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In this study we measured the correlation between the two traits of yellow fluorescent protein (YFP), namely the ability to emit
yellow and green color. We performed experiments in populations of E.coli cells that expressed variants of YFP. Our experiments
consisted of fluorescent measurements in live cells, as well as in vitro measurements of protein stability, foldability, and solubility as
described in Methods.

The samples included 1) E. coli cells that express yellow fluorescent proteins, and 2) cell lysates for biochemical measurements. All
measurements were done with three different biological replicates. In vitro experiments were done with three technical replicates.

We randomly sampled 90 single clones per subpopulations studied in the work.

We used Aria III cell sorter (BD Biosciences) to sort cells. We used a TECAN microplate reader (TECAN Spark) to measure yellow and
green fluorescent intensities.

No spatial or temporal resolution was needed in these experiments.

For experimental tractability we selected 10 YFP variants that included one of the neo-functionalizing mutations G55S, and Y204C
and their double mutants. We excluded the rest of mutants for this selected study but then used the full polymorphic subpopulations
of YFP to measure protein stability, foldability, and solubility.

All protocols are explained in the methods. We are also happy to provide aliquots/samples of our subpopulations to interested
academic parties.

No randomization was needed for this study.

We repeated our experiments in replicates but no blinding procedure was employed in this study.




