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Introduction

Preclinical models are important tools for investigating the pathogenesis and potential therapeutic strategies for diseases like Parkinson’s disease (PD). As the precise etiology of PD is currently unknown and appears to vary among individuals, numerous preclinical models are available
to study this disease. To ensure the research community has access to well-validated models of PD, The Michael . Fox Foundation (MJFF) has taken an active role in designing, validating, and distributing various models of PD that rely on different genetic or interventional manipulations

that can be used to investigate mechanisms of PD neurodegeneration or strategies for preventing, slowing, or halting disease progression. Ultimately, MJFF’'s investment in providing the research community with robust, well-characterized animal models and information on choosing an
appropriate model will hopefully lead to advancements in PD research.
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The use of alpha-synuclein pre-formed fibrils (aSyn PFFs) to generate an /n vitro or in vivo model of PD is gaining traction in PD research. Investigators may opt to use the aSyn PFF model as it is an inducible model that : "

n , d ed a hew webpage To access a list of molecular tools and preclinical models generated and
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Alpha-Synuclein Knockdown Viral Vectors
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n 2015, the MJFF Industry Tools Consortium embarked on the generation and validation of viral vectors expressing micro-RNA (miR) to 1 TR . “5 y i%;g ;—_“'“Eﬁ' "% 4 ey
) ) . ) ) . : : : . gv s s =3 == * LRRK2 G2019S Mouse (BAC T
knock down expression of mouse or human aSyn--including wildtype and common pathogenic mutants (A30P, E46K, A53T) of this in vitro in vivo ° v ¥ I I
. . . . . . .. . aSyn Target Viral Vector Nomenclature Knockdown Knockdown Availability ) N — I expand
orotein. Viral vectors also express GFP as a non-toxic reporter protein to enable easy analysis of transduction efficiency. Expression for (Fig 3) (Fig 4)
all viral vectors is driven by the chicken beta-actin promoter hybridized with the cytomegalovirus early enhance sequence (CAG) to | mir to Human AAV1/2-CAG-Human SNCA 3xmiR/GFP- Early 2018 at . MIFF offers tissue from many of the models characterized by MJFF. Fresh
ensure transduction of various cell types, with enhancement by the woodchuck post-transcriptional regulatory element (WPRE) and asyn / WPRE-BGH-polyA / \I"ge”e e frozen tissue is available for various peripheral organs and brain regions.
. . . . . . . miR to Mouse AAV1/2-CAG-Mouse SNCA 3xmiR/GFP- Early 2018 at rrem M inf i f h h Preclinical
bovine growth hormone polyadenylation sequence (BGH-polyA) to drive high expression levels. Viral vectors were designed, aSyn WPRE-BGH-polyA Vigene Mzgee:sv?lgggggg szhzgjeireaor::ﬁgz?s%Z;CIZZSEZ?QE rough our Frecinics
generated, and validated by GeneDetect. MJFF is pleased to announce that these viral vectors will be made available for purchase in Scrambled | AAV1/2-CAG-Scrambled Control 3xmiR/GFP- Early 2018 at
: : : : : N ContrOI m|R WPRE'BGH'pOIyA V|gene [Statistics were not run between mouse strains. Statistics were run within strains across ages.]
early 2018 by Vigene Biosciences, the new MJFF AAV repository and domestic production partner. A R . ADDITIONAL RESOURCES FOR PD INVESTIGATORS
A B . . . A anti-aSyn
emp GFP miR-ms GFP miR-hu GFP emp Figure 3. Knockdown efficiency of the constructs | d Figure 4. Transduction efficiency and aSyn _ _ BIOSPEGIMEN REPOSITORY FOR INVESTIGATORS
i o B 2 s, | in transiently transfected HEK293 cells. A-B) aSyn knockdown after co-infusion of  aSyn- MIFF has led efforts to characterize common transgenic models of PD. To e for ot could nchte athelogpcal alyeesor bl valtion s Fresh frosen
s LT | NN e immunoreactivity in HEK cells 24hrs after co- overexpressing viral vectors with SNCA miR/GFP access this data, click on the orange boxes for the study of interest in the oo, ol oges,ant il Sraine, plaasesoa the bcaparinan o v nk bakow. Toaccess these
