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COVPOSI TI ONS OF AQUATI C ORI G N FOR PREVENTI ON OF CELL
ADHESI ON AND METHODS OF USI NG SAME FI ELD AND
WBAGKERAUND OF THE | NVENTI ON The present i nvene@DIL2008/001264
relates to extracts of aquatic organisns, and, nore ‘
particularly, to the use of same for the prevention of

cel | adhesg hfr@@@ WQ@%TI@@RMH@F@R@H@ENTRF}@@

as |nd|V|du s swiming freely in the environnment
(as pl ankEin) ADGHESIDSNANIhMITIGW RS O HRIYG&/JdHRi zed,
mul ticellular communities encased in a self-produced
polynmeric matrix in close association with surfaces
and interfaces. The latter mcrobial lifestyle is

referred to as biofilnms. Biofilmformation represents
FIEL DaANDSBACKGRIGENDLQE JdHa INVENIEQN, t hat al | ows

m cral gleséanwn%'oal RSk L,aaa% Ybf QRERR! Sroffitn@! Lti¥more
m croor perse and coloni'ze nevw N C
partialldrtyStote lusy ofdantl for thB@tevBﬁNod\Mbdeﬁhldhd:mor( 2004)

2(2):95-108].. The conp itiaon of hi is conpl.
and MiGTPIBRESTRIEHY 1LY SLPROETAE 5 B laicfugf)@é s @iy ”Frang freely
r
1n§¥€ ?I}\)gfr?tlnlg{ﬁ?% {a@ ?o i gl g)g El(r‘éy%ngﬂﬁ\glaé glﬁ éhfh‘é E)%?fllzed multicellular

ccmnnmmitiés:mqamdr iesaesﬁl’épmtiecadqmiﬂheﬂm fragriy ireclofe association with
I croor gani ﬁ%enw o m,cr

t
1 BB ditese P o Tsfenf SO “Biofilms.

BQﬁ%efo'rﬁthl&i %ﬂréﬁhﬂcsoir{'@hél@ﬁ‘t rOGERE SRsdd BF QteWth that allows
mul tiple devel opnental stages differing in protein

misrafiall sesviyabaw bostidg eryironmgntBand alows mlc(rma)lsrmsm( dm;pe1se and

o307t B Ao REERL 0 4505 10m

M crpgolcomipssition st biofidhd Yis "edrhipla | &1, vafiadé Vinehg different
expression of matrix poI ynmers. Bacteria wthin each

misrefial acsicagad gvep ALy HEnBmp B CiEn dngeis diélsgent environmental
o%ﬁﬁf%?lgt ' ?\ﬁ)nteﬁl@fessarﬁoﬂﬁﬁ kil%grlnﬁ hid frgﬁjléf‘ems féﬁeo RokRAS ﬁfé%fyle of
t a AN

sane group g fOWI ng nkKt oni auer et a
mBaedrgariahs it ﬂﬁ(btﬂa)mdr&ﬁérﬂ,léﬂd?éll tiderdb¢s cd:'lﬂ mbkd hpfitlme &revious

BRSSP b eBh b BRSO i
de@%ﬁ)‘gﬁieﬂ{a@ gta@@:st biffeliag H‘ﬁir({t@ingproﬁleg MSEuet %t Sl., T aRicteriol. (2002)

l'ungs, heart val ves and the urogenit al tract).
184:64)eblt4i0fﬁaﬂt ] el ghBing wﬁthkmmlaneral toj anterﬁiCﬁ,oﬁélownd Hyntarmgigration

I t f t
o Gl R PP RO oG e Uession of
mER! poH ek S Pab@ria $QMRL ¥R DisHassth 1hpda%/ phédtipeadtind possess
doses of antibiotics which nornmal kill the organisns

propersips peaided matkedbedifferent from those of the same group growing
planktonically [Sauer et al., J Bacteriol. (2004) 186(21):7312-26].

Biofilms are a major cause of systemic infections (e.g., nosocomial infections)
in humans. In the body, biofilms can be associated with tissues (e.g., inner ears,
teeth, gums, lungs, heart valves and the urogenital tract). An estimated 65 % of
bacterial inféctions in humans are biofilm in nature. Additionally, after forming
biofilms, microorganisms tend to change their characteristics, sometimes drastically,
such that doses of antibiotics which normally kill the organisms in suspended cultures
are completely ineffective against the same microorganisms when the organisms are

in attached or conglomerate biofilm form (U.S. Pat. No. 7189351).
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are conpletely ineffective against the sane
m cr oor gani sns when the organisns are in attached or
wa@onglsimes at e biofilmform (U S. Pat. No. 7189BGL)L2@¥8201264
of the principal concerns with respect to products
that are introduced into the body (e.g., contact
| eNs@fo ofBE bFiatipMERALENE MitheEPES to PRIUNBRIKA lardi@&bluced into
val ves and pacenakers) or provide a pathway into the
thp bdy (se-nretatiilenses. meaml. srowmenthaterarmegiiapicpl kear yalves and
pacgtplé]%tréat ('g\‘?cllt%: £S§tﬁvs) f;tt efo&f'dﬁqg 5161%'{)%9 Iﬁlgéct(t) ]g)}lgn& Er?\%hably
bioklee ﬁﬁrniaﬁtned Aswhdse hnﬁestldrfs awerdifficult © trdae witht ingibtotiamdemoval
|ncreases t he nedical , cqst.. Accordingly, for ch
ofitgeifease 5 nian aeersEigated; I’f@‘ dy is trymatie Hythe paget aﬁéaﬁlfgeaéﬁ%the
gﬁﬁ{:ﬁ%& ofﬁcfz(ﬁﬁgl% 8’,_ N9 GHGS RreRMl @ara?tﬂ%@?rtﬁte U$eRasilg sought
evi ces ant1 m crobi af Previous reports have shown
mednat ahd tiechadar iofie remdering nthese , mediegl sagfpardoesds ednd  devices
nar. i n@l anertebrat es such as sponges [Amade et al.
.anﬁiﬁ}lcro (1987) 94: 271-275: Wlsanand et al., Ind.
Wlouﬁ%boﬁéﬂﬁ@shgﬁn A ir2th3 Imaride eh ik @igent WAMM g Pt bodied
aI , Mar. Ecol. Prog. Ser (1994) 110:45-57] soft
m@meallnsel[teh@éﬁsesu@tasasponge@dﬁpladsueb@lheMar @1913(1(915@9851 271-275;
20: 1 126; K
Virgahd 6 46 ! TR 55 4T MY wel SVl gl Mo

E@r hPﬂagt 8@1@199@)01 mwlsmruhdadm Earalg chaet Etvalt I(B(ﬁnp Biochem.
der al FEMS M cr obi ol ogy Ecol og }
Plu@((é?9833lﬂﬂsliiri2%dﬁﬁlm@ar¢alal yMag, C%\ngﬁ%né%r (1898) 169:87-95],
PSSR TRNHRE, DEFTLAIN S0 ACRCURE &KLl RO ies
[Haeddfredale @HM&Mxﬂobmlcﬁg&rEaﬂ@y (é0033|43(3)$3B+3(4V dmnnally, sea
(2004) 279(45):46509- 7a]v at oxi ns cﬁ‘
anERANFa ki ACH/ a2 o fhegia SHRE tpFequcE dobig: Rete: fgFmine
pepfi8& BISin Ry tk@eﬂzl@lﬁgﬁ(%up‘faﬁlgly, hieal dplitsidNKristan et al., J

ephadex col utm chronmat ogrdphy fromthe tentacl es
B@hdlktwudl(é@O@waé)éééO%Ma rrobquirgtexing 8.eacpaiumatqximd ek apd 3),

iR e BOie Peoro et el SERaRb (e el e ana o

Sd‘pﬂadsxrt@larﬂﬁ @m@a{atdgmﬂ@l fiorh ithd @nfaele€8nd Bodid$ 8LtheGeA hnemone
menbr anes sim | awbt 0 other small antim crobi al

Agiisxi paviee [Mprekrl and Bebez D., Toxicom; (3988) 66441 20103 )These toxic

L N T

cetintlembtanca sindlantfy toosthat sradll ynthaicrdbidl pepddeofAaietiahwt iah, J.
t he form of biofi Ig%and it is knowmn that marine life

Bigt- Schsae (20987 218(EPt2dP-99éptl des, it is possible that
br oaﬂn@eoﬁﬁflﬁé‘% #{Hy ts faﬁ&%ﬁ’iﬁﬁlst fRtcohftiRubIST &pbiddto a large

biofi I mformati on al so

~ diversity and abundance of potentially harmful microorganisms in the form of

biofilm, and it is known that marine life produce anti-microbial peptides, it is possible
that broad spectrum natural factors that interfere with biofilm formation may also be
present in marine life.

