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Exclusive cataloging of near-complete genomes unveils novel functional

insights into the human gut microbiome
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Abstract

Understanding the human gut microbiome requires comprehensive genomic catalogs, yet many lack
geographic diversity and contain medium-quality metagenome-assembled genomes (MAGs) missing
up to 50% of genomic regions, potentially distorting functional insights. To overcome this, we
developed an enhanced Human Reference Gut Microbiome (HRGM?2), a catalog of near-complete (NC)
MAGs (>90% completeness, <5% contamination, GUNC clade separation score <0.45) and isolate
genomes (collectively "NC genomes") with extensive geographic coverage. HRGM2 comprises
155,211 non-redundant NC genomes from 4,824 prokaryotic species across 41 countries, representing
a 66% increase in genome count and a 50% boost in species diversity over the NC genome-based
Unified Human Gastrointestinal Genome catalog. Given the high taxonomic complexity of the gut
microbiota, DNA-based species profiling using HRGM2 outperforms marker-based methods in
accuracy. Notably, with exclusive use of NC genomes, HRGM2 improves metabolic capacity
assessment and enables high-confidence, automated genome-scale metabolic models (GEMs) of entire
microbiota. These findings suggest that NC genome catalogs improve reliability of microbiome

functional insights.
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