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Abstract

Osteopontin (OPN) is a highly secreted multi-functional sialoprotein that is widely expressed in
tissues, blood and urine. It is involved in a number of normal physiological functions, but is also
significantly elevated in a number of cancers. While OPN is significantly expressed in
hepatocellular carcinoma (HCC) little is known as to its role and if it is expressed in the

pre-cancerous hepatitis C virus (HCV) infected liver.

In this thesis we show that OPN is expressed in the liver and in HCC as three variants, the
full-length protein OPN-A and two splice variants OPN-B and OPN-C. Through production of
stable Huh-7 cells expressing the OPN variants, we show for the first time that all variants
increase proliferation of a range of cultured hepatoma cell lines in a paracrine manner through
interactions with the cell surface OPN receptor CD44. Similarly, OPN-A (and to a lesser extent
OPN-B and —C) accelerated Huh-7 derived tumor growth in a nude mouse model. We also show
for the first time expression of all three OPN variants in the non-diseased liver as it was

previously thought that splicing was a feature specific for tumor cells.

Clinically, OPN is known to be highly expressed in HCC, however, its expression in chronic
hepatitis C is not well documented. In this thesis we show that OPN mRNA expression is
elevated in the HCV-infected liver with a trend towards increased expression as liver disease
progresses. Consistent with an increase in mRNA, serum OPN levels were also increased in the
HCV-infected liver although we could find no correlation with degree of liver disease. However,
our sample size was small and this section of the thesis needs repeating with a larger
HCV-infected patient cohort. Furthermore, we show that elevated OPN expression is not specific

to the HCV-infected liver as OPN is also elevated in the HBV-infected and alcoholic liver

Xi



suggesting that HCV does not drive OPN expression but is more likely as a result of the
inflammatory process in the viral infected liver. Interestingly we also show that there is a shift of
OPN expression from bile duct epithelial cells in the non-diseased liver to the hepatocyte in the
HCV-infected liver which raises the question as to the role of OPN in hepatocyte transformation
to facilitate the development of HCC. Our evaluation of serum OPN expression also suggests that
OPN has potential as both a diagnostic and potentially prognostic biomarker for not only HCC
(arising from HBV and HCV infections and alcohol abuse) but also the earlier stages of

HCV-related liver disease.

This work for the first time characterises the expression of all OPN variants in the liver including
HCC and may be useful for identifying targeted OPN-based therapeutic approaches for HCC and
other cancers. Furthermore it also suggests that monitoring OPN in chronic hepatitis C may be

useful in monitoring liver disease progression and early detection of HCC.
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