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B AR MR T EUMIREKEF (bFGF)
BEEONSRAREREE

£ HY EXX® BRREY
(MRKFEWUEE R 210008)°
(MEKE B

& B BEASEIMAKREFOFGR)Z25TFSHREKAMMLAAELRE, FLXK
FE4H DNA R 6 KB AF B P B3 T A bFGF, B 4I5S A bFGF 2 E SR F| pXT
REBEPSHE B —ES BRI —FEER VFCFEANEZAZEN TV AT HE.
A BL2I(DE)) ABHEEREEHE, B IPTG %S BL21(DE3) AH &AM TTRNA RS
B, EEA BB AT VFCFEAFEE, K oFGF PR H O MEES M 42.5% .. RAMN
#-Sepharose ~E EMBREAEARSEHEERNB=Y PR RIM G EH A bFGF &
Ho 2 Western BT BI R E O A bFGF B REB WML N, &S8R
WO EE A S R B NR6R - 3T3 B AT M M R b9 2 54k, 3 X — G PR A
bFGF £ REFHIFLHE AT,

XHiT EHRAEAREREFOFGR), BEEQ, BRRE ERET

B £ 4 40 Bl 4= ] F (Fibroblast growth factors, FGFs) B — A EH HE M EHE . 2
BN EAS T. FIEFEHREYVEEFRE, AF2EHUREGH G MEL LIRS
BEREFH.ENES5TENMENEEAEBS LR ELR. FGF REEH
BERENLLEEA, 74 5f 4N FGF19, REHSFE M AR, FGF-1 M FGF-2 M4 7|
¥R ERE FGR(aFGF) M BtE FGF(bFGF), —#& & FGF R ik #1 K& (Prototype) A .

bFGF 2 BeT AR B L H FGF z —, EX I bFGF A #l ¥ ML & P FL 4 B 1 BY
TR MR, X F AR E HIERC T BS NEE RS R R AR
BEESOEE F), A miFS nERR, SRS bFGF T E G S S F
FESE BEAEEREEFESEOU GFGFRE-BANZEMEEHHEESR
HF.

KR bFGF AAF S HAFTLEER, HPQiEwaf s, £#4R, B LRER, &
MBRERE, BT orEMARR bFGF R EER, FFUAIKBERER TR 4%
=& bFGF I FEMBFREMERRAY . KT HF A bFGF HEHEH U R L HBTF
SKBITEFHRFEANENER, bFGF EEMREE KB E P TEREEI,
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AP, BITRH TEXGFEPRAREA bFGF MR 5. HEikAREMN T7
BEF/r 3 bFGF RBEEME R REEA -EXBFETENEEN LB S5
{Leader peptide) 38 bFGF mRNA M81%, XERITHEIHERBFEPSEEELT A
bFGF EH. #—#F A bFGF SRR B R EN HE SX —Frtk, R A IF E-Sepharose
ENER P ES B SaEEH A bFGF, 3 HiF#F AN A bFGF HE X R
bFGF By e L e R e 2 54k

LS

1.1 BRI AE

FI 7 BR il 8, T4 RS H Gibeo BRL 4 7] (Grand Island, NY, USA), JM109
fl BL21(DE3) XBAF 8 2Bk B Dr.P. Firrorala 24, LB EHEME X EBEHME
Sigma 7 &] (St. Louis, USA), —4] DNA #4F F i 3% Sambrook. Fritsch 1 Maniatis &
## Molecular Cloning(Cold Spring Harbor Lab Press, 1989 USA) —3 #47,
1.2 bFGF BTk HN AT

& bFGF 2[H# pBF Bk (A bFGF 2E M ATCC 378 ) A Neol #4788, B8k 45
B 0.55kb ¥y bFGF BB F B, /512 DNA F B 5 Neol VB 1 pXT BB (ME X
FtCEM A FHRAD#HTEER Y, WERR AL IMI09 KT E B2 SHM,
it d & F bFGF BH EREATHEH TR, &% pXBF(E 1),
1.3 bFGF % BL21 (DE3) X Fh# 8 4 A8 oh 9 & 3%
Rk

