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The mammalian gut secretes insoluble mucus to produce a 

physical barrier that shields tissue from contact with the 
luminal microbiota. In this study, we employed a novel in vivo 
stable isotope labeling approach in mouse models to explore 
microbial utilization of host-derived compounds. Intravenously 
injected stable isotope-labeled threonine (13C, 15N) was 
metabolized by the epithelial tissue and appeared in lumen 
biomass by 8 hours. Individual bacteria enriched in isotope 
label were identified with single cell-resolution secondary ion 
mass spectrometry (NanoSIMS) combined with fluorescence 
in situ hybridization (FISH) using specific rRNA-targeted 
probes. Two species, Akkermansia muciniphila and 
Bacteroides acidifaciens, were identified as key degraders, 
though their activity was dependent on composition of the 
background microbiota. 

This research presents a new approach for shedding light 
on interactions between host and its intestinal microbiota by 
tracking compound secretion using stable isotopes and 
highlights that single cell analysis using high resolution mass 
spectrometry combined with FISH allows for unprecedented 
insight into the functioning of this symbiosis in vivo. 


