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S gafore] Az Ao &S Prorocentrum minimum, P. micans, P. triestinum, P. balticum, Gymno-
dinium sanguineum, Alexandrium catenella, Scrippsiella trochoidea, Heterosigma akashiwoS &5 g313 o]2 7
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Cultured isolates of Prorocentrum minimum, P. micans, P. triestinum, P. balticum, Gymnodinium
sanguineum, Alexandrium catenella, Scrippsiella trochoidea, and Heterosigma akashiwo from red tides
in southern coast of Korea were phylogenetically compared on the basis of their 245 rRNA genes. For
each isolate approximately 700 bp of 24S rDNA, encompassing D1 and D2 hypervariable domains, was
amplified using the polymerase chain reaction and sequenced. The sequences were aligned with those
reported in Genbank by using ClustalW program and phylogenetic tree was generated to show that
morphospecies designations in the Alexandrium and Prorocentrum species are congruent with terminal
taxa defined by phylogenetic analysis of the 24S rRNA fragment. Our resuits suggest that the molecular
phylogeny approach could facilitate identification of domestic dinoflagellates which have ambiguous
morphologies.
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Table 1. List of red-tide forming phytoplankton isolates

Species Iso%atc? Isolation
description date and locale

Prorocentrum minimum Dino-1 Masan Bay(97/5/23)
P. micans Dino-2 Chinhae Bay(97/6/19)
P. triestinum Dino-3 Chinhae Bay(97/6/19)
P. balticum Dino-4 Masan Bay(97/5/23)
Gymnodinium sanguineum Dino-5 Hengam Bay(97/4/24)
Alexandrium fraterculus Dino-6 Chinhae Bay(97/6/19)
Scrippsiella trochoidea Dino-7 Chinhae Bay(97/6/19)
Heterosigma akashiwo Dino-8 Masan Bay(97/5/23)

Fig. 1. Microscopic observations of pure cultured phytoplankton species: (a) Prorocentrum minimum, (b) P. micans, (c¢) P. triestinum, (d)
P. balticum, (¢) Gymnodinium sanguineum, (f) Alexandrium catenella, (g) Scrippsiella trochoidea, (h) Heterosigma akashiwo. The
scale bar underneath (e) is valid only for G. sanguineum and the scale bar beneath (h) applies to all of the other specimens,
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Fig. 2. Agarose gel electrophoresis of PCR amplified rDNAs from
the dinoflagellate isolates. (A} PCR amplified rDNAs were
electrophoresd on 1.5% agarose gel. (B) Restriction frag-
ment length polymorphism (RFLP) analysis of PCR ampli-
fied 245 rDNAs. PCR amplified tDNAs shown in (A) were
digested with Rsa I and resolved in 2% agarose gel. The size
marker of 123 bp ladder is described as M and the lane
numbers correspond to the isolates described in Table 1.
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Fig. 3. Molecular phylogenetic tree inferred from aligned dino-
flagellate 24S rDNA sequences. The nucleotide sequences
were aligned with ClustalW and phylogenetic tree was
constructed with TreeView. The number for each species
indicates Genbank accession number of the IDNA sequence.
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