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Fig 2). Some biological causes of sea sponges toxicities; (A) Fish feeding on Monanchora unguiculata sponges; (B)
Myrmekioderma granulat sponges and other immobile marine invertebrates that compete for life on coral reefs; (C)
Cliona species are responsible for most of the biodegradation and recycling of calcium carbonate in coral reefs; (D)
Suberites sp sponge covered by echinoderm Ophiuroidea starfish; (E) Zoanthid coral (parasite) growing on red sponge
(Trikentrion flabelliformis); (F) Sponge Neopetrosia exigua has antibiotic effect against S. aureus; (G) Scanning elec-
tron microscope image of Oscillatoria sp. who survives as symbiosis on the Dysidea sponge as a sponge hotel; (H)
Sponge Vaceletia sp. is a "living fossil" found in the caves of a coral reef in the sea, and its ancestor is extinct end of
the Cretaceous.
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Fig 3) Structure of okadaic acid (source: pubchem)
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114 Cacospongia sp.
115 Cacolide

116 Cacolic acid

17 |socopalanol

118 Macfarlandin

119 Chelonaplysilla sp.
120 popolohuanone
121 Dactylospongia elegans
122 Nakijiquinone

123 |llimaquinone

124 Smenospongine
125 pyctioceratine

101 Agelas sp.

102 Gelamasine

103 Axiriabilines

104 Ent-stylotelline

105 Selinene

196 Cavernosine

107 8 13-secocavernosine
18 Hippolide

109 Neomanoalide

110 gecoluffariolide
11 Cacospongine

12 | yffariolide

113 Axinyssa variabilis

88 3B-acetoxy-15-hydroxyspongia-12-en
8 3-methylspongia-3,12-dien-16-one
9 Acanthodendrilla sp

9 8'-o0xo0-agelasine

92 Agelasine

9 Agelas mauritiana

% Ageline

% Agelas nakamurai

% |soagelasine

97 Nemoechine

9% 2-oxo0-agelasine

9 (-)-agelasidine

100 (-)-Agelamide
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148 Dactylospongia sp.
149 Darwinolide

150 Aplysulphurin

151 Dihydrogracilin

152 Tetrahydroaplysulphurin
158 Membranolide

154 Glaciolide

155 Cadlinolide

156 pendrillin

157 Ketodihydrogracilin
158 Ozonide

160 pendrilla antarctica

136 Eleganstone

137 Dactylospene

138 | uffariellolide

139 Furospinosulin

140 Neoisosmenospongine
141 Dictyoceratin

142 Dactylospongia metachromia
143 Ent-melemeleone

144 Dysidaminone

145 19-O-methylpelorol

146 Acetylavaro

147 Acetylneoavarol

126 Smenospongorine

27 Smenospongidine

128 Djctyoceratin

129 Kauamide

130 20-demethoxy-20-
isopentylaminodactyloquinone
131 20-demethoxy-20-
isobutylaminodactyloquinone
132 19-methoxy-dictyoceratin-A
133 Dactylospongenone

134 pelorol

135 |sospongiaquinone
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188 pysidealactam 175 Neoavarone 59 Triol
18 Ethyldysidealactam 176 Avarone 161 Membranoid
90 pysivillosin 177 Dysiherbol 162 Dendrilla membranosa
1 pysidea villosa 178 Avapyran 163 pendrillol
192 Erylus goffrilleri 179 2-((1R,2S,4aS,8aS)-1,2,4a,5-tetrame- 164 Aplyroseols
193 Eypeniacetal thyl-7-0x0-1,2,3,4,4a,7,8,8a-octahy- 165 Dendrilla rosea
194 1-methoxy-hydropreaustinoid dronaphthalen-1-yl) acetic acid 166 Cinerol
9 Hydroberkeleyone 180 pysidea septosa 167 Spiroetherone
1% 22-deoxy-10-oxominiolutelide 181 Septosone 168 pysidea etheria
97 peoxyminiolutelide 182 \ethylaminoavarone 169 Granulosane
198 preaustinoid 183 Methoxyneoavarone 170 pysidea granulosa
201 Eupenicillium sp. 6A-9 184 Methoxyavarone 71 pysidinoid
202 plakortis 18 Dimethoxyavarone 172 pysicigyhone
186 Phenethylaminoavarone 173 Neoavarol
187 Dysidea sp 174 pvarol
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228 3B-hydroxyspongia-13(16),14-diene-2-
one