U.S. Publication No. 20070098745 discloses means of preventing biofilm
formation by the use of reef fish microflora. This invention describes anti-biofilm

substances derived from bacteria isolated from the epithelial mucosal surfaces of
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present in marine life. U S. Publication No.
20070098745 di scl oses neans of preventing biofilm
wo eooamsizon by the use of reef fish mcrofl ora. PANIR008/001264
i nvention describes anti-biof | msubstances derived
frombacteria isolated fronythe epithelial nucosal
healthy 2o RENERh LRY  COpRsomBChin{das Narld® 1 GtjanuSPRIp®REP.  The
ni nl dae and Lutjanus purpureus). The bacterial
baceolhiselstep puducesignajher toxios thad pieventttefilmpfosmatian.
bi of il mformtion, Due to,t reqonder ance. of
bi of PO gﬁ%l pfei?gflqer%clee?tg pio h@geﬁnﬁe@f:g, &tl%%r%oeusreefrfreéﬂtshsthere
refhalMs O£ WidélgCcreesliniRd meadfok Ohnd anevoutd BoWighiheadvhmhtesus to
_advant agieous_to i dentify novel anti-biofilmagents.
idguivmryel @rti-pigtilmNgEniF| ON According to one aspect,
there is provided a conposition conprising an active
agent from an aquatic organism wherein said '
SURMARYtOP THE BNMFNTI@N reduces adhesi on of an
organismto a surface and bei ng devoi d qf cytotoxic or.
© cyt 03¢RFdipg KeneAspSel TARTE &t ROMYITH 8 cPEPPEPD P%arreﬁl%&,ar} gptve
agtP @BhIBRt fnfic to'?gan'iﬁ’{,e%é&& dgiaCEdrReHitRpl PVENE or reduces
active agent conprises a substantially whole aquatic :
adhegjamio§ rn okgaosmitng swimeidnd Baimg Hevoid editaytadexic ror toytostatic -
descri bed enbodi nents the active agent conprises a
a Eﬂ%genat e of an aquatic organism According to still
f ur t RedordiB@tdHuehed fRalul® i embbAIRRASSTRREInBRtIch deb@ibed below
active agent conprises an isolated extract derived
the pgiiveagenicpaatprisesoy syhspatiallyAveade aquagic oegasisnt.| furt her

ot ratprding A8 ARG G IR B Bl e acive

co 0 sti urther ares In
agdfisempRes £hdnckdneiios ah Agudtie@rgdnidn.ext ract conprises a
pol ar extract. According to still further features in

t he Qecordingdel sEluyEherefratIrgs Pofher deseribed emBedipsats fhe getive

. : o . . Gl
oo R PO RES RER B0 i R PRt ve
agenAcoedipg its esillafurtheadtators, gel Jsoldd dxtrachcoorpdisesyat gude

still further features in the described. embodi nents
eXRet pol ypeptide is characterized by a peak mass

sel egt@ddihg SN SurteP YR M Bel Yered embodiments the isolated
extract comprises a polar extract.

According to still further features in the described embodiments a polar
solvent of the polar extract comprises acetonitrile. |

According to still further features in the described embodiments active agent
comprises at least one polypeptide.

According to still further features in the described embodiments the
polypeptide is characterized by a peak mass selected from the group consisting of
19863 Da, 9926 Da, 8261 Da and 3655 Da. | _

According to still further features in the described embodiments the active
agent comprises at least one polysaccharide.

According to still further features in the described embodiments the activity of

the active agent is preserved following lyophilization.
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19863 Da, 9926 Da, 8261 Da and 3655 Da. According to

still further features in the described enbodi nents
wo bmomast7id/e agent conprises at | east one PCT/IL2008/001264
pol ysaccharide. According to still further features in

the described enbodi ments the activity of the active

age”,&c ?dl %?&%ﬁi‘f%ﬁnﬁ&'fk&ﬁ‘ﬂeé‘% 'tl%;e"@%b}ii)&?% thBSUIAEAQ A Q(ghanc

to sti rther atures Int escri bed enbodi men
orgdnasraqumprmescarsgsmllwrganmprl ses a sessile organi sm

bR SREADE % el A oty TRGHET AR EBodTRALYSE Sauari

orPEfiQh dbmPrited aSishl | further features in the descrl bed
enbodi nents the fish is selected fromthe gro

up
consheordine 66 seB|further faturassin, thadesaribed gmbodinents the fish is
seLeggeg-q‘feOén eegééﬁépegonélgt ; hg e?gr(l:c{ J:al?ﬁgl embodi ment s the

PsBs a gessil e Cnidarian.

Ac coaliofding Qo Stiill furthetr feb@fesfiaahelrdescribed tepgbodasaits kiedsessile
enbodi nents the sessile Cnidarian is selected fromthe
OYQWU%IBC@@ﬁé‘ﬁ@taﬁ%@l]éfcnadaékﬁpal a sea anenbne, a sea pen,

an a&b@%lﬁ% S}éﬁ mﬂhéruﬁ&uﬁéﬁk h@%e?&@ég et éhts the sessile

hydro to sti urt he tures I n the
Cﬁidmn 1b3dleetﬂﬂ) tfdmrrﬁret golfheorsBtsg b€ a Corallar searanemope,iases pen,

a sea anenon rdin S further features in
an; JqualicREYS, B éﬁ’(ﬁg n?ﬁ(é‘s%éﬁd mone conprises an
ACt | Rk Rr&f 't@%tlll%ﬁﬁérdfegﬁrésQnsthé | desdribell ReKbdBALHS Bf delsile

escri nbodi ments the sea anenone conprises an
Cmdmumommubs:mmalmcmﬂmzor ding to still further

e L35 DS BT UEEBIG AP B8R s e s

arferohE‘@émf)ﬁ@sldﬁ@ﬁcnh&etqbﬁledE‘SCf| bed enbodi nment's the
hydroid 1s selected fromthe group consisting

Chl opeseyding toi stilbiferdharefeattees ainHhgr gesggb%,epg)odlments the sea
aneﬁ;g,ge g&gﬁ,i %"gt ﬁé“‘_k&f‘é?[‘fgi@a features in the described

ract is froma tentacle
t i ssAecobdingno adlldultagrefehtuidssiaubie aksaibed @nshodimergs the sessile
According to Sél |1 further features in the described
Criftpyon GeBparises HBYdeld: anenone i's an Actinia equine.

According to still further features in the described embodiments the hydroid is
selected from the group consisting of a Chlorohydra viridissima and a Hydra vulgaris.

According to still further features in the described embodiments the polar
extract is from a tentacle tissue or an acrorhageal tissue of a sea anemone.

According to still further features in the described embodiments the sea
anemone is an Actinia equine. ‘

According to still further features in the described embodiments the polar
extract from the Actinia equine comprises acetonitrile in the range of from about 1 to
about 10% (v/v) of the total composition..

According to still further features in the described embodiments the polar
extract from the Actinia equine comprises acetonitrile in the range of from about 40

to about 60% (v/v) of the total composition.
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According to still further features in the described
enbodi nents the polar extract fromthe Actinia equine
w@ewpndwes acetonitrile in the range of from abOML2008/001264
about 10% (v/v) of the total conposition.. According
to still further features im the described enbodi nents

the A’&:!o?cfing)f& At fufth@MTehhfes A R @sBPbEdNENBRITREAS &Re polar
acetonitriTe in the range of from about 40 to about

ex@00 ffunhe Afctinihequioe abmposgsosetontrileAodhy tingg of &rost ahdut 40
furtheg tures in the described enbodi nents the

to ﬁg?lgps%é&{v?\gc# ﬂ?ertStﬁTf HBPRYMhi a equi ne conpri ses
acet ivokdihg €o isfill tfnghéafegird inf tHeniabobdd dbédimameuhe polar

60% (v/v) of the total conposition. According to still
extrgetiip Epnf apdiptasi nuicheHe descri bed enbodi nents the

pol a . I I ptasi.a “che : rdi
T SeepRbgTe i HEAR ARALEEHARMGI R BERR B, Plar
extraet fpgah de Adptasaqiuldhebiristsekecidd ftoms the goolpodoakistng of about 8-12
selected fromth roup consi sti of about, 8-12 %
YocaioBiilier phout 1630, ageloners, ahau 3212@r%|a§?t0% iéng sbo 26- |
30%0,2c8hRkkr i | € and about 26- 30 % acetonitrile.
ACCor ?lné to still further features in the described
enmbotiéarehngs ta $id] Hrthanfesturéssinahes desgtieedcerhodiments themrganism
. Acco[ﬁdciﬁ@%)gt o.still further features in the described
158516 ENPE conposition is further capabl e of

i nhi Qédokdiflg 2@9kBRakiIrMRr Ofcai®ds! Sn  MeCAELHPEH tedntldithénts the
further features in the described enbodi ments the

cogipegitien éefurther eganhle af inbitibreprgesegatipmobeddisof i | m
Accordin i [ . t ' '
ocoShHARHeL R A L HEAIBE f BBLACOR Bt AGRGHL Rl o
orphiBsig ineomneizes irsd bioglmf a bacteria, a fungus, a
prot ozoan and an archaea. According to still fUi’lt her

f eatdcouding ta 11l fyabenieauers dnBdienuhed embedimeatyi the single cell
orfHTH i Sleded RAY e G CoRBhp oo bt} TRIaup ST PHISan.

aridraarardhiaea.gr oup consi sting of a fabric, a fiber, a :
f oa

o2 S T BRIt TS bR app e o
cotrﬂlﬁisgseaﬁ,ygaisped enbodi nents the surface

According to still further features in the described embodiments the surface is
selected from the group consisting of a fabric, a fiber, a foam, a film, a concrete, a
masonry, a glass, a metal and a plastic.

According to still further features in the described embodiments the surface
comprises a biological tissue. |

According to still further features in the described embodiments the biological
tissue comprises a mammalian tissue.

According to still further features in the described embodiments the
mammalian tissue comprises a skin.

