
Supplementary Material

S1 Statistics – Mixed Linear Model DRD2 gene 
	Test for fixed effects, type IIIa

	
	df
	F
	sig.

	group
	1 , 2008
	27.766
	< 0.001 *

	CpG
	47 , 2008
	18.251
	< 0.001 *

	sex
	1 , 2008
	3.408
	0.065

	age
	1 , 2008
	18.068
	< 0.001 *

	BMI
	1 , 2008
	0.274
	0.601

	group * CpG
	47 , 2008
	1.726
	0.002 *



	Estimates
	
	
	
	
	

	Group
	mean
	SD
	df
	Lower 95%CI
	Upper95%CI

	control
	0.105
	0.003
	2008
	0.098
	0.111

	PWS
	0.084
	0.002
	2008
	0.080
	0.088

	Sex
	
	
	
	
	

	m
	0.098
	0.002
	2008
	0.093
	0.102

	f
	0.091
	0.003
	2008
	0.085
	0.097

	Dependent variable: methylation rate.
	

	The covariates in the model are calculated using the following values: BMI = 27.72, age = 28.93.



	CpG 
	Fixed Effect
	
	
	Estimates
	
	
	
	

	 
	df
	F-value
	Sig.
	 
	Mean
	SD
	Lower CI95
	Upper CI 95

	m89
	1,42
	0.008
	0.931
	Control
	0.135
	0.023
	0.089
	0.181

	 
	 
	 
	 
	PWS
	0.132
	0.015
	0.103
	0.162

	m65
	1,42
	7.110
	0.011
	Control
	0.027
	0.017
	-0.007
	0.060

	 
	 
	 
	 
	PWS
	0.080
	0.011
	0.058
	0.101

	m58
	1,42
	2.687
	0.109
	Control
	0.112
	0.022
	0.067
	0.156

	 
	 
	 
	 
	PWS
	0.068
	0.014
	0.040
	0.097

	m42
	1,42
	0.054
	0.817
	Control
	0.032
	0.013
	0.006
	0.059

	 
	 
	 
	 
	PWS
	0.029
	0.008
	0.012
	0.046

	m40
	1,42
	1.921
	0.173
	Control
	0.058
	0.017
	0.024
	0.093

	 
	 
	 
	 
	PWS
	0.086
	0.011
	0.064
	0.109

	m33
	1,42
	0.069
	0.795
	Control
	0.128
	0.021
	0.086
	0.169

	 
	 
	 
	 
	PWS
	0.121
	0.013
	0.094
	0.148

	m31
	1,42
	0.003
	0.956
	Control
	0.180
	0.029
	0.121
	0.239

	 
	 
	 
	 
	PWS
	0.182
	0.019
	0.143
	0.220

	m27
	1,42
	0.542
	0.466
	Control
	0.102
	0.029
	0.043
	0.160

	 
	 
	 
	 
	PWS
	0.127
	0.019
	0.089
	0.164

	m23
	1,42
	0.003
	0.958
	Control
	0.118
	0.032
	0.055
	0.182

	
	
	
	
	PWS
	0.116
	0.021
	0.075
	0.158

	m20
	1,42
	9.532
	0.004
	Control
	0.205
	0.023
	0.159
	0.252

	
	
	
	
	PWS
	0.121
	0.015
	0.091
	0.151

	p9
	1,42
	0.037
	0.848
	Control
	0.112
	0.027
	0.058
	0.166

	
	
	
	
	PWS
	0.106
	0.017
	0.071
	0.141

	p20
	1,42
	1.121
	0.296
	Control
	0.218
	0.027
	0.164
	0.272

	
	
	
	
	PWS
	0.184
	0.017
	0.149
	0.219

	p22
	1,42
	4.817
	0.034
	Control
	0.228
	0.018
	0.191
	0.266

	
	
	
	
	PWS
	0.180
	0.012
	0.156
	0.204

	p24
	1,42
	18.861
	<0.001
	Control
	0.180
	0.022
	0.136
	0.224

	
	
	
	
	PWS
	0.067
	0.014
	0.038
	0.095

	p29
	1,42
	0.157
	0.694
	Control
	0.169
	0.031
	0.107
	0.232

	
	
	
	
	PWS
	0.184
	0.020
	0.143
	0.224

	p31
	1,42
	1.506
	0.227
	Control
	0.200
	0.030
	0.139
	0.261

	
	
	
	