¥ pXBF BB ¥ b KB E BL21(DE3) REZ S
M, B —EEMAS 0pe/ml X EEEH LB
HEP, BITCRELF. FHHEEKT A =0.5
i, A IPTG( Amersco, Ohio, USA) {# & K & &
0.3mmol/L, 4kEEIE % 4h 5, WHEE., FET -
WC#&M.
1.4 Ei bFGF ZRN%

BLrAREEFERETEPHE A(SOmmol/L
TrsHCL, pH7.5, dml /g BEEH &), AFE
F ok o AR 7= B PR 41 B (450 Sonifier, Branson Ul-
trasonics, Danburg, CT)20s —IK, & B 1min, it
BERKE 10K, REEKBSERBEYE 4C 10 000g
B0 30min. WCR B, BN NaCl EE R E N * carrying human bFGF gene
0.5mmol/L, B 4 i # 2 fF & -Sepharose (Sigma, St. ¢ 55kh human bFGF cDNA was placed down
Louis, USA) B & (0.6ml B J8/4m! I BB L stream of a short leader pepride, under the con-
B (REFHRAAE 0.5mol/L NaCl B M A F trol of T7 promoter.
). 2k A 12 fREEARBAIE Lmol/L NaCl B9B M A ¥EEE. &5 S 2Zmol/L NaCl i
S A % T bFGF, IBEEK%HFHK@JE Aord WU H., B EH bFGF WS H#HIT 15%

Neo 1 Neo I

B1 EH/AMERFE@AEKET
(bFGF)F LB #k pXBF £y
Fig. 1  The structure of pXBF plasmid
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SDS-PAGE B3k 4347
1.5 Western EJiE 232447

¥ bFGF R TE 15% B SDS-PAGE i L#TH Ik, REHBRIMER L £ L (FMC
Bio-Products, Rockland, ME), 2 B E & 1% WS ¥4 PRS- Tween-20 BR P EH
1h, B A 1:2000 FBH BT A bFGF ﬁﬁ@ﬁﬁi(&gnal transduction laboratiory Ltd. )
BTN, SBZENHITEMARRTE L YE (HRP)IMCH FR R 5 MIKY DAB
BaP, BEHBET dHL0 PR IEE R,

1.6 bFGF &¥iEHERE '

# Rizzno ¥ AL R IE I bFGF 18k & Ik NROR-3T3 A & 4 40 M 47 1 7 (4 )
R ERE®", HEREBETE 10%84 1UE (FCS) (Sigma, St. Louis, USA) A PR-
MI1640 #3341 (Gibeo BRL, Gland Island, NY. USA) V5 8 a3k B 5 % 10*/ml, B hn
AE 96 FLIEFER P ( Corning) (200ml/FL). MMM E 37T HEH 4d BRE LHER, WA
0.4%FCS ) PRMI1640 ¥ se3, Fadin A H $71067 B & WE (Du Pont, MA, USA)
(0.5p Ci/ L) AW MR bFGF # 5 (25u/FL) . M AAB4kSEH4E 37°C 3% 240, WAL
FE APBSHIRK, BEHFME 2K, JLOK 2K, BEILINAL 5% H =ZFBEBE
20041, Bk £ 10min, 2855 A dH,0 ¥ 3 K, BETLITA 20001 0.3mol/L NaOH, £ 41 fid &
f#. TR 150p! F Beckman IR ARTHEE Ll 2 iz 2 ¥

