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The accessions for all metagenomes analyzed are available in Supplementary Table 1. Metagenomes previously not publicly available were deposited under NCBI
BioProject PRJNA627299 and PRJNA627251. The 2,809 reconstructed MAGs are available at: https://doi.org/10.6084/m9.figshare.12164250.

As this project was largely discovery-based, sample size was not critical to the outcomes. The samples size of 435 metagenomes is sufficient
for metagenomic binning efforts. Other analyses in which sample size was an important factor involved previously published datasets and the
process behind sample size selection is described in those cited manuscripts.

No data were excluded.

The results of this manuscript are largely discovery-based and replication was not critical to the aims of the project.

The first two unpublished metagenomic datasets were from an 84-day growing study utilizing 120 steers and subsequent 125-day finishing
study with 60 steers at the University of Nebraska Agriculture Research and Development Center, as described previously (Pesta 2015). From
the original 120 animals in the growing study, 23 animals across different treatment groups were randomly selected for metagenomic
sequencing. Sixty of the steers were utilized in a finishing study to evaluate the influence of dietary nitrate and sulfate on methane emissions
and animal performance. From this study, 27 animals across different treatment groups were selected randomly for metagenomic
sequencing.

Paz et al. (2018) characterized the rumen microbiomes of 125 heifers and 122 steers to identify bacterial operational taxonomic units linked
to feed efficiency. From this cohort, 16 steers displaying divergent feed efficiency phenotypes were selected for metagenomic sequencing.

Other analyses in which randomization was critical involved previously published datasets and the randomization processes are described in
those cited manuscripts.

Blinding was not relevant to this manuscript as it largely involves previously published datasets.




