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Fig.1 Structure of paralytic shellfish toxins
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Tab.1  Substituents of different paralytic shellfish toxins
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NEO OH H H 0
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GIX5 H H H
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—0 NHSO,
2 H 0s0; H \ﬂ/ N-

GTX6 OH H H o
3 OH H 0S0;

c4 OH 0S0; H

dSTX H H H
dGTX2 H H 0S0;
dGTX3 H 0S0; H —oH
dNEO OH H H
dGTXI OH H  0S0;
dcGTX4 OH 0S0; H

GE3 H H H o
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) ( , =99.0%, ) ( ,
25%~28%, ) (=99.00%,
Fulka, ) (Wako, )
H;sI042H,0(=99.0%, Sigma, )

(Millipore Simplicity, )
(GTX1&4 GTX2&3 STX NEO

deGTX2&3 dcSTX deNEO Cl&2 GTXS GTX6)

El

1.2
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; 2017
, (Lin et al,
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2 4 6 8 10h
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1 2 4 8 12 24 48 h
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1.4
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, 96 h 2 4 6 8
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(2017)37~42
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1.5.4 -
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>
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Tab.2 Elution gradient in paralytic shellfish toxin analysis by

HPLC-MS
/min A% B/% /(mL/min)
0.00 35 65 0.2
20.00 55 45 0.2
21.00 35 65 0.2
25.00 35 65 0.2

x3 WEMERFROEENSE
Tab.3 Mass spectrometry detection parameters of paralytic
shellfish toxins

/(m/z) /eV Y
cl 396.0>316.3 23.0 30.0
396.0>298.0 29.0 30.0
2 396.0>298.0 29.0 30.0
396.0>316.3 23.0 30.0
GTX2 316.1>298.1 25.0 50.0
316.1>220.0 30.0 50.0
GTX3 396.0>298.0 29.0 30.0
396.0>316.3 23.0 30.0
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332.1>236.1 31.0 80.0
GTX4 412.1>313.9 32.0 30.0
412.1>332.2 23.0 30.0
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353.1>255.1 28.0 40.0
GTXS 380.0>300.0 20.0 30.0
380.0>282.2 30.0 30.0
GTX6 396.0>316.3 23.0 30.0
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Fig.2 Toxin profile of Alexandrium pacificum (a) and Gymnodinium catenatum (b)
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Fig.3 Variation of toxin concentration and toxicity of Scapharca subcrenata after ingestion of Alexandrium pacificum (a) and
Gymnodinium catenatum (b)
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Fig.4 Variation of molar toxin proportion of Scapharca subcrenata after ingestion of Alexandrium pacificum (a) and Gymnodinium
catenatum (b)
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BIOTRANSFORMATION OF PARALYTIC SHELLFISH TOXINS IN BLOOD CLAM
SCAPHARCA SUBCRENATA

LIN Zhuo-Ru"®, GENG Hui-Xia', TANG Wen-Jiao"®, YU Ren-Cheng"***

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory for Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science
and Technology (Qingdao), Qingdao 266071, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for
Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China; 5. College of Marine Life Science, Ocean University of
China, Qingdao 266003, China)

Abstract The accumulation of paralytic shellfish toxins in marine bivalves pose severe threats to human health.
Scapharca subcrenata may contain high concentrations of paralytic shellfish toxins, yet toxin biotransformation in S.
subcrenata and its effect on the toxicity of the bivalve remain largely unknown. Therefore, biotransformation of paralytic
shellfish toxins in S. subcrenata were investigated by feeding S. subcrenata with two toxin-producing dinoflagellates,
Alexandrium pacificum and Gymnodinium catenatum. Reduction of hydroxyl at R1, hydrolysis of sulfocarbamoyl group at
R4 in N-sulfocarbamoyl toxins, and hydrolysis of hydroxybenzoate group at R4 in Gymnodinium catenatum toxins are the
main biotransformation processes in S. subcrenata. The complex biotransformation of paralytic shellfish toxins in S.
subcrenata contributes to the uncertainty of toxicity. To reduce risks associated with paralytic shellfish poisoning, further
investigations on accumulation, transformation, and elimination of paralytic shellfish toxins in S. subcrenata should be
carried out, and more efforts are needed to monitor toxins in S. subcrenata.

Key words paralytic shellfish toxins; Scapharca subcrenata; Alexandrium pacificum; Gymnodinium catenatum;

Gymnodinium catenatum toxins; toxin biotransformation



