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Transomic analysis of adaptation induced by a synthetic gene circuit
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The cell can adapt to various environmental changes and stably inherit the adapted
states to the daughter cells. It has been long argued that such adaptation stems from the plasticity of g
ene circuits and that mutations play a role in fixation of the state in the population. We used a syntheti
c gene circuit to expose yeast cells to a selection pressure and found that they can stably maintain an ad
apted state even after its withdrawal. To address the mechanism underlying this phenomenon, we took a tran
somic analysis that integratively examines the layers of the genome DNA, chromatin, and RNAs, and revealed
evidence for potential involvement of movable genetic elements, histone modifications and mitochondria.
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