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Physiological functions and pathogenic mechanisms of Rac3, an intellectual
disability-associated G protein, i1n cerebral development
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RAC3 variants are associated with neurodevelopmental disorders (NDD) and
brain anomalies. To elucidate the pathophysiological mechanisms of RAC3-related NDD, we examined the
effects of pathogenic variants on the development of mouse cerebral cortex. In vitro analysis
revealed that all tested RAC3 variants were active, with varying affinities for downstream
effectors. We then focused on the 4 variants affecting the Switch Il region, common to other Rho
family GTPases. Each RAC3 variant expressed using in utero electroporation caused defects in
cortical neuron morphology and migration. Dominant negative PAK1 rescued the defects, suggesting
that impaired RAC3 - PAK1 signaling is a pathophysiological mechanism underlying RAC3-related NDD.
Our results indicate that the RAC3 variants result in morphological and functional defects in
cortical neurons during brain development, eventually leading to the clinical features of the NDD.
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