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CONCLUDING REMARKS

Following the identification of an autoinhibitory domain in plant PM H+-ATPases, it was 
suggested that multiple environmental stimuli that regulate plant growth target this 
domain (Palmgren, 1991). This hypothesis has been strongly supported in recent years 

and, in particular, important roles for PM H+-ATPase regulation in guard cell and 
root physiology have emerged. Only a few of the protein kinases responsible 

for phosphorylating PM H+-ATPase phosphosites have been identified; notably, 
the protein kinase targeting the penultimate Thr residue is still not identified. 
Investigations of the physiological role of protein phosphatases and phospholipids in 

PM H+-ATPase regulation are also still in their infancy. Future studies should aim to 
elucidate all elements of the signal transduction pathways by which growth-

controlling factors regulate PM H+-ATPases, and establish how these pathways are 
integrated into the physiology of the plant.
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