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Introduction

The southwest coast of Florida had long been plagued by a history of K. brevis blooms
responsible for red-tide, and their frequency and magnitude appear to increasing (Figure 1).The
significance of brevetoxin has great economic and ecosystem implications. Brevetoxin not only
kills fish, marine mammals, and other mammals, but also causes neurotoxic shellfish. When
theses neurotoxic shellfish are consumed by humans, it can cause respiratory distress. Figure 2
depicts the targeted brevetoxins we will be analyzing. These large algal blooms are not only
expected to continue in Florida, but around the world with expanding eutrophication along
coastlines. Coastal waters have been shown to have a reduction in the normal bacterial
abundance, needed for healthy ecosystems, when exposed to brevetoxions (Siplet et al., 2014).
Sediments have long been known to trap contaminants due to their binding capability, this allows
contaminants, and in this case potentially red-tide toxins, to not be flushed out in the waters of
tides and currents, but to reside longer in regions (via sediment binding) when blooms have
previously occurred. There is a paucity of knowledge regarding brevetoxin fate and persistence
in sediments, particularly as it related to coastal regions with high human populations and usage
of beaches. Sediment cores were collected along SW Florida coastline historically impacted by
K. Brevis blooms to investigate the downcore distribution of breve toxin. The information
collected will be critical to assess the short and ultimately long-term fate of these potent
environmental and human health toxins and ultimately provide stake holders (e.g. Florida Fish
and Wildlife) with better understanding of how to mitigate the impact of these toxins.

Figure 1: Overall K. brevis cell counts from 1954-2002.
From Brand and Compton, 2007.
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Figure 3: Sediment core collection along Florida West coast.
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Abstract

The southwest coast of Florida has a long history of reoccurring K. brevis blooms,
responsible for red-tide. The significance of brevetoxin has great economic and
ecosystem implications. Brevetoxin not only kills fish, marine mammals, and other
mammals, but also causes neurotoxic shellfish poisoning. When these neurotoxic
shellfish are consumed by humans, it can cause respiratory distress. There is a lack of
knowledge regarding brevetoxins’ fate and persistence in sediments, particularly as it’s
related to coastal regions with high human populations and usage of beaches. We will
address this by collecting six short sediment cores from two different regions of Port
Charlotte, locations historically impacted by red-tide blooms along the SW Florida
coastline. PbTx-2 and PbTx-3 were isolated and quantified from collected sediments,
and for the first time PbTx-1, 6, 7, 9, & CA, for the first time. Brevetoxins were
analyzed using LC-MS/MS. From the results, sediment downcore of brevetoxins
suggest preservation; however, the mechanisms and controlling factors remain
unknown. Future work includes constraining sedimentation to construct age model,
factors controlling brevetoxin preservation and assessing benthic/water column
coupling of toxins.

Figure 2: Targeted brevetoxin structures.

Implications/Future Work

Sediment Extraction
Brevetoxins were isolated and quantified from
collected sediments using published methodology
(Mendoza et al., 2008). Briefly, lyophilized
sediment were extracted with acetone to
quantitatively recover sediment bound brevetoxins.
Excess solvent was removed via a gentle stream of
UHP grade nitrogen gas until approximately 0.5
mL final volume. This extract will be kept at -20
°C until LC-MS/MS analysis.

Figure 6: Sediment extraction
and filtration of collected
samples from Florida sites
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Area

• Six short sediment cores were collected from two different regions of Port Charlotte estuary August of 2021
(Figure 3). The area has and was experiencing a K. brevis bloom (Figure 4).
• Sediment cores were collected at six locations South Gasparilla Marine Channel, GASO-3, GASO3B,
Sanibel Causeway and Sanibel Lighthouse (Figure 5)

Figure 8: Typical standard
calibration curve for PbTx-2
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Figure 7:
Sciex 4000
LC-MS/MS
used for
brevetoxin
analysis

Sanibel Lighthouse

Figure 5: K. Brevis cell counts days prior to our sampling trip, note
the sample core locations are highlighted in the map.

• First reported occurrence of PbTx- 1, 6, 7, 9, and
CA in sediment
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• Sediment downcore occurrence of brevetoxins
suggest preservation; however, the mechanisms
and controlling factors remain unknown. Given
the cores, no age model could be determined.
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Figure 4: K. Brevis cell counts approximately 2 years prior to our
sampling trip
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Figure 9: Lighthouse top
sediment illustrating
occurrence of PbTx 2 (a) and
PbTx 3 (b).

Toxin Analysis
Brevetoxins were analyzed using LC-MS/MS. An Exion LC will be used for separation and
is coupled to a Sciex 4000 2D linear trap mass spectrometer. An (+) ESI source was used
for ionization.

• The data presented in this poster has ecosystem
and human health implications because sediment
may act as a sink and possible a source of
brevetoxin.
• Future work includes constraining sedimentation
to construct age model, factors controlling
brevetoxin preservation and assessing
benthic/water column coupling of toxins.

