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Microbial degradation of gonyautoxins.’
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One bacterial strain which could grow with paralytic shellfish toxins (PST) of scallops
(Patinopecten yessoensis) as the major carbon and nitrogen source was isolated from the
digestive tracts of fish and identified as being Enterobacter cloacae. Under aerobic
conditions the strain has decreased the toxicity of gonyautoxin-2 (GTX-2) and
gonyautoxin—-3 (GTX-3), the isomer of GTX-2, and 5.5 moles of ammonia were released
from one mole of GTX-2 having three amino residues and three imino ones in a molecule.
These results suggested that the isolated strain of E. cloacae could decompose GTX-2

and GTX-3, both of which are the major components of PST, with the release of

ammonia.
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Table 1. Structures of typical paralytic shellfish toxins.

Rl R2 R3 R4
Saxitoxin (STX) H H H CONH,
Neosaxitoxin (NSTX) OH H H CONH,
Gonyautoxin-1 (GTX-1) OH H 0SSO, CONH,
Gonyautoxin-2 (GTX-2) H H 0SSO, CONH,
Gonyautoxin-3 (GTX-3) H 0S0O,~ H CONH,
Gonyautoxin-4 (GTX-4) OH 0S0,~ H CONH,
Gonyautoxin-5 (GTX-5) H H H CONHSO;~
Gonyautoxin-6 (GTX-6) OH H H CONHSO;~
Gonyautoxin-8 (GTX-8) H 080~ H CONHSO,~

Table 2. Morphological and biochemical characteris-
tics of strain 1029.

Form Rods
Motility Motile
Gram stain Nagative
Spores Negative
Indole Negative
Oxidase Nagative
Catalase Positive
Ornitine decarboxylase Positive
Lysine decarboxylase Negative
Arginine decarboxylase Positive
Urease Negative
ONPG test Positive
Voges-Proskauer test Positive
Hydrolysis of gelatine Negative
Reduction of nitrate Reduced

Utilization of citrate Not utilized

Acid from;
glucose Positive
mannitol Positive
sorbitol Positive
sucrose Positive
melibiose Positive
arabinose Positive
inositol Negative
Gas from;
glucose Positive
lactose Positive
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Fig. 1. HPLC-fluorometric profiles of gonyautoxins (a, b and ¢) and saxitoxin (a’, b’ and ¢’) after aerobic incubation
of paralytic toxins with E. cloacae for 0 h (a and a’), 8 h (b and b’) and 16 h (c and ¢’), respectively.
Retention times of authentic GTXs (GTX-1, 2, 3, 4 and 5) and saxitoxin were indicated with arrows.
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Fig. 2. Stoichiometry of GTX-2 decomposition and NH," formation. The reaction mixture contained 10 gmol of
acetate buffer containing 3% NaCl (pH 5.5), 6.25 umol of partially purified GTX-2 and E. cloacae cells
in a final volume of 1.0 ml. Incubation was carried out aerobically at 23°C. Symbols: @, GTX-2
remained in the reaction mixture; O, NH,* formed.
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