229 20,3a-diacetoxy-17,19-dihydroxyspon-
gia-13(16),14-diene

230 Hyattella aff. intestinalis

231 Hymerhabdrin

232 Hymerhabdia sp.

233 Hyrtioscalarin

234 12-deacetyl-3-oxoscalarin

235 17(R),18(S)-dihydroxy-19(R),20(S)-dli-
methoxysesterstatin 5

236 17(R),18(S)-dihydroxy-19(R),20(R) -di-
methoxysesterstatin 5

237 Salmahyrtisol

238 Hyrtios erectus

239 Erectusolide

214 2-hydroxy-5-0x0-homoverrucos-(3)-ene
215 5 18-dihydroxyhomoverrucosane

216 5-hydroxy-18-aldehyde-homoverruco-
sane

27 Halichondria sp

28 (6R,7S)-7-amino-7,8-dihydro-a-
bisabolene

219 Hamigeran

220 Hamigera

221 Hipposponlachnin

222 (1R* 2E,4R* 7E,10S*,11S* 12R*)-
10,18-diacetoxydolabella-2,7-dien-6-one
223 Hippospongia lachne

224 Hippolide

225 12-Deacetyl-12-epi-scalaradial

226 Hippospongia sp.

227 2a-hydroxyspongia-13(16),14-diene-3-
one

199 Berkeleyone

20 Berkeleyacetal

203 Aspergillusene

204 2-Hydroxy-1-(hydroxymethyl)-8-meth-
oxy-3-methyl-9H-xanthen-9-one

205 2-Hydroxy-1-(hydroxymethyl)-7,8-di-
methoxy-3-methyl-9Hxanthen-9-one

206 3.(2,5-Dimethylbenzo[d][1,3]dioxol-2-
yl)propanoic acid

207 2-(5-Hydroxy-4-methylpentyl)-2-
methylbenzo[d][1,3]dioxole-5-carboxylic
acid

208 Aspergillus sydowiiSCSIO 41,301

209 phakellia fusca

210 Trichodermanins

21 Trichoderma harzianum OUPS-111D-4
212 Halichondria okadai

23 2 5-dihydroxy-homoverrucos-(3)-ene
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269 Hyrtios sp.

210 Sesterstatin

21 Heteronemin

212 12-deacetyl-12-epi-deoxoscalarin
273 Hydroxyscalarolide

274 16-Odeacetyl-16-epi-scalarolbutenolide
275 12-O-deacetyl-19-deoxyscalarin

276 Hyrtiosin

277 Hyrtiosal

278 Jaspiferin

219 Jaspis stellifera

280 | amellolactone

281 2-(2"-dibromophenoxy)-3,4,5,6-tetra-
bromophenol

284 | amellodysidea sp.

25 Variabine

26 Cavernosine

7 Erectascalarane

28 Erectuseneol

29 | yffalactone

260 | yffariolide

261 (6E)- and (62)-neomanoalide 24,25-
diacetate

262 6 6-dimethylundecane-2,5,10-trione
263 threo- and erythro-cavernosine

264 (4E ,6E)-dehydromanoalide

265 Echinoclerodane

266 Jyrtiolacton

267 Nakijinol

268 Dactyloguinone

240 seco-manoalide-25-methyl ether
241 Erectusfuranones

242 (62)-neomanoalide-24-acetate

243 (g and B) 24-0-methylmanoalide
24| uffariolide

5 Manoalide

246 (8E)- and (62)-neomanoalides

247 Seco-manoalide

248 Scalarafuran

249 12-acetylscalarolide

250 12-epi-O-deacetyl-19-deoxyscalarin
251 12-epi-scalarin

%2 12-0-deacetyl-12-epi-scalarin

258 5.hydroxy-1H-indole- 3-carbaldehyde
254 Hyrtiosine
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313 Raspadiene

314 Kerlinic acid

315 Kerlinic acid methyl ester
316 Annonene

317 Hydroxyannonene

318 Raspailia bouryesnaultae
319 Rhabdaprovidine

320 Rhabdastrella providentiae
328 Sipholenone

322 Siphonochalina siphonella
323 Smenohaimien

324 19-hydroxy-polyfibrospongol
325 Dictyoceratin

326 polyfibrospongol

327 |limaguinone

328 Smenospongia cerebriformis
329 Dactylospongenone

29 Melophlus sarasinorum

299 3B-acetoxy-7p,8B-epoxy-5a-lanost-24-
en-30,9a-olide

300 3B-hydroxy-78,8B-epoxy-5a-lanost-24-
en- 30,9a-olide

301 29-nor-penasterone

302 penasterone

303 Acetylpenasterol

304 Penares sp.

305 Sosuberitenone

306 Episuberitenone

307 Isooxaspirosuberitenone

308 phorbas areolatus

309 phorbasin

310 Hymenoic acid

311 Phorbas gukulensis

%12 Raspailol

282 2.(2',4'-dibromophenoxy)-4,6-dibromo-
phenol

283 2.(2',4'-dibromophenoxy)-3,5-dibromo-
phenol

28 Bicyclolamellolactone

28 | amellodysidine

287 0,0-dimethyllingshuiolide

28 O-methyl nakafuran-8 lactone

289 | amellodysidea herbacea

20 Cacofuran

21 |sospongian

22 | yffariella sp.

