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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

processed data are available at https://github.com/gauthierscience/beta-lac-protein-design [DOI: 10.5281/zenodo.11123122].

Accession codes generated by this study:

Crystal structures

The crystal structures generated in this study have been deposited in the RCSB Protein Data Bank (RCSB PDB) under accession codes 8RQU [https://doi.org/10.2210/
pdb8RQU/pdb] (70.a), 8GII [https://doi.org/10.2210/pdb8GII/pdb] (80.a), and 8GIJ [https://doi.org/10.2210/pdb8GIJ/pdb] (80.b).

Plasmids

The plasmids generated in this study have been deposited at Addgene under accession codes 202332 [http://n2t.net/addgene:202332] (98.a), 202333 [http://
n2t.net/addgene:202333] (98.b), 202334 [http://n2t.net/addgene:202334] (95.a), 202335 [http://n2t.net/addgene:202335] (95.b), 202336 [http://n2t.net/
addgene:202336] (90.a), 202337 [http://n2t.net/addgene:202337] (90.b), 202338 [http://n2t.net/addgene:202338] (80.a), 202339 [http://n2t.net/
addgene:202339] (80.b), 202340 [http://n2t.net/addgene:202340] (70.a), 202341 [http://n2t.net/addgene:202341] (70.b), 202342 [http://n2t.net/
addgene:202342] (50.a), 202343 [http://n2t.net/addgene:202343] (50.b), 202347 [http://n2t.net/addgene:202347] (opt.a), 202348 [http://n2t.net/
addgene:202348] (opt.b), 202349 [http://n2t.net/addgene:202349] (rw-consensus), 202350 [http://n2t.net/addgene:202350] (neg. ctrl), 202351 [http://n2t.net/
addgene:202351] (WT TEM-1).

Nucleotide sequences

The nucleotide sequences used in this study are available in the Source Data and have been deposited at GenBank under accession codes PP763450 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763450] (WT TEM-1), PP763457 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763457] (neg. ctrl), PP763449 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763449] (rw-consensus), PP763456 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763456] (98.a), PP763452 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763452] (98.b), PP763460 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763460] (95.a), PP763447 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763447] (95.b), PP763455 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763455] (90.a), PP763453 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763453] (90.b), PP763461 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763461] (80.a), PP763448 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763448] (80.b), PP763458 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763458] (70.a), PP763446 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763446] (70.b), PP763445 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763445] (50.a), PP763459 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763459] (50.b), PP763451 [https://www.ncbi.nlm.nih.gov/nucleotide/PP763451] (opt.a), PP763454 [https://
www.ncbi.nlm.nih.gov/nucleotide/PP763454] (opt.b).

Additional accession codes used by this study:

The WT TEM-1 crystal structure is available at RCSB Protein Data Bank (RCSB PDB) under accession code 1XPB [https://doi.org/10.2210/pdb1XPB/pdb]. Accession
codes for the natural multiple sequence alignment used for model generation as well as accession codes for the 542 PDB structures used in Figure 6 are available in
the Source Data.
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We chose to sample size based on experimental tractability and resource constraints, characterizing 17 variants and associated controls.

No data were excluded - all tested variants are reported.