According to still further features in the described embodiments a formulation
of the composition of matter is selected from the group consisting of a spray, a gel, a

paint and a cream.
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conprises a biological tissue. According to still
further features in the described enbodi nents the
whembogfi7eal tissue conprises a nmanmmal i an ti SSUBCT/IL2008/001264
According to still further features in the described
enbodi nents the manmalian téssue conprises a skin. '
Acc oA gHoPding Qo Sardter f abpbdre fthdreat Uprosidedd 4 hetHeb GFfi fretknting
enbodi nents a fornul ation of the conposition of matter
adhesieple siaglefceB prgansnyiogupiriasadhe mepd somprisipg spntagting the

sin?%]% Cel?o%%iﬁig%lv\?gfg gacgﬁ{ryr)g?iﬁgg‘%gﬁ)g%lgg ah QAP0 L%hiﬁ fn%ﬁpgri:%qugtic

ere i enti ng adhesion o
orgarigh eambld ofpreaniisgradhesian s tHeatrgzle tdilorgeiikado the.

conprising contacting the single cel| qQrganismwth a .
conpd&rdiBh 12§ rﬁlgﬁqﬁgf[eétﬁreaplfli the dﬁ&é’_ﬁ’@g qurg-md%e% thet acgive
agggﬁq?aem Sﬁaﬁ‘&bﬁic%h c%@t‘é&@&é&ﬁ%s’idhes' on of the single

organismto the. Accor to still further o
f eatAcoesding t¢ lsell deslhari foatdresnbatie Mesiribed rantediments dygeantive

I s devoi d of Cg%/t Igt oxic or cytostatic activity.
AgRRCIMPNISES HGUUHG Y ur t her features in the described

e”boﬂéc!@ﬁﬁﬁ?té 61 FeithetCre AURRLIE ARP [de§Ribed EBHABNEMNS ERCActive
According to still further features in the described

agentorotipiises apaliexdieet ve agent .conpri ses ‘a pol ar

ext F8& to'rd'r'i“ c?orsle fl r}grﬂ%‘e(% f?%tiulels 1E1ut% I?i%gcr{b%gtelﬂ{b%ﬁir{.qé}lé ﬂ]% active

descPiBed enbddl nent s € actlive agent conprises a
ageh0séraprided b lsybsndntib By adioRtdqaatiy @gmistn According to

still further features in the described enbodi nent

t he pesorting e siltfugbsmicalies Bt theedpseribdeciedimenty tRe polar

Y I 60t 1ASE LdiGed iddgef urther features in

ex{ﬁﬁet ogggclrslg%ed e Oeglk msﬁt Eoﬁlhedil gol at ed pol ypepti de
conphécoeting guitilhfiortien feafoeo irdihe glesaiteti dnbodimértie the isolated
features in.the descrjbed enbodi nents the polar

polyreptids cQuRRfises £QUINgOXiaast one i sol at ed

pol )ﬁé‘b‘éﬁfiﬁ% 011111 ARRREN ABirdsOinS tHe! destiibddNEbd BRkH s afie ipdlar

t he described enbodi ments the preventing adhesi on of

extriaet compainéssahléast @fefisgdated polysaccharale. According to still
RS S, S50E5, oL g e
pr¥venfing adhesion of the organism is effected in vitro.

According to still further features in the described embodiments the A
preventing adhesion of the organism is effected ex vivo.

According to still further features in the described embodiments the
preventing adhesion of the organism is effected in vivo.

According to still further features in the described‘ embodiments the organism
is a single cell organism.

According to still further features in the described embodiments the single cell
organism is comprised in a biofilm.

According to still further features in the described embodiments.the single cell
organism is selected from the group consisting of a bacteria, a fungi, a protozoa and
an archaea. _

According to still further features in the described embodiments the fungi

comprises a yeast.
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According to still further features in the described
enbodi nents the preventing adhesion of the organismis

- we@bdoeoswad i n vivo. According to still further PEBILZOES001264

in the described enbodinents the organismis a single
cell organism According torstill further features in
the gdesrdihparstBradtnRitufestif theSdelehideMbodRh&rdihe Buifsce is
conprised in a biofilm According to still further

sefeetat (frams thengrobp cdesigiingbefcr bbiods mbern @ fowa, 8ifilg) 8 congrete, a
organismis selected.fromthe group consisting of a

m?féfg{yefligg%ss’é“?‘%ﬁg fid aapl?Jsrtlgt ozoa and an archaea.
Acc s goftling B &iill fukthéufehingss if ead desasbddrenibodimlass thelsedface is
enbodi nents the fungi conprises a yeast.According to

a g3spg- | further features in the described embodi nents
the RUGHAGE SRl SRR Q! e SLQHRICARIARhEAY 1R (iSue
fabric, aTiber, atoam a film a concrete, a

coBRey ymamngllias sissu@. net al and a plastic. According to

stil] further features ip the descrihed. odi.nment s |
t he AHPIERe s Sgﬁt' . é.gﬂ(’:‘ﬁcﬁrd‘?n%‘et g"’%f‘ﬁ%ff"ﬂﬁ@ﬂ@?"ms the
mbB AL HLESssh8 b frideaGkinbed enbodi ments the tissue
conprises a mahmalian tissue. According to still

f ur theordieat or et i anothee akpsdyr i thed éntiweyidecht s phesmaceutical

manmal i an_ti.ssue conprises,a_ ski Accor di t .
coftirnap SampESRe S v erdan fofciutvly iR Sk e alfhn active
ageRIfRASAL AQUAtE @Fddnised, Meing dAPayl&BE pievemill adhasieept abingle cell

carrier or diluent and an active agentfrom an aquatic
orgarasnisHPuUsEng capabl e of preventing adhesion of a

si ng I ' t i f ng: ' :
Fur prgoR il (@ AR MR Rafuithy BE s HREETMMIIA RS hetive
agafitis \dévcﬁ@@ﬂtytbl@gﬂ:&)t@b%s@ﬁc laclyttx?ttyoxihc o; cytostatic
activity. According to stil, urt her t in.th )
FRRVATI T NI L AL TN
of'tfle §(§h&ﬁgﬁ% ig é{lé@t&hﬁoﬁgﬂy otﬁg @éﬁsf?%ti:ng df Qfsﬁﬁy,sap&*@éfm afld a gel.

cream an Accordi n st anot hefr  aspect,
t herA&cdosdipg tw stilbanatherespast] thére iy proeitieid mgnethod pEpiteivenying or
at hogen infectian i.n a | ect _in nee her eof

trealng didpq:tg ilg%eﬁgon Ina su%hjekyt n nee({] thereot, %he met?lod ctogl%rising :

administering to the subject a therapeutically effective amount of the pharmaceutical
composition, thereby treating or preventing the pathogen infection.

According to still further features in the described embodiments the treating is
effected in vivo.

According to still further features in the described embodiments the treating is
effected ex vivo.

According to still further features in the described embodiments a pathogenic
organism of the pathogen infection is capable of growing in or on a biofilm.

According to still further features in the described embodiments the pathogen
infection comprises a bacterial infection. ,

According to still further features in the described embodiments the bacterial
infection comprises gram positive bacteria.

According to still further features in the described embodiments the gram

positive bacteria is Staphylococcus aureus.
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adm nistering to the subject a therapeutically
ef fective anount of the pharnaceutical conposition,
w0 b@pebx14 reati ng or preventing the pat hogen i PEBUL20€8101264
According to still further features in the described
enbodi nents the treating isgeffected in vivo.
Accog di ' ] oy : rd :
erbodt Seare & Bl frkk Rtk 3l dERRbA hBFIARARI O Bhtrcria
infsction comprides g hdgafive bdvgariaf eat ures in the descri bed

ot ebtsronng 46 BB ofabF MM e dEGr b e BB rhe eram
n@%%a@iat iQ sﬁl%thJi fl&)ll’ﬁ tHeetrolis bMi &gl oF A@ﬁetgﬁfc&rriﬂaﬁﬂannii,

I ment's the pat hogen Tnfection Conprises a

~ Pdsaddreonaalaeruginesst andrEscigrbiadiotig to still further

f eat in t L bed di 5. t h teri . |
| cAtRing i CEEEE AR Bes ETHh brbalRRiSy Binggeni
or?&i%ioﬂhefﬁdﬂ{oﬁg{inﬁ”&ﬁbﬂﬁ%tﬂb{btfch@siﬁ@t&@ri bed enbodinents
he gram positive bacteria is Staphyl ococcus

aur edecordinp faustibfurtbersfepturestin thhdescribest embadimants e pathogen
. | | e er i | . . .
o5 O SOeSTETTAL BARCSIRBIRE 7 AT i pooos
infagtibmerbateabilinfstibmariden aelseniffecioarbodi nents the gram
negati ve bacteria_is sel ect eg fromt h(? grou ) e
consMeOF¢ige &t amaiditor epest: BefGinmFRvidedmy B eoRdentifying
- ori ohi oli  Accor di ' 0 _
o SHBLIRE O ERSHEDE M R SR iy o
copgtoligasiifionoag agiain ofgatise pith Hogiim iferireog ibecteiis assaying a

5B B o L SO B, St L i o
comPofioh® MnldS i Al S8 drdnk Okt PlRrditP W 6OMpbsHidi3ga0flleadt one

fungal infection, a protozoa infection, a bacteri al
camyfogision baviag thesantidyiehlaractivity abeveompredeiemnidehthresbolgnthereby

..additional  as t, there is provided a nmethod of ,
ld?rgtglﬁltnigg% ?{’éﬁ’a{ﬁﬁ%ﬁ??m%s&%"lr’r m conposi tion, the method
CONPAtdIrdigg ¢ BlilaGhrkg featebi@ihd Yesofib&bembsdineMeshd hquatic

an aquatic organismw th biofilmformng bacteri a,
OTE&Y Y ICARPESISiaGEFSHAOBEANISI- ty of the biofilmform ng
bact i . ] . . .
corpoSioR bR 48 Pl TG Henck 17 o UERHDY clibodiments the aquatic
orgaiiprbinipass adishl east one conposition having the

ant | BLOGLLT A ket RGNS 3 RLUHSLRLT AR R0 fan i
selected from the group consisting of eel and catfish.

According to still further features in the described embodiments the sessile
organism. comprises a sessile Cnidarian.

According to sﬁll further features in the described embodiments the sessile
Cnidarian is selected from the groupn consisting of a coral, a sea anemone, a sea pen,
an aquatic larva, a tube dwelling anemone and a hydroid.

According to still further féaturés in the described embodiments the sessile
Cnidarian comprises a sea anemone.

