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1
1.1
1.1.1 BamH1 Bglll Nde 1 pfu DNA T4 DNA ligase NEB
PCR Qiagen IPTG  MTT
1.1.2 pET-3¢c DH5«  BI21 DE3 No-
vagen hbFGF pUC-hbFGF DH5«a
1.2
1 32 GCT GCT GGT AGT ATT ATT ACT
CTG CCG GCT CT ATG 3
7
5'-ATGGA CATATG GCN' GCN* GGN’ AGT ATT ATT ACT CTG CCG-3’
Nde 1 DNASIS V 2.5
5'-ATCG AGATCT TTA TCA GCT CTT AGC AGA CAT TGG
AAG-3' Bl 11 hbFGF
BamH [ Bgl 11
1.3
7 pUC-hbFGF PCR 94C
4min 58°C 30s 72°C 30s 94°C 30s 58°C 30s 72°C 30s 30 94°C 30s 58°C 30s
72°C 10min Nde I  Bgl |l PCR Nde I  BamH |
pET-3¢ DHS5«a
1.4
BI21 DE3 plysS 500mL LB 0D 0.3 Immo/L
IPTG SDS-PAGE
1.5
MIT ° 3T3
2
2.1 TIR
7 TIR ATG 35 +35 1
m3  md
11 ATG 3 TIR
Table 1 ~ The mutated styles of the three nucleotides downstream ATG of No. 1 recombinant and the TIR free energy
Order Mut:;ted bases zthe third ;ite Frje Iff;r/gnto 1(;0 Order Mutélited bascszthc third 3site Frjc ;fj’,io l(;*)
rml T C G -19.7 m6 T C T -17.0
m2 C T G -17.0 rm7 C C G -22.2
m3 C T T -14.3 No.1 T T T -11.8
mé T T G -14.5 Original hbFGF G G C -19.8
rm5 C C T -19.5
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2.2
PCR pET-3¢ Nde I  BamH |
400bp hbFGF 406 BamH [ 1
2.3
m3 4 hbFGF 1 m3 1

30% rm3 10%
SDS-PAGE 3
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97—t 142t T Gy ©
R ABE S
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20— ..--u .~&<—178kD
14—
2 hbFGF  rm3 No.1
1 PET-3c-hbFGF
Fig.1 The restriction analysis of recombinant Fig.2  Comparison of solubility of rm3 and No.1 protein
plamsmid pET-3c-hbFGF M. Protein marker 1&8. m3&No. 1 uninduced 2&7.
M, . ADNA/Hind Il marker M,. $,174DNA/Hae |l m3&No. 1 total hbFGF protein  3&6. rm3&No. 1  insoluble

marker 1. pET-3¢ vector 2 and 3. Recombinants rm3 hbFGE 4&5.mm3&No. 1 soluble fraction.
and m¥ digested by Nde | and BamH | .
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MTT rm3 4
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14— Fig.4 Bioassay of rm3 recombinant protein
3 SDS-PAGE m3 hbFGF

Fig.3  Analysis of purity of soluble hbFGF by SDS-PAGE
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Study on High-expression of Soluble hbFGF in Escherichia coli

Sun Jinhua Hong An” Zhang Ling Sun Fenyong Song Zhaolei
Bioengineering Institute of Jinan University ~Guangzhou 510632  China

Abstract The formation of inclusion body is correlated with the overexpression of foreign proteins in
Escherichia coli . Controlling of the expression level seems to be critical to increase the soluble com-
ponent. With the prerequisite of no alterations in amino acid sequence the wobble bases of the first
3 codons downstream the initiation codon ATG of a hbFGF high-expression mutation established
previously were changed into the bases of the native hbFGF sequences. Seven primers were synthe-
sized for retro-mutations after PCR were undertaken the products were cloned into pET-3¢  and
recombinants were transformed into BL21 DE3 plysS for expression. One strain with high solubility
and bioactivity were identified indicating that restriction of the expression level of recombinant pro-
tein is helpful for high-solubility .

Key words Soluble expression Inclusion body hbFGF  Escherichia coli Reverse mutation
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