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To adopt new environments, animal behaviors have evolved by changing neural circuits; however, the
underlying mechanisms are not fully understood. Nematode feeding behavior provides a suitable
model to study behavioral evolution because of its simple nervous system, availability of genetic tools
and easily quantifiable behavior. While Caenorhabditis elegans, a well-known model organism, feeds
on bacteria, Pristionchus pacificus, a satellite model organism for evolutionary biology, kills and feeds
on the other nematodes. The predatory feeding behavior in P. pacificus is an evolutionary novel
behavior and we have investigated the neural regulation of this predatory behavior to understand the
behavioral evolution. Previously, we have shown that serotonin is involved in the predatory feeding
behavior in P. pacificus but the downstream of serotonin is not known. To identify neural circuits
responding to serotonin, we generated mutants of five serotonin receptors in P. pacificus by using a
CRISPR/Cas9 genome editing method. Mutations in each serotonin receptor did not alter the predation
but double mutants significantly reduced the predatory events. We examined the expression pattern of
serotonin receptors and found that serotonin receptors are expressed in a subset of pharyngeal neurons.
The expression patterns were different from those of C. elegans. Our findings suggest that some of the
serotonin receptors redundantly function during the predation and might be involved in the evolution
of nematode feeding behavior.




