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Tissues are dynamic systems that self-organize into complex architectures, continuously reshaping 
during development, repair, and disease [1]. In this respect, epithelia are fundamental kinds of 
tissues as they line organs and cavities, form protective barriers such as the skin, and function as 
polarized monolayers of tightly packed cells. A central challenge at the interface of developmental 
biology, physics, and engineering is to understand and predict how mechanical forces drive this 
organization.  
Here,  we will see how it is possible to address these challenges combining  statistical models that 
reconcile physical constraints with data coming from different experimental techniques. In 
particular, we will discuss how tissue organization emerges from collective shape changes and cell 
rearrangements governed by local mechanical forces, including cortical tension, cell-cell adhesion, 
and internal pressure, ultimately leading to non-equilibrium phase transitions [2]. Moreover, we will 
focus on the role of nuclear mechanics in coordinating cell behavior, as well as the formation of 
multicellular rosettes that act as structural hubs for large-scale tissue remodeling [3].  
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