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W E WRTEAAMNEKEEEF(hTNFo) B H R & [ Ly - A B IRFEHE F [ Lys’ 1
thTNFa) B TR TFTH I Y, rhTNFe fl[Lys? ]-thTNFa 89 B8 %% L2 B H 7 B. Braun
E10 8 15L G BTSSR BE T8 50g MK, thTNFe fl[Lys?]-rhTNFa 8 5K V41
fE{RFEE S0% L b, HEERPEY HEBEEES, FHESSRTHE RBRENE REK
¥ i DEAE-Sepharose FF. CM-Sepharose FF Ml Sephacryl S5-200 & 247 #470rdaifl, i S
AR EARATS g AL, SRR 98% A7, thTNFe 8 LI A ~1.5 % 10°1U/
mg, [ Lys® ]-thTNFe B HL3E i ~ 6 X 10°1U/ mg.-

XME AW BFTEE T, REHAMERKIER T, T# T E, hTNFa, (Lys'1-thTNFa
ERSAT Q789

ANMIBIRFERE F (8 hTNFa) 2 1975 FF i Carswell $ARAH, ERNREEH
IER BB R R s I B AP . R R B A RERAAMBREE FRELEHR
Pemi R, BRPEEYK. Bk, BRAEFTRELFFET MW hTNFe BB H AR
e LHE, 3BT L EREARE LA S hTNFa 285K 5) 4 iy 5220tk B 7EHE 5 o
FiEERRR, AHEETEFEATAREREE FRERThEREE —REK,
A EHHAREFH TR LEWRLMELS LECRIEE, RITEX" Y248
HT thTNFa BH B[ Lys’ ]--hTNFe B RBHE P RUREHE R, HFBEAKTY
AAEEEERE 60%LL L, 3T 8#—% 7 B3 F Ly’ |-thTNFe &9 lG EBF R, FEH
il E, RT3 thTNFa fil[ Lys® ]-thTNFe #4T T EE LR THLEHE, FEHEEN
BRBEIGALBUITLIKSG lg LHMAR, SE AT 8% AR,

1 AT An %
1.1 feFE AR

R L RS RS . B R — S 4 . SDS 1 Tris B3N E = 4R
M. FHSBERA B XK % BEREA BioRad P2 . ZHE 4 Merk ™. DEAE-Sepharose
FF.CM-Sepharose FF 1 Sephacryl $-200 % Pharmacia A5 7™ o 3 hTNFa 25 EME
FRAX¥GEHHZELSHAZENE; BRI EADERICHRIR IgC ZH 7 Amer-

sham 2 7] P o
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1.2 Tk

ok 0 ¥ AL R Sr Bk (8], & rhTNFo EH B F AR pSB-TR FIE F [ Lys?]-
thTNFa 2 B #) RE 8 6k pSB-TK 4 515 K HFE YRS37, BEI P RS TFHEE
FATERH YKS37/pSB-TR #l YK537/pSB-TK.,
1.3 ITIEENES

TREYRBET B.Braun E10 B 15L B iltfT. BAWFEFET -70CHHM
WREMARE LB EAE(EARK 10g/L, BEAEH 5g, NaCl Sg) 8 4 30CHEFIE L,
REFHEAN IBEEPIOTHERENHALH, XEAEARTERE(EARK
27g/L, BERHEY 13g, H 7¢, HE TR I SBRD,I0CHFEXN_SHFUE LB, &k
B 4% (g/L) : Na,HPO,. 12H,0 10.5, KH,PO, 6, K,;HPO, 6, (NH,),S0, 1.8,
NH,C! 0.3, BEE¥y 2,25, BBk 4.5, MgSO,. 7TH,0 5, LB H 1.2ml/L, B TE 1ml/
Lo BT LG 7E 30°C 383% She 38 B, at 4 ME KIEH pH £ 7.0, FHE 3 = H
PR A AR (BT S BE R 100g, A B 200, Hil 500 R B HEBEART
50%., REHREMEEE 2CUESTHEE YKS37/pSB-TR #1 YK537pSB-TK 4+ Bl& 5
P8 rhTNFa fil[ Lys? ]-thTNFa, S FAR 6 4h, 850U SEREE,
1.4 WFMTEE

