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Effects of light conditions on accumulations of mycosporine-like amino acids in some psychrophilic
micro algae
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Solar UV irradiation often induces various damages to most of the organisms on the earth, and the organisms have evolved
defense mechanisms against UV irradiation. Accumulations of mycosporine-like amino acids (MAAs), which absorb UV
irradiation very well and can be synthesized by the shikimate pathway of the photosynthetic organisms, is one of the important
mechanisms in the polar ecosystem. MAAs are produced by primary producer and can be spread in the ecosystem through the
food chains. Then higher concentrations of MAAs were often found in the living organisms there in various trophic levels
(Karentz et al. 1991). Therefore, it is essential for understanding of the mechanisms in polar region to determine the organisms
producing the MAAs and the conditions when they accumulate MAAs. Our aim in this study was to analyze the accumulations
of MAAs in the ice and planktonic microalgal species under various light conditions for determining the organisms producing
MAAs. The ice algal species Detonulla confervacea (Cleve) Gran and the planktonic algal species Thalassiosira
nordenskioeldii Cleve were isolated from the bottom of sea ice and the surface sea water in Saromako lagoon, Hokkaido Japan,
respectively. Both of the species were cultivated under the several intensities of monochromatic light illuminated by each of
the light-emitting diode (LED) at 400, 465, 525 and 625 nm at 0°C. After the acclimation to the each cultivating condition,
cells were collected by the filtration, and MAAs in the cells were extracted by N,N-dimethyl-formamide/methanol.
Concentrations of MAAs were determined by HPLC. Both of planktonic and ice algal species accumulated MAAs of shinorine
and porphyra-334 under the illumination at 465nm. T. nordenskioeldii accumulated MAAs at higher concentrations under the
strong illumination more than 200 » mol photons m? S, although D. confervacea was not affected by light intensities.
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