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Abstract
Metastatic disease accounts for the majority of cancer related deaths. However, the process is relatively
inefficient, with only a few cells successfully leaving a primary tumor to colonize distant sites throughout the
body. Moreover, some metastatic tumor cells enter into a state of dormancy at the metastatic site, remaining as
small, undetectable lesions until some unknown cue triggers these cells to start proliferating and cause
clinically detectable metastatic disease. These latent metastatic lesions have occurred sometimes as long as 20
years after conclusive treatment for the primary tumor, suggesting that the metastatic cells can remain dormant
within the body for exceptionally long periods of time. In this study, we aimed to determine what cues
occurring during the aging process might trigger dormant cells to become proliferative at the metastatic site.
By utilizing a mammary carcinoma cell line (4T07) that is known to traffic to but remain dormant at the
mouse lung, we evaluated changes in the metastatic potential of these cells in response to changes in the local
extracellular matrix of aged animals. We found that when these dormant 4T07 cells were placed in aged
animals, the 4T07 cells exited dormancy and formed detectable metastatic lesions at the mouse lung,
suggesting that something about the aged mouse lung could overcome the inherent dormancy of these cells.
We further narrowed down what was causing the 4T07 cells to exit dormancy by showing that by increasing
lung fibrosis in young animals, we could recapitulate our finding from the aged animals of 4T07 cells exiting
dormancy to form detectable lung metastases. By performing whole lung proteomics on fibrotic mouse lungs
versus control lungs, we identified an upregulation of the small leucine rich proteoglycan lumican, a protein
important in the structural organization of collagen, in our fibrotic lungs. Immunohistochemical staining of
lung samples confirmed the increase of lumican in fibrotic lungs. Lumican has been broadly implicated in the
progression and spread of cancer and future experiments will elucidate whether it is necessary for the change
in tumor cell dormancy we observe in fibrotic lungs. Our findings shed light on the role of aging, specifically
changes in lung fibrosis on the progression and metastatic potential of tumor cells. It also provides important
insights into the cues which may trigger dormant cells to begin proliferating and form clinically detectable
metastatic lesions.
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• Aged lungs are known to have increased fibrosis
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• By inducing lung fibrosis in young animals, we found that 4T07 cells would exit dormancy,
similar to when these cells were placed in an aged animal
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Fibrotic Lungs show an increase in
Lumican expression
• We performed whole lung proteomics to identify differential expression of proteins in
young lungs that were either fibrotic or healthy

Breast Cancer Significance

• From this screen, we identified the small leucine rich proteoglycan
lumican
• We confirmed this increase in lumican on our tissue sections via
staining
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• Lumican is associtated with progression and spread of breast cancer
Identified Proteins

Aged mice cause 4T07 cells to exit dormancy and
form metastatic lesions
• Average Mouse Lifespan is about 29 months
• Injected 4T07 cells into young (6 month) and aged (26 month) mice
• 4T07 cells in aged mice trafficked to lung and formed large metastatic lesions

Breast Cancer Dormancy and Recurrence

• The risk of recurrence is greatest 1-2 years after surgery and definitive therapy for breast cancer
• The risk of recurrence does not return to zero after definitive therapy for breast cancer
• Some patients have developed recurrent disease as long as 30 years after therapy
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Discussion and Future Directions:
• Our findings shed light on the role of aging, specifically changes in lung fibrosis on the
progression and metastatic potential of tumor cells.
• We provide important insights into the cues which may trigger dormant cells to begin
proliferating and form clinically detectable metastatic lesions.
• Future experiments will elucidate whether Lumican is necessary for the change in tumor cell
dormancy we observe in fibrotic lungs

