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Coral bleaching becomes a big threat to marine ecosystems around the world.
However, there has been virtually no way to stop the collapse of coral-reef ecosystem
initiated by coral bleaching. Although elevated surface seawater temperature (SST)
has been suggested to be the major cause of coral bleaching, molecular mechanisms for
bridging a gap between thermal stress and the bleaching phenomenon are not fully
understood. In this thesis, I describe that water flow effectively suppresses coral
bleaching and reduces the coral mortality during and after stress exposure as the result.
The major findings of this paper are: 1) Photosynthesis of the symbiotic alga
zooxanthellae is inhibited by temperature increase via the suppression of de novo
protein synthesis. 2) Water flow reduces the mortality of Acropora digitifera under the
conditions of high temperature and high-light. 3) Water flow suppresses
photoinhibition (light-dependent inhibition of photosynthesis) of the symbiotic algae
and the subsequent coral bleaching in Acropora digitifera. 4) Water flow facilitates the
recovery of zooxanthellae density and pigmentation from bleaching state in Stylophora
pistillata. Based on these findings, I discuss significant contributions of water flow on
coral physiology and give prospects for applications to the coral reef management and

conservation strategies.
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