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Abstract:

Previous studies suggested that both NO and Ca®* can serve as a signalling intermediate in
ABA, H,0,-induced stomatal movement. However, Its mechanism(s) of action is not well

defined in guard cells and, generally, in higher plants. In this study, extracellular 10 mmol L™t
Ca2+ significantly inhibited stomatal opening, which was not alleviated by carboxy PTIO (c-PTIO, a NO
scavenger). Sodium nitroprusside (SNP, a NO donor) showed effects of inhibition on stomatal opening at

concentration of 10 or 100 umol L—l However. 0.1 mmol L—1Ca2+facilitated NO-inhibited stomatal

Ca2+channe| inhibitor) at concentration of 1 mmol L'l. To gain
régulated stomatal movement, we patch-clamped Vicia faba guard

2+NO inhibited inward

opening, which was alleyjated LaCl, (a
further insights into Cae2+ ?anct{}'on n 3"6'

cell protoplasts in a whole-cell configuration. In the absence of extracellular Ca
rectifying k™ current at concentration of 10 or 100

rectifying K* current. NO significantly activatéql%gy\q_arnq HRAtEYNG “(tﬁglérflf@efs when iy was
added to the bath solution, at concentration of 0.1 mmol L™1, which was alleviated by LaCl;. In
contrast, 0.1 mmol L1 CacCl, alone had little effects on inward or outward rectifying K* current.
Extracellular Ca2+significantly inhibited inward rectifying K™ current and activated outward rectifying K+
current at concentration of 10 mmol L'l, which was not alleviated by c-PTI1O. A single-cell analysis of

%osolic Ca2+ and NO using Ca2+5pecific fluorescence probe Fluo-3-AM and DAF-2DA revealed that 100 or

pmol L1 sNp evidently induced accumylation of ca?* in the guard cells, which was partially
alleviated by LaCI3, but 0.1 or 10 mmol L~ CaCI2 had few effects on the accumulation of NO in

the guard cells. These results indicated that NO promotes influx of ca?* into cytoplasm through
Ca®* channels to activate outward rectifying K* channels and promotes K* eflux, alternatively,
NO inhibits inward rectifying K* channels and blocks K* influx, thus inhibiting stomatal opening
and preventing the excessive loss of water in plants. In addition, extracellular ca?* at
concentration of 10 mmol L-1 modulatesstomatal movement and plasma membrane K*
channels of Vicia guard cells in a NO-independent signaling pathway.
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