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Chesapeake Bay - Overview
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Presentation Notes
200 miles long,  Watershed includes 6 states.  holds more than 15 trillion gallons of water with 11,684 miles of shoreline, more than the entire west coast of the US.Supports 348 species of finfish, 173 species of shellfish500 million pounds of seafood harvest a year - 



Oyster Industry in Maryland

• Oysters are among the most valuable 
fisheries in the Chesapeake Bay ($15.7 
Million in 2013-2014)

• The oyster population is rebounding after 
a major decline and increasing this 
population is a high priority in Maryland

• An oyster can filter 50 gallons of water in 
a single day

• Aquaculture is one of the key’s to the 
restoration.  Oysters grow faster, 
mortality rate lower than bottom 
cultured oysters. 

2014 – 14,693 Summer Harvest bushels

2015 – 23,768 Summer Harvest bushels

2016 – 27,999 Summer Harvest bushels

Presenter
Presentation Notes
In the late 19’th century, they bay’s oysters could filter the entire bay in 3-4 days…today’s population takes a year. Aquaculture ---farming in fixed locations, high startup cost, different skill levels than previous harvesting methods. Guidelines for harvesting based on temperature/time and salinity are published every year.  Documentation is necessary during harvest and selling of the oysters.



Vibriosis Cases in Maryland 2010 - 2016
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Presentation Notes
Contains data for both foodborne and wound infections.  Vibrio acquired through water activites and/or wounds from the bay. 



Vibrio parahaemolyticus

• Leading cause of bacterial infections associated with consumption of 
seafood.

• Most people become infected by eating raw oysters, but infections 
can occur in wounds exposed to salt water.

• Estimate of 45,000 illnesses each year in the US
• Bloodstream infections can occur and in most cases are fatal.

• Hot sauce, Lemon juice, and drinking alcohol does not prevent 
Vibrio infections! 

www.cdc.gov/vibrio



Vibrio Surveillance by Whole Genome 
Sequencing

• MD DHMH started WGS in 2012 with 
the Ion Torrent.  Currently we have 4 
MiSeqs and 2 Ion Torrent

• GenomeTrakr participant 

• Collaborated with FDA-CFSAN on 
sequencing Vibrio parahaemolyticus

• Currently, we have sequenced 121 
Vibrio sp. isolates



2010 Outbreak of Vibrio parahaemolyticus
Restaurant A

Restaurant B
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Outbreak Investigation 

• Invoices and Oyster Tags were 
collected from the restaurants

• A single source for the oysters 
was identified

• The harvest site was inspected 
and oysters were collected for 
further testing



2010 – Investigation Continued

• With the help from Dauphin 
Island FDA Lab - 479 strains 
of V. parahaemolyticus were 
isolated from the oysters 
collected.  

• 9 strains were considered 
potentially pathogenic based 
on toxin profiles

• PFGE was done on the 
recovered isolates. 

In 2010, this is as far as we could 
go for characterization of these 

isolates



2012 – Whole Genome Sequencing!

• Rarely causative strains of V. 
parahaemolyticus are isolated 
from food sources. 

• WGS provides us with new 
insights in Outbreak 
investigations 

• Questions – How related are all 
of these strains? Where did this 
Outbreak strain originate? 

Photo courtesy of Walter Calahan



wgMLST Analysis
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Presentation Notes
The outbreak strains were ST8.  The other oyster strains were very different than the outbreak strain.  Compared with sequences available from Genbank of other ST8, our strains were different.  This strain has not been identified in the US before.  This strain is mostly found in Asia.  The oyster and clinical strains were nearly indistinguishable from each other.  They differ 2-3 loci of the 4,349 loci tested, with the differences caused by SNPs.  



wgMLST Analysis 

Presenter
Presentation Notes
Large differences in the genomes can be attributed to:Time -- >20 years separate samplingsHabitat/Selective pressures in Asia vs Chesapeake BayCalculations show that these strains of VP are experiencing strong evolutionary pressures and have a higher recombination rate than other sequence types.



How did this strain get here? 

Presenter
Presentation Notes
Seed oysters with Asian origin, nonnative oysters, or fish from asia (At one point Asian oysters were introduced in aquaculture to help boost the oyster populations)Ballast water --- forbidden  -  not supposed to dump ballast water in port unless previously flushed.  Sometimes due to safety have to discharge in port.  Bay has a great deal of maritime trafficPrevious reports of V. cholera being transported in ballast water. Ballast water has not been tested.  We have only seen this strain one additional time since 2010.  The strain must still be present in the bay but at very low levels compared to other V strains.  Shows importance of surveillance of water and oysters in the Chesapeake Bay for future outbreak analysis. 



Thank You!
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