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Randomization
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Phage protein sequences were retrieved from IMG/VR (https://img.jgi.doe.gov/cgi-bin/vr/main.cgi) while MAGs were retrieved from GEM (https://
genome.jgi.doe.gov/portal/GEMs/GEMs.home.html) and GMBC (https://gmgc.embl.de/download.cgi). The ~300,000 predicted protein structures in this study can
be downloaded from https://figshare.com/articles/dataset/Duan_protein_structures2024/24948714. All other necessary data are included in the Supplementary
Information. Source data are provided with this paper.
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For phage analysis, we randomly selected 285,000 proteins for structure prediction from our catalog of ~7 million proteins. Previous studies
have identified putative Acrs by analyzing fewer phage proteins. Predicting structures for only a subset was necessary because of the huge
computational constraint associated with such large dataset.

No data was excluded

All experiments were conducted in triplicates and successfully reproduced

Randomization was not necessary because the control and experimental groups were done in isogenic strains

Blinding was not possible as the individual performing the experiments typically prepared the samples being measured




