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Growth and cell morphology of the parmalean alga Triparma laevis under silicon-limitation
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The order Parmales (Stramenopiles) is a group of small-sized (2-5 wm) unicellular marine phytoplankton, which is especially
abundant in polar and subpolar region. The cell of Parmales is surrounded by a siliceous cell wall, which consists of 8 plates; 3
shield plates, 1 ventral plate, 3 girdle plates and 1 dorsal plate. Phylogenetical and morphological analyses suggest that
Parmales have a close evolutionary relationship with diatoms, the most ecologically successful microalgal group. We have
studied effects of silicon-limitation on growth and wall formation of Triparma laevis NIES-2565, which is the first isolated
species in Parmales. To control the silicon concentration in the medium, we have established batch culture of T. laevis using an
artificial seawater. Almost all cells had typical cell wall when they grew in the medium with sufficient silicate (Fig. 1A).
However, plate formation became incomplete when cells were cultured in the medium with low silicate; cells with incomplete
girdle and dorsal plates or with only round shape plates (shield or ventral plates) were observed. Almost all cells finally lost all
plates in the medium with lower than ca. 1 uM ofsilicate (Fig. 1B). However, silicon-limitation did not affect growth rate.
Cells continuously grew with the same rate even after all plates were lost.
When the naked cells were transferred to the medium containing 100 pM
of silicate, regeneration of shield and ventral plates was followed by the
formation of girdle and dorsal plates. These results indicate that the

response to silicon-limitation of T. laevis is different from that of diatoms,

of which cell division arrests under silicon-limited condition.

Fig. 1. Cell morphology of the Triparma laevis
under the 100 uM (A) and 1 uM (B) silicate medium.
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