Supporting Information
Supplementary Table 1: Number of cases and controls from the ProtectMove project by study site (after genotyping quality control and removing controls below 50 years of age).

	Sub-cohort
	Reference for cohort
	PD
	CTL 

	Bolzano, Italy (DISP and GESSPARK)
	See footnote 1
	219
	184

	Kassel, Germany (DENOPA) 2
	Mollenhauer et al. 2013 [5]
	151
	89

	Lübeck, Germany (EPIPARK) 2
	Kasten et al 2013 [6]
	541
	727

	Lübeck, Germany (GENEPARK) 2
	Kertelge et al, 2010 [7]
	70
	4

	Kiel, Germany (no specific cohort) 2
	N.A.
	197
	0

	Luebeck, Germany (no specific cohort) 2
	N.A.
	524
	159

	Kiel, Germany (Popgen)
	Krawczac et al 2006 [8]
	662
	1746

	Total
	
	2364
	2909



1.
The DISP study: The Dyskinesia, Impulse control disorder and Sleep in Parkinson’s disease (DISP, n=223) case-control study was conducted among 124 adults diagnosed with Parkinson’s disease visiting the Movement Disorders Outpatient Clinic of the Bolzano Hospital (Italy) and 99 controls with no diagnosis of the disease recruited from non-related co-inhabitants of cases and the general population of the clinic catchment area from 2012 to 2013 to explore and identify biomarkers and environmental factors related to dyskinesia, impulse control, and sleep in Parkinson’s disease.
The GESSPARK study: The Genetic South Tyrolean Studies of Parkinson’s disease (GESSPARK, n=264) case-control study was conducted among 134 adults diagnosed with Parkinson’s disease visiting the Movement Disorders Outpatient Clinic of the Bolzano Hospital (Italy) and 130 controls with no diagnosis of the disease recruited from those accompanying cases to their visits and from the general population of the clinic catchment area from 2009 to 2010 to characterize the genetic epidemiology of Parkinson’s disease.
2. These cohorts are part of the Global Parkinson’s Genetics Program (GP2).


Supplementary Table 2: Demographic data of PD patients and controls (CTL) from the ProtectMove project. 

	
	PD
	Controls

	Initial cohort
	2571
	5811

	After removing controls < 50 y
	n
	2571
	3148

	After genotyping QC
	n
	2364
	2909

	
	Sex (% male)
	61.9
	51.3

	
	Age at assessment (years, mean ± SD)
	68.1±10.8
	64.0±8.2

	
	Age at onset of PD (years, mean ± SD)
	60.7±11.8
	-

	Initial CNVs calls
	n carriers
	2334
	2860

	
	n of deletions
	44352
	55407

	
	n of duplications
	24006
	20445

	CNVs after Primary filtering
	n carriers
	2312
	2821

	
	n of deletions
	41935
	45515

	
	n of duplications
	21047
	15939

	CNVs after final filtering
	n carriers
	1606
	1941

	
	n of deletions
	1037
	1163

	
	n of duplications
	1800
	2016






Supplementary Table 3: Overview of CNVs detected in PD-related genes (See excel sheet Table_S3).
CNV position: CNV coordinates column (chr:start-end, GRCh37), Copy number (0: two-copies deletions, 1: one copy deletion and 3 one copy duplication), Age: Age at assessment, AAO: Age at PD onset. Sample ID in bold are samples carrying more than one CNV. NA = not applicable. In columns L and M, NA indicates that no CNV validation was performed, and therefore CNV position and zygosity are not available. In columns N and O, NA indicates that no SNV was detected in the corresponding gene. * counted as potentially disease-causing due to homozygous or compound heterozygous PRKN events.


Supplementary Table 4: Enrichment of CNVs (all duplications) in non PD-related genes: comparison between PD patients and controls. Logistic regression was used to calculate odds ratios (ORs) and P values for each gene and were adjusted for age, sex, and the first five components of PCA. (*) significant P-values were adjusted for multi-testing (2,684 genes) using FDR methods.

	Gene
	Chr:start-end (hg19)
	CNVs count in PD
	CNVs count in controls
	PD non-carriers
	controls non-carriers
	OR [95% CI]
	p-value
	FDR p-value

	ARID3A, WDR18, GRIN3B, TMEM259, CNN2, ABCA7 and STK11
	19:925781-1228428
	9
	1
	2355
	2908
	12.44 [9.9-231.1]
	0.017
	0.9

	ELANE, CFD, MED16, R3HDM4 and KISS1R
	19:851014-921015
	8
	1
	2356
	2908
	10.71 [6.9-199.0]
	0.026
	0.9

	CAPN15, C16orf11, NHLRC4 and PIGQ
	16:577717-634136
	11
	3
	2353
	2906
	5.03 [4.39-10.1]
	0.028
	0.9





Supplementary Table 5: Sample-level CNV carrier summary for enriched non-PD gene duplications enrichment of CNVs. Age at assessment for controls and age at onset for PD patients.

	CNV carrier
	Age at assessment or Age at onset
	19:925781-1228428
	19:851014-921015
	16:577717-634136

	CTL-A
	61
	x
	x
	x

	CTL-B
	64
	 
	 
	x

	CTL-C
	70
	 
	 
	x

	PD-A
	71
	 
	 
	x

	PD-B
	63
	 
	 
	x

	PD-C
	70
	x
	x
	x

	PD-E
	63
	 
	 
	x

	PD-F
	53
	x
	x
	 

	PD-G
	39
	x
	x
	x

	PD-H
	54
	 
	 
	x

	PD-I
	66
	x
	x
	x

	PD-J
	60
	x
	x
	 

	PD-K
	57
	x
	x
	 

	PD-L
	58
	x
	x
	x

	PD-M
	60
	x
	x
	 

	PD-N
	58
	x
	 
	x

	PD-O
	39
	 
	 
	x

	PD-P
	44
	 
	 
	x





Supplementary Figure 1: Screeplot across the first 20 principal components.
Scree plot showing variance explained by the first 20 principal components. Red line marks the elbow point after PC5, used for component selection.
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