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    Abstract
Habituation is an adaptive learning process that enables animals to adjust innate behaviors to changes in the environment. Despite its well documented implications for a wide diversity of behaviors, the molecular and cellular basis of habituation learning is not well understood. Using whole genome sequencing of zebrafish mutants isolated in an unbiased genetic screen, we identified the palmitoyltransferase Hip14 as a critical regulator of habituation learning. We demonstrate that Hip14 regulates depression of sensory inputs onto an identified neuron and provide compelling evidence that Hip14 palmitoylates the Shaker-like channel subunit Kv1.1, thereby regulating Kv1.1 subcellular localization. Furthermore, we show that loss of either Kv1.1 or Hip14 leads to habituation deficits, and that Hip14 is dispensable in development and instead acts acutely to promote habituation. Combined, our results uncover a previously unappreciated role for acute post-translational palmitoylation at defined circuit components to regulate learning.
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