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This study tests the hypothesis that bet-hedging can persist in the short term through the evolution of adaptive constraints. This is
tested through experimental evolution of Saccharomyces cerevisiae across two sequential heat shock regimes that progressively
decrease in the frequency of heat shocks. We predict the evolution of adaptive constraint in lines evolved in a regime consisting of
low-frequency heat shocks. The 8 evolved replicate lines from both regimes and the ancestral strain are first assayed for heat shock
tolerance and fitness under benign conditions to verify successful evolution across regimes. Then, to assay for evolutionary
constraint, the 8 replicate lines from both regimes are further evolved under constant benign conditions and assayed for the loss of
heat shock tolerance (and concomitant gain of fitness under benign conditions). These results are observed as the reduction of heat
shock tolerance (and gain of relative fitness) as a function of the regime evolved in (high or low frequency heat shocks), time evolved
under constant benign conditions, and the interaction of these two factors.

Research sample is a thermotolerant Saccharomyces cerevisiae strain T1 (S288C background- (MAT! SUC2 gal2 mal2 mel flo1 flo8-1
hap1 ho bio1 bio6)) previously adapted under constant high temperature (40 °C). Lines evolved using this thermotolerant strain
across two sequential heat shock regimes are also measured.

All populations were homogenized with vortexing prior to sample collection (for both for heat shock tolerance assays and for
competitive fitness assays). Viability counts (post heat shocks) and colony counts (for estimates of proportions in competition
experiments) were performed while ensuring adequate total count numbers per plate.

For a given assay, all samples were plated and measured simultaneously. Shravan Raghu (corresponding author) recorded all data.
Following heat shock experiments, viable counts of the samples from the 8 replicate lines from both regimes were estimated by
visual colony counting on solid YPD agar. For competition experiments, initial and final proportions were estimated by plating on solid
YPD agar with and without G418 (a drug marker for the reference strain). Subsequently, plates were incubated and colonies were
visually counted.

All data was collected between July and September 2019. All populations, at the end of experimental evolution, were frozen as
glycerol stocks. Assays were performed using the frozen glycerol stocks as samples.

No data was excluded from the study

Methods to do so are described in detail. Frozen glycerol stock of all the samples are available for future studies, including
reproducibility tests.

The thermotolerant ancestor T1 was plated on YPD agar and a single colony was inoculated and used for experimental evolution.
Eight replicate lines were inoculated using this culture. No covariates were controlled for as this study compared evolved lines
subjected to the same background laboratory conditions.

Blinding is not applicable to this study because the number of cells being transferred in a quantitative aliquot cannot be ascertained
by the experimenter, and final survival and growth assays are strictly quantitative and not subject to interpretation.




