Symbiodinium sp. can stay alive through

the gut and in faeces of cnidaria predators
The case of Coralliophilla meyendorffi and Anemonia viridis
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( Introduction )

Many microalgae live in symbiosis with marine invertebrates. One of the most widely dis-

tributed and abundant intracellular algae are the “zooxanthellae” (dinoflagellates of the

genus Symbiodinium) living symbiotically within cells of hermatypic corals and other cni-
daria.
Many "strains” (now considered true species) were described, sometimes co-existing
within the same host. Those "strains" exhibit different physiological properties leading to
variable tolerance according to changes in envir | conditions (temperature, light,
...).The increased frequency of disruption of this symbiosis (coral bleaching) is a major
threat for coral reefs future. In order to recover, bleached cnidaria can, either let prolifer-
ate the algae not prewously expelled (5 to 25 % of the initial stock) or try to catch free

Material and Methods

biodinil in the envirc .Both processes potentially result in algae community - ~
cha)nges, favouring environmentally better adapted strains (“adaptive” theory of bleach- Anemonia viridis (Forskal) Coralliophila meyendorffi (Calcara)
ing
As “free” zooxanthellae are quite rare in the plankton, one can look for other potential In June 2009, 15 live Anemonia viridis (Forskal) and 15 Coralliophilla meyendorffi
source of symbi Here we investigate the potential role of undigested algae embedded (Calcara) were collected by scuba diving (3-8 m depth) and kept separate for acclimati-
in the faeces of cnidaria predators as source of hellae for rec of zation during one month in free flowing aquaria under in situ light and temperature
bleached hosts conditions (18 to 22°C, max light intensity 1970 lux). Experiments were performed in

July 2009.

"Anemone" zooxanthellae were collected by gentle homogeneization of 0.5 g (FW) ten-
tacles in 10 ml of 0.2 pm filtered SW with a potter grinder, then purified from anemone
";, debris by filtration (50 pm pore size) and centrifugation (500 x g), resuspended and
y cultured under in situ illumination and temp ire in F/2 medium.

"Faeces"” zooxanthellae were recovered by grinding freshly collected faeces of Corallio-
philla exclusively fed with Anemonia for 1 week, then purified and cultivated the same
way.

Algae density in culture was monitored in both cases for 12 days (5 replicates) by epi-
fluorescence counts. Mitotic indexes (MI) were calculated (% of "doublets®, N >500
cells) and % dead cells (Trypan blue permeation test, N>300 cells) in culture samples.
Apparition of motile (flagellated) cells was monitored along nycthemeral cycles
(during the log phase of both cultures, days 6, 8 & 10).

Pigments change : Laser Raman spectra (incident light 514.532 nm) of individual
zooxanthellae cells at different stages (cysts, ghosts, motile spore, ...) and of both con-
ditions (freshly extracted from tentacles or isolated from faeces, without culture)
were recorded (1 pm probe pointing on the chloroplast).

Cyst stage of a zooxanthella extracted from an  Motile zoospore (flagellated free stage) of a zooxanthella
Anemonia viridis tentacle (scale 10 um) within the faeces of Coralliophila meyendorffi (Scale 10 pm) 00
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s Most symbiotic zooxa ellae from Anemonia viridis consumed together with animal tissues by the gastropod Coralliophilla hstand digestion

and are recovered alive, actively dividing and potentially motile in the faeces of the predator. This confirms results about predation of corals and anemanes by tropical fishes {Arothron, Chaet-
odon, pomacentrids) and nudibranchs [Parker-Muller,1984]. A potential loss of carotenoid pigments is possible but has to be confirmed even if it was shown that “faeces zooxanthellae” were pho-
tosynthetically active.

® It has long been showed [Fit & Trench, 1983] that live Symbiodinium cells introduced in the coelenteron of cnidaria resist digestion and are internalized by endodermal cells. So, fecal pellets,
once resuspended in the POM, could become a source of algae for recolonization of bleached host. Moreover, flagellated cells (motile spores) produced by undigested zooxanthellae in faeces
are another potential source as these motile algae are attracted to potential hosts [Pasternak et al., 2006], if freed from mucous threads.

» It should be quite interesting to check the hypothesis that faeces and fecal pellets of cnidaria predators may constitute a reservoir of live zooxanthellae able to be consumed and internalized
during recovering phases post-bleaching. This could contribute to redistribute algal strains and so contribute to a higher genetic diversity of "available” zooxanthellae as proposed in the

adaptive theory of bleaching [Buddenmeier et al., 2004]. v p



