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Prokaryotic expression and purification of topoisomerase |
of vaccinia virus
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Abstract; [Objective] The study was done to obtain high-purity and high-activity topoisomerase |
from vaccinia virus by establishing the prokaryotic expressing and purification system. [Method)] The se-
quence encoding Topoisomerase | optimized by the usage of the favourite codons in E. coli was synthe-
sized and inserted to expression plasmid pET28a(+). The expression topoisomerase | was induced in E.
coli BL21 Star(DE3) by IPTG. The protein was purified by Talon his-tag purification resin and character-
ised by SDS-PAGE to examine the purified protein. The activity of topoisomerase | was assayed by diges-
tion of plasmid pLLP-OmpA as the substrate. [Result] The optimum conditions of expression were 30 C,
0.5 mmol/L IPTG,12 h. High yield and high purity of topoisomerase | was achieved by Co*" affinity chro-
matography, the purified protein was assayed by SDS-PAGE and the result was one single band(with mo-
lecular weight of 36 ku). Activity analysis and freeze-thaw resistance analysis showed that the recombinant
topoisomerase had high activity and high stability. [Conclusion] The prokaryotic expressing system and
purification method were constructed and optimized successfully. These methods can be used in the further
study of topoisomerase | .
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Fig.1 Double digestion identification of
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1. Marker DL2000;2,3. pET28a/ TOPO digested by Xho [ + Nco |
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Fig. 2 SDS-PAGE analysis of protein expression under different inducing durations and different concentrations of IPTG
1,16. Protein Marker;2,3. BL21Star/pET28a/ TOPO before IPTG induction;4—15. BL21Star/pET28a/ TOPO induced by
IPTG for 2—12 h;2,4,6,8,10,12,14. IPTG concentration was 0.5 mmol/L;3,5,7,9,11,13,15. IPTG concentration was 1 mmol/L
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Fig. 3 SDS-PAGE analysis of purified V. TOPO [
1. Protein Marker;2. Total protein;3. Purified V. TOPO [
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Fig. 4 Agarose electrophoresis patterns for enzymatic
activity analysis of topoisomerase |
1. Marker DL2000;2. pLLP-OmpA without treatment;
3,4. Treated pLLLP-OmpA , supercoiled plasmid

decreased(arrow indicated)
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1. Marker DL2000;2. pLLP-OmpA without V TOPO | treatment;
3—9. pLLP-OmpA treated with V TOPO [ after 1 to 7 times
freeze-thawing cycles, supercoiled plasmid

disappeared(arrow indicated)
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