LINCRNA NOSTRILL Influences In Vivo Antiviral Responses in a TMEV-IDD Model System
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Viral infection can cause a neuroinflammatory response leading to neuronal damage and an increased risk of neurodegenerative disease in humans. During viral infection of the central nervous system (CNS), neurons and microglial cells work together to drive the initial antiviral response to effectively or ineffectively clear viral infection resulting in acute or chronic infections, respectively. Previous work in our lab shows that viral infection of microglia with Theiler Murine’s Encephalomyelitis Virus (TMEV) upregulates an NFkB-dependent long noncoding RNA Nostrill. Nostrill regulates Interferon response factor 7 (Irf7) and Type 1 interferon (Ifnα/β) gene transcription in microglia in vitro. In the TMEV-IDD (TMEV-Induced Demyelinating Disease) mouse model, neurons are infected before microglia. Whether neurons upregulate Nostrill to mount an antiviral response is not known. The TMEV-IDD model system allows me to determine whether Nostrill is important for antiviral responses in neurons of TMEV susceptible (FVB/nJ) and resistant (C57Bl6) mice and if so, whether it is differentially expressed. During the height of neuronal TMEV infection, 11-day mice were sacrificed and used in downstream experiments. To determine steady state mRNA levels and localization of Nostrill, Reverse Transcription- Quantitative Polymerase Chain Reaction (RT-qPCR) and Fluorescent In Situ Hybridization (FISH) experiments were completed on whole brain and hippocampal tissue. RT-qPCR of whole brain tissue showed that TMEV infected female and male FVB/nJ mice significantly upregulate Nostrill ~2.5-fold (p=0.003, N≥4) and ~2-fold (p=0.007, N≥4), respectively. RT-qPCR of the hippocampus showed that all TMEV infected mice significantly upregulated Nostrill when compared to uninfected mice. In whole brain and hippocampal tissue, RT-qPCR of TMEV infected FVB/nJ mice showed an upregulation of antiviral and inflammatory genes of interest-- Ifnβ, Ifnγ, Irf7, iNos, Ccl2, and Tnfα-- compared to uninfected FVB/nJ mice and TMEV infected C57Bl6 mice. FISH analysis of neurons in the cortex and hippocampus showed that TMEV infected compared to uninfected mice expressed significantly more Nostrill, ~13.6-fold in FVB/nJ (p<0.0001, N=4) and ~6-fold in C57Bl6 (p=0.0488, N=4). TMEV infected FVB/nJ mice had a ~9-fold increase in Nostrill expression compared to TMEV infected C57Bl6 mice. These data suggest that the lincRNA Nostrill is differentially expressed in the brain and specifically in the neurons of mice that develop virally induced neurodegenerative disease (FVB/nJ). Future studies are to use Fluorescence-Activated Cell Sorting (FACS) to isolate primary neurons and microglia of infected C57Bl6 and FVB/nJ mice to investigate differential in vivo expression of Nostrill.
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