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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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In the Manuscript the following is stated:

Data Availability. All data generated or analyzed during this study are included in this published article (and its supplementary information files), and all additional
information is available upon reasonable request to the authors. The microscope images have been deposited in Mendeley in a publicly available dataset (http://
dx.doi.org/10.17632/bdnf2srwcg.1). In addition, all the uncropped WB images are provided in the source data file. RNA sequencing data have been deposited in the
Gene Expression Omnibus (GEO) under the accession number GSE168870 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE168870). Source data are
provided with this paper.

Samples size was equal or larger than 3 in all experiments. The sample was chosen based on the evidence of previous work (Nature
Communications, 10, 2621 (2019)), on which a sample size of n>2 was used per experimental group with and was sufficient on ensuring
statistical power. No method was used to calculate the sample size.

Data was not excluded from the experiment. According to company guidelines, failures might appeared due to following reasons:

1- Hardware failure (e.g. flow issues),

2- Contamination problems

However, none of these issues were apparent in the present study.

All experiments were replicated with at least 3 chip set-ups, and all attempts at replication were successful.

Samples were allocated into experimental groups at random.

The investigators were not blind to the design of the study due to different conditions and objectives per experiment, based on the
experience of previous work (Nature Communications, 10, 2621 (2019)). However, the investigators were blinded to group allocation during
experiments and data collection. Also, transcriptomics studies were carried out blinded by the operators.

Rabbit anti-TH (abcam; ab6211)

Chicken anti-TH (abcam; ab76442)
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Validation

Goat anti-GFAP (abcam; ab53554)

Mouse anti-TH (Sigma; T2928)

Rabbit anti-FOXA2 (Cell Signaling Tech.;8186)

Rabbit anti-LMX1A (Sigma; ZRB1373)

Mouse ant-CD68 (abcam; ab955)

Mouse anti-ICAM-1 (R&D Systems; NET30)

Rabbit MAP2 (abcam; ab32454)

Mouse anti-TOM20 (abcam; ab56783)

Rabbit anti-IBA1 (FCDI; 019-19741)

Mouse anti-phosphoSer129 (abcam; ab184674)

Rabbit anti-phosphoSer129 (Cell Signaling Tech.; 23706)

Rabbit anti-ki67 (abcam; ab197234)

Rabbit anti-CD68 (abcam; ab213363)

Rabbit ant- Cleaved Caspase-3 (abcam; ab32042)

Rabbit anti-NG2 (abcam; ab83178)

Rabbit anti-TMEM119 (abcam; ab185333)

Rabbit anti-pSer129-!Syn (abcam; ab51253)

Mouse anti-MAP2 (Thermofisher Scientific; MA512823)

Rabbit anti-CD31; (Thermo Fisher Scientific; RB-10333-P1)

Mouse anti-Claudin-1, (Thermo Fisher Scientific; 37-4900)

Mouse anti-Claudin-5 (Thermo Fisher Scientific; 35-2500)

Mouse anti-Occludin (Thermo Fisher Scientific; 33-1500)

Rabbit anti-ZO-1 (Thermo Fisher Scientific; 40-2200)

Mouse anti-ZO-1 (Thermo Fisher Scientific; (ZO1-1A12)

Donkey Anti-Mouse IgG H&L (Alexa Fluor® 488) (abcam; ab150105)

Donkey polyclonal Secondary Antibody to Goat IgG - H&L (Alexa Fluor® 647) (abcam; ab150135)

Donkey Anti-Rabbit IgG H&L (Alexa Fluor® 568) (abcam; ab175470)

Donkey polyclonal Secondary Antibody to Rabbit IgG - H&L (Alexa Fluor® 488) (abcam; ab150073)

Donkey Anti-Mouse IgG H&L (Alexa Fluor® 568) (abcam; ab175472)

Goat Anti-Chicken IgY H&L (Alexa Fluor® 568) (abcam; ab175477)

Only company-validated antibodies were used in this work for immunocytochemistry analyses. All Cell Signaling antibodies were
validated by the manufacturer using various approaches (https://www.cellsignal.com/about-us/our- approach-process/cst-antibody-
validation-principles). All Abcam antibodies used in this report, were validated by the manufacturer as well (https://
www.abcam.com/primary-antibodies/how-we-validate-our-antibodies). All Thermo Fisher Scientific antibodies were validated by the
manufacturer using various approaches (https://www.thermofisher.com/us/en/home/life-science/antibodies/invitrogen-antibody-
validation).