FAT1H PBS ¥ ih 1L REEM FTSAU R HI AL 10 % MEE B &M, 3 A Sonics & Ma-
terials AL (1500W ) [AI AR A5 20 I (BIK 90s) ABERR B H, RS 15 000r/min 3.0, 1E
LRI BB 40% WA, BOEER EEHEEMARBES 65% WM,
BRECE, M 20mmol/L Tris #M (pH>8. ) BRBAEHABH —K, B OB LEK
HITERT =,
1.5 rhTNFao f1[Lys’ ]-thTNFoe BEEWNS-H

¥ENGHEZAFYD LERB RS L DEAE-Sepharose FF £ (92 X 25cm), A 0~
0.5mol/L NaCl 28 ¥ 86 B v i, 43 B\ 242mmol/L 1 195mmol/L NaCl ¥ B 7 05 it 8
thTNFe fl[ Lys® ]-thTNFe §9 0, FH 60 % HF1 5 B RR SR T, #5009 UTHE A 20mmol/L
BRI (pH<6.0) M, B —IX A, BB L CM-Sepharose FF(g2 X 25cm)#E. B 0
~0.5mol/L NaCl &3¢ B ¥ERR, 4 31\ 332mmol/L # 285mmol/ L. NaCl ¥ & F 25 4 5
thTNFa #l[ Lys? ]--hTNFo # £ 08, XA 60% MM ERBRE RS, B0 UM PBS
(pH7.2) I8, BB 5, £ Sephacryl $-200(e10 X 100cm ) £F., W E E ik, Biv B &
0Pk EL NN
1.6 BFHE

BEOERERM Lowry 81, IRHEE A B L 25 % BF 4. SDS-PAGE %A Laemmli
FEE), HBBREE N 15%, D RERE ., FRASTEA Bio-Red A FWHEERRE
B S B B (mini IEF) AT &4, M E WE#E pl4.6—9.6, Western blot {4+
RELHRERE) PR, RABRS SRS N R R, U _EEBRR S
4y B8, HPLC 447 % F Waters 24 5] Waters 510 4M7 8 HPLC &%, R A C-8 KM
H, ZHE-1% TFA KB VLR, 280nm KN, N SIS BB EN i PRl B4k
FEEBESLREANNE. FEMTUNBEHRE LEFI R EREREIE
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FIREFRHARIWE. EEMERA Lo IR EE
2 BRE5WE®R

2.1 YKS537/pSB-TR #1 YK537/pSB-TK T 128 /5 &8

EEBLZS, IOA~BRESH M RE RS, 37K H 59 b6y 25 58,
HHEERE2SODEGWHER, B RBRAIBEREE S0g £, AEHNRAEMN
BEfRFFE S0% LA E(E 2), 2 A F B SDS-PAGE B KEARMTERHE. 57
REEWHEH 2.5 4 8 rthTNFa 5[ Lys? ]-thTNFo, £ £ 1.3 1,

1 YKS537/pSB-TR §0 YK537/pSB-TK T 328 £ B
Table 1 Fermentation of the recombinant strain YK537/pSB-TR and YK537/pSB-TK

Fermentation  Induction Wet weight  Expression Recombinant
Strains pH ODsgg0m
/h /h /e level protein/g
YK537/pSB-TR 7.0 9 4 23.57 452.7 >50% ~21.5
YKS537/pSB-TK 7.0 9 4 25.55 512.3 >50% ~25.0

