Table S1. Associated slopes for the Figure 1. ()

Feature | Sulcus Hemisphere | Slope
Sylvian Fissure I?ﬁ o
. left 0.0217
Anterior Cingulate right 0.0228
e left 0.0282
Posterior Cingulate right 0.0277
Intraparietal I?ﬁ o5
- right 0.0232
C | central wll 525
= right 0.0293
(<b)
o Inferior Frontal I?ﬁ oo
o) right 0.0225
Superior Frontal I?ﬁ Toa
right 0.0252
Inferior Temporal I?ﬁ oy
Superior Temporal I?ﬁ o
Subparietal right 0.0206
Sylvian Fissure I?ﬁ S ois
— left -0.0181
Anterior Cingulate right -0.0199
)
§ Posterior Cingulate :?;tht 88123
% Intraparietal et T
= p right -0.012
= | central o 60108
_ right -0.0105
<) left -0.0145
= ' '
b= Inferior Frontal right -0.0126
S _ left -0.0105
= Superior Frontal right -0.0099
feh) left -0.0154
QL ,
0 Inferior Temporal right -0.0156
Superior Temporal I?ﬁ o
right -0.0194
Subparietal right -0.0244




Table S2. Heritability estimates and their associated p-values corresponding to Figure 2.

Feature

Sulcus

Left Hemisphere

Right Hemisphere

Opening

Sylvian Fissure

0.4 +0.048 (5.3-10)

0.423 +0.049 (5.3:10™)

Anterior Cingulate

0.23 £ 0.049 (1.1-10°)

0.099 + 0.048 (0.02)

Posterior Cingulate

0.275 + 0.049 (7.2-107)

0.19 + 0.049 (4.9-10”)

Intraparietal

0.388 + 0.049 (1.6:10™)

0.345 + 0.049 (4.8-10™)

Central

0.445 + 0.049 (1.7-10™)

0.349 + 0.049 (6.7-10™)

Inferior Frontal

0.269 + 0.049 (1.2-10%)

0.317 +0.048 (9.7-10™)

Superior Frontal

0.246 + 0.049 (3.2-107)

0.285 + 0.049 (2.4-10°)

Inferior Temporal

0.151 + 0.049 (9.2-:10

0.184 + 0.049 (6.6-10)

Superior Temporal

0.342 +0.048 (2.4-10)

0.318 + 0.049 (1.2-10™)

Subparietal

0.198 + 0.049 (2.8-10”)

0.175 + 0.048 (1.1-107)

Grey Matter Thickness

Sylvian Fissure

0.371 +0.048 (2.8:10™)

0.323 + 0.048 (1.5:10™)

Anterior Cingulate

0.218 + 0.049 (3.1-10°)

0.079 + 0.048 (0.05)

Posterior Cingulate

0.144 +0.049 (1.3-10%%)

0.127 + 0.048 (3.4-10%)

Intraparietal

0.173 +0.048 (1.0-10™

0.239 +0.048 (2.0-107)

Central

0.232 +0.048 (4.2-107)

0.253 + 0.049 (5.6-10°)

Inferior Frontal

0.223 +0.048 (1.2:10°)

0.224 + 0.049 (1.6:10°)

Superior Frontal

0.151 + 0.048 (6.3-10™)

0.167 + 0.048 (2.0-10™)

Inferior Temporal

0.1 % 0.048 (0.02)

0.166 + 0.049 (2.6-10™)

Superior Temporal

0.254 + 0.048 (2.9-10%)

0.266 + 0.048 (7.4-107)

Subparietal

0.159 + 0.049 (5.7-10

0.123 + 0.048 (4.9-10°)




Table S3. Summary GTEx information on the significant loci (GTEx Analysis Release V7
(dbGaP Accession phs000424.v7.p2))

maf
chr rsid in ~12k Nearest gene(s) eQTLs GTEx (meta p-val)
subjects
KCNK2 (multi-tissue 9.7*10"-6; significant
1 rs864736 0.45765  KCNK2 )
tissue: ovary)
1 rs59084003 0.06957  KCNK2 No significant eQTLs (maf probably too low)
Highly intergenic regions, notably significant
DEFB136; eQTLs in brain tissues with genes ['CTSB',
8 rs11774568 0.27672
DEFB135 'RP11-481A20.10', 'RP11-481A20.11", 'RP11-
351121.7", 'RP11-351121.6", 'FAMG66A’]
9 rs10980645 0.29548  Intron of LPAR1 No significant eQTLS
ENSG00000257890.1 (lincRNA) (multi-tissue
12 rs12146713 0.09496 Intron of NUAK1 4.1*107-28; significant tissues: skin-
lower_leg; artery-tibial; adipose-subcutaneous)
LOC101928708; ENSG00000261651.1 (antisense RNA) (p-val
16 rs9933149  0.37965

C160rf95; FBXO31

computed only in testis tissue 3.0%10"-7)




MRI Acquisition
20,060 subjects
(UK Biobank showcase January 2018),

Y

QC and conversion to NIFTI Genotype Acquistion
by UK Biobank(Alfaro-Almagro et al., 2018) ~500,000 subjects

Y N\ .

