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“Coral Holobiont”

Mark Priest

Interactions between these holobiont 
members are the building blocks of 

entire reef ecosystems



Global economic value: US$10 trillion/year1

Socio-cultural benefits2 : 
      13% of humans live within 100km of reefs
      94% of small island nation populations

Knowlton et al. 2021

Future socioeconomic viability of 
coral reefs uncertain

Health Reef Ecosystems = Healthy People 



Coral Bleaching

Coral Disease
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Coral reef cover is predicted to decline 
by up to 99% if global warming 

reaches 2°C above pre-industrial levels 
(IPCC 2018)

Knowlton et al. 2021



Knowlton et al. 2021

Williamson, 2023
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Enormous algal 
genetic diversity

Unrecognized 
coral genetic 

diversity

Holobiont 
Interactions

Why is predicting coral responses to 
climate change so challenging?



Unrecognized 
coral genetic 

diversity

Why do some corals win and others lose?

Grupstra et al. in prep

Cryptic lineages in 24 coral genera
Recommendation: International sampling efforts 

across ‘species’ ranges that include leadership by local 
and Indigenous communities

Functional 
variation 
within a 

“species”



Why do some corals win and others lose?

Enormous algal 
genetic diversity

Low 
Complexity

Davies et al., PeerJ 2023

High 
Complexity

Recommendations: 
1. Technological advancements for assessing diversity
2. International collaborations to link diversity with function
3. Expand accessible culture collections and taxonomy



Why do some corals win and others lose?

Holobiont 
Interactions

Bove et al., ICB 2023

Different host-
symbiont-

microbiome 
combinations might 

yield novel 
phenotypes under 

climate change

Recommendation: Research on mechanisms underlying 
how holobiont interactions are shaped by changing oceans



Knowlton et al. 2021

Efforts to mitigate warming and improve 
local conditions are paramount

Policy challenges: corals, currents and CO2 
emissions do no respect political boundaries

Recommendation: Urgent need for 
incentives and mechanisms for 

multinational collaborations

Broader engagement with multinational 
stakeholders will bolster science and 

conservation



Recommendations: 

1. National repositories or Biobanks to preserve host and symbiont genotypes 

2. Efforts to create novel genetic combinations (i.e., hybrid vigor)

3. Research the potential risks associated with novel interventions

4. Investment in host and symbiont taxonomy: Policies are based on species

Mote Marine Lab



Final Thought: We cannot conserve and restore 
what is out there until we know what is out there

The next decade of research will be critical. 
We must reduce CO2 and local stressors while 

prioritizing understanding diversity and how this 
diversity can be leveraged for restoration and 

adaptive management strategies.

Questions?

Mark Priest
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