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Research sample
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Did the study involve field work? Yes No

- PABP: Melamed et al., 2013.

- GRB2: Faure et al., 2022.

- AAV: Bryant et al., 2021.

- GFP_SAR: Sarkisyan et al., 2016.

- GFP_POE: Poelwijk et al., 2019.

Used PDB IDs: 5CEG, 1LP3, 1PGA, 1FCC, 2WUR, 2VWF, 1CVJ.
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This study examines fits of different functions to combinatorial protein variant effect datasets, including one generated here. It also
examines the inference of per residue mutation preferences from structural context and the sampling of combinatorial variants using
these in comparison to other methods. We gathered combinatorial variant effect measurements in the antitoxin, where 2 biological
replicates were measured. The experimental units consist of individual variants.

The samples consist of variant effect datasets generate here and elsewhere. They arise due to the ability in each specific system to
measure >1000s of protein variant effects in a single assay, and for containing combinations of variant effects. These samples were
chosen for being combinatorial variant effect measurements, representing in certain instances a population of higher order
combinatorial variant effects. The data sources are from prior published literature (see Data availability).

We performed experiments in replicate, and performed no sample size calculation. Replicates were chosen for experimental
tractability. This sample size is sufficient to show high reproducibility in measuring variant effects.

David Ding recorded the toxin-antitoxin dataset generated here, using high-throughput sequencing of variants as described
previously. Samples were recorded by sampling 50ml samples from a 250 milliliter bulk bacterial growth population.

Samples were collected in December 2022. Sampling was performed at toxin expression induction in the bulk growth measurement
assay, and 10 hours later, as performed previously. These samples were taken from bulk flask bacterial growth conditions with no
spatial scale involved.

Variant effects with less than 3 reads per variant were excluded in order to minimize low-read noise.

The experiment was performed in biological replicate (separate transformations), and all attempts were successful.

The library is fully randomized.

In these experiments, the scientist is blinded to the variant effect measurements during the experiment and sampling, but the
variants are during after high-throughput sequencing analysis. No other approach to blinding is possible.