2% Trichodermaloid

2% Aspergilloid

2% Rhinomilisin

2% Trichoderma sp. SM16

27 Melophluosides
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360 Satratoxin

361 Muconomycin

362 verrol

363 Trichodermadienediol

364 |sotrichoverrol

365 Trihydroxyapotrichothecene
366 Trichodermol

367 Stachybotrys chartarum

368 Ceylonin

369 ent-13-norisocopalen-15-al-18-oic acid

370 15-oxospongi-13-en-19-oic acid
371 Spongiabutenolide

372 Ceylonamide

373 Ceylonin

374 Spongia ceylonensis

345 7-deacetoxyyanuthone
346 2,3-hydro-deacetoxyyanuthone
347 22-deacetylyanuthone
348 Anicequol

349 Roquefortine

350 Hydroxyroquefortine
351 Dihydroresorcylide

32 Nectriapyrone

353 Methyl linoleate

354 Methyl elaidate

355 Gliomastix sp.

3% phakellia fusca Thiele
37 Chartarene

358 Mytoxin

39 Roridin

330 Smenocerone

331 19-hydroxy-polyfibrospongol
332 Acremine

333 | umichrome

334 Ergosterol

335 Ergosterol 5,8-endoperoxide
336 Acremonium persicinum

37 Brasilianoid

338 Preaustinoid

339 penicillium brasilianum

30 Ascandinine

341 Aspergillus candidus

32 pyrpurogemutantin

343 Macrophorin

344 4'-oxomacrophorin
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398 20-Demethoxy-20-ethoxycyclo-
spongiaquinone-1

399 Yahazunol

400 5-gpi-smenospongine

401 Smenospongine

402 Smenospongiadine

408 Spongia pertusa Esper

404 Spongiterpene

4% Spongia Sp.

406 17-dehydroxysponalactone

407 Spongiafuranic acid

408 Spongiafuranohydroxamic acid
409 16-epi-irciformonin

410 Sponalisolide

41 14-trien-2-one

412 Cholesta-7-ene-3,5a-diol-6-one

38 Norspongianone

389 18-Deoxy-18-formamidodictyoceratin
39 18-Deoxy-18-(2-hydroxyacetyl)ami-
nodictyoceratin

391 Dictyoceratin

392 N-Methyl-ent-smenospongine

393 N-Methyl-5-epi-smenospongine

39 20-Demethoxy-20-methylaminodactylo-
quinone

39 20-Demethoxy-20-methylamino-5-epi-
dactyloquinone

3% 20-Demethoxy-20-ethoxydactyloqui-
none

397 20-Demethoxy-20-methylaminodactylo-
quinone

875 13(16),14-dien-19-oic acid

376 Sponalactone

877 17-0O-acetylepispongiatriol

378 17-O-acetylspongiatriol

379 15a,16a-dimethoxy-15,16-
dihydroepispongiatriol

380 150-ethoxyepispongiatriol-16(15H)-one
381 |sospongiatriol

382 Epispongiatriol

383 Spongiatriol

384 3-Nor-spongiolide

385 Spongia-13(16),14-diene

386 18-nor-3,17-dihydroxyspongia-
3,13(16),14-trien-2-one

387 17,19-dihydroxyspongia-13(16),14-
dien-2,3-dione
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435 Nitropropionic acid

436 Dimethoxybenzoic acid
437 3-phenylpropane-1,2-diol
438 4-hydroxyphenylacetic acid
439 Dehydrodiferulic

440 Dihydroxylanosta

41 Triene

442 Dankasterone

443 Lamellolactone

444 Arthrinium

45 puupehenone

424 Griseofulvin

25 Dechloroderivative

426 7-hydroxy-2-(2-hydroxypropyl)-5-
methylchromone

421 Emodin

428 Chrysophanol

429 Endocrocin

430 3,8-dihydroxy-6-methoxy-8-methylxan-
thone

431 Norlichexanthone

432 2(4-hydroxyphenyl)ethylacetate
433 2-(4-hydroxyethyl)phenol (tyrosol)
434 Phomonitroester

