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The mass spectrometry proteomics data generated in this study have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with
the dataset identifier PXD031425. Summary data for these experiments are also provided in Supplementary Data 1, 2, 3, and 4. We cannot feasibly provide all ~30
TB of molecular dynamics trajectory data, but we do provide sample trajectory files and use them to demonstrate our analysis methods at https://github.com/
obrien-lab-psu/. Protein structures were obtained from rcsb.org. Partial functional information was obtained from uniprot.org.

Experiment: No sample size calculation was conducted prior. Each experiment was conducted as biological triplicates to allow for statistical

analysis.

Computation: 6,150 trajectories were run in total, 50 per protein studied. No sample size calculation was conducted, these numbers of
trajectories were chosen due to the limitations of our computational resources.

Experiment: No data were excluded from our study and quantifications for all peptides are provided. Sequenced peptides were evaluated for
significance based on two criteria, having a greater than two fold difference between native and refolded samples and having a p value < .01.

Computation: no trajectories were excluded

Experiment: Limited Proteolysis experiments were conducted on two separate experiments. Experimental findings were consistent in both

experiments.

Computation: each simulation type was replicated 50 times with different random seeds to allow for the calculation of statistics. Due to
different random seeds, behavior is different between trajectories. All trajectories ran to completion.

Experiment: E. coli lysates were divided into either being either a native or a refolded sample depending on if they were unfolded and
refolded or not. Covariates are not relevant in our study as all bacteria are cultured simultaneously under identical growth conditions and
simultaneously prepared under identical methods.

Computation: molecular dynamics trajectories were run with unique random seeds to generate different trajectories

Experiment: Investigators know which E. coli lysates are native samples and which ones are refolded samples as limited proteolysis
experiments are conducted after different refolding time points. Our analysis compares the limited proteolysis peptide profile of our refolded
samples to our native samples, so blinding is not possible.

Computation: Blinding not relevant




