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SUMMARY

In many kinds of protozoans, cyst formation (encystment) and excystment which involves structural
transformation processes constitute the drastic process of cell reconstruction mediated by signaling chains
including gene expression that is triggered by environmental signals. In order to establish a model system
for understanding the molecular mechanisms of encystment and excystment, we aimed to elucidate the
environmental factors that activate the signal transduction chain leading to encystment and excystment of
Colpoda sp. The present study showed that cyst formation of Colpoda was repressed by bacteria, while
accelerated by saline solution. The excystment of the cells was induced by certain components contained

in dried cereal leaves.
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Fig. 1. Life cycle of Colpoda.
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Fig. 2. Effects of salts (CaCl, and KCl) or mannitol on induction of Colpoda encystment. (a)
Typical time course of encystment. The rate of encystment was expressed as the percentage of
total number of tested cells (50-60 cells). (b) The rate of encystment (%) at 8 hr after induction.
Columns and attached bars correspond to the means of four identical measurements (50-60 cells
per measurement) and standard error. /A and open column, 0.1 mM Tris-HCI buffer (pH 7.1)
containing 1 mM CaCl, and 1 mM KCI; O, and shaded column, 0.1 mM Tris-HCl buffer (pH
7.1); @ and closed column, 0.1 mM Tris-HCI (pH 7.1) containing 5 mM mannitol.
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Fig. 3. Supression of encystment of Colpoda by living bacteria. (a) Typical time course of en-
cystment. The rate of encystment was expressed as the percentage of total number of tested cells
(50 cells). (b) The rate of encystment (%) at 10 hr after induction. Columns and attached bars
correspond to the means of four identical measurements (50 cells per measurement) and standard
error. O and open column, standard saline solution (1 mM CaCl,, 1 mM KCI, 5 mM Tris-HCIl, pH
7.1); @ and closed column, standard saline solution containing living bacteria (Enterobacter
aerogenes) (about 10° cells/ml).
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Fig. 4. Induction of excystment of Colpoda by cereal components. (a) A typical time course of
excystment. The rate of excystment was expressed as the percentage of the total number of
tested cells (50-100 cells). (b) The rate of excystment (%) at 24 hr after induction. Columns and
attached bars correspond to the means of four identical measurements (50-100 cells per measure-
ment) and standard error. O and open column, standard saline solution; @ and closed column,
standard saline solution containing living bacteria (about 107 cells/ml); (] and shaded column,
standard saline solution containing 0.1% cereal infusion. Cysts kept in the saline solution for
several weeks were transferred into the test media.



Jpn. J. Protozool. Vol. 36, No. 2. (2003)

8
o B D
<C
J 50
A =
25 O
.'.. m
A\t
L 40
0 10 20 30 40
Time (min)
100
1 Whole components of cereal infusion (b)
|| Fraction A
- 80 |- ", Fraction B
o~ .
= @ FractionC
E A Fraction D
E 60 - ®
2
w
40 - e
&
20 -
) 2 . .
ol @€ -CA/I A ATA
0 10 20 30
Time (hr)

Fig. 5. (a) An elution profile of cereal components by a reverse-phase HPLC equipped with a column
(Cosmosil 5C18 AR-300) having a 0-40% acetonitrile gradient containing 0.1% TFA. Prior to application
of the sample (100 pul ) to the column, 5 ml of cereal infusion (1%) were dried and dissolved in 500 pl of
distilled water containing 0.1% TFA. (b) Effect of cereal components fractionated by HPLC on Colpoda
excystment. O, whole components of cereal infusion; [J, fraction A; A, fraction B; @, fraction C; A,
fraction D. Fractionated samples were dried and dissolved in 100 pl of the saline solution. For assays, 10 pl
of the medium containing fractionated components was added to 990 pl of saline solution suspending the
cysts. The cysts kept in the saline solution for several weeks were transferred into the test media. The rate of
excystment was expressed as the percentage of the total number of tested cells (50-100 cells).
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