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Metastasis, the leading cause of cancer-related deaths, is governed by multiple
steps, which are not well understood. Using cell culture and mouse models, as
well as patient-derived tumor tissues and tumor cells circulating in the blood
(Circulating Tumor Cells/CTCs), the Maheswaran laboratory has uncovered
novel tumor cell characteristics that promote metastasis in breast cancer
patients. Our findings show that cancer cells exist in multiple cellular states,
each state exhibiting different characteristics. As such, each breast cancer
patient harbors a mixture of tumor cells with different functional properties.
We intend to define the functional and molecular properties of different
subclasses of tumor cells and their contribution to metastasis, tumor evolution
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derived samples. These findings will provide insight into the contribution of
heterogeneous cancer cell populations to metastasis and their significance as
biomarkers and therapeutic targets.
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and drug sensitivity using appropriate experimental models and patient-
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shGFP escape

shSETD1A escape

Confocal images of cells stained with tubulin (green) and DAPI (magenta) show that SETD1A-KD
cells escaping senescence harbor chromosome segregation defects visualized as micronuclei
(circled). The scale bar represents 50 µm.

work on SETD1A, we are investigating (a) the
functional and mechanistic roles of SETD1A
in cells, the deregulation of which induces
senescence. (b) the role of SETD1A in
maintaining the cellular equilibrium between
proliferation, senescence and escape
from senescence and (c) how SETD1AKD-induced senescent cells remodel the
microenvironment and its impact on tumor
progression and drug responses. The longterm goal of this work is to ultimately exploit
SETD1A, a druggable enzyme, to unleash the
tumor suppressor effects of senescence and
curtail cancer progression, drug resistance
and possibly age-related diseases.
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