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Grafts of dopamine cells
placed into the striatum with
viral over-expression of alpha
synuclein

Note the physical segregation
of the graft (brown) and gene
delivery (black)





















. Thus,
our data point to a prion-like cascade in synucleinopathies whereby cell-cell

transmission and propagation of misfolded a-Syn underlie the CNS spread of
LBs/LNs.





















We find no compelling evidence for extensive
spread of aS pathology within white matter tracts, and we attribute previous
reports of white matter tract spreading to cross-reactivity of the aS 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 aS, there are significant
barriers in mice to widespread induction of aS pathology following intracerebral
administration of amyloidogenic aS.



Olfactory bulb pathology model

Create a model of progressive
pathology of direct relevance to the
“Braak model”
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Spreading of Pser129 a-syn in brain



Preformed Fibril Injections into
Cynomolgus Monkeys

AAV-alpha synuclein: Nine young adult cynomolgus monkeys
Monkeys operated on 2/20/13 (n=3), 2/21/13 (n=3), and 3/07/13 (n=3)

All received 3 injection right putamen (10ul, 10ul, 5ul) + 2 injections into
the left medial prefrontal cortex (10ul each) + 2 injections tongue
ipsilateral to medial prefrontal cortex injection side (left; 10ul each)

PE2| SPECT Scans at Baseline, 3,6,9,12, and 15 months

One animal died accidentally at 3 months.
Four monkey sacrificed at 12 months
Four monkeys have just been sacrificed at 18 months
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Summary results 15 months — %Change from baseline

Occipital as reference region
Left Right Left Right Left Right Left Right Left Right
striatum striatum | striatum striatum striatum striatum | striatum striatum | striatum striatum

CN 8172 -13.4 -24.2 +37.63 +1.61 -5.53
CN 8408 -1.4 -4.7 +59.69 +63.88 +31.09 +36.12
CN 8409 -5.4 -7.7 +62.82 +71.62 = =
CN 8410 +6.6 +4.9 +83.93 +73.29 = =
CN 8411 +40.7 +28.9 +116.96 +107.12 = =
CN 8412 -23.0 -30.9 +29.82 +9.13 +22.82 +18.81
CN 8413 +19.4 +16.5 +55.90 +39.82 = =
CN 8414 +14.6 +18.4 +17.14 +23.35 s=fial +38.92
CN 8415 -25.0 -28.0 = =

() = reduction; (+) = increase






DAT Optical Density: Control vs Fibril
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Prions are proteins that adopt alternative conformations that
become self-propagating; the PrE® prion causes the rare human
disorder Creutzfeldt-lakob disease (CJD). We report here that mul-
tiple system atrophy (MSA) is caused by a different human prion
composed of the asynuclein protein. MSA is a slowly evolving
disorder characterized by progressive loss of autonomic nervous
system function and often signs of parkinsonism; the neuropatholog-
ical hallmark of MSA & glial cytoplasmic inclusions consisting of fila-
ments of a-synuclein. To determine whether human w-synuclein
forms prions, we examined 14 human brain homogenates for trans-
mission to cultured human embryonic kidney (HEK) cells expressing
fulklength, mutant human a-synudein fused to yellow fluorescent
protein (x-syn140* AS3T-YFP) and TgM83"'~ mice expressing a-syn-
uclein (AS3T). The TgM83"'~ mice that were hemizygous for the
mutant transgene did not develop spontaneous illness; in contrast,
the TgM83 """ mice that were homozygous developed neurologi-
cal dysfunction. Brain extracts from 14 MSA cases all transmitted
neurodegeneration to TgM83*"~ mice after incubation periods of
~120 d, which was accompanied by deposition of a-synucein
within neuronal cell bodies and axons. All of the MSA extracts also
induced aggregation of w-syn*AS3T-YFP in cultured cells, whereas
none of six Parkinson's disease (PD) extracts or a control sample
did so. Our findings argue that MSA is caused by a unique strain of
a-synucein prions, which is different from the putative prions
causing PD and from those causing spontaneous neurodegenera-
tion in TgM83"* mice. Remarkably, wsynuclein is the first new
human pricn to be identified, to our knowledge, since the discov-
ery a half century ago that CJD was transmissible.
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