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Adaptation to environmental changes is a fundamental survival response for every organism. In
eukaryotic cells, stress signaling pathways via MAP kinase cascades global ly respond to a variety
of stimuli. At the same time, the individual gene expression is also regulated by local epigenetic
modifications and chromatin structure alterations during specific-stress stimuli. The original aim
of our work was to study how cells orchestrate both global signaling pathways and local stress
specific responses, so we observed adaptation responses of yeast cells under several stresses.

During this study, we found an unexpected phenomenon of yeast adaptation in response to glucose
starvation. We have revealed that glucose starvation triggers yeast cells to release some toxins
which are even poisonous for their species. Cells that released toxins, however, epigenetically
acquire resistance to them in parallel to adapt to glucose starvation stress. Furthermore, these
toxins made their adaptation for glucose starvation more rapid. It suggests that yeast adaptation
is not a phenomenon merely inan individual cell but with intercellular communication. This cellular
behavior also had an advantage for surviving competitive nutrient—poor conditions by inhibiting
cell growth in other lineages. Our results explore the new horizon of cellular adaptation.




