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Proteolytic processing of the dengue virus serotype 2 polyprotein requires the
NS2B/NS3 protease complex, which is an essential component for virus replication and
therefore a potential target for selective antiviral inhibitors. In vitro studies on the
NS2B/NS3 protease complex revealed an “intrinsic” activity of the NS3 protease domain
in the absence of the NS2B cofactor, with small model substrate for serine proteases.
However, presence of a conserved 40 amino acid residues hydrophilic domain of NS2B
resulted in a several thousand fold activation of the protease towards synthetic peptides
containing dibasic cleavage sites. The results are consistent with the existence of 2
discrete conformational states of the NS3 protease, making both forms of the enzyme
possible targets for the design of structure- or mechanism-based inhibitors.

In this thesis, sequences encoding the NS2B protein were obtained by restriction
enzyme digestion from pUC-NS2B and subcloned in the pTH2A expression vector. In
contrast to results obtained earlier with N-terminal tagged NS2B cofactor, expression of
the NS2B cofactor without this tag in E.coli C41 was low and of poor reproducibility. The
sequence encoding the NS3 protease domain was amplified by PCR and subcloned into
vector pTH2A fused in frame to a C-terminal polyhistidine affinity purification tag. Upon
induction, the recombinant strain E.coli C41 expressed the 25 kDa NS3pC protein (the
NS3 protease domain with a C-terminal His-tag). NS3pC was not detected in SDS-PAGE
gels, but gave a strong reactive signal in Western blots using anti-polyhistidine antiserum.
NS3pC was expressed in both soluble and inclusion forms. The soluble NS3pC was
partially purified, from which the total protein in the elution fraction was approximately
0.7 mg/liter of culture and the purified NS3pC from inclusion bodies was approximately
23 pg/liter of culture. The protein could be purified to apparent homogeneity by a single
step affinity chromatography using clution with 500 mM imidazole under denaturing
conditions in the presence of 8 M urea. The identity of the NS3pC was confirmed by N-
terminal sequencing using automated Edman degradation. Atterpts to detect enzymatic
activity with a number of synthetic substrates, including fluorescence labeled GRR-MCA
and cleavage-site derived peptides (dansyl-TTSTRR/GTGNIG), were not successful so
far, most likely due to improper refolding of the protein or drastically reduced catalytic
activity of NS3pC towards these substrates in the absence of the NS2B activation
cofactor.
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