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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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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
-6

. (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
-8

 and replication p < 0.05). Bold 

rsid correspond to variants that are further investigated in Figure 3, the remainders are in Figures S7-S8. 

 

Feature Sulcus chr 
Pos  

(GRCh37) 
rsid 

β p-val β  p-val Nearest 

Gene Discovery (≈ 12150) Replication (≈ 3430) 

O
p

en
in

g
 

FCMpost left  1 215134722 rs755576 -0.101 1.7·10
-9

 -0.075 0.02 KCNK2 

FCMpost left  1 215135752 rs6667184 -0.052 2.6·10
-9

 -0.046 6.2·10
-3

 KCNK2 

FCMpost left  1 215140283 rs504473 0.053 2.2·10
-8

 0.043 0.02 KCNK2 

FCMpost left  
1 215150260 rs864736 

0.063 2.3·10
-14

 0.064 3.2·10
-5

 

KCNK2 
FCMpost right  0.061 3.8·10

-14
 0.061 4.7·10

-5
 

FCMpost left  

1 215154276 rs59084003 

-0.121 3.0·10
-14

 -0.083 5.1·10
-3

 

KCNK2 

FCMpost right  -0.116 7.9·10
-14

 -0.073 0.01 

FIP left  -0.071 9.7·10
-10

 -0.044 0.04 

FIP right  -0.072 3.4·10
-11

 -0.062 1.8·10
-3

 

SC right  -0.074 2.7·10
-9

 -0.058 0.01 

SsP left  -0.061 5.6·10
-9

 -0.042 0.02 

FCMpost left  1 215186121 rs2841614 -0.093 4.1·10
-9

 -0.084 5.1·10
-3

 KCNK2 

FCMpost left  1 215191552 rs1452608 -0.054 5.2·10
-11

 -0.044 4.7·10
-3

 KCNK2 

FCMpost right  1 215135752 rs6667184 -0.058 1.5·10
-11

 -0.046 4.0·10
-3

 KCNK2 

SC left  9 113699603 rs10980645 0.038 4.5·10
-8

 0.033 0.01 LPAR1 

STs right  12 106476805 rs12146713 0.05 9.3·10
-10

 0.031 0.03 NUAK1 

SFinf left  

16 87226206 rs9933149 

-0.031 5.0·10
-8

 -0.05 1.7·10
-6

 

C16orf95 STs left  -0.033 2.6·10
-11

 -0.019 0.03 

STs right  -0.031 2.2·10
-10

 -0.024 8.2·10
-3

 

SFinf left  16 87237863 rs4843549 -0.033 5.5·10
-9

 -0.047 5.9·10
-6

 C16orf95 

G
M

 

th
ic

k
n

es
s FCMpost left  

1 215150260 rs864736 
-0.023 8.3·10

-10
 -0.02 6.2·10

-3
 

KCNK2 
FCMpost right  -0.024 9.6·10

-10
 -0.019 0.01 

FIP right  1 215154276 rs59084003 0.037 7.3·10
-10

 0.037 5.6·10
-4

 KCNK2 

FCLp left  8 11836318 rs11774568 0.018 4.2·10
-8

 0.017 4.9·10
-3

 DEFB135 
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