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Method of chloroplast sequestration and induction of encystment in the
planktonic ciliate Strombidium conicum

Yuko ENDO* and Akira TANIGUCHI

Aquatic Ecology, Graduate School of Agricultural Science, Tohoku University,
Sendai, 981-8555, Japan

SUMMARY

Planktonic ciliates are generally known to be strictly heterotrophic, but many marine Strom-
bidiidea including Laboea strobila, and some Tontonia and Strombidium contain functional chloroplasts
and perform photosynthesis. These mixotrophic planktonic ciliates isolate chloroplasts from their diet
algae. Such behavior of the isolation and sequestration of a cell organ of different creature is interesting
not only from ecological but also from evolutional point of view. The purpose of this study is to get
enough number of virgin vegetative cells of a planktonic ciliate without chloroplasts to follow the proc-
esses of the isolation/sequestration of chloroplasts after supplying diet algae. One of the most dominant
planktonic ciliates, Strombidium conicum, in Onagawa Bay, Japan sequesters the functional chloroplasts
from ingested phytoplankton. Kim and Taniguchi (1995, 1997) isolated the cysts of this species from
sediment samples collected in the bayand successfully identified outenal conditions induce excystment in
laboratory. Then, it is theoretically possible to obtain enough number of the newly excysted virgin cells
in laboratory if the encystement can also be artificially induced. We put some stresses on a clonal Strom-
bidium conicum population but encystment could not be induced. However, during continual cultures of
mixed clones numerous encystements occurred along with a few conjugations after 15-17 times of binary
fissions. This suggests that aging and conjugation are necessary for the encystment in this species.
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Fig. 1. TEM photograph of a vegetative cell of Strombidium conicum. (1) Isochrysis sp. cell with chloroplasts
(chl) and nucleus (N), (2) Isochrysis sp. cell (Iso) just ingested in digestive vacuole (dv) of Strombidium coni-
cum, (3) chloroplasts (chl) in digestive vacuoles (dv) and (4) in protoplasm.
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Table 1. Culture conditions of the experiments to estimate growth rate (p/day) in
Clone N1 of Strombidium conicum of different ages at different temperatures.
Growth rate was obtained from growth curves, of which R2 was calculated.

Age

Temperature _Initial concentration (cells/ml) Growth rate

(days) (°O) S. conicum  Isochrysis sp. (wday) R "
5-6 15 1 1.0x10° 0.73 099 4
28 10 20 1.0x10° -0.49 095 3
28 15 20 1.0x10° 0.42 1.00 3
28 20 20 1.0x10° 1.28 095 3
28 22 20 1.0x10° 0.35 076 3
28 25 20 1.0x10° 2.10 - 3
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