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Summary 
The structural diversity of ovatoxins (OvTXs) was studied in strains of Ostreopsis cf. ovata isolated from the 
Gulf of Naples (AZ strains) and grown in culture at Statione Zoologica A. Dohrn. ESILCTOF analysis, with 
complementary use of positive and negative ion modes revealed the occurrence of twelve palytoxin (PlTX) 
congeners. Five of them could be OvTX-a, OvTX-b, OvTX-c and OvTX-d/e, known in the literature but with 
undefined structures except for OvTX-a. Other congeners were indicated to be new having structural 
variations at the N-containing terminal units connected to the C1-carbon and/or at 115-NH2. The congeners 
seemed to share a similar carbon-chain backbone, a feature that should be taken into account when applying 
immunoassays for monitoring. The variances of the terminal units combined with the elusive LC behavior of 
some analogs should be taken into account when applying LC-MS/MS for determination. The occurrence of 
other unknown PlTX analogs was also detected, suggesting the need for further studies.  
 
Introduction 
The ovatoxins are palytoxin-like molecules produced by Ostreopsis ovata, a dinoflagellate that colonises 
macroalgae, seagrasses and benthic animals or grows directly on the substrate. In recent years, massive 
blooms of this species have become a threat along the Mediterranean coasts, where the toxins produced can 
affect human health. Species of the genus Ostreopsis are known to produce toxic substances including 
palytoxin, one of the most potent non-protein marine toxins, which was first isolated from the marine 
zoanthids Palythoa spp. (Moore and Bartolini 1981) followed by isolation of a congener from Ostreopsis 
siamensis (Uemura et al., 1981), or palytoxin analogues such as ostreocin-D (Usami et al., 1995; Ukena et al., 
2002). During the last years several ovatoxins have been found in Ostreopsis cf. ovata from the Mediterranean 
Sea (Ciminiello et al., 2010; Rossi et al., 2010; Ciminiello et al., 2012) using LCMS for their identification. 
Recently, the complementary use of positive and negative ion mode in LCQTOFMS enabled to elucidate the 
structural characteristics of some ovatoxins (Uchida et al., 2013). In this study, we identified 7 new ovatoxins 
in O. cf. ovata strains collected from the Gulf of Naples, and performed the structural assignment of their 
characterizing ions. 
 
Materials and Methods 
The strains of Ostreopsis cf. ovata were obtained from samples collected at the station Gaiola (AZ strain-
D483), Ischia (AZ strain-NAP28) and Sorrento (AZ strain-NAP35) in the Gulf of Naples (Tyrrhenian Sea, 
Mediterranean Sea). They were collectively indicated as AZ strains to identify the source of the new 
structures. The LC consisted of an Agilent 1100 instruments equipped with a binary pump and an auto 
sampler. The mass spectrometer was an Agilent ESITOF G1969. Phenomenex Luna PFP(2) 3μ 150 x 2.00 mm 
was used for chromatographic separation. 
 
Results and Discussion 
The seven toxins identified in this study differed from all the ovatoxin-like compounds so far described. The 
complementary use of positive and negative ion mode enabled to infer the position of the distinctive 
changes, in the new molecules, which varied among them and from known palytoxins at the N-containing 
terminal unit connected to C1, N-containing terminal unit connected to C4’, the hydroxyls on C42 and/or 
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C44, and C115-amine (Figure 1). Combination of the variances gave rise to diverse molecules. The 
production of the new molecules markedly varied among strains, which could be individually characterised 
based on their toxin profile. In fact some of the new molecules were only produced by one or two of the 
studied strains. The amount of these new toxins was presumed to be low as compared to the known 
ovatoxins but calculation of their relative abundance was impossible in the absence of the data for ionization 
rate. Nonetheless, their possible contribution to the overall toxicity of the strains should be taken into 
account.  Numerous additional molecules were also found in the extracts, which warrant further studies for 
their identification and characterization. Our results clearly show the potentiality of the method used to 
detect the presence of novel biotoxins in microalgal species, thus contributing to a more effective prevention 
of human intoxications following the assumption of toxin-contaminated seafood. Further studies are under 
way to identify the numerous other unknown molecules in the extracts. 
 

 
Figure. 1 Structural variations detected in the PLTX congeners 
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