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(ERERHERAHIBRAR LFE 100070

B F ANSREMARNEENHETF (GM-CSF) F L840 ML 85 H T (MCAF) §#
GEHEAHTEPREREE, FEErPUaRkEBERTE. ORGS0 BNRES, &
R T rhGM-CSF/MCAF BHMBE NS E&F. BHS B S S Sephadex G-75 ¥ 1 it 18
F CM-Sepharose FF T X R AL EiR, BT EE £ P2 EH A SDS-PAGE #ip9 rhGM-
CSF/MCAF, Western blot ¥ ¥ % #, #k 4k 9 rhGM-CSF/MCAF # 4> %1 5 GM-CSF #n
MCAF i & &8 R E 5.

XRR MASEGS. T B4, i

IS5 8 44 G 5 0 0 O 5 ) R S PO R S R P R T B AR . GM-CSF Bk i
HERAIE . EMAMAER S0, HR R RN 0 4 M FEFRYY s MCAF BE Rk K
T RN, ARSI o 0 40 R L B R AR (8D MR E AR, W E
TR M B R R AL A Bl 9 % O T R AT T B R, ST HUE 3 GM-CSF 1 MCAF
B MPHAEBRIKRE P RINASHEER; S— 5T, FREMK CRZEK) i
BB ERG, RUTRECHRNFAEROLSTHAEN. BRITEEXBITETH
M#ET hGM-CSF/MCAF MEHEA, BT HEEFERAFR, BEHERANMEE
H. FXX thGM-CSF/MCAF 35t . &4 Belifbisr 7 5%,

1 R EF=E

1.1 RESEH

7215 rthGM-CSF/MCAF A5 41 s pGMO1 AL g M5, GM-CSF fil MCAF
BA 32 APPL HBI 7188, pGMOL 2 k@ N K FHiHFE DHSe,
1.2 &3

Sephadex G-75 #l CM-Sepharose FF I B Pharmacia 4t 7], GM-CSF #ifk iy A&z =
Brifit, MCAF #i{f i % ® Rollins B] f§ -M%, GM-CSF %8 5 W& GIBCO/BRL
aHE, MCAF S5 MAE 'Promega Sl
1.3 REAEMSEFREESRE

S B FURL 09 A B 4T B8 DHSe (pGMOD) 7T LB IS # B+, F 30°C150r /min 3
AR, WHEEHENEBE 1S~ 2 ML T He LB E#HRS. T 30C
MR I, FH ODwEKE 0.4~0.5 8, FERE 42CHR 4~5h, B.OERE
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Bk,
1.4 EF A58 R ik

£, thGM-CSF/MCAF EXBHEPHEEFYURLARSKELFE. H LAHE
G A E L1 : 10 AIEIE T 50mmol/L Tris-HCl (pH8. 0). Immol/L. EDTA =,
A B E AW 0. 2mg/ml, K8 30min 5, BEEK 5~10 K (WK 30s, HIE
30s),8000~10 000r/min B .0 15min, WEILHE ., H 1~4 mol/L. B (0. 5% Triton
X-100 # 50mmol /L. Tris-HCI (pHS. 0, lmmol /L EDTA ¥ %% 2~3 ¥, 10 000r /min
HAOWA .

1.5 HEANEERR

HWUOEBRT TR SRR —Hp, KBRS HRE 5~Tmol/L RE .5~
7mol /L #H B, 0. 5% ~2%SDS # 20mmol /L Tris-HCL{pHS. 0},1~10mmol/L EDTA.
0~10mmol/L. DTT, WMET 4 CHLBFH, 1000r/min Y& L.

1.6 rhGM-CSF/MCAF I8 1%

BEOREREER O Img/ml 24, HHEBE P BIEAWERDTF lmol/L, %
H& 0. 5mol/L BIRBEEFS A 20mmol /L Tris-HCL (pHS. 3). 1mmol/L EDTA b 4 C
EY, BATAWHBERPHEE—fMETENR,. 402 (1) 20mmol/L. Tris-HCI -
(pHS&. 3) . 1mmol/L EDTA, (2)#& (1) SFE A GSH # GSSG, i 48 3 i 4 51 5 2mmol /L
GSH #1 0. 2Zmmol /L. GSSG, RIGHEI IS BEIESS, BEWE L3 Sephadex G-75
EfEE.

