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Title: Role of symbiotic algae in coral bleaching mechanisms: survivorship and DNA

damage of coral cell aggregates and planula larvae under temperature and light stress

To investigate the coral bleaching mechanisms, it is crucial to understand the function of
this symbiotic system at cellular and molecular level under stress condition. To investigate the
role of symbiotic algae in the coral-algal symbiotic system under stressful conditions at
cellular level, I used multiple approaches using coral cell aggregates and planula larvae.

The objectives of this study were 1) to evaluate the use of coral cell aggregates (tissue
balls) as a model for bleaching studies. 2) To test the hypothesis that zooxanthellae produce
harmful substances (ROS) when exposed to thermal stress.. 3) To investigate the hypothesis
that thermal stress increases the oxidative DNA damage in coral cells. 4) To test the
hypothesis that symbionts increase the DNA damage in coral larvae under high PAR + UV.

Firstly, aggregates of dissociated coral cells (tissue ball) were prepared from Fungia sp.
and Pavona divaricata. Aggregates containing various numbers of zooxanthellae were exposed
to 31°C, 25°C, and 31°C in the presence of antioxidants. Cell aggregates survived significantly
longer at 25°C than at 31°C. In some cases antioxidants extended the aggregates survivorship
under 31°C. Significant negative correlation was found between zooxanthella density and
aggregates survivorship at 31°C. These results suggest that zooxanthellae might produce
harmful ROS under thermal stress and made the aggregates survival shorter.

Secondly, coral cell aggregates of P divaricata were exposed to the same treatment
conditions described above and the DNA damage in the coral cells were evaluated using the
comet assay. The results revealed that coral cells suffer oxidative DNA damage under thermal
stress. ‘

Thirdly, symbiotic and aposymbiotic larvae of Acropora tenuis were exposed to high PAR
and UV and DNA darriage were studied. The results revealed that symbiotic larvae suffered
DNA damage more than aposymbiotic larvae under stress. This result suggests that presence
of symbiotic algae make the coral-algal symbiotic system sensitive to environmental stress
such as high PAR and UV.

Thus this study suggests that symbiotic algae may become a burden under stressful
environment for the coral host.
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