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CORAL REEFS

Are one of the oldest and most diverse ecosystems on
earth

Require a delicately balanced environment to remain
stable

Indicators of the general health of the marine
ecosystems, the earth’'s food chain, and total
biodiversity

Have been drastically damaged by environmental
changes



SYMBIOTIC RELATIONSHIP

Stony coral reefs (cnidarians) exist in an obligate
symbiosis with symbiotic algae of the genus
Symbiodinium

Nutrients, sugars, amino acids, color

Coral Algae

Protection and nitfrogen



EVOLUTION OF SYMBIODINIUM

Many different Symbiodinium exist that
may enable coral to adapt

The phylogenetic relationships between M

the major clades of Symbiodinium are

L
shown
-

All clades shown except Eand H have
been identified within scleractinian
corals _

Clades A, B, C and D are the
predominant symbionts within
scleractinians

From Coffroth and Santos, 2005

Clades are further divided into species




CORAL BLEACHING

Many pollutants cause increased sea temperature,
which then causes the expulsion of algae from the
coral

When the algae leaves the coral, the coral's color is
lost (Coral Bleaching)

Dead coral covered in

Healthy coral Bleached coral
turfing algae




CAN CORAL ADAPT TO INCREASED

TEMPERATURES®

Are there adaption possibilities?

Adaptive Bleaching Hypothesis: can different algae
partners shift resulting in a new symbiotic relationship

that can survive the changing environment? (Kinzie,
2001)

Corals find temporary symbionts after bleaching
(Coffoth, 2010)



IMPORTANCE

It is important to understand coral-algae symbiosis at vary
temperatures since common pollutants cause increased sea
temperature

One component of the symbioticrelationship is the algae’s
ability to grow at varying temperatures

To fully understand the relationship under stress, it is
important to analyze how each partnerresponds to stress

http://www.auburn.edu/~santosr/symbiodini http://de.wikipedia.org/wiki/Datei:Bleach
um.htm ed_coral.jpg



PURPOSE AND RESEARCH QUESTIONS

Purpose:

Examine how different
symbionts respond to
environmental stressors without
coral hosts.

Question:

What are the growth rates of S.
microadriaticum, S. minutum
and S. frenchi without coral
hosts at different temperatures
In Monoculture?

Purpose:

Examine the outcome when
two symbionts occur together
under siress.

Question:

Which symbiont dominates the
competition cultures at
different temperatures;

S. microadriaticum, S. minutum
or S. trenchi¢




PURPOSE AND RESEARCH QUESTIONS

Purpose:

Determine if the amount of growth of
different symbiontsunder stress in
monoculture can be used to determine
which symbiont will dominate a
competition culture under stress

Question:

Does the growthrate of S.
microadriaticum, S. minutum and S.
tfrenchi in monoculture

under stress indicate which symbiont
will dominate a competition culture
under the same stresse




HYPOTHESIS

Growth Raftes:

H1: A given symbiont type will grow
at the same rate at all temperatures

H10: A given symbiont type growth
may vary at a different temperature

H2: At a given temperature all
symbiont types will grow at the same
rate

H20: At a given temperature the
different symbiont types willnot have
the same growth rates or will vary in
their growth rate

Competition:

H1: Outcome of competition can
be predicted by the growth rate of
the symbiont in monoculture

H2: S. microadriaticum (Clade A)
will dominate other symbionts
when in competition (based on
literature)

H3: S. frenchi (Clade D) will have a@
higher growth rate high
temperatures (based on literature)




EXPERIMENTAL DESIGN

Speciesstudied (from BURR culture collection, SUNY Buffalo): S. .
microadriaticum (type A194, stain KB8), S. minutum (type B184, stain
Mf1.05b.1) and S. trenchi (type D206, stain Mf2.2b)

Monocultures: prepared with 10,000 cells of each Symbiodinium
species

Competition Cultures prepared with 5,000 cells/ml of designated
Symbiodinium

Three replicates of each culture

Inoculated tube placedin cooling mechanisms (19°C:refrigerator,
260C: refrigerator, 30°C: water bath)

Each culture counted ssix fimes every three days; average counts
were used to determine the cell density (monocultures counted a
total of 10 timesin three day cycles)

LI-COR gel to compare species dominance in competition cultures

Statistics: ANOVA (Analysis of Variance)




CONTROLLED COMPONENTS
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RESULTS




OF MONOCULTURES
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B grew faster than A B grew faster than A A grew faster than B
and D at 30°C and D at 26 °C and D at 19 9C



SYMBIODINIUM GROWTH AT VARYING

TEMPERATURES (CELL COUNTS)

A B D
19 oC vs. 26 °C Not significant 26 °C (p= 2.83 x107) 26 °C (p=1.72 x10s)
26 °C vs. 30 °C Not significant 30 °C (p= 5.37 x107) 30 °C (p=.014)
30 °C vs. 19 oC Not significant 30 °C (p= 6.49 x10-) 30 °C (p=2.63 x10¢)

Is there a significant final growth difference for each
Symbiodinium at varying temperaturese

Yes. There is a significant final growth difference for Symbiodinium
B and D at varying temperatures.



GROWTH DIFFERENCES BETWEEN TWO SYMBIODINIUM AT

EACH TEMPERATURE
(CELL COUNTS)

19 oC 26 °C 30 °C
A vs. B A (p= 7.12 x10-4) B (p= .003) B (p= 3.64 x10-11)
A vs. D A (p= 5.87 x10-6) not significant not significant
Bvs.D not significant B (p= 1.44 x10-6) B (p= 2.05 x10-7)

Is there a significant final growth difference between each
Symbiodinium at each temperature?

Yes. There is a significant final growth difference between:
A and B at 19 9C , 26 °C and 30°C

A and D at 19°C

B and D at 26°C and 30°C
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GROWTH DIFFERENCES BETWEEN TWO
SYMBIODINIUM AT EACH TEMPERATURE

(LICOR GEL)
19 C 26 oC 30 C
A vs. B B B B
A vs. D NA A A
AN
Bvs. D B (B ) B

This competition
extraction was used to
determine which species
had the greater density in
the culture after 30 days




ANALYSIS

Cell density counts, at the temperatures tested, A and B
showed faster growth rates, while D never showed a
faster growth rate. Similarly, by gel analysis of the
competftition cultures, A and B were dominant and D
was never dominant

Accordingly, it was possible to determine which
symbiont will dominate the competition culture by
looking at growth rates in monocultures



FUTURE RESEARCH

Baseline data from this experiment: How symbionts
respond in culture

Ares symbionts flexible enough to adapt to other
environmental changes?

How do the symbionts respond within a coral hoste
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