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Abstract: Ubiquitous ciliate-algae symbiosis plays a key role in the water environment. In this
review, we summarized the current knowledge on ecological functions of ciliate-algae
symbiosis. Moreover, the steps of symbiosis establishment and the interactions between
Paramecium bursaria and Chlorella sp., the symbiotic relationship and interaction between
Mesodinium rubrum and cryptophytes were summarized. Furthermore, several key biological
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questions on ciliate-algae symbiosis were raised, including the molecular mechanisms of the
functions of Paramecium digestive vacuole (DV) and perialgal vacuole (PV) membrane, the
establishment process of the symbiosis between M. rubrum and cryptophytes, and the roles of
M. rubrum in the symbiotic process. Finally, we prospected the future directions on ciliate-algae

symbiosis study.

Keywords: symbiosis mechanism; Paramecium bursaria; Chlorella sp.; Mesodinium rubrum

cryptophyte
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(20%)
Figure 1

Micrographs of Mesodinium rubrum and Teleaulax amphioxeia. A: TEM image showing Teleaulax

amphioxeia cells within Mesodinium rubrum. Yellow arrowheads indicate Teleaulax amphioxeia cells, Scale
bar=10 um. B: Light microscopic image of a free living Mesodinium rubrum cell (10x). C: Light microscopic
image of fixed Mesodinium rubrum cells by lugol’s solution (20x).
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Table 1 The studies of ciliates-algae symbiosis: history, methods, and knowledge
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(Mediated glycoconjugates in the cell wall of,
Chlorella)
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4. The alga localizes beneath the host cell surface
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be digested in the same DV

@ Chlorella containing glycoconjugates
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@ Chiorelia enclosed by DV membrane
@ Chiorella enclosed by PV membrane

Figure 2  Establishment process of symbiotic mechanism between Paramecium bursaria and Chlorella sp..
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Figure 3 Current status of research achievements in key areas and future research directions.
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