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B OB MEAANEH-ERMREERRET ChGM-CSF) Bl FA KK pZW. GM
FRFMLEST T EL, Hatadbiy A GM-CSF #5577 N BE £ B F 94, A GM-CSF &
BAREFHERXBHE FURABEURFERFE, S3B8FHE . Sz, Bl
B ES . BTTHE-ZRLALER, AR 0%, HEAS BT RS 102,
Foid ik 1x 107w/meg BAM. WM Edd A GM-CSF ¥ N % 16 T EEEES, SHE
DNA FRIHSFHEERIEN S -8, SRMEEMN A GM-CSF fEFEIET & 4%.

xuif HAARSR-EWARKENRET, B4, A, SERFIINE

GM-CSF REBMEMBEEF, CHTIERRE, HIPSEHEES R H 40
SRERES, . AIDS; BRTHEESH B RN HAEERE; FHA
MR ARE s RO MR E; FARSEITISE,

B FRH{AN GM-CSF AR, FREM, T EHRE RS ENEE, &1
FERL T3 A GM-CSF Bk R BT L, R A — A 207 ST A bl L i
BAIRET A GM-CSF M &, AR T A GM-CSF =Ry KR EA =T A
1 HEF %

1.1 EEFiEss

& A GM-CSF Rt FOR 8y KT B )5 46 30°CHE R, Fifk a2 CIl Rk, R R
.

1.2 BEREIESESH

YER R, JH TE i (50mmol/L Tris « HCl, 1mmol/L EDTA, pHS&. 3) #
W, BRIPFETE 7, MAEE, BO0E, FLE. FH smol/L REEHREEMEK, &
JE & 8mol/L JR#, 10mmol/L Z“HHFME (DTT) By TE HHEIRE,

1.3 BEEE

BRREERE LS Sephacryl S-200 £ (3. 6X100cm), PRIEE S 8mcl/L F

#, lmmol/L DTT ¥ TE LoP¥, 3 0. 5ml/min, W& H M,
1.4 B
bR R TE HBERAMEESN 100pg/ml ITF, BERERIEAE Imol/L, I

B *AR" mXWEE.
AT 1994 £ 3 A 21 HYH.
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A 0. Immol/L EALB S HEK (G-5-5-G), 1mmol/L BJRERA M H L (GSH), 10CH
¥ 12h,
1.5 BIFU#HEBEW

JH TE ¥ T4 Q Sepharose Fast Flow B #rfE (1. 5X20cm), ¥ E W L, £
ZEIT RS, A BA % 0. 3mol /L., 0. 5mol/L, 1. Omol/L NaCl g TE ¥, H#E 1ml/min,
W H g, 3T PBS &,
1.6 kPt EEiISH ‘

nhi 4k % ¥ 15%SDS-PAGE % £ EH A GM-CSF FEMN AN, kSRR
(2], KL B8 E HE B’EK Bradford 3£%, DUNEILIEREBR MRHESHEY.
1.7 FEHENE

I TF-1 400, MRIE MTT HEEEE, FESESUIR (1),
1.8 NIGRERFISH

¥ A GM-GSF 4lifb# 5377 15 %SDS-PAGE, RS 2 PVDF L, BB L&
M A GM-CSF ERRARKWH T, B ARHEMITEREMEL TR, £ ABlLH
ATOA B/ LK FRMY BT E, HmS IR (6],

2 HR

Da G : 2.1 EEEFIAL
pZW. GM LEH &%
o e _ EEMiESERIT, hCM-
57 e CSF U\@.ﬁ W}fﬁi‘tﬁﬁs 2
HRAREAN BSUESLR. &
R B 1 AN R R 3mol /L
REVGEHFHE 8mol/L
REHM 10mmol/L DTT
TE % 8, %  15%SDS-
PAGE % &, i . X #
(14.7kDa) & B R A 85%
. (g 1, C), % Sephacryl 5-
200 HEEE MG VE (BEIR M £

43

30

7.5 7
 +— rhGM-CSF

B 1 #i{kJ5 thGM-CSF & SDS-PAGE W 2), WHEREF KT

Fig. 1 SDS-PAGE analysis of purified thGM-CSF *EAE, G IFMEAST,
A, MW marker, B. Total cell pellet, C. Inclusion bodies, EE%EWHE 95 % (@ 1,

D. S-200 eluted, E. Q FF eluted D). £ 525 B LT

WES T WA S /E Q Sepharose Fast Flow EBFXHEH GEHEMERE 3), W o.3
mol/L. NaCl ff§ TE {£ iR i&3t PBS #FA7)5, A 15% SDS-PAGE ¥ F R —XHF, HFk
99% ([E 1. E). :

K+ E #E M HB A GM-CSF Sk b, BERdsg, BFXHhREakE/
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LB 99 oS fh, PR L AT
F1 EAANSBR-ERAREFRNSEEAF hCM-CSF) B4

