The implications of global climate change on coral immunity
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The coincident increase of coral disease with elevated sea surface temperatures highlights a likely shift in the dynamic equilibrium between pathogen virulence and host resistance. Consistent with other invertebrate immune systems, it has been demonstrated that corals possess the melanin-producing pathway and utilise it during immune responses by activating phenoloxidase (PO) by post-translational modification of prophenoloxidase (PPO). Despite knowledge of its presence within scleractinian coral, the timing and regulation of the melanin pathway in response to an injury or infection is currently unknown. Physical injury experiments were conducted on Porites cylindrica in the field at Orpheus Island, Great Barrier Reef, and in aquaria at both ambient and at elevated water temperatures. Coral branches were injured using bone-cutters and sampled at specific time points post injury. Colourimetric enzyme assays involving the conversion of the substrate L-DOPA ((3-(3,4-Dihydroxyphenyl)-L-alanine)) to melanin were utilised to quantify levels of PPO within injured and control tissue. Levels of PPO in P. cylindrica decrease within 1hr but increase over time to levels exceeding that of the controls by 7d post injury. Elevated water temperature had no effect on control levels of PPO, but the decrease in PPO with injury was less than at ambient water temperature. In addition, the level of PPO at 7d post injury for ambient water temperature was significantly greater than PPO levels at elevated temperature. The rapid reduction in PPO immediately post injury affirms the use of the melanin pathway as part of an innate immune response in hard corals. The gradual replenishment of PPO levels over 48hrs post injury to levels exceeding that of controls by 7d implies increased resistance to infection after an injury. This has important implications for the coral in reducing the risk of disease after fish bites and storm damage for example. The inhibition of the activation of the melanin pathway with elevated temperature is consistent with the observed increased levels of coral disease during summer months, and indicates another mechanism by which predicted global climate change may impact coral reef systems.
