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Abstract PTEN a dual-specificity phosphatase exerts its tumor-suppressive effects through the inhibition of cell cycle
progression and cell immigration therefore could be an important candidate for tumor-suppression. As study on prokaryotic
expression of PTEN and its anti-tumor functions has not been reported the present study aims at an efficient expression of
functional PTEN in Escherichia coli and the investigation of its tumor-suppression activity. PTEN ¢DNA cloned in our lab
previously was recombined into prokaryotic expression vector pET-44a + to construct pET-PTEN pEP and pET-Nus-PTEN
pENP . PTEN was fused with 6 x His tag in pEP and with Nus in pENP which could be useful for a stable and soluble
expression. The recombinant vectors were transformed into both BI21 DE3  BL and Rosetta-gami DE3 plysS RG . The
former is a normal expression host while the latter is optimized for expression of eukaryotic genes and folding of target proteins.
On the induction of 0.5mmol/L IPTG 55kD and 118kD specific protein bands were observed corresponding to His-PTEN and

Nus-PTEN fusion proteins respectively. Western blot analysis showed the recombinant fusion proteins could react with PTEN
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polyclonal antibody. The recombinant PTEN was expressed both in soluble fraction and inclusion body. Higher expression levels
of recombinant PTEN were obtained in BL. His-PTEN 10.3% NusA-PTEN 18.7%
soluble recombinant proteins were observed in RG His-PTEN 4.7% Nus-PTEN 6.6%

proteins were purified by affinity chromatography and were showed to be homogeneous in SDS-PAGE. In tumor-suppression

whereas the higher percentages of

. The obtained recombinant fusion

experiments His-PTEN was proved to have significant inhibition on growth of mice solid tumor with an inhibitory ratio of
58.76%
145 tumor cells was also arrested from Gy/G; to S phase. His-PTEN from RG was proved to have significantly higher tumor-

and on the proliferation of DU-145 tumor cells with an inhibitory ratio of 46.16% . The cell cycle progression of DU-

suppression activity than that from BL indicating that there may be some advantages for eukaryotic genes to be expressed in the
former host. This is the report of functional recombinant PTEN expressed in Escherichia coli. Purified His-PTEN was used for
immunizing Kunming mice and ascitic polyclonal antibodies raised against His-PTEN were generated using sarcoma 180 cells.

At1 2000 dilution
application of PTEN in cancer therapy.

the antibodies could interact with PTEN by western blot. The present study has laid a foundation for

Key words PTEN prokaryotic expression tumor-suppression activity —polyclonal antibody
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1 pEP  pENP PCR
Fig. 1 Restriction and PCR analysis of recombinant expression vector pEP and pENP
a restriction and PCR analysis of pEP. 1 pET/Nde | + Xho I 2 pMD-PTEN/Nde I + Xho I 3 pEP/Nde I + Xho I 4 PCR product of pEP 5
pEP/Nde I 6 ADNA/EcoT 14 marker. b restriction and PCR analysis of pENP. 1 pMD-PTEN/EcoR [ + Sal I 2 pET/EcoR1 + Sal 1 3 pENP/
EcoR1 + Sal I 4 pENP/EcoR1 5 PCR product of pENP 6 ADNA/EcoT 14 marker.
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2 SDS-PAGE
Fig. 2 SDS-PAGE analysis of expressed recombinant proteins
a total protein from BL/pEP and RG/pEP. 1 BL/pEP before induction 2 BL/pEP induced 4h 3 RG/pEP before induction 4 RG /pEP induced 4h 5
marker. b total protein from BL/pENP and RG/pENP. 1 BL/pENP before induction 2 BL/pENP induced 4h 3 RG/pENP before induction 4 RG/pENP

induced 4h 5 marker.
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3 SDS-PAGE
Fig. 3 SDS-PAGE analysis of soluble and inclusion body fractions
a protein from BL/pEP and RG/pEP. 1 total protein in BL/pEP 2 soluble fraction in BL/pEP 3 inclusion body in BL/pEP 4 total protein in RG/
pEP 5 soluble fraction in RG/pEP 6 inclusion body in RG/pEP 7 marker. b protein from BL/pENP and RG/pENP. 1 total protein in BL/pENP 2
soluble fraction in BL/pENP 3 inclusion body in BL/pENP 4 total protein in RG/pENP 5 soluble fraction in RG/pENP 6 inclusion body in RG/pENP
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Table 1 Expression level of recombinant PTEN fusion
proteins in different hosts