2 #R54T#

KT B3P bFGF WK FEE, LA pXT fEARE, ZBIETHRMW T7 Bl
FIEH EBEE ST, KRB KGTE SKMBISFAR T7 HEFXEFS. T7 83
FREFAEHENE RGBT E RNA RSB FAMBI FRIIERESE, A EEXRBITHEH
EHAFE T7 BEITHFP. XE, T7 RNA BRSBTS EREEER T pXT 8&
FHT7E3F. FH, T7 RNAESEAEL RNA SRBINERNUERERBTH
RNA B &8M 5 &, BN SERBFIARSGERXTFITFEFERER B S KEBTT
B bFGF EE Ay B ¥ T ASTAR bFGF B H LS R FEEARERR T XETE
Mg HEEFENER S, HAANEARRRENERFF MER LS RER
BiiEw - EEEESR(WEER N RRBF, HFERTH0FERERLETGH
EREXBATE B L,

7 pBF JURF, B S5 B A ASMAER T IA7E bFGF 2 81 #% 3 3 BB AL 13T Neol B8
P S ¥ pBF FOR A Neol BY)F bFGF B F B, RE B EHEZEEAR pXT &4
B9 Neol i 55, X B bFGF 2 H W RIBFFINGG5 Eirey S B 553 H F — 8 iE
EAR(E 1), FF4i7T B U E %2 47iE A % bFGF ZEE M A ML S A m 5%t 0T
LHFCRAIL),

KEEH®E BL2I(DE3) Bt E R AP X HIMNER SN A MEEN T7EFH 1
(% RNARSHE), A ZRBEERZ lacUVS BEFiEE, A IPTG AIHSHELD,
¥ bFGF FEAF B ${L BL21(DE3) 4168, Al IPTC B ESSR RNAE &S, 42, 17
RNA B & EE[iH3 pXBF Bhi bFGF £ Lty T7 B3 FHFF, WMtk M K&
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B2 bFGF MRMREMAL

Fig.2 Overexpression and purification
of recombinant human bFGF

Samples of E. coli cell lysates or purified
bFGF protein were applied to a2 15% SDS-
polyacrylamide gel. The gel was stained with
Commassie Blue. Results showed the total cell
lysates obtained from E. coli BL21 (DE3)
containing bFGF expression vectors without
(lane 1) or after [PTG induction (lane 2),
the expressed recombinant bFGF accumulated
in the soluble cell lysate fraction {lane 3}, and

the recombinant bFGF after affinity chro-

A B C D

B3 HEA bFGF ] Western B &
#r

Fig.3 Western blot analysis of the ex-
pressed recombinant bFGF

The samples were applied 10 15% SDS-
PAGE and blotted onto nitroceflulose mem-
brane which was then probed by bFGF spe-

_cific monoclonal antibodies. Lane A; IPTG-

non-induced whole cell lysates; Lane B:
IPTG-induced whole cell lysates: Lane C:
IPTG-induced soluble cell lysate fraction;
Land D: purified bFGF.

matography of the soluble cell lysate fraction

on heparin-Sepharose column (lane 4).

bFGF mRNA, f/EH MRS SRR EEs# 55 (bs) fEH, S S 8% S 8 bFGF
EH. R WA 2 R, £% PTG % 51 BL21(DE3) Ml & bFGF By K& (B 2,
Lane 1), % IPTG F#REMNMRA SN KRS TBH% 21.5kDa 49 bFGF #1 S Ik & &
H.X5WMNH#HESEOSFE—(E 2, Lane 2), 3FH, A& M6 bFGF E Q&L T
BEUHERFEATHERBERLY LEW P (E 2, Lane 3), BXEE A 417 SDS-PAGE 4
EHEIPICESEHEEFHEEMN bFGF EEEALS RAEE O 42.5% . WHRHE
bFGF EEIE AR pXT-1 FAF &S, 7 bPGF ZEM L T—EM S KB SFFL 48
IPTGES SN bFGF EA BN HAE LS TR/ 10.4% (FIEFXRFI L), XHAE
bFGF £E & LW BT AHN S KIS FFI bFGF EEM SR FEREXREEN.,

M A bFGF Al 5 R FHLE S X4 &, RITH BF % -Sepharose FHMEH —H k4
TAAENREER BN EAAN PFGF A EH, HRME 2 TR, AT E-
Sepharose £ b it T 349 E 20 bFGF & (4 4F SDS-PAGE Bt HE — 4% (& 2, Lane 4),
FRAEEREAE,

