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Biological analysis of relationship between sponge genus Haliclona and soft coral genus
Sarcophyton
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This study presents the biological analyses of secondary metabolites produced by marine
organisms. Its main objective was to consider relationships between classification of organisms and
their chemical contents (secondary metabolites). Sponge and soft coral species were chosen as
targets. In order to verify the relationship between Haliclona sponge and its secondary metabolites,
organic compounds including novel compounds were extracted from the sponge. Success was
difficult, because the presence of novel compounds resulted in a high amount and diversity of
chemical contents. Therefore, Chapter 2 dealt with the characterization of the novel compounds
isolated from the sponge. In the following chapters, soft corals were chosen as target material, as
they had a simpler variety of secondary metabolites compared with sponges.
In Chapter 2, a novel compound from a sponge was characterized. A new polyunsaturated
brominated fatty acid 1 possessing acetylenic bonds was isolated from the Indonesian sponge
Haliclona sp. The structure of the fatty acid 1 was elucidated using NMR and mass spectroscopic
techniques. It showed cytotoxicity against cultured cells with 1Csy values of 36 pg/mlL.
In Chapter 3, the study focused on the relationship between the diversity of the soft coral genus
Sarcophyton and secondary metabolites in Okinawa. In order to understand this relationship,
Sarcophyton specimens from Okinawa, Japan, were examined by utilizing three methods:
morphological examination of sclerites, chemotype identification, and phylogenctic examination of
both Sarcophyton and their endosymbiotic Symbiedinium spp. Chemotypes, molecular phylogenetic
clades, and sclerites of Sarcophyton trocheliophorum specimens formed a clear and distinct group.
Sarcophyton glaucum was divided into four clades. A characteristic chemotype was observed
within one of the phylogenetic clades of §. glaucum. Identitics of symbiotic algac Symbiodinium
spp. had no apparent relation to chemotypes of Sarcophyton spp.
In Chapter 4, [ aimed to verify whether compound types vary within the same Sarcophyton species
in different environments by examining specimens from Okinawa and Indonesia. In the results, S
trocheliophorum, the “mixed” and “F” clades of S. gloucum had different compound types at
different sites. The “mixed” clade, which includes Lobophytum and Sarcophyton specimens,
previously erected based on molecular phylogenetic analyses of mshl sequences, was divided into
two well-supported groups with COI sequences.
The findings of this study are an important first step to tackle the chemical ecology and accurate
classification of the soft coral genus Sarcophyton. Understanding of the relationships between
organisms and their secondary metabolites is necessary for understanding the ccosystems of the

marine environmernt.
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