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ABSTRACT

It has been estimated that some 3 billion people live in areas at the risk of
infection with the dengue virus, and that up to 100 million infections occur each year,
making dengue the most common arthropod-borne viral disease. Despite significant
effort worldwide, much of how the dengue virus interacts with a host cell remains
unclear. One of the most critical interactions that defines pathogenicity is the initial
interaction of the virus with the host cell at a receptor or receptors. The subsequent
interactions of the virus with the host cell will in a large part be determined by this initial
interaction, and in particular by the specific cellular compartment into which the virus is
deposited. As such, the nature of the receptor interaction, mode of entry and interaction
with the host cell machinery constitute a continuous spectrum of interactions.

We have previously identified two dengue virus receptor proteins utilized in a
serotype specific manner by the dengue virus to gain entry into liver cells
[Jindadamrongwech et al., 2004; Thepparit and Smith, 2004]. To further understand this
interaction we utilized affinity column chromatography to probe both the serotype
specificity of the dengue virus interaction, as well as to determine the specificity of the
reaction. A dengue virus serotype 2 affinity column was able to bind the dengue serotype
2 receptor previously identified (GRP78), but not the dengue serotype 1 receptor, the
37/67kDa high affinity laminin receptor protein [Upanan et al., 2008]. In associated
work, we were able to provide substantive evidence that human hepatocytes are a
legitimate dengue virus target [Suksanpaisan et al., 2007], as well as ruling out a role for
heat shock proteins in the internalization of dengue virus into liver cells [Cabrera-
Hernandez et al., 2007].

To investigate events immediately subsequent to receptor binding, we undertook a
comprehensive analysis of the mechanism of dengue virus entry. Using a combination of
biochemical inhibitors, dominant negative mutant expression and siRNA technology we
were able to demonstrate entry of the dengue virus into liver cells by multiple pathways.
The majority of dengue virus entry was determined to be via clathrin mediated
endocytosis [Suksanpaisan et al., 2009]. Studies we initiated on the interaction between
the dengue virus and the cellular autophagy pathway linked dengue virus entry and
subsequent translation and replication [Khakpoor et al., 2009; Panyasrivanit et al.,
2009a]. As a result of this, we have recently proposed that dengue virus entry and
translation replication are a continuous process resulting from an interaction with
membranes of an endosomal-autophagosomal lineage [Panyasrivanit et al., 2009b].
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