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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. [t showed cytotoxicity against cultured cells with 1Csy values of 36 ug/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 phylogenectic examination of
both Sarcophyton and their endosymbiotic Symbiodinium spp. Chemotypes, molecular phylogenetic
clades, and sclerites of Sarcophyton trocheliophorum specimens formed a clear and distinct group.
Sarcophyton glawcum was divided into four clades. A characteristic chemotype was observed
within one of the phylogenetic clades of S, glaucum. Identitics of symbiotic algac Symbiodinium
spp. had no apparent relation to chemotypes of Sarcophyton spp.
In Chapter 4, I 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 CO/J 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.



(BRAEES — 2 5) gfEmt
R 254E2 F 15 H

B BR R 5 K S

St Jﬁ\
. " (R
TH K 4 B S ;m¥L
MiE R & W F{}gj“
1 V4 M = Fi
Rl K 4 James Davis Reimer Fl=— )

A (L) RNEFERCELARBORTHRES

FAL (BEE) OWGHCR L, B OFEER RERBA KT L-0T, TROLE
D LET,

i
h B KA WERBY K4 MR WK EBES  108605H
fOE B B 4 CHIIE 17

mosowom | wewmx Gak) Ko BRI bkt

Biological analysis of relationship between sponge genus Haliclona and soft coral

2y Elj =
w0 M H genus Sarcophyton (#§# Haliclona J& « ~ 7 b =t —5 v Sarcophyton J§ & 547

HACH B3 A BFSE)

FEESR (200 0FLN)

R IR O TR AU YL, BER L LTORAR B L. < OFKMLENAE B FThh
T3, WEEEIEE S OIEEEA R SN TV SR L BILEME R L, ZORE - fHr.
IHTERBR T 1T o 7o, WA & o T REBIRE M. BEEHTTED - DHITE) - EMiiS 7 & o4
Maia=md—a SN TWAEEZ LN TS, FD-5, TG R, MErEA
DAEERITES G LTV EHNE NS, LU s, MWiEAw oA BRIT 5 M
Yoo 2 B IS L7983, (LB o RGO SR IC b~ b e, TID . — sy o #
AT EXENEEGOWFEADEOBFRIL. B TH2, 2 CHRBEF AN T, o Do 2




HHEES

REE T & SR Haliclonal® &7 2 3 / OdSarcophytonfBIZEFE L. 1. FE4AHBEEYE OREE, 2.
SETEHEINTWRWSFREMIIEAORIE, 3. RFMUEIC X5 EESEROHBEA, 4. k1K
MY DALESHY 1 TONMREOHENTIZL D . HAORBMEE 2ESMICRH L. RIRBEEDOR
B EFo T,

F9 Haliclona BL D HIB AT E ZHE L NMRFICX Dt £ UHEEREHIEL.
KR OTFIE% S L . Sarcophyton B, BTV VHEBREL DT AR 1 ROEEZ
FATEEGATHIEPBHENTNE . £ 1BRIISENZ DTN/ A ROEHFENE VWD
CDRIGHEMD Sarcophyton BIZE> THERYE TH L ETFRIL -, W3k, WBHEEYHO K
RKREHOZ X, HETHHHES, BYIHETHAL ZMEBRENER T5H 088,
Sarcophyton BIIBHBMEENICID AL, HEBBRERFEL TS, TOED,. Sarcophyton [ED
R EMY 73, BHEBIZHEL TWLEZASNTER, LML, 2HLEHY 1T &
@@E@%‘Vf’i’%i'ﬂim:ﬁ'f%ﬁﬁ‘j Jr. BEEEIX. 1HEESINF S glaucum ISHTIR D51 RH AR
TTERD clade [T NTHMENHLZEME, WERISZIOHEZRS AN, S/ clade
ey A TORGRERND Z EMBEBETHL EE AT,

BN 7 b O—3 )V Sarcophyton JBIZDWTEATL 2R, KREMKEWI S0, HHEOH
TR ALE Y 1 . BEEA WS EARSNMIA o, Z0I. %iw%ﬁ%@?h
BTH o EHIT Sarcophyton BT REFIT BT 1 TOHBOME, ROBERER:
0 8. glaucum D F clad
13, & clade S(EBMY A SICBEEMEHE L ETHELFER &5 72 RIC S glaucum @ clade
B-D-F DFRFZHEEFT LR, & clade MITHEREZHEE L, 2 FRHEN S IHERITO
HBERMNS, S glavcum BREDBEOCHREIMAHETH D EAUVREBIN, ERSBICHEEDD &EZ
LTV zED—DERRLIZIEBRZIVIETH S,

RIT, WBEOBWEER TS0, &A1 > BRI TED Sarcophyton BIZDWTHM L,
752 WD Sarcophyton BD DT RN LALE DY A TOLLERINL. S trocheliophorum. S. glaucum.,
mixed clade T, L&Y 1 FITHEZENHLFEEERL /=, BIRIZ. Sarcophyton BD mshl < —7
— T, 1 D207 L— FT#H 57 mixed clade 28, COI ¥ —H—Tid. 2 DDKE clade 1253045
Nize MH) mshl BERNEEZTBA N IAT 4 —TRELS, MIOX—H—ZHHTHIETK
0 Hiﬁ’{ﬁfciﬁj\ﬁﬁ‘\'f"é LZZ¢ERLE. CITHERFOHEFUMZHRA T2 ENEVRAKRTES
L_c‘:EH_‘LYLL_ BwNH 5,

GEEE ety @f%ﬁf&ﬁﬂl mEBAN., EETNERERICED L & TIRERER TH - i RIC

FEFRUTWS, ZHE, EOELERLORNTHOMAEHFE L TOLEREETH D, Bl
mm%\mm.%ﬁ@%%@@%‘%$EW%®%m77b,9—7yﬁ%@m:ﬁb‘mﬁi
DNA EBEIN., 9 FFRABITEICRML TS, AU, Friit, it s siz@d <ERBcE
RAHMBEORENRAENS, HFHTF inmi%%gxﬁﬁﬁﬁn L?L‘fﬁ FRLEREETT > T-H
B FELZEBOLE K THHPAMNRXOBARIZTEMIT T8 THETEENVWDIHERICE T,

SERE 2542 H 15 B 15 B S BEEBREZEFEIERE S 102 BHRIZBWTITo /2. BRI 40
SOOBERREGNEEZELTD 20 7 OEHBISEIZL VIT o /. HFEAIEBITHK L AEREE
ETHEEBIT, HICHELRROEIDWT, BOEFNVALETHLEDIA L MIHL., T

RS APV T h—LBERED TNL I EERETHILICL DB RELE L. Sk
XONBEIZEAL THRSREMANARZEE L TWS 2 ENFEA .

HEEE IS THRER A K TR BRIl a2H L abYE) kU 1
EIRBPREHILICBIT A2 BEIIET AR LSDE OS54 FESFOEE (EiifrEm] 2|,
5B -DLLEE-FHELTD) Tl LTV, HERXRUCEIRHABOREICEL, Fhk 25 4 2
H15 B 16 LD ERVNEERERSFWHTHREL . 22 - TAREEA () HXXE T5#%)
EHEL T,




