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            Abstract
Transcriptional noise is known to be an important cause of cellular heterogeneity and phenotypic variation. The extent to which molecular interaction networks may have evolved to either filter or exploit transcriptional noise is a much debated question. The yeast genetic network regulating galactose metabolism involves two proteins, Gal3p and Gal80p, that feed back positively and negatively, respectively, on GAL gene expression. Using kinetic modeling and experimental validation, we demonstrate that these feedback interactions together are important for (i) controlling the cell-to-cell variability of GAL gene expression and (ii) ensuring that cells rapidly switch to an induced state for galactose uptake.
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                    Figure 1: Schematic of the GAL network.[image: ]


Figure 2: Reporter response to galactose induction.[image: ]


Figure 3: Fluorescence distributions over time for mutant and wild-type cells pre-grown on 2% raffinose and introduced to 0.1% galactose.[image: ]


Figure 4: Population heterogeneity of reporter expression.[image: ]


Figure 5: Simulation results showing the steady-state dose-response of four strains: wild-type, mutant (both GAL3 and GAL80 feedback loops disabled), GAL3 feedback loop disabled and GAL80 feedback loop disabled.[image: ]
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