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Supplementary Figure 1: SNP-based heritability (h’sxe) of gray matter volume (GMV),
surface area (SA) and cortical thickness (CT) in the UKB. Similar to Figure 2 in the main text
but shows results for both hemispheres. Sex-specific spatial maps of SNP-based total heritability
(h%sne) Of regional cortical gray matter volume (GMV), surface area (SA) and cortical thickness
(CT) as measured by GCTA (Supplementary Data 2,3,4). Sample sizes for each category of

phenotypes are provided in Supplementary Data 1. Source data are provided as Source Data
file.
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Supplementary Figure 2: Comparison between phenotypic sex difference and sex
difference in h%syp. (a, b, ¢) Phenotypic sex differences for gray matter volume- GMV (a), surface
area - SA (b) and cortical thickness - CT (c) shown as t-statistics of the coefficient of the "sex"
term in a linear model which also controlled for age, age?, scanner position, Euler number, scan
center and corresponding global phenotypes (Methods, in main text). Red indicates higher value
in male participants whereas blue indicates higher values in female participants. Sample sizes for
each category of phenotypes are provided in Supplementary Data 1. (d, e, f) scatter plots of sex-
difference in h’sye (male - female) vs. phenotypic sex-difference for GMV (d), SA (e) and CT (f).
In these plots a positive coordinate indicates higher value in the male group. The points are
colored by cortical lobe assignment of the HCP parcellation as shown in the panel below the
scatter plots. Pearson’s correlation coefficients and corresponding p-values are also reported.
Source data are provided as Source Data file.
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Supplementary Figure 3: Heritability (h’sne) and genetic correlation (rg) in subcortical and
global phenotypes. a) Scatter plot showing male and female hsnp for 3 global and 23 subcortical
volumes. Data points show estimated h?sne +/- SE (Source Data) b) h%swe of subcortical structure
volumes. ¢) Autosomal genetic correlation (ry) between male and female participants for the same
phenotypes (as in a) as calculated by GCTA. Data points show rg +/- SE of rg as calculated by
GCTA. For subcortical volumes: N = 14071 male participants and N = 15831 female participants;
for global measures: N = 14484 male participants and N = 1623 female participants. Source data
are provided as Source Data file.
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Supplementary Figure 4: Scatter plots comparing genetic variance Ve and phenotypic
variance V; in both sexes. (a, b, ¢) show these values for each region in the HCP parcellation
(180 regions in each hemisphere) for gray matter volume (GMV), surface area (SA) and cortical
thickness (CT) corrected for age, age®, scanner position, Euler number, scan center and
corresponding global phenotypes. (d, e, f) show similar plots but for regions which showed
multiple-testing corrected (MTC) significant h?sxe (p < putc = 1.4e-4) only. The blue and red solid
lines show sex-specific fits to the data for which the coefficients can be found in Supplementary
Data 8. Source data are provided as Source Data file.
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Supplementary Figure 5: Between-sex genetic correlations (rg) in brain anatomy. Same as
Figure 3 in main text, but also including regions with h%e p-value >0.05. Genetic correlation rq
for gray. Matter volume - GMV/(a), surface area - SA(b) and cortical thickness - CT(c) and p-value
of ry <1 (calculated from a log likelihood test in GCTA) for GMV, SA and CT (d, e, f) are shown.
Only two regions showed significant rqy < 1 after multiple-testing correction (MTC) (p < pwrc =
0.05/360 = 1.4e-4): one in SA (superior parietal lobule medial Brodmann area 5, 5m, p=as 7.9 x
10 rg = 0.50 +/- 0.11) and one in CT (posterior insula, Pol1, p = 7.7e-5, ry = 0.46 +/- 0.11). Al
regional phenotypes were corrected for corresponding global measures (mean thickness, total

surface area and total brain volume) prior to calculating rg. Source data are provided as Source
Data file.
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Supplementary Figure 6: Plots showing the genomic region corresponding to the two
SNPs showing sex-differentiated effects in the brain phenotypes, a) chr16:rs113078989
and b) chrX:rs747862348. Figures were generated using https://genome.ucsc.edu/.
Chr16:rs113078989 is an intronic SNP of RBFOX1 but chrX:rs747862348 cannot be mapped to
any gene within 100 kb window using positional mapping.



