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Abstract: Neuronal intranuclear inclusion disease (NIID) is a neurodegenerative disorder caused
by an expansion of GGC repeats in the 5' UTR of the NOTCH2NLC gene. The disease features the
presence of intranuclear eosinophilic inclusion bodies in the central and peripheral nervous
systems and various other organs. Despite numerous clinical observations, the molecular
mechanisms underlying NIID remain poorly understood, and current cell models are insufficient
for in-depth investigation. In this study, we successfully established a 293T cell model that
efficiently expresses intranuclear poly-glycine (polyG) inclusion bodies, providing a more reliable
research system. Using this model, we found that polyG inclusion bodies disrupt
nucleocytoplasmic transport (NCT) by recruiting a key NCT factor, Ran GTPase. The malfunction
of NCT significantly affects the localization of mRNAs involved in the neurodevelopment
pathways. These findings highly suggest that polyG inclusion bodies lead to the development of
NIID by impairing NCT. At the same time, our cell model provides a valuable tool to further
explore the pathobiology of NIID and to pave the way for its drug development.
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