According to still further features in the described embodiments the sea

~ anemone comprises an Actinia equine.
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identifying the anti biofilmconposition. According to
still further features in the described enbodi nents

WO b@oasuat i ¢ or gani sm conpri ses a sessil e or ganC'BIM2008/001264
According to still further features in the described
enbodi nents the aquatic organi smconprises a fish.

Ac coalionding Qrosétill lfurkher t fegrirek eiat thee8escAbdd@mBesiendnBethe sea
enbodi ments the fish is selected fromthe group

angpI9as SQINAUSeS AN SdPtagia gulchelia sh. According to still
fur t& r(ilﬁgtté)‘ Bils| fuﬁhérhféat(a%iclﬁltﬁg %?JH%& gﬁﬂhﬁnér&e the sessile
| darl an.

sessile organi smconprises a sessl
Cﬂdmmmhomgartses shydrbidf urt her features in the descri bed

ts th si]e Cnid i.s sel.ected fromthe, .
gr oUACBHEE & ftﬁbfc'"&*?lera%eetaresun 'ﬁ}f @é&nb;éeqm?élm%n %t%ls'yprewd is
se?e@teﬁ%@ﬁ b ér@ﬁﬁ’ GonsAihHes él‘i‘l%HHyHgi ANERBNG A4 }?ydra vulgaris.

hydroi d. According to still further features in the
descAédoeding tdsidli futies fetaltmessmstbc Ideso@rbedi ambadingatmpthe phgality
to still further features in

di
of iR PHuBN Tahe S oftne’ Quiriskse bk R oo 1 S0 o

Act | RécdrdfyitetiACRehel Rduk@ Bt hel dekeHBddesmbRBMbBIE Ihé Rrude
t he descri bed enbodi mrents the sea anenone conprises an

exfagitia fom ignlaeladissug. According to still further
f eag&'&:%?dlhg (t)(B Qﬁlldﬁﬁﬁgrj ﬁegglre% oﬁjll %Qérgp 'ﬂ eﬁ'{ll%ed? ' +t? the crude

ari an ccor _
exftmtnh&bnfz&mmmlufsuéhe descri bed en‘oodl ment s the

hydroid is selected fromthe group consisting of
chl a‘}%mgﬁa%twﬁ ffw@%r frafuses dn dedgepribed em&athrsents the plurality

of'%ﬁg‘ng dléih&% Sﬂhiﬁddatflcfo ahf3af coﬁlﬁﬁfsyé' §§(I)lhpe)&ﬁ@t descri bed

nents the p ura Ity of conpoSitions of the
aquakdcordngamissith fnahpr feaesesainc theddesenibedaembodiments dhe golar
further features in the descri bed enbodi nents

{
X%r%‘étslﬁkﬂﬁlete’ét?f F483U% s fromtentacle tissue. According
to stddoldihdlid BEN fli@Rdk lféa@&eé ih iHeCdedERe! BRshabad itheRhfacle

the crude extract is from acrorhageal tissue.
tissecig fpimndctimasauing. f urt her featur es in the described

aqua@écg?&ﬁsa:]gtzlrln@% :?%lrf?asf rSes %O{nggr@(e{do%@?o%meﬁs the bloﬁlfn
forming bacteria comprises gram positive bacteria.

According to still further features in the described embodiments the gram
positive bacteria is Staphylococcus aureus.

According to still further features in the described embodiments the biofilm
forming bacteria comprises gram negative bacteria. 4

According to still further features in the described embodiments the gram
negative bacteria is selected from the group consisting of Acinetobacter baumannii,
Pseudomonas aeruginosa and Escherichia coli.

According to yet an additional aspect, there is provided a medical device
comprising any of the compositions described herein..

According to still further features in the described embodiments the medical
device is an intracorporeal device.

According to still further features in the described embodiments the medical

device is an extracorporeal device.
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According to still further features in the described
enbodi nents the polar extract is fromtentacle tissue.
waewonstimg to still further features in the deBcr/ilreas/001264

enbodi nents the tentacle tissue is fromActinia

equi ne. According to still urther features in the

descAdBefing MBodiileRirthet NBatdiQf i Mk OBEcABeDaGiRirfents the

conprises gram positive bacteria. According to stil
coinpositien isf esated oas: surfagehe! thedevithbed enbodi nments the gram

positive.bacterjia |S | ococc r '

Po- diepfisrpnap hiwsh S8R RE S BHHLE REERRf ane

colfp@sifib@id intarperated igto gl Bhéric wamxrdfsiesmgdiedhdeeigat i ve
bacteria. According to still further features in the :
desAqopeting nBodeindAt 8ddiHanayr aspeple gikieTey ds pHeYIERq ausesof the

| co@‘?o?ﬂ%ﬁsd of lﬂ%ggl{fj T t WElof 28 ;rec\le.hp gelpgdl%g‘érﬁ@tte baﬁlfgﬁﬁlantable

ananni I, nonas aer ugi nosa an cheric
meditdl deiceordi ng to yet an additional aspect, there is

provj ded,.a nmedi cal deyi.ce conprising any of th
conpeEPH s 8 AMba iigpal; AepeciacBBreain PPYde] ye of the
comgiﬁgﬁs fgafhl’ Si8sdnd ihitaSH ipReAneRBIPdidRBRh& thea medical

_ Ical - device is an intracorporeal device. According
ingtomngangt.| | further features in the described enbodi ments

t he di cal .devi.ce is ,an _extracorporeal .

devi S ORI i HY 1 BERIONTE RS, BRIy, magvidsd gy nethod of
préRs6ihg e ded@ithRdbioHMh FotrhRionosPRslihi @f anSurcediaet aiffade, the

surface of the device. Acpordin? to still further .
methed coraprising wepting dhecwatbewith apoaf he sompeHdonssiepsiied hegein.

aevi RESARE Gt ) AuRRLY e, MREL ¥ ALl [TRUER of

pregenfin®\or dedhicitpebiofilh Hermaionosi fouting offant iielepraaenirface, the
i nvention.to prevent cell adherepée to an.inp] an agge‘
methed eQMPring ¢tinglesHERFRGWED apR 0T 1R CORBPYiYNs escatgbﬁ grein

therg %I&Eﬁ’tvii%ﬂti&%es&r:estsﬁﬂyc‘a?@'@scsie%i 8BS sifricbMgs of the

present ‘I nvention to prevent ce adherence to a
presedily atnows tadbesemt and\cliofibhh nfprmationetof asinglel déelli ongainisms by
prg\% Fn%tai c})r?lggs?ti(i)nso ma tierclI 89 sEssile tagt?gico(f)rganisms. Furthermore, the
present invention provides for a pharmaceutical composition, a method for
identifying anti-biofilm compositions and a method for preventing or treating
pathological infection as well as a medical device comprising an anti-biofilm
composition from an aquatic organism attached thereto.

Unless otherwise defined, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which
this invention belongs. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of the present invention, suitable
methods and materials are described below. In case of conflict, the patent
specification, including definitions, will control. In addition, the materials, methods,
and examples are illustrative only and not intended to be limiting.

As used herein, the terms “comprising” and “including” or grémmatical

variants thereof are to be taken as specifying the stated features, integers, steps or

components but do not preclude the addition of one or more additional features,
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preventing or reducing biof Imformation or fouling of

an underwater surface, the nmethod conprising treating
W b@omst7es with any of the conpositions descriPEHIL2008/001264

herein. According to yet an additional aspect, there

I's provided a nethod of preaventing or reducing biofilm
infe@ErS bS] @inpoRents WY @buRNtheRPEr VIBRiS res lchadiipaskdi€the terms

met hod conprising coating the surface with any of the
"cersigsiag iof| Yiks'cary F%B@%mhgb@NH-The present invention

SUCGRSS " shor ] f. L

or oot ifhgel UL GRS Seddifly S ok AP ERARcAD validfis perco when
used rigltein caeé Ito oseg dakies s kpecidyiay i the ngatad dompres) integergf steps or

matter of sessile ﬁ atic 8¥%ani%ns. Furt her nor.e, tpe -
comp@ggm uﬁ\ﬁ@n‘?‘?tdﬁeg itheaadgifien (15 M BOIR fional features,
int‘é@é’f@,‘)&b%é,, QdmpdnBRs MR rBQ;Ss {HARIET By | iy aPthe BA@TbAAD features,

conpositions and a nmethod for preventing or treating '
integerhodtes, camppmingc ot grouas theetdf ds nat metriely altew iheebasic and

C risjng.ananti-bigfilmc ition froman aquatic
nog Pl R S Rt s somPoHPE d8vist REMGISE det i ned,
al | Thecbih Caletldad réferseidt hmbnrerd, @fdahs, UsEthidlRs @ind Jrédédures for
t he same nmeani ng as conmonl y under st ood one of
acemaplishing 8lgiven fasktineluding, but wal dimitedi 1, ithesenmpieriers, means,
S. 0 er

et TS sy PLoRCHRE DR Bl o oleatls Ry Eopdl Kl kaown

mérhersprednss aechiniquest addg padcetiines pisye sgadtitioneignobt ofe  chemical,
.suitabl e nmethods and materials are descri bed below. . In

biglggigal snd bipphysigsl artene patent specification, including
dof i ti o - . .
ot AL g 1 enf QRFE Ol any R Gl @b a6 oY & Bl
havingended-atibedive dffect, tinclgdinda winde] livergeirpanisthea pat tisreof,

b "conpri sing" alﬂd "kncl udi ng" ar rammati cal varjants
ompsrAlt OLPlrachergot Mclyling eyde pXYAGhgr § Relagedrash
features, integers, steps or conponents but do not

reclude the addition of one or nore additional

BRIES DiE SERIFIONCOE THH: BRAWBMabonents or groups
of e oyshil df i EOSEIRERT b bF HEh R e Rt o

thé' g@bfipatyingdessent iWith ¥paifiofkfgéraamdin 1oahe YRAWIRLE detail, it

. thereof when used herein are to be taken as specifying

is phigssed Habdhg partigulass, shopmegerhy, way &f xampleopish s npubesgs of

il13%ral108 dREGSTHIE tﬁe&ﬁef@ggdl LhBSuifkn R3¢ 11 pr LEinddeidn O%W,lland
eatures, Integers, steps, conponents ‘or groups

ard hesawéd butheorauye of ptolvalimgldhhi Brimliefehtoube the mostagefud and

steps, . co nents .or ups .t heyeof do not teriall
reag gPHQeﬁSég@gé%eécrmn "3 I BRaf! AN EpReepBAl taeects of the
inFenBbAE dinC P RSdakd Ofb 2HEMPCSR HadfBEN®Ew structural details of the

invention in more detail than is necessary for a fundamental understanding of the

invention, the description taken with the drawings making apparent to those skilled in
the art how the several forms of the invention may be embodied in practice.

