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Coral reefs are the rain forests of the sea.
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Reefs occur in < 1% of the ocean, yet

are home to nearly 25% of all ocean
species
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Coral reefs support jobs, tourism, and fisheries.

X

The estimated total economic

value of coral reef services for

the US as.a whole Is just over
_—

US $3.4 billion per year.
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Coral reefs protect shorelines by reducing wave energy by
97%.

Coral Reefs Reduce Wave Energy and Height

Coral reefs lessen wave energy by an average of 97%. The reef crest, or shallowest part of the reef where
the waves break first, dissipates 86% of wave energy on its own.
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Coral bleaching is a breakdown of symbiosis and loss of algae.

Healthy symbiosis Symbiosis breakdown



Coral reefs are at crisis globally.

Understanding the biology of coral-algal symbiosis is essential for developing
engineering strategies to save corals.



Aiptasia-Symbiodiniaceae is a model system to study coral-
algal symbiosis.

The small sea anemone Aiptasia spp.
« Cnidarian closely related to corals
« Easy to culture

« Similar or identical Symbiodiniaceae endosymbionts
« Similar bleaching

PMID: 18501991



Aiptasia-Symbiodiniaceae is a model system to study coral-
algal symbiosis.

Symbiodinium Aposymbiotic Aiptasia Symbiotic Aiptasia

The small sea anemone Aiptasia spp.
« Can live without Symbiodiniaceae
« Can track symbiosis through algal fluorescence

PMID: 18501991
PMID: 27007034



Is photosynthesis required for symbiosis establishment?




Is photosynthesis required for symbiosis establishment?

Two ways to address this question:

1. Can the symbiosis be established in the dark?
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Bright-field

Fluorescence

In the dark the algal cells can infect, but were not able to
proliferate and increase their numbers.
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Is photosynthesis required for symbiosis establishment?

Two ways to address this question:

1. Can the symbiosis be established in the dark?
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We have developed a pipeline to generate Symbiodiniaceae

mutants.
a. UV mutagenesis b. Select differently C. ldentify photoauto-
colored mutants trophic muants
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Breviolum minutum SSBO01 photosynthesis mutants were

generated.
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The photosynthesis mutants were confirmed deficient of
photosynthetic function.
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SSBO01 photosynthesis mutants can infect Aiptasia.
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Single-cell dissociation of the model cnidarian
sea anemone Exaiptasia diaphana

Step 1 Washing o Andrea L. Kirk,
s Step2 Dissection Tingting Xiang
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The photosynthesis mutant cells are maintained intracellularly
without photosynthesis.
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Symbiodiniaceae infect, proliferate, and maintain within coral
polyps without photosynthesis.
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Symbiont infection occurs without photosynthesis in the
jellyfish Cassiopea xamachana.
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Summary and Model

1) Photosynthesis is NOT required for Symbiodiniaceae to infect Aiptasia,

coral, or Cassiopea.

*Evidence: Infection proceeds independent of photosynthesis in all cnidarian-Symbiodiniaceae relationships
evaluated.
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