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ABSTRACT

The maturation of the dengue virus (DV) in host cells requires both host cellular and viral proteases for
the specific post-translational processing of the viral polyprotein. Of interest, a unique dengue NS2B-NS3
protease complex is responsible for the processing of several viral nonstructural proteins in the cytoplasmic
region, and therefore, this protease complex has been considered as the primary target for the development of
the antiviral drug or the vaccine. Unfortunately, the atomic structure and details of the reciprocal interaction of
NS2B-NS3 complex are currently not available. This is ascribed to the fact that NS2B is a membrane-integral
protein, and proved to be very difficult to be expressed and purified, giving an extremely low yield. In addition, the
expressed recombinant often shows the misfolding property and does not possess the activity. In this study, we
have developed a new vector for the expression of the membrane protein in E. coli cells, and for the first time,
reported the successful overexpression of dengue NS2B-NS3 protease complex in E. coli membrane. The new
constructed vector was designated as “pMHTD” vector derived by the insertion of the Mistic tag fused with two
GS-linkers, an octahistidine tag, and a thrombin cleavage site into the multiple cloning site 1 (MCS1) of the
pETDuet™-1 vector (Novagan). Three different constructs: the wild-type, A1E, and S135A proteases were cloned
into the pMHTD vector. The results show an unbiased advantage of the Mistic tag in the overexpression of the
membrane protein in E. coli cells. We further successfully extracted NS2B-NS3 protease from the membrane
using a Fos-Choline-14 detergent, and purified the protein to homogeneity by combining the thrombin protease
treatment, the nickel-affinity column, the anion exchange chromatography, and the gel filtration. The purified wild-
type protease complex showed strong proteolytic activity which was absent in the S135A mutant. Moreover, the
circular dichroism (CD) spectrum revealed the folding of the dengue protease complex in the membrane-like
environment and suggested that NS2B is a o-helical membrane protein. Unexpectedly, the gel filtration analysis
implied that dengue NS2B-NS3 forms a trimeric structure in the membrane. Taken together, our developed
PpMHTD vector is a powerful tool for the study of the membrane protein, and we shows, for the first time, the
overexpression, purification, and the oligomerization of the dengue NS2B-NS3 protease complex in the
membrane environment, which is a good start point for the structural analysis using the x-ray crystallography in

the near future.
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