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Supplementary material 
Supplementary methods
Image acquisition T1-weighted high-resolution anatomical images were acquired (Gyroscan Intera 3T, Philips Medical Systems, Best, NL) using a three-dimensional fast gradient echo sequence (turbo field echo), with a repetition time of 7.4 milliseconds, echo time=3.4 milliseconds, flip angle=9°, two signal averages, inversion prepulse every 814.5 milliseconds, acquired over a field of view of 256 (feet-head) x 204 (anterior-to-posterior) x 160 (right-to-left) mm, phase encoding in anterior-to-posterior (AP) and right-to-left (RL) direction, reconstructed to voxels of 0.5 mm x 0.5mm x 0.5mm. The magnetic resonance imaging (MRI) scanner gradient system used for the acquisition of imaging data of the MNC sample was upgraded in 2008. Albeit the MRI sequence remained identical before and after the gradient system upgrade, the scanner upgrade was additionally modeled as nuisance regressor of no interest.

Genotyping. The sample was genotyped using the Infinium PsychArray-24 that includes 265,000 proven tag SNPs found on the Infinium HumanCore-24 BeadChip, 245,000 markers from the Infinium Exome-24 BeadChip, and 50,000 additional markers associated with common psychiatric disorders. These additional SNPs include genetic variants associated with the research of common psychiatric conditions such as schizophrenia, bipolar disorder, autism spectrum disorders, attention deficit hyperactivity disorder, major depressive disorder, obsessive compulsive disorder, anorexia, and Tourette’s syndrome. Genotyping was performed in a single batch. Quality control (QC) procedures were implemented using PLINK. 2 Samples with low genotype rates <95%, sex inconsistencies (X-chromosome heterozygosity), and genetically related individuals were not included in the present study. We also excluded SNPs that had a poor genotyping rate (<95%), strand ambiguity (A/T and C/G SNPs), a low minor allele frequency (MAF<1%), or that showed deviation from Hardy-Weinberg Equilibrium (p<10-6). 
Imputation. The quality control genotype data was imputed using the Haplotype Reference Consortium (HRC) reference panel (v3.20101123) in minimac (http://www.haplotype-reference-consortium.org/home).3 Following the imputation, only the autosomal SNPs that passed the quality control criteria (MAF > 0.1 and imputation quality score > 0.9) were converted to best guess genotypes and used for subsequent polygenic analysis. The major histocompatibility complex region was excluded from the PGS calculation because of its complex linkage disequilibrium structure.
Supplementary results
Associations between PGS and further clinical and sociodemographic variables

To investigate whether the applied PGS would associate with further clinical or sociodemographic variables, we carried out separate linear models in analogy to analysis step 1. by including age, sex, MDS components, PGS (p=.001) as well as the interaction term PGS x sex as predictor and separately BDI, STAI, IQ and education years as dependent variable. No significant main effect of PGS and no significant PGS x sex interaction effect occurred (all ps > .373).  

Sensitivity analyses of interaction effects of PGS x sex on BMI and brain structure 

We aimed to investigate whether interaction effects of PGS x sex on BMI and brain structure would similarly be present in participants without clinically relevant obesity or underweight. To this end, analyses steps 1) and 2) were repeated by excluding all subjects with BMI >30 (n= 35) or BMI < 18.5 (n= 3). While in this sensitivity analysis no significant interaction effect of PGS x sex on BMI could be detected (F(1,331)= .790, p= .375, ηp2=0.002),  significant PGS x sex interaction effects on prefrontal surface area emerged in the left pars orbitalis (F(1,331)= 11.220, p= .001, ηp2=0.033) and the left rostral middle frontal gyrus (F(1,333)= 9.906, p= .002, ηp2=0.029) that would survive FDR correction for multiple testing consistent with main analysis step 2).
Mediation analysis of PGS, brain structure and BMI

To investigate potential indirect (mediation) effects of PGS on BMI through prefrontal surface area, mediation analyses were conducted using the PROCESS macro for SPSS which is based on a bootstrapping approach. For each indirect effect PROCESS yields unstandardized coefficients, significance is assumed if the 95% confidence interval does not include zero.

