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Jill Carr was awarded her BSc (Hons) from John Wallace’s lab in the Department of Biochemistry,
University of Adelaide in 1989 and worked briefly with the late Professor Bob Symons in Plant
Virology before completing her PhD in the Wallace lab in 1995. She returned to Virology and
joined the Institute of Medical and Veterinary Science (now SA Pathology) in 1995 in HIV
research. Jill is currently involved in the Diagnostic management of drug resistance in HIV positive
patients and has research projects investigating factors that modulate HIV infection. Jill also has an
active area of Dengue virus research, investigating the host cell responses to dengue virus infection.
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Project 1. The host response to Dengue virus (DENYV) infection. DENYV is a mosquito borne
human virus that causes dengue fever or in some cases the more severe dengue haemorrhagic
fever/dengue shock syndrome and is widespread in many parts of the world. The disease is
believed an immunopathogenesis — caused by the host response to DENV infection. We are
currently investigating two lines of research related to the host response to DENV infection, the role
of (1) the heat shock protein, GRP78 which is up-regulated during DENV infection and (ii) the
enzyme sphingosine kinase (SK), which is inhibited during DENV infection. Both projects will



investigate the mechanisms by which DENV alters these host proteins using experiments to
determine if the changes are post-translational, translational or at the transcriptional level and if
they can be mediated by specific viral proteins and this project will involve cloning of the DENV
NS3 protein, which has particularly been implicated in regulation of SK in BVDV infection
(Yamane et al., 2009, JBC 284:13648). Additionally we will investigate the outcomes for viral
replication of DENV-induced changes in host cell proteins, by techniques such as over-expression
of GRP78 or SK and analysis of viral replication. The project will involve cell culture, handling of
infectious DENV virus, molecular cloning, RT-PCR, Westerns and DENV plaque assays. Both
projects will involve input from Dr Michael Beard and potential comparisons with the related
Hepatitis C virus. The SK project will involve collaboration with Dr Stuart Pitson, Hanson
Institute.

Project 2. Enhancement of HIV infection by fibril protein forms. Recent work has
demonstrated that HIV infection can be enhanced by a peptide fragment from semen, termed SEVI,
that forms protein fibrils — the same kind of protein structures associated with Alzeheimers or
Parkinsons disease (Munch et al., 2007). We will assess if small molecule inhibitors, such as
polyphenols, or novel compounds that we have developed and that have been shown to reduce fibril
formation of other proteins, can also negate the SEVI fibril formation and enhancement of HIV
infection. The project will involve generation and analysis of fibrils formed by the SEVI peptide
and analysis of the ability of various agents to negate fibril formation in vitro. After establishing
this important data we will perform HIV infections in the presence of SEVI and anti-fibril agents
and infection will be quantitated using a reporter system. The formation of fibrils, disruption of
fibrils and enhancement of infection by SEVI will be compared to that seen with other fibril
forming proteins a-synuclein and RMCxk-casein. HIV infections will be performed by trained staff
members only. This project is a collaboration with Dr Ian Musgrave, University of Adelaide
Medical School, Prof John Carver, School of Chemistry and Dr Heath Ekroyd, University of
Woolongong.



