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-: Pra biaeyntheeis of stemIs with etruchrra pa- aasmtoplant arxi ymst 
~lewasstLKliedbyi.rKqmati~0felevenrediolabeledstarol pmamoreaIdnmalante. 

?he opabFlityOf~toaoarvertA5- 
CCW0ial Of A7- 

intoA5~'-8tsrols, ihichnasaseffici&as the 
into A5~7derols was ckzmtratedbydcublelabelling ezpxriments. By 

ewminingepi=ricpairs, sterws&ific axIverehofaMkeml~cl err&emlirlto~ 

==WXdh'g 7-dehydrostemls a established. 24B-24--l stemls with harn-amjugatea 

22,25-d.iene eick chainsareprcpc6dasacbml mates in the fonnatim of A22-24g- 

alkyletexde. An alternativepatfmwayviaoxidaticmat C-22 orC_23withf&sfpntdehydra- 

t&n ofan intermediate 22(R or S)- or C-23(R or S) +@mydxolispn%ablyrnt cperative 

due to lack ofimxporaticnofanyofthetritiumlabeld altile. lhese b&synthetic 

f~ture%~~ forallhals, mvWthelessareattr~tothe~becauseof 
theabsenceOf~i~C~iandelgaeasdwJnbyalectmn~~. 

sPmg=aretheaaace oftheraxtdivem3larmberof~sterolswith~ 

side ha.i.nsardmclei2kncminmture. ~lesofnucleiuniquetospcmgesaretheA-mr 

(~3aml19'1101:(~4etanole,wkmegeneratimhasbeen &md~&&~~ tooccurbymdifica- 

ticm of a A5-3fi~ preamora. Intb8cxd8xtofspcnges, 7-dehydro_starolS(~ard 
~,kbichamoftfnenennrtered as timmajor aterole in a mmber of these anindS,7P8 cm 

Calso keatlsideredas unrpualwen~~partiallarruclaiarewelllaraJninterrer3- 

trialorganians(in~toAand~,,~are~tothemarineenvimrnnent ). Sudl'- 

acsparentdlinawfderangeofommi.==, 
as prwitamin D.l" It is very 

hheretheypxformakeymle 

CQmamfor Ab~7-dzmletobe~~ by 5a,Ecrepidi- 
ddee.81801at.imof~~~8 isusuallyinlicativeof a A5~7~til_ 

spplge,~theoOnjugeteddieneSYStZQl~haalWlOXidiZd durirgstmageancVorworhp; 

~mh8= of ~stemlazqcsiticulofwd?fresNyl~ized~shcrwed the 
pm Of A5~7~le and Iw) dekchble6piaiopriaes.Ofeaaiticnal intmeetisthe fact 
that even m ~belcmgtotheanimalkitqkan,thair7~passe~e24- 
alkyl lzdet.iM (tnd assort typhlofplant(algal) eterale.ll Ihe virtually 
exclusive preeenosinasrtainepangooofeterolI3~inirqtba~~ofyeaetandplant 
~~thatexhsteEoLeflmcLLcnaemplpbrans aapm+e.l%hiJ3ra.iBaeintpresting 
guratiarre abouttheiroriginarKlfmctim inthismstprimitiveme&erofthe~kiq- 
chl. 

‘Ihare are fourpoesible ealrcaeoftheseetemleinspongs (1) dietaq origin frun 

wogenous fungi or algaevithselectivelJpbke; (2)lxamsformaticnbythesponge or its 
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synbi~ofathardietaryeteroleti7 -1s; (3) de mo bhynthesis; and (4) 
syntksisbysymbioticfungioralgae. 1tms eBrl~~t~gterolsmaybe 
derivedfmmadietaxysouzce mio3llular algaeubJ4 ax&h_ 
A55,7-h?.role (D). lhe ability of the qrxqes to synthsize the stemle bj theme!lves, similar 

