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1. Search for toxigenic species

8 people in the Netherlands became ill after consumption of Irish
mussels (Mytilus edulis) harvested at Killary Harbour (Ireland).
Symptoms were like DSP intoxication, but DSP toxins were hardly
present in the mussels (MacMahon & Silke, 1996: Harmful Algae News, 14, 2)

Satake et al. identified azapiracid-1 (AZA-1) as the causative
compound in shellfish (3. Am. Chem. Soc., 120, 9967-9968)
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1. Search for toxigenic species

Toxicon

www.elsevier.com/locate/toxicon

Toxicon 41 (2003) 145-151

Ubiquitous ‘benign’ alga emerges as the cause of shellfish
contamination responsible for the human toxic syndrome,
azaspiracid poisoning
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Abstract

A new human toxic syndrome, azaspiracid poisoning (AZP), was identified following illness from the consumption of
contaminated mussels (Mytilus edulis ). To discover the aetiology of AZP, sensitive analytical protocols involving liquid
chromatography—mass spectrometry (LC -MS) were used to screen marine phytoplankton for azaspiracids. Collections of single
species were prepared by manually separating phytoplankton for LC-MS analysis. A dinoflagellate species of the genus,
Protoperidinium, has been identified as the progenitor of azaspiracids. Azaspiracid-1, andits analogues, AZA2 and AZA3, were

identified in extracts of 200 cellsusing clectrospray multiple tandem MS. Thisdiscovery has significant implications for both human
health and the aquaculture industry since this phytoplankton genus was previously considered to be toxicologically benign. The
averagetoxincontentwas 1.8 fmol of total AZA toxinspercell with AZA1 as the predominant toxin, accounting for 82 9% of the total.
@© 2002 Elsevier Science Ltd. All rights reserved.
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1. Search for toxigenic species

Correlations between the presence of known toxic phytoplankton species and toxin levels in shellfish in
Trish waters 2002 — 2006

Siobhan Moran*, J Silke, C Cusack, P Hess
Marine Institute, Galway, Ireland
siobhan.moran@marine.ic

The Irish National Monitoring Programme for phytoplankton is part of the Irish Shellfish Biotoxin

?ﬁﬁﬁ%ﬁ Monitoring Programme, which fulfills Regulation (EC) 853/2004. The four main toxic syndromes

SAFETY fqund ip I];ish water_s are Diarrhetic, Paralytic, Amnesic, and Azaspiracid Shellfish Poisoning.
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Protoperidinium crassipes

Over a four year period (2002 i 2006) there was no correlation between the
occurrence of Protoperidinium spp. in plankton and azaspiracids in shellfish
in Irish waters.

The authors exclude Protoperidinium as the source of azaspiracids

Possible reason for the misidentification of Protoperidinium crassipes:
P. crassipes as a heterotrophic dinoflagellate might have fed on the azaspiracid
producing organism during a toxic event Wl @
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1. Search for toxigenic species

Scientific expedtion on the North Sea June/July 2007
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1. Search for toxigenic species

Plankton fractionation

200 um (zooplankton)
50 um (big phytoplankton) —

20 um (smaII phytoplankton)

Plankton net, pore size 20 um Filter array
-
-
—
LC-MS
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2. Search for the AZA producer

Size fraction test

AZA-1
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Look into 50 um plankton fraction Favella ehrenbergii
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1. Search for toxigenic species

Putative target organism isolation

Single cell isolation of 160 F. ehrenbergii
individuals with a microcapillary

Liquid chromatography-
mass spectrometry
(LC/MS)
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1. Search for toxigenic species

Feeding experiment

Azaspiracid containing F. ehrenbergii were fed with non-toxic Scrippsiella
for one week and measured again for AZA-1

Liquid chromatography-
mass spectrometry
(LC/MS)
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=> F. ehrenbergii is not an azaspiracid producer! A\/\/I @
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2. Search for the AZA producer

New hypothesis: producing organisms are < 20 um

If Favella feeds on AZA
producers, they cannot be
very big!

=> screening of size
fractions < 20 um for AZA
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1. Search for toxigenic species

Screening of plankton < 20 um for AZA

Filtration over 20 um gauze

A

Removal of plankton > 20 pym

Rosette sampler
(unfiltered water samples)

Filtration over 10 um (gauze), 8 um, 3 um

and 0.2 um (polycarbonate filters) AW @
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1. Search for toxigenic species
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size fraction

the AZA producer is approximately 10 pum big

8-3 um

the AZA producer can only be sampled by direct water collection, but

not by phytoplankton net tows
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1. Search for toxigenic species

Species isolation

1:10 1:10 1:10

Serial dilution method

Incubation and growth
in multiwell-plates
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1. Search for toxigenic species

Isolate screening

Out of 240 isolates tested

only one cul ture
contained AZA

Krock et al. (2009) Harmful Algae, 8, 254-263 AWI @

Alfred-Wegener-Institut
fiir Polar- und Meeresforschung
in der Helmholtz-Gemeinschaft



Alfred-Wege: t
fiir Pola hung

fiir P )
in der H ft



