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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. Humans become
infected following the bite of an infected mosquito, and infection can either be
essentially without symptoms, or can result in severe, life-threatening manifestations,
while insects (primarily Aedes mosquitoes) become infected when they feed on a
viraemic individual.

As with other arthropod borne viruses, the dengue virus is able to enter into,
replicate within and be produced from cells of both a mammalian and an insect
origin. The first, and most critical, step in this process in both types of cells is the
initial interaction between the dengue virus and its cognate binding/receptor protein.
While several mammalian dengue virus receptors have been identified, including DC-
SIGN and BiP, little is known of the molecules mediating the binding and entry of the
dengue virus into insect cells.

To investigate the receptor proteins used by mammalian and insect cells, two
cell culture systems were employed, HepG2 liver cells for human cells and C6/36
cells for insect cells. Dengue virus binding was investigated by the virus overlay
protein binding assay technique (VOPBA) and dengue virus binding proteins
analyzed by mass spectroscopy. Where candidate proteins were identified, inhibition
assays were undertaken using either the natural ligand or antibodies directed against
the candidate receptor protein.

The four dengue serotypes displayed considerable serotype specific
heterogeneity when binding to human liver cell membranes. One dengue virus
serotype 1 receptor protein, the 37/67kDa high affinity laminin receptor was
conclusively identified. Insect cell membrane proteins from C6/36 showed a more
restricted pattern of dengue virus binding, and one 53kDa binding proten was
identified from VOPBA analysis as binding dengue virus serotype 2, 3 and 4. Mass
spectroscopy analysis was unable to identify this protein however.
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