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Construction of a recombinant plasmid containing EV71 3D polymerase. its expression, and an assay of
its activity in vitro

LI Ni, WANG Hai-jie, LV Shi-yun, DU Cang-hao, SUN Ge, WEI Yan-hong, HU Kang-hong (Hu-
bei Provincial Key Laboratory of Industrial Microbiology » Sino-German Biomedical Center » Hubei University of Tech-
nology s Wuhan , China 430068) * 1** ¥

Objective To construct a recombinant plasmid encoding the 3D polymerase gene of enterovirus 71 (EV71)
in order to express and purify 3D polymerase and evaluate its activity. Methods A DNA f{ragment encoding 3D poly-
merase was cloned into a pGEX-4T-1 prokaryotic expression vector. The recombinant plasmid was transformed into E.
coli BL21(DE3), and protein expression was induced with IPTG. The expressed protein was purified using affinity chro-
matography with glutathione agarose, enzyme digestion with TEV, and affinity chromatography (Ni-NTA). Highly pure
3D polymerase was obtained, and its functional activity was evaluated by measuring the amount of UMP inserted into poly
(U) RNA. Radiometry is a common method for the determination of enzyme activity in vitzro. Results Restriction anal-
ysis and sequencing verified that the recombinant plasmid pGEX-4T-3D was successfully constructed. The 3D polymerase
gene fragment was 1,386 bp in length. After expression was induced with IPTG, 3D polymerase with a GST tag was suc-
cessfully expressed in comparison to the untreated group. The expressed product was about 79 X 10° in size. When the
GST tag was removed with the TEV enzyme, the purified 3C polymerase was about 55X 10° in size. An extension reac-
tion in vitro and denatured urea polyacrylamide gel electrophoresis revealed that 3D polymerase in the presence of the sol-
vent DMSO produced strong electrophoresis bands in comparison to 3D polymerase in the presence of the strong inhibitor
EDTA. indicating that the amount of radioisotopes was high and the reaction rate was fast, that is, 3D polymerase had
better enzyme activity. Experimental results indicated that purified 3D polymerase has polymerase activity.  Conclusion

The recombinant plasmid pGEX-4T-3D was created and 3D polymerase with a high level of functional activity was suc-

cessfully prepared. This polymerase can be used not only to study the function and mechanism of action of EV71 and also
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to screen and design anti-EV71 drugs targeting 3D polymerase.
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Fig. 4 The purification of 3D polymerase with GST-tag
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Fig. 5 The purification of 3D polymerase excised GST-tag
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