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ABSTRACT

Dengue virus (DENV) is a positive-sense, single-stranded RNA virus. The
surface of the viral particle contains two transmembrane proteins, E (envelope) and M
(membrane). The E protein is the major antigenic determinant of DENV. To date, there is
no commercial vaccine to prevent DENV infection. Virus-like particles (VLP) are
possible dengue vaccine candidates. This study aimed to investigate the strategies
contributing to higher yields of DENV-2 prM-E VLPs from mammalian cell culture
systems. Five VLPs expressing DENV-2 prM-E with some modifications were
constructed, including constructs with and without a YPTI motif to facilitate protein
secretion, with or without the DENV capsid (C) native signal peptide sequence, and a
construct with the VSV-G signal sequence and codon optimization (pC2-D2-prM-E, pC2-
D2YPTI-prM-E, pC2-D2-C-prM-E, pC2-D2YPTI-C-prM-E, and pcDNA-D2opt.prM-E,
respectively). DENV-2 VLP constructs were transfected into mammalian cells. From
western blot analysis (WB), only cells transfected with constructs containing the C signal
sequence (pC2-D2CprM-E and pC2-D2CYPTI) showed E protein expression, but there
was no evidence of secretion into the media, as further verified by dot blot analysis and
immunoprecipitation (IP) assays. Because of the deficiency of E protein expression in
transfected cells, the presence of the VLP constructs in the transfected cells was evaluated
by PCR. Interestingly, the results showed that pC2-D2C-prM-E and pC2-D2YPTI-C-
prM-E plasmids, which showed expression of E protein in WB, could not be detected by
PCR. Stable transfection of pC2-D2C-prM-E and pC2-D2YPTI-C-prM-E was performed
to increase E protein expressing cells. The WB of stable transfection showed E protein
expression in cell lysates of both constructs but not in the media, and the IFA result
showed only 20-30% of E protein expressing cells. However, E protein expression could
be detected in cell lysates and the acetone precipitated supernatant of cells transfected with
the pcDNA-D2opt.prM-E construct when using non-reducing loading dye as a loading
buffer in WB. The optimal concentration that could increase the expression of E protein in
both cells and media was determined to be 8 ug plasmid / 2.0 x 10° HEK 293 cells. The
addition of oleic acid to the growth media significantly increased expression of E protein
in the transfection lysate. Addition of the VSV-G signal sequence and codon optimization
facilitated E protein production in a mammalian cell culture system, and the use of non-
reducing loading buffer improved the detection sensitivity.
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