“13 Dinorspongian

414 Epoxynorspongian

45 Scalalactam

416 Scalarolide acetate

47 Scalarolide

418 12-0-deacetyl-12-epi-19-0-
methylscalarin

419 Methyl 18-hydroxy-19-norscalar-16-en-
20-carboxylate

420 Spongiain

421 Ceylonamide

422 Spongolactam

423 Spiroarthrinol
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453 Homophyminics B-E

454 Hamophymia

55 Discodermins tetradecapeptides
4% Discodermin A-H

47 Theonella

458 Phakellistatin
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446 Stylisin

447 Stylissa caribia
448 papuamides
449 Melophelus

40 Jaspamide

41 Jaspis

42 Hemiastrella
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463 Theonella swinhoei
464 'proteusin’
%5 Proteus
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459 Phakellia carteri
460 sea wasp toxin

461 polytheonamide
462 polytheonamide B
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470 Spongosorites sp
471 Scleritodermin A
472 Scleritoderma nodosum
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466 yaku'amides

467 discodermins

468 5 5-dimethyl-2-oxo-hexanoyl
469 Soritesidine
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Fig 5) The structures of some peptide toxins extracted from marine sponges.
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889 Atorvastatin
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6% | atrunculia Bellae

897 Strongylodesma Algoaensis

69% Algoa

69 14-Bromodiscorhabdin C

700 14-Bromo-3-Dihydrodiscorhabdin C
701 3-Dihydrodiscorhabdin C

702 3-Dihydro-7,8-Dehydrodiscorhabdin C
703 14-Bromo-3-Dihydro-7,8-Dehydrodiscorhabdin C
04 Discorhabdin V
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21 Higginsia sp.

22 Deal island

23 (+)-dihydrodiscorhabdin A
724 (+)-debromodiscorhabdin A
25 Spongosorites sp

26 Makaluvamine J

27 Batzella sp.

28 Batzellines A, B
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763 Neopetrosia cf exigua

764 B-carboline
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69 Acanthostrongylophora ingens
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56 Xestospongia sp

57 Renieramycin J
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719 Acanthostrongylophora ingen 74 Aaptos suberitoide 0 Aaptoline

780 1-0x0-1,2,3,4-THRCs 775 Annomontine 1 Aaptos aapto

81 Kepulauamine 76 Acanthomine 72 8,9,9-trimethoxy-9H-benzo [de]-1,6-
782 Manzamine B N-oxide 717 1,2,3,4-tetrahydronorharman-1-one naphthyridine

79 Acanthostrongylophora sp. 8 Ingenine Aaptodine
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810 Dibromoageliferin

81 Sceptrin

812 Nakamuric acid

813 4-bromo-1H-pyrrole-2-carboxylic acid
814 4 5-dibromopyrrole-2-carboxylic acid
815 3,7-dimethylisoguanine

816 Agelas dilatata

817 Dioxysceptrin

818 Ageleste

819 Agelas kosrae

820 Nakamurine

821 9-N-methylcylindradine

822 1-N-methylugibohlin

823 Nemoechine

824 N-methyldibromoisophakellin
825 Agelanemoechine

826 Agelas nakamurai

827 Agelas nemoechinata

828 Agesamine

829 Dioroidamide

836 Agelas oroide
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801 8'-oxo-agelasine D 8H-purin-8-one, 6-
amino-7-[(2E)-5-[(1R,4aR,8aR)-decahy-
dro-5,5,8a-trimethyl 2-methylene-1-naph-
thalenyl]-3-methyl-2-penten-1-yl]-7,9-dihy-
dro-9- methyl ester, (22)

802 Nemoechinoxide

803 Acetic acid, 2-[(5R)-3,5-diethyl-5-[(2S)-
2-ethylhexyl]-2(5H)-furanylidene]-, methyl
ester, (22)

804 Acetic acid, 2-[(5R)-3,5-diethyl-5-[(2S)-
2-methylhexyl]-2(5H)-furanylidene]-, me-
thyl ester

805 Etic acid, 2-[(5R)-3-ethyl-5-[(2S)-2-
ethylhexyl]-5-methyl-2(5H)-furanylidene]-,
methyl ester, (22)

806 Acetic acid, 2-[(5R)-3-ethyl-5-[(2R,3E)-
2-ethyl-3-hexen-1-yl]-5-methyl-2(5H)-
furanylidene]-, methyl ester, (22)

807 Agelas aff. nemoechinata

808 Ageliferin

809 Bromoageliferin
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783 3,4-Dihydromanzamine B N-oxide

784 11-Hydroxymanzamine

785 31-Hydroxymanzamine

78 Manzamine J N-oxide-HCI

787 3,4-Dihydromanzamine J N-oxide-HCI
788 32,33-dihydro-31-hydroxymanzamine
89 Manzamine

