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In a living cell, gene expression—the transcription
of DNA to messenger RNA followed by translation to protein—occurs stochastically, as
a consequence of low copy numbers of DNA and mRNA molecules involved. Can one
monitor these processes in a living cell in real time? How do cells with identical genes
exhibit different phenotypes? Recent advances in single-molecule imaging in living cells
allow these questions to be answered at the molecular level in a quantitative manner [1].

I will discuss that a stochastic single-molecule event of the dissociation of a protein from
DNA is solely responsible for the switching of a cell’s phenotype [2]. This is an example
of the chemistry of life — a single-molecule action makes a life changing decision in a
living cell, i.e., determining its phenotype.
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