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ooChemicalChemical markersmarkers ofof spongessponges
ooEcologicalEcological StudiesStudies inin spongessponges
ooSpatialSpatial distributiondistribution ofof SEC MET (SEC MET (spongesponge cellscells oror symbiontssymbionts))
ooProdutionProdution ofof bioactivebioactive compoundscompounds byby cellcell cultureculture
ooScreen of antimicrobial activities from spongesScreen of antimicrobial activities from sponges

Marine Marine ResearchResearch GroupGroup

SymbiospongeSymbiosponge websitewebsite: : www.zma.bio.uvawww.zma.bio.uva//departmentsdepartments//coelcoel//symbiospongesymbiosponge

UniversityUniversity ofof AmsterdamAmsterdam, , RobRob VanVan SoestSoest
INETI, Regina TavaresINETI, Regina Tavares
UniversitéUniversité LibreLibre de de BrussellesBrusselles, , JeanJean--ClaudeClaude BraekmanBraekman

SymbiospongeSymbiosponge -- BiologyBiology ofof SpongeSponge Natural Natural ProductsProducts
19981998--2001 Mas2001 Mas

““CellularCellular originorigin andand ecologicalecological role role ofof oroidinoroidin andand sceptrinsceptrin inin
thethe CaribbeanCaribbean spongesponge AgelasAgelas coniferaconifera” ” 
BiochemBiochem. . SystSyst. . EcolEcol., ., 20032003, 1073, 1073--10911091
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Are Are PortuguesePortuguese Marine Marine organismsorganisms a a promisingpromising sourcesource

ofof Natural Natural ProductsProducts??
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MustMust bebe studiedstudied!!
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PortugalPortugal ItalyItaly

ComparativeComparative StudyStudy onon ChemicalChemical EcologyEcology ofof thethe AtlanticAtlantic OceanOcean andand
MediterraneanMediterranean SeaSea InvertebratesInvertebrates

IPM, FaroIPM, Faro

INETI, LisboaINETI, Lisboa ICBICB--CNR, CNR, NapolyNapoly
Ernesto Ernesto MolloMollo

MargheritaMargherita GavagninGavagnin
Angelo FontanaAngelo Fontana
Adele Adele CutignanoCutignano

Guido Guido CiminoCimino

Helena Helena GasparGaspar

Gonçalo CaladoGonçalo Calado
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PhylumPhylum MolluscaMollusca

Rhodopemorpha

Nudibranchia

Gymnosomata

Acochlidea

Thecosomata

Notaspidea

Cephalaspidea

Sacoglossa Anaspidea

Class Gastropoda
OpisthobranchiaSubclass

TargetTarget PortuguesePortuguese organismsorganisms

PhylumPhylum PoriferaPorifera

ORDERS
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SamplingSampling StationsStations

1- Ria de Aveiro

2- Reserva da Berlenga

3- Reserva da Arrábida

4- Ria Formosa

11
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Cabo Espichel

Estações
de amostragem

G. Calado G. Calado etet al.al. Nova. Acta Científica Nova. Acta Científica CompostelanaCompostelana ((BiloxiaBiloxia) 9:285) 9:285--294 1999294 1999

Target Sampling Station for opisthobranchs

Arflor

Outão

Reserva da Arrábida

SetúbalSetúbal--CaboCabo Espichel Marine Espichel Marine CoastCoast
aboutabout 100 100 speciesspecies ofof opisthobrachiaopisthobrachia
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Order Nudibranchia
Family Dendroridae

TargetTarget speciesspecies fromfrom ArrábidaArrábida

Doriopsilla pelseneeri
(d´Oliveira, 1895)

Doriopsilla areolata
(Berght, 1880))
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PacificPacific
MediterreneanMediterrenean, , AtlanticAtlantic

PacificPacific

D. D. albopunctataalbopunctata
CopperCopper 18631863 D. D. areolataareolata

BerghBergh 18801880

D. D. janainajanaina
Marcus & Marcus 1967Marcus & Marcus 1967

OkudaOkuda 1983 JOC 18661983 JOC 1866--18691869
SpinellaSpinella 1994 1994 TetrahedronTetrahedron 86658665--86688668
GavagninGavagnin 2001 2001 ChemoecologyChemoecology 131131--136136
GavagninGavagnin 2001 2001 TetrehedronTetrehedron 89138913--89168916
Fontana 2003 JOC 2405Fontana 2003 JOC 2405--24092409

