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SUMMARY 

At present. establishment of a cell line from bivalve molluscs has been unsuccessful, and in vitro work is limited to 
primary cell cultures. We sought to improve attachment and spreading of cells ol' the eastern oyster, Crassostrea virginica, 
lo aid primary cultures and to assist development of a bivalve cell line. Our objectives were to examine the effects of 
substrate on ventricle cell viability, attachment, and spreading by testing of collagen (, eollagen IV, fihronectin, laminin. 
poly-D-lysine, and two types of uncoated tisBuc culture plates (Falcon® and Corning®). Experiments were conducted by 
incubating cells with the varions snbstrates for 24 h and 5 d. An assay with a telrazolium compound (MTS) was used to 
estimate cell nnmbers based on metabolic activity. Although differences in :\!ITS assay values for substrate effect on cell 
viability were detected at 24, h and at 5 d (P > 0.0001), these were attributed to variations in metabolic activity due Lo 
different levels of attachment and spreading among treairnenls. Differences among treatments were rleteeled in attachment 
and spreading at 24 h and 5 d (for all, P > 0.0001). At 24 h, poly-D-lysine induced the highest levels of attachment and 
spreading; no other factor performed better than the uncoated Falcon® substrate, and collagen l performed most poorly. At 
S rl, poly-n-lysine and the uncoated Corning® substrate induced significantly higher level:-; of attachment and spreading 
than did the uncoated Falcon@ substrate, and collagen l perfonned most poorly. From these result:;, poly-D-lysine best 
promoted cell attachment and spreading. Fihronectin (at 24 h) and laminin (at 5 cl) warrant further stndy. Along with 
improvements in medium composition, future work should involve screening of other attachment factors and combinations 
of factors, including those of bivalve origin. 
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lN'J'HODlJCTION 

Although techniques for primary cell culture of bivalve tissues 
have been developed (Perkins and Menzel, 1964; Odinstava and 
Khomenko, 1991), allempts to produce a bivalve cell liue have been 
unsuccessful (Hetrick et al., 1981; Ellis and Bishop_ l 989). Within 
the mollusca, the only established cell line is from the freshwater 
snail, Biornphalaria gfobrata (Hansen, 1976). The importance of cell 
lines has long been recognized in in vitro studies (Freshney, 1994). 
The development of a bivalve cell line would provide an invaluable 
tool for research in arca,s such as pathobiology, cytogenetics. and 
gene transfer. 

Improving cell attachment and spreading in primary cell culture 
would be of benefit in the eventual development of a bivalve cell 
line. Cell detachmenl and lysis have been noted as problems in the 
long-term primary culture of bivalve cells (Hetrick et al., 1981; 
Miahlc ct aL 1988; Chen et aL, 1989). Altachment and spreading 
are known to play important roles in cellular functions such as dif-
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ferentiation. migration, proliferation, and gene expression, as well as 
in maintaining cell viabilily (Ben-Ze'ev et al., 1980; Guan and Chen, 
1996). Several attachment factors have been isolated from bivalve 
cells (Suzuki et aL !991: Panara et al., 1996), and some studies 
have addressed improved attachment in biva.lve primary cell cultures 
(fable 1). However, 1hese studies did nol quantitatively assay im­
provement in cell attachment and spreading. In this study, Wf' used 
an objective method to quantify attachment and spreading. 

The goal of this work was to improve attachmenl and spreading in 
oyster primary cell culture. To this end, oyster ventricle cells were 
tested with the attachment factors, collagen l, collagen IV, fihrnnec­
tin, laminin, poly-n-lysine, and two types of uncoated tissue culture 
plates to investigate effects on cell viability, improvement of cell 
attachment, and improvement of cell spreading. To our knowledge, 
this is the first quantitative report on improvement of attachment and 
spreading in bivalve primary cell culture. 

MATEHIAI.S AND METHODS 

Cells cwd cell culture. Eastern ovsters were collected from coastal Loufaiana 
and were held at least 5 d in filt�red artificial sea waler (ASW) (Fritz Sup;-r 
Salt_ Fritz IndustriPs inc., Dallas, TX) before use. The oemolality of all sn­
lulions, including ASW and me,lium, was measured with a vapor pree,;ure 












