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ABSTRACT

Dengue virus, the causative agent of dengue fever and dengue hemorrhagic
fever, belongs to the genus Flavivirus. Replication of flaviviruses occurs in the
cytoplasm of infected cells and virions are exported via the secretory pathway.
During transport, a virion protein, prM, is proteolytically cleaved by furin. Cleavage
of prM allows rearrangement of another envelope protein, E, into homodimer,
resulting in the mature virion morphology with high infectivity. Unlike many
flaviviruses, not all prM molecules on dengue virions is cleaved, possibly due to the
differences in amino acid sequence at the pr-M junction. In a previous study on the
influence of the 13-amino acid region at the pr-M junction on prM cleavage
efficiency, the JEVpr/16681 mutant was constructed by replacing with the
homologous region derived from Japanese encephalitis virus. Cleavage of prM was
greater in JEVpr/16681 than the parent strain; but, unexpectedly, its replication was
reduced. It is not yet clear which of the three types of amino acid differences (the two

uncharged residues at the positions P6 and P9, an absence of two negative charges at



the positions P3 and P7, or the presence of three additional positive charges at the
positions P8, P10, P13) of the pr-M junction is responsible for enhanced prM cleavage
and the altered virus phenotype of JEVpr/16681. To answer this question, the effect
of having different uncharged residues at positions P6 and P9 was investigated by
constructing the mutant 16681pr(+7, -0) by substituting serine (P6) and threonine (P9)
in JEVpr/16681 with methionine and histidine, respectively, as in the parent strain.
The mutant 16681pr(+7, -0) was viable after transfection of capped RNA transcripts
into C6/36 cells. When compared with the parent strain, the virus titer, focus size and
kinetics of infection observed in 16681pr(+7, -0) were not distinguishable from
JEVp1/16681. This result indicates that the two uncharged residues at P6 and P9 are
not involved in reducing the replication of JEVpr/16681. The effect of an absence of
two negative charges at P3 and P7 was next examined by constructing the mutant
16681pr(+4, -0) in which the two glutamic acid residues present in the parent virus
were substituted with histidine and serine, respectively, as in JEVpr/16681. The
mutant 16681pr(+4, -0) replicated as efficiently in C6/36 cells as the parent strain;
however, its focus size and the kinetics of infection in PS cells were lower than the
parent virus, but not to the same extent as JEVpr/16681. This result indicates that an
absence of two negative charges at P3 and P7 of pr-M cleavage junction causes some
reduction in the replicative ability of dengue virus. Similar effect was observed with
the mutant 16681pr(+7, -2), which was constructed by substituting the three
uncharged residues at the positions P8, P10 and P13 with arginine as occurred in
JEVpr/16681. Therefore, the reduction of replication as detected in JEVp1/16681 was
likely to be due to the combination of the absence of two negative charges and an
increase of three positive charges in the pr-M junction proximal region. In addition,
the mutant 16681pr(+9, -0) was constructed by changing five uncharged residues at
the positions P7, P8, P10, P11, and P13 of the parent virus into arginine. The mutant
16681pr(+9, -0) was viable in capped RNA- transfected C6/36 cells. The virus titer,
focus size and kinetics of infection of 16681pr(+9, -0) were clearly reduced from
those of JEVpr/ 16681 and other mutants. Therefore, a further increase in the positive
charge content in the 13-amino acid region proximal to the pr-M cleavage junction
from that of JEVpr/16681 can still affect dengue virus replication in both PS and
C6/36 cells.
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