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Molecular mechanism of organelle-selective autophagy in heavy-metal treated
plant cells.
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In this study, we found that a large number of acidic vesicular compartments

(NAVs), which accumulated higher concentration of Ni2+, were generated around vacuoles under excess
nickel (Ni) condition. Analysis of protein MS analysis of the purified tonoplast/autolysosomal
fraction and transmission electron microscopy provides the evidence that large number of
mitochondria are directly sequestered into the vacuoles or autolysosomes in the cells treated with
excess Ni. This was further confirmed in vivo by monitoring the co-localization of Red fluorescent
protein (RFP) and NAVs in a cell line expressing RFP in mitochondria under excess Ni condition. RNAi
silencing of an essential gene for autophagy causing abnormal aggregates of NAVs in the cytosol and
led to Ni hypersensitivity. These results first demonstrate the critical importance of the
selective clearance of the damaged mitochondria by autophagy to alleviate Ni toxicity in plant
cells.
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