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ABEIRIEEF£7454 b cDNA R 5FIA
Bihir % 4 E R KE% HERX FEA

(AERK¥MEFHRFTRETHEFECTRE LE 200433)

W OE HBRTAMNENRIERFRX1I~-7M102~-107 0H B EERRHEFIHN
<DNA, Sl A MR IR E FHE Y b(rhTNFeDb), ¥4 KB % BL21, IPTG 52, BHWE
AMRERSERBESEN 0% ~60%, HPIHE hTNFa Db EHHNLSBE LHEH
i 40%, SERd4E, BOTEAMEE 95% L k. Ll 1929 Mtk & M rhTNFa Db
(4 40 M 3 154, M8 thTNFe Db B9 HIEHE A 2 X 10°1U/mge ¢ rhTNFe BAIRE — MR
4, rhTNFao Db 895 A SMTRIR B IE TR E 4R,

XA MR TAEY, RiE, WEEE
ST Q784 YEEFERE A XEKJS 1000-3061(1999) 02-0189-95

i 98 51 FE B T ( Tumor necrosis factor, TNF) & Carswell 2 AT 1975 £ XM H A
i, TNF R—Frai S EmWMR AN ERE T, B0 EWERN. ERR
AME R R EEREREEMINRER., KALERHNE AEEAFEREEH.
1987 £F, £E . H A SE K F 517 AR R T E Fi s EA M AR R >, R
F, TNF #HRE T ABHERIEA. HIR hTNFe MFRBIER, AMNERBHE.H
B HAMY chTNFo SHBRERFEEREFEIEARTEET ARMBT H, 1996 F 3
H#E“TNF I c4aREFREMED X" BERSW E, R . H=MEEA LB
5TAIE, thTNFa. IFN LI X melphalan 85 A 24, 80 R ¥ E ST 300 26 M B4
BEE O KARRNEERE, IGREKIA 80% L E, rhTNFo AR&EE 3—4mg/ Bk LA H
RFEHFT, H, hTNFe B—METRE FNRERTHY. B—7E, A 80 £~
L3, BRI EN cthTNFo iR NS H—ERAHF LT, FMERERFH=&
WP, N EHE 10 M EERL T HUREEARE, s X, BEMNTPHSARR,
N K2 7 MEER, Pro®-Ser’-Asp'° & 5 Arg-Lys-Arg, 7] LA 32 5 40 B 3 15 4, REAR 3
AL, MCHsESRE=REXH, XEF4 TR, EHE /D, BH#H, C %157
{2 F1 Leu 7% Phe, BE1E MR H F 55 S U937 ML &9 75 It m 20 45160, (BRaE
FE. hTNFa 83X B (101~ 103 (i EER) 5| A4 E R 3 hTNFo B 40 BB 15
HEE,

ELBREFEHFRTEER BRERRPHX B LB hTNFe, R EWIEHER
ARRRERHRES . R XRERENITEY (thTNFe Db), B H BREEH . 0H

Y H 80 1998-02-16, ¥ [=] H #1:1998-10-15,
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W BRE TR RE.

1 #RfhE

1.1 #H

1.1.1 @M. KB HE DHSa(Gibco BRL)\BL21 (Novagen) & JH ¥ pBluescript
{Strategene) .pRSETc( Invitrogen) ¥ A 4= 0 5 E B 5 £,

1.1.2 #ZHBEFE. 1L929.SGC.AS549 HL-60. A375 . MKN-45, MKN-28 + , Sky + , SMMC-
7721.BGC.SPC-A . T24 Jukat SRtk A LB R,

1.1.3 544X %, B# . TIDNA E 328 4 % % 5 Biolabs # Boehringer
Mannheim 22 8], DNA B30 E{F SME USB A7, IPTG.NEEAL . B # N H &5t
W B Sigma 2 8]. [a-¥P]-dATP 1 Amersham 2> 8142, hTNF« £ %R H & i1 8 M
REEEYTIHRATFRAE. “H 4 Vector Laboratories 23 7] 1 £3 % oG, H Mg 2 EE2
G R 2 FE 4R {1,

