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Pocillopora damicornis Linnaeus belongs to the order Scleractinia and is one of
hermatypic coral species that is responsible for the deposition of hard calcareous structures in reef
ecosystem. Since the coral bodies of P. damicornis exhibit polymorphism with less verrucae
branches in the wide range of coastal habitat, the Japanese name for this species is *hana-yasai
sango’ (meaning ‘cauliflower corals’). The coral species is distributed widely from warm tropical to
sub-tropic waters including regions influenced by the ‘Kuroshio Current’. In this research, colonies
of P. damicornis were collected off Yokonami Peninsula facing Tosa Bay in Kochi Prefecture,
Japan and used as model imperforate species to perform coral fragmentation'z'n vitro. The primary
intention is to pfovide clone samples for live growth experiments and histological examination
dealing with growth, reproduction (cell division) and dysfunction of coral and its symbiotic
zooxanthellae. Considering the importance of coral tissue regeneration as the key output of the .
present culture method, this served as the baseline product in order to demonstrate the aims of this
dissertation.

The profound linkages among studies come from the association of the physiological

properties of symbioses vis-a-vis growth-reproduction—dysfunction, in which the sustainability of
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the relationship of host animal to its co-existing algae were being regulated. The vital findings
obtained from researches in this dissertation are as follows (1) tissue fragment of imperforate corals
were capable of growing from typical in vitro system where distinct modes of tissue regenerations
were first observed from controlled environment; (2) the changes in the growth of coral tissues
along with densities of in situ zooxanthellae cells were evident upon receiving radiations from
monochromatic light spectra, as blue light further promote growth whereas ultraviolet-A and far-red
rays significantly suppressed their proiiferation; (3) the cell division of the in situ zooxanthellae was
followed by the division of coral cells where the successive invaginations of the symbiont
membrane structures pose dynamics to cell shape regulation, while the novel role of coral nucléus
in pre-cytokinetic mechanism in host animal was first reported amongl cnidarians; (4)
pathomorphologies such as autophagosomes and electron-dense lysosomes were the plausible
causes of the collapse host-zooxanthellae organization in the coral ultrastructure as they induced
necrosis and autolytic digestions of the cytoplasm leading to release of various gastrodermal
entities. '

This dissertation aims to contribute knowledge to further understand the underlying
mechanisms towards the persistence of coral-élgal symbioses. Our results could be a useful tool to
address corai resiliency concern, mainly to provide inputs for future studies i.e. mass coral

production to restore damaged reef due to unprecedented effect of natural and human perturbations.
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