Specifically, the applications of the antibodies listed in this report can be found below:

TH (abcam; ab6211) is a rabbit polyclonal antibody developed for Tyrosine Hydroxylase. It has been validated for use in
immunohistochemistry, immunocytochemistry, and western blot of mouse or rats. https://www.abcam.com/tyrosine-hydroxylase-
antibody-ab6211.html

TH (abcam; ab76442) is a chicken polyclonal antibody to human Tyrosine Hydroxylase. It has been validated for use in
immunohistochemistry of only mouse species. https://www.abcam.com/tyrosine-hydroxylase-antibody-ab76442.html

TH (Sigma; T2928) is a mouse monoclonal antibody developed for Tyrosine Hydroxylase. It has applications in immunohistochemistry,
immunoprecipitation, microarray, and western blot of guinea pig, bovine, sheep, monkey, rat, human, rabbit species. https://
www.sigmaaldrich.com/US/en/product/sigma/t2928

GFAP (abcam; ab53554) is a goat polyclonal antibody developed for GFAP. It has been validated for only western blots of mouse, rat,
or human species. https://www.abcam.com/gfap-antibody-ab53554.html

FOXA2 (Cell Signaling Tech.;8186) is a rabbit monoclonal antibody for FoxA2/HNF3". Its applications include western blot,
immunoprecipitation, and immunocytochemistry of human, mouse, and rat models. https://www.cellsignal.com/products/primary-
antibodies/foxa2-hnf3b-d56d6-xp-rabbit-mab/8186

LMX1A (Sigma; ZRB1373) is a rabbit monoclonal antibody for LMX-1 expressed in HEK 293 cells. It has been validated for use in
immunocytochemistry, immunohistochemistry, and western blots of humans or hamsters. https://www.sigmaaldrich.com/US/en/
product/sigma/zrb1373

CD68 (abcam; ab955) is a mouse monoclonal antibody to CD68. It has been validated for use in western blot, immunohistochemistry,
immunocytochemistry of human, mouse, rabbit, and rat. https://www.abcam.com/cd68-antibody-kp1-ab955.html

ICAM-1 (R&D Systems; NET30) is a mouse monoclonal antibody that detects human ICAM-1. It has been validated for use in western
blot and immunocytochemistry for humans and hamsters. https://www.rndsystems.com/products/human-icam-1-cd54-
antibody-14c11_mab720

MAP2 (abcam; ab32454) is a rabbit polyclonal antibody used to detect MAP-2. It is suitable for immunohistochemistry,
immunocytochemistry, and western blot of mouse, rat, and human species. https://www.abcam.com/map2-antibody-neuronal-
marker-ab32454.html

TOM20 (abcam; ab56783) is a mouse monoclonal antibody to human TOM20. It is suitable for western blot, immunohistochemistry,
flow cytometry, immunocytochemistry, and immunoprecipitation for mouse, rat, and human species.

IBA1 (FCDI; 019-19741) is a rabbit polyclonal antibody for ionized calcium binding adaptor molecule 1 (IBA1) of human microglia. It
has been validated for immunocytochemical staining for human, mouse, and rat species. https://www.fujifilmcdi.com/anti-iba1-
polyclonal-antibody-019-19741

phosphoSer129 (abcam; ab184674) is a mouse monoclonal antibody to human Phospho-!-Synuclein (Ser129). It has been validated
for immunohistochemistry of only human species. https://www.abcam.com/alpha-synuclein-phospho-s129-antibody-p-syn81a-
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

