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B FREEEAHAMEANME-ESAREEPKET (hGM-CSF) BB RiE
H#k E. colf HB101/pZW. GM47, 2E54E K. DNA @Il /. SDS-PAGE. Western Fl3k &
EHMEHNESESRETE, EVESEEREF LIS 14kDaGM-CSF, HEK P&
0% b, LEERKASX1I0u/mg, HHEEMFENENE.

34315 hGM-CSF., HEFEBEHE, Bl ®EE, Western EI

N 40 T T v A B SR R M (hGM-CSF) B—#h 19kDa IS E D EREF, &
¥ I AH A0 B A S T B S A A BT T L S0 LR R IR 050 #74E B hGM-CSF 1 241
HIMER RN AL, hGM-CSF BE D H 127 M EEREAN. 57 4 M EMRER
BB W, f PR RN MERE, BERTEEIAMEESRE, Eit
HEFRE. coli hHEFRED,

RT & L BAT hGM-CSF Ll KAT S 15 KW 5T, AT % 3 B hGM-CFS 8
cDNAL AN BRBR SR EE & pBV220, ¥ E. coti HB101 BEEMM, KESHFE
EHEHA hGM-CSF B8 #k.

1 At

1.1 BRSHY

&% hGM-CFS 2 K47 ¥ cDNA M TR £ 4 Z F) A RT-PCR Jr ik M & I 82 4
MM S mRNA 4+ EMAH. 2 PP HEERATEHNNBETAREEXRERKE
pBV220 IR MR EAPEFN E¥HFIRE-EHEEY, E. cof HBIOL 3EZEHREH
.
1.2 TAESH _

FE 18§ EcoRI. BamHI. T4 DNA #iEf§5 NEB AF & . Taqg DNA 2EMIHHE
£ RAF) . DNA FHHE X & Y USB 2 & 7 fh . it hGM-CSF B EEHIK G133 f1 4
PR S S PR 1 . APAAP B IBCK W R 45 S e 4 ) 7 ok RE ob o BF A . B fb 2R
b bigiit P

EIXTF 19534 11 A 2 B,
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1.3 E#ZFHR3|HNHIT. SXRPCRYEENERAE

4% hGM-CFS flBE QRIBEIZIT L#3 14 P47, ER M EEBN S NIARE
HHEBT ATG Mi—1 EcoRI Y1 ., THIYP P33 R AKBFERERKILERT TAA
RERRLLEBF TCA UK —4 BamHI i &, RiFTHFENHHERRE L, &
Cyclone Plus DNA B3 & RBALA I, LL P47, P33 4314, 2 E 4 M EY hGM-
CSF REE p]Y. GM AR, ] REFHHEF PCR § 1§47 400bp 19 hGM-CSF ¢cDNA

KE.

EcoR | BamH |

renBT i T2

cltsgs,

HI
EcaRizBam PCR ampllfy
digestion EcoR |/BamH I digestion

ligation hy
Ta+ DNA ligase

GMCSE

citsgsy

pZW.GM 47
4.06kb

7\0:.' ‘y

B

rmBTI1T2

B 1 EEMEpZIW. GM47 HHBTREE
Fig. 1 Construction of recombinant plasmid pZW. GM47

1.4 IEi hGM-CSF Bk shige

MBAFRRE 1. PCR FEP HA hGM-CSF cDNA B R ai{ki) pBV220 Bk
DNA #F EcoRI/BamHI X&), /RfE F LMT B RIS SR8 6. 3K 4 B 4 B AL FF & DNA
KB, “E&EJFRSTHIRGIA T4 DNA FEEEELE, W 100-200ng FEEMFEL
E. coli HB101 %545/, B EcoRI/BamHI W E§ Y] N E4H i DNA FRHIT 3+ A £
400bp WG A W B, ZWIiE A M13mpl8 HAMAHN R P, FikHAEERF, RRE
&, B Sanger AWK B KR iLEME DNA B3, U LBRESSR ‘G TRETRFM $
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ZREHEAT.
1.5 JEAFTMMNETE

EHRRLREFRY 1 S0BHT MOCABEFEN, 0CHEEEREODMEN
0.4—0.6, MBHBE 2C/KBREFSER 4 ok, BOKSE, BB, SDS-PAGE
(15%) Bk, FEHWMRE R250 REHEAWIETREAT YIS HASEANETIL. §
% B SDS-PAGE 43 B Ag %A =4 7E ABE 4653 B (0. 65mA/em, 1 /MBY 15 4%
M FPETHREOEWHRAHEEE NCF L, BERTREAEHAT Western EF QIR .
$5EDEY NCF, F& 20%BSA 9 10m! PBS &7, 37CHEH 1 /MBt-—+5ml & 2%BSA it
hGM-CSF 847 G133 (1 * 500) #) PBS, ZiR{#BAIE—~PBS 1% 3 X —3. 5ml & 2%4BSA
HERRIGG A DK PBS, TR 309 —>PBS 3~ BEKEYW (A: B=1:1) 3ml
+ BEL 3mg, TR 30 o> KBk B 6, NCF ¥£F, WEAE LI R R AW IHHMEITR.
1.6 FEAFHEHTHNAE

