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Organelle damage and UVB resistance induced by differences in CPD photolyase
organelle localization among plants
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Cyclobutane pyrimidine dimer (CPD) photolyase, which repairs UVB-induced DNA
damage, CPD, is essential for plants living in the sun. In the rice plant, rice CPD photolyase is
expressed and targeted to not only the nucleus and the mitochondria but also the chloroplasts. This
protein repairs UVB-induced CPDs in all three genomes. Therefore, rice CPD photolyase is a nuclear,

mitochondrial and chloroplast triple-targeting protein. On the other hand, in some plants such as
Arabidopsis thaliana, the transfer signal sequence for PHR to transfer to chloroplast is deleted,
and it cannot be transferred to chloroplast. In such plants, autophagy, which removes damaged
chloroplasts and mitochondria, is actively functioning, and Arabidopsis lacking autophagy shows UVB
sensitivity. Therefore, autophagy plays an important role in UVB resistance.
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