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    Abstract
Using mouse genetic studies, we set out to identify which of the 30 genes causes brain size and other NeuroAnatomical Phenotypes (NAPs) at the autism-associated 16p11.2 locus. We show that multiple genes mapping to this region interact to regulate brain size in contrast to previous studies, with female significantly less affected. Major Vault Protein (MVP), the main component of the vault organelle, is a highly conserved protein found in higher and lower eukaryotic cells, yet its function is not understood. Here we find MVP expression highly specific to the limbic system and Mvp as the top driver gene of NAPs, regulating the morphology of neurons, postnatally and specifically in male. Finally, we demonstrate that the double hemideletion Mvp::Mapk3 rescues NAPs, increases phosphorylation of ERK and alters behavioral performances, suggesting that MVP and ERK share the same signalling pathway, in vivo. Our results highlight that sex-specific cellular and neuroanatomical mechanisms must be considered in neurological disorders such as autism. Most importantly, it provides the first evidence for the involvement of the vault organelle in the regulation of the mammalian brain size and limbic structures.
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