neo T
Not T BEUIRL 216, pETE6ScFv 41 Ji ki 43 5|
KN DHSa 1 BL 21 (DE3), 7E Amp BHTE
LB A5 - Bk MU B P, B B AR N R O R
DNA, EcoR 1 HLlgVI0#I% t 75 830/260 bp /At Fv
BRI s ALBH M v B, 1 BRIk o DI S e (&
1), UFSEILHIEHHEN E6ScFv JEK 1) 41 KA 4
& pETE6ScFv.

bp 1 2 3 4 5

657
458
434

328
289
267
174

Bl 1 pETE6ScFv IR & 1% R 1B i & 53 47
I: 4 F IR b biifE; 2~ 5: pETE6ScFv 47 5l £ Neo 1 +
Kpnl . BamH 1 + Xho 1 . Neo I + Not 1 ALY M
EcoRT SV, 1. 5% 50 Bl 38 1K vk 4 Br, v WL 43 50 91
#1530 bp . 630 bp . 750 bp 1 840/ 260 bp 1/ 1 L.

2.2 E6ScFv Etag BIgd & Rix

WU B 15 77 (1) BH M 52 B pETE6ScFyv ( DH5a) .
pETE6ScFv (BL21), £ 0.1 mmol/L IPTG i3,
SDS-PAGE 5K F 414 Lk, M%H pET 1~,6mv
(BL21) ik 4 28 ku 138 2k & (A 5 4,
pETE6ScFv (DH5a) oo 4 (1 ot 2%y th (P‘E
2).

ku 1 2 3 4 5
o7 (b)
66
43
T —
31 3 ‘
20
14 S

E 2 pETE6ScFv £ E. coli DH5a 0 E. coli BL21 ( DE3) EPE(]%L_
(a) 12% SDSPAGE M&W. 1, 2: WK FFHE PTG i T pETE6ScFy 76 E. coli DHSa "Y1, P54 L% R
3, 4: /kéfali@-.&f-ﬂlémpn;%-%ﬁm pETE6ScFv (BL21), 4 LKL FETH3 28 ku b5 Bk et i, 5. K40 17t
FRHEHTIN: 6~ 8: pETEG6ScFv (BL21) [MEILIENX: 6: AT 7 A5 8: DUIEH45. (b) pETE6ScFy

(BL21) HEARENEMILI. 1, 5: SMAMRESA: 2: MRFES: 3: RSESH: 4 JUEHLS.
2.3 E6ScFv Etag FiEF=IRF R FNE B REDITES #r AR E AESE, SRR 6% M JEE 43
pETE6ScFv (BL21) 3 W UEAT 0 4L o0 A ) A7 9%, PLEER N 22% (Kl 2). ¥ SDS-PAGE

S HR AN R 5T . M SR PUGE & E gy, AT 12%
SDS-PAGE 73 #r, & K] W E6ScFv-Etag 7t 4t Jd
Jit . MLBURIITHE 5 18 73 ¥ 41 #638, CS-9000 )2 41

B B B MM AR (NC) L, —Hi
E-tag HUIK, HUN Ap AR IEPIR 1gG, 1EEA
JRENZE, I 30 min P LEAH N 43 1 R B AL A R S
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PEPUR LA LS & 5l R0
2.4 FIEFYHRTEESF
2.4.1 WPifkIesit: pETE6ScFy Z 4ME T . 41
R AN T 38 43 1 HT A 4 2% v (0. 05 mol/ L
NaCOyNaHCOs3; pH 9.6) B ), A ELISA
#rf 100 1/ #L, AN rtHuTNF-a 37 CHRH 2 h, %
FLIHRP FRic i antr TNF-a, ABTS ¥ 560, 76
X G e AT A3 AR L 410 nm AR A i (B%), %
TEE R EoR, Hx AL, AR . a0
BRI 45 &0, Dl BE it 5
pETE6ScFv &Ik A1 73 HrAH 45
2.4.2 JNENEE: HUTNF-a McAb 4140 Apanti
mouse IgG, Ji& ¥ i =5 I 5 00 00 W) B B AL, AE
TNF-a 24 0.05 ng B HILBE 214 A, E6ScFv-E-tag
A0 R TN B P antiE-tag 1gG, T Ml Apantr
mouse IgG, MIAJCHY) W E L 2 10 min, W
WIS PR PRGSO R, B TNF-o W3 m, K
AU AR A 0 AL B AT BE A, B
E6ScFv E-tag 547 5 rHuTNF-a 45 4 14 P44 % 1
GF.

0.05 0,10 0.5 5.00 10,00

1.00
R E BB B
2 : : :
2c20 08

B 3 E6ScFv iR 45 & 8 ) S EN R 5 4R
1: E6ScFv-Etag #FJH 4L 2: BIPEXFREAL: 30 BRI
#1 ($L TNF-a McAb 4l). TNF-a: 0.05~ 10.00 ng.