9 6-deoxymanzamine

1 Manzamine

92 Neo-kauluamine

793 Xestomanzamine

5 Nemoechine

96 glycine, N-(1H-pyrrol-2-ylcarbonyl)-,
methyl ester

7 1H-pyrrole-2-carboxamide, N-(3-hy-
droxypropyl)

98 1H-pyrrole-2-carboxamide, N-(2-ami-
noethyl)

99 1H-pyrrole-2-carboxamide

800 Nemoechine
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865 Cinachylenic Acid

866 Cinachyrazole

867 Cinachyrella sp.

868 Citronamine

869 Sesquiterpenes (62)-dendrolasin-5-
acetate

870 (=)-herbadysidolide
871 (-)-furodysinin lactone
872 Citronia astra

878 Crambescidin

874 Clathria bulbotoxa

875 Denigrin

876 Dactylpyrrole

877 Dictyodendrin

878 Dactylia sp.

879 Spirodactylone
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849 Oroidin

850 Keramadine

851 4,5-dibromopyrrole-2-carboxylic acid
82 4,5-dibromopyrrole-2-methylcarbox-
ylate

853 4,5-dibromopyrrole-2-carbamide

84 Zamamidine

85 Amphimedon sp.

8% psammaplin

857 3-bromo-2-hydroxy-5-(methoxycar-
bonyl)benzoic acid

858 2-(3-bromo-4-hydroxyphenyl)acetoni-
trile

859 3-bromo-4-hydroxybenzoic acid

860 Bisaprasin

861 Aplysinella rhax

82 5-promotrisindoline

863 6-bromotrisindoline

864 Callyspongia siphonella
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830 Slagenin

831 (-)-monobromoagelaspongin

832 (-)-11-deoxymonobromoagelaspongin
833 (_)_11_0_
methylmonobromoagelaspongin

834 E-dispacamide

835 Pyrrolosine

837 Hexazosceptrin

838 Ageleste

839(9S, 10R, 9'S, 10'R)-nakamuric acid
840 Agelas sp.

841 Leucettamol

842 5-Bromophakelline

843 Monobromophakelline

84 Dibromophakelline

845 Cylindradine

846 (-)-longamide

847 (-)-longamide B methyl ester

848 Cyclooroidin
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917 Moniliphenone

918 Frangula-emodin

919 Methyl-2-(2-acetyl-3,5-dihydroxy-4,6-di-
methylphenyl) acetate

920 phenol

921 L atifolicinin

922 penicitrinone

923 22-acetylisocyclocitrinol
924 Callyspongia sp.

925 Njaoamine

926 Haliclona (Reniera) sp.

927 9-(4'-oxopentan-2'-yl)-1,9-dihydro-6H-

purine-6-one

928 7-(4-oxopentan-2'-yl)-1,7-dihydro-
6Hpurine-6-one

929 9-(5"-oxohexan-3'-yl)-1,9-dihydro-6H-
purine-6-one

%1 Haliclona cymaeformis
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89 Fascaplysinopsis reticulata
90 Fascaplysin

901 Fascaplysinopsis sp.

902 Misszrtine

93 (S)-methyl 2-acetamido-4-(2-(methyla-

mino)phenyl)-4-oxobutanoate
904 Quinolactacin

95 Germicidin

96 Quinolactacin

97 Quinolonimide

98 Quinolonic acid

99 4-hydroxy-3-methyl-2(1H)-quinolinone
910 Sydowinin

91 Pinselin

912 B-diversonolic ester

913 Coniochaetone

914 Dihydrocitrinone

915 Stoloniferol

916 6,8-dihydroxy-3,4,5-
trimethylisochroman

LSl 68
qv,s(b:;))

[GREAIN
T e el

880 4-debromooroidin

881 4-debromougibohlin

862 5-debromougibohlin

883 5-promopalau’amine

884 Hymenidin

885 (+)-monobromoisophakellin

886 Dictyonella sp.

887 (+)- and (-)-oxoaplysinopsin

888 (Z)-3'"-deimino-3'-oxoaplysinopsin
889 (E)-3'-deimino-3'-oxoaplysinopsin
8% (E)-3-indolylpropenoate

891 Indolyl-3-acetic acid methyl ester
892 3-methoxycarbonylindole

89 3-formylindole

894 3,5-dibromoverongiaquinol dimethyl
ketal

8% pyrealidin

8% Aerothionin

897 Homoaerothionin

8% Subereamolline
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962 (Z)-coscinamide

