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Background 

Coral reefs are the most productive and biologically diverse of known marine ecosystems. Reef-

building corals are building blocks of reef ecosystems. The last decades has seen coral reefs 

around the world face unprecedented degradation. Rising sea surface temperature, as a result of 

global warming, in combination with high light intensity is a prominent cause of widespread 

coral bleaching. The vulnerability of corals to bleaching tends to be highly variable within 

geographical locations, between and even within cnidarian genera resulting in differential 

bleaching patterns. The existence of thermally-susceptible as well as thermally-tolerant coral 

taxa and symbiont types are recognised as the main drivers of corals‘ heterogeneous responses to 

thermal stress. However, besides these factors, other biological traits involved include 

modulation of expression of heat stress response genes and proteins, antioxidant capacity, 

recovery of energy reserves and photoprotection. Most of these factors remain to be thoroughly 

studied in-situ. In Mauritius, during the bleaching events of 2009 and 2016, bleaching of one of 

the most abundant reef-building corals, Acropora muricata, was found to occur at reef sites but 

not in colonies situated near the coast of Belle Mare. Colonies of A. muricata at reef and near-

coast habitats are separated by less than 1 km. These observations suggested that near-coast 

colonies of A. muricata developed capabilities to withstand light and thermal stresses, thereby 

resisting bleaching. Thus, it was hypothesised that near-coast A. muricata colonies (1) have a 
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thermotolerant host genotype, (2) harbor a thermotolerant Symbiodinium clade, or (3) modulate 

the expression of heat-stress related genes and proteins. 

Methods  

Acropora muricata colonies were sampled at near-coast and reef sites, two times a year, in 2014 

and 2016. The bleaching status of each colony sampled was recorded. The temperature of 

seawater and light intensity were recorded by data loggers for 24 hours at regular 15-minute 

intervals during both summer and winter sampling days. The host population genetic diversity 

was assessed by multilocus genotyping using the four polymorphic microsatellite primers Acr1-

4, Acr45, Acr166, and Acr207. The genetic diversity of Symbiodinium sp. was assayed by 

phylogenetic analyses of the 18S ribosomal RNA gene. The expression of the heat shock protein, 

hsp70 gene, was measured in host by quantitative real-time PCR. The modulation of the 

expression of host Hsp70 and Hsp60 proteins was measured by Western blotting. 

Results  

In this study, significant spatio-temporal differences were observed in environmental and 

biological parameters between the two stations. Whilst in 2014, no bleaching was observed, a 

bleaching event during the 2015/2016 El Niño occurred, affecting mostly colonies at the reef 

station. Data recorded on sampling days show that both stations experienced comparable 

maximum mean temperatures. However, the near-coast station had daily mean temperature 

fluctuations approximately 2-fold higher (2-3
o
C) than the reef station (1-1.5

o
C). Significant 

differences were observed in patterns of regulation of the hsp70 gene and Hsp70/Hsp60 protein 

in healthy and bleached colonies collected from near-coast and reef environments respectively. 

Such differences were significant despite the studied A.muricata colonies had genetically 

identical host genotype and that they were hosting Symbiodinium from clade A irrespective of 

station and season.  

Conclusion  

Taken together, results bring further field evidence that frontloading of heat-stress tolerance 

genes may be involved in maintaining physiological resilience during frequently encountered 

environmental stress. The results of this research work could lead to better understanding of 

bleaching resilience and subsequent application for more effective reef management strategies. 

  

 


