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ABSTRACT

A clonal culture of Gymnodinium catenatum was established from a plankton sample collected from Leamthan,
Chonburi Province, in the Upper Gulf of Thailand. The culture was maintained at 28+1°C under light intensity of 70
umol photons m?s™! with 12:12 L:D cycle. Cells were harvested at late exponential phase and extracted with 0.03 M
acetic acid. The HPLC analysis on thus obtained extract revealed that toxins consist of N-sulfocarbamoyl toxins, C1
and C2, as major components. GTX1, GTX2, GTX3, GTX4 and dcSTX were also detected as minor components. The
toxin profile of this clone is different from clones of G. catenatum found in Singapore which was dominated by the
highly potent carbamate toxins, primarily GTX 1 and 4 with less amounts of GTX2, GTX3, neosaxitoxin, and
saxitoxin. No N-sulfocarbamoyl, decarbaomyl, or deoxy-decarbamoyl toxins were detected.
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INTRODUCTION

Gymnodinium catenatum is the only
unarmoured dinoflagellate known to produce PSP
toxins. This chain-forming dinoflagellate was first
described from the Gulf of California
(Graham,1943) and the outbreak of PSP caused
by this species was first recorded in Spain (Fraga
and Sanchez, 1985). Since then, the global distri-
bution and PSP out breaks of G catenatum have
been well documented by a number of authors
(Yuki and Yoshimatsu, 1987; Ikeda et al., 1989;
Hallegraeff er al., 1989; Anderson et al., 1989;
La Barbera Sanchez, 1991; Holmes et al., 2002;
Gomez, 2003, Park et al., 2004, Band-Schmidt,
2005). In Southeast Asian waters, the occurrences
and the toxin profiles of this species were
investigated in Philippines (Fukuyo et al., 1993)
and Singapore waters (Holmes et al., 2002). As
pointed out by Oshima and Hallegraeft (1993), the
toxins profiles of G catenatum could be used as
a stable biochemical marker for this species while
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Holmes et al., (2002) proposed that the unique
toxin profile of Singapore strains, in which
carbamate toxins dominated, could be a useful
signature to identify the potential spread of this
strain from Singapore. Although Matsuoka and
Fukuyo (1994) reported the motile stage of this
species in the phytoplankton samples collected
from the Gulf of Thailand but the toxin profiles of
Thai strain has not been characterized yet. This
preliminary study aimed to provide the toxin
information of G. catenatum found in this region.

MATERIALS AND METHODS

Isolation and culture of Gymnodinium
catenatum

Leamthan is a small sea side place located at
the coastal area of Chonburi Province, the Upper
Gulf of Thailand. This is the public area where the
local people or tourists come for picnics, fishing
and so on. Net phytoplankton samples were
collected by a 20 um phytoplankton net from the
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platform of Leamthan in June, 2005. These samples
were the materials for the students of marine
production course to use for marine micro-
organism observation. Several cells of G
catenatum were found in those concentrate
samples. Capillary technique was used for isolated
cells and inoculated into 24 wells of the multiwell
plate containing 1 ml. of enriched seawater medium
T.1 (Ogata, et al., 1987). The clonal culture was
maintained in the T.1 medium at 28+1 °C. 70 umol
photons m?s! provided by white fluorescence
lamps on 12:12 light and dark cycle. The taxonomic
identification of Thai G. catenatum ascertained
by comparing it to both of the original (Graham,
1943) and the recent detailed descriptions
(Blackburn et al., 1989).

Toxin profiles of G catenatum

Cells of G. catenatum at the exponential
growth phase were enumerated. The sampling
cells of 5 ml. were taken from the culture flask
and harvested by centrifugation (1,000 x g, 10 min).
The supernatant part was removed by pipetting
carefully and then the pellet, containing 12,500 cells,
was extracted by sonification with 0.03 N acetic
acid. The toxin profiles of cell extracts were
analyzed by post-column derivatization HPLC
methods for PSP toxins (Oshima et al., 1993). 100
ul of the extracted toxin was prepared from the
sample and 10ul was injected in to that mentioned
HPLC system.

RESULTS
Isolation and culture of G catenatum

Noctiluca red tide took place during collecting
samples but not a severe case. The phytoplankton
community in the net sample was composed
mostly of Noctiluca scintillans, Ceratium furca
and Chaetoceros spp. A few chains of four cells
of G. catenatum were found in those samples and
then were removed to the sterile filtered-seawater
for isolation. A clonal culture of G. catenatum was
established by isolating one of the chains
and inoculating it into T.1 medium. The culture for
toxin analysis was grown in 500 ml round bottom
flask.

The single cells were observed in the old
culture and the newly inoculated culture. They
often form long chains of 2-32 cells at the
exponential growth phase.
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Toxin profiles

The results showed that toxins consisted of
N-sulfocarbamoyl toxins, C1 and C2 as major
components. GTX 1, GTX2, GTX3, GTX4 and
dcSTX were also detected as minor components.
The other toxins have not been detected.

DISCUSSION

The finding of high N-sulfocarbamoyl
component, Cl and C2 in Thai G catenatum was
consistent with other studies which showed that
N-sulfocarbamoyl toxins (C1-C4) were the major
toxin component in this species (Anderson ef al.,
1988; Fukuyo et al., 1993; Oshima et al., 1993;
Park et al., 2004). However, the recent studies in
this species showed that some strains have a
unique toxin profiles that differed from the above
mentioned works. Holmes et al. (2002) showed
that Singapore G. catenatum was dominated by
the highly potent carbamate toxins, primarily GTX1
and 4 with less amounts of GTX2, GTX3,
neosaxitoxin, and saxitoxin. No N-sulfocarbamoyl,
decarbaomyl, or deoxy-decarbamoyl toxins were
detected. Band-Schmidt ez al. (2006) showed that
California strains were characterized by a high
proportion of neosaxitoxin. These results implied
that this species has evolved particular physiologi-
cal responses to their environment that are reflected
in the toxin profile, suggesting different
populations. Although, Thai G. catenatum has high
C1 and C2 that similar to Japan strains (Oshima
et al., 1993) and Philippines strain (Fukuyo et al.,
1993) but the minor component is quite different.
This finding confirmed the toxin profile of Thai G
catenatum and can be used to distinguish from
other populations.

CONCLUSION

A few cells of the PSP toxin producer
dinoflagellate, G. catenatum, were found at the
coastal area of Chonburi Province, the Upper Gulf
of Thailand. The toxin profile was examined of
which C1 and C2 were the major toxin component.
The different in minor toxin components of each
strain was probably due to the geographical habitat
and might be used to distinguish from each other
populations.
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