93 Deoxytopsentin

94 ]sobromodeoxytopsentin

95 Bromodeoxytopsentin

96 Dibromodeoxytopsentin

97 6-bromoindole-3-carboxylic acid

98 [12], and (6-bromo-1H-indol-3-yl) oxo-
acetamide

99 3,4-seco-(8R)-6"-debromohamacanthin
970 3,4-seco-(8R)-6',6"-didebromoham-
acanthin

971 3,4-seco-(8S)-hamacanthin

972 3,4-seco-(8S)-6"-debromohamacanthin
973 3,4-seco-(8R)-6"-debromohamacanthin
974 3,4-seco-(8R)-6',6"-didebromoham-
acanthin

975 Lamellomorpha strongylata
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946 1-carboxy-6-hydroxy-3,4-dihydro-B-car-
boline

947 3,4-Dihydrohyrtiosulawesine

948 Hyrtiosins

949 B-ketoserotonin

90 Hyrtiosins

91 5-hydroxy-1H-indole-3-carboxylic acid
methyl ester

952 Serotonin

93 Hyrtioerectines

94 Hyrtiosin

95 Hyrtiazepine

96 |shigadine

957 Hyrtiodoline

98 (Z)-coscinamide

99 (E)-coscinamide

90 | amellomorphamide

91 (E)-coscinamide
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930 7.(5'-oxohexan-3'-yl)-1,7-dihydro-6H-
purine-6-one

932 Halichondriamine C (1)

933 1-epi-halichondriamine

934 Haliclonadiamine

935 papuamine

93 Haliclona sp.

97 Haliclocyclamine

938 Cyclostellettamine

939 6-hydroxy-B-carboline

940 Hyrtios sp.

%1 Variabines

942 §-hydroxy-carboline-1-carboxylic acid

943 6-hydroxytetrahydro-B-carboline

944 6-hydroxy-1,2,3,4-tetrahydro-B-carbo-
line-3-carboxylic acid

945 6-hydroxy-3,4-dihydro-1-oxo-B-carbo-
line
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1009 Crambescidin 800

1010 Crambescidin 359

1011 ¢ rambescidic acid

1012 Fromiamycalin

1013 Monanchora unguiculata
1014 pyrpurealidin

1015 pyrealidin

1016 perophobin 2

1017 Aplysamine 2

1018 psammaplysilla purpurea
1019 Ceratinadins

1020 psammaplysin

1021 pseydoceratina sp.

1022 Syberitamides

1023 pseudosuberites sp.
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992 pellynol

993 plakohypaphorine

994 plakohypaphorine

995 4-bromo-1H-pyrrole-3-carboxamide
996 2-phenylacetamide
97 Lissodendoric acid
98 | issodendoryx florida
9 Normonanchocidin
1000 M, pulchra

1001 Unguiculins

1002 Monanchora n. sp
1003 Monanchomycalin
1004 Monanhocicidin

1005 N ormonanhocidin
1006 Monanchora pulchra
1007 Unguiculin

1008 ptilomycalin

el

WSS, 5
s

Ml 458

w oo S o s

S5 ]
AAA‘J._LJ}lé

Noww
s

" b 8

U bl

L silile
TRy 5 K

M55 bebilols

ARAA - .7
bl e 53 e 4555

G

Ve L
O AP

976 (-)-discorhabdin

977 (+)-discorhabdin

978 (~)-2-bromo-discorhabdin

979 (~)-1-acetyl-discorhabdin

980 (+)-1-octacosatrienoyl-discorhabdin
%81 | atrunculia biformis

%2 | eucanone

%3 Naamine

94 | eucandra sp.

95 | euchagodine

%86 K ealiinine

%7 Bis(naamidine J) zinc

988 | eucetta chagosensis

989 (-)-calcaridine

%0 | eycettamine

91 Derivative (2E, 9E)-pyronaamidine-9-
(N-methylimine)
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1053 2.debromostevensine (syn. 2-
debromoodiline)

1054 Ageliferin

1055 3 4-dibromo-1H-pyrrole-2-carbamide
1056 Aldisine

1057 2-bromoaldisine

1058 4-hromo-1H-pyrrole-2-carbamide
1059 Stylissa carteri

1060 psammaplysene

1061 Anomoian

1062 N N-dimethyldibromotyramine
1063 5-hydroxy xanthurenic acid

1064 Xanthurenic acid

1065 Suberea ianthelliformis

1066 ma'edamines

1067 Syberea sp.
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1039 pidebromocarteramine

1040 Manzacidin

1041 Hymenidin

1042 Oroidin

1043 Stylissa aff. carteri

1044 () clathramide

1045 Agelongine

1046 (+) manzacidin

1047 () 3-bromomanzacidin D (syn. N-
methylmanzacidin C)

