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Abstract. The leasihility of inigatiog cell collures Troan e
fropical sponge, Latewncalia mapnifica, was eviduaed by
lesting sponge collection pracedures, lour dilfferent dissaci-
lico approaches, the procedures For cantamination conlrol,
aned the quality of two conunercial wedia: This sponge 1s
ol pharmaceutionl interest because of the production of vory
potent boactive metabolites, We Toond that balding the
sporige Tragiments al O=1"C (up 1o Towr days) belore lissoe
dissociation improved the qualivy of primary cullures. Using
the mechanicnl dissociation of sponee fragments From which
the corlex layer was removed was Tound o be superior
e all other procedures wsted. Diluted wedia sigoificant]y
redoeed  bacterial  contamination. Primary collures were
kept for more than six moenths, During this period all culiores
were Lnken aver by Lhraustochyirid cells, a group ol eukaryo-
lic heterotrophic protists, very comman o the maring
environment. Alhough we do not vel have eslahlished cell
cultares Trom L, magifice, the above resulis clearly ineli-
catle thal this approach is Feasible, after salving e diflicull-
ies that are common e all other warine inverteboae cell
cultures,

Chng ol the main reasons for invesheating sponze cells {n
acdition o their use as model systems in cell hiology) i
that a broad spectrom of natral bicactive metabolites with
high pharmacelogical potenal bave been extacted from
marine species (dacohs el ol 1985, Fuulkner 19491 5 Sponpes
provide o rich source of novel bicaclive compouands, moe
than any other invertebrale phylum (lreland e al, 19881, An
crample of such a promising compound is latrunculin AL a
2thigeolicdinone macrolide (Kashonman el al. 19800, isolated
From the sponge Leairoreadio imagaifiva Keller 188Y,

Correspinderee oo WL Han, Fass 932 3 Gal 9403,

Loomagneifice 15 a bright-red branching species found in
shallow-wuter coral reels Trom the Gull of Aden, Indian
Cecan o Bilal, northern Bed Sca (Man 199550 [ts magaor
bicactive compounds, latrunenling, were found 10 be potent
intubitors of microlilament-mediated processes, such as cell
division and lertilization in o variely of animals, and highly
cylotoxic apenls with promising antitmaor activitics (Schal-
ten el al, 1986; Spector el ol 1989 Longley ef al, 93
Homeewer, the supply of Llarge enough quantities of larrun-
culing lor rescarch is hampered due o o combination ol
threa major obsineles: 11) The sponee is relatively nncom-
mon, 1 is olten Tound o protected areas {mostly natore
reservest, whereas the collection of sullicient amounts 1rom
cther locolitics is not Teasihle (personal observations). 12)
[he vield of lirancoling is very low, op o (0035% ol sponge
dey weipht (Groweiss et all 19830 (3) Tolal synthesis of
Litrunenling in the laboratory Tas been achicved with poor
yields of only 1-29 (Smitho et ol 1992 White and K
saki 1992),

One approach o improve the production of natural prod-
uets direetly from sponge Lssues o from chemical synthesis
is the cstablishment of sponge cell coliures (Pomponi and
Willoughby 1994 However, continuous cell lines from ma-
rine spenpes are nol available, and the metdoeleey Toe e
establishment of such call lines is in the preliminary slages.
Kecent studies (Pomponi and Willonghby 1994 Rinkevich
etal. L9494 have revealed and discussed several major dilTi-
cultics thal hampered the development ol Dssoe cullures
Frovn marine inverehrites, including contamination and lack
al apprapriate media and conditions, Studies From the begin-
ning of this century (reviewed by Gomot 1971 revealed
that the development ol specific wechnigques loe sponge cell
cullure s o Jong and lediows process, although their signil
cance Tor commercial production of natural Moactive com-
oy a5 beyond dispote,

Here we prasent several Tundamental steps for the inita-
Lion of cell cultures Trom the lrepical sponge Lo omapnifica
and discuss some ol the dilficolties involvel.
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Materials and methods
Sponge colleciion

Sarnples Trom b wagiiifics crrlanies wene collected by SCLIEA diving in
the vicinity of tee Inlemniversiny Inatinne, Murine Buological
Lilitt, Begd Sea (514 modepthl. Bochospaoge Feagrment (214 om™) was
carelully detached Tromm a heabthye specimen By a surgical blude aml s
forred to @ A0 plascic vinl conaining sterile seowater (AW, D pun
fillered) supplemented with 15 w0 pentamicin sulfire fromstock selmon
Gl mgdinl, Fragments were shipped to the lalsratory ol Hanl within
20 hod eollection. Special allention sas given doving callection and han
Uling 1o seaid aiv exposnre ol spomee fragiments:,

