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EXECUTIVE SUMMARY 
     Oysters harvested from Apalachicola Bay in the months April-November (warm 
water-harvested oysters) present an increased risk of Vibrio vulnificus (Vv) infection to 
at-risk individuals as compared to oysters harvested in the months of December-March 
(cool water-harvested oysters). The Interstate Shellfish Sanitation Conference (ISSC) in 
conjunction with the FDA have set a goal to reduce the incidence of Vibrio illness by 
60% for years 2007 and 2008 (average) from the average illness rate for the years 1995 -
1999 of 0.303/million, but this goal has not yet been achieved. In order to allow oyster 
harvesting in summer months and meet the illness reduction goal, new oyster harvest 
practices are required.  
 This proposal is seeks to define a procedure to reduce Vv and Vp in harvested 
oysters by the transfer of oysters to a high-salinity environment for a 1-2 week period. On 
a biweekly basis, oysters will be collected at Cat Point in Apalachicola Bay where the 
salinity is low and then transferred to Alligator Harbor where the salinity is high. The Vv 
and Vp associated with the oyster meat will be determined before and after the transfer to 
the high-salinity environment. A loop mediated isothermal amplification (LAMP) assay 
will be used in making determinations of Vv and Vp.  By using the relatively inexpensive 
LAMP assay to quantify Vibrio levels, a cost-effective in-house capacity for Vv and Vp 
measurement will be developed that will allow the effectiveness of the high-salinity 
Vibrio reduction treatment to be determined.   
 
PROJECT MANAGEMENT APPROACH 
    Post Harvest Salinity Processing (PHSP) of oysters may provide a means of reducing Vv 
numbers in warm water-harvested oysters from Apalachicola Bay, and reduce the incidence 
of Vibrio illness. Oysters harvested from lower salinity water have higher levels of Vibrio 
vulnificus than oysters harvested from higher salinity water (Motes et al., 1998, Kaspar and 
Tamplin, 1993, Randa et al., 2004, Johnson et al., 2010, Audemard, 2013, Larsen, 2013). It 
may thus be possible to reduce the Vv levels in warm water-harvested oysters from 
Apalachicola by transferring them to high salinity water for a period of time sufficient to 
significantly reduce Vv to levels that approximate the levels found in cool water-harvested 
oysters (Lewis et al., 2010, Supan and Cake, 1982, Larsen et al. 2013). Once Vv levels are 
reduced, oysters taken from the site could be rapidly cooled and processed, providing a 
warm water-harvested product with a Vv risk that is comparable to a cool water-harvested 
product.  
    A preliminary study was conducted to test the feasibility PHSP as a means of reducing 
Vv and Vp from oysters harvested from Apalachicola Bay. Oysters were removed from 
Apalchichola Bay (salinity 27.7 ppt) and transferred to Alligator Harbor (salinity 34 ppt) 
for two weeks, followed by Vv and Vv assessment within the oysters. As shown in 



Figure 1, both 
Vv and Vp 
levels were 
reduced in the 
oysters as a 
result of PHSP 
treatment. 
Figure 1.  Vv 
and Vp decrease 
resulting  from 

post harvest salinity processing (PHSP) of oysters from Apalachicola Bay. Vibrio levels 
were determined by staff in the laboratory of Steve Otwell of the University of Florida, 
using a standard real-time PCR assay. 
 
This data suggests that a PHSP treatment could be an effective means reducing Vv and 
Vp, allowing Florida to meet the mandated Vv reduction goal. One of the goals of this 
proposal is to further investigate the efficacy of PHSP and develop a pilot program to test 
the practical application of PHSP treatment by oyster processors. 
 
