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Effects of Exogenous Nitric Oxide Donor Sodium Nitroprusside on
B-Amylase and Its Subcellular Localization during Early Stage of Seed
Germination in Wheat

SUN Yong-Gang™', LING Teng-Fang~, WANG Jia-Jie, XU Sheng, XUAN Wei, TANG Guo-Hui, and
SHEN Wen-Biao"

(College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China)

Abstract: Nitric oxide (NO) is an important signaling molecule with diverse physiological functions in plants. NO can break
dormancy of seeds, and promote seeds germination under various stresses and normal growth conditions. In this report, treatment
with 0.5 mmol L' sodium nitroprusside (SNP) promoted seeds germination by increasing B-amylase activity, while the applica-
tion of a-cyclodextrin, a specific inhibitor of B-amylase, could apparently inhibit the process induced by SNP. Semi-quantitative
RT-PCR analysis indicated that the application of SNP induced the free f-amylase activity, and up-regulated f-amylase transcript.
Western-blotting result showed that SNP increased the protein level of B-amylase, whereas the cPTIO (a specific scavenger of NO)
and actinomycin-D (a transcriptional inhibitor) reversed changes in transcriptional and the protein levels mentioned above. Sub-
cellular localization studies of proteins via immunoelectron microscopy technique illustrated that SNP could increase the quantity
of B-amylase which was predominantly located in protein storage vacuole, and adhered to starch granules. The above results sug-
gest that SNP might not only enhance the activity of free p-amylase, but also induce the B-amylase synthesis de novo at the early
stage of wheat seed germination.
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Fig. 2 Effects of SNP on contents of total amylase activity (A) and starch (B) in seeds at early stage of germination
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Fig. 6 Effects of cPTIO and ACD on B-amylase protein in seeds at early stage of germination
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Fig. 7 Subcellular localization of f-amylase in early germinating seeds under different treatments through immunoelectron
microscopy
A: 6h( ); B: SNP 6h; C:SNP+cPTIO 6 h; D: B- ; E:cPTIO 6 h; F: B-
6h O: ; PSV: ; Sg: B- A C D E lum;B F 0.5 pm

A: treated with water for 6 h (control); B: treated with SNP for 6 h; C: treated with SNP+cPTIO for 6 h; D: hybridized without B-amylase
antibody as negative control; E: treated with cPTIO for 6 h; F: treated with B for 6 h. O: oil body; PSV: protein storage vacuole; Sg: starch
granule. Black arrow heads indicate f-amylase. Bar =1 um in Fig. A, C, D, E, and 0.5 pm in Fig. B, F.
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