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Spatio-temporal analysis of the effect of excess pyrophosphate on plant
development
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Pyrophosphate (PPi% is generated by biological reactions, and its removal is
essential for proper cell functions. In plants, H+-PPase is responsible for the removal of PPi, and
the H+-PPase loss-of-function mutant fugu5 over-accumulates PPi, and displays postgerminative

developmental and growth defects. In this study, the various developmental abnormalities caused by

excess PPi have been analyzed in a developmental stage, tissue, and cell type specific manner, in

order to elucidate the role of H+-PPase in plant metabolism and developmental regulation. As a

result, we demonstrated that the effect of excess PPi differs among leaf tissues, that the

degradation of PPi within guard cells is essential for exerting normal stomatal function, and that
temporary removal of PPi during the initial phase following seed germination is Eroved to be
necessary and sufficient to recover all developmental abnormalities in fugu5 background.
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