Table 1 Purification f recombinant human granulocyte-macrophage

colony stimulating factor (vhGM-CSF)

s Total protein rhGM-CSF thGM-CSF Activity Protein recovery
tage
{mg) (%) (mg) (u/mg) (%)
Bacteria paste 420 35 147 100
Inclusion bodies 120 85 102 . ’ 24. 3
5-200 53 95 50. 4 5% 16% 12
Q FF 42 99 41. 6 1x107 0.9
rhGM-CSF
1.0 rhGM — {SE
0.50 — ',.. _____ 1.00
I
i
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! T
. , : L
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o050 2 | "‘"
it 2 25 Y | I § S
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_} Z
025 R 1%
1
1
L\
i
1
0,00 0,00 1 L 1 4 1 Q.00
0 1 2 3 4 5 3]
t/h t/h

B 2 rhGM-CSF ¥ 5-200 BERY sHi B 7
Fig. 2 Sephacryl S-200 gel filtration
of rhGM-CSF

2.2 SWMiERER '

Sephacryl S-200 ¥ 55 # f ELEEIE A iR m a2, HEiRHEE0 5 X 10°u/mg MEHR . &
A AR B F AT F RSB % Q Sepharose Fast Flow B T2 BT, lWid#: b
FE1X10u/mg EER.
2.3 NRIEEBRFIIFHF

af B AL A GM-CSF #{TE M7 5] 4r 5 3 N K3 16 MEERTFI N

Met Ala Pro Ala Arg Ser Pro Ser Pro Ser Thr Gln Pro Trp Glu His

HXRMA/MN GM-CSF #MIHE:, BRNREH —MEER (Met, IIEREBT 4 2
HEE B, EWHFREAEHENEOHEN GM-CSF.,

B 3 hGM-CSF By Q FF BT EH
Fig. 3 Q FF chromatography of thGM-CSF
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3 it

HMWEEFRARFHEREANESRA GM-CSF G E X EEEWIIEE S
—F, MURBFEOBREBERATETRES, BN DEET T RAKRE TR R
BEV R . TEHITES A GM-CSF difbad e, HARBRMREERRENLE. 0
EREFEHAEAN, EEFONERMED. BEYRRANFERIE, MARRESEE
Ko KRR, OB AR R R R Gmol /L RE) RE WY, MiiRd
KIS EERIT, MK ERT 85%,

FL08 (R A PR B AL B rhGM-CSF M — B A S, BERENTEREREE
A BB AL LR, A GM-CSF 4 FHH 4 4D EREmEE, LB P4
Mg, XRAYE LT . KRR 0 AR R A R,
rh GM-CSF i kA 3T 58, XIS H GM-CSF §) T8 L B f 7 &
FHZRWIE, XHEYEESHAEN ., ARMNKEREREE, Sephacryl 5-200 5 H:
G ELEEHE b 5 10°u/me AR, BAGEEEHN E2d LM T RABRNER, &
EHEASERTEE2FHS s TFEEIRAER . RONOXBETRAARERFEERS
pH FEME, EXHARGT, HBEM RS MRSHTE L, 4T RERE,
ZFRREBRSTHREELTHHERMRS, i ABLAT _HBEWLY, &
HEEEFERBHLEEESR 110 /meg EE . FE07%8 L0024
FEE B FKE R 0. 5me/ml $I1E5LR . H 50pmol/L CuCl, B, BRURHARZEHH K

WAL BT 2, EARE, S EEE. SaES thGM-CST, &
FOHH A PR R AR R T A f .

BB ARTHSKEARR R E R R RS T O, AR PO SR EX N
i BAEREF AT IR T BB, IR,

B F X B

1] Susan M G, Rennie C. Drugs, 1992, 43: 516.

(2] Laemmli U K. Nature, 1979, 227, 680.

(3] Bradford M M. Anal Biochem, 1876, 72; 248.

(4] Sadik O, Christoph B, Jens A et af. Exp Hematol, 1990, 18; 1108,

£57 Simpson B J. Moritz R L, Begg G S ef al. Anal Biochem, 1989, 177. 211.
8] Frankel S, Sohn R, Leinwand 1. Proc Matl Acad Sci USA, 1991, 88, 1192.

© PEMZRBEDHARAATIRSRIEST http://journals. im. ac. cr



I8 BUHES. KT EZ0E0H AR 5 18- 5 W 40 M 48 o 5 i ik 221

Purification of Recombinant Human Granulocyte-
macrophage Colony Stimulating Factor
Expressed in Escherichia coli

Ling Mingsheng Zou Minji Xu Mingbo Wang Jiaxi Ma Xiankai
(Unstitute of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing 100850)

Abstract Recombinant human granulocyte-macrophage colony stimulating factor
(rhGM-CSF) was expressed as inclusion bodies (IB) in E. coli. A simple and effective
protocol has been worked out for the purification. 1B collected after the breakage of bac-
teria through sonication were subjected to repeated washing, and then solubilized in TE
buffer (50mmol/L. Tris-HCI, Immol/L EDTA, pHS8.3) contained 8mol/L urea and
10mmol/L DL-dithiothreitol. By means of Sephacryl-200 HR , refolding and Q Sepharose
Fast Flow, rhGM-CSF was obtained with a purity of 99%. The total protein recovery
was 10% and specific activity of thGM-CSF was 1X10°u/mg. The sequence of N-termi-
nal 16 amino acid residues of purified rhGM-CSF was determined and found to be identi-

cal to the native protein. This study provided useful parameters for mass production of

rhGM-CSF.
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