1.7 Sephadex G-75 EER: 138

A 20mmol/L. Tris-HCL (pHE&. 2). immol/I. EDTA F# Sephadex G-75 B## (2
X 60cm), LS ERBERER, RiE 12ml/h, REKES, B SHEHEHES
20mmol/L. NaAe (pHS5.5). Immol/L EDTA BB E &N, SO0R LW,

1.8 CM-Sepharose FF BT X B H

CM-Sepharose FF E#r#: (1. 5X20cm)  20mmol /1. NaAc (pHS5. 5), 1mmol /L. ED-
TA BB TH, LAEGHASE 0~0.5mol/L NaCl (Bl R ER, WERKEH
i
1.9 #i{Er-Hei¥E
1.9.1 SDS-PAGE E Western blot ¥ &% gk (9] #471.,

1.9.2 GM-CSF 4% 5 tE Wl 2 . 36 F GM-CSF R s #i etk TF1, U MTT el 2 A
BT,

1.9.3 MCAF £ B llE . VIS T 5 W 2 MCAF 09 S0 4% 40 i fh s $£°
1.9.4 ZEEFEUNE. FOHKE G250 £,

2 H#R

2.1 B8HEHSESKR
FREFRGHNEEEFARNE, OB RENPEBE. il ERE B #T
— WA POF, SDS-PAGE EIR, 5 _UCRARE T MG S EF— SRR, TR
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BwoamEram, ARG MEREE. AREFRESSBEER, BER
REEREN, REAKRBIENE, HENEH rhGM-CSF/MCAF 4 B W2 T
FBE, B—#4r rthGM-CSF/MCAF T F 3mol/L 1 4mol/L MR EHE MW , 3T thGM-
CSF/MCAF %, H 2mol/L REVREE G BT, dEh 0%AESG. B4, A
0.5% Triton X-100 PE# SR KMNECREET B 2mol /L IR E %,
2.2 EHEHNBERE

e AL B G SR E. B SDS i, RO SBANHKE (lh~
1D VRERME GCHZFER).DTT AX. ARREBOLRESFLESE rhGM-CSF/MCAF
R R AR, B AR 4 B B B R AE  thGM-CSF/MCAF 4 TR/ B8 (B G 1-A), 3
TEXRBARETREEARERBABREX S B, BI1KE 2.1 THKENE
MV 1 XSDS BB rh A %, KI5 E SDS-PAGE, % B % % B rhGM-CSF/
MCAF Beff 5 T RAR/D I R 160 06 4 RTER A U5 09 4% 5 7R 0 36 1 4 0 40
HLFEL chGM-CSF/MCAF &+ FERDMNE, I T# S ELESTREBINEY
W # SR i chGM-CSF/MCAF B4 3. 8474 GM-CSF H 5 B AT T Western
blot ifH, HARXRM, REFWMENESE RAERB, S A0 — %K
rhGM-CSF/MCAF Bk (B 1-B). 2 7 se R Lok @, |41 X847 T 4 F w5,
2.2.1 AFWEPMSFMEORAMNEW. EREHERPR (& 20mmol/L Tris « HCI,
Immol/I. EDTA, 6mol./L urea), fii A PMSF ffi 2% [¥ 4 %1% Immol/L. 10mmol/L #
50mmol/L, rthGM-CSF/MCAF & F R =fh Bl iELE [EEeR:o) 340
2.2.2 EDTA # Tris ¥ 3358 (7 4700 800 . 76 FF B3 W P4 Tris % J % 20mmol /L,
f# EDTA #EE 47 %1% 1mmol /L # 10mmol /L, £ 385 % rhGM-CSF/MCAF [&48 > T 8
., BFEES B OGS, EIE Tris %E 3 50mmol/L, £ EDTA W% 10mmol/
L, WULFARAFERERRSE, RS TRIETIOHE SRR, SR E, MEQmE
B EIMEZELK (6hJ5), rhGM-CSF/MCAF (R34 BE 8 .
2.2.3 AFZEMAMEODRBENEY. S THRESBLUBAKELEERHAS, Bi1%
RItE IR SDS LRk, 440 % A 6mmol /1. ELEG L . 20mmol /1. Tris » HCI.
immol/L. EDTA 2 126 SDS ¥ fi# #1884k 3 R FE /£ rhGM-CSF/MCAF PR [0, B &
et K, WRFAEBRRRL,

