Supplementary Method
Build the custom kraken2 and bracken classifiers based on GTDB taxonomy. 
Firstly, we downloaded reference genomes of GTDB-R207 (https://data.gtdb.ecogenomic.org/releases/release207/). Then we supplemented the database with MAGs database assembled from rumen. Specifically, the supplemented database consist of the rumen MAGs generated or collected in RVD (1), RUG2 (2) and Hungate collection (3). The quality of the acquired MAGs was assessed with CheckM (4), and only those determined to be of high quality (completeness ≥90% and contamination ≤5%) was retained. The redundant conspecific genomes were removed from the remaining high quality rumen MAGs by removing genomes shared ≥99.9% average nucleotide identity (ANI) with dRep V3.4.0 (5) (options: -pa 0.999 –SkipSecondary). In total, 7176 high quality non-redundant rumen MAGs were retained. The taxonomy was assigned to the 7176 MAGs with GTDB-Tk (6). The rumen MAGs (including MAGs without species or higher level classification) were supplemented with representative genomes of GTDB-R207 to build the custom kraken2 and bracken classifiers. The GTDB taxonomy taxdump files were generated with TaxonKit (7) and modified to accommodate the unclassified rumen microbial genomes using a custom python script.
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