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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Genomic data are available GEO accession GSE157534, (go to https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE157534 ) and GSE157536 (go to https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE157536)

The corresponding raw data to the figures 2, 3, 5, 6, 7, 8,S2, S3, S4, S5, S6, S7, S8, S9, S10, S11, S14 are publicly available

With regard to in vivo experiment no statistical methods were used to pre-determine sample sizes, but our sample sizes are similar to those
reported in previous publications on mouse models of Parkinson's disease based on viral vector-mediated alpha-synuclein expression (see
Deniz K et al., The Journal of Neuroscience, April 1, 2002, 22(7):2780–2791 "Parkinson-Like Neurodegeneration Induced by Targeted
Overexpression of alpha-Synuclein in the Nigrostriatal System"; Theodore S et al., Journal of Neuropathology & Experimental Neurology,
December 2008, 1149–1158, "Targeted Overexpression of Human !-Synuclein Triggers Microglial Activation and an Adaptive Immune
Response in a Mouse Model of Parkinson Disease"; Oliveras-Salva M et al., Molecular Neurodegeneration, 2013 Nov 25;8:44, "rAAV2/7 vector-
mediated overexpression of alpha-synuclein in mouse substantia nigra induces protein aggregation and progressive dose-dependent
neurodegeneration"; Bourdenx et al., Acta Neuropathologica Communications, 46 (2015), "Lack of additive role of ageing in nigrostriatal
neurodegeneration triggered by !-synuclein overexpression".

For the in vitro experiments, the sample size was chosen in order to have 80% power of detecting a 33% reduction in the recurrence rate. We
assumed that the recurrence rate is normally 30% and hypothesized that our variable (expression of a transgene or treatment) reduces the
recurrence rate by the 33% with a significant level of 0.05.

In this work we included all the data generated from the experiments.

We repeated all experiments using at least three biological replicates over distinct independent experiments. We specified the number of
biological replicates and independent experiments in the respective figure legends.

The age and sex matched animals enrolled in the experiments were randomly enrolled in the different experimental groups

The investigators who performed the stereological counting and the image acquisitions were blinded to group allocation due to the risk of an
unbiased quantification or to an unbiased field acquisition. For all the other experiments the blinding to group allocation was randomly
applied and not considered necessary due to the totally automated quantification procedure.
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Antibodies
Antibodies used

Validation

4-HNE HNE11-S Rabbit 1:100 (alpha diagnostics)

ASC AL177 Rabbit 1:250 (Adipogen)

CD11b eFluor 450 M1/70 Rat 1:200 (eBioscience)

CD22 EPR20061 Rabbit 1:250 (Abcam)

CD3 MCA772GA Rat 1:100 (Bio-rad)

CD45 PerCP-Cyanine 5.5 30-F11 Rat 1: 200 (eBioscience)

CD68 MCA1957T Rat 1:250 (Bio-rad)

GFAP GA524 Rabbit 1:1000 (Dako)

GFP AB13970 Chicken 1:1000 (Abcam)

GFP AB290 Rabbit 1:1000 (Abcam)

Human alpha-Synuclein (clone LB509) 180215 Mouse 1:100 (Thermo Fisher)

Iba1 019-19741 Rabbit 1:1000 (Wako)

Iba1 234006 Chicken 1:1000 (Synaptic System)

NeuN EPR12763 Rabbit 1:500 (Abcam)

p62/SQSTM1 NBP1-48320 Rabbit 1:500 (Novus)

pS129 alpha-synuclein EP1536Y Rabbit 1:1000 (Abcam)

Tyrosine Hydroxylase AB76442 Chicken 1:500 (Abcam)

Tyrosine Hydroxylase AB112 Rabbit (Abcam)

4-HNE (cat # HNE11-S) produced in rabbits.

Yoritaka A, 1996, PNAS 93(7):2696-2701, DOI: 10.1073/pnas.93.7.2696

McKim SE, 2002, Arch Biochem Biophy. 406, 40-46, DOI: 10.1016/s0003-9861(02)00425-3

Bido S, 2017, Scientific Rep. 7:7495 DOI: 10.1038/s41598-017-07181-0

ASC AL177 (cat. AG-25B-006) synthetic peptide corresponding to aa at the N terminal human Asc, source Rabbit.

Venegas C, 2017, Nature, 20;552(7685):355-361 DOI: 10.1038/nature25158

CD11b eFluor 450 M clone M1/70, (cat. 48-0112-82) The M1/70 monoclonal antibody reacts with mouse CD11b, the 165-170 kDa
integrin alphaM

Zhang SR, 2018, JCI insight, 20;3(18):e121560 DOI: 10.1172/jci.insight.121560.

CD22 (cat. EPR20061) Rabbit monoclonal produced recombinantly (animal-free).

