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Granulocyte —Macrophage Colony Stim-
ulating Factor in E coli
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ABSTRACT

Aim This research has made a new gene product
for the treatment of atherosclerosis and arterial steno-
sis.

Methods By means of gene engineering technology .,
basic fibroblast growth factor (bFGF) ¢cDNA and gran-
ulocyte macrophage colony stimulating factor (GM-
CSF) c¢DNA were cloned into the vector pGEM-3Zf
(+) at the EcoR | and BamHI sites.
subcloned into the expression vector pBV,, of the
EcoR 1 and BamH | sites. The bFGF-GM-CSF was
expressed in E coli confirmed by SDS-PAGE and West-

ern-bolt.

Subsequntly

Results The recombinant fusion protein was ex-

pressed successfully in E coli. They have immuno-
logical activities of bath bFGF and GM-CSF.

Conclusion
have biological activities of GM-CSF.
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Ex B REEHE (39470809)
HMMEEHZHPEEMEL9755Y1003(1) ]

BmE ARBFFEHRBHERLAFRTFSOHTE
B EREE cA# KFalEmfimptKE
FThRhERKEE@prAiNxBl TEXEALRSF
pGEM-3Z{(+)# 164 EcoR [ #» BamHI = & L, ¥
ek X B, T % HEF pBV ok A& L, HEXMH
& DH. v T2 X . REA+T R EABBM—KOH
Bt B4k i & K fv Western blot i /7 54, fé‘iﬁil,fxi
CEOTRBAZ  AAAAH BB LKA THE
B ERap S iR FHERFEN. LAHE—
F R WAk R G 63 R IF 5 B AR I3 A AL A B Bk
FARERE-—WHGEAE TS,

X9 R Athmpp s KAT;, $H—E4R
Mk E KA T, BEZE: BRHBAZ

FMAZETEEAR, UFRENRESH
MEETKELREY. AEEZERERHH
BB B ERS, BRTX AR RIRZ —.
Casscell K & THUERAEARERE T
(basic fibroblast growth factor, bFGF) 5§
Saporin ®& & B . R A MG Sk ERE S
B AL (smooth muscle cell, SMC) 1#
¥ . {HJ& bFGF-Saporin A[E 2 SMC %t 3%
L. EEZHUEREAR XHEEASKERSHE
KR AEG GRS, A L ERR A
[P R BR Y 3 A1 EX SMC B A F HEM
¥E#) bFGF {E HBLK . B —E WA ML %R
B F (granulocyte macrophage-colony stimu-
lating factor, GM-CSF) i fu 3 £ M i
HE.KHERITEHEAR, # bFGF 5§ GM-CSF
REZEETERBFEPESRRE, FHFIEL LR
SE ALK bFGF i GM-CSF #9922 1.
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1 HE55Z
1.1 ©#

X B4 W DHy..JM101, MM AR THH KR
# 4, pGEM-3ZE(H)fpBV 220 F R b P W HB E ¥
HERTEHM LWL, bFGF.GM-CSF 28 £ & #
AHAHMKSMC, HEXERE.

IPTGx-gal fo Toq MO MM B L X E R £ 4022 7
PLE+tHTHLE, REFKL anti-bFGF.anti-
GM-CSF.EcoR I o Kpn | ¥ 541 M & Promega 2
A.RAEANAD 7K.

1.2 H&

1.2.1 S|hidit588 HMEXM(7.8)JEpAFA
#®it bFGF L FT#Hi a2 M A .
5'-CCGAATTCATGCCCGCCTTGCCCGAGGAT-3
5'-CCAGGTACCGCTCTTAGCAGACATTGGAA-3'
FGM-CSF L FT#3I L9 b,
5'-GGGGTACCGCACCTGCCCGTTCTCCCAG-3'
5'-GGGGATCCGTCTCACTCCTGGACTTG:3',

CHS TX R PN

1.2.2 PCR Z#15 bFGF 3t GM —CSF B 10
XPCR # % #% 10 pL. 10 mmol/L 8 % # dDTP & &
# 1 pl, 15 mmol/L MgCl, 12 L., E Tik3l 41
pL MR (RO RARASTH T AN EM)] ul. Taqg W
1pl (5 R f), Ak F 100 ul, S E 100 uL T8 78,
UCHEH 4 min, ¥ # W 94C 50s.55C 40 s,
72°C 355,30 ME K, R 5 HE W 5 min,

.23 ZEEHNHR (OIPCRAWAAHBET
%, Z8MKEMEoR], Kpnl B4 bFGF 28 (2)
A Kpnl, BamH | B4 GM-CSF ¥8; (3)f EcoR |,
BamHI M4 pGEM—-3Zi(+), L - ARV W S &
REVERER.RFEH: (R WYE B bFGF,
GM-CSF,pGEM-3ZI(+)= 4 DNA A R H T.DNA #
ENZE . ALY I10XT.DNAZERB P& 2 ul,
DNA 3pL, Ak 8.5puL, 8% ) ul,I16CK® 16 h, %
BEGRAREA@M . ICLILBRY WRAEEA.A
FERSARZoENA RO A REKERT . B
BFEEDNAHRURPCREEZ . BALEIAEAR
B.