In the drawings:

FIGs. 1A-B are pictures depicting the sea anemone Actinia equina. Figure 1A
shows a general view, with acrorhagi (territorial aggression organs) extended. The
size is about 5-6 cm in height. Figure 1B is a schematic drawing of Actinia with the

various organs highlighted.
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The term "net hod" refers to manners, neans, techniques
and procedures for acconplishing a given task
WO pbosti7ng, but not limted to, those nmanners, POEHI808/001264
techni ques and procedures either known to, or readily
devel oped from known mannerig, neans, techni ques and
proggegunes at@f d;BH éé‘ﬁld:thigot'ﬁ@raﬁtl%ﬁhém @ﬂi‘&ﬂﬁ‘o@@{ude extracts of fish
bi ol ogi cal bi ophysical arts. The term"activ
and gandariansf e$asnnleﬁ derjvedgbpm ssfac erugqus modlactad Jmm dish (eel,
caflj: sﬁf‘”anf‘i“})é}%é{ ' ngteg fagéssﬂgdctﬁ?fﬁatn\éﬁ%? \L(?%n%' B¢ 1AL aRd sea
er eof onobgenat e or
aneMbh&y twdré ellicﬁtbﬁt,edlmiﬂ tish Wmigulentc tlirdeal ebacteaial stedin A cp@baacter
extract. BRI EF DESCRI PTI ON .OF TH W The = |
bavmgani peshtheadhesion Al thedarteradvas ﬁwt%%g@s%'\%wl /IR 352
RV afeBSrBLRRG st Rord dif 0P BEABRA MBS o cBWHREE to O % positive
~specific reference nowto the dramngs In detail, it
con&obhtrthfeselaffdzrhmtsampk: Cbhmibhs:(jh 8BS). shovvn ar e by way of

exa e a es of. L1l ustrat I SCUSSI
Cha S aPhah anbouRin: drting, ey Relatferfiss oftprizfion © and
chk¥rizA & a%tlpe[(ﬁéﬁ% adctidhs tfin CRURR él]fulrfér Ongﬁ’ﬂeQ g AWARE 3B

is believed to be the nost useful and readi
shawdbramasographie sepapations 06ﬁcrpﬁ@gpfﬁlgicrie élAégndu mtacle (Figure 3B)

SRS SRPRLE. B LR 0Py M 5O 215

noh.NV EPutd B0 Bhéws Qnﬁ%ﬁﬁdzdlvd leéfacti sf nekerd atféytaélﬂﬁr dractions on
fundanment al under standi ng of the invention, the
Aciressehdcisr ibawnerie Witk RBS sHEIngraa i pRgyivewRrItg)- disgrdioanpbiaiped

fr(grg ARE cﬁ%‘xﬁa&% ;Lhnc ts%gioagfotn &O)&x’cﬁﬂg téﬁX&fleﬁ'l tlsfs?%~I rer—BalRif tHel}€anti-

I nventi on ed in practice.
adﬁéﬂﬁm effect, EdcﬁGfrachAﬁ Bvas rdalupad‘:l le)ei)ﬁ aqte Cthie ngodt haetiwe fractions

anenone Al t i ure | A sho a e eral :

(le55 dhan ¢ ¢ afg?m(tb%rt?n RAF iSGPAraligy nlr%oé(ga‘ﬁé‘}@ are

mgrﬂ:cf B¢ Ged E?&e el Fi Ogucre 3By, L‘Jndavée ¢hdden f&efugtlﬂEr cHatRWr€ation.
IB1s a schematic draw ng of Actinia wth the various

Similgaréfetts ghdre gittaived b, thQ rharked gara@\MS)d@cpo@agwg ftaﬁéons (see

Fige i GG moSafbrie. Bare ol TS Edadubparedtof Boreins in

seleRtel Frc6hst rAutivkifRltiér8ehere ¢ a‘rats@)m ang ‘heepgenat SOSHAGE
sessile cnidarians (two ki nds of hzdrae and sea

gf‘éﬁé%‘ﬁéé&y sHEerestainingras eplainedin desail/inrqxampte D) i Whidey fractions
452%&& €4 aky erda'n[LbQ F&?&Rb&%ﬁi‘é‘r {RaY ”frhcti%pg feD&iled glmost

esi on O he erra was teste usi ng cryst

" ex¢lueively aipsiayf pRasius tdthad mopocake Meight af apamdest km Of note,

bacteri al adhesion conpared to 100 % positive
peptides shorter than approermategPS [(Da could not be cc))t?served

FIG. 4 is a bar graph depicting heat lability of anti-adhesive activity. The

- adherence of 4. Baumannii to a polystyrene microplate was assayed with the addition

of fraction 17 from the tentacle separation or with recombinant equinatoxin, both with
and without heat inactivation. Both compounds were tested at 1:100 dilutions and
results are shown as percent adherence relative to control PBS (100 %).

FIG. 5 is a bar graph depicting anti-adhesive activity of fraction 13 against
different gram positive and gram negative bacteria. Microplate adhesion bioassay
was performed on four clinical isolates of Acinetobacter baumanni, Staphylococcus

aureus, Pseudomonas aurigenose and E. coli, using fraction 13 from tentacle
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control, at three different sanple dilutions (in PBS).
FI Gs. 3A-D are graphs depicting chronmat ographic
wa@epanst7ion and characterization of anti-adhesP@BIL2008/001264
fractions from Actinia equine. Figures 3A and 3B show
chromat ogr aphi ¢ separ ati onsizof acrorhagi (Figure 3A)
segﬂqtlér%‘tt BEOEdi(Utiod UBRACBRM ddhSSHE 18NS B6ireRBd A ﬁ?céﬂ?bﬁPBS
colum. The elution pattern was nonitored at 2 15
comtrol €i0gdp edBSioshends i npieadheseaseis afgramtpositive dpeferizend the
tentacul ar fractions on Aci netobacter baumannii, wth
Ie§§§3§3 P%%Lg% a&%§3|t|ve control. Fractions obtalned
f r onFIiRe6 £10 avalireg t@nplementapedssiysdor bictedal adHedion. Figure 6A
tentacular tissue - and their anti adhesi on effect
shews 13 Mgt eushPWero LYY TR ICTORIRFS a8%aY n it @r%@?&@”m was
[ f
erpih O ACEL AR Bk DDA BUTIERLERN 1 BT bt Bl
3)apd ataired veitlr oy stal(\delet feilgiome FaBypamafictatier ef attacksaiceflgrerystal

furt er char.acteri atlon m|.ar ffe e .
viglstsianr 0} i e ek ebstrlcid RSP RS g PBRr e g pptial
de§1§1%e re%'dgeH r$53n. dftelartRAdheRae Effe&' Mrﬁdé” RS f 9€lequina

el ectrophoresi s o&gﬁrotel ns in selected fractions.

temaclcsxwa$ clmkubwsth l@ﬂg@qohﬂ&t let0bandal :16000iny errrélceutpucaglpared

S- . PAGE
tostiar s aslaiar e il 5 T H AL B s e
6ALNEHassll BRANYpeRiroheirid bRAfSemélie Qifge 6Basiowdns  qualitative
reveal ed al nost excl usi ve%g)Ga pair of proteins with a

obsprvaden- ar Swatrght (Aff C&r @R )ewak mowar inndt &l pedpmgas 5 ml

po%%kjrtegé’ dﬁﬂ%g%&ﬁ‘ps%{u%&' R eérystgl %ﬁ%t 038f31|t1gn%§ ﬁgrgrzer described in

erve depi ct
E)kaiidiplé B).y Ofho@ntécradh ﬁsatvaahabbamrtaydue'ﬁb exdditivarof releohaterial

Baungnnji to rene ropl ate_was assayed
in g TFenhO I Atens e he PSP red  KBHeTRC KRB BUTEHERCREOscopic
asgaﬁg %tl(ﬁﬁﬂl Raﬁm%&{“ox‘i gfa%?l'l&@mE %%%‘5' ('ibﬁ?&' dtrai d'pgkg') c‘%r{t:ﬁnmg

out I nacti vati on. npoun
plagsitie dorathe lexpBi8sidn loftGreas Fdimﬂesmelﬁu]l’tb&lml(GFma plated on a

percent adherence relative to cont ro}_uQPBS Q%'xglo ‘E@ .
el sover fide g grdphicaipleciiagt SNe ChuomiRerRiic fpstinng (14,
19 dnh 868 ERPacl Dr36@nibitand b difkiE 0k, UMDt MSv@B disualized

gram negati ve bacteria. Mcropl ate adhesion bi oassay
aftend , fearfdo?Irbdurs rwitto tnvesed mpiclduressotl X281 ghicroscope (Olympus,

