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We verified that plants maintain optimal pyrophosphate concentrations in
different tissues by utilizing two types of hydrolytic enzymes, V-PPase and sPPase, selectively. In
columella cells at the root apex, ectopic expression of V-PPase led to a reduction in starch and
enlargement of vacuoles, a phenomenon also observed in mutants lacking H+ transport activity. This
suggests a physiological significance in maintaining low V-PPase expression for functional
integrity. Regarding the enhanced V-PPase deficiency phenotype in aerial parts when NH4+ was not
used as a nitrogen source, it was determined that no other hydrolytic enzymes besides V-PPase and
sPPase were involved, and there were no changes in their expression levels. However, identifying the

pathway of PPi production in the aerial parts remains unresolved and is a subject for future
research.
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