Larburracy,

Fissne dissocialion prodocols

Wi psed T lilferen dissnciation protocels mechanical, chemeal, ey
matic, wid spontancos divns, s described e parae invenebetes
MEramk el oal, 150 Rinkesich aned Bobinowive DO Publizhed pratecnls
were inodilied aceending o the nature of e spoige naterial, Betore
dlissocinlion, sponge s weas cul it s el sections witkt a surgical Dlade
aned ameubalesd i Teeshosterile semwater GRS with 95 w7 sentmicin for
| I Forosechanicnl dhisociation, cacl individual smatl spings Gagnen
wns pul e o | Sem] Eppeidort vial i S5W aith geasmicin ol careinlly
minced by homogenizer ol wgaing the vial walls, Cell suspensions wers
collected psing Pasteon pipets angd filtered (00 g e 15l obes. For
chemieal disseeintion, sponge Fagments were soaked in 5 mlcalenn- ang
maeneainm-Nree seowater (CME-S8W i lecetal, 1978 for h, Fragments
were then geatly fillered threugl e Fee mesh (30 jun ) Eremala dissucia-
LICHT chivved wirth 008 collugenuse in 35W o 2 T in G-cm Pein
dishies will magnetic surring 160 o, T the ahove three prtosols, cell
suspensimg were vinged three osix tmes and resospended -2 ml S5
with pentamicin (MR-500 g, 10 min, 4700, Cenrifugalivn was cempleted
wehien must cell detwis was remmnved. Cells wore Uren dilules o 100107 cells!
ik, e incubated m 24wl l cullore plides QLS mlmedivm, Spontineons
dissiaation tsenan Frank of al 19997 was peelormed on small dragments
thest were transfermed o Ma-beron Hssse coltore plates (005 il melizin
or S5, 2dowell plates ) Sponge Tements were el Tor theee days, during
wehich many cells migrated Trem the spange Gsaoe e the medunn Theees?
fer, the Tragments wore discarded and the mediom was replcel. Cell
wialilily weis evalaated by the tegpan Bloe pratccal, dime un samples fram
cach dmsociation (0015 in 55, 1 min.

oy

Cultiere conditions andd wredia

riments wene performed oder wseplic condifiogs, carvicd oo
s Larvinar-Fleovwe hosd, AL Hguiads weere sterilizes] by filteatisann €002 g,
glamsware wi st lived, and enly aterilized plsicownes wis nsed. T
lasie ermerereial medin were sz as ourcient soorees: 0 Lethoweie L5
(Baolugical Industrics, Kihboue Ber Halimek. st sopplemented
seribed By Feunk et al, 01994 and (23 Landonesn (Landurs e Gaeller
P20 W bsed P coneentrations of sesh mediom, A el Seoncenirded”
el consisted of D05 ol either Besic meding and 0% of heasinaeti
el tetal call” seeom CHIFCSE A tinal “diloed™ medinm eonsisled
Wi of either hasic medioms, 5- 0% IRCS, sl adjusted o 005 with
S5 Antibiotic stock solaons (05 mgfml gendanicin sulfate, 107 U
senlinmy penicillin, ©opedfml strepuomyeing 25 jupdiml wrpheslericin, 5 ued
ml wwstating inal concentessiion i the wells |5 oefe cxoepr for gentamicn,
0,161 weere aadded poatmely aeoomiswre or indisidually, depemnding og the
fevel al contominadizmg, Chemicnls sene pucelused Fem Sigina O30 Lonis,
ROCD, 1S A amd plusticwars Doon Mune and Coming Cells were inculanel
irva par by oamidiVied ine ko (laeek, U 235 under normal atmicspshers
sl ehserasd through Sikon X, an inverted phuse-canirst niciscee,
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Resulis and discussion
Shipunent of sponge feapmenis

[mproved conditions for the shipmenl of living malerial 15

poe of the requirements Toe the successiul establishment of

cell lines From marine inverebeates (Rinkevich et al, 19%:d).
[ the case of sponges, where all interoal and externil surfice

Wit vl aly desrsenesedic smerpitice cell cullures

areas al the animals may he colonized by a variety ol micro-
and macraarganisms, this peint shonld be tken il Toether
consideration,  Proliferation of these symbiontsfepibicnls
may develop stress conditions in cell eultures. Lo magnifioo
is i trapical sponpe species, Lypically inhabiting warm waler.
moee Uan 20°C, Shipment from Bl o Haila {about 04 km
cistaneey wis done iy twooways: (1) ot ambicnt wmperalire
C20PC and (23 ar 4700 Al sponge Fragments shipped at
20°C were characterized by low cell viahility and high rales
al eontunination {Conting 19933 [n contast, shipping
4"C (24 hiand holding the spange fragments in Lhe relrigeri-
lor umti] use (up toan additional theee days) dicd nol allec
cell viahility and, with proper teatmenl, resulted inoa ling
ale of contamination,

Canditions o cell mabidtennee

The contrel of microbial contwmination is one of the mjor
prohlems in establishing cell lines lrom marine invertebrales.
Clontamination resulls cither Teom an imperfect disinlection
ool 1the animal surface area or from the appearance of intrace
lulae and iotercellolar microorganismys und cryplootganizsms
fLe Dowarin 1971 Vaughn 1971 Rinkevich et al, 1994; and
literatuwre tharein.

