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Abstract: CDPKs (Ca2+-Dependent Protein Kinases) are very important regulators in plant response to
abiotic stress. The molecular regulatory mechanism of CDPKs involved in salt stress tolerance remains
unclear, although some CDPKs have been identified in salt-stress signaling. Here, we investigated
the function of an Arabidopsis CDPK, CPK12, in salt-stress signaling. The CPK12-RNA interference
(RNAi) mutant was much more sensitive to salt stress than the wild-type plant GL1 in terms of
seedling growth. Under NaCl treatment, Na+ levels in the roots of CPK12-RNAi plants increased
and were higher than levels in GL1 plants. In addition, the level of salt-elicited H2O2 production
was higher in CPK12-RNAi mutants than in wild-type GL1 plants after NaCl treatment. Collectively,
our results suggest that CPK12 is required for plant adaptation to salt stress.
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1. Introduction

Saline soil cannot be used for agriculture and forestry production [1], and soil salinity is a major
abiotic stress for plants worldwide [2,3]. When plants suffer from salt environments, the accumulation
of sodium and chloride ions breaks the ion balance and causes secondary stress, such as oxidative
bursts [4,5].

Plants have evolved sophisticated regulatory mechanisms to avoid and acclimate to salt stress and
repair related damage, processes based on morphological, physiological, biochemical and molecular
changes [6]. Salt overly sensitive (SOS) signaling is the most important pathway for regulating plant
adaptation to salt stress [4,7]. In Arabidopsis, salt-induced increases in cytoplasmic calcium (Ca2+) are
sensed by the EF-hand–type Ca2+-binding protein SOS3. Ca2+ together with SOS3 activates SOS2,
a serine/threonine protein kinase. Activated SOS2 phosphorylates and stimulates the activity of SOS1,
a plasma membrane–localized Na+/H+ antiporter, leading to regulation of ion homeostasis during salt
stress [8–11]. A Na+/H+ exchanger, which is localized to plasma membrane, also plays an important
role in Populus euphratica, the roots of which exhibit a strong capacity to extrude Na+ under salt stress;
furthermore, the protoplasts from root display enhanced Na+/H+ transport activity [12]. In addition,
wheat Nax1 and Nax2 affect activity and expression levels of the SOS1-like Na+/H+ exchanger in both
root cortical and stellar tissues [13].
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