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We are looking for motivated students to join an exciting and cutting-edge project at the intersection of stem cell biology,
developmental neuroscience, and live-cell imaging.

Our team uses organoids - 3D models of the spinal cord derived from mouse pluripotent stem cells - to recreate
early developmental processes in a dish. These organoids offer a unique opportunity to study how cells make fate decisions
in a context that closely mimics real tissues.

The project focuses on two key transcription factors, PAX3 and PAX7, which are essential for shaping the sensory
dorsal part of the spinal cord. Although these proteins are well-known regulators of gene expression, we still don’t fully
understand how their activity switches between gene activation and repression in real time, and how this is linked to cell
fate decisions.

To go beyond traditional genomic methods, we’re implementing advanced live imaging techniques,
including FRAP (Fluorescence Recovery After Photobleaching) and Single Particle Tracking, to visualize the dynamic
behavior of these transcription factors inside the nuclei of living cells. These approaches allow us to witness in real time i)
the rapid binding and unbinding of transcription factors to DNA, ii) their local enrichment into hubs and iii) their mode of
diffusion within the nuclear space, offering insights into how their mobility and interactions with chromatin and their co-
regulators are regulated during development and could impact cell fate.

By combining cutting-edge microscopy with powerful organoid models, this project provides a unique opportunity to
explore the real-time mechanisms of gene regulation in a living developing system.
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