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Phenotype-switching in cancer

The intra-tumor microenvironment generates phenotypically distinct but inter-convertible
malignant cell subpopulations that either fuel proliferation or metastatic spread, drug-tolerance
and relapse. Understanding how specific phenotypic states are generated and maintained
represents a major challenge in cancer biology. Here we use melanoma as a model to show
how bi-directional interactions with the microenvironment lead cancer cells to adopt
evolutionarily conserved survival strategies that underpin disease progression. These include
using invasion to escape microenvironmental stresses, a process driven by reprogramming of
protein translation that lies downstream from multiple triggers of cell migration. We also show
that translation reprograming tailors the fatty acid profile of melanoma cells to specific
phenotypic states, and that when exposed to the same fatty acid present within the tumor
microenvironment, different phenotypes exhibit distinct responses. The results presented
provide an integrated and evolutionarily conserved conceptual framework to understand
cancer progression.
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