The two media tested in the present study (Leibowile
L5 and Landoreau) revealed similar resalls Toe the matinle-
pance of sponae cells, and oeither was Tommed 1o be superor
{Cenang 19957, A swdy was perlormed o evaluale the el
[eotls ol concentealed versus diluted media (Table 13 For
Hhal purpese we used Lethowite 105 will sponge cells disso-
cialed mechanically (fve experimants), The resolts clearly
indicate thal enriching the cnvironment is nol Tavorable Tor
the sponge cells in vite, While ahout 123 ol the wells were
frec of contiminants aller one weelk in the diluted mediom,
all e wells were conlaminated within four days in Lhe
concentrated mediom (7 000, wsting of quality of o
percentiges, Table 1) Bven when using high antibictic con-
centrations and multiple rinsing of sponge [rigments, cn-
riched medivm should ool be emploved Tor £, imagiifica
primary cultores, belore establishing axcenic conditions, This
conclusion is in aceordance with past resulls on indtiagng
cell lines from murine cnidarans (Frank el al. 19594,

Sponges are probubly an catreme example of "Infesied”
arzanisms because, unlike most wther inveriebrales, there
are e sterile arcas ina spange (Pompond and Willowghiy
[99:4), The upper surlice wea ol the sponpe (he cortex) is
particularly expased o contimination. In L. rageaifion, 1his
aren is aboul 1o thick and i< covered extermally by exopi-
nacoeyles, which have the appearance of @ squamous epithe-
i, Only lew cells are Tound wathin the matrix ol 1he
corlex, This laver partly isoloes the sponge inerior area
i(the mesobyll frean the environment (Bergguist P71 and
may he casily peeled off by the use ol thin [oreeps (Con
tni 19953,

Faur different dissocialion prowcols were employed on
spemge samples with and without the cortes Layer in diluted
medin (Fig. 1ab), Primary enliures lrom sponge samples
with the cortes £ 2,0, 6, and 6 wells of mechanical, chemical,
engyinalic, and spontinesus dissociaion, respeclively | were
matintiined lrom one day (ehemical and spontaneous dissoci
alion) ta Mve days (mechanical dissociation; Fig. Tay Alter
wards, cultures were stopped by the development of micro-
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Fig, 1. Roles of contamination in L, geegadfies prineey coltuees alter differen dissoctaton pratocols ol sponge Tagesents: (a) contaming there cortes

lager, th weithaul The cenes Liyer

hial contamination. Comamination was lower in samples
taken from sponges without the corlex {180, 30, 3, and 20
wells ol mechanical, chemical, engymatic, and sponlancous
dissociation, respectively: Fig, by Mechunical dissociation
proveed Lo be mare appropriate than other dissociation meth
el in lerms of contmination contol, as moce than 6%
of the wells remained aseplic 10 oweeks after the milialion
of the culture, In this el of experiments, sponge cells sur-
vived In 54% ol the wells up to 24 weeks alter dissociition.

frevelopment of pristary culiarey

High plasticity of shapes and stroctures of invertebrate eells
resulted i difficulties of cell classifeation, especially in
i witree conditions (Gomal 1971 Rinkevich et al. 1984,
The morplhology of cells 1 cultore condilions may alsao
differ fram those in vive or as observed in histological
section [Rinkevich ol al. 18R, Concerning sponge cells,
there is also much conlusion Toc In viteo 1dentification of
cells, This could ooly be cleared up through ulirastrocioral
and histochemical studies (Boergoguist 19785 1o the Demos-
pongiac, moere than 20 basic cell Lypes were characlerized
i vivo (Berpguist 1978; Simpsoen (9840, 10 was difficali o
identily these basic cell Lypes in our primary cullures, since
o histochemical and ubrasioctural studics were performed.
Howeever, cven simple ohservation of cells under the micro-
soope revealed that the use of four different dissocialion
prolocals resulted in differences in the nomber of sponge

cell types within prinsary cultures {Table 20, Cells obtaned
by Lhe dilferent dissociation protoeeds were up o 12 am in
size, Cells difTered in sive and internad inclusions, Qualita-
tively, we can summarize these observations as [ollows:
number af cell types that appear by spoataneous dissociation
= mechanicn] dissocialion = chemical dissocintion = cnry-
mitic dissociation (Table 2),

