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Abstract

Hepatitis C virus (HCV) is a significant human pathogen of the liver that in the
majority of infected individuals causes a chronic infection of the liver. This may over
time culminate in the development of severe liver disease such as cirrhosis and
hepatocellular carcinoma. Prior to 2012, the only treatment option available for HCV
infection was combination therapy with pegylated interferon-o. (IFN-a) and ribavirin.
However, the recent development and addition of direct acting antivirals (DAAS) into
treatment regimes has significantly improved sustained virological response rates.
While the ultimate aim is for IFN-a free therapy, IFN-a is often required in
combination with the DAAs to reduce the development of viral resistance and due to
cost. It is clear that IFN (either exogenous or endogenous) can induce an antiviral state
in HCV infected cells; however, the exact mechanisms that underpin this action remain

unclear.

The interferon-induced transmembrane (IFITM) family of proteins - IFITM1, IFITM2
and IFITM3 has recently been identified as important host effector molecules of the
type | IFN response against a broad range of RNA viruses. During the course of this
PhD study, a number of investigations identified the IFITM proteins to be potent
antiviral effectors against HCV; however, the mechanism(s) for this antiviral activity
remains contradictory. In this thesis, we demonstrate that IFITM1, IFITM2 and
IFITM3 play an integral role in the IFN response against HCV and act specifically to
inhibit early and late stages of HCV entry to inhibit infection. We reveal that IFITM1
localises to the cell surface in hepatocytes and interacts with the host entry factor CD81

to limit HCV entry. Furthermore, the N-terminus, in particular amino acids 21-28, of

Xiii



IFITM1 plays an important role in this anti-HCV activity, while the C-terminus is

found to be important for localisation to the cell surface.

We also established that in hepatocytes, IFITM2 and IFITM3 localise to the late and
early endosomes respectively, as well as the lysosome, indicating that IFITM2 and
IFITM3 follow the established paradigm of targeting the late entry stages of HCV
infection. Furthermore, we have demonstrated that S-palmitoylation of all three IFITM
proteins is essential for both anti-HCV activity and cellular localisation, while the
conserved tyrosine residue in the N-terminus of IFITM2 and IFITM3 plays a
significant role in protein localisation. However, this tyrosine was found to be
dispensable for anti-HCV activity, with mutation of the tyrosine resulting in an
IFITM1-like phenotype with the retention of anti-HCV activity and co-localisation of

IFITM2 and IFITM3 with CD81.

In conclusion, we propose that the IFITM proteins act in a coordinated manner to
restrict HCV infection by targeting the endocytosed HCV virion for lysosomal
degradation and demonstrate that the actions of the IFITM proteins are indeed virus
and cell-type specific. We believe we have significantly added to our understanding of
the interplay between HCV and the host innate immune response and that in the long
term these findings will aid in the generation of novel and targeted anti-HCV

therapeutics for patients chronically infected with HCV.
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