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Cell migration dynamics during zebrafish embryonic development

Context: Cell migration is a fundamental biological process involved in key physiological events such as embryonic
development, wound healing, and immune response. It also plays a major role in pathological conditions like cancer
metastasis, where cells acquire abnormal migratory properties. As a cell moves, it extends its plasma membrane forward
at the leading edge. Actin polymerisation under the membrane generates the driving force allowing the membrane to
move forward. To ensure optimal migration, precise regulation of actin dynamics is essential and controls key parameters
such as speed, directionality, and persistence.

Our team uses the zebrafish embryo to study how molecular signals control cell migration, with the aim of
understanding the cellular behaviours that shape the developing embryo. The zebrafish is a powerful model system that
can combine simple genetic and functional approaches with high-resolution imaging, enabling precise analysis of cell
dynamics at both tissue-wide and single-cell levels.

Project Overview: This project will use established experimental approaches, including functional perturbation, cell
transplantation, and high-resolution live imaging, to investigate the molecular mechanisms regulating cell migration
during early development. The student will participate in the functional characterisation of candidate genes identified
from transcriptomic datasets. These genes are predicted to regulate key aspects of cell migration, such as cytoskeletal
organisation, adhesion, and mechanosensing.

The internship will involve establishing gene expression patterns of selected candidates and initiating their functional
analysis through gain- or loss-of-function experiments (mRNA injection, morpholinos, CRISPR/Cas13d knockdown). Cell
migration parameters such as speed, persistence, and protrusion dynamics will be quantified using transgenic zebrafish
lines expressing fluorescent markers in migrating cells. Advanced imaging techniques, such as confocal, two-photon, and
light-sheet microscopy, will be used to visualise and analyse cell behaviour in real time.

Technical Methodology: Embryology (micro-injection, cell transplantation), high-resolution and fast imaging (confocal,
two-photons, light sheet), quantitative analysis of cell migration.

Environment: The internship will take place in the Advanced Microscopy pole of the Lab for Optics and Biosciences at
Ecole Polytechnique (LOB). This structure brings together experts in microscopy and biology, providing a great
environment for multidisciplinary interactions.
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