PreviousPrevious studiesstudies onon DoriopsillaDoriopsilla
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DoriopsillaDoriopsilla
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R= fatty acyl
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eurifuraneeurifurane

DrimaneDrimane estersesters olepupuaneolepupuane

entent--pallescensinpallescensin--AA

2,152,15--diacetoxydiacetoxy--entent--pallescensinpallescensin--AA

CHO

H

CHO

polygodialpolygodial 1515--acetoxyacetoxy--entent--pallescensinpallescensin--AA

H

DrimaneDrimane skeletonskeleton

H

entent--pallescensinpallescensin
skeletonskeleton
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Previous Biosynthetic studiesPrevious Biosynthetic studies inin DoriopsillaDoriopsilla

FeedingFeeding experimentsexperiments withwith (2(2--1414C)C)--mevalonatemevalonate provedproved
thatthat D. D. areolataareolata produceproduce de novode novo viavia mevalonatemevalonate

bothboth entent--pallescensinpallescensin--likelike andand drimanedrimane metabolitesmetabolites
Gavagnin 2001
Tetrahedron 8913-8916

FeedingFeeding experimentsexperiments withwith glucose (1glucose (1--1313C) C) andand (1,2(1,2--1313CC22) ) allowallow
to determine to determine thethe sites sites ofof incorporationincorporation for for bothboth skeletonsskeletons

Fontana 2003 JOC, 2405-2409

[[11--1313CC]]--glucoseglucose
[[1,21,2--1313CC22]]--glucoseglucose O

O

O

O
RO

R= fatty acylCOOH
OH

OH

Drimane skeletonDrimane skeleton
entent--pallescensinpallescensin

skeletonskeleton

OPP
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WhyWhy doripsilladoripsilla hashas acquiredacquired thethe abilityability inin produceproduce
de novo de novo thethe samesame metabolitesmetabolites as as itsits preyspreys?  ?  

biosynthetizesbiosynthetizes typicaltypical spongesponge sesquiterpenoidssesquiterpenoids
withwith oppositeopposite A/B ring A/B ring junctionjunction

O
AcylO

H
CO2

-
OH

OH
O

H

drimanedrimane estersesters mevalonatemevalonate ((--))--pallescensinpallescensin--AA

AA BB AA BB

laterallateral gene transfer  (gene transfer  (FaulknerFaulkner))

retrosyntheticretrosynthetic mode  (mode  (GhiselinGhiselin))
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WhyWhy studiedstudied DoriopsillaDoriopsilla pelseneeripelseneeri??

Do Do theythey havehave drimanedrimane andand enen--pallescensinpallescensin--likelike
compoundscompounds as as defensivedefensive metabolitesmetabolites? ? 

IfIf yesyes, do , do theythey biosynthetisebiosynthetise themthem de novode novo? ? 
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Doriopsilla pelseneeriDoriopsilla pelseneeri

O

HAcO

Mantle and mucus

1515--acetoxyacetoxy--
--entent--pallescensinpallescensin--AA

Internal glands

O

H

euryfuraneuryfuran

O
ROCO

H
drimane estersdrimane esters

O

H

O

HO

dendocarbindendocarbin--AA

HO

O

HO

O

pelseneeriolpelseneeriol--11 pelseneeriolpelseneeriol--22

NewNew compoundscompounds

TetrahedronTetrahedron 2005, 110322005, 11032--1103711037
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TargetTarget speciesspecies fromfrom thethe Rias   Rias   

Similar habitats
sandy-mud bottoms

algae and seagrasses

Class Gastropoda
Subclass Opisthobranchia

Order Cephalaspidea

Haminoea orbignyna
(Férussac, 1822)

Bulla striata
(Bruguière, 1792)

FamilyFamily HaminoeidaeHaminoeidae

Ria de Aveiro

Ria Formosa
FamilyFamily BullidaeBullidae

300 300 HaminoeaHaminoea mm2  2  !!
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HaminoeaHaminoea orbignyanaorbignyana

N

OAc

haminol-2

N

OH

haminol-1

MediterraneanMediterranean PouplationPouplation
SpinellaSpinella 1993, 1993, TetrahedronTetrahedron, 1307, 1307--1314 1314 

