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% X B B Environmental response of symbiotic microalgae associated with
marine invertebrates

Marine invertebrates in tropics and subtropics often harbor unicellular microalgae
referred as to zooxanthellae. Most of these algae establish symbiotic relationship with
diverse marine invertebrate animals. To explore biological functions of the symbiosis,
reef-building corals and zooxanthellae in particular have been investigated for a long
time. In contrast to the host animals, symbiotic algae have attracted less attention from
researchers. Many recent studies have suggested that response of the symbionts to
environmental stimuli strongly affects on physiology of the host animals. In this thesis
I describe novel physiological responses of zooxanthellae to three major parameters:
temperature, N-compounds and light. (1) To examine contribution of zooxanthellae in
coral larvae under thermal stress conditions, zooxanthellae infected (symbiotic) larvae
and non-infected (non-symbiotic) ones of the coral Acropora muricata were compared
at different temperatures. There was no major difference in survivorship between
symbiotic and non-symbiotic larvae at any temperature, suggesting that the symbiont
had little influence on the larval susceptibility to thermal stress. (2) Symbiodinium
microadriaticum CCMP 829 used as a model alga was cultured with three different
media: K-medium, NHy-medium, or NOj;-medium. Zooxanthellae grown in the
NH4 -medium were morphologically distinguished from those in the NOs™-medium. In
the NO;-medium, many cells showed a gourd shape similar to the motile cell shape
whereas the majority of the cells grown in the NH, " -medium exhibited a round shape
similar to those in symbiotic conditions. The results suggest that the difference in
nitrogen form of culture media affects the metabolism and cell morphology of
zooxanthellae. (3) The acoela Convolutriloba longifissura, a flatworm, harbors
symbiotic algae similar to the corals. The behavior of the flatworm appeared to assist
symbiont photosynthesis. A digital image processing technique characterized the
feeding and sunning behaviors of C. longifissura. The acoela caught an Arfemia by
expanding their anterior end for predation with an expansion rate of 0.19 sec’. The
acoela showed characteristic sunning behavior that formed a plant leaf-like shape
under illumination. Full expansion of their posterior end in sunning behavior required
approximately 10 minutes. An average expanding rate in relative projection area was
0.049 sec’!. Based on these results, I discuss invertebrate-algal symbiosis in terms of
acclimation mechanisms for environmental changes.
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