
Lay Description of Important Outcomes 

We have developed a system that will let us evaluate how mechanical energy is distributed through a tissue. The system will allow us to evaluate how cells interpret the strain in real-time within tissue mimicking environments, as well as within tissues that contain metastatic cells. We have also evaluated how the mechanical energy effects the cells gene expression profile and have identified the unique genes that increase in response to the mechanical loading of a breast cancer cell.  Of note, we observed that when cells undergo cyclic mechanical loading, similar to the type of mechanical loading that occurs in the lungs during breathing, we see a significant increase in genes related to cell cycle arrest, matrix protein production, and inflammation. Furthermore, we have observed that static loading is sufficient to induce a dormant phenotype. These data indicate that an increase in physical activity may be beneficial for patients with metastatic disease, and that simple activities such as standing may be sufficient to induce dormancy in load bearing tissues such as the bones. 

Bulleted Summary of Findings
· Developed a novel platform for evaluating mechanical properties of tissues in real-time within tissue models and ex vivo tissues that contain metastatic cells.

· A provisional patent has been submitted covering the in-plane tissue stretching system (Attorney Docket No. 70351-01).

· Identified the genes that change during mechanical loading, and have demonstrated that both static and cyclic loading can induce growth arrest and dormancy.


· Lifestyle changes such as an increase in physical activity may be beneficial to patients with metastatic disease, as the mechanical loading that occurs during these activities may drive cells into a state of growth arrest. 
· Since static loading alone can induce growth arrest, patients may benefit by simple low impact activities such as standing.

· An R01 proposal was prepared for PAR-19-113. The proposal scored in the 15th percentile and has been resubmitted with the suggested revisions.
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