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SUMMARY

Ovarian cancer metastasis is characterized by the shedding of malignant cells from the
surface of the ovary and their implantation onto the peritoneal surface which lines the
abdominal cavity. As the factors promoting this process are poorly understood, we
investigated the ovarian cancer—peritoneal interaction by means of in vitro co-culture
experiments with ovarian cancer (OVCAR-3, OVCAR-5, and SKOV-3) and peritoneal (LP-
9) cells. In this system, we identified by mass spectrometry that levels of transforming
growth factor B inducible protein (TGFBIp), periostin, fibronectin, plasminogen activator
inhibitor-1, cytokeratins 1, 5, 6C, 9, 10, 14, and 16, transketolase, annexin A2, annexin
A6, and elongation factor-2 were modulated as a result of direct contact between

peritoneal and ovarian cancer cells or through interactions via shared media.

We went on to investigate the functional role of the extracellular matrix (ECM) protein,
TGFBIp in ovarian cancer. Immunohistochemistry showed high TGFBIp levels in normal
surface ovarian epithelial and peritoneal cells whilst in comparison, TGFBIp levels in
primary serous ovarian carcinomas and matching metastatic implants were greatly
reduced. In functional in vitro experiments, rTGFBIp significantly increased the motility
and invasion of OVCAR-5 and SKOV-3 cells and significantly increased ovarian cancer cell
(OVCAR-5, OVCAR-3 and SKOV-3) adhesion to peritoneal (LP-9) cells which was reversed
by addition of a neutralizing TGFBIp antibody. We also demonstrated that the increases
in OVCAR-5 cell adhesion, motility, and invasion, were independent of the Arg-Gly-Asp
(RGD) motif in the C-terminal domain of TGFBIp. We conclude that TGFBIp expressed by
peritoneal cells increases the metastatic potential of ovarian cancer cells. TGFBIp is
therefore a potential novel therapeutic target against ovarian cancer.
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Further investigation determined that secreted TGFBIp was processed at both the N-
and C-terminal domains during ovarian cancer—peritoneal cell co-culture in the same
amino acid range as that of TGFBIp cleaved by plasmin. Plasmin was found to be
upregulated within 1 hr of co-culture and TGFBIp processing in the in vitro co-culture
system could be blocked by a plasmin inhibitor, 6-aminocaproic acid (e-ACA) and a
broad spectrum protease inhibitor which inhibits plasmin but not matrix
metalloproteinases (MMPs). Furthermore, the processing was not blocked by an MMP
inhibitor, GM6001. We therefore conclude that TGFBIp is cleaved by plasmin and not an

MMP during peritoneal-ovarian cancer co-culture.

In summary, these studies have shown, that when peritoneal cells are allowed to
interact with ovarian cancer cells, whether by direct contact or by shared growth media
which occurs at different steps of ovarian cancer metastasis, a proteolytic response is

triggered.

We also investigated the expression of other ECM components in ovarian cancer; the
proteoglycan versican, the polysaccharide hyaluronan (HA), and one of its receptors,
CD44, in ovarian cancer tissues and their role in the metastatic behaviour of ovarian
cancer cells. We found that a higher proportion of serous ovarian carcinoma had high
stromal versican when compared with normal ovary and high stromal CD44 when
compared with normal and benign serous tumours. Although high stromal versican was
positively correlated with high stromal HA, stromal HA was not increased in serous

ovarian carcinoma when compared with normal ovary or benign serous tumours.

We determined that the assembly of a HA-versican pericellular sheath around ovarian

cancer cells could promote the motility of metastatic CD44 expressing OVCAR-5 and

Page | xi



SKOV-3 cells, but not by low-metastatic OVCAR-3 cells which lack CD44. The motility of
OVCAR-5 and SKOV-3 cells was significantly increased in scratch wound and chemotaxis
assays following treatment with recombinant versican. We demonstrated that small HA
oligosaccharides (6-10) were able to significantly block formation of pericellular sheath,
motility, and invasion of OVCAR-5 cells following treatment with versican. Treatment
with exogenous HA increased ovarian cancer cell adhesion to peritoneal cells, and this
increase was successfully blocked by the addition of HA oligosaccharides or treatment
of the LP-9 monolayer with hyaluronidase. These novel findings indicate that the
acquisition of a HA-versican pericellular sheath by ovarian cancer cells may aid their
peritoneal dissemination and metastasis. Our results suggest that HA oligosaccharides
may be effective at inhibiting the invasion of CD44 positive ovarian cancers and

warrants further study as a potential therapy.

Overall, the studies in this thesis indicate a very strong role for the tumour
microenvironment, and in particular the proteolysis of proteins in the tumour
microenvironment. Further investigation will increase our understanding of the
mechanisms and pathways involved in the proteolytic cascade which is triggered during

ovarian cancer metastasis.
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