3w #
AT 2R 46T R RSN 1
IR WAL B2 —. A T 447 17

Wi B AR B 1 IR i IR AR pET 15b- Etag, f44
THIN TNF-a EEHAERIE B AR pETE6ScFy, ¥
b KIAF B BL21 (DE3) 1, £ 1PTG %5 iIhith
FIKTHUhTNF-a E6 2098 (1) L BE Hr AL (4, JF
PAFE K IRIL, 3L E6ScFv-Etag &8 £
KR SHEAREAR 38%, #iEFYH 6% LT
Mo, v PER. H pETE6ScFv 71K
JeAF I DHSa Hh AR IA, IX )& (1 T BL21 ( DE3)
Filid i) T7 WETA A RNA ZRA B vl R 2 M iR 5 T7
W T AT — AN e BECR ST 19 23 bp [ 41 (= 17~ + 6)
BT, IFAE  ME— [ S Rl 2 3l 3 fE 1L T7
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FER e el B, LA RNA A B 38 5 A Kl
FFE RNA BN 5 65, a3 sh AR 1 m sk
K7W T 34K pET 15b Etag 1 T7 W B AA 5 80 1 1%
432 G E6ScFv ZEH; 1fiif DHSa ANfES T7 Wi
IR BT 2 SRS SR R R, AP
Tkl WRIE RGBT mERIE RS, &
AR AT, T7 W& RNA A EE N &
AT AN A e B AW, — B T7 Mk
RNA S48l Vel 1 sh 28 1k H I SE R 1 21k

A SOy T AR NI SeFv LUl & 8 (1 B 3
FEPUEE A, KA PR BAR R IL B A,
HAT A Ml B A RIA BRI AT Bk i, BIRIA 4
WIRIEAR, DU 2 ANBE MR, Rk rE
ATy 1k AR H PR AR, (H
& LR AR I R TA P AT A i, B —
Se ) BERIAL 27 (1) T B AL R AR AT A R A v, LA
PRS2 AT Th e i PR K 8 (A AT B g, oep o 4
SR, A FUEMT L Har A% 65
07 P pe i O i), DA G SR R AR AR A 7 )
ATEPRIRA, X HUARE A R I BE RSB N
AR ASCHESN A TR A T 4 AT T
A, EILRIEEEL, W T RIEY SR
JET] Al 55 B BE BT AR IE [N 1 45 Mg LA R ik /K F i
. RN KA B EAG, W RILRIE YA B
BRI N 2 —. BT TNF-a HF4EHTA N 249 A4
IR, 4R (1.6%), AT
sk, FLA3 7 o /N R e 2 R 11 55 et R ey
A AT K.

SLBE BT T OB B T DU (K B B 45 B Xk,
TC Fe B, ANHEFH ) G2 A0 27 7 R e A1)
PURG A Y. BAAEDAS RS ,
PUASED R H 5 il & — BUNIRE R W I bR 2, H
PULZPRE R A M PUAR, nT 0 ScFy (19T )5 45
HitE, A SCH T E-rag HUiE, £ ELASA FlAk
BN 20 13 B 5T TNF-a OBERUR AT P45 &
Rk, 1 HAE ScFv C il &5 E-tag, AsgmiiHt
JRgs it Bz, BATHIX AL T T7 WA
EFHRTT WETE AR RNA TR Al 1) 5 S 1R 0 i 2
SEER I S AR IR IA R KIEPIN TNF-a E6
BEDUAIUS T N0 R, kb alifbfnsg
PEWFFCIEAEEAT 2 .
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well known that L-FC is attached to glycochains of
tumor markers such as alpha fetoprotein (AFP) and
CA-199. Increment of a-L-fucosidase was detected in
patients with primary hepatic carcinoma. Fucolipid
adenocarcinoma  was

accumulation in  human

abnormally increased and fucosyltransferase was
highly active in lung cancer cells. In addition, it has
been found that patients with liver cancer and
cirrhosis excreted free L-fucose via urine to greater
extent than normal individuals. The values of UFC
were detected in the urine from 86 health people and
205 people with various tumors. The mean value of
urinary L-FC in health people was 177.7 Emol/g. er
(s = 56.6, 95% confidence range was 63.8 ~

290. 2 Pmol/ g. cr). The mean values of UFC in urine

obtained from patients with hepatocellular carcinoma,
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cirrhosis, acute and chronic hepatitis, pancreas
carcinoma, gastric cancer, lung cancer , intestinal
cancer, esophageal cancer were higher than
290. 2 Pmol/ g. cr, having significant difference from
normal individuals. The mean values of UFC in urine
obtained from patients with mastadenoma, cervical
cancer and ovary cancer have significant difference
from normal individuals. The value of L-fucose in
urine can be regarded as one of the characteristic
indexes for hepatocellular carcinoma and canceration
of acute and chronic hepatitis. Detection for L-fucose
is one of tumor marker tests for patients with tumor
in digestive system.
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Expression in Escherichia coli of anti- Human Tumor
Necrosis Factor alpha ScFv Under the Control of T7
Promoter. CHEN Ping, DENG JiarBei, CHEN
Han Hua, Yao LiBo, Su Cheng Zhi
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Xi'an 710032, China).

Abstract An engineering antr human TNF-a single
chain antibody ( ScFv) gene was cloned into the
expression vector pET 15b-Etag, and expressed in
E. coli BL21 (DE3) under the control of T7 pro-
moter. By using 0.1 mmol/LL IPTG induction, the
amount of the ScFv expression product was more than
38% of total bacterial proteins. Most of them existed
in a form of inclusion body. More than 6% of total
bacterial proteins were soluable and can be detected in
the part of periplasm, which can bind with rhuTNF-a
by ELISA and Dot-blotting technique.

Key words hTNF-a, ScFv, high-level expression