1048 (+) dibromophakelline

1049 E-debromohymenialdisine

1050 Z-spongiacidin D (syn.
axinohydantoin)

1051 7-hymenialdisine

1052 7.3-bromohymenialdisine (syn.
Spongiacidin A)

S

\-9DM‘) L5l

"l 5,8

1024 Calcicamides

1025 Trans-3,4-dihydrohamacanthin

1026 6-hromodeoxytopsentin

1027 g-bromotopsentin

1028 Spongotine

1029 2. (1H-indol-3-yl)-2-oxoacetate methyl
ester

1030 2-(6-bromo-1H-indol-3-yl)-2-oxoace-
tate methyl ester

1031 Spongosorites calcicola

1032 Topsentin

1033 Spongosorites genitrix

1034 Spongosoritin

1035 Spongocarbamides

1036 Spongosorites sp.

1087 Fytunamine

1038 Debromokonbu'acidin
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1082 Tylongicin

1083 pihydrospongotine

1084 Spongotine

1085 pibromodeoxytopsentin
1086 Topsentia sp.

1087 Dragmacidin

1088 cornucopia

1076 Tedamide
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1075 4,19-dibromopseudoceratidine

1077 Tedania brasiliensis

1078 Tedaniophorbasins A and B
107 Tedaniophorbas ceratosis
1080 Thorectandrin
1081 Thorectandra choanoides
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1068 pseudoceratidine
1069 N12-Acetylpseudoceratidine
1070 N12-formylpseudoceratidine
1071 3.debromopseudoceratidine
1072 20-debromopseudoceratidine

1073 4-hromopseudoceratidine
1074 19-bromopseudoceratidine
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1095 Halistanol disulfate B
109 pachastrella

1097 plakinamine I-K

1098 pihydroplakinamine K
1099 Corticium niger

1100 plakinamine N,O
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1089 Herbasterol

10% pysidea erbacea
1091 X estobergsterols
1092 |rcinia

1093 Contignasterol

109 petrosia contignata
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1116 Ergosta-6B-methoxy-7,22-diene-
3B,50a-diol

117 penigillium citrinum

118 penjcitrinol

119 penjcitrinone

1120 Coniochaetone

121 8. demethoxy-10-methoxy-
wentiquinone

1108 Dictyoneolone

1109 Haliclona gracilis

110 Gracilosulfate

111 Clathria gombawuiensis

112 Gombasterol

113pjakortis

1114 plaksterol

115 Ergost-7,9(11),22-trien-3p,5a,6a-triol

101 | yffariella variabilis

1102 22 23-dihydro-24-nordankasterone
1103 6,10,18-triacetoxy-2E, 7E-
dolabelladien

1104 1-methyloxy-3-hrdroxy-4-methyl-5-
heptadecylphenol

105 Halichondria

1106 Halistanol sulfate

107 pictyonella sp.
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1140 3@ (hydroxymethyl)-A-nor-5a-cholest-
15-ene

1141 3@- (hydroxymethyl)-A-nor-5a-choles-
tane

1142 Neopetrosia chaliniformis

1143 Xidaosterol

114 Sjtostenone

1145 (24 R)-24-ethylcholest-4-en-3,6-dione
1146 6-hydroxystigmast-4- en-3-one

147 Thorectandrols A-E

1148 palauolide

1149 palauolol

1132 48-hydroxyhalistanol sulfate
1133 Dactylospongia elegans
1134

(3S,5R,9R,10S,13R,17R,20R,24S,22E)-
ergosta-6,8,22-triene-3,25-diol
1135(35,5R,9R,10S,13R,17R,20R,24S,22E
)-ergosta-6,8,22-triene-25-ol-3-sulfonate
1136 5q,8a-epidioxy-cholest-6-en-3-ol

137 Clathria

1138 38-(butyryloxymethyl)-A-nor-5a-cho-
lestane

1139 38-(acetoxymethyl)-A-nor-5a-choles-
tane

122 1 9. dihydroxy-3-(hydroxymethyl)-10-
methoxydibenzo[b,e]oxepine6,11-dione
1123 16q-methylpregna-17a,19-dihydroxy-
(9,11)-epoxy-4-ene-3,18-dione-20-acetoxy
(13