FTIELHTRENBEHES AT bFGF R ZE %25 R, T 15 Western EFZEA
THEHA bFGF 54 A bFGF B RHENES RN, FSRME 3 R, EXRE IPTG
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ﬁ%ﬂ@ BL21(DE3) K A i P XM ES A SEFRER B RV (E 3, Lane
AT IPTG # S8 BL21(DE3) Il R H M LR T HE —4F 8N 21.5kDa K
/N E A FAF T8 bFGF ¢ R 8 SR HI AT IHA) (B 3, Lane B C), F H 544 HY
bFGF B B i b rE R 89 i B (& 3, Lane D), Western Eﬁz&{v}ﬁ EREES SDS
PAGE %R 5.

#H—ER MNP BB NR6R-3T3 HLET 4 40 M % 78 A I I e il 4 fh iy 4 89 bFGF Bt
ASEARTREARR bFGEF Y254, S5 R 4 TR, NR6R-3T3 BB E
4 bFGF EARMEHBKMANZ, 7 bFGF EH NIH SHFIFIHABHBEED
F bFGF B iEE ., RN IR AT RAY S B RIR K bFGF 84 ¥ iE 4 (HE
I,

BIERITKEM T bFGF BRI Ex Fikey EH bFGF EA £ W E1ER P AE
M. FRME S firm, d{b# bFGF & B 7/ # NR6R - 3T3 46 U E AT IEHERE o0 B )
bFGF % B¥ R ff &, #—HiFL T REMEY bFGF EHRF XK bFGF EH—
PR R b A A M

60 F 50 —
- 40
= T
X 3
& 20 -
0 1 | 1 | g
5 10 15 20 ’

bFGF/ng *» ml™!

4 T bFGF % NR6R - 3T3 M EF4E 4 MU i
WML
Fig. 4 Induction of proliferation of NR6R-3T3

5 bFGF ¥ RAEHU4 X bFGF #h#1fE
Fig.5 Neutralization of bFGF activity by bFGF

specific antibodies

fibroblast by the expressed bFGF

Quiescent NRGR-3T3 f{ibroblasts were exposed to in-
creasing amount of recombinant bFGF in culturing medi-
um containing {*H)-thymidine. The cells were then har-
.vmted and the radioactivity was measured on an liquid
scintitlatjon counter. The results are expressed as means

of three independent assay.

© FERFRMEDHRFATIRSHET http://journals

The purified bBFGF protein (200ng/mi} was mixed with
equal volume of bFGF specific neutralizing antibodies
(Spg/ml) (B) non-immunized goad gamma-globulins
(5ug/ml{C) or PBS buffer {A} ar 37C for 30 min-
utes . The bFGF activity was then measured by NR6R-
3T3 fibroblast proliferation assay. The results are ex-

pressed as means of three independent experiments.
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Overexpression and Characterization of Human Basic Fibroblast
Growth Factor from Escherichia coli Cells

Wu Jiong' Fei Yanling® Wen Xiaoyan®
( Department of Biockemistry, Nanjing University, Nanjing 210008)*
( University of Toronte, Canada }*

Abstract The ¢DNA sequence coding human basic fibroblast growth factor ( bFGF) was cloned
downstream of the bacteriophage T7 promoter. A upstream short S peptide was used to increase the
translation efficiency of bFGF. With induction of IPTG, the recombinant S gene-bFGF protein was
overexpressed as 42. 5% of total bacterial proteins. Heparin-sepharase affinity chromatography was
used to purify the bFGF fusion protein. Western blot analysis showed that human bFGF-specific
monoclonal antibody could detect the recombinant bFGF protein. Further experiments demonstrated
that the recombinant fusion protein could stimulate the proliferation of the quiescent NR6R-3T3 fi-
broblasts and the bFGF biological activity could be neutralized by human bFGF-specific neutralizing
antibodies.

Key words bFGF, fusion protein, gent expression, growth factor
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