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Grafts of dopamine cells 

placed into the striatum with 

viral over-expression of alpha 
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Note the physical segregation 

of the graft (brown) and gene 

delivery (black) 



A small percentage 

(5%) of grafted 

neurons retrogradely 

transported  host-

derived alpha 

synuclein  
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The accumulation of misfolded proteins is a fundamental pathogenic process 
in neurodegenerative diseases. However, the factors that trigger aggregation 
of α-Synuclein (α-Syn), the principal component of the intraneuronal 
inclusions known as Lewy bodies (LBs), and Lewy neurites (LNs), which 
characterize Parkinson’s disease (PD) and dementia with LBs (DLB), are 
poorly understood. We show here that in young asymptomatic α-Syn 
transgenic (Tg) mice, intracerebral injections of brain homogenates derived 
from older Tg mice exhibiting α-Syn pathology accelerate both the formation 
of intracellular LB/LN-like inclusions and the onset of neurological symptoms 
in recipient animals. Pathological α-Syn propagated along major central 
nervous system (CNS) pathways to regions far beyond injection sites and 
reduced survival with a highly reproducible interval from injection to death in 
inoculated animals. Importantly, inoculation with α-Syn amyloid fibrils 
assembled from recombinant human α-Syn induced identical consequences. 
Furthermore, we show for the first time that synthetic α-Syn fibrils are wholly 
sufficient to initiate PD-like LBs/LNs and to transmit disease in vivo. Thus, 
our data point to a prion-like cascade in synucleinopathies whereby cell–cell 
transmission and propagation of misfolded α-Syn underlie the CNS spread of 
LBs/LNs. These findings open up new avenues for understanding the 
progression of PD and for developing novel therapeutics.  















Abstract 
 
In order to further evaluate the parameters whereby intracerebral administration of 
recombinant α-synuclein (αS) induces pathological phenotypes in mice, we 
conducted a series of studies where αS fibrils were injected into the brains of M83 
(A53T) and M47 (E46K) αS transgenic (Tg) mice, and non-transgenic (nTg) mice. 
Using multiple markers to assess αS inclusion formation, we find that injected 
fibrillar human αS induced widespread cerebral αS inclusion formation in the M83 
Tg mice, but in both nTg and M47 Tg mice, induced αS inclusion pathology is 
largely restricted to the site of injection. Furthermore, mouse αS fibrils injected into 
nTg mice brains also resulted in inclusion pathology restricted to the site of 
injection with no evidence for spread. We find no compelling evidence for extensive 
spread of αS pathology within white matter tracts, and we attribute previous 
reports of white matter tract spreading to cross-reactivity of the αS pSer129/81A 
antibody with phosphorylated neurofilament subunit L. These studies suggest that, 
with the exception of the M83 Tg mice which appear to be uniquely susceptible to 
induction of inclusion pathology by exogenous forms of αS, there are significant 
barriers in mice to widespread induction of αS pathology following intracerebral 
administration of amyloidogenic αS. 



Olfactory bulb pathology model 
Create a model of progressive 
pathology of direct relevance to the 
“Braak model” 
Can preformed α-synuclein fibrils 
induce spread of pathology in the 
olfactory system? 

Are there associated olfactory deficits? 

Rey et al, J Exp Med, in press 



                                  

Spreading of Pser129 α-syn in brain 
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 Multiple groups using multiple techniques can demonstrate 
transport (not necessarily transfer) of alpha syn across the 
neuraxis. 
 

 Transmission, templating and transfer can readily  occur in alpha 
synuclein over-expressors. Less so in wild type animals  
 

 Olfactory bulb injections in wild-type works better than striatal 
injections 
 

 This spread can be blocked with antibodies  
 
 

 Transmission from the periphery to the brain has now been 
demonstrated 




