In vitro Culture of Pyrodinium

Abstract. Water from Puerto Rico’s
Phosphorescent Bay, when enriched with
vitamin B.., thiamine, biotin, yeast au-
tolysate, and bay-mud acid hydrolysate,
has been found to support vigorous in
vitro growth of the luminescent dino-
flagellate Pyrodinium bahamense. Cul-
tures of Pyrodinium are being main-
tained through serial passage.

Bioluminescence displayed so spec-
tacularly in waters of Phosphorescent
Bay, Puerto Rico, is produced by the
dinoflagellate Pyrodinium bahamense
(I, 2). The late E. Newton Harvey
lamented that chemiluminescence stud-
ies of this brilliantly flashing organism
would have to await solution of the in
vitro culture problem (2). Fulfilling
this desideratum, we report the suc-
cessful isolation and maintenance of P.
bahamense under both the axenic and
bacterized conditions.

From water samples collected dur-
ing midday hours from depths to 2
meters near the center of Phosphores-
cent Bay, some 8000 Pyrodinium cells
were miropipetted to petri dishes con-
taining Seitz-filtered bay water. From
these, groups of 300 to 600 cells were
transferred to the first well of a nine-
well depression plate. The most vigor-
ously swimming cells were then micro-
pipetted successively from well to well,
2 ml of sterile bay water having pre-
viously been added to each well. This
technique had previously been found
effective in lessening or eliminating
bacterial contamination during isola-
tion procedures with other motile

Fig. 1. Two living specimens from an in
vitro culture of Pyrodinium bahamense.
This luminescent armored dinoflagellate
is responsible for the “fiery waters” of
Phosphorescent Bay, Puerto Rico (X
1300). [Photograph by John J. Lee and
Stanley Pierce]
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single-cell algae and protozoa (3).
From the final well, groups of 1 to 100
cells were transferred to 20-ml plastic-
capped culture tubes containing 10 ml
of sterile bay water.

Guided by our earlier experience in
isolating and culturing zooxanthellae
(3), we tested some 2000 variations
and permutations of enrichment and
antibiotic materials before a suitable
formula was achieved for support of
Pyrodinium growth. Optimal growth-
supporting media comprised filtered
bay water, 90 percent; B, 0.1 pg/100
ml; thiamine HCI, 1.0 mg/ 100 ml; bio-

-tin, 0.1 pg/100 ml; yeast autolysate,

0.0001 percent; acid hydrolyzed bay-
mud extract, 1 to 10 ml/100 ml. En-
richment materials were used in con-
junction with an antibiotic solution
containing K penicillin G, 1.0 percent;
novobiocin, 0.001 percent; polymyxin
B, 0.001 percent; Vancomycin, 0.1 per-
cent; Ilotycin, 0.1 percent; and Tylo-
sine, 0.1 percent (3). The antibiotic
mix was added to culture tubes over
a concentration range of 0.05 to 2.0 ml
per 10 ml of culture media. Previously
derived synthetic media (3) failed to
support Pyrodinium growth. Before in-
oculation, medium was autoclaved at
5 1b pressure for 2 hours.

Culture tubes were maintained at
24° to 28°C in a light-dark cabinet
(14 hours light; 10 hours dark), with
light supplied by three 40-watt white
cool fluorescent lamps and one 20-watt
tungsten bulb.

Within 20 days after inoculation,
abundant cell division was observed.
Transfers to fresh media are now made
routinely at 30-day intervals. Such cul-
tures have gone through multiple serial
passage, with no apparent loss of
motility or reproductive vigor. Two cul-
ture lines are currently in an axenic or
bacteria-free state; three lines, although
bacterized, support a vigorously pro-
liferating population of P. bahamense.

Luminescence appears to be great-
est when observed 4 to 6 hours after
the beginning of the daily dark period.
A sharp tap on the culture vessel in-
variably results in bright luminescence
of the entire liquid contents, with a
myriad of conspicuous starlike flashes.
The luminosity pattern of P. baha-
mense appears to resemble that ob-
served by Sweeney and Hastings for
Gonyaulax polyedra (4; 5).
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Effect of Enzymes on Partially
Purified Japanese B Encephalitis
and Related Arbor Viruses '

Abstract. Japanese B encephalitis and
some other arbor viruses were partially
purified by cellulose column chromatog-
raphy or by fluorocarbon deproteinization
and tested for sensitivity to enzymes. In-
fectivity decreased markedly when the
viruses were mixed with trypsin or pan-
creatic lipase at 37°C. The enzymes also
impair the immunogenicity of the virus in
rabbits. Poliovirus is resistant to the
enzymes.

The effect of enzymes on viruses is
different from one enzyme-virus com-
bination to another (/). Reduction of the
infectivity of arbor (arthropod-borne)
viruses by proteolytic enzymes has been
described (2). The virus materials used
in these previous studies were relatively
crude. We report experiments in which
arbor viruses grown in tissue cultures
and then partially purified were exam-
ined for sensitivity to enzymes.

The viruses used were Japanese B
encephalitis, strain G1; dengue type 1,
Mochizuki strain; yellow fever, strain
17 D; and Western equine encephalitis,
Rockefeller Institute stock strain. The
viruses were grown in trypsinized ham-
ster-kidney cell cultures (3). Polio-
virus, strain MEF-1, was grown in
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