AL BRI BV B Bl o

chir6i@ifobRPhiRCHrASIBRA B4, 1 101 fadm khikOdktAlbd, Wri eBomBagitedqualatoxin,
adhesion (bl ue%bl S expressed as per cent of PBS control

re@l_nmon%labhégm ehbactasig) adl@rerwgt dhesg regylts andjcate that prevention of
bl%é%ﬁ%(?’ﬁ%%lsﬁ Xcecupsaacittl? 1'nﬂ1a?§ggesq)? tﬁeeas[{ac%gntg ramnegative

FIGs. 7A-B are graphs depicting selection of active peaks and MS analysis.
Figure 7A shows the active material previously obtained (in Figure 3) by RP-HPLC
(T-18) which was rechromatographed on the same column and peaks were collected.
Active peak 75 (red arrow) was measured by MALDI-TOF using sinapinic acid as a
matrix. Figure 7B demonstrates the resulted spectra existent of several peaks at
masses of 19863, 9926, 8261, 3655 Da, presumably proteins. Of note, these data
reveal the ability to isolate and chemically characterize the relevant substances. The

activity of equinatoxin (Eq) is noteworthy.
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FIGs. 6A-C are three conplenentary assays for

bact eri al adhesion. Figure 6A shows a high-throughput
w@eiog®syi€ne m cropl ate assay. S. aureus (ATCOPRBEH28(8/001264

was grown in 96-well round-bottom pol ystyrene plates

(as described in detail in kxanple 3) and stained wth
Crysigl gvisol Staphoddpidig- sephtiStH 3N iphsiat pu@hellh crude extract.
attached cell's, crystal violet solution’left in the

Figwek [showea shoolatdgranhyeaf the crEe epfracifon1SepEmEx Gnld repdting in 2

optical ,densi.ty read,at 59b. The .ant i .-adherence
rrgipit Poy S e i BleropioR SR B e ee s
cheaked 9wk thgraptdidpidtingnechirom@toglaph§ @ f alfdhikh I081O¢ularfraction
triplicate conpared to positive control (bacteria _.
from Sapiadey G @ An Peshadexre’  aasults in(Hormymppalisaprigsent high and
loghﬁ&éﬁﬂ aCEgngased on spectronetric measurement.
igure shows a qualitative observation. S. aureus ,
(ATQTG25023) bavagagr depicting s@pardtiomaxfitberiowimblechlar fraction from

al ystyrene tub d st aj i th . tal violet.
6 93 biinoqas REGPHEvideedh Bk 5 aspardios)resied o several
frﬂﬁSﬁseﬁi%FJler% %Flh@ ah&ehnR gﬁ%&ibh@ 248 3t-Omaddd b ‘ar}e(gf:ir&EWEich

materi a erent utions can be observed.
wéte glensfieCasipgy scehanided after M8 emalysis.cr oscopi ¢ assay for

bi of ti ¥ |ides. E. i (DHo-a .

ot v IR U} CEth BB a0 PRTIE Wl e o pesed
onFRENFiEL¢O N EACGRAT1 1B Mok MPLCRRAlyWe bE fldb@ded &1l Rwhk@ESthe

cover slide with A equina tentacle extract, two
diffreninneakgraap mumbrredc Figme 10 €ashows) Dextesm leddas- encep dadder of
Gl%Eosreele)g'Zggﬂae?sa}mOfe &#{:,n@% g‘ﬁ%iﬁﬁéﬁgﬁ {bg)ﬂ’lv\n??%iﬁ&r { PA }’%g ®11B (peak

vi'sual'l af ter I nver
nu@iber ) Rpfessnt di¥Rcsk (Matkeddyapele).d ynpus, USA). O

note, incubation of the bacteria with A i na
t entH6r d2eit # ftgure depicing SR BEE asRiation z&ef tcﬁ% ﬂgg*t mplecular

fratGidn fFRMd-P5 S To% ik Etviono#es 1%‘&1015{*3461?&% 3EuHBAL ??@%rl,s and 20)

results in an ablation o acterl al adherence. These
witle hight antii addtercate atthaty. pviSvamalysisrandfgebelettirdphofasisnsioived that
hoccurg at. the initjal stages of the attachnment. FIGs.
the actye JraChanSAR BRI ct i ng sel ection of active peaks

and MS anal ysis. Figure 7A shows the active nateri al

reviously obtained (in Figure 3&4b§ RP- HPLC (T- 18)
DESCRA OEdiis BREEERREEPEMBODMMENT §e col umm and

peaks were collected. ~Active. peak. 7 [
sty RueBTeer fEhi TR Erdied AR ARl o
préwdnfibX of EdlpAdhesidBatibimeihols af @&ngd daghel esul t ed spectra

exi stent of several peaks at nmasses of 19863, 9926,

82611 heggisintes andopsigHan plthg parsentigventpn msyde hefgisenderstood

I i | ' hem cal |
Wi Reb R nd Al ohd oc i b BB ARG T ’
Before explaining at least one embodiment of the invention in detail, it is to be

understood that the invention is not limited in its application to the details set forth in
the following description or exemplified by the Examples. The invention is capable
of other embodiments or of being practiced or carried out in various ways. Also, it is
to be understood that the phraseology and terminology employed herein is for the
purpose of description and should not be regarded as limiting.

One of the major concerns in medicine is microbial biofilm formation. In

humans, biofilms are a cause of systemic infections (e.g., nosocomial infections) and
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activity of equinatoxin (Eq) is noteworthy.FIG 8 is a
graph depicting separation of A ptasia pulchella crude
we@xdaonast714 Fi gure shows chronmat ography of the cpamu2008/001264

extract on Sephadex G 1O resulting in 2 fractions,

bot h exhi biting anti-adherensce/ biofilmformation
ar@%tthéfj'oF ¥onde fnGwhgn ifrauBin@ Rt SRR fikd ML PEBNPTBERM MR MKes,

he hi gh nol ecul ar fraction from Sephadex G 10O on

ce@@plha:deu@ @thesrs, messhaniealihgart welvasnand mn@amsqu@p rHefalms are also-
a é)p%&{g glglp{ng{\g( r%rééussgrgeasrla c{ug?n%g:tﬁ)n oeo %‘arm Cgléu a? Bﬁ[lt water,
shippaed iad eﬁlgmﬁétﬁgﬁl@@ﬂrﬂdmwﬁhggaIBB’ng'slPLanMd harlgel&f negative

colum. This separation resulted in several fractions
effeqis) @aml@a@ét GOFEOSFNa Y .lmtr(aﬂ ryetemsn o1 seingzand pigfpaling.

d r [

s BRCY G IGARlID, SglRE SRS BRipe i are highly
orgmgzerdemddam oithsignd dpsilateneinorpnafs,|sash @b high temperatures and

S har i d based. on size. Figures 11 A and 1IB show
%‘g’rﬁélaﬁ?ﬂ% - PURIQUCEhs 2 and 3 wherein the

d i f fI? B%Beeﬂgﬁg\ﬁo@hﬁ rdpeBE e ma’r:"ng Wegandshis @ %‘Q‘A\ﬁon@@wﬂr@&ce

| adder - der of d ucose oligoners. not
senmdarypeatabohtebdtah eﬁhxjyurmlb&ctﬂrl@lramdl-armﬁémhRctwwme[p’\mz)de et

A" SRrese | ucose rke circl
1 PG e 5 SRETRRD L dp A o g iget e ol o
rH&ic@Ctﬂxﬁf dré Clokmhgf des 7G.c., ThquisRPana! ivhick assd tapd kill
pl n at IeasﬂtC) 3 fractgl gﬁgﬂ(lsé 18&21nd 20)@Wlth hi §h ant i
eukaiyetie reels aunilarlyt (o ofer mllygmyn@mbl@jepepudes [Anderluh et al,
Sug}a ctrophoresis showed that the active fractions are
ti des. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The v
pr eswhtilsti redacihg ohe i sreent davgmioht ioo peaceixd, r thet prdsdnt dnventors

aquatic organi sns_for preventian of cel|] adhesjon and
disgop prse Shab AQYREF APSUG PREANIFIE COMPHRS Fitiskio] hﬂpwswgﬁi on of

the RI &sSemwid ?ﬁl’éﬁ%bﬁw qRyY 1}9Qheb%tx5§1 le¥ rb@&'io%t %Qh"‘fo‘ilgws the

reference to rawi ngs and accohpanyi ng
preest nnvpmomhaveBsifowetmk shaienéxtigetst ofl ﬁds(eebn@tﬁsh) and sessile

t det
critars M te S TAGPFROLH BHPeEa Brorting ool [feRifs of the
préRt infdhtiod) pteQektcttehPadiRrendé t(f @l!ir‘fa{éeé (Flkllil@ 2}0 ITheyd &dracts
descrlptlon or exenplified by

Exa
WErAVRAit ba@wrncsiabapd\kﬂlé nft affeﬁérba@tﬁt;@ldgmﬁh s(Tebleo¥ Bsampje 2,
h eolglg ﬁ dAotg &:?ir ?(ﬁ}u %mn r aseo%’ %uﬁ%ygu sﬁ‘ nhigted fﬁgr 1s§1ated

er gt ogy an
frepiphoyedches eqmna $erftawlest efsewell as for Actinia equina acrorhageal tlssue

(Figures 3A-D). The anti-adhesion effect of isolated fractions was similarly effective
on gram positive and gram negative bacteria (Figure 5) inhibiting bacterial adhesion
and consequently biofilm formation (Figure 6C). The active agents in the Actinia
equina fractions were identified as being polypeptides (Figure 7B). Additionally,
crude extracts of Aiptasia pulchella revealed anti-adherence/biofilm formation
activity (Figure 10). The active agents in the Aiptasia pulchella were identified as
being polysaccharides and polypeptides (Figures 10-12).

