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Lepidopteran insects are parasitized by hymenopteran parasitoids (wasps) which results in
immunosuppression and physiological changes of the lepidopteran larvae. The parasitoid
survival within the host (lepidopteran larvae) depends on viral particles, the wasp endosymbiotic
polydnaviruses (PDV) that are injected along with parasitoid eggs in the host’s boby. Our
studies concern the relationship between Cotesia congregata bracovirus, CcBV, the
endosymbiotic bracovirus of the Cotesia congregata (Hymenoptera) wasp and the hemocytes of
Manduca sexta, the host, in order to understand the role(s) of CcBV proteins in the suppression
of immune responses against the parasitoid wasps. In our studies we use the virally encoded
gene products expressed in lepidopteran cell lines in order to explore their functional properties
in the disruption of the host cellular and humoral defence response.

Objectives

» Interactions of viral proteins with proteins from host hemocytes

» Functional characterization of polydnavirus CcBV proteins.

» The role of ankyrin repeat proteins (IkBa-like) in transcriptional regulation of immune related
genes and signalling pathways.

» Identification of new agents for control of insect pest populations

1. Viral protein interactions with host proteins.

Our previous results on the investigation of the viral CcV1 protein showed that this protein
interacts with the host protein, hemolin. Hemolin belongs to the immunoglobulin-like protein
family and is the most abundant immune induced protein after microbial infection in Manduca
sexta. The binding of CcV1 to hemolin was shown to inhibit known hemolin functions including
binding to lipopolysaccharides (LPS) and its ability to cause bacterial agglutination. The viral
protein and hemolin co-localized on the cell surface suggesting interference with the function of
hemolin as a pattern recognition molecule. CcV1 protein was also found to inhibit phagocytosis
of E.coli bacteria by lepidopteran hemocytes or hemocyte-like cells (Figure1). Current
investigation focuses on the role of CcV1 protein in the melanization process, another important
defence mechanism in insects and the interaction of viral gene products with serine protease
inhibitors, serine protease homologues and transferrin molecules of the host, found to interact
with CcV1 in the yeast two hybrid system.
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Recombinant CcV1 protein and peptidoglycan
(PG) inhibit binding of hemolin to LPS.
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