PGS(p= .001) was included as predictor (independent) variable (x), surface area of the left rostral middle frontal gyrus was included as mediator (m) and BMI as outcome (dependent) variable (y).  No significant mediation (indirect) effect could be detected in mediation analysis carried out in the entire sample (indirect effect: .0019, SE= .0272; 95%-CI= -.0519 to .0644). Since our primary analysis indicated a sex-specific association between PGS, surface area and BMI, we additionally carried out mediation analyses separately in the male and female subsample. Similarly, no mediation effect occurred in the female subsample (indirect effect: -.0384, SE= .0469; 95%-CI= -.2075 to .0140), nor in the male subsample (indirect effect: .1174, SE= .0893; 95%-CI= -.0337 to .3264).

Supplementary Table 1: Results of regression models for all calculated polygenic scores (independent variable) 

on body mass index (dependent variable) including age, sex and MDS components as nuisance regressors in the model. 
	 
	Unstandardized Coefficients
	Standardized Coefficient
	t
	p

	 
	B
	Std. Error
	Beta
	
	

	 
	 
	 
	 
	 
	 

	PGS (p=1.0)
	-0.260
	0.203
	-0.064
	-1.280
	0.201

	 
	 
	 
	 
	 
	 

	PGS (p=0.5)
	-0.283
	0.203
	-0.070
	-1.398
	0.163

	 
	 
	 
	 
	 
	 

	PGS (p=0.4)
	-0.224
	0.202
	-0.055
	-1.108
	0.269

	 
	 
	 
	 
	 
	 

	PGS (p=0.3)
	-0.247
	0.201
	-0.061
	-1.230
	0.220

	 
	 
	 
	 
	 
	 

	PGS (p=0.2)
	-0.284
	0.201
	-0.070
	-1.416
	0.158

	 
	 
	 
	 
	 
	 

	PGS (p=0.1)
	-0.201
	0.200
	-0.050
	-1.007
	0.315

	 
	 
	 
	 
	 
	 

	PGS (p=0.01)
	-0.210
	0.198
	-0.052
	-1.060
	0.290

	 
	 
	 
	 
	 
	 

	PGS (p=0.001)
	-0.305
	0.199
	-0.075
	-1.530
	0.127


Note: Beta is the standardized B. Beta indicates the change in the outcome when there is a one unit change in the predictor.

Supplementary Table 2. ANCOVA results for main effects of PGS and PGS x sex interaction effects on cortical thickness including age, sex and MDS components as nuisance covariates. Hemisphere, F-values (F), uncorrected p-values (p) and partial eta squared (ηp²) values are presented. *indicates FDR corrected significance at p < .05.
	 
	Main effect PGS
	Interaction effect PGS x sex

	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	 
	Hemisphere
	F
	p
	ηp²
	
	Hemisphere
	F
	p
	ηp²
	 
	Hemisphere
	F
	p
	ηp²
	
	Hemisphere
	F
	p
	ηp²

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	Caudal middle frontal gyrus
	Left
	.097
	.755
	.000
	
