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PCR s GM-CSF 5
GM-CSF pBV 220, pBV 220-GM -CSF, D H5a
s , GM-CSF s
: 1%, GM-CSF :
, GM—CSF, , , GM-CSF, 9%%
s L.2& 10 u/mg, GM-CSF  TF-1
/ , PCR, , ,
078
GM -CSF- ( granulocyte macrophage colony
stimulating factor) . /
B /
GM -CSF , )
, GM-CSF ’ GM-CSF
|
L1
L 1.1 RES#k GM-CSF ¢DN A p91023(B) “‘,
pBV220 , DH5a
1. 1.2 B ZHEL€iXF  FEcoRIL Bam HI, T4DN A ligase GIBCO BRL, GM-CSF
Boehringer , Phenyl Sepharose CL4B Sephadex G-100
Pharmacia
L2
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1.2.1 PCRAZ Y 3 =4#heyse it PCR : 94C 0. 5 min, 55C
0.5 min, 72C I min, 30 . PCR [2] DEAE-
.22 #% &% pBV 220-GM -CSF 30C 4 5h, Asoo
0.4 , 47C 4 h.
1.2.3 eLidikegaRa g , . 20 m mol/L PB
(pH7. 2) 1g/L TE 0. 3% TritonX-100 20 m mol/L PB
s . 10 mL (8 mol /L. Urea, 10 m mol/
L dithiothreitol, 20 m mol/L PB), 25C 2h 17 000 v /min, 15 min.
1.2.4 £k 2M (20 m mol/LPB, 0. 15
mol/L NaCl, 3% Sucrose, 1 m mol/L Na2 EDTA, pH7. 2), ; 1 50
, 500 mg /L., 0.5 lmol/L, 4C .
1. 2.5 Phenly Sepharose CL4B# K4E EAT b4 20 m mol/LPB (pH7. 2)
(lem< 20cm). 10%
, s 2 m L /min, ( ). ,
20 m mol/L PB (pH7. 2) , 2 mL/min, .
1. 2. 6 Sephadex G-100%¢ fixit 7% 50 m mol/L PB (pH7. 2) (L 4cem< 40
cm).  PEG20, 000 2mL , 0. 25 mol/L NaCl
50 m mol/L PB (pH7. 2) s 1.4 mL /min, .
1.2.7 B TF-12mie MTTEABNEN 2Ll ZheEhmFEln T (
) \ GM-CSF  IL-
3, (u/mg) (g/L) ( 0.1mL)
.1/ X 0. 1.
2
21 GM-CSF PCR .
GM-CSF 435bp, 5 51 GM -CSF ,
5 ccC, G, C . 5
m RN A GM -CSF DN A
. . PCR , 6, 12
C 15, 30 G T, 18, 24 C G,
5 EcoRI ATG, 3 Bam HI
. S5

5 ~AGgaatteatg GCACCTGCCCGTTCTCCGAGCCCGAGCACTCAGCCGTGG3, 3
: 5 -GGggatccTCACTCCTGGAC3 ( ,
). GM-CSF DN A p91023 (B) ., PCR
GM —CSF , 400 bp, . .

!