2.2 WAL EAL

A fi F  YKS37/pSB-TR #
YK537/pSB-TK LR#E FRiEH ™
W ATBEEA, FUREKTE

R, T HLSH AT 6.5 £F,
DEABSephuwwe e CMSsunef  Somemiso i 1 o 4L R Y B A

B RRMEH, BMRMIEH T K%
FEEEEE, A EERER
BUHRBIERETYH EER
KR T & RILEMEEH

HESH AR B LERER
40% ~ 65% TR B 0 BRBR B AT
4r % UL v, B K R L DEAE-
Bl 1 rhTNFo fl[Lys? ]-rthTNFe S bt B P =R BT Sepharose FF A1 CM-Sepharose FF
- EE | ~ BI. BB F R 4, RSB A
Fig.1 Chromatography maps during the purification process of Sephacryl S-200 ¥ 2 #7 40 . 7

rthTNFe and [Lys?]-thTNFa - - °
A.Purification of fh'TNFa, B. Purification of [ Lys®]- f:]—’t%ﬁ{] 3 YCRE IR BT 0 8 0

b TNFa WA 1A B,

| EHAEFRAT 3 KHR
HUENEZER. F—RNORTEBERX YR K - EWBERRAXR, EEERSHB
BREAMABRSREYRURKEMNIEESLRREF, NTM I T % DEAE-Sepharose
FF EEEMT 2 B T B, 48 /0 T HEK T, DEAE-Sepharose FF #E/5 8 5 BR €2 UTIE MR

R ] LA B PR AR 4 0 B 25 DR B S i 84 7R 1Y, T ELOA T AR 62 24 43 8 pH B R #% 11

DEAE-Sepharose FF CM-Sepharose FF Sephacryl 5-200

© HERFERMEMHRMATIKSHEST http://journals

im. ac. cn



23 % B ARERIRFEE T R AR R R E TR TR LA AR 167

B I T Ay S 7 A A e T P AR BT RE . R B, P T AR AT M T OE T AR R R
ENTH I S E R DR TR AL, BUE 1 WE TS FE S R LR, TR
BRI B BT R K . 7F CM-Sepharose FF K247 5 19 51 B8 €17 fe A 5 A 32 B e
7= B R B e 4 2 B, AR T JRJE L Sephacryl S-200 4TI i 4 7 9/ L
Ko MeAh, B FRAEF GRS X FF ALY, B AT DA & =0 i 8 B 38 T R 2 A
o BEERR AR It T AL,

FEAE EATEEL T, #1182 LIE RS 40% ~— 65 % MUl BE o RUTHE S
[ CM-Sepharose FF ##177 %, B DEAE-Sepharose FF #:4 Lb, 7T % 8 5 5% e FE A%
A, (BLAG kB oo R B R A T 5 387 o B O B AR, T EL R B T SR 1 P4 e BT S A A
EW2uFE, A BEH T LRESIAE RS M THEM b2, Sephacryl
S200 HEN AN T UH#H— SR EFRWAE, TEE B FERIAEHES R T2k
A REF B E R PBS B RS, B2 4l T [Lys’ |-rhTNFo 7E& B A (L B i 2
WL R,

B e, 1L R ER ARG, — IR Bl (LBl RT3 1g A B A ik
PRI S rhTNFa B[ Lys® ]-thTNFo. A EWE KN 20% 204, IHHERIWERTE 35% A4,
HRNE 2.

2.3 A4aMETE

@i {k Y rhTNFe 5[ Lys? ] thTNFa 4 SDS-PAGE Al HPLC % 72, 4 1% %] 98% A
# (B 2,3), thTNFa B L35 ~ 1.5 X 10°1U/mg, [ Lys? ]-thTNFa B9 H 7§ ~ 6 X 10°1U/
mg. P EH SITE 6.5 54, BB &%, RiEaWFBH4F&: hTNFa N
17331 + 2 Da( BRI E{E H 17353 Da), [Lys® J-thTNFa 3 17325 + 5 Da(B iR HHEH K
17325 Da)o [AIBF[Lys? ]-thTNFo 9 N 3 15 BRE B8 5 515F 213 b2 W F18 BHERT