	Right
	.792
	.374
	.002
	 
	Left
	.946
	.331
	.003
	
	Right
	.802
	.371
	.002

	Lateral orbitofrontal cortex
	Left
	1.901
	.169
	.005
	
	Right
	.003
	.958
	.000
	 
	Left
	.476
	.491
	.001
	
	Right
	.003
	.954
	.000

	Medial orbitofrontal cortex
	Left
	3.106
	.079
	.008
	
	Right
	1.775
	.184
	.005
	 
	Left
	.239
	.626
	.001
	
	Right
	.687
	.408
	.002

	Paracentral lobule
	Left
	.003
	.959
	.000
	
	Right
	.457
	.499
	.001
	 
	Left
	.395
	.530
	.001
	
	Right
	.615
	.433
	.002

	Pars opercularis
	Left
	1.397
	.238
	.004
	
	Right
	.738
	.391
	.002
	 
	Left
	.048
	.826
	.000
	
	Right
	.499
	.480
	.001

	Pars orbitalis
	Left
	2.413
	.121
	.006
	
	Right
	.468
	.495
	.001
	 
	Left
	.082
	.774
	.000
	
	Right
	.442
	.507
	.001

	Pars triangularis
	Left
	.008
	.930
	.000
	
	Right
	1.286
	.258
	.003
	 
	Left
	6.138
	.014
	.016
	
	Right
	.240
	.624
	.001

	Precentral gyrus
	Left
	.085
	.771
	.000
	
	Right
	.742
	.390
	.002
	 
	Left
	.030
	.863
	.000
	
	Right
	.711
	.400
	.002

	Rostral middle frontal gyrus
	Left
	.086
	.769
	.000
	
	Right
	.044
	.833
	.000
	 
	Left
	.217
	.642
	.001
	
	Right
	.137
	.711
	.000

	Superior frontal gyrus
	Left
	.002
	.963
	.000
	
	Right
	.377
	.540
	.001
	 
	Left
	.111
	.740
	.000
	
	Right
	.427
	.514
	.001

	Frontal pole
	Left
	.247
	.619
	.001
	
	Right
	.038
	.846
	.000
	 
	Left
	.535
	.465
	.001
	
	Right
	.010
	.919
	.000


Supplementary Table 3. ANCOVA results for main effects of BMI and BMI x sex interaction effects on cortical surface area including age, sex and total intracranial volume as nuisance covariates. Hemisphere, F-values (F), uncorrected p-values (p) and partial eta squared (ηp²) values are presented. *indicates FDR corrected significance at p < .05.
	 
	Main effect BMI
	Interaction effect BMI x sex

	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	 
	Hemisphere
	F
	p
	ηp²
	
	Hemisphere
	F
	p
	ηp²
	 
	Hemisphere
	F
	p
	ηp²
	
	Hemisphere
	F
	p
	ηp²

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	Caudal middle frontal gyrus
	Left
	.138
	.711
	<.001
	