1.2 H&E

1.2.1 EHATEE DNA MEEBRFFOH. HO FRRERIERE) XM &0 0
BERIE. NREERTI 8T P RER LY B 5T Beckman REEHETH,

1.2.2 wREEEEXBFEMEE. ¥4 E EL4HM pRSETe - rhTNFo Db 1 KB
1S EH BL2U(DE3) B H %, 37C IF A UK, SRIFFHPLL 1100 T A5 2.5~
3h, B IPTG EAKE N 0.4mmol/ L, BkLEIE 35 ah, B OB E .

1.2.3 REFYHESHT. B—SEBAERE CHEHEHER LS BB
BE(100pL Ago B HN 10uL ddH,O 1 10l 2 % SDS BERE LR vk ), S & E £
HARBET 10 RN TBS il S, AR, 4T, 12 000r/min B0 15min, EEMA
FEH 2xSDS ER LR R, RIS AT MR H A A REF . SDS-PAGE EHHIK)G
BETEGHEERE,

1.2.4 REFHHdil. EFEREH LB, A& T, i Sephadex fERLER, H
FFEBEFMRENE DEAE 4% DE-S2, ik R EM Sl WESENE
H i g

1.2.5 #ifh=HM KA E—HPLC 2 87: 1E Bio-Rad 402 & HPLC 4 ¥ (¥ b3 1T, @it
H 4 Bio-Rad C18 R [a1EHH, TR A 0.1% =28, HiEH lmL/min, SEEEFE RO
~80% 8.

1.2.6 FEEFWH Western-blot 7+ #7: $F SDS-PAGE Bk B fI A AEE B R E R
100V, 250mA W 2h, LK BB, A hTNFa £ R H K5 —4, Bio-
FHfR 1gG W, BE RS HHRN E (L8 HIEY DAB,

1.2.7 FBREFHAAMRETEE0N . F 1929 408, i 5 40 M 315 v 09 77 2 m LR e IR
1 RN

1.2.8 FTEAFPHHBEHRE. % 1.2.7 FFRFTEMEE 37C# 56C FERA RN
(6] (B o ) TG 1

1.2.9  FRIRP PRS0 HE 37 I 00 A0 RO A SR MR A VR PR RO ) . B Ak e HE 0 ek T 4 W, o] 1
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218 HERICSF: AMP AR EHE T LY b DNAME S RIE 191

2% 10° 4~/mL S MR, EFLNEE 100pL(2 % 10* 4/, 858 16~ 17h, IR [FF 1 M
TNF, 3% 48h, MTT B X B ERE M EAR A G5 £,

1.2.10 RAEFYHENMREY . #EERBEE/DER, K E 18 ~20g, B4 A thTNFa
Db fh¥EH T B4, B4H 10 K, BUNRH LA EC B Sk, 5 1.4 LM
KRB, # 0.2mL/ R (1 x 10° 48M/ F)F/A BB T A ERER. #d/hEE
BRKEA i, thTNFa Db HAHNE N TSug/ke BE RBAL Y, L 6 K. BEHBRHR
#, R E, R,

1.2.11 FREY B (RERR MR MHEIEH . #HE CBL/6 /MR, A E 18~
20g, 2R #KIZ 0.2mL/ 2 (5% 10* M/ R EASE ISR ERE R 5 < 10° ~~/mL
B B AN, SRISBEYL T AT AN BA, 4 10 N, AR H#KSZ, Hirak
100pg/ ke R EERITHE, 3t 6 I, M BAFEMGHE 0.5ml/ FRES PBS F#, 3t 6 1K,

