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Note that full information on the approval of the study protocol must also be provided in the manuscript.
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This study used publicly available protein fitness datasets for computational evaluation: ProteinGym benchmark dataset [https://doi.org/10.48550/
arXiv.2205.13760, https://doi.org/10.1101/2023.12.07.570727]; the fitness datasets of high-order mutants for three proteins, including GB1 [https://
doi.org/10.7554/eLife.16965], CreiLOV [https://doi.org/10.1021/acssynbio.2c00662], and ParD3 [https://doi.org/10.7554/eLife.60924, https://doi.org/10.1038/
s41559-022-01688-0]. The following PDB structures were used: 1PGA [https://doi.org/10.2210/pdb1PGA/pdb], 1N9L [https://doi.org/10.2210/pdb1N9L/pdb], 3CP5
[https://doi.org/10.2210/pdb3CP5/pdb], 6CUK [https://doi.org/10.2210/pdb6CUK/pdb], 6CUN [https://doi.org/10.2210/pdb6CUN/pdb]. All experimental data are
available in the main text and the Supplementary Information. Plasmids encoding Rma cytochrome c variants reported in this study are available for research
purposes from Y.Y. under a material transfer agreement (MTA) with the University of California Santa Barbara.
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All the biocatalytic reactions were run in triplicates by following the common practice of the field.

No data was excluded, investigators were blinded to group allocation during data collection and/or analysis.

All the biocatalytic validation reactions were performed in triplicates and all attempts at replication were successful.
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