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Abstract

Metastatic disease is the primary cause of mortality in breast cancer. It is characterised by the
dissemination of cancer cells from the primary site, infiltration into vessel networks and the
establishment of new tumour growth in secondary tissues. Several events are required for metastasis to
occur, including enhancement of cell-matrix adherence, augmented motility and invasiveness. The
extracellular matrix (ECM) environment plays a vital role in the processes involved in metastatic

progression and undergoes aberrant remodelling to permit and support the metastatic cascade.

Metalloproteinases are a group of enzymes that play a major role in ECM remodelling. The ADAMTS
metalloproteinase family has been implicated in the re-organisation of the tumour microenvironment
associated with cancer development and metastatic disease progression. Of the 19 ADAMTS
proteases, considerable attention has been devoted to the role of its first member ADAMTS1 in cancer

metastasis.

Both exogenous overexpression and upregulation of the endogenous ADAMTS1 gene have been
strongly associated with metastatic disease in breast cancer. The MMTV-PyMT transgenic breast
cancer model recapitulates in vivo metastasis and ablation of Adamts? impeded the aggressive
advancement and growth of pulmonary metastases. The signalling pathways and mechanistic events
through which ADAMTS1 mediates its pro-metastatic effects are currently unknown. The aim of this
present study is to therefore identify the causal events imposed by ADAMTS1 to promote breast cancer

metastasis, with much focus on its role in matrix adhesion, cell migration and invasion.

Using isolated primary mammary carcinoma cells PyMT/Adamts1**, PyMT/Adamts1*- and
PyMT/Adamts1-- mice, | performed real-time assessment of cell-matrix adhesion, motility and invasion
and found diminished capacity of PyMT/Adamts1+ cells to adhere to matrigel and migrate towards a
chemoattractive environment. Consistent with the reciprocal approach, introduction of Adamts1 into the
MCF10A breast cell line induced the inverse effect, promoting cell adhesion and motility in cells
overexpressing Adamts1. Cell-matrix adhesion is a major cue for the determination of front-rear polarity
necessary in cell migration and hence, the influence of ADAMTS1 on cell-matrix adhesion underpinned
its effects on breast cancer cell migration. Breast cancer cell invasion was unaffected by loss or gain of

Adamts1, suggesting a redundant role for ADAMTS1 in this process.
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To unravel the transcriptional differences and mechanistic pathways induced by ADAMTS1, microarray
analysis was undertaken with PyMT/Adamts1** and PyMT/Adamts1/ mammary tumours. Remarkably,
only 2 differentially regulated genes were identified from our analysis. Further investigation of the most
dysregulated gene, BC018473, revealed a non-homologous inheritance of this strain specific gene,
which unfortunately prevented conclusions being drawn on the underlying genetic effects attributable to

Adamts1 ablation.

This study was the first to present a novel role for ADAMTS1 in the promotion of breast cancer cell
adhesion to the ECM. This capacity to dynamically modulate adhesion through ADAMTS1 is important in
cell migration and highlights a potential mechanism by which ADAMTS1 promotes breast cancer

metastasis.
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