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MIPROTRAN: Transfer of Misfolded Protein as a 
Pathogenetic Mechanism in Neurodegenerative Disease 
 
Alzheimer’s and Parkinson’s diseases (AD and PD) are neurodegenerative disease 
characterized by deposits of two proteins (called aggregated amyloid-β protein and α-
synuclein) in brain cells. These proteins take on an abnormal shape and become 
“misfolded”. We based our project on findings suggesting that the changes in protein 
folding in the brain in AD and PD spread from one cell to another, through a novel 
and potentially very important mechanism. We aimed at investigating whether and 
how misfolded proteins move between cells in different cell- and animal models of 
AD, PD and a related disorder called multiple system atrophy (MSA).  
We brought the first proof-of-concept that α-synuclein can be transferred between 
neurons in the rodent brain. We identified the cellular mechanism (called 
„endocytosis“) responsible for the entrance of the α-synuclein protein into the 
recipient cell. We also showed that the transferred α-synuclein induce other α-
synuclein proteins to misfold and that they aggregate together in the recipient cell. 
We reported that large aggregates called ‘fibrils’ of α-synuclein are the most toxic 
species compared to smaller assemblies. Disruption of the cellular membrane is very 
likely to underline this toxicity. Moreover, we identified a protein called ‘chaperone’ 
which prevent α-synuclein aggregation and toxicity by directly interacting with α-
synuclein. This chaperone protein is used by the cell as a defense mechanism and is 
very likely to interfere with the spread of α-synuclein aggregates throughout the brain 
in Parkinson’s disease. 
We developed two new mouse models of MSA in order to investigate whether other 
types of brain cells, named ‘oligodendrocytes’ and ‘astroglia’, can transmit α-
synuclein proteins to neurons and thus induce neuronal toxicity. 
We showed that minute amounts of Aβ-containing material in direct contact with the 
brain is sufficient to induce or ‘seed’ wide Aβ aggregation. Moreover, we also 
reported that injection of brain extracts containing Aβ aggregates in the belly of 
transgenic mice can lead to wide deposit of Aβ in the brain of these mice after 
several months. Finally, we identified the most effective Aβ seeds as small and 
soluble assemblies, which may mediate the spread of β-amyloidosis in the brain. 
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