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Sea-ice diatoms comprise the greatest portion of biomass in fast and pack ice environments and
have been identified as important contributors to global biogeochemical and climate cycles, in
part through their production of dimethylsulfoniopropionate (DMSP). DMSP can be cleaved to
form volatile dimethylsulfide (DMS), which affects both atmospheric chemistry and the earth’s
radiation budget. Therefore, understanding the impact of environmental parameters on the
cellular biology associated with DMSP production is of critical importance to predicting
interactions and effects of climate change and sea-ice loss. Ice-diatoms encounter extreme
salinity gradients during seasonal environmental cycles. DMSP is a compatible solute that may
serve osmoregulatory functions and act as an antioxidant during salinity acclimation. A previous
experiment with F. cylindrus confirmed the hypotheses: (1) hypoosmotic conditions decrease
intracellular DMSP with concomitant increase in the dissolved fraction (2) hyperosmaotic
conditions increase intracellular DMSP. The current experiment investigated global proteome
changes associated with increases in intracellular DMSP under high salinity with the hypothesis
that a subset of significantly up or down regulated proteins will be associated with osmotic stress
and increased DMSP concentrations. Axenic log-phase cultures initially grown at salinity of 35
were gradually shifted over 24 hours to a treatment salinity of 70 or maintained at 35 control
salinity (5 biological replicates per group). Cell density, DMSP, photosynthetic efficiency,
pigment and protein changes were assessed at 48 hours. Two-dimensional gel electrophoresis
was used to identify protein spots significantly increased or decreased in abundance (student’s t-
test, p <0.02). These spots were selected for identification by tandem mass spectrometry.
Results included decreases in light harvesting complex proteins, along with increases in general
stress response, compatible solute synthesis, and S-adenosyl methionine (SAM) active methyl
cycle proteins. This later group of proteins indicates the activated methyl cycle could be an
important part of DMSP synthesis.
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