ab184674.html

phosphoSer129 (Cell Signaling Tech.; 23706) is a rabbit monoclonal antibody to Phospho-!-Synuclein (Ser129). Its applications
include western blot, immunoprecipitation, immunohistochemistry, chromatin immunoprecipitation, immunofluorescence, flow
cytometry, and lastly as an ELISA-peptide. Its cross reactive for human, mouse, rat, hamster, monkey, chicken, dog, pig, horse, and
virus. https://www.cellsignal.com/products/primary-antibodies/phospho-a-synuclein-ser129-d1r1r-rabbit-mab/23706

ki67 (abcam; ab197234) is a rabbit monoclonal antibody to KI67. It has been validated for use in flow cytometry and
immunocytochemistry of only human species. https://www.abcam.com/alexa-fluor-488-ki67-antibody-epr3610-ab197234.html

CD68 (abcam; ab213363) is a rabbit monoclonal antibody to CD68. It is suitable for western blot, immunohistochemistry, and
immunocytochemistry for only humans. https://www.abcam.com/cd68-antibody-epr20545-ab213363.html

Cleaved Caspase-3 (abcam; ab32042 is a rabbit monoclonal antibody to human Cleaved-Caspase-3. It has been validated for western
blotting and immunocytochemistry for only humans. https://www.abcam.com/cleaved-caspase-3-antibody-e83-77-ab32042.html

NG2 (abcam; ab83178) is a rabbit polyclonal antibody for Chondroitin sulfate proteoglycan NG2. Its applications include
immunocytochemistry, immunohistochemistry, and western blots for both humans and rats. https://www.citeab.com/
antibodies/769446-ab83178-anti-ng2-antibody

TMEM119 (abcam; ab185333) is a rabbit polyclonal antibody for human TMEM119 – C-terminal. It has been tested for
immunohistochemistry for only human species. https://www.abcam.com/tmem119-antibody-c-terminal-ab185333.html

pSer129-!Syn (abcam; ab51253) is a rabbit monoclonal antibody to human Alpha-synuclein (phospho S129). It is suitable for
immunohistochemistry, western blot, and ELISA for mouse, rat, and humans. https://www.abcam.com/alpha-synuclein-phospho-
s129-antibody-ep1536y-ab51253.html

MAP2 (Thermofisher Scientific; MA512823) is a mouse monoclonal antibody for brain microtubule associated protein 2 (MAP-2). It
has been validated for use in western blots, immunohistochemistry, and immunocytochemistry for human, mouse, and rat species.
https://www.thermofisher.com/antibody/product/MAP2-Antibody-clone-AP20-Monoclonal/MA5-12823

CD31 (Thermo Fisher Scientific; RB-10333-P1) is a rabbit polyclonal antibody for CD31/PECAM-1 of endothelial cells. It has
applications in immunohistochemistry stainings for human species. https://www.fishersci.com/shop/products/lab-vision-cd31-
pecam-1-endothelial-cell-marker-rabbit-polyclonal-antibody-bsa-azide/RB10333P1

Claudin-1, (Thermo Fisher Scientific; 37-4900) is a mouse monoclonal antibody for human Claudin-1. It has been validated for use in
western blots, immunohistochemistry, immunocytochemistry, flow cytometry, ELISA, and immunoprecipitation of dog, human,
mouse, and rat species. https://www.thermofisher.com/antibody/product/Claudin-1-Antibody-clone-2H10D10-Monoclonal/37-4900

Claudin-5 (Thermo Fisher Scientific; 35-2500) is a mouse monoclonal antibody for Claudin-5. It has been validated for use in western
blots, immunohistochemistry, immunocytochemistry, flow cytometry, ELISA, and immunoprecipitation for mouse, rat, and human
species. https://www.thermofisher.com/antibody/product/Claudin-5-Antibody-clone-4C3C2-Monoclonal/35-2500

Occludin (Thermo Fisher Scientific; 33-1500) is a mouse monoclonal antibody for human Occludin. It has been validated for use in
western blots, immunohistochemistry, immunocytochemistry, flow cytometry, ELISA, and immunoprecipitation for dog, mouse, rat,
and human species. https://www.thermofisher.com/antibody/product/Occludin-Antibody-clone-OC-3F10-Monoclonal/33-1500

