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ABSTRACT

Dengue virus causes dengue fever and the severe disease of dengue
hemorrhagic fever. This virus is arthropod-borne pathogens of genus Flavivirus,
family Flaviviridae. Dengue viruses contain an 11-kb single-stranded RNA genome
of positive polarity encoding a polyprotein in an open reading frame. The polyprotein
is processed into three structural proteins and seven nonstructural proteins by host-
and virus-encoded proteases. Shortly before viral particles release, furin cleaves an
envelope glycoprotein, prM, on the surface of immature virions via the specific
recognition of the furin consensus sequence, Arg(P4)-Xaa(P3)-Lys/Arg(P2)-Arg(P1),
where Xaa is any amino acid, just proximal to the pr-M cleavage junction, triggers the
conversion of the immature virions into slightly smaller mature particles with smooth
surfaces and high infectivity. Partial cleavage of dengue virus prM was detected in
particles released from infected cells. Up-modulation of prM cleavage enhancement
was found in the dengue mutant virus which was the substitution mutation at P3
position of the pr-M junction, prE203A. The goal of this study purposed to test
whether the prE203A mutation could influence the immunogenicity of dengue viruses
when assessed using the three virulence-attenuating genetic backgrounds (16681-
3'utrA30, 16681-3pm and 16681-prR201H).

A comparison of the prE203A-containing mutants with the corresponding

parental strains revealed that the presence of the prE203A mutation was associated



with an enhanced prM cleavage of the extracellular virus particles. Determination of
viral properties such as virus titers and focus size revealed that the prE203A mutation
did not alter the infectious virus titers in both C6/36 cells and Vero cells of strain
16681Nde(+), 16681-3'utrA30, and 16681-prR201H comparing with their prE203A-
containing counterparts but enhanced virus titers of 16681-3pm. Analysis of the focus
size revealed that the presence of the prE203A mutation increased focus size of three
attenuating viruses, 16681-3'utrA30, 16681-3pm, and 16681-prR201H. These results
indicated that the prE203A mutation had a modest effect on focus size and the titers
of amplified viruses. The study on viral replication of dengue viruses in an in vitro-
cultured cell lines (C6/36, PS and Vero) showed the similarity in the infectious virus
titers of the mutant viruses and their prE203A-containing derivatives. These results
revealed that the prE203A did not strongly affect the replication of mutant viruses in
cell lines. On the other hand, a kinetic study of replication in human monocyte-
derived dendritic cells revealed small and variable effects of the prE203A mutation on
virus titers. The results showed that there were minimal differences between
16681Nde(+) and 16681-3'utrA30 with their prE203A derivatives. In the other two
backgrounds, the presence of prE203A mutation associated with reduced titers in the
16681-3pm, but with increased titers in the 16681-prR201H. A major goal of this
study was to investigate whether the high proportion of the mature particles of the
prE203A-containing viruses would enable them to be more efficient in the stimulation
of dengue virus-specific neutralizing antibody than wild type virus in mice. When
mice were injected with dengue virus at 1.25x10* FFU, intraperitoneal route, to
examine the influence of the prE203A mutation on the levels of neutralizing antibody
production employing with two virus pairs. In two groups of four mice, 16681-3pm
injection showed that two mice produced detectable levels of neutralizing antibody on
day 14 and increased by two folds in day 28. In the 16681-prR201H injection group,
two and three mice contained detectable levels of neutralizing antibody on day 14 and
there were two folds increase in titers on day 28. The prE203A mutation reduced the
titers of neutralizing antibody against the homologous strain 16681 in sera of
immunized mice when the focus reduction neutralization test was used. These
indicated that the prE203A did not enhance the production of neutralizing antibody of
the dengue virus strain that were employed (16681-3pm and 16681-prR201H).



Vi

In conclusion, the presence of the prE203A mutation exerted a modest effect
on an infectious virus titers, focus size, and viral replication kinetics in several cell
lines (C6/36, PS, and Vero) but displayed a variable effect on viral replication kinetics
in monocyte-derived dendritic cells. Nevertheless, determination of neutralizing
antibody production in immunized mice did not reveal the enhancing effect of the
prE203A mutation.
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