tothatofsOma~~ll~~~suctras~~~,15~toOanr~ A5- 

0 into A5~'-etemle (D), was taken hito omkckaatia~~ lhe possible sykhtic origin of 
A55r7-sterols in ditty oceratid eponges from eymbiotic fungiwas also zwxmsidered, l6 since 
arh starole are knam ta ccmlr in marine yeasts,I'l"rb kRyeastshavemwerbemdmervedaa 
smbionts inanymember ofthedictyoceratia.16 In the eventthatpathways (2), (3) or (4) 
amcparativeinqaqes,itwmldbeof~todatemhe methiwtkse an.imls follar 
thebiaeynthetic razteeetabli.sh&3b i.nyeasiql* higberplante,* or inalqx~,~~ or&ether 

auh=pathwaybenplayed. 

Inth.it3paperwepresentthereeult.sofanexperimntalattempttoanswertheabove 
~~='I.hhwascbne~bi a3ynuwic~tialstuiiesti~radiolabeledstarol 
precursoraaspartofaxsyatematicbioeyntheti c e!x&nation1~21-23 of the origin of uxon- 
ventionalBtemlsfromnBrineorganisms. 
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iscmerizaticnof A.8dmolpopouracvs 
caquticcallsasa@yl~cpnthrnofammn 

atttikrtsd to all eat- 
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intbeb~of246Mkyldx¶algal~. ariya A5-rwleus( 
!? 

wasusedin the 
labeled prearrsars, slno3 wahadalmady d~wv&rated(~o2)tbatA_eterals O- 
eg.lauya~lt~Uinoorpcnateda~tbt& A'-~~. 

Ihe msulb3ofttmeexger~(Tahle 2)clearly ckaxkn~t.eabicqntdticC-24 and 

c-28 alkylatiuIaEqunce (B&nlel3)typicelf~algaeoftbeclaee aIl~~.26 we 

erp3eta_5,24(28)-dirr3Bol 0 w GYP== inoorpcoatiar~ervosteral(~# contrary 
t~such~exper~withfwgiandplanU,itxs&~Uekndiecmar,~l 

(5N), ganreabeet i.rnqcntiOfallrhe~tested.Nrthararrre,Malaterecr 

specificity WaseetahllehedinthiE~of~ (5NlintolD_ since&adis- 

te.rol (6N) m nottnln6fonmd(see~le2)intoergcstslPl~. Tb.isprCweethatno 

epinmrizati~ at o24arisa0dzatia1into ezqxd-5,24(28)-dier~3B-ol (4N) takes place, 

kilicbisfurwMr aeaeorstrateabythEthldCOf~blCCqXZA~Of8i~ coaisterolepimer (mar 

t%'J intothe 24-etbyll~m1o.la~ZJ- atran6fondi~&.icbbasbeenshrmntocperate~ 

Olalrbiw.2@ Hllally, 
,24(25)-m 

ax results elilninate the possibility of partici@icrl of 

teSaspIxzpcdformmaplants.2~ 

'l.M two alternative patbs for the biqntkds of the 24-ethyl-5,',22-trier= 211 via 

euEoeterol(% (scbfSm2)orclerc&ero 1(!.!9(~3)=J=~ b!ff_Q=e 
labeladekexvlstothe~psendaxinygsaep. Ihe ca 40 times higher efficiency of clenzs- 

lxx01 (8?TJ utUizatkm(Table2) iMnstratestbattbebiceynUmtictxqxnce established in 

bigtler plan@ is insi~~~by~~tothedLgalmutezO~25(~3) in the 

spcage. -expected, the24-metbylan?dogsu)til2D read.ndunlabeleaintbeirrubation 

expdmdx with fuxdenq~ticlameterol 0, whidlexcld?l3tbe pzsdbility of 

dwlkylati~ and =b=wntdllcylatiaa oaxrringatsane intarmedFat~a!3was~ 

ddd~inthapL7dxuan~Eyriformts. 
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[28-14C] 20 42,000 869,200 1,422,300 

