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Decline of Caribbean and Florida’s Reefs
Key Events: 1) White Band Disease, 2) SCTLD, 3) Repeated Mass Bleaching
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White Band Disease Outbreaks Start in 1979 
Killed 95% of the Now Endangered Staghorn and Elkhorn Corals

Highly Transmissible | Bacterial Pathogen |Treated with Antibiotics

15+% Staghorn Corals Resistant to Infection



White Band Taught Us How to Restore Reefs at Scale



Stony Coral Tissue Loss Disease Emerges in Florida in 2014
Kills up to 69-100% of 25+ Key Reef-Building Corals

Transmissible, Bacterial, Treat with Antibiotics, Pathogen Still Unknown



2023 Heatwave: A Catastrophic Bleaching Event



97-100% of the 52,365 wild and restored Acropora corals 
lost in the Keys and Dry Tortugas!!



The Hunt for Super Corals

10 Genes Predict Disease Resistance
15-20% Staghorn Highly Resistant!



Investing in the Future of Our Reefs
US Forests $50B economy | $8.9B invested | 17.8%
FL Reefs $8.6B economy | $40M invested | 0.47%





Can corals adapt to future climate scenarios?
• Adapt (or acclimate) naturally or artificially
• Holobiont = coral host, algal symbionts, and bacteria

Banking Genotypes 
In situ and land-
based nurseries

Selective Breeding
Cryopreservation

Assisted Gene Flow
GMOs

Large-Scale 
Outplanting



Stress breaks the bonds between the coral animal, 
its algae and microbes

Symbiotic Algae

Bacteria and Virus

Rosenberg et al. 2007ab

Thermal Bleaching

White Band Disease



Our Efforts Must Match the Scale of the Problem
Restoration + Science + Investment



Rapid Progression of White Band on Staghorn Coral



50 from wild in Panama

50 from CRF Florida

What is the genetic basis of coral disease resistance?



Step 1: Assay disease resistance w/ transmission experiments

Two Populations | Locations: Florida vs Panama

Healthy Dose 
[5 Tanks]

Disease Dose 
[5 Tanks]

50 Staghorn Genotypes
[10 fragments each]

Metrics/Outcomes
• Census Disease 2x a day for 7 days
• Sample Diseased Fragments
• Disease Resistance = % Fragments Infected



How to conduct a transmission assay
Step 1 – Rack, water-pik to lesion, place in re-circulating tanks



Replicate! 
500 fragments from 50 genotypes in 10 tanks



Step 2 – Dose disease vs healthy slurries



Wait for the magic to happen! 
Record, sample RNA|DNA to profile immune response and ID bacterial 
pathogens



Disease resistance predicted from 10 SNPs!

10 SNPs predict 67% 63 SNPs predict 85%

Highly Resistant!
- 9 Florida
- 5 Panama

Susceptible
- 7 Florida
- 8 Panama



Disease resistance is genetic, heritable, & linked to immunity!

1. 10 genetic loci can ID disease 

resistant corals,

2. Simple genetic screens can 

improve disease resistance in 

nursery and wild stocks of 

these critically endangered 

corals by selecting the most 

highly resistant corals.

Are their fitness trade-offs?

What about thermal tolerance?



Who is the WBD pathogen?
• Bacterial, but Henle-Koch postulate not fulfilled.

• Early 16S culture + transmission data suggest Vibrio shiloi (?)

• 16S rRNA amplicon sequencing IDs 100s of disease associations including: 
Vibrionaceae, Flavobacteriaceae, Campylobacteraceae, Francisellaceae, 
Pasteurellaceae, Sphingomonadaceae, Rhodobacteraceae, Cryomophaceae.

How do we ID pathogens among 100s of disease associations?



1. 16S rRNA sequencing + 143 Disease v. 269 Healthy Corals [4 times x 4 reefs] 
2. Machine Learning Models + SHAP based feature ranks to ID pathogens
3. Validate top pathogens in tank transmission experiment

Deep Sampling, AI/ML predictions and tank validation
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Disease prevalence correlated to weeks > 30°C



Two top putative WBD pathogens

Primary Pathogen = ASV25 Cysteiniphilum spp. (formerly Fransicella) 
new genus with pathogenic potential.

Secondary Opportunist = ASV8 Vibrio spp. = well known opportunistic 
coral pathogens and present at much higher prevalence on healthy corals
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