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Fig.1  Amplification of entA gene from Staphylococcus aureus
genomes DNA

1. DL2000markers 2. Blank control 3. PCR products of entA

2 SEA

Fig.2  Verification of positive clone with entA gene by double
RE digestion
1&5. DI2000 marker 2 ~ 4. Result of double RE digestion of positive

clone
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Fig.3  Effect of inducing duration on Expression of rSEA
1. Protein markers 2 ~4.Inducing for4 3 2h 5~ 7.BL-21 DE3 with
positive plasmid without induction with pET-22b +  and no plasimid

induction for 3h

Fig.4  Effect of IPTG concentration on expression of rSEA
1.Protein markers 2. Positive plasmid without IPTG induction 3 ~ 5
BL-21 DE3 with pET-SEA induced with 0.5 1.0 andl.5 mmol/L IPTG
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Fig.5 The soluble rSEA was obtained by inducing at low tem-

perature
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Fig.6  Purification of rSEA
A.1.Purified *SEA 2. Protein Marker 3. Total bacterial products B .
Purified 1SEA stained by silver salt C. Dilution curve of rSEA purifica-
tion
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Fig.7 1SEA expression by Western-blotting
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Fig.8 Proliferation of PBMC by rSEA rSEA SEA
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Fig.9  Anti-tumor activity of SEA by activating spleen cell
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Gene Cloning Soluble Expression and Activity Analysis of rSEA

XU Quan-Bin®  LIU Chuan-Xuan MA Qing-Jun
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Abstract The superantigen such as staphylococcal enterotoxins had been identified as possible anti-cancer molecules in many
reports. In this paper we cloned the entA gene encoding Staphylococcal enterotoxin A from the genomic DNA of Staphylococcus
aureus ATCC13565 by PCR the sequence cloned was accordance with that reported in Genebank . The entA gene could be ex-
pressed effectively after inserted into plasmid pET-22b +  The rSEA was expressed as inclusion bodies when induced by IPTG
at 37 °C and became soluble after induced at low temperature the soluble part is about 55% of total rSEA products . Only one
band was detected by western-blotting in expression product of BL-21 DE3 with pET-SEA. The soluble rSEA was purified by
Ni?* chelating sepharose column . No other protein except ISEA was seen in SDS-PAGE gel stained by both Coomassie brilliant
blue and silver salt which showed that the rSEA was purified effectively. Homology modeling of 1SEA determined the structure
change was conducted ~ which indicated there was no apparent structure change between rSEA and native SEA. This result was
also confirmed by proliferation assay of PBMC for the rSEA could induced proliferation of PBMC as effectively as native SEA .
The increasing anti-tumor activity of 1SEA was also detected after the spleen cell activated in vivo by 1SEA  which was accor-

dance with others reports. This work paved the way for the further study of anti-cancer with rSEA.

Key words recombinant staphylococcal enterotoxin A gene cloning and soluble expression proliferation activity of PBMC an-

ti-tumor activity
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