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Symbiotic polyamine metabolism regulates epithelial proliferation and macrophage different
1ation in the colon
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Polyamines, such as putrescine and spermidine, are produced by the gut microbiota and regulate multiple
biological processes. However, no direct evidence has shown that microbial polyamines are incorporated into
host cells to regulate cellular responses. Colonization by wild-type, but not polyamine biosynthesis-deficient,
Escherichia coli in germ-free mice raised intracellular polyamine levels in colonocytes, accelerating epithelial
proliferation. Commensal bacterium-derived putrescine increased the abundance of anti-inflammatory
macrophages in the colon. The bacterial polyamines ameliorated symptoms of DSS-induced colitis in mice.
These effects mainly resulted from enhanced hypusination of eukaryotic translation initiation factor 5A.

This is the first study to directly observe that polyamines derived from gut microbiota regulate the host’s
physiological function by symbiotic metabolism between the commensals and the host.
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