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The bean bug Riptortus pedestris is associated with Burkholderia symbionts
in its gut crypts. In order to understand how the symbiotic bacteria stably colonize the midgut
crypts and which services they provide to the host, the cytology, physiology and transcriptomics of
free-living and gut-colonizing symbionts were compared. The analyses revealed that midgut-colonizing

bacteria were smaller in size and had increased stress sensitivity, lost motility, and an altered
cell surface. Transcriptomics revealed that metabolic pathways of sulfur compounds and the
assimilation of insect nitrogen wastes were up-regulated in the gut-colonizing symbionts. The data
also suggested that the in vivo symbionts produced all essential amino acids and B vitamins.
Together, these findings suggest that the symbiont recycles host metabolic wastes, and in return,
the bacterial symbiont provides the host with essential nutrients, contributing to the rapid growth
and enhanced reproduction of the bean bug host.
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