	PWS
	0.156
	0.020
	0.116
	0.195

	p34
	1,42
	2.962
	0.093
	Control
	0.179
	0.027
	0.124
	0.234

	
	
	
	
	PWS
	0.123
	0.018
	0.088
	0.159

	p40
	1,42
	0.367
	0.548
	Control
	0.274
	0.029
	0.214
	0.333

	
	
	
	
	PWS
	0.253
	0.019
	0.214
	0.291

	p45
	1,42
	0.110
	0.742
	Control
	0.121
	0.017
	0.086
	0.156

	
	
	
	
	PWS
	0.114
	0.011
	0.091
	0.137

	p51
	1,42
	1.142
	0.291
	Control
	0.068
	0.019
	0.030
	0.105

	
	
	
	
	PWS
	0.044
	0.012
	0.019
	0.068

	p53
	1,42
	0.065
	0.800
	Control
	0.088
	0.040
	0.008
	0.167

	
	
	
	
	PWS
	0.100
	0.026
	0.048
	0.151

	p67
	1,42
	6.518
	0.014
	Control
	0.109
	0.021
	0.068
	0.151

	
	
	
	
	PWS
	0.046
	0.013
	0.019
	0.073

	p71
	1,42
	1.827
	0.184
	Control
	0.085
	0.021
	0.042
	0.129

	
	
	
	
	PWS
	0.051
	0.014
	0.023
	0.079

	p76
	1,42
	2.074
	0.157
	Control
	0.071
	0.015
	0.040
	0.102

	
	
	
	
	PWS
	0.045
	0.010
	0.025
	0.065

	p78
	1,42
	2.634
	0.112
	Control
	0.065
	0.019
	0.027
	0.104

	
	
	
	
	PWS
	0.029
	0.012
	0.004
	0.054

	p82
	1,42
	1.758
	0.192
	Control
	0.014
	0.014
	-0.014
	0.041

	
	
	
	
	PWS
	0.035
	0.009
	0.018
	0.053

	p88
	1,42
	0.181
	0.673
	Control
	0.053
	0.013
	0.027
	0.079

	
	
	
	
	PWS
	0.046
	0.008
	0.029
	0.064

	p93
	1,42
	1.045
	0.313
	Control
	0.008
	0.013
	-0.019
	0.035

	
	
	
	
	PWS
	0.024
	0.009
	0.007
	0.041

	p98
	1,42
	0.024
	0.877
	Control
	0.048
	0.015
	0.017
	0.079

	
	
	
	
	PWS
	0.045
	0.010
	0.025
	0.065

	p103
	1,42
	0.037
	0.849
	Control
	0.064
	0.020
	0.024
	0.104

	
	
	
	
	PWS
	0.068
	0.013
	0.042
	0.094

	p106
	1,42
	4.669
	0.036
	Control
	0.087
	0.023
	0.041
	0,133

	
	
	
	
	PWS
	0.029
	0.015
	-0.001
	0.058

	p108
	1,42
	2.797
	0.102
	Control
	0.047
	0.013
	0.021
	0.073

	
	
	
	
	PWS
	0.022
	0.008
	0.005
	0.038

	p113
	1,42
	9.835
	0.003
	Control
	0.062
	0.013
	0.036
	0.088

	
	
	
	
	PWS
	0.014
	0.008
	-0.003
	0.031

	p127
	1,42
	0.197
	0.659
	Control
	0.020
	0.015
	-0.010
	0.050

	
	
	
	
	PWS
	0.028
	0.009
	0.009
	0.047

	p129
	1,42
	7.289
	0.010
	Control
	0.091
	0.018
	0.055
	0.127

	
	
	
	
	PWS
	0.034
	0.012
	0.010
	0.057

	p140
	1,42
	4.308
	0.044
	Control
	0.085
	0.020
	0.045
	0.126

	
	
	
	
	PWS
	0.036
	0.013
	0.010
	0.062

	p144
	1,42
	0.014
	0.905
	Control
	0.092
	0.021
	0.049
	0.134

	
	
	
	
	PWS
	0.095
	0.014
	0.067
	0.122

	p156
	1,42
	0.819
	0.371
	Control
	0.092
	0.015
	0.060
	0.123

	
	
	
	
	PWS
	0.075
	0.010
	0.055
	0.095

	p159
	1,42
	1.821
	0.184
	Control
	0.088
	0.024
	0.039
	0.137

	
	
	
	
