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BACKGROUND

e Harmful algal blooms (HABs) pose significant
ecological and economic challenges globally, with
Florida serving as a hotspot. These blooms, driven
by nutrient Inputs and complex environmental
factors, particularly affect coastal regions.

o Karenia brevis, a toxic mixotrophic (photoautotrophy
and heterotrophy) dinoflagellate, contributes notably
to HAB occurrences in Florida.

e Understanding the dynamics of HABs formation,
iIncluding the role of nutrients and prey availability, Is
critical. This study investigates the effects of nutrient
and light limitation on Karenia brevis growth,

alongside its grazing behavior on Synechococcus
sp.

METHODOLOGY

5 experimental conditions: Control (C), Nitrogen
limited (N), Phosphate limited (P), Intermediate light
(IL) and Low light (LL).

Nutrient ratios: Light conditions:
C.IL,LL: N:P=16:1 C,N,P: 120 pmol m-2s -1 photons
N: N:P=3:1 IL: 60 pmol m-2s -1 photons
P: N:P=856:1 LL: 30 pmol m-2s -1 photons

e Experiment 1. Light microscopy, Nutrient
analysis, Pigment analysis;

e Experiment 2. Grazing assay, Fluorescence
MICroscopy.
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OBJECTIVES

e What are the effects of reduced nutrient
concentrations and diminished light intensities on the
growth and population densities of Karenia brevis In
laboratory cultures”?

e Additionally, how does the Introduction of
Synechococcus sp. as prey influence the behaviour
and growth of Karenia brevis under the same
conditions of environmental limitation®?

FINDINGS

e EXPERIMENT 1 - LIMITING CONDITIONS
Statistically  significant  differences  were
observed In cell yield between control and
nutrient-limited treatments. Light intensity did
not significantly affect cell yield, although low
light conditions delayed exponential phase
growth. There results are reflected In the
chlorophyll-a analysis.

e EXPERIMENT 2 - GRAZING ASSAY
Unexpected lower vyields observed in the
presence of Synechococcus sp. Fluorescence
microscopy Indicated no active feeding of
Karenia brevis.
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Figure 1. Cell counts of the experimental groups (C, N, P) plotted against time.Error bars are
representative for the value range (standard deviation) of the replicates within each group.
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Figure 2. Cell counts of the experimental groups (C, IL, LL) plotted against time.Error bars are
representative for the value range (standard deviation) of the replicates within each group.
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Figure 3. Concentration of chlorophyll-a pigments during the experiment. The values were
averaged between the replicates in each group, with the error bars representing the
standard deviation.
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Figure 5. Cell counts for the experimental groups: Control (n=2), Control+Synechococcus sp. (n=3). Error
bars are representative for the value range (standard deviation) of the replicates within each group.
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Figure 6. Cell counts for the experimental groups: N-limited (n=2), N-limited+Synechococcus sp. (n=3).
Error bars are representative for the value range (standard deviation) of the replicates within each group.
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Figure 7.Cell counts for the experimental groups: Low light (n=2), Low light+Synechococcus sp. (n=3).
Error bars are representative for the value range (standard deviation) of the replicates within each group.

Figure 4. Confocal fluorescence microscopy images of Karenia brevis. Left: Low light + Synechococcus sp. treatment; Right: N-limited +
Synechococcus sp. treatment. In blue emission are shown the nucleus, in red emission the chloroplasts and in green emission an unidentified
organelle.

TAKE-HOME MESSAGE

e Nitrogen scarcity significantly reduced cell
densities, but unclear response to
phosphate limitation.

e Contrary to initial hypotheses, the addition of
Synechococcus sp. resulted in slightly
lower maximum cell yields, challenging the
anticipated benefits of mixotrophic feeding.

e Fluorescence microscopy analysis further
details the absence of mixotrophic

Interactions.

CONCLUSIONS

e The current study Is a first step, leading to a
more In-depth analysis aimed at the production
of toxins and lipid biomarkers by Karenia
brevis.

e The observed effects of nutrient and light
limitations offer implications for understanding
the ecological factors Influencing the
proliferation of Karenia brevis and the potential

formation of HABs In natural environments.
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