ARIBOGETEERN T ENEHYE, ATRBFRALBIARGEE, B
SDS W60/ IS, B £ a0k T AE 1 P8R e o 08 U2
2.3 rhGM-CSF/MCAF g8

HREEREE, MRS TE P ANPMAM A ABREFEE, ERTHEM
thGM-CSF/MCAF £t 0, MAERE (D EHESHNBSAEEETHER (O 8
YRR/, BB NS 8me, FH N 19mg, B, WRE S iy pH (418
(RED, MEELES, AR RBSEN, FEEEA5BES . FER R
F AT E H rhGM-CFS/MCAF 78 3 (T B 45 47,
2.4 rhGM-CSF/MCAF By&t4k
2.4.1 Sephadex G-75 BEBE L 38 : 45 R A 1 B R, thGM-CSF/MCAF £ o 76 [ b 2l 48
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B & i)
g
: !
3 ]
< <
P 8 10 1 2 3 4
t/h th
A1 rhGM-CSF/MCAF 8% B 2 rthGM-CSF/MCAF #
Sephadex G-75 4 B¢ it i& CM-Sepharose FF B FX # 2
Fig. 1 Sephadex G-75 gel filtration of rhGM- Fig. 2 CM-Sepharose FF ion-exchange chro-
CSF/MCATF matography of thGM-CSF/MCAF

2. 4.2 GM-Sepharose FF HE FAWEW . R WA 2 if5R, rhGM-CSF/MCAF 4
TER PR T ER 08, 29 0, 18mol/L NaCl ¥R ., BRFWE F AW EHL)S,
rhGM-CSF/MCAF ik 8 T 68 3 #ii, B hGM-CSF % # i TF1 45 jg # 1 15 GM-CSF/
MCAF # GM-CSF {E# ik 1. 8 X 10'u/mg, £# GM-CSF #¥E#: R 8 X 10%/mg. FABIE
PE T35 3% W4 hGM-CSF/MCAF #i& % MCAF £ BB ENE /D REN N 10ng/
ml (£ 1), WEHEH, GM-CSF/MCAF R HE M EWFEIEH,
# 1 rhGM-CSF/MCAF &k
“Table 1 Purilication of rhGM-CSF/MCAF

Total Purity of Amout of Recov Specific activity

Step protein  thGM-CSF/MCAF thGM-CSE/MCAF e“fye“’mww—*ﬁm

/mg % /mg " (u/mg)® (ng/mby*
Total cellular lysate 320 27.2 87.0 100 NI» ND
Solubilized inclusion bodies 104 69.5 72.3 83.1 ND ND
Supernatant after renaturation 19 72.2 13.7 15.7 7.0x10¢8 XND
Sephadex G-75 8.0 24.6 6. 77 7.8 ND ND
- CM-Sepharose FF 4.8 93. 4 4. 48 5.1 1.8x107 40

*Specific activity was expressed as that of GM-CSF. h8pecific activity was expressed as that of MCAF.

*Not derected.
2.5 rhGM-CSF/MCAF fJ¥5w
2.5.1 SDS-PAGE %3& . %R WEE I-C §i 5. @ik H chGM-CSF/MCAF #£ 26kDa
EFRE-MEARRVEAET., SRIIMTHESRER.
2.5.2 Western blot %% : SDS-PAGE EMELWH B MWMRIEEME L, 4 9 H GM-
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CSF # MCAF #ifk el ahifb =9, g5 2% W, dift iy (hGM-CSF/MCAF 841 515 GM-
CSF #1 MCAF fifk k&8RN (HEI-D, E),
3 itk

