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Understanding the taxonomic and functional landscape of the human oral microbiome requires
large, high-quality genomic resources. Here, we present the Human Reference Oral Microbiome
(HROM), a catalog of 72,641 high-quality genomes spanning 3,426 species, including 2,019
previously undescribed species, which markedly enhances metagenomic read classification
compared with existing references. HROM also reveals 1,137 candidate phyla radiation (CPR) species,
establishing Patescibacteria as the dominant oral phylum and uncovering a distinct oral clade
separate from environmental counterparts. Within this group, we identify a CPR subclade linked to
periodontitis that improves disease prediction when combined with Porphyromonas gingivalis.
Comparative analyses with gut microbiome reference genomes further demonstrate substantial
taxonomic and functional divergence between oral and gut communities. Moreover, we detect 42
ectopic oral species whose abundance in the gut associates with intestinal, cardiovascular, and liver

diseases, underscoring the systemic clinical relevance of the oral microbiota.



