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Figure 1. Evolution of sulcal opening and grey matter thickness with age in the main brain sulci. a.
Schematic definition of the opening and grey matter thickness for the Brainvisa sulci. b. Age distribution in the
UK Biobank sample with MR Imaging. c. Mean opening (red) and mean grey matter thickness (blue) vs age.
(light blue and light red represent left hemisphere values; dark blue and red represent right hemisphere values)

Figure 2. Heritability estimates of the sulcal opening (a.) and sulcal grey matter thickness (b.). (p <
0.00125 Bonferroni corrected). Main sulci have been annotated using Brainvisa abbreviation (SC: Central, FIP:
Intraparietal, FCLp: Sylvian fissure, FCMpost: Posterior Cingulate, FCMant: Anterior Cingulate, STs:
Superior Temporal, STiant: Inferior Temporal, SFsup: Superior Frontal, SFinf: Inferior Frontal, Ssp:
Subparietal). The sulci are displayed using the Statistical Probability Anatomy Map (SPAM) representation,
which represents the average sulci shape and position on the reference base of the Brainvisa sulci extraction

pipeline (Perrot et al. 2011).
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Figure 3. GWAS hits upstream of KCNK2 regulating the sulcal opening. 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 sulcal opening and standard
error for each configuration of variants in the most significant sulci; c) Locuszoom display (Pruim et al. 2011) of
the phenotype-variants association for the region upstream of KCNK2 with the left posterior cingulate sulcus
opening as a phenotype.
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Single-tissue eQTL

Tissue Samples Beta p-value Effect Size (with 95% ClI)
Brain - Substantia nigra 80 0.243 0.04 p—
Brain - Cerebellar Hemisphere 125 0.178 0.1 T
Brain - Cortex 136 0.162 0.1 +——
Brain - Hypothalamus 108 0.160 0.08 ——

® Adipose - Subcutaneous 385 0.155 1.6e-3 - -
Nerve - Tibial 361 0.151 2.5e-3 -
Uterus 101 0.139 0.2 -
Colon - Transverse 246 0.130 0.01 -

® Vagina 106 0.130 0.4 _—
Brain - Anterior cingulate cortex (BA24) 109 0.120 0.2 -——

@ Heart - Left Ventricle 272 0.106 0.2 —i—
Breast - Mammary Tissue 251 0.104 0.04 —
Brain - Hippocampus 111 0.0873 0.3 -1 —
Testis 225 0.0850 0.3 -

© Adrenal Gland 175 0.0714 0.08 -
Stomach 237 0.0696 0.3 - —

@ Esophagus - Mucosa 358 0.0615 0.3 N B
Brain - Amygdala 88 0.0488 0.6 ——

@ Thyroid 399 0.0480 0.3 N B
Brain - Nucleus accumbens (basal ganglia) 130 0.0466 0.5 —ti—
Muscle - Skeletal 491 0.0460 0.3 -

® Pancreas 220 0.0451 06 —i—

@ Artery - Tibial 388 0.0450 0.4 -+

@ Skin - Sun Exposed (Lower leg) 414 0.0426 0.4 -.—

@ Artery - Aorta 267 0.0399 0.6 ——
Lung 383 0.0274 0.6 -

@ Esophagus - Gastroesophageal Junction 213 0.0222 0.8 ——

@ Small Intestine - Terminal lleum 122 0.0171 0.8 ——
Colon - Sigmoid 203 0.0142 0.9 .
Brain - Caudate (basal ganglia) 144 0.0135 0.7 -
Cells - Transformed fibroblasts 300 0.00545 0.9 -
Minor Salivary Gland 85 0.00131 1 —_—
Prostate 132 -0.0162 0.9 -_——
Brain - Frontal Cortex (BA9) 118 -0.0165 0.8 ——
Brain - Cerebellum 154 -0.0198 0.8 —_—l
Esophagus - Muscularis 335 -0.0217 0.7 .
Brain - Putamen (basal ganglia) 111 -0.0234 0.6 —i—
Artery - Coronary 152 -0.0256 0.7 ——

@ Skin - Not Sun Exposed (Suprapubic) 335 -0.0467 0.4 -
Adipose - Visceral (Omentum) 313 -0.0549 04 -
Pituitary 157 -0.0702 04 —_—ll
Brain - Spinal cord (cervical c-1) 83 -0.100 0.3 ———
Ovary 122 -0.501 6.5e-6 —_—

Effect Size (beta)
Figure 4. 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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Table 1. Significant genome wide association hit SNPs (discovery p < 5-10°® and replication p < 0.05). Bold
rsid correspond to variants that are further investigated in Figure 3, the remainders are in Figures S7-S8.

Pos B p-val B p-val Nearest
Feature [ Sulcus chr rsid
(GRCh37) Discovery (= 12150) | Replication (= 3430) | Gene
FCMpost left |1 215134722 rs755576 |-0.101 1.7-10° [-0.075  0.02 KCNK2
FCMpost left |1 215135752 rs6667184 |-0.052 2.6:10° [-0.046 6.2:10° [KcNK2
FCMpost left |1 215140283 rs504473 [0.053 22-10° [0.043  0.02 KCNK2
FCMpost left 0.063 2.3-10 [0.064 3.2:10°
FCMpost right 1 215150200 rs864736 0061 3810% |o061 47.10° |KCNK2
FCMpost left -0.121 3.0-10™ [-0.083 5.1-107
FCMpost right -0.116 7.9-10™ |-0.073 0.01
FIP left L 215154276 rs59084003 -0.071 9.7-10"° [-0.044 0.04 K2
> |FP right -0.072 3.4-10" |-0062 1.8-10°
£ |SCright -0.074 2.7-10° |-0.058 0.01
é_ SsP left -0.061 56-10° [-0.042 0.02
O  [FCMpostleft |1 215186121 rs2841614 |-0.093 4.1-10° |-0.084 51.10° |KkCNK2
FCMpost left |1 215191552 rs1452608 [-0.054 52-10™ [-0.044 4.7:10° |kcNK2
FCMpost right|1 215135752 rs6667184 [-0.058 15-10™ [-0.046 4.0-10° |kcNK2
SC left 9 113699603 rs10980645[0.038  4.5-10° [0.033  0.01 LPARL
STs right 12 106476805 rs12146713(0.05  9.3-10™° [0.031  0.03 NUAK1
SFinf left -0.031 5.0-10° [-005  1.7-10°
STs left 16 87226206 rs9933149 (-0.033 2.6-10™ [-0.019 0.03 C160rf95
STs right -0.031 2.2-10° |-0.024 8.2-10°
SFinf left 16 87237863 rs4843549 [-0.033 55-10° [-0.047 59:10° |ci6orfos
2 FCMpost left 215150260 rs864736 -0.023 8310 [-0.02 6.2.10° CONKa
s L |FCMpost right -0.024 9.6-10™ ]-0.019 0.01
Q) -Lf, FIP right 1 215154276 rs59084003(0.037  7.3:10"° [0.037  5.6-10° [kcNK2
S [FCLp left 8 11836318 rs11774568(0.018 4.2.10° [0.017  4.9-10° [perB135
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