The active protein from Actinia equine is equinatoxin 2- Equinatoxin-2

precursor (Equinatoxin II) (EqT IT) (EqTII).Genbank ACCESSION no. P61914:
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pur pose of description and should not be regarded as

l[imting. One of the major concerns in nedicine is
wWOorR@poki7ad bi of il mformation. In humans, biofi PG?B(II&ﬂ@/(ElZM

cause of system c infections (e.g., nosocownw

i nfections) andare a maj or jgoncern when introduci ng

M@REﬁW‘WV’I‘Ml@§A®AMKKIBE@)EEMR§ADV&G§%DG@@JESF@ILK

venous cat heters, nmechani cal heart val ves and
TWWW&BKI@VGM DNES @K E WAl AbNA YERSST R Vi Iy PHGKALL

e e A

YI@GKM@&DQR\MY*EELWMWGM&TRN&@YGLKSR@MNSSGHAI
corrosion in industrial systens, oil souring and

LEHSSHUA (PR IBiNPil)ms are very difficult to elininate

sin g?}%g{;ggégﬁﬁ t%?a%aagt %aamgs n@ﬁﬁra@ g%ge %lg%pgﬁ%gva%ﬁ-

can w hos e enviro nts, suc
adhesiRaeagghtsrdesived Gromndquatic sdssibd Gﬂgamgmmiasd (rEng“ucular from sessile

Crgane oHSaPasPR B, ok P iieg TS oM s B Beio e geonts (e
inf¥BHA goidhés‘?&r Anglgdrerfeg(l;glme anﬂ rhxﬁaﬁetg%\beaﬂ)ac?&fi) %ge'tlfei" REA their

activities , Mor eover, “sea

abiite nw eésct(the gniﬁalAczu]nnrableeqages a>)° rhlauﬂnach duofilsh Gwmation, makes
roduce toxic, ep es

s e g1 o S kPR RS it hegantf-adhesive

agéﬁtﬁn de@érmédt Rr8hNeE Mmble @biing GiekficdtioReRhi dB%s production
[ Anderluh et al., supra]. Wilst reducing the present

théraeferTniaddition theinstabibiy, (i pm@SIQtﬂ@@etmenwm@rnﬁrﬁalscondltwm) makes
di scovere uatl ani sns COlTprl Se
Gk EEoy BRI Sl & R0ERE afo? SRS Eait]

ownh her ei nbel ow and

i n thesEXaoRlies t¢ o6t iagecrof et pebémviayertioa théresler}irowded a
i nventors have shown that crude extracts. of fkgg ee
&0

methed o hprexpmiingeadicsion i datdllafs A RYERSSH dae and mprising
coﬁﬁgﬂi?eélﬁl%)cell%{}{ 28 GPosATH A s F3nt %l'? (ﬁ.ﬁ\ee %&éﬁgﬁnpgaptaﬂ% of

invention, prevent bacteria rence
pr&\wnflag adheSteingifitiee @)1, to Blvasfeces Hterahytgeventieg lad)hesmn of acelltoa
Qacter|0|d al and did not affect bacterial growh
SUHbl e 1, Exanple 2, hereinbelow). A bacteria

ant 'oﬁtfﬂ?ﬁﬁy ofe eEf %ty é&?r?prlfsé‘ hishfle 8d1bsioantsmata®hist@herein the

i sol ated friacti ons of Actinia equi na tentacles as well
pheasef tringlet ¢ahli argagisinia refetsotohagenicellvles @éga(nﬁr@mlgs termed a

Th dh ffect of t t]
AR SF Py TPt TGS 6 GHEDiE o 3 FReebf bR can
be%glﬁiaky(ﬁlc%ﬁ(‘?l@ bl ofdahi@h @.5) profoRbdbt fungi ﬁﬁ(‘dxaﬁl!pﬁi yeast) or a

an

adhesi on consequentl& biofilmformation (Fi gure
prgl@ryotishengle e¢l areapismt (§-gi. hagtaida prarchaed). e hhg vingle calé pregpisms

fjﬁ@%ﬁ eke%." ﬂf\)eflﬁc?tgmgyc‘ b A RALip QIPJJO%%n{ Kb 4ol @ample ina

biofilm, as 1solated cells or as a cell suspension.

- As used herein the term "biofilm" refers to an extracellular matrix in which
microorganisms are dispersed and/or form colonies. The biofilm typically is made of
polysaccharides and other macromolecules. '

Exemplary bacterial cells, whose adhesion may be prevented according to the
method of the present invention, include gram positive bacteria and gram negative

bacteria.
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crude extracts of Aiptasia pulchella reveal ed

anti - adherence/ biofilmformation activity (Figure 10).
wabmomst7id/e agents in the Al ptasia pul chel |l a WeeBIL2008/001264

identified as being pol ysacchari des and pol ypepti des

(Figures 10-12). The activel7protein from Actinia

equi TR 8 Juhraat susitive2 -babidHA M adsOXisétt 2helpdif CEITEIOT to - bacteria

(Equi natoxin 11) (EQT I1). (EQTII). Genbank ACCESSI ON
chagsicterized by having as part of their cell wall structure peptidoglycan as well as

po@f%%%ﬂgg%dy o liYGiMaGias bk Ewatﬁ%%ﬁ%%ﬁ@%@%m

reZAoBAINGHMKRIFAYGIDNE FESIRMTAL NREPRSGTSDIA/ICRMI\fRsIEALbacteria

.Y DRGPVATGAVGVLAYLIVEDGNT L AVL FSVRPYDYNW SNWANVRI -
IHQ%WEELWNL% RSO PRRCRNERR ffostridium

chtﬁgg KACToSteRiun® Nk frihbens] 2kaBsti@agt Nepp.t NEIREERRAL  tetani,

chi'ngs portray a w de range of novel antiadhesive .
Cayeeitastedemi gdhtierioen ipnpcbecterwsi jekapurgadinterecaeags ifaecalis,

articular fromsessile. Cnidarians. -The broad spectrum
Efflopepts o iaanba R BrioT P B g AR ELPRYHED SpE ! §idntRe
vagHalif) [adnee1@dRRsHiABRE, WeadBrRoBtt ke, agcoBE@BNNAJabicksus, -
bacteria) together with their ability to effect the
My eghapigriumayiyne eembplex sMaeehacistivm chelsbpalMpjobpetprym fortuitum,
formati.on, ;npkes .t hesea agent.s . pri dj
MERslgR M GRUTE” aRERh B, el IRERGm teprae
Magshat erid@shiridieg Mecsbabtefiu® ehafuiabduen, Vigddbadtgrium smegmatis,
nodi ficati ons and mass production thereof. In additjon
Myehagtesiumy tpirgey  Mycebagtersymt drhesculesisenMycoharisituap  ulcerans,

NG&Rlh tsg;? n g%%??dcé% Itllggé @%ﬁﬁgt?ép?oc%%%s%ﬁ PrOri iR espp.,

array atio accor t o one aspect
Savéink Hetepy Smphylocareentaurns,t Bapbylosocpnoaudadars, Bapigdocotcus

revent | adhesi on of cell to a surface, t hod
ceBi5pr PEPHEORGHERGEPHGH  RuaauicoRs B PGS  TemigEoceus
hddRolygicus, rﬁm}?l’bc@%@t}ioﬁliﬁiﬁ,g%bm&fé@@iu@d&fenﬂé,es’t@ﬂ{ﬁld&ccus
adheésion of the cell to a surface, thereby. preventing

sagetaedyioqusof Staptelldcocensa sapfogbyticuspt i Baptiylgeoceuse sehleifer,

conpri se si ngl.e cel |l organi sm. used herein
SRR Suftadh o XEnisost s Mot oruttSebaE! hytosus
Steipteatbdud! algaRE@RnNi @Gupl SB tstepbodtusl CSaeptaesticaIN Mgiosus,

m crobe. The single cell Qrggnisn1of t he present L
Straplacesus boyisn SHEPIECAOGRR FBE:| LIePIasgr@ls M1 SHiepiQaeashs milleri,

St%)e?)g%aot:c@r ol 8462 Ogtr%ﬂéi{)](%)iccﬁsor midtany ! eS%gﬁg&)c%n?sr . jmglrlmoniae,

ryotic single organism (e. g., bacteri
Stagptdraea)s. phlogersisngbmupel A astigptocsatms)of Stieptopsceae ntsalivarius,
i nvention may be in any cellular environnent, such as

SHERHORLEUTSAREVS 0 a

The term "Gram-negative bacteria" as used herein refer to bacteria
characterized by the presence of a double membrane surrounding each bacterial cell.
Representative Gram-negative bacteria include Acinetobacter calcoaceticus,
Acinetobacter baumannii, Actinobacillus actinomycetemcomitans, Aeromonas
hydrophila, Alcaligenes xylosoxidans, Bacteroides, Bacteroides fragilis, Bartonella
bacilliformis, Bordetella spp., Borrelia burgdorferi, Branhamella catarrhalis, Brucella
spp., Campylobacter spp., Chalmydia pneumoniae, Chlamydia psittaci, Chlamydia
trachomatis, Chromobacterium violaceum, Citrobacter spp., Eikenella corrodens,

Enterobacter aerogenes, Escherichia coli, Flavobacterium meningosepticum,
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biofilm as isolated cells or as a cell suspension. As
used herein the term"biofilm refers to an

we@zdwaswhd ul ar matrix in which mcroorgani sms BCEIL2008/001264
di spersed and/or form colonies. The biofilmtypically
I's made of pol ysacchari des 1gnd ot her macronol ecul es.