HNEREEXBFEPRAFEANENEABTUABTHYORERRFLE. R
R %3k 09 rhGM-CSF/MCAF th 2 i, R BEHEE . 5 T 8 b H 25 M 7 55 i 2 05
EEEE, BT, BHROBEE AAEENERE. SR SDSTW, SMATA R R
R, R R # rhGM-CSF/MCAF 7£ 1€ % W S 8L & , B [ B 40 i 73l PMSF H R R I BR iX
PR S RHER KT EEAMITE, W R AT PMSF 96 42 84 EDTA #l Tris
WHEDIAN MM EAME, HTEDTARHESBRETEAN, MALEABEE
EHREEAERE THAEE, B EDTARENBE AR 7 EEE R P T EN
—SEAM., BENE, MESBERBRMER, XHEERFLLEHLH, HE
M ASE., FEE . A SDS B €8 IK ¥ R 1E hGM-CSF/MCAF [ 1i# )
o, PR E KT % DHSe F1 255 T rhGM-CSF (HEBYEE) . REFWhE i +
AR, HHREEREHMETAEH hGM-CSF FHEREHERE, HEH rhGM-CSF/
MCAF RISk MCAF M X, AGEMNEHRNTUERECOMEX —F
TRREHENSBEOREW M TREFAAEERMXRE, EAFRNERARE - LT
.

EHEBEANEHERKBAYEHEARASIESIWNEXEENF T, thGM-CSF/
MCAF st M4 —fitd, g fh, —HEREHE, SREREHIRFEF AL
TE 1 1E # B9 a4, 4F 7 B 6 &Y 45 PiC 2 ] BB B fIK rhGM-CSF/MCAF By &4 M . 341
R 7= A4 REH AL F T % AT R 55 R R WH PTIRAS (0 rthGM-CSE/
MCAF A4 SHEHI, BEHF>BR THE, HEET ML R S E A 68 &l
WM BAER, TSI RTPFENTENE, B L Sephadex G-75 fl CM-
Sepharose FF W& B difb. KB 7 B HE W LY 205 81 8 K48 rhGM-CSE/
MCAF, RiF— SR P ohiese s 7R,

B OB AAkIL., REMEBMAERE, SRZFTREEF. 6. BEREE
BEHEE. MESASSEEAMATEES TAOEN, RrELBH.
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Denaturation, Renaturation and Purification of A Recombinant
Human GM-CSF/MCAF Fusion Protein

Ye Qinong  Su Guofu Huang Cuifen
(Beijing Institnte of Biotechnology, Beijing 1000713

Abstract A fusion Protein of human graulocyte-macrophage stimulating factor (GM-
CSF) and monocyte chemoattractant activating factor {(MCATF) was efficiently expressed
in Escherichia coli as inclusion bodies. After the isolatin of the inclusion bodies, the opti-
mum conditions of denaturation and renaturation were studied. The resulting renatured
rh GM-CSF/MCAF was purified to homogeneity by Sephadex G-75 gel-fileration and
CM-Sepharose FF ion-exchange chromatography. The purified product remains biologi-
cal activities and can react specifically with GM-CSF and MCAF antibodies respectively

by western blot analysis.
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Ye Qinong et af. ; Denaturation, renaturation and purification of Plate 1

a recombinant human GM-CSF/MCAF fusion protein

A, Bl Denaturation of thGM-CSF/MCAF inclusion bod- €. Purification of rhGM-CSF/MCAF.

ies by SDE-PACGE and Western blot analysis re- 1. Protein malecular weight markers
spectively, 2. Total cellular lysate of E. ¢oli harboring pGMO1
1. Protein melecular weight markers 3. Inclusion bodies of thGM-CSF/MCAF
2. rhGM-CSF/MCAF inclusion bedies + 1 X SDS 4. Purified thGM-CSF/MCAF by Sephadex G-75
loading buffer 5. Purified thGM-CSF/MCAF by CM-Sepharose FF
-3. rhGM-C8F/MCAF inclusion bodies + 5~ 7mol/
L urea
D, E. Western blot analysis of rthGM-CSF/MCAF with GM-CSF and MCAF antibodies respectively.
1. Total cellular lysate of E. coli harboring pGMO1 2. Inclusion bodies of thGM-CSF/MCATF
3. Purified rhGM-CSF/MCAF by Sephadex G-75 4. Purified rhGM-CSF/MUAF by CM-Sepharose FF
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