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Dissecting the impact of ASTN1 variants on human cortical development

Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)

Recent work has established ASTN1, encoding astrotactin-1, as a causal gene for an autosomal recessive
neurodevelopmental disorder characterized by developmental delay, epilepsy, and variable cortical and cerebellar
malformations. These findings align with earlier studies in Astn17/~ mice, which display a cerebellar phenotype
resulting from impaired neuronal migration and establish ASTN1 as a key regulator of radial glia-guided neuronal
migration, a process required for the formation of laminar brain structures.

In parallel, high-throughput sequencing allowed us to identify de novo heterozygous missense variants in five
patients with neurodevelopmental disorders, with or without cortical and cerebellar anomalies, suggesting that
ASTN1-related disorders may not be restricted to a purely recessive model. We therefore hypothesize that distinct
classes of ASTN1 variants, biallelic loss-of-function versus heterozygous missense variants, potentially acting
through gain-of-function or dominant-negative effects, lead to disease through different, yet potentially
convergent, cellular mechanisms.

To investigate these mechanisms, the M2 student will leverage patient-derived and CRISPR/Cas9-engineered
induced pluripotent stem cell (iPSC) models encompassing both variant types. We generated patient-derived iPSC
lines with CRISPR/Cas9-corrected isogenic controls and complementary mutant lines derived from control iPSCs,
enabling robust comparisons while controlling for genetic background and capturing human-specific
developmental processes. These iPSC lines will be differentiated into 2D neural rosettes and 3D cortical organoids
modeling human cortical development, recapitulating radial glia organization and neuronal migration.

Combined immunofluorescence and confocal imaging, together with light-sheet microscopy, will assess neural
progenitor dynamics, neuronal differentiation, and cortical cytoarchitecture, with emphasis on radial glia
scaffolding and neuronal migration. In parallel, single-cell RNA sequencing will characterize cellular composition
and transcriptional states in mutant versus control organoids and identify transcriptional alterations associated
with impaired neuronal migration and neuron—glia interactions.

Altogether, this project aims to dissect how ASTN1 variants impair human cortical development and determine
whether different mutational classes converge on common or distinct pathogenic pathways, providing broader
insights into neuronal migration in the developing human brain.
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