[3-% 20 46,000 753,800 1,317,ooo 

[28-14C] 20. 39,324 698,500 1,370,900 

13% 20 41,625 790,400 1,817,690 

[26J4C] 20 wld wld wld 

[26-14C] 20 9,670,800 4,767,800 wld 

[22-3H] 32 wld wld 174,350 

[24-"C] 16.7 223,625 302,300 422,580 

[2&4c] 20 

20 

wld wld 6,568,700 

[22-3H] wld wld cold 

[22-3H] 20 

20 

cold wld wld 

[23&l wld wld wld 

[23+ 

[28-14C] 

[2-14C] 

20 

20 

50 

wld 

wld 

wld wld 

wld 2,76O,ooO** 

ThJtx¶lstarole-2,500 
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me efficiency of ilxxqmatial of the labeled pT.WmmxE incurinaxpomtial experi- 
mwts(Table2)justifiessamadditicmalgeneralizati.a~3. Iheratioofthestmmls~, 3.D 

ZirKigrrsDained u!lcbn@thx##ldifferentm a&le=tials; thissuggeststhatr thez 

~~~Ysynthesi~W~~Reudaxkryssa sp.oritasymbicah,unlessthe 

spcqep?ssessesacmplexum&misnfarmaintainLng ~af3txolratiothrcqhselective 
utilizaticmofdiet&stemlsvhich~dbeexpectedtovary WtSaX&lY~toseagcnal 

cbarqesinthe~ofHli~ AnexmpleTmldb3thebgest.iaIbythesplmge 
OfbIassicasterol (1M ~porife=t=l@g, tidIm3bownplanktonic~~ 
follwd by irkmkkim oftb A7-dmblebcnd(xhwa1). xtseem that spplgss have 
evolvedmeEhaniape forfins-tuningaRi.maintaincngthaFrm sterolaagusiti~asa 

sFecie=%pecmcpattern, kutitisasyetlmkmm thraqh~&ofthe~rX)Sgibfli- 
tiessWlpmcess isadl.i&. 

Stemlaxqositi~in~,hawlerver, ismt sinply a reflectimofthe available 

~~~(~~~~~ xmsele&velyfiltexedby qxmges. mtbecanse 
ofR11:reseaMh wehavsmwgi~~vithtotdllydifferent~lpatterns(TableI) 
fmlldistant (5to3Okm) arKIdifferenterzol~ical sitestotW0 Ul7dWMtXWt3tUdySiteS;thezra 
theFrstemlaqxBsitim3xmnabdesseattially~for:peri~ofcne~toQle 

L9ar,periCdslcplgeIX=#ItorenectWWCXXil czbaqeslntheplnnMon~ition.~fore, 
we mm believe tbat~sterolcmgxx3iticnisspzc.ies-xxla~, rather than a siaple 

reflectian of the ~1cxmpasiticoloftheavaClabledfetaryplanktcnat the mllection 

site. 'Ihelatterwaildbepcesiblecnly ifthespmges pomezmdanaRraardinariysel.ective 

raechnh for the uphiRe of spxific plenktcm cqmmts present thrw#mt the different 

seascm3xqanil~0f~ charges. %en3fom,itisvexyunlihlytbatevenaseleztive 

qYtake ofplarJrtonir:mi~~ canpmvidaeuha amsQntcnqx=it.ioninEqarrges With 
.5xhawidevarietYofunusualstemls(seeTable1). lIleallyotheramceivablegmisibility 
tidbethe p?xsWm3of&ligatespeeies-sflecificsymbialta, Mlichpmvidein an unknmn 

nlanmWthesterols forthat-isticard- stemlpatternor-their 

pxdixtimfnth3sparge.zhalastmightberelatedtoxeghxmb for efficient flz&hhq 

of thekBt~imtan@ex. Aclceerexaminati~10ftheqmbicntsi.n Sponges axltainfng 

umsualstemlpattemswaildke rlewWmyto~thisqFresticsl. 

