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Temporal metabolic coordination of UV-resistance system via the circadian clock
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Circadian control of UV resistance has been reported in several eukaryotic
organisms, from algae to higher organisms, although the underlying mechanisms remain unknown. Here,
we demonstrate that the unicellular cyanobacterium Synechococcus elongatus PCC 7942 exhibits a
circadian rhythm in resistance to UV-C and UV-B light, which is higher during subjective dawn and
lower during subjective dusk. Nullification of the clock gene cluster kaiABC or the DNA-photolyase
phr abolished rhythmicity with constitutively lower resistance to UV-C light, and amino acid
substitutions of KaiC altered the period lengths of the UV-C resistance rhythm. Based on further
experiments, we showed that UV-C resistance 1s weakened by directing more metabolic flux to the
glycogen catabolic pathway. Thus, glycogen and its downstream energy metabolism likely affect the
circadian control of UV-C resistance through unknown mechanism(s).
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