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Supplementary Table 1. Description of the parameters used in each single-nuclei RNA sequencing datasets. 
Number of cell/nuclei on each of the public datasets used, criteria applied for the quality control filtering on each case and number of nuclei/cells remaining after filtering. Abbreviations: Minimum (Min), Maximum (Max), mitochondria (Mt) and not applicable (NA).

	Datasets
	Brain area
	Total nuclei
	Nuclei in
control group
	Min counts
	Max counts
	Min genes
	Max genes
	Max Mt fraction
	Retained nuclei

	Lau, et al; 2020
	PFC
	185635
	83932
	500
	50000
	400
	10000
	0.15
	78863

	Lee, et al; 2022
	Striatum
	125467
	69551
	NA
	NA
	NA
	NA
	0.15
	69537




Supplementary Table 2: Markers genes used for assigning cell type labels to clusters in the single-nuclei RNA sequencing PFC dataset.
	Cell-type
	Markers

	Astrocytes
	AQP4, SLC1A2 

	Neurons
	RBFOX1, MEG3, SYT1 

	Excitatory neurons
	SLC17A7

	Inhibitory neurons
	GAD1, GAD2 

	Microglia
	FYB1, CSF1R, C1QA 

	OPCs
	PDGFRA, VCAN, PTPRZ1 

	Oligodendrocytes
	ST18, MBP, MOG, MAG 

	Endothelial/Vascular
	FLT1, RGS5, CLDN5 






Supplementary Table 3. Demographic characteristics of the study participants.
Participants were recruited at the movement disorders clinic at Karolinska University Hospital Clinics, Sweden. Patients underwent a clinical examination as described in the Methods section. Age is expressed as mean ± SD and number of males (M) and females (F) is specified. Abbreviations: Neurological controls (NC), Parkinson’s disease (PD), multiple system atrophy (MSA), corticobasal degeneration (CBD), progressive supranuclear palsy (PSP). 

	Cohort 1
	NC
	PD
	MSA
	CBD
	PSP

	Age (years)
	67 ± 9
	66 ± 9
	64 ± 12
	67 ± 7
	69 ± 7

	Sex (M/F)
	10/10
	8/10
	11/6
	14/9
	11/9

	Cohort 2
	NC
	PD slow
	PD rapid
	
	

	Age (years)
	61 ± 11
	56 ± 10
	69 ± 6
	
	

	Sex (M/F)
	8/6
	10/2
	7/6
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