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Growth anomalies negatively affect the host colonies in two scleractinian corals in
Okinawa
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Coral disease has been considered as one of the major causes of coral reef degradation.
The coral growth anomaly (GA} is one of the common and distinguishable diseases because of
its distinctive signs, abnormal skeletal structure and bleached tissue. However, the causative
agent(s) as well as the mechanism of GA progression are still poorly understood. This doctoral
thesis targeted the GAs of two coral species, Porites australiensis and Montipora informis .
Firstly, this thesis investigated the skeletal and tissue morphology and then how GAs progress
on the host colony, despite low productivity of GA tissue. Second, the cellular kinetics of GAs
were explored to elucidate the process of GA progression and cell death mechanism of GA
tissues,

The SEM and histological observations of GA skeleton and tissue demonstrated that the
reduced density of corallites in GA was due to enlarged corallites and coenosteum, and
protuberant tissue of GA mainly consisted of hyperplastic aboral tissues. GAs, if isolated from
host colonies, disintegrated within two weeks due to low photosynthetic productivity. I situ
GAs grew on the host colonies but tissue death occurred in the area distant from the border
facing healthy tissue. The grafting experiment showed that the growth of healthy tissues was
markedly reduced when they were fused with GA. This strongly suggests that the GAs survive
and grow depending on the nutrient supplied from the surrounding healthy regions.

Histological examinations combined with TUNEL assay and BrdU incorporation
experiment revealed that apoptotic pathways were suppressed and cell proliferation was
promoted in the GA regions. The GA progression was accompanied by the atrophy of the
polyp through the adhesion of epidermis, apoptotic cell death, and hyperplasia of aboral
gastrodermis and calicodermis. The cells in healthy polyps facing the border between the
healthy and GA regions exhibited higher frequencies of apoptotic death. On the other hand, the
cells in GAs died mainly through necrosis due to malnutrition. Whether apoptotic cell death in
the healthy regions facilitates or prevents invasion of GA remains to be studied.

The characteristic anomaly of GAs might be caused by the unregulated suppression of
apoptosis and cell proliferation. GAs not only exploit the nutrient from the surrounding healthy
tissue, but also induce cell death to invade the surrounding healthy tissue. Eventually GAs will
die from necrosis due to depletion of the nutrient. Thus, the development of GAs negatively
affects the host colony.
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