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Abstract:

The developing brain implements a genetic blueprint that establishes neuroanatomical wiring
patterns underlying cognition, sensation, and behavior. We have developed a new set of
molecular tools to rapidly explore these processes directly in the developing brain of
mammals. Combining technologies including genome manipulation by CRISPR/Cas9-RC and
Prime Editors, subcellular proteomics, and 3D light sheet imaging, we investigate how genetic
programs impact neurotypical and pathological brain wiring, model individual epilepsy
patients to explore pharmacotherapy in animal avatars, and design genome therapeutics to
restore genome hotspots in diseases including Huntington’s, Alzheimer's, and non-CNS
diseases including thalassemias. This repertoire of new molecular medicine tools enables in
vivo mechanistic investigations, informs personalized medicine approaches, and sets a path
toward genome therapeutics for broad classes of neurological and systemic disease.
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