2 # R
2.1 rhTNFe Db cDNA B R BAH &0
ACGT 1 2 3 4
-
- ﬁs‘- kD
97.4
- | 66.2
-— 43.0
-
- 31.0
- 20.1
- 14.4
o
,'{- A
;' —
- B2 EEEHi SDS-PAGE EH ik
s Fig.2 SDS-PAGE of rhTNFa Db
- produced in E. coli
s 1. Protein molecular weight markers
o 2. The bacteria harboring pRSETc,
2 induced by IPTG
- 3. The bacteria harboring pRSETe¢-rhTNFa Db,
= not induced by IPTG
Bl 1 TNFa Db cDNA 8354 Ml 54k 0 4. The bacteria harboring pRSETc-rhTNFa Db,
induced by IPTG

Fig.1 Partial sequence of thTNFa Db ¢DNA

A ERE L rhTNFa cDNA J8AR, RN, 8 T ®Fh chTNFa 744, 43 51
% % rhTNFa CGU1#1 thTNFo 61[8), H o thTNFe CG 84 T thTNFq 1 102107 {i

HHEM, thTNFa 61 5% 7 thTNFo £ 1~7 i EE®, S XFERFTEYS MR A
pRSETc 8%, 4+ 5 R #18 Hinc 1l . EcoRI X E Y], B4 pRSETc-rhTNFa61/ Hine I -

© FERFRMEMARTATIKSHIEST http://journals. im. ac. en



192 £ B I 8B ¥ #® 15 4

EcoRI YA B thTNFa CG WEEYIEHI /N B, 2 T4 S BREERR, BRBMRET 1~7 U
R 102~107 {3k 13 M EAEMH rhTNFa f74£ Y DNA # pRSETc-rhTNFa Db, ¥ H#
{t BL21 ZH R, WFEEFHEESHHET. WFEROE 1 R,
w1 2 3 2.2 FEFHOERKXIHN
97.4 R RERELEQRBEARB G M LIE#1T SDS-PAGE &

-2 m: BT, SR E 2, % IPTG S H & pRSETc-rhTNFe
' - Dbijlifh#i5 16kD 4 MEN, EXEBSHEKEEAM
31.0 SN 30% AL, BB Al 60% .

o0 Sl 2.3 BAFHNAIL

e KRGS B B R G R AR TSR BB P

FRBEFEDE., di{b& ™Y SDS-PAGE Hik/5 % L &
BERERIF—&F. LHE 3,
M3 hTNFaDb# 2.4 HWEBMFEIIIEER
Western B4 7 G N B 1S MRERFTINEE RN,
Fig.3 Western biot Met Pro Ser Asp Lys Pro Val Ala His Val Val Ala Asn Pro Gin
y s;’;;ﬁpﬂfbmm Hp BN EER Met W ZREEBFHD, B2~15
SEEMS T hINF o« BEME 821 BHER,

molecular weight markers;

2. SDS-PAGE of purfied 2-5 FIEFHH) Western blot 37

thTNFa Db; FiIL W% Western blot £ &, IFAAEMER. ZR AL
3. Westen blot of purified [ 3, (Hop, Hdh 3 SH4 2 5[F —3t SDS-PAGE HIKB L HH

rhThFa Db protein B, B 3 KSR E RS E L 1T Western blot £M7) o
2.6 rhTNFa Db FI4RRRME1E '

44k J5 89 rhTNFa Db Xt 1929 4 BB HIEHE 448 2 X 101U/ mg. rhTNFe R & AT
1929 MM L IEHE R (1.26 £0.25) X 107,

¥ 1 rhTNFa Db E4{L/SHILL B REIHE
Table 1 Specific activity and recovery rate of purified rhTNFa Db

Purification steps Total activity Specific activity Times of Recovery rate
/(1U) /(IU/mg) purification /%

Supernatant of sonication (1.81+0.22)x10°  (1.14+0.13) x 107 1 100

Precipitate by (NH,),SO, (1.324£0.34} x 10°  (3.9240.29) x 107 3.4 73

Desalt column (1.02£0.28) x 10°  (4.69%0.37) x 107 4.1 56

Ion exchange column (3.80+0.43)x10°  (1.79+0.26) x 10° 15.7 21

¥ 2 rhTNFa Db E 37C HABEY
Table 2 Thermostability of rhTNFa Db in 37C

Time/h 0 1.0 7.0 12.0 52.0 240.0

Activity/1U 1.1x10% B.1x10% 1.1x10% 1.1x10% 8.0x107 5.3x107
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2.7 rhTNFa Db f)#A8 T
¥4 (L5 8 rhTNFa Db 7E 37°C ff i 240h, [H4EA{R S 50% . £ 56CIRIE 12h, &

