
Tom Lane, Ph.D.

Division of Microbiology & Immunology

Department of Pathology

University of Utah, School of Medicine

University of Utah

Department of Pathology

Grand Rounds

October 17, 2019

Innate immune responses contribute to host defense, disease, and 

repair in response to viral infection of the CNS



Laboratory Focus : Evaluate underlying molecular and cellular 

mechanisms contributing to neuroinflammation, neurodegeneration, 

and repair in pre -clinical animal models of neurologic disease.

Presentation: In a viral model of neuroinflammation/ demyelination, we 

have demonstrated:

ÂSingle cell RNA Sequencing ( scRNASeq) of CD45+ cells isolated from 

the CNS at defined times post -infection ( p.i .) with virus reveals the 

heterogeneity of the immune response.

ÂMicroglia enhance host defense by influencing antigen presenting 

cell (APC) activation required for efficient T cell -mediated control of 

viral replication. Targeted ablation of microglia also results in 

increased demyelination associated with impaired remyelination.

ÂSustained neutrophil infiltration into CNS results in increased clinical 

disease associated with enhanced white matter damage. 

Overview



Why study viral infection of CNS?

Virus Target cell Geographical distribution
DNA
Herpes Simplex Virus Neurons Worldwide
Human Herpesvirus 6 Oligodendrocytes Worldwide
Cytomegalovirus Neurons Worldwide
JC virus Oligodendrocytes Worldwide
VZV Neurons Worldwide

RNA
West Nile virus Neurons Europe, Americas, Africa
Poliovirus Motor neurons India, Africa
St. Louis encephalitis Neurons USA
LCMV Meninges/Neurons Worldwide
Rabies virus Neurons Europe, Asia, Africa, 

Americas
Mumps Meninges/ ependyma Worldwide
Zika Neural progenitors Africa, Asia, Americaõs

Retrovirus

HIV Microglia Worldwide



Å (+) Sense, Single Stranded RNA Virus

ðCoronaviridae
MicrogliaAstrocyte Oligodendrocyte

Adams, RA et al 2007 J Exp Med

JHM strain of Mouse Hepatitis Virus (JHMV):

Å Intracranial Inoculation

ð Acute Encephalomyelitis

ð Glial Cell Tropism

ð Immune -Mediated Demyelination

ð Clinical Disease - mild -to -severe hind limb 

paralysis



JHMV infection of the CNS

evokes a rapid immune response

ÅInnate immune cells contribute

to permeabilization of the BBB.

ÅCD4+ and CD8+ T cells control

viral replication  through IFN -g
secretion and cytolytic activity.

ÅVirus-specific neutralizing 

antibody restricts viral 

recrudescence.

Skinner et al., Viral Immunol ., 2018



Viral persistence results in immune -mediated 

demyelination

in#situ#

Inflammatory T cells and macrophage amplify demyelination

in#situ#In situ

viral RNA

LFB/H&E

Day 28 p.i ., spinal cord

Demyelination is mediated by inflammatory T cells and macrophages



Persistent JHMV infection in immunocompetent

C57BL/6 mice results in demyelination

Greenberg et al., PNAS ; Skinner et al., Viral Immunol .
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