PCR A 1.
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22 GM-CSF
p91023(B) DNA EcoR | BumH 1
Pa 2 TIT2
s
TCGA \PCR // §BV220 N
4 ; crussr, SOTR )‘MPR
: GAATT modified GM - CSF \//
. ® CATGE ge0e (0. 3 kb) oni
. &
i o cAccT Em;n:m EcoR I & BamH |
: 6CCCG +T4DNA Liguse
’. TTCTC ER ! BanH 1
L 2R == GM—CSF
L ]
C
) .. ('(_MGC P;",’-, \\".n'rz
‘ CGAG ( PBV220—GM \t
.« - . —CSF4. !,
.- ®© CacTC ¢ 1u8s7\ o M,//MmpR
o AGCC.. ¥ N =~
Oxi
1 GM-CSF 57 - 2 pBV220-GM -CSF
( )
EcoPk Bam HI PCR pBV 220
EcoRKF BamHI , PCR
pBV 220-GM—CSF., 2. :
GM -CSF pBV 220,
23 GM-CSF
SDS-PAGE , 4% , pBV 220-GM -CSF
14. 6 kD s
GM-CSF s GM -CSF
) 1Y% 3 GM-CSF
SDS-PAGE ) NC ,
W estern blotting 14. 6 KD GM - o pBV 220
CSF ( 3, GM-CSF b GM—CSF
pBV 220-
GM-CSF
2.4 c (
GM-CSF
R 14. 6
SDS-PAGE , GM-CSF kD)
. GM -CSF
6% ( 4 b). 500mL 50 mg

10 mL



2 GM—CSF 79
25 GM-CSF
GM~-CSF \ ,
7 7 GM-CSF 0.800 ‘
; 500mg/L oo
. 0.400{ ¢f . | ,\
26 GM-CSF R i
GM-CSF ) 0.000- | e
5, ., SDS-PAGE - 0.200 a b
GM —CSF, % ( 4 ¢, 30% 50
mg 6% 10 mg 0.8004
GM -CSF.
PEG 20000 0. 400- |
2mL , | |
A, B, C.  SDS-PAGE, A B sosde L]
, C GM-CSF , SDS—_g00l__° d
PAGE ) 99 ( 4 d) , 93.0 100.0 100.0
50% | 500 m1. GM-
CSF 5 mg. a b
2.7 ¢ d
MTT : GM-
CSF L2% 10 u/mg.
3ng/mL GM-CSF TF-1 ,
GM~CSF, : GM -CSF TF-1
3
, 0.40__? ...............................................
5 -
(RN A 020 e ] T
0.00 e C T2 PP N
\ PCR ; : s ‘
0.00 20 a0 6C 80
GM-CSF g ) (miny
5 , GM -CSF
5/ 5 GM -CSF
cce, CCT ccG; , GM-CSF DNAS  GC
\ mRN A \ \ G
C AT GM -CSF .
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GM-CSF
(1% Yo TritonX-100) | : .
T GM-CSF
GM -CSF , GM -CSF, 8M
GM-CSF ) ) ,
, GM-CSF , , 8M 10
m mol/L , GM-CSF R
e 0.5¢/L
0.5M GM-CSF , , )
, , GM -CSF
GM—-CSF ,0.05¢ 100 m L.
\ \ °! GM-CSF
GM -CSF , 4B,
GM -CSF ) 9%  GM-CSF,
, SDS-PAGE GM-CSF , 1. 28
u/mg< 107 u/mg, TF-1 , ,
GM-CSF.
- - - -PEG -
( 2dp . \ , 30¢ /1,
GM -CSF; ) )
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Expression and Purification of Human GM-CSF in E. coli

Li Yingqiux Xu Fan Xu Lin Long Qingxin Wang Xunzhang

Abstract Six bases mutations were introduced into 5 “terminal of mature GM -CSF gene
by PCR in order to inhance the expression of GM-CSF gene inE. wli.- The expression
product of the modified GM-CSF gene in E. wli was accumulated mainly in the form of
inclusion bodies and constitute dabout 13 of the total bacterial proteins. Western
blotting demonstrated this product could combine specifically with monoclonal antibody
against human GM -CSF. After solubilization of purified inclusion bodies and renaturation
of solubilized polypeptides, the authentic GM-CSF with its purity above 9% was obtained
by means of hydrophobic chromatography on Phenyl Sepharose CL4B and gel filtrationon
Sephadex G-100. The activity, measured by viable cell M T T staining method, was 1. 2&
10 u/mg. The purified product could maintain the growth of TF-1 cells which dependes
on human GM -CSF.

Keywords GM-CSF, PCR, E. coli, expression and purification, activity assay
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