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Extracellular ATP Alleviates the Salicylic Acid-Induced Cell Death by Stimulating
NADPH Oxidase
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Abstract: Salicylic acid (SA) is an important signalling molecule for plant cells. At a lower concentration, SA
can induce the resistance responses of plants to bacterial (or viral) pathogens, while at a higher concentration,
SA can cause cell death. By using the tobacco (Nicotiana tabacum cv. Bright Yellow-2) cell suspension culture,
the role of extracellular ATP in the SA-induced cell death and the possible mechanism were studied in the cell
subjected to 500 pmol-L" SA. The results revealed that treatment with exogenous ATP partially alleviated the
cell death induced by 500 pmol-L" SA. It was found that treatment with SA decreased the activity of NADPH
oxidase, while exogenous ATP increased the activity of NADPH oxidase. Exogenous ATP partially alleviated
the inhibition of NADPH oxidase activity by SA. However, the alleviative effect of exogenous ATP on the SA-
induced inhibition of NADPH oxidase activity was abolished by diphenylene iodonium (DPI), an inhibitor of
NADPH oxidase. And, this inhibitor also partially abolished the alleviative effect of exogenous ATP on the SA-
induced cell death. These results indicate that the extracellular ATP can alleviate the SA-induced cell death by
stimulating NADPH oxidase activity.
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Fig.1 The level of cell death under treatment with different SA concentrations
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Fig.2 The level of cell death under different treatments
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