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Toxin Composition of the Dinoflagellate Alexandrium tamarense in
Hiroshima Prefecture
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Clonal isolates of the dinoflagellate genus Alexandrium tamarense were derived from Kure Bay (Hiroshima

prefecture) in 1993 and 1994.

Extracts of clonal cell culture were subjected to toxin analysis by HPLC. The toxin composition included C2
(>70 mole%) as a major component,subsequently GTX4 (9-32 mole%) , GTX3 (trace-13 mole%) and
neoSTX (trace-13 mole%) ;and C1 (<5 mole%) ,GTX1 (<2 mole%) ,GTX2 (<3 mole%) and STX («I
mole%) as minor components. The toxin profiles showed 2 patterns,one was higher proportion of neoSTX ,the
other was higher proportion of GTX3 and lower of neoSTX. Toxin content was 49-62 fmol / cell and a specific

toxicity was (32-34.5) x10° MU/cell.

Keywords: Alexandrium tamarense, dinoflagellate, toxin composition,protogonyautoxin,gonyautoxin,

neosaxitoxin,paralytic shellfish poison,HPL.C
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Table 1. Operating Conditions for HPLC Analysis of PSP Toxins

Column
Mobile phases : flow rate at 0.8ml/min

(1) for GTX1-GTX4

. Tnertsil ODS2 (5 m, 4.6X 150mm)

2mM soldium 1-heptanesuifonate in 10mM ammonium phosphate (pH7.1)

(2) for STX, neoSTX

2mM soldium 1-heptanesulfonate in 30mM ammonium phosphate (pH7.1) ,

5% acetonitrile

Oxidizing reagent : flow rate at 0.4ml/min

7mM periodic acid in SOmM sodium phosphate buffer (pH9.0)

Reaction
flow rate at 0.4ml/min
0.5M acetic acid

Acidifying reagent :

: at65°C in Teflon tubing 0.5mm X 10m

Detection : excitation wavelength 330nm, emission wavelength 390 nm
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Fig.1. Chromatograms of GTX group of toxins in Alexandrium tamarense
A; GTX standards, B; ATHS93 (K-1), C; ATHS9%4 (K-1)
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Fig.2. Chromatograms of STX group of toxins in Alexandrium tamarense
A; STX standards, B;ldentified neoSTX, C; ATHS93 (K-1), D; ATHS%4 (K-1)

Table 2. Percent contribution of individual toxic to total toxin composition

Alexandrium tamarense

specimens ATHS93 ATHS9%4

Clonal culture K-1 K-2 K-3 K-1 K-2 K-3 K-4
Mean=S.D ** Mean* Mean* Mean=® S.D.** Mean* Mean* Mean*

C1 3.5+22 2.7 4.1 49415 1.3 0.9 2.5
c2 729%19 72.8 72.9 67.9+16.6 57.2 79.2 76.4
GTX1 1.9+0.3 0.1 1.9 13%£13 1.1 0.5 0.3
GTX4 13.3x1.1 16.7 15.2 8.8:8.3 31.6 15.1 16.1
GTX2 0203 - - 2.8+23 1.5 Tr Tr
GTX3 0.54+0.5 0.3 0.3 12.5%£75 5.8 0.7 0.8
neoSTX 8.91+0.1 7.4 5.7 1.2£0.3 1.4 3.6 4.0
STX 0.6+£0.3 - - 07104 1.3 ‘ - Tr

All results are shown in mole%. -, Not detected; Tr, less than 0.1%

#* Mean=®S.D. of 4 samples. *, Mean of 2 samples.
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Fig.3. Relative abundance of each toxins (mole %) in Alexandrium tamarense
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