	PWS
	0.049
	0.016
	0.017
	0.080

	p171
	1,42
	2.751
	0.105
	Control
	0.138
	0.023
	0.093
	0.184

	
	
	
	
	PWS
	0.094
	0.015
	0.064
	0.124

	p174
	1,42
	31.652
	<0.001
	Control
	0.126
	0.014
	0.097
	0.155

	
	
	
	
	PWS
	0.029
	0.010
	0.009
	0.048

	p176
	1,42
	4.917
	0.032
	Control
	0.165
	0.024
	0.117
	0.214

	
	
	
	
	PWS
	0.101
	0.016
	0.069
	0.133

	p179
	1,42
	0.253
	0.617
	Control
	0.197
	0.025
	0.146
	0.247

	
	
	
	
	PWS
	0.182
	0.016
	0.149
	0.215

	p185
	1,42
	0.082
	0.776
	Control
	0.061
	0.017
	0.026
	0.096

	
	
	
	
	PWS
	0.055
	0.011
	0.032
	0.078

	p199
	1,42
	3.192
	0.081
	Control
	0.140
	0.032
	0.074
	0.206

	
	
	
	
	PWS
	0.072
	0.020
	0.031
	0.112

	p203
	1,42
	10.778
	0.002
	Control
	0.108
	0.018
	0.071
	0.144

	
	
	
	
	PWS
	0.036
	0.012
	0.013
	0.060

	p215
	1,42
	0.630
	0.432
	Control
	0.071
	0.019
	0.032
	0.110

	
	
	
	
	PWS
	0.053
	0.012
	0.027
	0.078

	p225
	1,42
	0.178
	0.675
	Control
	0.058
	0.020
	0.018
	0.099

	
	
	
	
	PWS
	0.048
	0.012
	0.023
	0.074



S1 Mixed linear model DRD2 gene: Listed are the fixed effects of the above factors on methylation rate and the group comparison of PWS and controls and sexes. Further shown are the effects of the factor group on the methylation of individual CpG positions with pairwise comparison, only those with significant group effect are mentioned.

























S2 Statistics – Mixed Linear Model DAT gene 
	Test for fixed effects, type IIIa
	

	Factor
	df
	F
	Sig.

	group
	1 , 375
	241.167
	< 0.001 *

	CpG
	8 , 375
	31.214
	< 0.001 *

	sex
	1 , 375
	1.529
	0.217

	age
	1 , 375
	7.232
	0.007 *

	BMI
	1 , 375
	5.576
	0.019 *

	group * CpG
	8 , 375
	3.271
	0.001 *




	
Estimates
	
	
	
	
	

	Group
	Mean
	SD
	df
	Lower 95%CI
	Upper 95%CI

	control
	0.188
	0.006
	375
	0.176
	0.201

	PWS
	0.073
	0.004
	375
	0.065
	0.080

	Sex
	
	
	
	
	

	m
	0.126
	0.004
	375
	0.118
	0.135

	f
	0.135
	0,006
	375
	0.124
	0.146

	Dependent variable: methylation rate.
	
	

	The covariates in the model are calculated using the following values: Age = 27.89, BMI = 27.37.




	CpG
	Fixed Effect
	Estimates
	 
	 
	 

	 
	df
	F-value
	Sig.
	 
	Mean
	SD
	Lower 
CI95
	Upper 
CI 95

	m877
	1,40
	21.960
	< 0.001
	Control
	0.237
	0.025
	0.187
	0.288

	 
	 
	 
	 
	PWS
	0.098
	0.015
	0.068
	0.129

	m890
	1,40
	16.167
	< 0.001
	Control
	0.129
	0.019
	0.092
	0.167

	 
	 
	 
	 
	PWS
	0.041
	0.011
	0.019
	0.064

	m892
	1,40
	28.762
	< 0.001
	Control
	0.240
	0.021
	0.197
	0.283

	 
	 
	 
	 
	PWS
	0.104
	0.013
	0.078
	0.130

	m906
	1,40
	84.050
	< 0.001
	Control
	0.115
	0.009
	0.097
	0.132

	 
	 
	 
	 
	PWS
	0.021
	0.005
	0.010
	0.031

	m909
	1,40
	46.020
	< 0.001
	Control
	0.153
	0.014
	0.125
	0.180

	 
	 
	 
	 
	PWS
	0.043
	0.008
	0.027
	0.060

	m945
	1,40
	21.441
	< 0.001
	Control
	0.095
	0.011
	0.072
	0.118

	 
	 
	 
	 