SCOPE, APPROACH, AND METHODOLOGY 
     Approximately 150 oysters will be harvested on a bimonthly basis from the Cat Point 
oyster harvest area of Apalachicola Bay during the months of August-November  2014 
and April-July 2015. Oysters will be collected by Division personnel and taken divided 
among three plastic mesh bags (50/bag) and transported by truck to Alligator Harbor. 
Two of the bags will be transferred to the lease area and secured to the bottom using PVC 
anchors at each bag corner. The other bag will be used for a sample collection 
representing the Vv levels at the time of introduction into high salinity waters (Day 0, or 
D0). Each of the two bags introduced into Alligator Harbor will represent a timepoint for 
Vv sampling at 7 and 14 days post-transfer to high salinity water (D7, D14). At the time a 
sample time point is collected, the bag will be removed from the water and 36 oysters 
removed for processing. The oysters will be taken to the Apalachicola lab for shucking 
and processing.  
      Oysters will be processed using the SOPs for Vv enumeration using an APW media 
enrichment protocol followed by DNA extraction of positive tubes and PCR confirmation 
of Vv. Briefly, three tissue homogenate samples (12 oysters per sample) will be prepared 
from 36 oysters collected from each timepoint. A dilution series for each sample will be 
prepared (101-104) from each homogenate, and three tubes of APW growth media 
inoculated from each dilution. Tubes will be incubated 12-18 hours. Growth-positive 
tubes in each dilution will be enumerated, and DNA extracted from each assayed by loop 
mediated isothermal amplification (LAMP) analysis using LAMP primers specific for Vv 
(Han et al.) and Vp (Chen et al.)   
     Vibrio LAMP assays will be used to identify Vv and Vp positive tubes in the MPN 
assay instead of real-time PCR. LAMP assays can be performed with a 65oC water bath, 
removing the necessity for an expensive real-time PCR machine. Additionally, the 
reagent components for detecting Vv and Vp by real-time PCR are prohibitively 
expensive. The LAMP assays cost less than $1 per sample whereas the real time PCR 
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assays cost about $9 per sample. The LAMP assay is thus a cost-effective means for state 
agencies without the capacity for real-time PCR to collect Vibrio data for regulatory 
purposes. All oyster samples and MPN enrichment tubes derived from samples will be 
frozen at -20oC to provide a means to validate Vv and Vp determinations using the 
traditional real-time PCR method at a later time should it be deemed necessary. 
     
This proposal will:  
1.) provide baseline data for Vv and Vp in oysters from Apalachicola Bay, data which 
FDA has requested that states generate in order to regulate the shellfish harvest. 
 2.) determine the effect of a 7-day and 14 day high salinity treatment of oysters taken 
from a low salinity environment, responsive to FDA’s request for states to reduce Vibrio 
illness by 60%  (and program priorities I.B, 1 and 2a). 
3.) provide a low-cost means of Vv and Vp detection that can be implemented by state 
agencies that do not have the resources to conduct real-time PCR assays. 
4.) communicate the information to shellfish harvesters and processors in a workshop 
held at the Division of Aquaculture office in Apalachicola, FL. 
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The homogenate of 12 oysters will be used for each time point determination and each time point will be 
collected in triplicate. There will be three time points for each biweekly transfer (D0, D7 and D14), thus 18 
time points per month. Collection for eight months will produce a total of 144 samples total, each of which 
will require that 15 enrichment tubes are assayed (MPN). A total of 2160 samples will be thus be assayed 
by the assayed by the Vv and the Vp LAMP assays.   

Budget %Source

Vehicle 25,000    

Boat 9,000      

Trailer 1,500      

Salary P.I. (JT,25% effort) 16,349    

Matching Funds 51,849    77.05%

Fuel 1,920      

Oyster bags, anchors 1,000      

Microbiology Reagents 5,000      

LAMP Reagents Vv (2160 samples, $1/ sample) 2,160      

LAMP Reagents Vv (2160 samples, $1/ sample) 2,160      

Freezer (‐20oC) 600
heat block 300

vortexer 300

Lab Reagents/Materials 2,000      

Requested Funds 15,440    22.95%

Total 67,289    
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APPENDIX PROJECT TEAM STAFFING 
 
   All project participants are employees of the Florida Department of Agriculture and 
Consumer Services, Division of Aquaculture. No employees working on the engagement 
have ever been convicted of a felony. 
 
Principal Investigator: John L Teem, Ph.D. 
    Dr Teem is a molecular biologist with extensive experience in detection of aquatic 
organisms using PCR and LAMP assays. He previously designed and executed 
preliminary experiments to assess the effect of transferring oysters to high salinity as a 
means of reducing Vv and Vp. He has made use extensive use of LAMP assays for the 
detection of reporter genes in aquatic organisms. As the P.I. of the project, he will 
oversee the collection of samples and the Vv and Vp determinations made using LAMP 
assays specific for Vibrio vulnificus and Vibrio parahaemolyticus. 
 
Oyster Collection and Transfer: Joe Shields, John Gunter 
   Mr. Shields (Enviromental Adminstrator) and Mr. Gunter (Enviromental Specialist III) 
are both involved in oyster stock assessment surveys conducted in Apalachicola Bay by 
FDACS. They are experienced in all aspects of the process of collection and transfer of 
oysters from low salinity to a high salinity environment. 
 
Microbiology: James Smith, Nellrie Lane, Martha Pace 
   Dr. Smith and his staff (Nellrie Lane and Martha Pace) routinely perform fecal coliform 
assessments of oyster samples as part of the FDACS regulatory program. They are versed 
in the microbiology techniques used in assessing microbial contamination of oyster meat 
and will conduct the MPN and LAMP assays to quantify Vv and Vp in oyster samples. 
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