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The Study of Biological Effects of Space Radiations in ISS
Improvement of Space Radiation Dosimetry
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Effects of Solar UVB Radiation on Rice Plant and Study the
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[Summary]

Rice cultivars vary widely in their sensitivity to ultraviolet B
(UVB). We previously reported that UV-resistant rice
cultivars are better able to repair cyclobutane pyrimidine
dimers (CPDs) through photorepair than are UV-sensitive
cultivars (Hidema et al. 1997, Plant Physiology; 2000, Plant
Cell), and that this is due to enhanced photolyase function
that results from spontaneously occurring mutations in the
CPD photolyase gene (Hidema et al. 2005, Plant J; Hidema J
& Kumagai T 2006, Annals of Botany, Fig 2). Thus,
increasing the photolyase function in rice might improve the
UVB resistance of rice. To test this possibility, we generated
three transgenic rice plant strains (Fig 3): two had higher
CPD photolyase activity (S-B and S-C lines) and one had
lower activity (AS-D line) than the wild-type (WT) UV-
resistant rice cultivar Sasanishiki, and one had higher CPD
photolyase activity (NS-F line) than the WT, UV-sensitive
Norin 1 rice cultivar. We found that the sense transgenic
rice plants (S-B, S-C and NS-F plants) were significantly
more resistant to UVB-induced growth damage, while the
antisense transgenic rice plant (AS-D plant) was severely
damaged by UVB radiation. These results strongly indicate
that UVB-induced CPDs are one of principal causes of UVB-
induced growth inhibition in rice plants grown under
supplementary UVB radiation, and that increasing CPD
photolyase activity can significantly alleviate UVB-caused
growth inhibition in rice (Hidema et al. 2007, Plant J.).
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