The validation is provided by the supplier (https://www.abcam.com/cd22-antibody-epr20061-ab207727.html)

CD3 (cat. MCA772GA) clone 1F4, mouse anti Rat, recognizes rat CD3 found on rat T-cells

Sanchez-Guajardo V, 2010, PLoS One 20;5(1):e8784 DOI: 0.1371/journal.pone.0008784.

Tanaka T, 1989, J Immunology, 15;142(8):2791-5 PMID: 2467940

CD45 PerCP-Cyanine5.5 clone 30-F11 (cat. 45-0451-82). The 30-F11 monoclonal antibody reacts with all isoforms of mouse CD45

MacPherson KP, 2017, Neurobiology of disease, 102:81-95 DOI: 10.1016/j.nbd.2017.02.010

CD68 (cat. MCA1967T) clone FA-11, rat anti mouse, recognizes mouse macrosialin, a heavily glycosylated transmembrane protein
and murine homolog of human CD68.

Lazarini F, 2012, J Neuroscience, 32:3652-64, DOI: 10.1523/JNEUROSCI.6394-11.2012

GFAP (cat. GA524 ) Rabbit Anti-Glial Fibrillary Acidic Protein

Chucair-Elliott AJ, 2014, Glia, 62(9):1418-34 DOI: 10.1002/glia.22689

GFP (cat. ab13970) Chicken polyclonal to recombinant full length protein corresponding to GFP

Badimon A, 2020, Nature, 586:417-423, DOI: 10.1038/s41586-020-2777-8

GFP (cat. ab290) Rabbit polyclonal to full length protein corresponding to green fluorescent protein from Aequorea victoria.

Massaro G, 2020, Hum Mol Genet, 29:1933-1949, DOI: 10.1093/hmg/ddz317

Human alpha-synuclein (cat. 180215) clone LB509. Immunogenicity to Lewy Bodies purified from patients suffering dementia with
Lewy Bodies. It reacts with human alpha-synuclein

Oueslati A, 2013, PNAS, 8;110(41):E3945-54, DOI: 10.1073/pnas.1309991110.

IBA1 (cat. 019-197441) rabbit polyclonal

Rauch JN, 2020, Nature, 580(7803):381-385 DOI: 10.1038/s41586-020-2156-5

IBA1 (cat. 234006) Polyclonal chicken purified antibody

Nortley R, 2019, Science, 20; 365(6450), DOI: 10.1126/science.aav9518

NeuN (cat. EPR12763) Rabbit monoclonal to NeuN - Neuronal Marker

Vrselja Z, 2019, Nature, 568:336-343 DOI: 10.1038/s41586-019-1099-1
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

p62/SQSTM1 (cat. 48320) Rabbit polyclonal. Immunogenicity to genomic peptide made to c-t of the human p62/SQSTM1 protein
(within residues 300-440). [Swiss-Prot Q13501].

Ciric D, 2018, Neuropathology, 38(5):468-474 DOI: 10.1111/neup.1250

pS129 alpha-synuclein (cat. EP1536Y) Rabbit monoclonal to alpha-synuclein (phospho S129). This antibody only detects alpha
synuclein phosphorylated on Ser129

Schweighauser M, 2020, Nature, 585:464-469 DOI: 10.1038/s41586-020-2317-6

Tyrosine Hydroxylase (cat. AB76442) Chicken polyclonal to Tyrosine Hydroxylase

Frau R, 2019, Nat Neuroscience 22:1975-1985 DOI: 10.1038/s41593-019-0512-2

Tyrosine Hydroxylase (cat. AB112) Rabbit polyclonal to Tyrosine Hydroxylase

Lang Y, 2020, Aging, 12:7660-7678 DOI: 10.18632/aging.103028

HEK293T: ATCC, Cat# CRL-3216.

HEK293T were authenticated by the supplier

The cell line was negative for mycoplama contamination (PCR-test)

No commonly misidentified cell lines were used.

9 weeks old males Slc6a3tm1(cre)Xz/J (DAT) were purchased from Jackson Laboratories;

9 weeks old males B6;FVB-Tg(Aldh1l1-cre/ERT2)1Khakh/J (CX3CR1) were purchased from Jackson Laboratories;

9 weeks old males wild type C57BL6 mice were purchased from Jackson Laboratories

This study does not involve wild animals

This study does not involve samples collected from the field

All procedures were performed according to protocols approved by the Ospedale San Raffaele internal institutional animal care and
use committee (IACUC, Milan, Italy) and reported to the Italian Ministry of Health according to the European Commission Council
Directive 2010/63/EU.

Human brain autoptic tissue samples were obtained by the Multiple Sclerosis and Parkinson’s Tissue Bank, Imperial College
London, UK. No need of particular information since it is not a covariate-relevant population

The samples used in this study are post-mortem tissue. Healthy and diseased patients were selected based on their clinical
symptoms and post-mortem confirmed by the presence of neuropathological markers.

For the purpose of this study, the use of post-mortem tissue did not need any ethical approval statement




