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Elucidation of the mechanism of radial oxygen loss barrier formation and
verification of its contribution to the improvement of waterlogging tolerance of
maize
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Zea nicaraguensis, a wild relative of maize, exhibits higher waterlogging
tolerance than maize, because it can form a radial oxygen loss (ROL) barrier that prevents oxygen
leakage from the roots to waterlogged soil. In this study, we identified the regulatory gene for ROL

barrier formation (designated as "ROL BARRIER FORMATION-1" (RBF1)) of Zea nicaraguensis by fine
mapping, and confirmed that an ROL barrier was formed when RBF1 gene was transformed into maize.
Root elongation under waterlogged deoxygenated conditions was larger in the near-isogenic line (NIL)

containing the RBF1 locus than in maize inbred Mi29. RNA-Seq analysis suggested that RBF1 induces
the expression of lignin and suberin biosynthetic genes to promote ROL barrier formation.
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