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HIGH EXPRESSION OF RECOMBINANT HUMAN BASIC
FIBROBLAST GROWTH FACTOR IN ESCHERICHIA COLI

WANG Ju SUN Fen-Yong CHEN Xiao-Jia ZHANG Lin HONG An
( Bio-engineering Institute of Jinan University, Guangzhou 510632)

Abstract: To improve the expression level of non-fusion hbFGF in E. coli, the coding sequence of human bFGF gene,
which had been cloned from primarily cultured human fibroblast, was mutated according 10 the principle of lowesing the
GC content and increasing the codon preference. After being ligatad into pET-3¢ and transformed into BI2) {DE3}, the
recombinant induced by IPTG. Expression level was up 1o 30% of the total bacterial protein. The result indicated that
optimizing of the TIR would promcte the expression level of recombinant protein.
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BAERREA TR S E R RS AR E &%, HalRamN
BREVH 231 RS E4ERA K EF (Human Basic Fibroblast Factor, hbFGF) &
BAEAREFREN— N EERA, XM FGF-2, & 155 MEERAR, 4 TEA
B 4. bFGF A EEMGEN AME, TLMR#eHRSs, BBE, WTEER
R, OmEENE, HATHESHANPHSEMRD, BIHELNAXRHHAFIE
B, BEdEETROFRAEXNGHE P RBER L h—MEEN T, EES, Squier'
SHE T pET-3b/hbFGF Fik# 4k, EXMITE BL21 (DE3) hRILBBEEEYEEN
bFGF; ZEEP, EFE SR T bbFGF MMEER, FHEEN9.9%, FEFME TIR
FRAMBRT, AFHWER bFGF H#EEMELAEN 10% (FEREER). BRKE, &
BERNEWERANRRLIEME dbFCF, XEBHAH, REEM 15SWIRE. &
BrEtiEat o hbFGF e384 FEFIRO A%, KRR T hbFGF 72 KBTI B A&,

1 #RERE
1.1 H¥%. FRRMgpuk

KI#rii ik £ BL21 (DE3) S RAFBAKNBAEKYM B Novagen 207, KBHITFH
DHSe #1 3T3 48 Mk 4 BT ik
1.2 ITR&SHEA

PRATEPIYINE Nde I, BamIl 1, Bgl I, T, % 8:EE, Taq MW E NEB, %%
W H Promega, B RS T RARHE SR Pharmacia, FRi2lifk, PCR 4ifk, HIR#E{LIK
W& FK RNA $hiRiA7 &% B QIAGEN, DMEM Hi3fi 5/0N4 M ¥EM B Hyclone, 51914
B ¥ e T E M
13 BEHRIOmMeitSa

EHT WS 1nt, G5 E R AT R E L R ENS T M LU & bFGF &1
'ﬁlz. (Translation initiation region, TIR) K GC & &, EANMTEREBFANERT,
FIF DNASIS #K {2 % 263 4 A 20 MR B A MIE T 0056 3 AR EERTuuE, 1§
BB FFIWT -

5'> getateg catatg ge (¢ -—>t) go (c>t) gg (g>t) ag (c—>t) at {c>t) acc ac (g—>t)
a {(g>t) cc (a>g) gc (c>a) ctg cog ga (g>a) ga (c>t) gg (c>t) gg (1) age g
(>t} ge (F>g) tte ceg ceg gge cac te< 3

TS | ¥y Bt s %5140 5> agee agalet tea get cit age aga cat <3’
1.4 Ak

WA AR IR o 3 Sar g, LI 10% /N I i) DMEM 53¢ 2517
BitHa%.
1.5 bFGF BRI R

FA RNA 32870 & 40 8 i 4T 4E 40 M. RNA, 32 5 bFGF FIfs 19 T 55 37, UL
RDNA WiAR, 47 PCR 4%, &K 94°C 4 4 min, 94°C 30s, 60C 30s, 72C 30s,
BAMEIR, 72°C LM 10min, VIBEFEIW PCR P°Y). Nde 1 5 Bel Il WE§Y) PCR =4, 5
Née ] 5 BamB 1 WEEY) pET-3C, 1H%EE/R LIRS, £ 16°C %8 30min, HILRZEM
M DHSe, MUISESR, BEMHATHILFIARB BL21 (DE3),
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1.6 HAF PET-hbFGF FEFRE

