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Summary 
 
Familial encephalopathy with neuroserpin inclusion bodies (FENIB) is a rare 
neurodegenerative disorder of genetic origin caused by point mutations in neuroserpin, 
which lead to the formation of neuroserpin polymers within the endoplasmic reticulum of 
neurons. Neuroserpin polymers induce neuronal toxicity and death through mechanisms 
incompletely understood, and the structural basis of polymer formation are still unknown. 
Our recent work has uncovered two novel mutations in neuroserpin that cause FENIB, which 
have been characterised in cellular models in terms of polymer formation and its correlation 
with the clinical phenotype of the corresponding FENIB patients. We now propose to create 
an in vitro human neuronal model of FENIB by differentiation of neural progenitor cells 
overexpressing wild type and polymerogenic variants of neuroserpin, which will be used to 
further investigate the neuronal mechanisms of toxicity. Our studies in mouse neurons 
support the involvement of oxidative stress and mitochondrial alterations, but studies in 
human neurons are needed to confirm these mechanisms in FENIB and to discover novel 
pathways involved in it. We also aim to define the polymerisation mechanism of two different 
neuroserpin variants through structural studies in collaboration with Prof. Lomas and Dr. 
Irving at University College London (UK). With this project, we expect to understand the 
differences with regards to polymerisation propensity and neuronal toxicity for different 
variants of neuroserpin and their correlation with the associated clinical phenotypes. 
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