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    Abstract
The highly neurotropic rabies virus (RABV) enters peripheral neurons at axon termini and requires long distance axonal transport and trans-synaptic spread between neurons for the infection of the central nervous system (CNS). Whereas laboratory strains are almost exclusively detected in neurons, recent 3D imaging of field RABV-infected brains revealed an remarkably high proportion of infected astroglia, indicating that in contrast to attenuated lab strains highly virulent field viruses are able to suppress astrocyte mediated innate immune responses and virus elimination pathways. While fundamental for CNS invasion, in vivo field RABV spread and tropism in peripheral tissues is understudied. Here, we used three-dimensional light sheet and confocal laser scanning microscopy to investigate the in vivo distribution patterns of a field RABV clone in cleared high-volume tissue samples after infection via a natural (intramuscular; hind leg) and an artificial (intracranial) inoculation route. Immunostaining of virus and host markers provided a comprehensive overview of RABV infection in the CNS and peripheral nerves after centripetal and centrifugal virus spread. Importantly, we identified non-neuronal,axon-ensheathing neuroglia (Schwann cells, SCs) in peripheral nerves of the hind leg and facial regions as a target cell population of field RABV. This suggest that virus release from axons and infected SCs is part of the RABV in vivo cycle and may affect RABV-related demyelination of peripheral neurons and local innate immune responses. Detection of RABV in axon surrounding myelinating SCs after i.c. infection further provided evidence for anterograde spread of RABV, highlighting that RABV axonal transport and spread of infectious virus in peripheral nerves is not exclusively retrograde. Our data support a new model in which, comparable to CNS neuroglia, SC infection in peripheral nerves suppresses glia-mediated innate immunity and delays antiviral host responses required for successful transport from the peripheral infection sites to the brain.
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	Abbrevitations
	BA
	benzyl alcohol
	BB
	benzyl benzoate
	CNS
	central nervous system
	DPE
	diphenyl ether
	DRG
	dorsal root ganglion
	EDTA
	ethylenediaminetetraacetic acid
	G
	glycoprotein
	i.m.
	intramuscular
	i.c.
	intracranial
	LALFF M-V
	State Office for Agriculture, Food Safety, and Fishery in Mecklenburg-Western Pomerania
	M
	matrix protein
	MBP
	marker myelin basic protein
	N
	nucleoprotein
	NEFM
	neurofilamten M
	P
	phosphoprotein
	PNS
	peripheral nervous system
	RABV
	rabies virus
	PFA
	paraformaldehyde
	RNPs
	ribonucleoproteins
	SC
	Schwann cell
	TBA
	tert-butanol
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