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All photosynthetic organisms are faced with photoinhibition, which would lead to death in severe
environments. We evaluated the wavelength dependency of photo-damage to photosystem Il (PS II) of
Prasiola crispa (green alga), Umbilicaria decussata (lichen) and Ceratodon purpureus (bryophyte)
harvested from East Antarctica. For evaluation, we calculated reaction coefficients, Zs, of PS Il
photo-inactivation against energy dose using a large spectrograph. Daily fluctuation of rate coefficient of
photo-inactivation, kpis, was estimated from Epis and ambient light spectra measured during the summer
season. Wavelength dependency of PS Il photo-inactivation was different for the three species, although
they form colonies in close proximity to each other in Antarctica. The risk of photoinhibition fluctuated
considerably throughout the day. The deduced rate coefficients of photo-inhibition under ambient sunlight
suggested that P. crispa needs to pay a greater cost to recover from photo-damage than the lichen or the
bryophyte in order to keep sufficient photosynthetic activity under the Antarctic habitat. We calculated
recovery rate constants (krecS) and estimated recovery cost under the habitat. P. crispa will show about 88 %
of full activity at 500 pumol m2 st of sun-light irradiation by paying cost for restoration of damaged PS .
Under higher intensities such as direct sun light condition during summer, however photosynthetic
efficiency will decline because of the low ki value.

In the process of the above physiological study, we observed notable red-shifted chlorophylls (RS-Chls)
in P. crispa, and confirmed far-red light energy absorbed by RS-Chls was used for excitation of not only PS
| but also PS Il by overcoming a large energy gap. We identified the amino acid sequence and clarified it
was one of the photosynthetic antenna (LHC). It was expected that the RS-Chls binding protein have critical
role for adaptation under the severe environment.