1.2.4 BMEABRKNHAR (1) F ReRI,BamHI B4
pGEM-3ZI{+)/bFGF-GM-CSF f % DNA. i & ¥
EMER RS X .BHE N R, F EcoRl,BamHI
R pBVZ2O SR . KL S HRER AL, K. B K
REHNRBR. ()FTDNA ZEEM B RN EES

pBCVZ2O Rk B % A DH . S SN, E
W47 & PCR W & 57 % #4 bFGF-GM-CSF/PBV220.
1.2.5 bFGF-GM-CSF M8 EXESEXRFEPHRL
L FE R EVER EECE A EDRNIE
M5 CEKAREXT. A RHEXREH 42CH
$R%. HFE3h.4hSh, 2R 1L.SmL WK, 12
000 r/min M~ 1 min, & E# ./ 100 uL 1 XSDS L ¥
B4R ERAE, B AN I min, HH 12 000 r/min K
A 1 min 8.
1.2.6 SDS-PAGE ®13k B Western boltting ' 5
FERIMUARS T EMERRE A )k SDS-
PAGE ik, £REEPHARAASRAEGL TR .
PG EEAMBORE AT XE HEERTFAH
LAHREES TR . FMNHAAPHEOHE. Lk
BRE . SERAFFEAR G2 TRYPMS KNG, —
BEXIHELROEG  E—RROTHARSER
MLE.E 1%t BSA # /@ 1 h. %A A KH# A GM-
CSF 4L A bFGF, Ml i2 A1t o M 45iZ 89 £ 4 M 1gG
BRI ZRERXEDABR W R L.

2 SR
2.1 ¥ W7 HeoRNE SRR ko 47

i i 89 pGEM-2Zf (+)/bFGF & M
pGFGM-3Zf(+)/GM-CSF iR 2 2% B 5

BERER K ML Z BN S R KRN
4 3= & ,bFGF-cDNA 465 bp,GM-CSF cDNA

400 bp (M 1, Figure 1).

M b a

GM-CSF-cDNA and bFGF ¢cDNA modified
by PCR. s : Amplified bFGF c¢DNA product 465 bp. B ;
Amplilied GM-CSF cDNA probluct 400 bp. M. pGEM—7Zf
(t)/Hae | DNA Marker.

Figure 1.
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2.2 RERtHAR

H EcoR I.Kpn 1,BamH]1 4 58 4] PCR
¥ 1% /5 4 bFGF,GM-CSF % [ & pGEM-3Z(
(+)DNA,# T.DNA £ EMOFER T 2%
EWHEEFDHERZTHR . HLEa e
WD R BURN DNA {EA U188,

— 150
— 300
— 500
— 750
= 1000

Figure 2.  Restriction enzyme identification. M.
PCR DNA Marker (Promegea), a ; digested by Kpg 1. 13
amHl, b , digested by EcoR | BamHL

2.3 BARGHAR
A EcoRI, BamHI 47 5! 8§ ¥1 bFGF-GM-

CSF/pGEM-3Zf(+) DNA 1 pBV 220 DNA,
# TDNA XESMEAT.F2EE B EE™
PHILDH BRTHAR . AVIMEEB KA.

Figure 3. Restriction enzyme identification 2J7 A-

grose electrophoresis. M . pGEM-72( {1)/Hae B [)Na
Marker. a ; digested by EcoRl. Kpal BamHI. b : digested by
EcoR1 BamH

2.4 HEZEAEAHAEPEEIASCDINETE
pBV220/bFGF-GM-CSF # ™ %1 &y SDS-
PAGE # Westerm-blot, X BR(LHE O #

34 kDa bk F—=WH, SHEMHER . &
Western-blot IR &, #E =W 54 bFGF #
#i GM-CSF R R BRI N, & 1o L, Rk =
WA B R

— 97KD
— 66KD

— 43KD

3
v s

- — 14KD
4 3 2

SDS-PAGE éectrophresis. M : Protein
Marker 1. 24 3, induced 3. 4. 5 h, 4;

Flgure 4.
molecular weight.

vectar cantral.

Flgure 5. Western blol. & : anu bFGF/bFGF western
blor. b: anti GM-CSF/GM-CSF western blot.

3 itig

W ESINETUSRHRES AR
BERUTRFEARSES. AXECOHEA GO
RHEY, BEIKBR TN EARENE
SMC, M# SMC BN ERASAKRNRK
(IL-D). ¥ B4 KEF(TGFH A ¥-TFH X
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(IFNY), E TR AN Z & E A SMC &
BB Y EXTHEE SMC R RS &M
HHREESHRFERESEARSY AT E
Ea I H E R AE Sk SMC B F , A fEk 3]
BiiG K. bFGF B— M A A EEMES 18
kDa EH™,Casscell EV R ARBIERGH
B bk & bFGF 3% {4 8 B 3% 4n, bFGF Xf 2R 5
SERGX Mk SMC R EEME. Flt,. K
IR A SMC B & EMHEM bFGF
YEBCHR ., Wieslaw %3716 .CSF-1 B £
EEESARAOSBETEE/EM, H CSF-1
AE 3548 B 4% — B Wt 4 B 3 3 Bk BE L X BE RE RS
ZE 8 7K F. Dipersio #1 Weisbart & i #°¢,
GM-CSF B A #i5 5 W40 fa , B — 2o 3¢ 3 58
SMC FHABMHERMAEAEEYR. Bl
F1EHE GM-CSF fEAELE, AERN TREE R
ff bFGF 5 GM-CSF pi g B A KB &#E+
BB FEE, H 2 SDS-PAGE 1 6 ER i &
E F 3£ bFGF-GM-CSF it 4 E 0 A & bFGF
1 GM—CSF £ =&t . bFGF-GM-CSF
REEORER IR ERENFTNER
TEER . HEYEYRARE—PHR.
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