Monitoring for Vibrio bacteria in
Maine Oysters
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EXPANDING SHELLFISH INDUSTRY IN MAINE
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Figure 1. Oyster landing data for the state of maine from 1986-2025
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OYSTERS FILTER FEED UNWANTED BACTERIA

THE EASTERN OYSTER crassosrrea vireinica
= * Native bivalve mollusk

=" . Filter feeder

* Filtration rate is a strong function of
temperatu e (8 - 30°C) (Synderetal., 2017)

* Bioaccumulate bacteria 100-fold
higher than the surrounding
water (aimuhaideb et al 2020, NSSP)
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VIBRIO PARAHAEMOLYTICUS (Vp)
* Naturally occurring (Sal 10-34 psu)

* Northeast detectionin 1970

(Bartlet & Slanetz 1971)

* Some strains of Vp are pathogenic to
humans, causing gastroenteritis
(Vibriosis):

* Nausea, diarrhea, and vomiting
* Wound infections
* Rare cases, septicemia




VIBRIOSIS CASES INCREASING WITH WARMING
WATERS IN THE GOM

Maine CDC Yearly Vibriosis Counts from 2014-2023
251

, * Recentrapid warming due to regime
shiftin 2010 is correlated with

increased VibriOSiS cases (Goncalves Netoet
al., 2021, Friedland et al., 2020, Urghaurt et al 2016)
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Vp in Great Bay Estuary oysters (Harwicket
al.,, 2019)
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* Vibriosis cases doubled in 2023
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Figure 2. Vibriosis Cases by Year, Maine 2014-2023
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BASELINE VP DATA IS NECESSARY FOR ILLNES
RESPONSE
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* Section Il Model Ordinance — Chapter
ll. Risk Assessment and Risk
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* Collect and analyze samples to
ensure that TDH does not exceed
10 MPN g1 and TRH does not
exceed 10 MPN g;

MPN.-Real-Time PCR for Pathogenic ¥'p.
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CostInformation  This method costs ~$120 per sample for laboratery consumables. supplies, and reagents.
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DMR MONITORING BEGAN IN 2023
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Figure 3. Sampling locations for vibrio parahaemolyticus monitoring in 2023.

——




Thermolabile Hemolysin Gene - TLH

COLLECTING
ABUNDANCE DATA
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PATHOGENIC VIBRIO RESPONDS TO TEMPERATURE
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Figure 6. A.) Generalized additive model response curve for pathogenic target gene TRH and sea surface
temperature. B.) Generalized additive model response curve for pathogenic target gene TDH and sea surface
salinity.




MAINE VIBRIO REGULATIONS CHANGED IN 2024

Vibrio regulations in place from June 15t- October 15th
2023 regulations
* 6 growing areas subject to regulations

First Vibrio related outbreakin 2023

2024 regulations
* statewide vibrio control
* All oystersin Maine
* Hard clams from the New Meadows River
* Time/temp requirements for harvesters and primary
dealers
* Mandatory vibrio training and vibrio permits
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EXPANDING VP MONITORING 2025
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WHAT CHANGED IN 2025

 Sampled more areas

E Increased dilutions to
determine peak
abundance

3 sitesin 2023

8 sites in 2025

* Partnership with HETL for
WGS

* Detected other Vibrio
species

e Strain confirmation
More pathogenicity data
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Processed 174 samples (2,088 oysters)

155 Vibrio isolates were submitted for Whole
Genome Sequencing (WGS)

WGS detected:

Vibrio parahaemolyticus
Vibrio anguillarum
Vibrio alginolyticus
Vibrio antiquarius

Vibrio cholera

Abundance data of 2025 Vp is still being
analyzed, results coming soon.

2025 SUMMARY
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Figure 8. Vp SNP matrix from WGS
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CONTINUING MONITORING 2026
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Figure 9. 2026 Vibrio site locations.




2026 PROCESSING
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Pictures by Aidan Lurgio




IMPORTANCE

* Prepared for future illness outbreaks

* Baseline abundance data

* Vibrio strain confirmation for distinct areas —traceback

* Quicker reopening




QUESTIONS?

This work is completed by the hard work of: Amy Webb, Julia
Neumann, Tyler Spillane, Mariah Pagliaro, Nathan Alexander,
and the Health and Environmental Testing Lab

® Contact me for more questions: aidan.u.l.urgio@maine.gov
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