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Spain
DEVELOPMENTAL BIOLOGY

 Hypothesis

 New Finding

In this superb paper, Nelson and colleagues show that cell aggregates 
recognize geometry, and respond coordinately to substrates of 
different shape by producing specific patterns of growth. The 
geometrical information is read by the cells as differences in 
mechanical tensions within the aggregate. During development, 
oftentimes patterns of local proliferation are responsible for giving forms to 
organs, by budding, branching, folding etc. of groups of cells. Nelson and 
co-workers offer a new explanation for how those patterns of growth may 
arise. When a sheet of cells is cultured on shaped substrates, specific patterns 
of cell proliferation appear, with the maximum growth happening at the sites 
of predicted maximal tension within the sheet. Thus, substrates of different
form result in different growth patterns. When, experimentally, the stability of 
the intracellular scaffold is reduced, or the intercellular junctions are loosened, 
these local growth patterns disappear, demonstrating that it is indeed tension 
that cell aggregates sense to localize growth. This paper contributes a new 
way of looking at how form is sculpted during development, complementing 
the gene- and morphogen-centered paradigm which has dominated the scene 
during past decades. 
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 Hypothesis

 New Finding

 Tech Advance

In this work, Nelson et al. used sophisticated microfabricated flexible 
substrates to control the geometry of endothelial cell sheets and 
found that cells positioned at areas of the substrate that according to 
computational models confer the highest mechanical stress, grow 
most rapidly. They concluded that such proliferation depends on key 
regulators of cytoskeletal contraction (Rho-kinase, myosin light chain kinase) 
and functional cadherin-mediated cell-cell adhesion. The quest into how the 
mechanically coupled monolayers of epithelial cells transmit tension inside the 
cell to regulate cell proliferation and other key cellular processes continues 
with increasing sophistication and novel technologies. 
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