	Right
	.195
	.659
	.001
	 
	Left
	1.206
	.273
	.003
	
	Right
	2.453
	.118
	.007

	Lateral orbitofrontal cortex
	Left
	.163
	.686
	<.001
	
	Right
	.317
	.574
	.001
	 
	Left
	.273
	.601
	.001
	
	Right
	6.486
	.011
	.017

	Medial orbitofrontal cortex
	Left
	.001
	.972
	<.001
	
	Right
	1.192
	.276
	.003
	 
	Left
	.154
	.695
	<.001
	
	Right
	.573
	.450
	.002

	Paracentral lobule
	Left
	.044
	.834
	<.001
	
	Right
	.533
	.466
	.001
	 
	Left
	.541
	.462
	.001
	
	Right
	2.502
	.115
	.007

	Pars opercularis
	Left
	1.814
	.179
	.005
	
	Right
	1.424
	.234
	.004
	 
	Left
	1.770
	.184
	.005
	
	Right
	1.166
	.281
	.003

	Pars orbitalis
	Left
	.040
	.842
	<.001
	
	Right
	1.901
	.169
	.005
	 
	Left
	.021
	.885
	<.001
	
	Right
	1.220
	.270
	.003

	Pars triangularis
	Left
	4.558
	.033
	.012
	
	Right
	.927
	.336
	.002
	 
	Left
	4.687
	.031
	.012
	
	Right
	3.657
	.057
	.010

	Precentral gyrus
	Left
	.220
	.639
	.001
	
	Right
	.658
	.418
	.002
	 
	Left
	.004
	.953
	<.001
	
	Right
	.102
	.750
	<.001

	Rostral middle frontal gyrus
	Left
	5.788
	.017
	.015
	
	Right
	2.217
	.137
	.006
	 
	Left
	8.789
	.003
	.023
	
	Right
	.433
	.511
	.001

	Superior frontal gyrus
	Left
	.427
	.514
	.001
	
	Right
	.058
	.810
	<.001
	 
	Left
	3.793
	.052
	.010
	
	Right
	.769
	.381
	.002

	Frontal pole
	Left
	.003
	.960
	<.001
	
	Right
	.026
	.872
	<.001
	 
	Left
	.001
	.978
	<.001
	
	Right
	.012
	.911
	<.001


Supplementary Table 4. ANCOVA results for main effects of BMI and BMI x sex interaction effects on cortical thickness including age and sex as nuisance covariates. Hemisphere, F-values (F), uncorrected p-values (p) and partial eta squared (ηp²) values are presented. *indicates FDR corrected significance at p < .05.
	 
	Main effect BMI
	Interaction effect BMI x sex

	 
	
	

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	 
	Hemisphere
	F
	p
	ηp²
	
	Hemisphere
	F
	p
	ηp²
	 
	Hemisphere
	F
	p
	ηp²
	
	Hemisphere
	F
	p
	ηp²

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	

	Caudal middle frontal gyrus
	Left
	5.719
	.017
	.015
	
	Right
	5.803
	.016
	.015
	 
	Left
	1.753
	.186
	.005
	
	Right
	2.763
	.097
	.007

	Lateral orbitofrontal cortex
	Left
	.160
	.690
	<.001
	
	Right
	.265
	.607
	.001
	 
	Left
	1.674
	.197
	.004
	
	Right
	3.778
	.053
	.010

	Medial orbitofrontal cortex
	Left
	.469
	.494
	.001
	
	Right
	.909
	.341
	.002
	 
	Left
	.001
	.974
	<.001
	
	Right
	.691
	.406
	.002

	Paracentral lobule
	Left
	13.277
	<.001*
	.034
	
	Right
	11.006
	.001*
	.029
	 
	Left
	7.161
	.008*
	.019
	
	Right
	1.173
	.280
	.003

	Pars opercularis
	Left
	.960
	.328
	.003
	
	Right
	3.283
	.071
	.009
	 
	Left
	10.114
	.002*
	.026
	
	Right
	3.286
	.071
	.009

	Pars orbitalis
	Left
	.020
	.888
	<.001
	
	Right
	.180
	.672
	<.001
	 
	Left
	.073
	.787
	<.001
	
	Right
	.140
	.709
	<.001

	Pars triangularis
	Left
	.120
	.729
	<.001
	
	Right
	3.579
	.059
	.009
	 
	Left
	.012
	.911
	<.001
	
	Right
	4.499
	.035
	.012

	Precentral gyrus
	Left
	9.245
	.003*
	.024
	
	Right
	16.801
	<.001*
	.043
	 
	Left
	8.161
	.005*
	.021
	
	Right
	4.271
	.039
	.011

	Rostral middle frontal gyrus
	Left
	.287
	.593
	.001
	
	Right
	5.351
	.021
	.014
	 
	Left
	8.765
	.003*
	.023
	
	Right
	3.267
	.072
	.009

	Superior frontal gyrus
	Left
	2.796
	.095
	.007
	
	Right
	4.037
	.045
	.011
	 
	Left
	5.805
	.016
	.015
	
	Right
	7.339
	.007*
	.019

	Frontal pole
	Left
	.369
	.544
	.001
	
	Right
	.005
	.944
	.000
	 
	Left
	2.671
	.103
	.007
	
	Right
	.437
	.509
	.001


Figure legends
Figure S1. Plot depicting the association between BMI and left rostral middle frontal gyrus surface area. BMI, Body mass index.

Figure S2. Plot depicting the association between BMI and left rostral middle frontal gyrus thickness. BMI, Body mass index.

Figure S3. Plot depicting the association between BMI and left pars opercularis thickness. BMI, Body mass index. 

