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Computerized behavioral assessments of novel model of multiple sclerosis

Multiple sclerosis is an autoimmune disease of the 
central nervous system. Recently, we have discovered 

an endogenous pathway that limits inflammation multiple 
sclerosis-like disease in mice. One of the key molecules of these 
pathways is Nlrx1 that belongs to Nlr family of proteins. Nlrs 
bind multiple proteins inside cells thus redirecting molecular 
signaling. Using state-of-the-art automated behavioral 
platform, we demonstrate that Nlrx1 inhibit progression of 
the diseases in a mouse model of MS. Furthermore, we were 
able to construct mice with increased predisposition to MS. 
These mice demonstrate the spontaneous appearance of the 
disease without any immunization. This model helped us to 
dissociate sickness behavioral profile from the behavioral 
signature of neuroinflammation. In addition, our results 
suggest that predisposition may rise from the disturbed 
homeostasis in the central nervous system rather than the 
peripheral activation of immune system. We observed that 
the inflammatory effect of Nlrx1 at the mitochondrial level, 
in inflammatory cells such as microglia and astrocytes, results 
in inhibition of assembly of proinflammatory pathways 
including Type I interferon and NFkB. Accordingly, we 
observed the reduction in the expression of iNOS, cytokines 
including IL-1beta and TNF-alpha during microglial activation. 
In neurons, Nlrx1 effect results in inhibition of necrosis and 

increased viability. Using N2A cell line, we demonstrated that 
Nlrx1 protects cells from rotenone toxicity. We demonstrated 
that Nlrx1 overexpressing cells were more viable than Nlrx1 
KO cells and the ratio of apoptosis to necrosis was shifted 
to necrosis in cells that lacked Nlrx1. In conclusion, our 
study demonstrates that targeting central nervous system 
innate immune responses presents promising novel strategy 
treatments of multiple sclerosis.
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