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4. CONCLUSION 

•“Cells experiment” showed that non-toxic 
strains grew normally in contrast with 
Ostreopsis spp., suggesting a competitive 
advantage through nutrients, space 
competition and/or some allelopathic effect. 

•VGO 1001 possessed higher OVTX amounts, 
C. monotis only seems to be affected by VGO 
1000 supernatant by means of reducing 
movement capacity. It would be advisable to 
study if any morphological or physiological  
differences are also observed when exposed 
to supernatant. 

•Different toxins profile found in Ostreopsis 
could be explained by 2genetic differences 
between these strains.  

•Further studies will be necessary to clarify if 
there is an allelopathic interaction that could 
be related with toxins amount or profile in 
Ostreopsis. 
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1. AIM 

The epibenthic dinoflagellate Ostreopsis is a potentially toxic bloom-forming organism. 
Ostreopsis spp. have the ability to produce palytoxin-like compounds which have 
demonstrated to be harmful for both human health and 4benthic invertebrates (sea 
urchins). This genus often co-occurs with other dinoflagellates (i.e. Coolia, Prorocentrum) 
but little is known about the potential interactions between these dinoflagellates in the 
benthic environment. The aim of the present study was to explore the potential inhibitory 
effects on growth and/or cell behavior by toxic strains of Ostreopsis cf. ovata (VGO 1001) 
and Ostreopsis sp. (Lanzarote type VGO 1000), on two non-toxin producer dinoflagellates 
(Coolia monotis and Prorocentrum elegans) isolated from the same geographical area 
(Canary Islands, NE Atlantic).  

2. METHODS 

•Growth and culture conditions: 25ºC, 277.41 
µE/m2s-1, 12:12 L:D cycle, 150 mL glass flasks, L1 
medium. 1000 cells/mL (non-toxic strains), 1000 
and 500 cells/mL (both Ostreopsis). 
•Culture samples: fixed with Lugol and counted 
using Sedgewick rafter chamber. 
•Growth rates: 3instantaneous rate of increase: r. 
•Toxins extraction: glass microfiber filters MFV5 
(47mm), extracted in 2 mL of MeOH, homogenized 
and vortexed.  
•Control cultures experiment: separated species. 
•Mixed cells cultures experiment: different 
Ostreopsis concentrations + non-toxic species. 
•Supernatant cultures experiment: clarified 
Ostreopsis medium added to the non-toxic species. 
•Toxin analyses by liquid chromatography – High 
resolution mass spectrometry1. Toxins 
identification is function of the characteristic 
fragment. 

3. RESULTS 

3.1 ”Cells experiment” 
•Ostreopsis sp. (VGO 1000) evidenced 
reduced growth rate in mixed cultures 
relative to the controls (Fig. 1B). This effect 
was not apparent in O. cf. ovata (VGO 1001) 
(Fig. 1D). However, both Ostreopsis strains 
declined fast their numbers and reached a 
senescent phase whereas controls 
remained in stationary phase. 
•Growth of C. monotis and P. elegans did 
not seem to be affected when co-cultured 
with Ostreopsis cells and P. elegans growth 
rates were slightly higher compared with 
the control. 

3.2 “Supernatant experiment” 
•Supernatant apparently affects C. monotis 
population from day 0 to 4 by delayin its 
growth (Fig. 2C). Later on, Coolia 
population recovered and grew similarly to 
control cultures (Fig. 2B). 
•Reduced mobility was observed in C. 
monotis with VGO 1000 supernatant, as 
evidenced in video records obtained with a 
camera. Such effect was not evidenced with 
VGO 1001 treatment. 
•No effects were observed in P. elegans 
even though a small population increase 
was observed compared with the control. 

3.3 Toxins profile 

•OVTX-a+b: major component of O. cf. 
ovata (VGO 1001) in control initial cultures 
(88.7%) (Fig. 3A) and those at the end of the 
experiment (90.6-96.7%).  
•OVTX-c: higher at O. cf. ovata (VGO 1001) 
in the “cells experiment” with Coolia (96.8%) 
and Prorocentrum(91.1 %) (Figs. 3C, 3D). 
•OVTX-a: major component of Ostreopsis 
sp. (Lanzarote type VGO 1000) in control 
initial cultures (Fig. 3B), while trace putative 
PLTX (0.53 and 0.19 pg/cell) was found in 
mixed cultures with P. elegans. 
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Fig. 1. A) O. sp. (Lanzarote type VGO 1000) culture B) growth curves and 

C) O. cf. ovata (VGO 1001) culture D) growth curves in control, 

supernatant and cells experiments. 

Fig. 2. A) Coolia monotis culture B) growth curves and C) growth rates 

in control (black), supernatant (red) and cells (green) experiments. 

B) 

Fig. 3. Total ion chromatogram (TIC) 

of A) VGO 1001 and B) VGO 1001 in 

control cultures (exponential phase) 

and VGO 1001 in cells experiment 

mixed with C) P. elegans and D) C. 

monotis in cells experiments at 

senescent phase. E) P. elegans 

culture. 
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