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Abstract

Dysbiosis of the gut microbiota has been recently shown to be the cause of many dis-
eases which include obesity, depression and schizophrenia among others. This is mediated
through the secretion of essential proteins and metabolites involved in neuropeptide and
gut hormone release (1). Understanding this imbalance in host-gut microbiota relationship
is then a key point to control the emergence of these diseases (2,3). However, due to the
diverse and complex interactions that gut microbes have with each other and with the host,
identifying causal relationships between microbes and the host through the molecules they
produce remains a difficult challenge. We used the KEIO library of Escherichia coli single-
gene deletion mutants and the worm Caenorhabditis elegans as simplified host-microbiota
model (4) to find novel neuroactive compounds for the treatment of neurological and psy-
chiatric diseases in humans. C. elegans is a bacterivore with a simple nervous system, yet it
displays a variety of behavioural responses to bacteria that are observable in the laboratory
and governed by conserved neural signalling pathways. Here, we performed high-throughput
phenotypic screening by using a sophisticated animal tracking software to investigate worm
behaviour in response to thousands of bacterial mutants. Our results reveal that bacterial
mutants involved in iron metabolism and electron transport chain modify host behaviour
through a mechanism involving mitochondrial redox homeostasis. This work opens a new
path for developing gut microbes with the capacity to control host behaviour.
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