2015 2017

Establishment of recombinant rabies virus-mediated retrograde trancing of neural
circuits in zebrafish
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Rabies virus (RV) infects neurons through its glycoprotein (G). Recombinant

RV that contains the GFP gene instead of the G gene and is pseudotyped with the retroviral envelope
protein (EnvA) was developed for neural circuit tracing. The pseudotyped RV can infect neurons that
express TVA (the EnvA receptor)-mCherry. If the G is provided in the same cells, the RV particles
are generated and transmitted mono-synaptically to input neurons. We generated transgenic lines that
express TVA-mCherry and G in Purkinje cells (PCs) or granule cells (GCs). When PCs were infected
with the pseudotyped RV, GFP was detected in GCs and neurons in the inferior olive nuclei. When GCs
were infected with the virus, GFP was detected in neurons in various brain regions that receive
inputs from the visual, vestibular, lateral line sensory systems, or telencephalon. Our findings
validated the RV-mediated retrograde tracing in zebrafish and identified input neurons for GCs in

zebrafish.
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