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ABSTRACT

The first important step of virus infection is the interaction between the virus and
its receptor on the target cells. Dengue virus receptors have been suggested to be virus
serotype- and cell type-dependent. However, to date no study has identified a dengue
virus receptor in human liver cells.

A receptor for dengue serotype 2 was identified in the human liver cell line,
HepG2, a target cell for dengue virus, by using viral overlay protein binding assay and
peptide mass fingerprint analysis. Human GRP78 was identified as a receptor for
dengue serotype 2. The expression of GRP78 on the HepG2 cell surfaces was
positively demonstrated by immunochemical staining. Its receptor function was
proved by antibody inhibition assays using both virus binding and infection
approaches. Antibody inhibition was measured by plaque reduction assay and
immunofluorescent staining. A N-terminal antibody inhibited both dengue virus
serotype 2 binding and infection into HepG2 cells, while a C-terminal antibody
slightly inhibited virus binding but enhanced viral production.

The ultrastructures of dengue virus internalization and replication were studied by
transmission electron microscopy, and HepG2, which is a human target cell, and Vero
which is a non-target cell for the dengue virus, were compared. Dengue virus serotype
2 entered HepG2 cells by endocytosis, although all four serotypes were frequently
found to be phagocytosed into HepG2 cells. Whereas all four dengue serotypes were
demonstrated to enter Vero cells by direct penetration and endocytosis, at least in
serotypes 1 and 3. Dengue virus replication in HepG2 cells was associated with
vacuoles containing vesicles and/or virus particles, while in Vero cells it was
associated with smooth membrane structures inside the ER cisterns, the proliferation
of ER, and prominent viral packets. Dengue virus seems to transport through the
secretory pathway and undergo exocytosis from both cell types. These findings show
differences in both entry and replication of dengue virus between these two cell types.
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