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Abstract: Despite advances in breast cancer treatment, metastatic breast cancer remains incurable, and
the molecular signals that promote invasion of cancer cells from primary tumours to secondary sites are
incompletely understood. During invasion, cells remodel their attachments to the surrounding extracellular
matrix and form invadopodia that degrade this matrix to allow cell movement through it. Both processes
require rearrangement of the actin cytoskeleton. Nck is an adaptor protein that links transmembrane
proteins to the actin cytoskeleton and has been implicated in cancer cell invasion and invadopodia
formation. We have recently identified elevated expression of Nck in several breast cancer subtypes, and
the goal of this project was to study the effects of Nck signaling in the context of triple-negative breast
cancer. Here we show that overexpression of Nck in MDA-MB-231 breast cancer cells increases 3D cell
invasion, invadopodia formation and gelatin degradation, and decreases focal adhesion kinase
phosphorylation. We also find that Nck interacts with ADAM19, another protein linked to invadopodia
and invasion in several cancers. The ADAM19/Nck interaction can be disrupted by mutation of the first
or possibly third SH3 domain of Nck. An inhibitor, AX- 024, that binds to the unique DY pocket found
in the first SH3 domain of Nck can reduce the invasion of breast cancer cells, possibly by disrupting the
ADAM19/Nck interaction. Altogether, these results show that Nck signaling can promote breast cancer
cell invasion and that the ADAM19/Nck interaction and more specifically the DY pocket is an intriguing
target for the reduction of cancer cell metastasis.
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