124 Terretonin

1125 Halichondria vansoesti

126 Topsentiasterol sulfate

127 Bromotopsentiasterol sulfate

1128 Chlorotopsentiasterol sulfate

129 |odotopsentiasterol sulfate

1130 pjichlorotopsentiasterol sulfate

1131 Bromochlorotopsentiasterol sulfate
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179 pysidealacton

1180 procerolide

181 Clathria procera

1182 Stellatolide

1183 Discodermia sp.

1184 | actone acid n-butyl ester

1185 4-Methoxylactone acid n-butyl ester
1186 | actone diacid 7-O-n-butyl ester
1187 | actone diacid
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1211 62-methoxy-5-methylhept-4-en-2-yi)-3-
methylbenzene-1,4-diol

1212 9.(3,3-dimethyloxiran-2-yl)-1,7-dime-

thyl-7-chromen-4-ol

1213 Ascomycota sp.

1214 (3R)-(3',5'-dihydroxyphenyl)butan-2-
one

1215 4-hydroxybenzaldehyde

1216 Hydroxysydonic acid

1206 1-(2,4-dihydroxy-5-
methylphenyl)ethan-1-one

1207 (1)-2-(1'5'-dimethylhexa-1',4'-dieny1)-5-
methylbenzene-1,4-diol

1208 6-(3-hydroxy-6-methyl-1,5-heptadien-

2-yl)-3-methylbenzene-1,4-diol

1209 4-hydroxy-3,7-dimethyl-7-(3-methyl-
but-2-en-1-yl)benzofuran-15-one

1210 1 8-epoxy-1(6),2,4,7,10-bisabora-
pentaen-4-ol

197 Xerucitrinin

1198 Xerucitrinic acid

119 Mariline A1/A2

1200 Rhodolamprometrin

1201 7.0-methylrhodolamprometrin
1202 6.0-methylSMA93

1203 Tricinonoic acid

1204 Cyclonerodiol

1205 Myrmekioderma sp.
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Abstract
Background:: Sponges produce a wide range of toxins and secondary metabolites. The deadly poisons of some
of them contain the strongest toxins known in nature and complex mixtures of bioactive compounds with different
chemical structures. One of the aims of this systematic review study is to study the toxinology of sea sponges as
well as toxins and bioactive compounds and their functional mechanisms.
Materials and Methods: To find studies on the toxicology of sea sponges and their bioactive compounds, in
April 2021, the keywords of “toxinology, toxin, secondary metabolite, alkaloid, peptide, terpene, aromatic, steroid
and lactone” along with the word "sponge” or "Porifra” were searched through the Google Scholar and Pubmed
databases, from 2017 to 2021. After initial reviews based on the purpose of the study, 184 out of 211 articles were
selected. The search for “Porifra” and the abovementioned compounds did not yield any results. Since the limited
number of studies on sponge toxins were found in the initial search, the keywords "sponge and toxin" were
re-searched between 1980 and 2021 in the Pubmed database, Scifinder (database of chemical compounds) and
the Marin Lit Database (marine natural compounds research), and after omitting the duplicate articles, a total of
27 other related articles were selected and reviewed along with other selected articles.
Results: Some toxins and main compounds isolated from different sea sponges, including different chemical
groups such as okadaic acid; terpene derivatives such as agelasine, oxofasciospongia, dysivillosins, and
hipposponlachnins; peptides such as polytheonamides, soritesidines, and scleritodermins; many different alkaloid
compounds include guanidine alkaloids such as monanchocidins, mycalins, crambescidins, unguiculins,
netamines, zarzissine, hachijodines; Acridine alkaloids such as amphimedines; bromine and bromotyrosine
alkaloids such as aplysinins; benzonaphthryidine derivatives such as aaptamines; imidazole derivatives such as
nonamidines; indole derivatives such as fascaplysins, dragmacidins and topsentins; piperidine alkaloids such as
saraines, madangamines, haliclonacyclamines, and arenosclerins; pyrimidine alkaloids such as lanesoic acid,
hyrtinadine, and variolins; pyridine alkaloids such as amphimedosides and pyrinadines; pyrrole and
pyrroloiminogquinoline alkaloids such as makaluvamine, discorhabdins, tsitsikammamines and batzellines;
pyrrole compounds such as hymenialdisines as well as quinoline alkaloids such as araguspongines, renieramycins,
renierol and lihouidine; steroid compounds such as plakinamines; lactones such as thorectandrols, palauolol,
koshikamides, petrosaspongias, latrunculins and other compounds with unique structure and biological effects.
Conclusion: There is a great variety of toxins and bioactive molecules in different species of sea sponges that
offer a wide range of amazing pharmacological and biological activities.
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