200ml MOCA I B Ol , BT 10ml 8 (50mmol /L Na,HPO, pHS.5,
10mmol/L EDTA, 1% Triton X-100) ¥ 2 K, RI#E OCRLEH T 2mol/LGnHCl, &
LW PERETE., WiE., LA SDS-PAGE (15%) #a#l, L%/ 10mmol/L
Na,HPO,pH5. 0 BEBE 2 &%, ACHE 2 X, BB E —20CHRE. WA EHIERY, &
96 FLAR LA MTT B: 812 H M ¥ hGM-CSF KRB HIM TF1 g8 B IS H®.

2 % K

2.1 PCR EE¥SERKE

F 0. 5ml 55 PCR R EAERZNREY: KEEEFK59. 7ul, LOX R R
¥ 10u1, MgCl, (2. 5mmol /L) 6. Oped , P47 (5. Oumol/L) 10. 0ul, P33 (5. Opmol /L) 10. 0pl,
pJY. GM (lpg/pl) 0.3ul, dNTPs (Smol/L) 4.0pt, KT 100. 0pl, 95T 10 47
B, Taqg DNA Polymeras (5u/pl) 0.5ul, 1B%], 7 PE9 600 #§3F{X 3T PCR ¥ 14,
R & ol

94'CAEHE 40 56 CIRA 30 #p—~72°CREM 1 438k, 419 30 ©EF ., BIF—EHK
T2CERK 7480, REZILE, Wl RNRSHE 1% HRISEER Ediik, 7 R—Kuh
9 400bp HIFF FHY W, RIWIERRET I8 (EHRI-A), H& o5ul I >=4rin sul &
HE K (20ug/ul) S50CIHAL 1 /M, RiGH B ERALY H B,
2.2 EAFEARBNNER

W R L RIS, EEYH L E. coli HB101 B2 S MBS FIRE S Ap L@
%, HEVLIER 48 DE, MR RERE TN DNA, Bk MEH 6 Ak TFE&
pBV220 MEH Mk . #—% H EcoRI/BamHI X E§H), 455 pBV220 =4 — % 3. 6kb &
. CNEARMMH=ERRA . —& 3. 6kb MIEREK, — & 400bp BIIEN A Bt (B
IB). HKAERRUER M EAFEL K. HE&ZH 400bp IEAF B, HARFERE
M13mpl8 #] EcoR1 5 BamHI i & 2 (], HEMAHEMATREEE, FH Sanger IR E
ZERWE DNA JFH . S5RME 37 MW 222 .
5" GAGGATCCTTAT TCCTGGACTG GCTCCCAGCA
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GTCAAAGGGG
CAGGTTCTCT
AATCTGGGTT
TGGAGGGCAG
CATCATGGTC
GAGGCTGCCC
CTCCAGGCGG

ATGACCAGCA
TTGAAACTTT
GCACAGGAAG
TGCTGCTTGT
AAGGGGCCCT
CGCAGGCCCT
3 (RER I

GAAAGTCCTT
CAAAGGTGAT
TTTCCGGGGT
AGTGGCTGGC
TGAGCTTGGT
GCTTGTACAG

Ml E H TRl PTG RITZE—N, RAKILEBF TCA EXH KRB
REFEDTF TAA, BFF AN BamHI i 5. 8 I FBFI2110ME, BE - FBFE
B TENCH, SUMBET S, HHIEARITHM SN KEB A rhGM-
CSF W&, EBH pZW. GM47,
2.3 Western ElFEF R AW

PR BT hGM-CSF B ITEEHLIE G133, R H R 1gG 1, S HUMEREE SWESK
(APAAP), ¥l SDS-PAGE 4+ & 35 E1F NCF 1§ E. coli HB101/pZW. M47, L&
FAYEATBE E. coli HB101/pBV 220 R 2k P-4 S5 RIAVEX BUKE R R AF R R AT A,
BIsR # ik hGM-CSF, i E. coli HB101/pZW. GMATiE N 87— &4 T8 N14kDa (1)
PR RGE SN, f LR E. coli HB101/pZW. GMA7E A=Y K A5 B H hGM-CSF
B GI13345 5145 &89 rhGM-CSF,
2.4 SDS-PAGE BEEKFE

