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Letter to the Editor
ESTABLISHMENT OF CELL LINES FROM THE PACIFIC OYSTER

Dear Editor:

In vitro cultures of marine mollusk cells have been developed by
many investigators for studying the defense mechanisms or patho-
gens of mollusks (1,4,11,19). Recently, increasing numbers of in-
tracellular parasites, such as virus, rickettsias, chlamydias, and pro-
tozoa of Apicomplexa and Haplosporidia, have been discovered in
marine bivalves, and some of them have been found to cause epi-
zootic diseases (12,21). Thus, there is an urgent need to establish
cell lines from marine bivalves in order to investigate these patho-
gens.

Several attempts have been performed on the establishment of a
marine molluscan permanent cell line from oysters, including Cras-
sostrea virginica, Pinctada fucata, P. margaritifera, Ostrea edulis,
and clams, Mercenaria mercenaria, Mya arenaria, and Spisula soli-
dissima (2,3,8,10,13,15,18,20,22,23,25). In a review of these
reports, it was found that cultures from adult-tissues, such as heart
and mantle, of marine mollusks were difficult to subcultivate suc-
cessfully.

Attempts at establishing cell lines from the heart tissue of the
Pacific oyster, Crassostrea gigas Thumberg, double strengthened
Leibovitz L15 medium (2 X L15) containing 20% fetal bovine
serum (FBS, CSL), with pH adjusted to 7.2-7.4 and osmolarity at
720-740 mmol/kg, was used as a basal medium. Several extracts
and/or growth factors were added to the basal medium to compose
various growth media (Table 1).

TABLE 1

COMPOSITION OF GROWTH MEDIA

Media® Composition

1 2 X L15 + 20% FBS (basal medium)
2 Medium 1 + 5% oyster gonad extract
3 Medium 2 + 5% bovine pituitary gland extract
4 Medium 2 + 5% Rabbit pituitary gland extract
5 Medium 2 + 5% rat pituitary gland extract
6 Medium 2 + 5% carp pituitary gland extract
7 Medium 2 + 1% Nutridoma-SP
8 Medium 2 + 1% Nutridoma-HU
9 Medium 2 + 1% Nutridoma-NS

10 Medium 2 + 2% Nutridoma-SP

11 Medium 2 + 2% Nutridoma-HU

12 Medium 2 + 2% Nutridoma-NS

13 Medium 2 + 50 ng/ml FGF

14 Medium 2 + 100 ng/ml FGF

15 Medium 2 + 50 ng/ml EGF

16 Medium 2 + 100 ng/ml EGF

17 Medium 2 + 10 ng/ml insulin

18 Medium 2 + 20 ng/ml insulin

19 Medium 2 + 50 ng/ml insulin

¢ Osmolarities were adjusted to 720~740 mmol/kg and pH at 7.2-7.4.

901

Twenty to 30 fragments, for heart explant culture, were inocu-
lated into a T25-flask (Nunc). All heart explants underwent a simi-
lar initial series of events when cultured in various growth media.
Cells migrated out from the heart explant and formed a cell sheet
surrounding the explant within the first day. During the period from
the 2nd to the 7th day after initiation, the hemocyte-like cell sheet
extended further outwards and occupied most of the surface of the
culture vessel (Fig. 1). Fibroblast- and epithelial-like cells also grew
outwardly following the cultures progressed (Fig. 2). Confluent cell
cultures were usually obtained within 7-10 days, under optimum
conditions. The results indicate media containing extract from oys-
ter gonadal tissue significantly promoted cell proliferation. Extract
of pituitary gland of rat, bovine, rabbit, or common carp were also
shown to stimulate cell proliferation. However, growth factors such
as FGF, EGF, Nutridoma products (BM), and insulin did not signifi-
cantly stimulate cell multiplication. Cultures in which the medium
was supplemented with 5% extracts of oyster gonad and pituitary
gland, for example, were subcultivated 6 times. In these cultures, a
population of epithelial-like cells proliferated significantly and after
the 1st subculture, the cells became a dominant cell type as shown
in Fig. 3. Following subcultivation, tissue fragments became
smaller and then disappeared.

Cells at second subculture level of heart explant culture were
used to analyze chromosome numbers according to the method of
Chen (5). The distribution of chromosomes, as shown in Fig. 4,
indicates chromosome loss occurred in the cultures and the modal
number was 20.

Fic. 1. Micrograph of a confluent monolayer of hemocyte-like cells ob-
tained from oyster heart explants at Day 7 after initiation. The explants were
cultured with medium 2. Bar = 100 pm.
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Fic. 2. Micrograph of a confluent monolayer of cells obtained from
oyster heart explants at Day 7 after initiation. Spindle and epithelial-like
cells are evident; some of the spindle cells are myocardiocytes. Explants
were cultured in medium 3. Bar = 100 um.

Cell cultures were initiated with enzymatically dissociated the
fragmented heart tissues by enzyme solution of trypsin, collagenase
or protease. In general, judged by the relative numbers of viable
and adherent cells, the best results obtained from enzyme dissocia-
tion were those cultures established from treatment in solution of
collagenase or protease. Populations of cell types revealed some
differences between each kind of enzyme solution treatment. Heart

Fic. 3. A micrograph showing confluent monolayer of epithelial-like
cells cultured with medium 3. The cells proliferated significantly after the

first subculture. Bar = 100 um.
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Numbers of chromosomes/cell

Fic. 4. Distribution of chromosome numbers of oyster cells in colcemid
metaphase at the second level of subculture.

tissue treated with collagenase or protease yielded numerous fibro-
blast-like cells (including cardiomyocytes), epithelial-like cells, and
granular hemocytes, which would adhere to the culture vessel (Fig.
5). Heart tissue treated with trypsin, however, had significant num-
bers of fibroblast cell and suspended spherical cells. Enzyme disso-
ciated cultures could not be maintained for as long as explant cul-
tures and usually could subcultivate only one time under the best
conditions.

Fic. 5. A micrograph of oyster heart cells obtained by collagenase disso-
ciation and stained by Wright’s stain. The cells were cultured with medium
3. Bar = 100 pm.
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The L15 medium contained higher concentrations of amino acids
than the other commercialized media, which may make it better for
the in vitro culture of marine animals (6,13). However, it contained
no prolin and taurine which are common in the hemolyph of marine
bivalves (7,16,24,26). Prolin and taurine added to the medium to
improve the nutrition was not more efficient (authors’ unpublished
results). These results are similar to previous studies (9,13). A
synthetic medium with components similar to those found in of the
hemolymph of a marine bivalve may be useful for successful in vitro
culture of marine bivalves (17). However, this is complicated by the
fact that the concentrations of amino acids of hemolymph varied
with environmental salinity and species (16,24).

The results of this study indicate that, judging from number of
culture periods and subcultures, explant cultures from oyster heart
tissues were better than those cell cultures. It may be possible that
the medium was conditioned by tissue fragments, and thus the ex-
plant culture was maintained longer than the cell culture (13). In
this investigation, however, we have demonstrated a unique cell
{epithelial-like) that proliferated significantly after the first passage
of the heart explant cultures. Supplements of FBS, oyster gonad
extract, and extract of bovine, carp, or rat are helpful for cell adher-
ence and multiplication.

In summary, the in vitro culture systems described in this study is
the first ever published paper describing the establishment of mono-
layer cultures up to 6-subculture level. The susceptibility of these
cells against various virus of marine mollusk are undertaken and the
results will be published elsewhere.
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