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1. Search for toxigenic species 

1995:  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) 

1998: Satake et al. identified azapiracid-1 (AZA-1) as the causative 

 compound in shellfish (J. Am. Chem. Soc., 120, 9967-9968)  
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Protoperidinium crassipes 

1. Search for toxigenic species 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Protoperidinium crassipes 

1. Search for toxigenic species 

Over a four year period (2002 ï 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 
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Scientific expedtion on the North Sea June/July 2007 

black station numbers: 

AZAs detected 

395 

386 387 

388 

 

no AZAs detected 

Norway 

Denmark 

1. Search for toxigenic species 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plankton fractionation 

Plankton net, pore size 20 µm Filter array 

LC-MS 

200 µm (zooplankton) 

50 µm (big phytoplankton) 

20 µm (small phytoplankton) 

1. Search for toxigenic species 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

200 µm 

50 µm 

20 µm 

Favella ehrenbergii Look into 50 µm plankton fraction 

Size fraction test 

AZA-1 

2. Search for the AZA producer 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Putative target organism isolation 

Single cell isolation of 160 F. ehrenbergii 

individuals with a microcapillary 

Liquid chromatography-

mass spectrometry 

(LC/MS) 

1. Search for toxigenic species 
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Feeding experiment 

Azaspiracid containing F. ehrenbergii were fed with non-toxic Scrippsiella 

for one week and measured again for AZA-1  

=> F. ehrenbergii is not an azaspiracid producer! 

Liquid chromatography-

mass spectrometry 

(LC/MS) 

1. Search for toxigenic species 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

New hypothesis: producing organisms are < 20 µm 

If Favella feeds on AZA 

producers, they cannot be 

very big! 

=>  screening of size          

 fractions < 20 µm for AZA 

2. Search for the AZA producer 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rosette sampler 

(unfiltered water samples) 

Filtration over 20 µm gauze 

Removal of plankton > 20 µm 

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

and 0.2 µm (polycarbonate filters) 

Screening of plankton  < 20 µm for AZA 

1. Search for toxigenic species 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

=> the AZA producer is approximately 10 µm big 

=> 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 

Incubation and growth 

 in multiwell-plates 

Serial dilution method 

1. Search for toxigenic species 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Isolate screening 

Out of 240 isolates tested 

 

only one culture ñ3 D9ñ  

contained AZA 

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

5 µm 

1. Search for toxigenic species 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Expedition along the Danish west coast July 2008 

1. Search for toxigenic species 


