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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,
and indeed there is even considerable uncertainty in humans as to what exactly are the
host cells. However, both monocytic cells and liver cells have been shown to be
genuine targets for dengue virus infection and monocytic cells are of particular
importance in secondary dengue infections. Much work has shown that a primary
dengue infection raises a protective immune response, but that this only has limited or
no protective effect against a second dengue infection with a heterotypic virus. More
importantly antibodies raised against the first dengue infection can mediate the
internalization of a heterotypic virus in a subsequent infection through the process
termed antibody dependent enhancement of infection, and it is believed this process
underlies the association between secondary dengue infections and severity of the
disease. In an earlier series of papers we showed that autophagy, the cellular
lysosomal degradation pathway is activated in cases of dengue virus infection of liver
cells. We not only showed that there were serotype specific differences in the
interaction, but showed that the interaction between autophagy and the dengue virus
enhanced virus infection. We further proposed a novel model that linked virus entry
and replication. In this study those results were expanded to investigate the
interaction between the dengue virus and autophagy in monocytic cells. Surprisingly
we found that the interaction between dengue and the host cell autophagy pathway
was cell type specific, and that induction of autophagy decreased virus output as
opposed to the increase seen in liver cells. The interaction between dengue virus and
monocytic cells was further examined in a series of studies that investigated the links
between ER stress and apoptosis, both pathways that show significant cross talk with
the autophagy pathway. Combined, these studies have led to a significant increase in
our understanding of the dengue virus/monocytic cell interaction.

Key words: autophagy, apoptosis, ER stress, monocytes





