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Introduction Research questions

Interruption of normal brain development due to preterm birth can entall altered cortical  Are cortical thickness and local gyrification indices
architecture development with aberrations not only in neonates and infants [1] but also In significantly different in VP/VLBW compared to FT
adolescents and adults [2-4]. Even though magnetic resonance imaging (MRI) studies individuals?

nave contributed important work to the understanding of these changes and their  Which biological processes could potentially underlie these
nossible mechanistic basis, cell biological underpinnings remain largely unidentified. aberrations?

Imaging transcriptomics addresses this issue by using cross-sample spatial correlation as
a proxy for similarity between cortical morphology and regional gene expression. Thus,
we Investigated cellular underpinnings of cortical thickness (CTh) and gyrification
alterations in preterm adults using an imaging transcriptomic approach.

Methods

A) Imaging data » Cortical morphology of 91 very preterm born adults (< 32
weeks of gestation and / or born with < 1500 g body weight;
VP/VVLBW) and 106 full-term (FT) controls captured by MRI

C) Imaging transcriptomics
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Figure 1: Imaging transcriptomics workflow. (A) Imaging data are preprocessed and parcellated into the * Explorative Gene Set Enrichment Analysis (GSEA) [7] was

34-region Desikan-Killiany atlas (left hemisphere only). A difference map between groups is correlated with used to analyze enrichment for GO biological processes
the preprocessed transcriptomic data (B) using cross-sample spatial Spearman correlation (C). Next, Gene
Set Enrichment Analysis Is conducted to retrieve biological processes. Adapted from [8].

Results

* Widespread reductions in CTh and IGI (Fig. 2) in the
VP/VLBW cohort, mainly in temporal and parietal association
cortices

» Significant associations between CTh and |Gl changes after
preterm birth and genes enriched for processes related to | f , i
synaptic transmission and synaptic organization (Fig.3) 500

« Particularly glutamate receptor signaling stands out

Figure 2: ROI-wise group difference in local gyrification index depicted as t-values corrected for sex
and scanner. Warm colors indicate regions with lower |Gl values in VP/VLBW Iindividuals compared to FT

C I . controls.
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