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Abstract 
The identification and quantification of individual algal species remains difficult, time consuming, requiring a great deal of expertise and 
experience. Alternative to traditional, morphology-based methods, molecular techniques need less expertise for the detection of cryptic 
species within the bioindicator community. Although these methods require detailed knowledge of the molecular diversity within taxa 
in order to design efficient specific primers to avoid cross-reaction with non-target sequences. Based on rDNA (large subunit) LSU, 
RAPD and real-time PCR results and melting curve analysis, a model system to detect marine, planktonic, bloom -forming 
dinoflagellate Prorocentrum minimum using the DNA extracted from the Golden Horn Estuary bloom samples and mixed samples.
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Introduction 
DNA directly amplified from the environment have revealed a rich biodiversity 
of marine dinoflagellates that has escaped routine detection using microscopy 
[1]. The rDNA amplification approach to explore for the presence of unknown 
dinoflagellate DNA in the marine environment includes dinoflagellate-specific 
PCR of DNA extracted from field samples and cloning and sequence analysis of 
randomly selected clones [2]. DNA melting curve analysis is a technique that 
can be applied post-PCR to provide the melting temperature of the 
amplification products [3]. Sequence differences of each PCR amplicon can be 
distinguished by the melting curve that is affected by the GC content of the 
PCR product and the absolute order of the bases in the sequence [4, 5].  
 
Materials and Methods 
Field samples used in this work are morphologically identified dinoflagellate 
Prorocentrum minimum obtained from Golden Horn 26.07.2000 bloom. The 
number of cells were counted to be 70x10 /lt [6]. DNA isolation was done 
using MN Nucleospin Plant II kit. The sequences of the primers are given in 
Table 1. For real-time PCR Takara’s SYBR Premix Ex Taq kit has been used. 
Real-time PCR has been done in Rotorgene Thermal Cycler. Confirmation of the 
real-time results were done on 2% Agarose gels (Figure 1). The size markers 
used in gel electophoresis have the band sizes 1000bp, 900 bp, 800 bp, 700 bp, 
600 bp, 500 bp, 400 bp, 300 bp, 200 bp and 100 bp in descending order. 
 
Results and Discussion   
Instabilities in the aquatic ecosystem should be monitored routinely. There are 
some bioindicator species that can be biomonitored for red-tide events in the Sea 
of Marmara. Prorocentrum minimum is a toxic species causing frequent red-
tides especially in Haliç. In our study we have done the detection of this 
bioindicator species by using real-time PCR as a supporting tool for 
conventional methods of detection which will facilitate the routine monitoring of 
this species in the Sea of Marmara. Our approach, using the polymerase chain 
reaction (PCR) amplification of large subunit gene sequences (LSU rDNA), P. 
minimum specific sequences and RAPD and sybrgreen RAPD-real-time PCR is 
a useful and cost-effective genotyping method that can be used to determine 
both the population complexity and species identification of organisms in 
harmful algal blooms [7, 8].   DNA fragments (represented as bands on the gel) 
that were excised from agarose gel and were sequenced to determine the genetic 
variation data due to spontaneous mutations or taxonomic differences among the 
various bloom forming Prorocentrum minimum clones. There seems to be intra-
specific variation, although spatial and temporal origins of the Haliç bloom 
samples was the same and approximately 100% cells as biomass and diversity 
belong to P. minimum [6]. Melting temperature differences are indicating this 
well and the xn PCR data confirmation with 2%agarose gel electrophoresis 
figures are indicating the variation as formed polymorphic bands and 
heteroduplexes detected and shown with arrows in figures confirmed with the 
sequencing data. x10 real-time LSU-rDNA amplification confirmation of Haliç 
2000 Prorocentrum minimum bloom DNA indicating the dimorphism in the 
amplicon. 
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Tab. 1. Reproducible Tm peak ranges (C) after melting curve analysis for LSU 
rDNA and for species 

 
 
 

 
Fig. 1. X10 real-time LSU-rDNA amplification confirmation of Haliç 2000 
Prorocentrum minimum bloom DNA indicating the dimorphism in the amplicon 
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