Evolutionary and Developmental Signatures of Cortical Folding:

Genomic Human Accelerated Regions and Sulcal Pits Variation in Schizophrenia
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Introduction

v" Human Accelerated Regions (HARs), rapidly evolved genomic
elements, are thought to shape human-specific brain
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features by influencing early cortical development (1). cenes
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c To characterize divergence in sulcal pit
patterns between individuals with SZ and
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v" Sulcal pits, the earliest and most stable folding features of
the cerebral cortex, provide an adult-accessible window into
prenatal brain development (2).

v" Disruptions in these mechanisms may underlie atypical
folding patterns in schizophrenia, a disorder often viewed as

a by-product of evolutionary adaptations supporting human
cognition
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To assess whether prenatal HARs-related
gene expression is associated with this
variation.

Sample: 189 healthy controls (HC) and 237 patients with schizophrenia (SZ)

Divergence analysis of sulcal pits patterns

Sulcal pits extraction

White matter
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Sulcal pits were identified from white matter surfaces generated by FreeSurfer

Identiﬁcation of sulcal pits
and graph formation

Sulcal basin %
Position Area @
yi
X; \ /
Combined
O ~

feat
di I ’ eatures \

© Depth Graph topologym

Graphs were created for each hemisphere and lobe, treating sulcal pits as nodes and their connections

Sulcal graph

Sulcal pit (i)

graph topology and all combined features (3).

as edges, and were compared between HC and SZ patients based on 5 measures: area, depth, position,

Association between prenatal HARs genes and sulcal pits variation

HARs transcriptomic data from the BrainSpan averaged by lobe

Parietal
Lobe

r
BRAINSPAN |

® &
'\ ¥

=< Occipital
S= Lobe

Temporal
Lobe

Selection of 179 HARs-related genes from the BrainSpan database and averaging of their
expression by lobe across three prenatal developmental windows.

Partial Least Squares Regression Analyses (PLS-R)

Covariation between the differences in sulcal
HARSs pits divergence between HC and SZ in each
X Y lobe and transcriptomic data from the
BrainSpan corresponding to each prenatal

temporal window was tested using PLS-R.

Results

Divergence analysis of sulcal pits patterns

; @ \‘L' Female patients with SZ showed differences in the graph
topology of the right parietal lobe compared to HC:

t = 3.92; pror = 0.006; d = - 0.63

Graph topology ‘
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Male patients with SZ displayed a global differential sulcal
4 Pits patternin the left frontal lobe compared to HC:
t = 4.22; prpr = 0.001;d = - 0.54
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e Association between prenatal HARs genes and sulcal pits variation

The first component of the PLS-R across temporal windows
explained 52 — 61% of sulcal pits differences

q I When exploring the correlation matrices of the PLS-R
i Depth
o models, depth clustered separately from the other features

4%)(1)2

The performance of the PLS-R indicated that we should consider the results exploratory (Q2 < 0)

FOXP2 was the gene more highly correlated with sulcal pits
variation across prenatal developmental windows.

We identified sex-specific patterns of sulcal pits in
patients with schizophrenia in the left frontal lobe, a
region related to cognitive human-specific abilities
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