TR 50%.
¥ 3 rhTNFa Db ZE S6C H#AMEY
Table 3 Thermostability of rhTNFa Db in 56C

Time/h 0 0.5 1.0 5.0 8.0 12.0
Activity/ U 1.1x10% 1.1x108 8.0x107 5.3%x107 5.3%x10° 5.3%x107

2.8 rhTNFa Db BI{E5M D%

rhTNFa Db ¥k SME e A B % 4 BB MKN-28 + f1 MKN-45 5 FH 0 B & R {54k
5 %t 9 40 B bk AS49 # SPC-A. B R WA M4k A375 U RS HE Ak BGC FF
FAG1E R s 025 i A L bk SGC. & INLFS 48 B #% HL-60 F1 Jukat. % 4R BBk Sky + I8
MMM Bk SMMC-7721 . ¥ Bt 40 B ¥k T24 55 40 M A+ 0 B B4 61 1F B R S 3t IR A9
thTNFa JRARSHEIMEF A H B H B MKN-28 + f1 MKN-45 RS A 16 A, foxd H

R AR R WARE A .
% 4 rhTNFe Db F{65h D 00i%
Table 4 Anti-tumor spectrum of rhTNFe Db in vitro

Dilution ratio of samples

Tumor cell lines 1:40 1:80 1:160 1:320 1:640 1:1280
SGC - 3 - - - -
AS549 + + + + - -
HL-60 - - - - - -
A375 + + - - - -

MKN - 45 ++ 4+ o+t + ++ + + 4+ + ++ + + +
MEKN- 28 + + 4+ + + 4+ o+ +++ + + + + + + + +
Sky + - - - - - -
SMMC - 7721 - - - - - -
BGC + + + + + - - -
SPC-A + + + + + - - -
T24 - - - - - -
Jukat - - - - - -

Notes: The initial concentration of the sample was 1% 10% 1U/mL.
+ + + + Means all of cells were killed; + + + means 75 percent of cells were killed;
+ + Means 50 percent of cells were killed; + means 25 percent of cells were killed;

— Means all of cells were alive.

2.9 rhTNFa Db 946 R RS
thTNFe Db AR T HEHE B #/NRAY /MR EC F Sie T AR A R M 34514
40.07% 1 29.34%,

© PERFRMEMHARAATIKSHEST http journals. im. ac. cn



194 ¥ ®w I 8 % # 15 ¥

&5 rhINFe Db ¥ EC §0 S, I th A0 75
Table 5 Anti-tumor effects of rhTNFa Db towards EC and S,,, solid tumor

Tumor Groups Animals’ number Animals’ weights/g Tumors' weights/g Inhibition/ %
lines Begining End Begining End Total Average
EC Control 10 10 20.7 27.8 26.7 2.67%0.29 -
Treatment 10 10 20.7 247 16.0 1.60+0.26 40.07
Siso Control 10 9 18.7 21.0 151 1.67£0.21 -
Treatment 10 10 18.8 20.5 11.8 1.18+0.32 29.34

2.10 rhTNFa Db 3/NBREE R B, SHFER 1]
thTNFo Db Xt #E Cs;BL/6 /b AT B AR M BN EN 60.41%
# 6 rhTNFa Db X EERE B, IEB O MBIHE
Table 6 Anti-pulmonary metastasis effect of rhTNFa Db towards B, melanoma

Group Animal’s number Animal’s weight Number of pulmonary Inhibition/ %
surface nodules
begining end begining end Total Average
Control 6 6 18.1 19.0 624 104.00+6.16
Treatment 6 [ 18.0 18.8 247 41.17+3.55 60.41
3 1 #®