CutignanoCutignano 2003, 2003, AngewAngew. . ChemChem. . IntInt. . EdEd, 2633, 2633
CutignanoCutignano 2004, TL 26272004, TL 2627--26292629

HaminoeaHaminoea synthesissynthesis de novo de novo 
throughthrough a a polyketidepolyketide pathwaypathway usingusing

nicotincnicotinc acidacid as as thethe starterstarter unitunit

PortuguesePortuguese populationspopulations
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HaminolsHaminols work work asas AlarmAlarm pheromonespheromones
Cimino et al. 1991, Experientia, 47, 61

haminolhaminol
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BullaBulla striatastriata

O

O

O
aglajne-1

O

O

O

OH
aglajne-3

Fontana 2004, TL 6847Fontana 2004, TL 6847--68506850

BullaBulla striatastriata synthetisedsynthetised
de novo de novo polypropionatepolypropionate

PortuguesePortuguese populationpopulation

MediterraneanMediterranean PopulationPopulation
CiminoCimino 1987, JOC, 53261987, JOC, 5326--53315331
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•• HaminoeaHaminoea orbignyanaorbignyana fromfrom differentdifferent portugueseportuguese populationspopulations containscontains
thethe samesame alarmalarm pheromonespheromones, haminol, haminol--1 1 andand haminolhaminol--2, 2, thanthan thethe
mediterraneanmediterranean populationpopulation

ConclusionConclusion
•• ThisThis waswas thethe firstfirst chemicalchemical studystudy ofof thethe nudibranchnudibranch DoriopsillaDoriopsilla

pelseneeripelseneeri

•• SimillarySimillary withwith otherother DoriposillaDoriposilla, , D. D. pelseneeripelseneeri containcontain sesquiterpenessesquiterpenes
relatedrelated to to typicaltypical spongessponges metabolitesmetabolites..

•• D. D. pelseneeripelseneeri isis ableable to to produceproduce de novode novo thethe drimanedrimane skeletonskeleton

•• TheThe skeletonskeleton ofof thethe newnew pelseneriolspelseneriols alsoalso agreesagrees withwith thethe reportedreported
proposedproposed biogenesisbiogenesis for for D. D. areolataareolata => => genericgeneric for for doriopsilladoriopsilla genusgenus

•• BullaBulla striatastriata fromfrom a a portugueseportuguese populationpopulation containscontains thethe samesame
polypropionatespolypropionates, , aglajneaglajne--11 andand aglajneaglajne--3 3 thanthan thethe mediterraneanmediterranean
populationpopulation
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FurtherFurther studiesstudies

PerformPerform experiencesexperiences withwith DoriopsillaDoriopsilla inin orderorder to determine to determine thethe
biossintheticbiossinthetic pathwaypathway for for bothboth skeletonsskeletons

IsolationIsolation ofof thethe terpeneterpene cyclasecyclase fromfrom DoriopsillaDoriopsilla sincesince itit couldcould
bebe a a promisingpromising tooltool for for metabolicmetabolic engineeringengineering

PerformPerform biosyntheticbiosynthetic studiesstudies
inin BullaBulla striatastriata andand HaminoeaHaminoea orbignyanaorbignyana

TestTest purepure compounscompouns for for severalseveral biologialbiologial activitiesactivities



2222

inin vitrovitro BiologicalBiological ActivitiesActivities
For pure compounds or extractsFor pure compounds or extracts

AnticancerAnticancer
UniversityUniversity Porto (Porto (ProfProf M. Nascimento) PortugalM. Nascimento) Portugal

AntiprotozoalAntiprotozoal
UniversytyUniversyty Madrid (Madrid (ProfProf R. R. MartinezMartinez--DiazDiaz) ) SpainSpain

AntifeedantAntifeedant//AllelopathicAllelopathic//CytotoxicityCytotoxicity
CSIC Madrid (Dra. A. CSIC Madrid (Dra. A. GonzálezGonzález--ColomaColoma) ) SpainSpain

AntituberculosisAntituberculosis
RefreeRefree CenterCenter ofof TubercolosisTubercolosis ((DraDra. M. C. Lourenço) Brasil. M. C. Lourenço) Brasil

AntimicrobialAntimicrobial
INETIINETI--LMI (Dra. S. Feio) PortugalLMI (Dra. S. Feio) Portugal
UniversityUniversity Algarve (Prof. M. L. Algarve (Prof. M. L. FaleiroFaleiro) Portugal) Portugal
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