HAEEEWTEATTER.
1.7 HADOWGFHRESEE

BEHFIEFREE, KA 158 20ml IBIFHRD, BHE 0Dy =0.2, W
IPTG ZAIREE Immol/L, SREEIFFE 4h, BOWBE K, RNBEBM, SDS-PAGE 4%
ERETY,
1.8 RiEFHEHI4AERFEEER

HfA ST 100mL BB A D (20mmol/L Tris-HCl, 0.1mol/LNaCl, 2.S5mmol/L EDTA,
pH7.0), UK¥EMPBERE 24min, 10,000r/min Bf.L> 15min, B E#&, FH Bio-Rex 70 (Bio-Rad
A FEF) EBEEAE (30cm x 3em), FB0.1mol/L NaCl + 20mmol/L PBS (pH7.0) Ak
T, HELELELRE, EEBRY SN, EREREHATVPERPREES, BA
0.6mol/L NaCl + 20mmol/L PBS (pH7.0) PEfiETF, UefE¥eMits, A HEPARIN hyper D
(Bio sepra A~ A4 ™) HBEM (30em x 3em), Fi 0.6mol/L NaCl + 20mmol/L PBS
(pH7.0) EHEF, HWHEBTHETHEELY, LEERGATHRTTERR,
1.2mol/L NaCl + 20mmol/L PBS (pH7.0) ¥k, 2.0mol/L NaCl + 20mmol/L PBS (pH7.0)
oM, WAEpkAiES, SDS-PAGE T4,

{8 ) MTT B3 J2 B4 hbFGF Xt 3T3 AR SR HEFEH o

2 &R

2.1 HREENT MSEE

DAREE 774 cDNA N8R, PCRY WS, 1.0%A9BBEBEERE a3k, 7 480bp 4b7]
R--B RN, SEHWR/DIEYE. TEA pET-3C kG, MITEE, HARR
FAME#H (B 1),

B 1 rhbFGF 8755 R fyge Bl 2 hbFGFr SDS-PAGE B
1 ADNA/ Hind I THARNE, 2 hbFGF 38755k PCR =4, A MM TERFEESH, B @A
3 BamH LE{bP=41, 4 pET-3cHiM, BERE LW, C WEREEERRE,
5  $x174/ Haelll 73 FBARAE D BEREN, E SEMEHHL
JG 1 thbFGF

2.2 EATHFFSH
WP BB S IARE, HEERFIIRAETML, JFEF Y GeneBank B
FRFINH—3 .

© RERFEME MRS HEE http://journals. im. ac. cn



2003 4F 30 (2) mEDExER - 51 -

23 ESFHEXEBEFEPRREMNML

£ PTG Y573k 4h J5, SDS-PAGE LK, KB 18kD LE—HBAH, 5§ bFCF
SFRANE. BERBERENR, REABSEEREAN0%UE (F2), bk
FPABEEREAL—F, B2 ARHLHBFRBRAFEMANLER (B3, 4), 857
SDS-PAGE LK M B —2%H, 48] 95% LA L’ hbFGF 46,
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F3 hbFGF B TREHEHTH 4 thbFGF RMEHE
1 hbFGF 1% 1 hbFGF 75 1EME
2.4 FEIEHE 0.4y

WAL G HO thbFGF B bFGF B H B MTT 4 4l
RRWIEA YA, R83T3 MK E R

80.2
S5&amtl (8 s). Nt
3 iTig 0 e
_ 0.0010.010.1 1 10 100 1000
FREN TR FEAEF=HRAEH YR — bFGF/(ng/mL)

Xerma T REMEA, MERSEEN -T2
B R mERENELAR. —BIAKR, SR
BREAXGHAETPHRABBAEE L ABEE
#X (Translation Initiation Region, TIR) FTHize, BRI GC F RSB HBBEN KL
W, B THFANBENARGHT . A, RETFETRBERERNFRAEBTE
—EWIRIFHE, TR PEZLANBE TN FRIRBFNWEMZLESY, FE oRNA
N, UEABRNBIERY, B, £F TRVEEMLEL. Ganoss F AN
HHEREERREBT LT 70 MEEROEE N TR K&, RI14H T bFGF 8l
1041 20 M BEMBRTEVIHH GCFRBFIEE 70% M 18%, HBELSHE 6 T™H
HEBT, SHENBREHNERMREAT, LFARITEYRE. FHEPERIE
#UF0R bFGF bW A 2586 PET-3c MEIR 3, Bk, RIEFIIARY
B SH7E bFGF £ N 33T 20 MEARNBMB S, WREANEEORNSGES, &
BER GC & BEFIER 50%, BB TRFNEE.
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