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Introduction

� Adjacent to 100 countries
� 0.5 billion people w/in 100 km (Best et al. 2001)

� 1% of the worlds ocean 25% of biota
� High productivity and habitat 

connectivity
� Intrinsic and Extrinsic Value

http://www.picture-newsletter.com/corals/coral-22.jpg

� Intrinsic and Extrinsic Value
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Harvell et al., 2007
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Lafferty et al. 2004
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Philippines

Harvell et al., 2007
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1. Hard corals:   immuno-compromised 

2. Soft corals: immune system NOT as compromised

Hypotheses

Better heat resistance
Better disease resistance
Better fitness
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Methods

Fluorescent conjugates

1. Apoptosis and Necrosis;
2. Phagocytosis fluorometric assays;
3. Pattern-recognition receptor (PRR) probes: FLS2
4. Caspases4. Caspases



Results

Fluorescent conjugates

1. Apoptosis and Necrosis;

Apoptosis of Symbiodinium from host Acropora hyacinthus
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Fluorescent conjugates

1. Apoptosis and Necrosis;

Apoptosis of host Acropora hyacinthus
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Fluorescent conjugates

1. Apoptosis and Necrosis;
2. Phagocytosis fluorometric assays;

Clarke and Maddera, 2006; 
bar = 5 um
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Results

Fluorescent conjugates

1. Apoptosis and Necrosis;
2. Phagocytosis fluorometric assays;

Tahseen, 2009



Results

Fluorescent conjugates

1. Apoptosis and Necrosis;
2. Phagocytosis fluorometric assays;
3. Pattern-recognition receptor (PRR) probes: FLS2

- flagellin protein in bacteria

Swarming?

- flagellin protein in bacteria

Montastraea cavernosa
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Montastraea cavernosa Sarcophyton ehrenbergi

beads

FLS2 beads



Results

Fluorescent conjugates

1. Apoptosis and Necrosis;
2. Phagocytosis fluorometric assays;
3. Pattern-recognition receptor (PRR) probes: FLS2
4. Caspases

Class of Symbiotic ASymbiotic Function Hard Soft
4. Caspases

Class of 
Protiens 

Symbiotic 
Coral 

ASymbiotic 
Coral 

Function 

Activators    
Caspase 2  x Initiates apoptosis 
Caspase 3  x Metamorphosis 
Caspase 8 x x Initiates apoptosis 
Caspase 9 x x Initiates apoptosis 

    
Effector 

Caspases 
   

Caspase 6 x x Induces apoptosis 
Caspase 7  x Induces apoptosis 

    
Cytokine 

Processors 
   

Caspase 1  x Inflammation 

Hard Soft



Summary

Tuffery, 2010

httpwww.nature.com
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