Discovery cohort Replication cohort QC by UK Biobank (Bycroft et al., 2018)
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[

\

Hardy-Weinberg equilib. 10 (11,318)
minor allele frequency 1% (102,559)

missing genotype 10% (32,938 variants)
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minor allele frequency 1% (117,165)

variance inflation factor 10 (92,081)
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Morphologist pipeline l

Sulci extraction on individual subjects
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Figure S1. Schematic of the study design.



Principal components - Discovery cohort
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Figure S2. Ten genetic principal components (PCs) provided by UK Biobank to account for population

stratification.
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Figure S3. Correlation matrix (absolute values) of the 40 phenotypes considered. Note that, without taking
the absolute value, opening vs GM thickness correlations are always negative, while opening and GM thickness
separately are always positively correlated.
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Figure S4. Manhattan plots for five sulci considering their opening as the phenotype for the GWAS.
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Figure S5. Manhattan plots for five sulci considering their opening as the phenotype for the GWAS.
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Figure S6. QQ plots for five sulci considering their opening as the phenotype for the GWAS.
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Figure S7. QQ plots for five sulci considering their opening as the phenotype for the GWAS.
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Figure S8. Manhattan plots for five sulci considering their GM thickness as the phenotype for the GWAS.
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Figure S9. Manhattan plots for five sulci considering their GM thickness as the phenotype for the GWAS.
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Figure S10. QQ plots for five sulci considering their GM thickness as the phenotype for the GWAS.
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Figure S12. Linkage disequilibrium (r’ computed with PLINK) for SNPs in the significant locus upward
of KCNK2. The number of subjects for the different allelic configurations is displayed (number of subjects
homozygote major allele in blue, heterozygote in yellow, homozygote minor allele in red). The significant
variants in GWAS (Tab. 1) in LD with rs864736 and rs59084003 are in red and blue, respectively.

15



GM Thickness

35
* 3.30] |
& ¢ ' 4 }
CIQ E34 9 28 {
< ; ¢
2 . : S
4 o 3.25
CA CC AA CA CC AA CA CC
6092 2503 3530 6090 2503 3530 6092 2503
Alleles (Nb subjects)
GM Thickness
3.55 -
en | ¢ |
[—J
g ) 53.45 . Y330 ‘ t ’
= t
3 o | -
[7,) 3.35| ° 3:25
- TC TT CC TC T cC TC TT
1563 64 10524 1563 64 10526 1563 64
Alleles (Nb subjects)
10 — rPwith reference SNP 100
C. 0 02 04 06 08 1 rs864736
rs59084003 A\ L 2
T T rsse473 @
8 — 80
rs6667184 -
o rs1452608 §
® 6 rs59084003 - 60 3
= & =)
@ )
i 5
= rs755576A rs2841614 =
g | :
T4 rs504473 L 40 &
=
=
g
2 2 |2
I/.’.~\_ n A
E A 5 oA 0
KCNK2—~
T T T T
215 2151 215.2 215.3 215.4

Position on chr1 (Mb)

Figure S13. Most significant GWAS hits on KCNK2 regulating the GM thickness. First and second lines
correspond to rs864736 and rs59084003, respectively. Lines represents respectively: a. the log10(p-value) of
each SNPs mapped onto the nominally significant sulci among the ten considered; b. the mean GM thickness
and standard error for each configuration of variants in the most significant sulci; c. Locuszoom display (Pruim
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Figure S14. Four significant GWAS hits on the sulcal opening. Lines correspond to the SNPs presented in the
following order rs9933149 (a.), rs12146713 (b.) rs10980645 (c.) rs11774568 (d.). Columns represents
respectively the logl0(p-value) of each SNPs mapped onto the nominally significant sulci among the ten
considered; the mean sulcal opening and standard error for each configuration of variants in the most significant
sulci; Locuszoom display (Pruim et al. 2011) for each variant with the associated most significant phenotype.

