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Titre du projet : Use of iPSC-derived organoids to characterize nucleoporin mutations causing neurological 
and kidney disorders 
 
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 
 
Nuclear pore complexes (NPCs) are massive protein assemblies that mediate the trafficking between the cytoplasm 
and the nucleus. Despite the universal role of NPCs in all nucleated cells, some of their constituents (nucleoporins, 
Nups) are linked to human hereditary diseases affecting specific cell types and organs. However, the underlying 
molecular mechanisms causing the pathologies are often unresolved. In most instances, it is unclear whether a 
given mutation affects the assembly or transport capability of the NPCs or a non-conventional function of the 
mutated nucleoporin (in cell cycle, gene regulation or genome integrity) at, or outside of, the nuclear pore. This 
project aims to functionally analyze mutations in structural nucleoporins that cause steroid resistant nephrotic 
syndrome (SRNS) a fatal kidney disease in children. To mimic these pathology-causing situations, the M2 student 
will use human induced pluripotent stem cells (h-iPSCs) bearing pathological mutations within one of these 
structural Nups (collaboration with C. Antignac and G. Mollet – Imagine Institute). He.she will differentiate the 
mutant and appropriate control iPSC lines towards 3D brain and/or kidney organoids and 2D neurones and/or 
podocytes and will combine quantitative imaging and molecular biology approaches to determine how a specific 
NUP mutation affects, possibly in a cell- or tissue-specific manner, NPC assembly, nuclear transport, and/or gene 
expression. The project will thus address a fundamental cell biological question on nucleoporin function within and 
outside NPCs and how mutations in these proteins affect cellular function and differentiation. At the same time, it 
will contribute to the characterization of the molecular basis of diseases, an essential step towards future targeted 
therapeutic interventions. 
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