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Thioredoxin Increases the Efficient and Soluble Expression of
Insulin—-Like Growth Factor—1 in E.coli
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Abstract: In order to overexpress soluble human insulin-like growth factor-1(IGF-1) in Escherichia
coli and obtain a large number of bioactive proteins.A fusion gene containing ¢rx and igf—/ was
constructed via fusion of PCR technique and inserted into pET30a plasmid. Then the recombinant
plasmid was transformed to E.coli strain C43 (DE3) and a series of conditions optimization was
carried out. After purification,target protein was identified by Western blot and determined for
bioactivity. Trx-IGF-1 fusion protein was high expressed in soluble form in C43 (DE3) after
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induction with Immol/L IPTG at 30 ‘C for 5 h. The recombinant protein reached a purity above 90%
by using Ni*" affinity chromatography and showed a strong antigenic ability by Western blot. The

biological activity assay revealed that the fusion protein Trx-IGF-1 could significantly promote the

proliferation and cell cycle progression of NIH3T3 cells. The carrier protein Trx can be used to

realize the high-level soluble expression of bioactive IGF-1 in E.coli,which provide an evidence for

the soluble expression of foreign proteins in E. coli.

Keywords: Insulin-like growth factor-1,thioredoxin, E.coli C43 (DE3 ), soluble, bioactivity
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Fig. 1 SDS-PAGE analysis of pET32a-IGF-1 expression

in E.coli
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Fig. 2 SDS-PAGE analysis of pET30a-IGF-1 expression
in C43(DE3)
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1 mmol/L IPTG 5% 5 h, Al 1 H 1985 11 335 1 B

5 (K 4), ] Tmage J3PE AT 45 R 2R A& 3 A
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M: 455 1:C43(DE3) R 324 1 :2.3:C43(DE3) 5 3 4>
H 11 ;4:C4A3(DE3) & LIEHE 1 ;5:C43(DE3) i S Ui H 1
3 pET30a-Trx-IGF1 EH H k7 C43(DE3) FKiEH
SDS-PAGE 43 #7
Fig. 3 SDS -PAGE analysis of pET30a -Trx -IGF -1
expression in C43(DE3)
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Fig. 4 SDS-PAGE analysis of optimizing pET30a-Trx -
IGF-1 expression in C43(DE3)
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10,20 .40 .80 nmol/L MYV JEYEFE N, S5 X R4
(0 nmol/L)#H He , Trx-IGF-1 fit & & H HA W 5 A4
NIH3T3 20 3 Fe 6 vk, H 52 0] RO OC 2R | IGF-1
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v e v B A R A 3 (218.59+11.22) %, Trx—IGF-1 2.6 RICH LA TXT NTH3T3 248 B JE #A B4 22 1
Rl M A B R R (192.79+11.39) %, 20 B R 20100 B 455 SR (B 7) WA, X IR ZH NTH3T3
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B 5 Trx-IGF-1 Z B 4L =¥ & SDS-PAGES Western FEEF AL, 38 T 4 W L [ 4 5 A WA T =X 9
Blot 4 # UM A G R, 25 S A TR R 2 A R
Fig. 5 SDS-PAGE and Western Blot analysis of purified K FAMENS B s B0 B 5 AN T A o) R Th S
Tr’z‘s‘O‘f}F‘l TN, AT, ML P 3K TIGF-1 MR 7

B OGF-1 B T IGF-1 G, B TR IGF-1 4 5 I AW 58 Al
PRI BEFE RN TR AR B &R, A2
5 0 FH BE A S 2H R R TR A TR BN S ) A i b R
ik IGF-1,

KIG Ao 3k R G002 H A 3845 51 418 H i
BTN B BOCT RIBATH K5 IGF-1 &
HEAPTR, BANIMEATFZMIE, HiX R 56k

200

1501

100

NG 2R/ %

501

0

0 5 10 20 40 80
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g 6 Trx-IGF-1 B & & A x NIH3T3 48 A 1 58 i) 5 1
Fig. 6 Effect of Trx—IGF-1 on NIH3T3 cells proliferation
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Fig. 7 Effect of IGF-1 or Trx—-IGF-1 on NIH3T3 cell cycle progression
£ 1 IGF-1 71 Trx-IGF-1 3 NIH3T3 48 i /3 #1 #9521
Table 1 Effects of IGF-1 and Trx—IGF-1 on cell cycle progression of NIH3T3 cells %
241 __
X 2 87 12 2.88 12.88
IGF-1 FHM:4H 67.11 25.90 6.99 32.98
Trx—IGF-1 525641 70.49 24.15 5.36 29.51
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fife, PRAF R e HER ) [, C43(DE3) WAL & H &
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WY, FlA S E A IR 2 NTH3T3 20 M3 58 M 24
JHL ) S0 3 e ) A W TS P L 5 P X PR EE Trx—
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i g 2s [ B W IGF-1 5 Z R 45 & B R
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