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Cell death phenotype of vacuole Ca*-ATPase11 (ACA11)
transgenic plant in Arabidopsis
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ABSTRACT Calcium ion (Ca>*) is thought to play the important role as a second messenger for signal transduction that

results in various physiological responses to cope with developmental programs and environmental changes in plant. In

plant cells, the central vacuole functions as a major calcium store, which is important for both signal transduction and
preventing cytotoxicity. Although there is evidence for the biochemical characterizations of a calmodulin-regulated
Ca’*-ATPase (ACA11) localized to vacuole membrane, the biological function to ACA11 in plant has not been verified.
In this study, we show that the cell death as the hypersensitive response (HR) in mature leaves is induced in transgenic
plant of a vacuole ACA-type Ca”*-ATPase, ACA11. Evidence that cell death phenotype is the result of ACA1l gene
silencing is provided by Western blot assay using membrane fraction proteins extracted from transgenic plant. The 3,
3'-diaminobenzidine (DAB) staining study provides that the cell death is caused by the increase of reactive oxygen species

(ROS) in mature leaves of transgenic plants.
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Figure 1. Schematic map of binary vector for an ACA11-GFP trans-
genic plant. LB, left T-DNA border sequence; RB, right border
sequence; 35S, CaMV 35S promoter

Vector ACAI11-GFP OX

Figure 2. Cell death phenotype in leaves of the ACA11 transgenic
plant. Under normal condition, the vector and ACA11-GFP transgenic
plant were grown for 4 weeks on the soil

Figure 3. Western blot analysis of free-GFP and ACA11-GFP expressed
in transgenic plants with anti-GFP antibody. Membrane faction pro-
teins of the transgenic plants were separated on 8% SDS-PAGE on
and transferred to immobilon-P membranes. Immunoblotting was
done using anti-GFP (anti-GFP Ab) antibody. Immunoreactive bands
were detected by ECL as manufacture’s manual (GE healthcare).
Arrow and arrowhead indicate to 26 kDa GFP and 137 kDa ACA11-
GFP fusion protein, respectively
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HFgure 4. 3, 3’-diaminobenzidine (DAB) staining for detection of
reactive oxygen species (ROS). Plants were grown under long day
condition for 4 week on soil. The images were monitored with an
Olympus AX-70 fluorescence microscope and were captured with
a cooled CCD camera (Olympus DP-70)
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