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Oyster mortality events in North Carolina aquaculture

MARINE SCIENCES

Research Objectives

|. Execute a controlled experiment to
replicate what happens during a mortality

event.
1. Understand the colonization of aVibrio
Inoculum at an organismal level.

Background

Shellfish Aquaculture is an essential part of
North Carolina’s economy. However, the
Industry faces challenges stemming from
anthropogenic and environmental stressors,
notably climate change-induced weather
events, water pollution, and infection from
pathogenic bacteria such as Vibrio species.
With rising sea temperatures, concerns
about mortality events related to Vibrio spp.
Infection have escalated due to their
Increased abundance and altered virulence
expression (Green et al., 2018). This study
alms to uncover the mechanisms by which
Vibrio presence in the water column affects
the health and survival of C. virginica.
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Figure 1. Primary and Secondary infection in C. gigas
digestive system to induce mortality (Petton et al., 2021)
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Methodology

|.  Set up four raceway tanks, each with 100 juvenile
(spat) C. virginica.
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Figure 2. Tank setup with biofilter media bags
colonized by denitrifying bacteria.

I1. Challenge two tanks with a Vibrio inoculum-
sources from an oyster experiencing necrosis
during a mortality event.

I11. At 8 time points over 29 days, collect 3 oysters
and a 100 mL water sample from each tank.

Time Point Date Time  Time Elapsed (hr)

0 9/26/2023 12:30 0

1 9/26/2023 15:30 3

2 9/27/2023 8:30 20
3 9/27/2023 12:30 24
4 9/28/2023 8:30 44
5 10/5/2023 10:30 212
6 10/12/2023 10:30 380
7 10/25/2023 13:00 695

|\V/. Detect Vibrio concentrations in water using
molecular analysis via droplet digital PCR and
bacterial culture.

Figure 3. Procedure for filtering water samples.

Note. Samples were filtered through polycarbonate
filters x2 and frozen for ddPCR. Remaining water was
diluted and plated on TCBS plates.

Results

|.  Significantly higher concentrations
of green bacteria (inoculum),
yellow bacteria (ambient), and
Chitinase D1 at timepoints 0-4 than
at timepoint 7.

I1. Concentration of green bacteria
significantly lower than other
targets at time points 3, 5, and 6.

Conclusion

The Vibrio present in the water are

Immediately colonizing C. virginica.

An Increase in Vibrio concentration
occurs when the oysters purge
water, indicating growth inside the
oyster after colonization.

Future Directions

|.  Replicating the experiment with
varying levels of inoculum
concentration.
Quantifying colonization of the host
using ddPCR on oyster viscera.

The Center for Marine Sciences and Technology

Figure 4. 1-D plot of ddPCR reaction.
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Note. Positive droplets containing target DNA shown In green, negative
droplets containing no target shown in gray, and fluorescence amplitude
threshold indicated by pink line.
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Figure 5. Green bacteria concentration in water samples over time.
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Note. Log transformed concentrations of green bacteria (CFU/100 mL)
from time points 0-7.
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