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A large-scale genomically predicted protein mass database enables rapid and broad-spectrum
1dentification of bacterial and archaeal isolates by mass spectrometry
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MALDI-TOF MS enables rapid and high-throughput microbial identification, but its reliance
on reference spectral libraries limits the screening of diverse collections of isolates,
including uncultured lineages. We present a new strategy and toolkit for broad-spectrum
identification of bacterial and archaeal isolates by MALDI-TOF MS. This is enabled by a
large—scale database of protein masses predicted from nearly 200,000 publicly available
bacterial and archaeal genomes. We verified the ability of the toolkit to identify
microorganisms at the species level and below, achieving correct identification for >90%
of measured spectra. We further demonstrate its utility by identifying uncultured strains
from mouse faeces with metagenomics; this allows the identification of new strains by
customising the database with metagenome—assembled genomes. We anticipate that our toolkit
will substantially accelerate the screening of the thousands of isolates generated in

microbiome studies and further support the broader use of MALDI-TOF MS in microbial testing.

genomics, proteomics, microbial identification

FHREME - DB (y.sekiguichi@aist.go.jp)



