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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

www.ppmi-info.org/access-data-specimens/download-data) through Laboratory of Neuro Imaging (LONI) Image Data Archive (IDA) and AMP PD (https://www.amp-
pd.org) for the PDBP data. To access the data, users need to complete a data use agreement and submit an online application. The mass spectrometry proteomics
data have been deposited to the ProteomeXchange Consortium via the PRIDE79 partner repository with the dataset identifier PXD042154.

Brain samples were from deceased de-identified donors from biorepositories and are therefore not human research
participants. In comparative analysis of controls and PD in brain and blood biospecimens (from PPMI), both males and
females were included in analysis. Demographic tables in the supplemental table provide full details of the gender
information used in each analysis.

Full details of the population characteristics including age, gender, primary diagnosis and clinical variables (e.g: cognition,
dyskinesia, age of onset, medication status, disease duration) are included in the supplemental table for each analysis in
brain and blood.

We did not perform subject recruitment.

Research conducted is in accordance with ethical guidelines and regulations. The use of postmortem brain samples obtained
from brain banks was governed by a Material Transfer Agreement (MTA), which ensured that the samples were obtained and
used in accordance with legal and ethical requirements. The brain banks followed appropriate consent procedures from
donors or their legal representatives for the collection and distribution of postmortem brain tissue for research use. This
study also incorporated publicly accessible blood transcriptome data from de-identified individuals who provided informed
consent at data collection sites. The utilization of these data followed the guidelines outlined by the data repository's Data
Use Access policies. The research outline and protocol, including the use of postmortem brain samples and publicly available
blood transcriptome data, was reviewed by the Chair of the Rockefeller University’s Institutional Review Board (IRB).

For comparison of controls and PD, all available brain samples from the NIH NeuroBioBank were included in the analysis. For clinical variables
(dementia, dyskinesia, age of onset), all available samples that met criteria were used for analysis. For PPMI, when criteria were met, all
available samples at download were used in the analysis comparing controls and PD and clinical variables within PD. Samples where plate, age,
sex or batch information were not available from PPMI were excluded from analysis. For PDBP, as power analysis determined that a minimum
of 142 samples per group were required to detect a 1.2 fold change in RNA with coefficient of variation = 0.50 and 20X coverage, differential
RNA-seq was performed with random sampling of 200 control and PD subjects.

For differential gene expression analysis between controls and PD , all 35 PD and 40 control specimens (caudate and putamen) obtained
from NIH Neuobiobank were included and processed for RNA-seq as independent biological replicates. PD caudate (n=35) samples were
further categorized as PD dementia (PDD), PD without dementia (PD), according to clinical records and described in the methods section and
supplemental table. For selection of PDD and PD without dementia a chart history of dementia was supported by medication history for
dementia or scores from a cognitive test. In those considered not to have dementia, chart reviews did not mention dementia or history of
taking medication for dementia. One donor did not have a chart history of dementia although medication history included cholinesterase
inhibitors. As Montreal cognitive assessment (MoCA) done 6 and 2 years prior to death were normal, this patient was considered to be PD
without dementia. Patients were grouped as PD-dyskinesia or PD without dyskinesia based on mention of the term upon chart review. Age of
onset was defined as the age of symptom onset (when available) or the age of diagnosis for each patient, whichever was the earliest
information available. Samples were grouped into Control, later age of onset or LOPD (age of onset > than 55), or EOPD (age of onset  to 55).
Where clinical charts had inadequate information to gather the above information, samples were excluded from analysis.

For differential gene expression analysis between controls and PD in the blood, all 195 controls and 479 samples with most likely primary
diagnosis of PD that were available for download from PPMI were included. RNA sequencing from only the latest available visit was included.
Subjects with primary diagnosis of PD were further divided into having cognitive impairment if MoCA <26 or with normal cognition if MoCA
>= 26. Where clinical information did not document MoCA at the corresponding site visit, samples were excluded from analysis. Subjects were
grouped into earlier onset (EOPD) if onset <=55 and later onset (LOPD) if onset >55 without exclusions. For all analysis including genetic
carrier comparison, samples that did not have age, sex, plate and batch on the PPMI site were excluded from analysis.




