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Dimethylsulfoniopropionate (DMSP) production by marine phytoplankton is a
fundamental component in the global sulfur cycle and the earth’s radiation budget.
Furthermore, it is believed to have important intracellular roles as a cryoprotectant and
antioxidant. Polar ice-diatoms have been implicated as major producers of DMSP, yet
little work has looked at the environmental factors influencing DMSP production within
these organisms. It was hypothesized that changes in growth temperature would affect
DMSP production in polar diatoms. To test this hypothesis two dominant members of
sea-ice algal communities, Navicula glaciei and Fragilariopsis cylindrus, were grown at
0° C and 4° C. Intracellular DMSP concentrations and photosynthetic efficiency (Fv/Fm)
were compared between temperatures. While photosynthetic efficiency was found to
decrease in both diatoms in response to increased temperature, DMSP to chloryphyll a
ratios (DMSP:Chl a) decreased in F. cylindrus, but increased in N. glaciei. These
findings were duplicated in a second, independent set of experiments. The results
indicate that there are species-specific responses in intracellular DMSP levels to changing
growth temperatures. Future work will utilize a proteomics approach to identify
regulatory components of sea-ice diatom DMSP production.
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