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NEUROPEPTIDE Y AND ITS Y5 RECEPTOR:
NOVEL THERAPEUTIC TARGETS LINKING
STRESS AND BREAST CANCER PROGRESSION

Dwayne N Jackson
University of Western Ontario, Canada

hronic stressis associated with elevated levels of sympathetic neurotransmitter ~ Biography
release and immunosuppression..A growing body 9f evidence suggests Dwayne N Jackson is an Associate Professor at Western
that stress-related factors may contribute to the initiation, development and  {niersity, Schulich School of Medicine and Dentistry. He
progression of breast cancer. We recently identified neuropeptide Y (NPY) as  completed his Doctoral and Postdoctoral training at Yale
such a factor. Using the 4T1 murine breast cancer model, we characterized NPy ~ University School of Medicine (New Haven, CI, USA) and
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receptor expression in cancer cells and tumors and observed positive NPY receptor  ecognized Physiologist, Intravital Microscopist, and Director
(Y1R, Y2R and Y5R) expression. In vitro NPY treatment of 4T1 cells stimulated  of the A C Burton Laboratory for Vascular Research at Western
Y5R mediated increases in proliferation, whereas, NPY increased chemotaxis ~ "Vers':
through Y2R and Y5R activation. We then tested whether NPY could function as an
angiogenic factor by augmenting expression and secretion of the pro-angiogenic
factor VEGF from breast cancer cells. We found that NPY functioned as a paracrine
system with cancer cells to promote angiogenesis. Specifically, NPY Y5R activation
of cancer cells (4T1 and MDA-MB-231) stimulated increased expression and
release of VEGF. These novel findings served as motivation to develop an in
vivo model in which the components of NPY system (i.e., nerves, ligands and
receptors) could be functionally studied. We first demonstrated sympathetic
neural innervation and NPY expression in 4T1 tumors. Secondly, when tumor
sympathetic neural innervation was attenuated (via chemical sympathectomy),
we observed a significant decrease in tumor growth and vascular development.
Furthermore, we observed similar tumor growth-suppressing effects from
oral Y5R antagonist treatment. Finally, we established a protocol for intravital
microscopy imaging of tumors to investigate their neural innervation, cellular
components, and microvasculature. Herein, we provide novel evidence that: 1)
NPY elicits proliferative, migratory, and angiogenic effects on breast cancer cells
(via Y5R); 2) describes an in vivo murine model for functional studies examining
the role of sympathetic nerves, neurotransmitters, cancer associated cells, and
blood vessels, and 3) highlights the Y5R as a potential therapeutic target against
breast cancer progression and metastasis.
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