1 2 3 4 5 6
kDa

97.4
66.2
43
31
20.1
14.4

B2 [Lys’]-rhTNFe &£ &5 W4k #H # SDS-PAGE Sr 47
Fig.2 SDS-PAGE analysis of [ Lys’]-rhTNFa during the purification process

1. Molecular weight marker of protein, 2. Supernatant after sonication
3.Supernatant of the dialysed solution after salting-out,
4. Active peak of [ Lys ]-thTNFa purified by DEAE Sepharose FF ion-exchange
chromatography,

5, Active peak of [Lys® }-thTNFa purified by CM-Sepharose FF cation-exchange
chromatography,
6. Active peak of [Lys®]-thTNFa purified by Sephacryl 5-200 seive
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% 2 rhTNFu $0[ Lys® ]-rthTNFo Bo%f (£ &
Tahle 2 Purification results of rhTNFa and [ Lys® ]-rkTNFa

thTNFq [Lys?]-thTNFa

After purification”  Before purification®  After purification®  Before purification”

Totel protein/g 4593.0 895.6 4911.0 1010.5
Protein yield/ % (2.5 20.57
Specific activity/ 1U.mg ! 9.116> 197 1.515x10% 3.46 % 10% 5.98% 108
Degree of purification 1.66 1.73
Activity yield/ % 32.4 35.56

# Before purification means the supernatant of the sonication mixture, after purification means the final product after
Sephacryl $200.
* * All the data in this table are based on 1L broth.
2.4 Bt
AL ILEFTEBABEAHEREE thTNFa [ Lys’ ]-thTNFa #77 ,
EfRSAABMREYRERS, RER/MYRETEMRESN, B FE 584, T HERERE
BMERE, RH—RH &S ENE 6 d, BME— MK S THE MRS ENT
. EhmeEH TREEERAM (hTNFu KB HERIENSH

rhTNFo 11712794
(Lys2}-rhTNEx 247 11/94 Test Injoct
Test Iaject
005 9,05
1
o.04 .64
4.
24.02 24.03
0.03 4 003
AU AU
0.02 4 &.02
a0 a0
.00 000 20,00 0.0 -
0 min 2 O 20.00
Peak results Peak resulis
Ret Time Area Ret Time Araa
# . k/
{miny |tUUV"sec) % Area # {min} |(UV*sec) % Area
1 24.02 61894 100 1 24,03 7043082 100

B3 rhTNFa & {Lys®]-thTNFa 45§ 89 BPLC % 2 5 i
Fig.3 HPLC map of the pure thTNFq and [ Lys’ ]-rhTNFa product
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Down-stream Technigue Study of Human Tumor Necrosis Factor
Alpha and its Mutant

Xu Hao Gao Changshou Liu Hui Deng Fang Pan Hua Chen Changging
( Shanghai Research Center of Biotechnology, Chinese Academy of Sciences, Shanghai 200233)

Abstract The study of down stream techniques for recombinant human necrosis factor alpha
(thTNFa) and its mutant{ Lys®)-rhTNFu ied to the results of approximately S0g wet recombinant
E. coli per liter with high expression level( >>50% )} harvested from auto-controlled fed-batch culture
in 15L fermentor { B. Braun). The thTNFa and { Lys®)-rhTNFa expressed are totally soluble.
Followed by the process of ultrasonication, ammonium sulfate precipitation, ion-exchange chromato-
graphy( DEAE-Sepharose FF, CM-Sepharose FF) and molecular sieve(Sephacryl S-200), a yield of
approximately 1g pure recombinant protein from 1L broth is obtained. The purity is up to 98 % , The
specific activity of thTNFe and (Lys®)-thTNFa are ~ 1.5 x 10* 1U/mg and ~6 X 10°IU/ mg re-
spectively.

Key words Human necrosis factor alpha, human necrosis factor alpha mutant, down-stream tech-
nique, thTNFaq, { Lys?)-thTNFa
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