ABOUT THE MEYER LAB:

CHANGES IN CORAL REEF SYMBIONT DENSITITES
DURING THERMAL ACCLIMATION AND STRESS
Hayden Ton, Katherine Dziedzic, & Eli Meyer
Department of Integrative Biology, Oregon State University, Corvallis OR
BACKGROUND

FLUORESCENCE DATA

NEXT STEPS

Coral reefs have become extremely vulnerable to
climate change, with mass bleaching events
increasing in frequency and severity1,2. If bleaching
events persist annually, models predict that more
than 90% of reef species will face long-term
degradation3. However, recent evidence has shown
that corals may be able to acclimate to increasing
sea surface temperatures through mechanisms in
the coral host, symbiont, or both4,5. A thorough
understanding of the responses of coral species will
help elucidate the mechanisms in which acclimation
is possible, and identify thresholds to predict the
frequency and intensity of bleaching events.

Coral fragments were photographed at the start of
the experiment, after acclimation, and after thermal
stress using fluorescence microscopy to measure
symbiont abundance. Using ImageJ software6, we
analyzed the fluorescence density of the algal
symbiont (Figure 1) to determine the extent of coral
bleaching before and after stress.

In addition to analyzing the fluorescence data, we
will quantitatively analyze the relative amounts of
algal symbionts within the coral using quantitative
PCR (qPCR). Similarly, we will analyze variation in
symbiont densities across samples to test for
species and temperature effects.
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Figure 1. Red fluorescence of the algal symbiont in one coral at the beginning
of the experiment (a), after two-week acclimation period (b), and after two
weeks of heat stress (c).

RESEARCH GOAL

To evaluate coral response to thermal acclimation
and thermal stress, we examined the changes in the
density of algal symbionts over three time periods
during the experiment.

EXPERIMENT
Nine Indo-Pacific coral species were used for this
experiment:
Acanthastrea	
  echinata	
  (A.e)	
  
Acropora	
  hyacinthus	
  (A.h)	
  
Favia	
  sp.	
  (F.sp)	
  

RESULTS
After measuring the density of fluorescence across
coral species and acclimation temperatures, we
calculated the percent symbiont density retained
following thermal stress at 32°C. We averaged the
symbiont retention for each species within each
acclimation temperature tested to generate thermal
curves (Figure 2). For most coral species, higher
acclimation temperatures (28.5°C or 30°C), just
below the future stress, allowed corals to retain
their algal symbionts after exposure to stress.
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Corals were placed
in one of five acclimation
temperatures
(22, 24.5, 26, 28.5, and 30°C) for two
	
  	
  	
  	
  	
  	
  
weeks, followed by an additional two weeks of
thermal stress (32°C).
Coral tissue was sampled at the beginning of the
experiment, after acclimation, and following heat
stress. Additionally, fluorescence images of the
coral host and algal symbiont were taken.
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Figure 2. Thermal curves for all nine species of coral, demonstrating the
percent of symbionts retained after thermal stress relative to initial symbiont
densities in each of five acclimation temperature treatments.
.

The type of symbiont present may affect the
thermal tolerance of the coral. To investigate the
roles of algal symbiont communities in the capacity
for thermal acclimation, we will profile samples
using amplicon sequencing, targeting loci
commonly used for symbiont classification (ITS2
and cp23)7,8. We will profile samples repeatedly to
evaluate changes in the type of symbiont present.

CONCLUSIONS
Though the need to understand diversity in corals’
response to thermal tolerance is widely
recognized9,10,11, there have been few systematic
comparative studies of these responses. This
project quantified changes in changes in symbiont
density to understand the capacity of acclimation
and tolerance to thermal stress events. In this
preliminary study, we found:
- Diversity in algal symbiont densities across
coral species and acclimation temperatures
- Higher acclimation temperatures allowed
corals to retain a higher percentage of
symbionts after thermal stress at 32°C
With this information, as well as information about
the type of symbiont within the coral, we can begin
to understand how changes in symbiont density
and the type of symbiont present contributes to
host thermal tolerance. Comparative studies, such
as the present study, may begin to pinpoint more
at risk corals and may improve predictions of
ecological and evolutionary responses of coral reef
communities subject to climate change.

Our research combines quantitative genetic and
genomic approaches to quantify the contribution of
genetic factors to variation in stress tolerance, and
identify the genomic regions underlying this
variation. Ultimately, we aim to identify the
mechanistic basis of adaptation to thermal stress in
corals, in order to understand the consequences of
climate change for corals and the diverse
ecosystems they support.
Check our our webpage at
http://people.oregonstate.edu/~meyere/ and our
Twitter @MeyerLabOSU
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