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Ultra-sensitive metaproteomics (uMetaP) redefines the “dark” metaproteome, enables single-bacterium resolution,
and discovers hidden functions in the gut microbiome
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Introduction

The interplay between members of microbial communities (microbiomes) is crucial for planetary health. While genomic methods have greatly expanded the taxonomic characterization of microbiomes, complementary techniques for directly
quantifying biological functions are needed for deeper understanding. Metaproteomics (MetaP), analyzing microbial samples with liqguid chromatography coupled mass spectrometry (LC-MS)-based proteomics, has emerged as a powerful tool
for investigating host-microbiome interactions. It offers a direct view of functional changes within hundreds of microbes and their host. However, compared to single-organism LC-MS, MetaP faces significant hurdles. Microbial samples are
immensely complex, harboring an estimated 100 million unigue peptide species with a vast dynamic range. Current MetaP methods miss more than 60% of the species detectable by commonly used genomic-based methods (e.g., full-length 16S

rRNA), limiting functional characterization. We present uMetaP — a novel solution offering a significant leap in sensitivity, depth, throughput, and accuracy.
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