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The axenic culture is an essential of
biological research including tissue culture,
protoplast isolation and fusion, and gene
transfer. In green and brown seaweeds, it is
generally possible to obtain axenic cultures by
washing the motile reproductive cells in a
series of sterile medium (Cuapman 1973).
However, establishing of axenic cultures in
red seaweeds is hard because of the absence of
motile cells throughout the life cycles. Earlier
methods usually used small pieces of vegetative
thalli for sterilization. The wounded part,
resulting from cutting into small pieces, is con-
taminated by microorganisms, which also
makes it difficult to obtain axenic cultures. Ex-
ceptionally, the sterilization, using the dip
and drag on agar plates containing antibiotics
(TaTtEwak! and ProvasoLrr 1964), is only suc-
cessful for thalli with smooth surfaces or sim-
ple thallus organization, but not with rough
and complex thalli.

Although the surface of red seaweeds have
luxuriant microbial growth, the spores are
generally produced under aseptic conditions
in tetrasporangia and carposporangia. Thus,
if freshly liberated spores are axenic while
mechanically isolating by capillary pipettes, it
should be possible to obtain axenic cultures.
However, normally spores of red seaweeds set-
tle and attach to the substratum soon after
liberation, and a few times of serial washing
of spores in plain seawater lower the percent-
age of spore germination. In this paper, a
new and simple method of axenic culture, in
conjunction with impeding spore settlement,
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the mechanical washing and the antibiotic
treatment of spores in red seaweeds is
reported.

Neorhodomela aculeata (PEREST.) MASUDA,
Symphyocladia  latiuscula (HARV.) YAMADA,
Ceramium japonicum OKAMURA, Ptilota serrata
KeurziNg, Palmaria palmata (L.) KUNTZE,
Chondrus yendoi Y AMADA et Mikam1 and Dumon-
tia simplex COTTON were used in this study.

Small pieces of fertile branches (2-4 cm) or
blades (2-4 cm?) bearing tetrasporangia or car-
posporangia were excised from freshly col-
lected thalli. They were cleaned by brushing
with a soft paint-brush, rinsed several times
in sterile (autoclaved) seawater, and placed in
a Petri dish (9X2cm) containing 30 m/ of
sterile seawater. Most pieces liberated spores
within 30 min (Fig. 1A). Newly liberated
spores were taken up with a capillary pipette
under a stereo-microscope (X 40-80) and
washed 3-5 times in a depression glass slide
containing 1-2m/ of the spore-washing
medium (Fig. 1B). This medium, containing
extracellular substances of spore-producing
thalli, was prepared as follows: 1) 10 g of fresh
thalli was soaked in 50-100 m! of seawater for
1 hr and then the seawater was filter-sterilized
through a 0.22 #m pore size membrane filter,
or 2) 100 mg of fresh thalli was placed in a test
tube containing 10m/ of seawater and
autoclaved for a few minutes, then 1-2 drops
of the decoction were diluted with 10 m/ of
sterile seawater. In the spore-washing
medium, the rapid settling and attachment
to substratum of spores in most species were
delayed for a few hours without any adverse
effects by washing and isolation. However,
normal attachment occurred soon after
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Simple method of obtaining red seaweed axenic culture. A. Place a piece of cleaned fertile thallus in

sterile seawater to get newly liberated spores. B. Wash spores 3-5 times in the spore-washing medium containing
extracellular substances of the spore-producing thallus and once in seawater. C. Inoculate 10-20 spores to culture
medium (PES). D. Culture under the optimum condition for 10-15 days until sporelings recognized with the
naked eyes. E. Add 4-5 drops of antibiotic mixture to the medium. F. Culture for 7-14 days in the medium with
antibiotics (replace with new culture medium). G. Inoculate young sporelings into sterility-test media and maintain
them 20°C for 20 days—When confirmed axenic culture, inoculate them into desired culture media.

transfer to plain seawater or culture media.
Following the wash with the spore-washing
medium, the spores were rinsed in plain
seawater and then 10-20 spores were introduc-
ed into a screw cap test tube containing 10 m/
of PES medium (ProvasoLi 1966) to establish
unialgal culture. The above-mentioned isola-
tion and washing procedures were done at low
temperatures; sterile media or seawater used
for washing were kept at 10-14°C. The
isolated algae were maintained under op-
timum culture conditions for each species
(usually 14-18°C, 12-18 W/m?, 14 L: 10 D cy-
cle) (Fig. 1D). Some of the sporelings which
were developed from the serial washed spores,
were axenic. For example, with tetraspores of
Palmaria palmata and Plilota serrata, axenic
cultures were obtained at 10-20% of the
trials. Sterility was tested by transferring a

few sporelings into ST3 or STP sterility-test
medium (TaTtewakr and Provasorr 1964)
and maintaining them for at least 20 days at
approximately 20°C. Confirmed axenic
sporelings were transferred into the desired
culture media (Fig. 1G).

In addition, 10-15 days after establishing
unialgal cultures, when the sporelings first
become visible to the naked eyes, 4-5 drops
(75-100 gl) of the antibiotic mixture were add-
ed aseptically to each culture tube containing
10 m/ of PES medium (Fig. 1E). The an-
tibiotic mixture contained 100,000 units
penicillin G potassium, 250 mg streptomycin
sulfate, 25,000 units polymyxin B sulfate and
1 mg chloramphenicol per 10 m/ of distilled
water (modifying the formula of the mixture
developed by Provasori 1958, TATEwaKI and
ProvasoLr 1964, and Tatewak: 1981). The
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mixture was filter-sterilized and could be
preserved by freezing in 1-2 m/ aliquots for
one week, although it is best to prepare the
mixture just before using. The sporelings
were left in the medium with antibiotics for 7-
14 days under optimal culture conditions and
then the medium was replaced with fresh PES
(Fig. 1F). Axenic cultures were thus obtained
with high percentage (>90%) of success for
the species examined. When spores and
sporelings younger than 5 days were dosed
with the aitibiotic mixture, they were killed or
stunted even by 3-5 days antibiotic treat-
ment. Thus, we recommend that 10-day or
older sporelings are treated by antibiotics
after the spore-washing procedure. Such
sporelings which are visible to the naked eyes,
survive and develop into healthy axenic
cultures.

The spore-washing media presumably con-
tain extracellular substances originating from
spore-producing plants (tetrasporophytes or
female gametophytes). These substances
which delay spore settlement, may assure
spore dispersal from the site of the sporulating
plants. We are presently investigating the
biological and. chemical nature of these

substances.
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