E colf HBIG]/pZW GMATE B 3 7E SDS-PAGE (JRHEEE4%, P ERE15%)
S, FLITRIE R250% ()5 . 74 FH 14kDa 4b W—RIRATH B QW (EKRI-D), £
MR E A S A REAN4U (IR T-E). 2 TritonX-100 % GnHCI ¥R % 15 #
RWMAWKLE. REFOEES RS R75 %MK (FAR I-C).
2.5 FTEAFHEHEHENNE

FWAE2, AELWEL, QBEZERY Gmol/L GnHCI H#, BORLEE) &

IRty A G R T IR . lTE 4 & Bk F ISR A rhGM-CSF, 8%
RRBEATYHMREERIT hGM-CSF H.i% 85X 107u/mg.,

3 i ®
AT rhGM-CSF FEF R E. coli HB101/pZW. CMATHER B REF 4
M IE LR rthGM-CSF . Z55 KB Rk49% . Bk S X 107u/mg, 98T 308k 3858 09 7K

T (8-10%) ™ BT ARSI hGM-CSF % E. cofi PN EE, BHTF. (O £
% hGM-CSF 25" ME AR LM GC ME, FER - RELTWERE: (2) #Eig b

TSR, fESD 5 ATG BIG#EW T2 @FHREES. HAER -S4, (3)iE
i3 TR AN KGR R BT TAA R R % TCA K1 R, ik
BROAT &I WREEKE: 1) AXAIRED PP PHER S F18H A pBV220
BAR -k,

© PERFEMEDI

MRFTEATIBE S %EEED  http://journals. im

ac.cn



1 4 EREE. \DHR-EAREENRE TR IR 538 37

B2 s rhGM-CSF X TF 140 34 7 4
;o (MTT ®RE)

Fig. 2 Eflect of expressed rhGM-CSF

onTF1 cell proliferation deter-

mined by MTT method

1A: TF1 cell contrely 1B—1H, 2A—-2H.
Serial dilutions of hGM-CSF stundsrd; 3A
—3H: Serial dilutions of £. coli HB1OL/
pBV 220 product; 4A—4H; Serial dilutions
of precipitate of GrHC|-solubilized £, call
HB101/pZW. GM47 1. B; SA—5H: Serial
dilutions of supernatant of GnHCl-soluhi-
lized E. coti HB101/pZW. GM47
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Molecular Cloning and Expression of Human
Granulocyte-macrophage Colony stimulating

factor in Escherichia coli System

Wang Jiaxi Zou Minji Huang Bilian Zhang Mingwei Mao Ning
{Tustitute of Basic Medical Sciencess Academy of Military Medical Sciences, Beijing 100850)

Abstract Human granulocyte-macrophage stimulating factor (hGM-CSF) is an impor-
tant hematopoietic growth factor. hGM-CSF is able to stimulate hematopoietic progeni-
tors to produce granulocytes., macrophages and eosinophils. hGM-CSF also shows the
potential to treat myeloid lenkemias. In order to prepare enough amount of hGM-CSF.
a genetically engineered strain E. cold HB101/pZW. GM47 was constructed by DNA re-
combination technologes, and characterized by restriction analysis, DNA sequencing,

SDS-PAGE, Western blotting and bioassays. The strain has been shown to produce a
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14kDa mature hGM-CSF protein with experession level higher than 40% and a specific
activity of 5. 0X10'u/mg . It shows a good potential of clinical applications.

Key words hGM-CSF. gene recombination, high expression
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Wang Jiaxi et af . ; Molecular cloning and expression of human Plate I
granu locyte-macrophage colong stimulating factor in
Exscherichia coli system
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A. Amplification of a designed cDNA fragment encoding mature hGM-CSF by palymerase chain reaction. 1, 2; the
amplified band; 3, DNA MW standard . pBR322-Mspl fragments
B. Restriction analysis of pZW. GM47
1, pBV 22D cut by EcoRI/BamHI; 2, 3. pZW. GM47 cut by EcoRI/BamHI; 4. DNA MW stendard , pBR322-Hinfl
plus A Hind ¥ fragments '
C. Treatment of rhGM-CSF inclusion bodies (I. B) with Triton X-100 and GrHCI
1. Supernatant of Triton X-100-treated 1. B; 2. Precipitate of Triton X-100 treated 1. Bs 3. Precipitate of GnHCI-
sclubilized I. B; 4. Supernatant of GnHCl-solubilized 1. B.
D. Analysis of expressed protein by SDS-PAGE
1. E, coli HBLOY/pBV220; 2-4 E. coli HB101/pZW. GM47;: M. Protein MW standard.
E. Densirometry graph. P
F.DNA sequencing of pZW. GMJ47 minus strand
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