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Diarrhetic shellfish toxins in bivalves (DSP) associated with proliferations of species of Dinophysis 
constitute the main risk factor to bivalve marketing in Galicia (NW Spain) in terms of days of market 
closure. Knowledge of basic biology and toxicology of the different species involved in the episodes 
has been hindered by the lack of cultures and the usually moderate field concentrations of 
Dinophysis spp. Ongoing studies apply a combination of in situ species-specific measurements, 
laboratory incubations of single cell isolations, and advanced techniques that allow toxin 
determination, genetic analysis and life history observations with very small samples.

Toxin analyses by conventional liquid 
chromatography methods of single cell 
isolations have confirmed the toxicity of 
Dinophysis acuminata (OA), D. acuta (OA:DTX2 
3:2) and D. caudata (OA), and the large 
variability (up to two orders of magnitude) of 
toxin content per cell. These results together 
with the patchy distribution of Dinophysis spp. 
add further arguments to the unreliability of the 
use of a “Dinophysis index” as an early 
warning  tool that triggers mouse bioassays in 
DSP monitoring. Ongoing efforts include the 
application of phosphatase inhibition assays to 
estimate toxicity per cell, and new 
derivatization procedures to improve sensitivity 
and resolution to obtain the toxin profiles.
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A new  technique has been developed 
that allows genetic analyses of 
Dinophysis species, and studies on 
phylogenetic relationships are 
underway. Clean DNA of Dinophysis
have been obtained from samples as 
small as one cell. These promising 
results will enable rapid progress in 
the solution of old taxonomic and 
biological questions concerning 
Dinophysis.  

A traditional mussel raft from the Galician Rías

a) Dinophysis acuminata, and b) Dinophysis sacculus from the 
Galician Rías.

Toxin content (pg · cel-1) in single cell isolates from natural 
populations of different species of Dinophysis from the Galician 
Southern Rías and some multispecific net-hauls (20-100) where D. 
acuta was the dominant Dinophysis.

Frequency distribution of paired cells (joined by their dorsal margins) and 
recently divided cells (uncomplete development of the left sulcal list) of 
Dinophysis acuminata in Ría de Pontevedra (Galicia, Spain) during a 24 h in 
situ sampling for cell cycle studies and division rate measurements.
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Intensive in situ sampling of the cell cycle and 
laboratory incubations of Dinophysis isolates 
have led to new observations on common 
patterns in the complex life history of 
Dinophysis species, and their large 
intraspecific morphological variability 
associated with environmental conditions, 
division rates, feeding behaviour, and small 
and intermediate cell formation as part of a 
putative sexual cycle.

HPLC analyses of the extracts of cells isolated by 
micromanipulation: a) D. acuta; b) D. acuminata.

Alignment of ITS1-5.8S rRNA gene-ITS2 sequences for 
isolates of Dinophysis acuminata; D. sacculus and D.
tripos. 


