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In land plants, the shoot epidermis covers the surface of the leaves to
protect them from desiccation and pathogen attack. In many plant species, the shoot epidermis is
formed only from the outermost cells of the aerial organs. However, the mechanisms by which only the

outermost cells are specified as the epidermis have remained unknown. In this study, we found that
when the inner mesophyll cells of the leaves were exposed to the surface, these outermost mesophyll
cells upregulate the expression of an epidermal fate promoting gene, ATML1. This observation
indicates that cells located on the organ surface develop into the epidermis irrespectively of their
origin. How do plant cells know they are on the surface? This study suggested that plant cells
recognize that they are located in the inner tissues of the leaves by sensing physical forces from
the outside, preventing them from differentiating into the epidermis.
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