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Tissue physical states and rigidity transitions are known to be controlled by various cellular properties but
the impact of sub-cellular organelles on tissue states remains unexplored. By combining theoretical modeling
with in-vivo experiments, we uncover a novel nuclear jamming transition. Introducing nuclei as soft parti-
cles in the model, we investigate how nuclei affect tissue states. Tissue dynamics gradually decelerate and
tissue structure becomes more ordered as nuclear volume fraction increases. Structural and mechanical mea-
surements within retinal tissues of zebrafish embryos reveals a nuclear jamming transition during embryonic
development. Our findings highlight a novel rigidity transition governed by nuclei, potentially serving as a
crucial mechanism in embryonic tissues.
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