ZO-1 (Thermo Fisher Scientific; 40-2200) is a rabbit polyclonal antibody for the ZO-1 protein. It has been validated for use in western
blots, immunohistochemistry, immunocytochemistry, and immunoprecipitation for dog, mouse, rat, and human species. https://
www.thermofisher.com/antibody/product/ZO-1-Antibody-Polyclonal/40-2200

ZO-1 (Thermo Fisher Scientific; (ZO1-1A12) is a mouse monoclonal antibody for the human recombinant ZO-1 fusion protein. It has
been validated for use in western blots, immunohistochemistry, immunocytochemistry, flow cytometry, ELISA, and
immunoprecipitation for mouse, rhesus monkey, and human species. https://www.thermofisher.com/antibody/product/ZO-1-
Antibody-clone-ZO1-1A12-Monoclonal/33-9100

Donkey Anti-Mouse IgG H&L (Alexa Fluor® 488) (abcam; ab150105) is a donkey secondary antibody for conjugation at Alexa Fluor®
488 (Ex: 495nm, Em: 519nm.) It is suitable for immunohistochemistry, immunocytochemistry, ELISA, and flow cytometry for only the
mouse species. https://www.abcam.com/donkey-mouse-igg-hl-alexa-fluor-488-ab150105.html

Donkey polyclonal Secondary Antibody to Goat IgG - H&L (Alexa Fluor® 647) (abcam; ab150135) is a donkey polyclonal secondary
antibody for conjugation at Alexa Fluor® 647 (Ex: 652nm, Em: 668nm.) It has been validated for immunohistochemistry,
immunocytochemistry, ELISA, and flow cytometry for only the goat species. https://www.abcam.com/donkey-goat-igg-hl-alexa-
fluor-647-preadsorbed-ab150135.html

Donkey Anti-Rabbit IgG H&L (Alexa Fluor® 568) (abcam; ab175470) is a donkey secondary antibody for conjugation at Alexa Fluor®
568 (Ex: 578nm, Em: 603nm). Its applications are for immunohistochemistry, immunocytochemistry, ELISA, and flow cytometry for
only the rabbit species. https://www.abcam.com/donkey-rabbit-igg-hl-alexa-fluor-568-ab175470.html

Donkey polyclonal Secondary Antibody to Rabbit IgG - H&L (Alexa Fluor® 488) (abcam; ab150073) is a donkey polyclonal secondary
antibody for conjugation at Alexa Fluor® 488. (Ex: 495nm, Em: 519nm.) It is suitable for immunohistochemistry,
immunocytochemistry, ELISA, and flow cytometry for only the rabbit species. https://www.abcam.com/donkey-rabbit-igg-hl-alexa-
fluor-488-ab150073.html

Donkey Anti-Mouse IgG H&L (Alexa Fluor® 568) (abcam; ab175472) is a donkey secondary antibody for conjugation at Alexa Fluor®
568 (Ex: 578nm, Em: 603nm.) It is suitable for immunohistochemistry, immunocytochemistry, ELISA, and flow cytometry for only the
mouse species. https://www.abcam.com/donkey-mouse-igg-hl-alexa-fluor-568-ab175472.html

Goat Anti-Chicken IgY H&L (Alexa Fluor® 568) (abcam; ab175477) is a goat secondary antibody for conjugation at Alexa Fluor® 568
(Ex: 578nm, Em: 603nm). It has been validated for immunohistochemistry, immunocytochemistry, ELISA, and flow cytometry for only
the chicken species. https://www.abcam.com/goat-chicken-igy-hl-alexa-fluor-568-ab175477.html

1-hiPSCs, Rutgers University Cell and DNA Repository, Cat#: ND50028

2-hiPSC-derived dopaminergic neurons (iCell® Neurons), Cellular Dynamics International, Cat#: R1108

3- Human Astrocytes, ScienCell, Cat#:1800

4- Human Microglia, ATCC, Cat#: CRL-3304