General: Wext3HC%Cequi~ (N6000AardX45pmqs, UCiXir+tnr, R4Oldiffermtial 
~)asmllasIhcdymsuxlel77120MdaValwmDdalCV~ -HOinjecmrm3m 
used forqqarat.ialofstemlmixtums. mewlwmsforisnlathtifurther pw%icJkiul 
W3retiWxkexrJl~ CC6 wlmrm (10 m i.d. X25m) arnecteainseries. 'lhepnity 
ofRPXCfmctiamuas&e&edbyGCusirqaliewlett-W m 402 gas cbm&qra* with 
FID (31 SP2250 wlum, 2 mn i.d. x 1.80 RI, 260° C). Las resolutim mass spectra r~lerr, reconled 

with aBswlettPadcazd5995 ~ineitherDIor~mDdefcapill~SE54wl~ 
I5 m, 26Ooc): 3OOMiz%Ibm4mctmWre meamredmaNiwletW300WB spxWm&x. 

FGuli&vltYWdetenained witha~IZ75OOlb&dschtilbt.i~carnrter. 
isofxabelex¶ 

qBiwdhtem,'5 [26-=C]Wl 
3R]-arsost;a-7,24(28)-dim3~~,37 

[24-f4C)-dam&ml,36 [22-3H]-f!buWml,21 f3- 
[22-3H]-22(R)-22 

its 22(S)SpimeG3* {23+-23(R)-23 

w-7,2+(28)*36-01 anri. 
-hyamxyierrpet-7-en-3gTJ. a@ igs u(s)~imer.38 

Collscticn of 

mlsamll specb 
cxmtralaectimoftheAu5tnllhGreatBarrierRsaf: I.&sstm~,Haylsl33;DaviesReaf, 

February l984# Jdm Brewer Rmf, Jbne. 1985, Oct&er 1985 and August 1986. A@as Sp. (Chris- 
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tmxsn ~~~~185_026)~QaUBctedat25aalmgtfiearter~slcpe 

rmarmdmg,~NwNevmlnma,inJulyamlohzbe&l985. 

uas=dm: 
EmmdmMaup., inhutmzfaa (cO.5lnn) andinlxnaltiesue 

alectmnaccroecrpy(3oOox) fixt&~Of m 

-. 
llrEamm*w. E&Ydmn~QouQetsdadtrcrraplaned in situ ulto plas- 

tic plaqm3. %~_lWZOthen 
i.naJkatials21,35 and fimlly 

~incoths~via10--12hour~ilml 

rhKnEdtot%siraoiginal amaz&nsiteforagqamxhtalyals 

rfmthbef~~ect.im4OaJldanalyais. FUJZ Rieud2udrryssasp.,datesofmf=~ 
prscu=m m: (1) Fehnary 1984 far [2834]qcsta-5,24(28)+ien-3~-ol; (2) June, I.985 

for [28-14J-ergostaS,24(28)-disn-3~~ + [3-3H]-ezgmt-7+n-36ern-3B-ol, and [3-31i]-exq0st-7e 

3-l; (3) Cctchr l985 for [24-14CJ+aw&rol, ccdhteml, spk&.iskml, clerosterol, 

fuxstemL arxlmsvalmti. R?rh3s.hs ep., [28-14]~-5,24(28)-di~36~l was i.moqzo- 
rat&in 0cWx.r 1985. 

FinawialW&~~t~aspm~idedbyNIHgrantscXJ684OandcEe8352. Useofthe3WMb1H 
MRfacility at%mfozdUniversitywasmdspcssiblebyNSFgrant CliE91-09064. Wethank 

i'mf. R.D.Siumifor~umofhisli&ds&kill~tia~counter; T. Frcbu, J. Pierr&, 8. 

L. Zhcapecm~C.R.WilJtimm for fhldassishnce,B. Kar&allardF.'Ikmasforelectron 

micmn&y, a& C. D. axrhtmmforlqlstical~. nl.bisamtrikutialmmber347 

from the maralianImti~of~Scienoeand anbamtitn~3frantbechristen- 

senFb2waraInstituli8. 
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