4 SDS-PAGE

Recombinant BL RG Fig. 4 SDS-PAGE analysis of purified
ecombinan . .
protein Total ~ Soluble  IB* Total ~ Soluble  IB* recombinant protein
% % % % % % a purified recombinant protein from BL/pEP and RG/pEP. 1 soluble
] protein from BL/pEP 2 inclusion body from BL/pEP 3  soluble
His-PTEN —10.3 2.3 78 7.9 4.7 3.2 protein from RG/pEP 4 inclusion body from RG/pEP. b  purified
NusPTEN  18.7 43 4.4 9.9 6.6 2.6 recombinant protein from BL/pENP and RG/pENP. 1 soluble protein
) i i i i i i from BL/pENP 2 inclusion body from BL/pENP 3  soluble protein
#* 1B Inclusion Body from RG/pENP 4 inclusion body from RG/pENP.
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Western blot

Fig. 5 Western blot of expressed total protein soluble fraction and inclusion body

1 ~3 fractions from BL/pEP 4 ~6 fractions from RG/pEP 7 BL/pEP before induction 8 16 marker 9~ 11

14 fractions from RG/pENP 15 BL/pENP before induction.

2.3 His-PTEN

Nus 63kD
Nus-PTEN
His-PTEN

PTEN

BL

BL RG
His-PTEN

RG

10d His-PTEN
BL RG
31.07% 58.76%

P <0.01 2

2 His-PTEN
Table 2 Growth inhibition of recombinant His-PTEN
fusion protein on mice solid tumors

Average weight of Inhibitory ratio

Groups tumors g %
Negative control 1.77+£0.29 -
Chariot 1.75+0.31 1.13
BL 1.22+£0.28" 31.07
RG1 0.78 £0.23™ 55.93
RG2 0.73+0.25" 58.76

*x P <0.0l. BL Refolded His-PTEN in inclusion bodies from BL
RGI Refolded His-PTEN in inclusion bodies from RG RG2 soluble His-
PTEN from RG.

fractions from BL/pENP 12 ~

BL RG
RG
RG
2.4 His-PTEN
BL  RG  His-PTEN
DU-145 P
<0.05 3 0.5pg/mL
10.0pg/mL
46.16% RG
1.0pg/mL
15% BL 5.0pg/mL
RG
His-PTEN
RG
72h  96h
2.5 His-PTEN
Chariot/6 x His-PTEN DU-
145 DU-145 Gy/G,
P <0.05 G/
G, S P <0.05

O ER F M R FATIR &S %4838 htto://jofhnals. im. ac. en



PTEN

63
3 His-PTEN DU-145 %
Table 3 Growth inhibitory ratio % of recombinant His-PTEN fusion protein on DU-145 cells
BL pg/mL RGI pg/mL RG2 pg/mlL
Time Chariot
0.5 1.0 5.0 10.0 0.5 1.0 5.0 10.0 0.5 1.0 5.0 10.0

24 h 0.63 2.00 3.55 17.12 20.87 3.29
48 h 0.77 2.12 4.06 20.19 25.18 4.36
72 h 0.74 2.12 4.73 22.25 27.14 5.56
96 h 0.75 2.23 4.72 22.20 27.13 5.58

15.17 19.98 25.45 3.88 16.23 20.57 25.98
19.24 24.63 31.01 4.93 21.80 26.64 33.73
26.31 36.52 45.56 6.96 28.75 37.35 46.16
26.48 36.49 45.65 7.05 28.72 37.38 46.16

BLL. RGl1 RG2 same with table 2.

4 6xHis-PTEN DU-145
Table 4 Influence of 6 x His-PTEN on DU-145 cell cycle

Groups Gy/Gy % G,/M % S%
Negative control ~ 52.23 +5.68 18.83 +2.07 28.94+3.43
Chariot 52.56£5.53 19.06 +2.07 28.38+3.27
BL 59.87+5.88" 18.34£2.29 21.79+3.21°
RGI1 62.28+6.09" 19.07+1.98 18.65+2.84"
RG2 63.22+6.18" 18.42+2.16 18.36 +2.66"

* P<0.05 BL RGl RG2 same with table 2.

2.6 PTEN  Western blot
ELISA 2 X
10* 1:2000 HRP
1:3000
PTEN 6
Chariot
PTEN BL RG1 RG2
PTEN
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Chariot PTEN
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13 6 7
KD
— 62
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Fig. 6 Western blot analysis of recombinant
PTEN in mice solid tumor with ascitic PTEN Ab
1 solid tumor from BL group 2 solid tumor from RG1 group 3 solid
tumor from RG2 group 4  solid tumor from Chariot group 5 solid
tumor from negative group 6 DU-145 cells 7 marker.
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