% . ’. _.. Sheae -: & s ._-. l- *'I i _.. -.'l 3 < transfection With human or mouse aSyn_expressing Viral Vectors in rat substantia nigra pars Compacta El‘eC|Inlca| . N\Ode|S W"ebpage or flnd a ||nk tO the data N the samples, send the completed form to tools@michaeljfox.org.
g s i » o % | constructs and empty constructs, GFP constructs, or i (SNC). A-B) Validation of transduction efficiency with Characterization Data” banner at the top right of the webpage.
P 3 .:.'_ | ;. T TR - : o 3 _ SNCA miR-GFP constructs. Scale bars = 250um. A) i3 | N the human aSyn-overexpressing viral vector and the
o s TE i "' ' by e P et HEK293 cells successfully overexpress human or Ipsilateral ipsilateral scrambled control miR viral vector at three weeks post-
e *‘ﬁ N j 1 ;1 ¥ mouse aSyn, with knockdown of this expression AAV hu syn AAV ms syn co-infusion. Scale bar = 500um, arrow indicates aSyn
i g =, iy Bk | resulting from co-transfection with the associated C ipsi D overex ion in the SNC. A) aSyn- ' S d M I f -
" e ¥ 4 ipsi pression In e . adyn-overexpressing t
> 1 ‘?r-i..-l e ‘ - . SNCA miR. B) Transfection with an empty plasmid o R e o viral vectors result in detectable increases in aSyn ummary an ore n orma Ion
E i o R instead of an aSyn-expressing plasmid does not result c | c | protein in the SNC three weeks post-injection. B) The .. . - i i i i
: 1 o Tl T MH _ in aSyn expression. C-D) Western blot detection and % - : I‘.fgi ’ scrambled control miR/GFP viral vector robustly MJFF IS Invested in prOVIdlng the PD research Communlty with hlgh-quallty tools and
e — ' quantitation of aSyn and GFP in lysates from the S | expresses the transgene in the SNC. C-D) Co-infusion of . . . . .
. . = i
- 0 HEK203 cells in panels A and B. The mouse SNCAmiR Z | Z e hman o motee Sym-overexarossing viral vector models to support répld.new discoveries and encourage reliable, reproduub!e data
ey | e ' construct significantly reduces expression of mouse 3 with the various miR viral vectors. Scale bars = 100pm, The tools described in this poster are the result of recent collaborative efforts aimed at
% o & o - aSyn without affecting human aSyn expression. The 2| 2 arrows indicate aSyn-positive cells in the SNC adjacent ti | lar t s f S -related hi ti |
2 g 2 g o E 100- human SNCA miR construct significantly reduces i | a2 | to the substantia nigra pars reticulata (SNR). C) Human generaling molecular tools Tfor asyn-related researcn in particular.
gl 2 E %% 2 E % % E.: human aSyn expression with some cross-reactivity £ 3 aSyn overexpression was abolished by the human
| O @ c . . . . . . . ° °
—_————— 73 5. resulting in a reduction of mouse aSyn. The GFP 3‘ § SNCA miR/GFP viral vector, slightly reduced with the Information on other aSyn tools or tools for other PD-related targets can be found in
21 5| i ———— | csnucen construct reduced human aSyn expression but not mouse SNCA miR/GFP viral vector, and unaltered with : : :
mouse aSyn expression, indicating that high levels of i . the scrambled control miR/GFP viral vector. D) Mouse the Research Tools Catalog at www.michaeljfox.org/toolscatalog. Information on the
0- : : . . . . . .
n ] @ @8 GFP expression may attenuate the low Ievgls of human E = aSyn overexpression was abolished by the mouse MJFF Industry Tools Consortium that was involved in generatlng the asyn knockdown
GRS S GFP NCNCON N 2 aSyn expression. GAPDH was the loading control. E % : SNCA miR/GFP viral vector as well as the human SNCA . . . . .
@"’{""ﬁ“' : _}c;’aq.g(“. Y Bars represent mean + SEM (n=3 per treatment). = l < | miR/GFP viral vector, with no appreciable decreases in viral vectors can be found at WWW.m|chaeIJfox.org/toolsconsortlum. Questlons
45— 3 i *p<0.05, ***p<0.001, ***p<0.0001 by one-way = 3 ‘ mouse aSyn overexpression observed with the : SA - -
[—— ot e " ANOVA with Tukey's post-hoc analysis. scrambled control miR/GFP. regarding MJFF preclinical tools can be sent to tools@michaeljfox.org.
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