Mechanosensitive gene regulation that coordinates
epiboly cell movements in zebrafish gastrulation
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INTRODUCTION
During vertebrate embryogenesis, mechanical
and geometrical inputs are integrated with gene
regulatory mechanisms to guide differentiation
and organ formation, however, the specific

epigenetic programs and genetic mechanisms that
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translate these mechanical cues into tissue tesdedadll
development remain poorly understood
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AIM OF THE STU DY NIRE e

To uncover the crosstalk between
mechanical forces and epigenetic
regulation of gene expression programs
during the movements of epiboly of the
zebrafish Enveloping Layer (EVL)
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3. Decreased mechanical tension triggers metabolic quieting and cellular stress, yet embryos
actively initiate a robust transcriptomic program to remodel adhesion junctions (Fig. 3)
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represent biological replicates grouped by experimental condition and sorted to track developmental progression.

CONCLUSIONS

Our study provides evidence that mechanical forces are essential regulators of gene expression programs during zebrafish
epiboly, highlighting a direct coupling between tissue mechanic and transcriptional regulation in early development.
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@Vlodulation of mechanical tension in the enveloping layer (EVL) results in distinct condition-dependent effects on epiboly progression and
embryonic morphology, indicating that cells actively interpret mechanical inputs to coordinate gastrulation movements.
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Transcriptomic analyses reveal that changes in mechanical tension leads specific and robust gene expression responses, such
as the activation of stress- and cytoskeleton-related pathways as well as the remodelling of adhesion-related gene networks.
Interestingly, embryos execute coordinated developmental program even under mechanical constraints, suggesting that there are
compensatory regulatory mechanisms that ensure developmental robustness.

All together, our resuts support a model in which mechanosensitive gene regulation integrates with biomechanical forces to orchestrate
coordinated cell movements during gastrulation, providing new insights into the crosstalk between physical forces and gene regulatory
networks in vertebrate embryogenesis.
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FUTURE
PERSPECTIVES

We aim also to perform integrative multiomic
analysis using 10X Chromium Single Cell
Multiome (scATAC-seq + scRNA-seq) and
Whole Genome Bisulfite Sequencing
(WGBS), to map mechanosensitive genes
and correlate them with chromatin
accessibility and DNA methylation patterns
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