NOSTRILL MEDIATED MICROGLIAL POLARIZATION FOLLOWING ACUTE AND CHRONIC INDUCED DEMYELINATING DISEASE PATHOLOGIES IN VIVO
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Neurodegenerative pathologies can develop from systemic inflammation caused by viral infection. Microglia play an essential role in the innate immune response of the central nervous system; dysregulation of microglial antiviral activity is often associated with neurodegenerative disease development. Long non-coding RNAs (lncRNAs) regulate processes by interacting with RNA-binding proteins, such as transcription factors. Differential lncRNA regulation has been observed in neurodegenerative disease states such as within the blood serum and lesions of multiple sclerosis (MS) patients. The novel lncRNA iNOS Transcriptional Regulatory Intergenic lncRNA Locus (Nostrill) has been shown in vitro to regulate antiviral immune responses through IRF7 gene expression. I hypothesize that in vivo Nostrill plays a role in regulating microglial antiviral immunity and microglial polarization into a proinflammatory state during TMEV infection in mice. Theiler’s murine encephalomyelitis virus (TMEV) is a single stranded RNA cardiovirus that induces infectious demyelinating disease (IDD) in susceptible mice (FVB/nJ) that recapitulates MS in humans. FVB/nJ (FVB) mice are unable to effectively clear TMEV infection which results in chronic demyelinating disease. Meanwhile, C57BL/6J (C57) can effectively clear TMEV infection and do not develop demyelinating disease. The mice were intracranially injected with either 10 μl of TMEV and HBSS or 10μl of HBSS. Behavioral testing began at 11-day, 39-day, and 94-day postinjection. After behavioral studies, the mice were euthanized and brain, spleen, and spinal cord tissues were collected for RT-qPCR and in situ hybridization analyses. RT-qPCR analyses of 11-day mouse cortical tissue show that Nostrill is significantly upregulated in FVB/nJ (n ≥ 4, increased 2.5-fold, p=0.003) compared to C57 mice. Proinflammatory microglial markers such as ITGAM are upregulated in infected FVB male mice at 39-day (n=6, increased 0.93-fold, p=0.038) compared to control FVB males. Proinflammatory marker Iba1 is downregulated in infected FVB females at 39-day (n=6, reduced 0.46-fold, p=0.0013) compared to control FVB females. These data suggest a correlation between Nostrill upregulation and polarization of microglia in chronic neurodegenerative disease states. Further research involving isolation of primary microglia and RT-qPCR for proinflammatory microglial cytokines is needed to understand the underlying molecular mechanisms of virally induced neuronal damage seen in TMEV-IDD mouse model system and neurodegenerative disease.
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