EVEE AL R % X F I 0 IR S B F AT AR DAY AR 7T AR, B AMTE B, # chTNFa 89 N 85
k7 AEER, [ EEEEY KM thTNFo 5744 ; thTNFa 5K BB 254 Gt 5, 7]
REECHAREIEE, 28 thTNFo BIE 2K, hTNFo 2 78 P35 X B (101 ~
1B AER) LT hTNFe 2 FIRH R YA LB, H PC/GENE ¥ {4 #7 % ¥, GIn102-
Glul07 F15 327K 2 hTNFe T EREE =602 —, #EM X B KK 7F hTNFa SEH H A4
V¥hEERAEEST L, FREHES hTNFe 105110 L & EB A5 H25] lectin, M
B 2R TR FAAE, SREF 4 M (Salivarian 8 H) F 09 X B 2 1K 5 b 40 8 5
BLURFRIERAAMXR CEHFTHE S E. T hINFC WESS5RE = RIEME
R, X8R F5 THM, IE31E /N, hTNFe # C 5 REH . I EEBES AR EmE D
G FiEtE. hTNFe £ B = RIEM BB, — D2 T8 C3HE 157 (&M (Leu)
HA =0 FHE 1 CEER(Lys) Z BB R — 1 EF4, thTNFa i H R E %
HRES XM B FHREFEET XM, £F U LR, RITEMME T thTNFq Db,

HF hTNFa & AR PR FEE AL, BT LA Ko P i At HE vEIR A (R4
R ST R E R S RE B KT R @ FA 845, B rhTNFa Db £ K
BHEPHRERTEE 60% ., WA RITMAEL T ZRRZIT, ELIHBEL KX
Bigh b ¥ LURS, HFEEN — W R Fc s, T B8RM4FA 5% LWEMNES.,
thTNFo Db #44 f 8 & 1A i 45 R R, 78 {0 /589 thTNFa Db 8 B iE# S A 101U/ mg,
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2 FEERAT 3 . AMRIRAE B FITEY b DNA 9 g 5Kk 195

K hTNFa FRAR S — T E R (A SMIRIRIE R A, BT 4 0 & Bk 43 32 09 T i 4R
Mo EEAH1E A, T RS hTNFe ({31 B & 4 i tk MKN-28 + & MKN-45 f##4E A,
Al W thTNFa Db & 4054 B B3 K. F i, thTNFo Db FHERITHERBME T2
AHGBRG R, U EXE RH R, rhTNFe Db B REF 89 5 R R T &% .

B 8 rhTNFaDbh A& a LEES - LATEAEE T A, BB,

& £ X W
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Construction and Expression of the ¢<DNA Encoding for Human
Tumor Necrosis Factor a Derivative b

Shac Yihong Yu Hong Zhuang Li  Lin Lizhu Zhao Shouyuan Li Changben
( Institute of Genetics, State Key Laboratory of Genetic Engineering, Fudan University, Shanghai 200433)

Abstract DNA fragments isolated from two kinds of human tumor necresis factor a derivative
cDNA were ligated to construct a novel recombinant human tumor necrosis factor a derivative
(thTNFa Db) ¢DNA. The cDNA was subcloned in an expressing vector and transformed the E. coli
BL21{DE3). After induction, the transformants haboring recombinant plasmid expressed target
protein at the percentage of 30~ 60 of total bacterial proteins. The soluble thTNFa Db accounted for
about 40 percent of total soluble bacterial proteins. The target protein was obtained with a purity of
above 93% through chromatography columns. The cytotoxicity of thTNFe Db for mouse 1.929 cells
in vitro was assayed and the specific activity is 2 % 10® IU/mg protein, which is 10 times more than

that of thTNFe. The anti-tumor effects of thTINFa Db were also tested in vitro and in vivo.

Key words Tumor necrosis factor « derivatives, gene expression, anti-tumor effects

© PERFRMEMHARAATIKSHEST http journals

im. ac. cn



