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ABSTRACT

Dengue virus infection causes dengue fever (DF), dengue hemorrhagic fever
(DHF) and dengue shock syndrome (DSS). As the severe forms, DHF and DSS,
occur predominantly in children experiencing a secondary dengue virus infection that
has a different serotype from that of the first infection, it is believed that the disease
severity may be partly resulted from the enhancement of dengue virus infection by the
pre-existing antibodies. This phenomenon was explained by an antibody-dependent
enhancement (ADE) of infection hypothesis. In addition to anti-E antibodies, anti-
prM antibodies can also enhance dengue virus infection in Fc receptor-bearing cells
when the antibodies were pre-incubated with the virus. However, information of
enhancing epitopes on the prM protein is currently limited.

In this study, seven anti-prM antibodies were used to map the potential
enhancing epitopes on the prM protein of dengue virus serotype 2, strain 16681.
Based on inhibition of binding assay results, the anti-prM antibodies used in this test
can be classified into five binding groups. The first group consists of three antibodies
(1C3, 1B5 and 1H10) while the other four groups has only single members (1A8,
4Cl1, 1G1 and 2H2). The binding sites of nearly all antibodies are close together,
except 2H2 which seems to be further apart. Overlapping sets of synthetic peptides



spanning the entire prM protein were then used to locate the linear epitopes of four
anti-prM antibodies (1C3, 1B5, 1H10 and 1A8). Results showed that these antibodies
bound to two peptides in the pr portion of prM protein, 11-HMIVSRQEKGKSLLF-
25 and 81-TTMGHRREKRSVAL-95. Focus immunostaining results of dengue
chimeric virus strain JEV/pr16681-infected PS cells demonstrated that the substitution
of amino acid residues in the later portion by those corresponding regions from
Japanese encephalitis virus did not alter the binding ability of the antibodies,
suggesting that their binding targets in natural antigen are likely to locate within the
N-terminal part of the prM protein. Fine mapping using a set of decapeptides
revealed that the amino acid residues 19-KG-20 are essential for the interaction
between these antibodies and the prM protein.

Collectively, our data demonstrated that anti-prM antibodies bound to the N-
terminus of the prM protein which is only found on immature or partially mature
virions. These results suggested that the prM-containing particles can enter and
replicate in Fc receptor-bearing cells. As it is generally known that the removal of pr
peptide is required for uncoating of flaviviruses, our data shown here implied that

there might be another mechanism for uncoating these particles.
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