W lollowed =40 weells For more than six months after
dissociation, Maost ol the cell vpes observed i the wells
were ina resting stage, since cell divisions were ohserved
enly occasionally, From two weeks aller dissociution, we
ohserved 1he appearance of several Lypes ol cells (hetween
Goaod 30 e which shightly deminated the cultures. Histo-
chemical gl electron microscope studies (Contini 19953
Figs. 2 uned Vindicated that these cells helong tothe Thraus-
techyrriicae, a growp of marine sukuryolic microorganisms
of the plylun Labiinthulomyeota (Porter 189903, These
common heterotrophic prodists (Raghokomar and Schaunn
L9930 have mulliloellate (Chamberlain 1980 ar thin cell
watlls (Fip. 2a,b) Trom which ectoplasmic nels (Fig, 3abi or
organic matrices (Fig. 20 are extended or seereled, These
organisms were found i develop in most ol the marine
inverichrale cell cultores soch as bivalves (ENs and Bishop
LR, corals (Frank ot al. 19943 and winicates {personal
observation), in addition 1o their appearance in living
aponges (Hahnk and Ulken 1979, AlL collures contatning,
thrausteehyurid cells that prolilerated were discarded within
woecks, since sponge cells were signilicontly redoced in num-
ber, The attendant diflicully in obaining sponge cells free
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The best prostoeael Tee sponge cell cultune (his sudy)

Commanly vsec tor many invertehrate cell culores [rets, m Praonk

Enzvrtalic i t |
eloal #1990 and Rinkevich eral, (1554

St ons I ==t I Highly recommendesd for cnidarinn (Frank ctal, P9y and
trncaies dales e al, 19900 cell celiunes,

b g = s e e less succcssiod resull o the Best oulcome,

LR sections el thras achytzads Do Eegvgenies prinny collores
Cad Soeveral prelise cells, one sporangiom sdath oo daaghier cells coverned

B cormmmen mmhilarned e cell weall i Scale bar [ e (hl A prctis
cell seereting organic cudeis through a Gibeitlar, nonlomelae e ol cell
witll chiscterized Ly poos staiing by oo eteosicde anad Tewl el
pace s Chwmberlain PR W= possibly resera materal. 5 = cell no-
cleve, ™ pmcleahies, W cell wall Soale e — 005 o

of contuminants may be lurther demoosteated inthe allemgt
o establish long-term cell cultores From severn] sponge spe-
cies (Klautaw el al, 1993, 1994, Cells that were isolated
el oaiotained o ocultire Tor long periods of time were
idantifned as the protoacin Neapaeamoeta aesiraring (O
todio et al, 1990, and unpublished data).

Several important poinls for the initiation of cell cultures
Tromn . magiifiea were clocidated here, Turther comphasizing
the migorabstacles Tordeveloping cell cullores Mrom sponges
isec also Pomponi and Willonghby 1994, The mechanical
dissociation using the methodology presented in this com-
mnnicalion yicklod the best results (Table 230 Allernatively,
because il provides the highest diversity of cell lvpes. sponti-
neots dissocialion should alse be used as a promising prolo-
col Tor cell culture, as microhial conlmmination will be con-
frodbed ¢ Table 20, The above resully suggest thal sponge cell
cullure is a feasible approach Tor Tuture mass generation
ol cells, which may produce larpe quantities of bicaclive
metabelites and may become an allermalive source [oe lssue
extrction of these pharmaceutically mteresting compaounds,
The results of the present study provide live main recommen-
dations for the initiation of cell coliwres From misrine
sponges: (1) to hald the spenge fragments ac 0-4"C ontil
cissociation fup o four days alter collection, (20 w dissoci-
ate fragmends from which the corex has been removed, (3]
tr conploy the mechanical dissociaton protocel, G o use
diluled media only, und (5 w pay special adention 1o the
possible appearance of thrpustochytrid and other symbian
cells in cultures,
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Fig, 3. Histochertical cviloation ol thraostochyomds Teom the sponge 20
mary cultores ga] Hetoplismic networks connecting between protise cells
i corle st e alsa estended ouside oo the substane G toleidioe
Blue U5 stninine ) Scale bar = 10 e () Tooree develsped sporangls
sl one =0 i the ey state of By fission {hick arrowe), Mol
the cetoplasmic matrs extended Trome e developoed sporingivm Csomall
arvaess ), Scale Tae = HE pan

Avtoenifedgments, 1R slody soparl ol e weork done ol the Minerva
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