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Identification of transporters driving nutrient uptake in marine diatoms
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Marine diatoms operate active CO2-concentrating mechanism, by which cells
can actively incorporate and fix dissolved inorganic carbon (DIC). In the pennate diatom
Phaeodactylum tricornutum, solute carrier 4 (SLC4) type transporters are involved in the uptake of
DIC across plasma membrane. While SLC4 is considered to mediate Na+-HCO3- co-transport, the
mechanism to maintain Na+ gradient across plasma membrane have been unknown. In this study, I
searched for candidates of plasma membrane transporters involved in the maintenance of Nat+-gradient
in diatoms. Affinity of cells for DIC was decreased by treating vanadate, an inhibitor of P-type
ATPase, suggesting that P-type ATPase such as Nat+/K+ pump is involved in the sodium-dependent DIC
uptake. To identify major plasma membrane proteins, cell surface proteins were labeled by
impermeable biotinylation reagent, and several proteins were successfully labeled by biotin.
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