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Abstract: The human gut microbiome is comprised of hundreds of species that establish complex interactions with
each other. The net output of the microbiome, which includes a wide range of metabolites, impacts host fitness and
provides resistance to dense colonization by Enterobacteriaceae, such as Klebsiella pneumoniae (Kp). When
microbiota-mediated colonization resistance is compromised by antibiotics, Kp expands markedly in the gut lumen,
thereby enhancing the risk of healthcare-associated infections. In the case of Kp, increasing resistance to carbapenem
and broad-spectrum beta-lactam antibiotics leaves patients with very limited and at times no available antibiotic
treatment options. Reconstitution of gut microbiota composition in dysbiotic settings by fecal microbiota transplantation
from healthy donors can reduce gut colonization by Kp but has been associated with potentially severe complications.
Assembly of defined consortia of commensal microbiota species can prevent gut colonization by some pathogens,
however optimal symbiotic strain combinations to reduce Kp colonization have yet to be identified. Our goal is to identify
human microbiota-derived symbiotic bacterial strains that recapitulate a healthy subjects’ metabolome and provide Kp-
specific colonization resistance. We used a reductionist and unbiased approach to identify bacterial strains associated
with colonization resistance to Kp by leveraging the ability of human-derived microbiomes from healthy donors to resist
Kp colonization. We collected feces from 3 healthy donors, serially diluted fecal samples and colonized germ-free mice
with these dilutions. One thousand-fold and ten-thousand-fold dilutions of feces led to varying colonization resistance
to the MH258 strain of carbapenem-resistant ST258 Kp, and were categorized as ‘resistant’, ‘intermediate’, or ‘non-
resistant’. Compositional and metabolic profiling of these microbiomes identified potential new players and metabolic
signatures, derived from dietary components and modified by microbes, that might be involved in colonization
resistance against Kp. We used a collection of >1,600 genome-sequenced and metabolically-profiled commensal
bacterial strains cultured from healthy human donors, and we are currently assembling and testing bacterial consortia
that reflect the genomic and metabolic profiles associated with resistance conferred by FMT of fecal dilutions. This work
provides a novel combinatorial strategy for discovery and assembly of metabolically-optimized human-derived bacterial
consortia that provide colonization resistance against Kp, and that can be applied to a range of optimizable bacterial
functions that target other pathogens or gut disorders.
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immunity.
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