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Abstract 

The eastern oyster Crassostrea virginica pro,•idcs a commercially valuable industry along 
the eastern and Gulf coasts of the United States. Recently this industry has been damaged 
by disease problems, creating an interest in the use of gene transfer (transfcction) to improve 
disease resistance. We transfected adult oysters with two genes, red-shifted green fluorescent 
protein (rsGFP), commonly used as a reporter gene, and the lytic peptide cecropin B (cepB), 
known to have antimicrobial properties. Oysters were transfected by injecting DNA mixed 
with SuperFect® reagent (Qiagen Inc.) into the adductor muscle sinus. Oysters were assigned 
to three groups of 15: the first was injected with rsGFP complexed with transfecting reagent; 
the second was injected with cepB complexed with transfecting reagent; and the third was 
injected with saline (control group). Hemolymph was collected at 4 and 10 d after injection. 
DNA was extracted for analysis by polymerase chain reaction (PCR), and hemocytes were 
examined by flow cytometry and fluorescence microscopy for detection of green fluorescence 
due to rsGFP expression. The rsGFP gene was detected by PCR in hemocytes from 14 of 15 
oysters at day 4, and in 15 of 15 oysters at day 10. The cepB gene was detected by PCR in 
12 of 15 oysters at day 4 and in 14 of 15 oysters at day 10. No oysters from the control group 
were positive for either gene at days 4 or lO. Green fluorescence was detected by flow cytom­
ctry at significantly higher levels (P < 0.05) in oysters injected with rsGFP than in other 
oysters at day 4, but not at day 10. This report indicates the ability to introduce DNA into 
adult eastern oysters with subsequent gene expression. Future work will involve developing 
these techniques for enhanced disease resistance in oysters. 

The eastern oyster Crassostrea virgmzca 

supports a valuable commercial industry 
along the Atlantic and Gulf Coasts of the 
United States. In 1997 Louisiana oysters 
had a dock-side value in excess of US$51 
million (Louisiana Cooperative Extension 
Service 1998). and in 1992 over 120,000 
ha of bottom area in that state were farmed 

for eastern oyster production (Keithly et al. 
1993). Recently. disease problems from 
protozoan parasites have plagued the indus-
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try (Ford and Tripp 1996; Paynter 1996). 
Another concern to the industry is the trans­
fer of human pathogens (such as Vibrio vul­

nificus) from oysters to human consumers 
(Jackson et al. J 997). To address these 
problems, research is underway on selective 
breeding, ploidy manipulation, and gene 
transfer, with a long-term goal of producing 
disease-resistant oysters also capable of 
eliminating human pathogens. 

To evaluate the potential for gene transfer 
and expression in adult oysters. two genes 
were tested in this study: red-shifted green 
fluorescent protein (rsGFP) and cecropin B 
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