	PWS
	0.033
	0.007
	0.019
	0.047

	m964
	1,40
	46.135
	< 0.001
	Control
	0.168
	0.013
	0.141
	0.194

	 
	 
	 
	 
	PWS
	0.063
	0.008
	0.047
	0.079

	m984
	1,40
	21.009
	< 0.001
	Control
	0.206
	0.021
	0.163
	0.249

	 
	 
	 
	 
	PWS
	0.091
	0.013
	0.065
	0.117

	m992
	1,40
	30.611
	< 0.001
	Control
	0.339
	0.029
	0.281
	0.397

	 
	 
	 
	 
	PWS
	0.152
	0.017
	0.117
	0.187



S2 Mixed linear model DAT gene: Listed are the fixed effects of the above factors on methylation rate and the group comparison of PWS and controls and sexes. Further shown are the effects of the factor group on the methylation of individual CpG positions with pairwise comparison, only those with significant group effect are mentioned.





























S3 Methods - Workflow of Molecular Analysis 
Dopamine D2 Receptor (DRD2) PCR
Samples were incubated at 95°C for 15 min and 97°C for 1 minute followed by 15 cycles composed of the three steps 95°C for 30 sec, 62°C for 45 sec (with – 1°C per Cycle) and 68°C for 1 minute. Subsequently 20 cycles of the three steps 95°C for 30 sec, 47°C for 45 sec and 65°C for 1 min were applied. Finally, 65°C were applied for 5 min and samples were hold at 12°C until further processing. The primer sequences used for LEPR PCR are GAGGAGGTATAGTTTTTTTTGGT (541-F2) and CTACTTAAAACTTCCAACTCCC (544-R2)  (all ordered at IDT®).

Dopamine Transporter (DAT) PCR
Samples were incubated at 95°C for 15 minutes. Subsequently 5 cycles composed of the following three steps - 95°C for 30 seconds, 56 °C for 1 minute and 30 seconds and 72 °C for 2 minutes and 30 seconds - were applied, followed by 30 cycles of 95 °C for 30 seconds, 56 °C for 30 seconds and 72 °C for 45 seconds. Finally, 72 °C were applied for 4 minutes and samples were hold at 12 °C until further processing. The primer sequences used for DAT PCR are TTGTAGGTTGGAATGGTTG (615-DAT-F) and CCTAAAAAAACCATTTCCC (519-DAT-R) (all ordered at IDT®). 

Both were performed on a C1000 Thermal Cycler (BIO-RAD, Hercules, CA, USA) using the HotStarTaq® Master Mix Kit (Qiagen, Hilden, Germany). PCR product was purified automatically on a Biomek® NXP (Beckman Coulter, Brea, CA, USA) using paramagnetic beads (CleanNA NGS, GC Biotech, Waddinxveen, Netherlands). 

SEQUENCING PCR
Sequencing was performed using BigDye™ Terminator Version 3.1 sequencing kit (ThermoFisher Scientific, Waltham, MA, USA).
Primer AAAAAATAAAACCCCC (618-DAT-Seq) was used for DAT sequencing PCR. 
The PCR protocol (SeqATRev) implied 96 °C for 1 minute, followed by 25 cycles composed of 96 °C for 5 seconds, 60 °C for 90 seconds and 50 °C for 90 seconds. 
Reverse Primer 544-R2 was used for DRD2 sequencing PCR. The PCR protocol (SeqSTD) implied 96°C for 1 min, followed by 28 cycles composed of 96°C for 10 sec, 50°C for 5 sec and 60°C for 4 min. 
Both samples were subsequently hold at 12°C until further processing.
Purification of sequencing PCR was automized via Biomek NXP using CleanNA DTR beads (CG Biotech®). Sequencing itself according to Sanger was performed on a Applied Biosystems® 3500 Series Genetic Analyzer (ThermoFisher Scientific, Waltham, MA, USA).






S4 Statistics - Quality Control 
DRD2
A total of 3 out of 46 of the CpGs were excluded from the analysis during quality control, n = 1 (p221) due to missing values and n = 2 (m83 and p4) due to low variance. Control subject ID K08 was excluded due to missing methylation values. 
[bookmark: _GoBack]
DAT
A total of 5 out of 15 of the CpGs were excluded from the analysis during quality control, n = 4 (m921, m925, m932, m935) due to missing values and n = 1 (m955) due to low variance. Control subjects ID K14 and K26 were excluded due to missing methylation values. 











