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A H Taxonomic studies of Porphyridiales (Rhodophyta), based on multiple molecular

markers and composition of some metabolite.

The Porphyridiales established by Kylin(1937) included all species of unicellular,
pseudofilamentous and palmeroidal red algae. After Kylin, some other taxonomic systems were
proposed, however, the Porphyridiales Kylin(1937) was cited in this thesis. Although genera and
species in this order were defined by their simple thallus organization, less taxonomic confusions
occurred since Kylin's system has been accepted worldwidely. The ultrastructural features and
molecular phylogenetic information are available for the classification of this taxa. Therefore, it is
necessary to establish their culture strains for their examinations. At first, the culture collection of
porphyridialean algal strains was constructed, based on the samples mainly collected from Japan
and its adjacent regions. Using these strains before identification, their morphological and
cytological features were investigated by OM and TEM. In addition, physiological properties, such
as growth potential under environmental conditions and composition of phycobiliproteins were
examined. Through these studies, many undescribed strains of Rhodella could be disclosed.

To clarify the taxonomic relationship of porphyridialean algae, molecular phylogenetic analysis
were carried out based on the sequences of SSUrRNA (18StDNA) and psbA genes. From the
results, the Porphyridiales was recognized to be constructed by four lineages, and taxonomic
positions of both undescribed species and probiematic species were confirmed. In a certain lineage,
pseudofilamentous algae were monophyletic with some unicellular ones. This result was supported
by a chemotaxonomic study, using the compositions of MAAs (Mycosporine-like Amino Acids). A
kind of MA As was specifically detected in this lineage.

Subsequently, the definition of Rhodella was perfomed by re-evaluating the ultrastructural
features and introducing the phylogenetic. information. Following my new generic definition,
intraspecifc relationship and specific delimitation of Rhodella including undesrcibed species were
clarified. In order to verify them phylogeneticaly, sequences of ITS (inter transcribe spacer) regions
were analyzed. As a result, it was clear that undescribed species assumed to be assigned to Rhodella
were certainly recognized as new species of Rhodella. On the other hands, it was also recognized
that Rhodella maculata and R. violacea are conspecific.

Finaly, group I introns discovered from two species of Rhodella were examined, Group I intron
have been found from Porphyra, Bangia and Hildenbrandia in the Rhodophyta and other algal
groups. However, this was the first report to be detected from uniceliular reds. Group I intron from
Rhodella was classified as ICI and no ORF in their sturctures. Therefore, it could not walk around
in the genome. Moreover, sequencial similarity of these introns indicated that they were vertically
inhereited in the Rhodophyta. Discovery of the group 1 intron from Rhodella might be
demonstrated that the lineage which including Rhodella and its related genera are more closely
related to the Bangiales or the Florideophyceae than the other porphyridialean algae.
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