17



i 12 A 2
' ¢ 100
. 159933149
N 08 .
10 |06
£ L os I 80
-02
: i 2
. 8
= . ] ‘e
2 g
g E
= §e . :
] 8
U g . ks é
1 “ H
a =
- * % 20
- } *
e
[sg) t 0
=3 f
\ LINC02181-> LOC101928708 > «-C160rf95 MAPILC3B >
=)}
@ 1 45 £
e t ~Logioigpmeez _ < roxos
LOC101928659 -+ «-ZCCHC14
CC TC TT ‘ T -
4683 5674 1765 87 87.1 87.2 87.3 874
Allele (N subj) Position on chr16 (Mb)
10| 7 100
08
s
— 04
M 8 80
02
< 2
=)
3 6 60 &
Z g :
1 E 8
5
o o 403
- §
oy =
o 12146713
- 24 - 20
\
(o)}
—
-NUAK1T «CKAP4 TCPIIL2~>
7T cT TC T T T o T
9928 2064 118 106.3 106.4 1065 106.6 106.7
Allele (N subj) Position on chr12 (Mb)
10| 7 ~ 100
2 L4 08
4
06
E . = 8- !:“ - 80
f 02
< o z
2 8
=N g 6 e &
~ v
1 < 3
] 3
Q o d Ll | e %
N: X 8109.80645 z
S
o) [
g ‘
— 4 +
w +
= {
MUSK— —LPaRY
ET GT GG T T
6027 5053 1061 1135 1136 137 1138 1139
Allele (N subj) Position on chrd (Mb)
* 10
t
Q + 84 rs|!7z4568 n
2] t T ® H
3 g
B 4 & g
= § |’
(=) ‘ :
g
3
& {
w } o
E t CL R “oerae LB AMOEOs ]
~ \ Cor4a-> «cTsB DEFBISS->  <LOCI00133267 < USPI7L2
: ' ez~ <~ DEFBIS NF705D> < FAMPOAZP
@ - LOC;"QEYBE
i t ~uspizL7
cC AC AA
6364 4827 945 116 17 1.8 1.9 12
Allele (N subj) Position on chr8 (Mb)

Figure S15. Four significant GWAS hits on the grey matter thickness of the sulci. Lines correspond to the
SNPs presented in the following order rs9933149 (a.), rs12146713 (b.) rs10980645 (c.) rs11774568 (d.).
Columns represents respectively: the log10(p-value) of each SNPs mapped onto the nominally significant sulci
among the ten considered; the mean sulci grey matter thickness and standard error for each configuration of
variants in the most significant sulci; Locuszoom display (Pruim et al. 2011) for each variant with the associated
most significant phenotype.

18



Tissue

Brain - Substantia nigra
Brain - Cerebellar Hemisphere
Brain - Cortex
Brain - Hypothalamus
@ Adipose - Subcutaneous
Nerve - Tibial
Uterus
Colon - Transverse
® Vagina
Brain - Anterior cingulate cortex (BA24)
@ Heart - Left Ventricle
Breast - Mammary Tissue
Brain - Hippocampus
Testis
© Adrenal Gland
Stomach
@ Esophagus - Mucosa
Brain - Amygdala
@ Thyroid
Brain - Nucleus accumbens (basal ganglia)
Muscle - Skeletal
® Pancreas
@ Artery - Tibial
@ Skin - Sun Exposed (Lower leg)
©® Artery - Aorta
Lung
@ Esophagus - Gastroesophageal Junction
@ Small Intestine - Terminal lleum
Colon - Sigmoid
Brain - Caudate (basal ganglia)
Cells - Transformed fibroblasts
Minor Salivary Gland
Prostate
Brain - Frontal Cortex (BA9)
Brain - Cerebellum
Esophagus - Muscularis
Brain - Putamen (basal ganglia)
Artery - Coronary
@ Skin - Not Sun Exposed (Suprapubic)
Adipose - Visceral (Omentum)
Pituitary
Brain - Spinal cord (cervical c-1)
Ovary

Samples Beta

80
125
136
108
385
361
101
246
106
109
272
251
111
225
175
237
358
88

399
130
491
220
388
414
267
383
213
122
203
144
300
85

132
118
154
335
111
152
335
313
157
83

122

0.243
0.178
0.162
0.160
0.155
0.151
0.139
0.130
0.130
0.120
0.106
0.104
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Figure S16. Multi-tissue eQTLs comparison for gene KCNK2 and variant rs864736 (ENSG00000082482.9

KCNK2 and 1 215150260 C A b37 eQTL). Meta-Analysis Random Effect Model2 (Han and Eskin 2011) p-

val = 9.7-10°. (Data Source: GTEx Analysis Release V7, dbGaP Accession phs000424.v7.p2)
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