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Generation of superoxide anion by Heterosigma akashiwo newly
isolated from Isahaya Bay

Yasuhiro Yamasaxi and Tatsuya Oba

A red tide due to Heterosigma akashiwo occurred in Isahaya Bay, Kyushu, Japan in 2002.
Seawater sample collected from the red tide area was brought to the laboratory, and the clonal
culture of H. akashiwo was obtained by repeated washing using capillary pipette. Colony forma-
tion assay using marine agar medium revealed that this freshly isolated clonal culture of H.
akashiwo was associated with a number of bacteria. After the treatment with penicillin (100p
g/ml) and streptomycin (100u g/ml) for 3 days, these bacteria became undetectable. Interestingly,
the growth rate of H. akashiwo was markedly enhanced after the treatment with antibiotics.
These results suggest that the associated bacteria might competitively suppress the growth of H.
akashiwo. However, no significant differences in the rate of superoxide anion generation were
observed between antibiotics treated and untreated H. akashiwo. Furthermore, the rate of
superoxide anion generation by H. akashiwo strain (NIES-6), which was obtained from National
Institute for Environmental Studies, Environmental Agency, and cultured under artificial condi-
tions for more than 10 years, was almost same to our freshly isolated H. akshiwo strain. Our
results suggest that long term culture under the artificial conditions dose not affect the ability
of H. akashiwo to produce superoxide anion, and superoxide anion generated by this plankton
may play a important role in its own growth rather than defense against invasion of bacteria.
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Table 1. Composition of Erd-Schreiber modified (ESM) culture medium

(mg/l in natural seawater)

NaNO, 120

K,HPO, 5

EDTA-Fe* 0.26

EDTA-Mn* 0.33

Vitamin B, 0.1

Vitamin B,, 0.01

Biotin 0.001

Tris (hydroxymethyl) aminomethane 1000

The pH of medium was adjusted to pH 8.2 by addition of SN HCI.
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Fig. 1 The effect of antibiotics on the growth of
Heterosigma akashiwo isolated from Isahaya
Bay. Exponentially growing flagellate cells
were inoculated into 50 ml of ESM medium in
a final density of 1000-2000 cells/ml, and cul-
tured at 260 in the presence (e ) or absence
(o) of 100p mg/ml of streptomycin and 100
M mg/ml of penicillin under the conditions de-
scribed in the text.
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Fig. 2 Detection of bacteria in the 3-day culture of
Heterosigma akashiwo isolated from Isahaya Bay
in the presence (A) or absence (B) of 100y mg/ml
of streptomycin and 100y mg/ml of penicillin.
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Fig. 3 Localization of associated bacteria in Heterosigma
akashiwo isolated from Isahaya Bay. Numbers
of the bacteria in intact cell suspension, ultra-
sonic ruptured cell suspension, resuspended cell
suspension, and cell-free supernatant prepared
from H. akashiwo were analyzed by colony for-
mation assay using marine agar medium as de-
scribed in the text.
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Fig. 4 MCLA-dependent chemiluminescence responses in
Heterosigma akashiwo isolated from Isahaya
Bay and NIES-6 strain. Newly isolated H.
akashiwo from Isahaya Bay was cultured for 3
days in the presence (o, @ ) or absence (O, A)
of antibiotics (100p g/ml of streptomycin and 1
00p g/ml of penicillin), and then subjected to
chemiluminescence assay as described in the
text. (O, m); H. akashiwo (NIES-6 strain) from
the National Institute for Environmental
Studies, Environmental Agency. After addition
of MCLA (final concentration at by M),
chemiluminescence response of each strain was
measured in the presence (e , A, m) or absence
(o, O, 0) of 200 units/ml of SOD.
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Fig. 5 Relationship between cell density and chemilumine-
scence response in Heterosigma akashiwo isolated
from Isahaya Bay and NIES-6 strain. H.
akashiwo newly isolated from Isahaya Bay was
cultured for 3 days in the presence (e ) or
absence (o ) of antibiotics (100p g/ml of strep-
tomycin and 100y g/ml of penicillin), and then
subjected to chemiluminescence assay at the
indicated cell density. H. akashiwo (NIES-6
strain) (O ) from the National Institute for
Environmental Studies, Environmental Agency
was also subjected to chemiluminescence assay.
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