F@mrﬁwslﬁcor dlo?éulﬁseinlﬂﬁeniﬁ@ @enﬁﬂﬁ’ﬁﬁé 9bb. nﬁé’llcl?)%acter pylori,

prevent ed to the nethod of the presen

' Klebsielitt prorumdniee) Kd@sgilamppoéﬁgmnélzbw eképgospird SgpaMoraxella

ne |v bact.eri a. The rm Gram osi t.ive bact.eria”
coffEdalin arir Gt bPiehne: hEESHATGT PhaRSetay EReE hlyriGec
N@i&eﬁ@ rrﬁerﬁﬁ%lhﬂ‘@l Pagi@lréllavadulltoitlh,URIebiothop &P higotdiyea Préstella
as po ysaccharldes and/ or teichoic acids and are
spph qu@uSempz ddovdencifeiertedsi. sewdomangs agiuginosas Feeudomonas spp.,
DT SRIRL, SRR Uy RSB W sgmonee oo

Saﬁiﬂﬁméllauglpﬁhtﬂb?@ﬁa SmarBesterd Shidetin i gpp), ﬂpgella@cﬁ&tf I'Efeptm\ema
botul i num C ostrjdiumperfringens, Costridiums

- cagyinr jlaeRanemar RANliduner VicaeRgnaE AW pFRISEHFYB, tEpdnema
. pegg{i Y SRAEIA ?II:E\BeJ Bivsid! éllzﬂmer'fenﬂf%rﬁﬁ%ﬁﬂﬁug aie&ﬁhiasenterocohtlca

rococcus cl um Erysipelothrix rhusiopath
YeEsuhaqieemg um Spp , Gardnerella vaginalis, Gerrel I a
nmor b | | or um

t b t ] )
abscE¥s M eg,gg? S}SSF 63‘55 u'iﬁf%/g 8 E’(%?Bhltce Pieapysms

chﬁﬁ%{eﬁﬁé@b Mécﬂbs"é%@Bf ér'BPutlﬁ&JsLHeHbWéll W&Q{bﬁféﬁﬁﬁ joH Y of species,
haenophi | 1 um M/cobact er i um kansasi'i, Mycob acteri um

filampntaes gipcbsaonelticelmlareinipheen Reprosentativer fungi whose adhesion

B BN AR ESEUR STBRy GRPEFL b b

albit&B! Faschakipdedi (ﬁ:r@\@sﬂae Cali&C Qtbiigta N Ogedida parapsilosis and
Pept ost r ept ococcus spp., Proprioni bacterium spp.

Capgidei dwhlinigps®, St aphyl ococcus aureus, Staphyl ococcus
au“&é“u@éc% Sheﬁeﬁ aRBYLRERC p]%fl' v&l"i‘iﬂgtécﬁre ?g‘a ?ék&‘%&%&écmg or

cohnit, OCOCcCcus e erm ococcus
elinaiaaiigytdllc m&achﬁiteﬁlpfwh cudaEu@. g dryi ra:dacm@tthfp mté of erowth on a

su&g%hgﬂeggggb'u g'nes(g)ﬁr{ | oﬁfg}gg g %g%ﬁ{ﬂ%%%evem cell adhesion
byS & hRich &fsi 10 &J aRE! REREDHYS b§'2’@5I Y ANRore SirafRMO1P $9CHHS, more

war neri, Staphylococcus Xyl osus, Strept ococcus
prafgedbascfoya‘&) (’/grmup‘ aeﬁetraldpthycé@&(qs)norstprﬁpnabkyobmﬁ@ %, more

oA B RS TSR S B PSP GRS 6%t mos

préfef®P} BE Q00%Sasthéds@ed b§tef &t LABOSi61 assaY! @x8mplary cell adhesion
Strept ococcus pneunoni ae, Strept ococcus

asgays grpdeacribadeisraie belewsand isthedprasmirscgstioy! pt%m/@}lpwg It will be

appreciated that the compositions of the present invention may also be capable of
preventing cell aggregation (i.e. cell aggregation not to a surface). |

The present invention contemplates prevention of cellular adhesion td a wide
variety of surfaces including fabrics, fibers, foams, films, concretes, masonries, glass,
metals, plastics, polymers, and like.

According to one embodiment, the surface is comprised in a device that is
susceptible to biofilm formation. = Exemplary devices whose surfaces are
contemplated by the present invention include, but are not limited to, vessel hulls,

automobile surfaces, air plane surfaces, membranes, filters, and industrial equipment.
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Streptococcus sanguis. The term "G am negative
bacteria" as used herein refer to bacteria

wa@bavastesr i zed by the presence of a doubl e menPCEIIEZ008/001264
surroundi ng each bacterial cell. Representative
G am negative bacteria inclyde Acinetobacter
cal CAAC Bl il Smaf Gl 3ehO %ﬁ#ﬁge&%mﬁuau de«%eég NARAThd ! Sand
actinonycet entomi tans, ononas hydr ophi

1rn@lamd i Graeglex yf asbxiether deBacﬁt enspiudests, Batmpl@ﬂltel erclude any

giljs, Bartonella bacilliform rdetella spp. ,.
lopd 3¢ EPHUG: TioPFinEp BRI (PRI (frapFSrenchEy ‘into 2
mﬁhﬁﬁﬁbﬂ SrgBiiBm, seABYIHRRAR! Repehdhtativehaddidalldevices, instruments,
pneunoni ae, Cﬂla dia psittaci, Chlanydia trachomati s,

anchiroptotachet Fath bt oped: eaenrdia t foo e prepens ppventionk e a for
ex‘é{%[g[eo %grﬂfal \%H(tn?sr&%%rg rurﬂ}%}p d&t gl‘gb%? p@éﬂeﬁf‘{@eé’ Ghéchanical

obacterium nmeni ngagse cun1 eriumspp.,

heaaerial] patemakérk, umzaiar gfdatemteﬂftmaua ;ﬁ@@hetlcljeinmomhms of
pylori, Klebsiella pneuponiae, Kl ebsjella sp

'prgw,tlagéeﬂlaatﬁgbmenlgbtr@%(;a,l adeghtﬁs angptusther |e‘yaamples thereof are

deSairg rh'%ff’éxﬁ ﬁelﬂgbr ganel | a norganii, Mycopl asma

pneunoni ae, I sseria gonorrhoeae Nei sseri-a

meni Agiotdidg $0 aRathte embbdiaent theosirtiae iPlcempusminasa biological
.shi eIIO| Prevotella s S spp.
PrSTRARPEC FerdPnciamnly é?%mmﬁéaéugsavﬁéﬁ O*&# i nosa,

Ps e ULO FRABSH P Bhe: mEh6 & QF kigd ﬁreﬁﬁn@mﬁﬁbﬂ is effeele@t ByStdhtacting

rickettsii, Rochalimea spp., Salnonella spp
theatlhwirbla comppsition ficer AR B uRtinwreaaisoe papabletif pegveating pdhesion

! s nei, Treponenma carateum Treponena
ofdl oA S

eponena pal | i dum endenm cum Treponena

per t @nuged Vi@irtihone! tedms PeontacinBr i refegab ethaepositidiing of the
vul nj fi cus, Yer sinia enterocoliti ca, Yer S| Nl a pest I S.

commesitiensrof hgrrypsenbinvariinn sishdhai ther aregn dieetpy indirect contact
wnf bR ?%Esqpéqée(fls% 'as\gﬁyf ﬁﬂ?f gca}:ﬁ{}é %ﬂt p&fnoé&%d Wl?ﬁr? Chle to
0 wa t majority o

't nous ce
premCIadhesufri bAreliy diesetgr O"Wtda ds prekdnt Qannltibarcohyep’(maies both
resentative fun%é whose adhesi on ma event ed

aPRERSE B GOPBOT HRNSHE HSPSPCTY HAV g &t 2 idGVEING SHrface and/or

mkﬁg&gﬂ@cgamghgqmggblcans Sacchar onyces cereV|S|ae
Candi da gl abrata, Candida parapsilosis and Candi da

dubl Threi emgdosing Asayube difeesed im viviee(i.phwithia & praamaitamrig)dy) ex
vig R ImRels BirSheL PpL B8 BpuREndl of b Bt s b mamgpation

mgﬂpmﬁh on a surface). Preferably, the conpositions of
resent invention prevent cell adhesion by as nuch
as 1 npactingrtee pRrapasitigys yvithya sufape capbe epdedpdng gnipypethod

kn%gvn’ﬁl tl[;g)z{r?lncludmg spraying, spreading, wetting, immersing, dipping, painting,
ultrasonic welding, welding, bonding or adhering. The compositions of the present
invention may be attached as monolayers or multiple layers.

According to one embodiment, the compositions of the present invention may
be comprised in a whole living aquatic organism. For example, the present invention
contemplates adding live aquatic organisms to an underwater environment such that
they are able to contact a surface and/or cells adhered thereto (e.g. underwater pipes,
ship hull) preventing microorganism adhesion thereto. It will be apprecivated that the

active agent may be secreted from the aquatic organism. In this case, the aquatic
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preferably by 40 % nore preferably by 50 % nore
preferably by 60 % nore preferably by 70 % nore
w@e@besdnl y by 80 % nore preferably by 90 % apci/mzses/001264
preferably by 100% as neasured by a cell adhesion
assay. Exenplary cell adhesion assays are descri bed
%%i@xh%&@ln%\’vhﬂkdtd Pe il @irket ateRlaes wiCthi Q0rth&abr ﬁﬁ’érb&%msm
be appreciated that the conpositions of the
cqbltselsé i suffigient prokinpityysugh ghat lﬁee acdiyalopent of atﬂqb o @ififupnty its site

re ation (i regat. on naf

0 Sa[ﬂ;lf)lé ng cog}pé)glgmls ?fc @8 Hﬁs n& On%lon n}agt egre%d into water
arfdl 83¢a@nihi WiteObuidaigh afeatfdits s@h hof@ éMadﬁ)lel aéSaﬁhMio&f of sea

surfaces including fabrics, fibers, foans, fil s,
walgner raekish weisbnr i es, gl ass, netals, plastics,

pol y G !

2oV A AL e A T e

whiter kehwaitdrnmant Qmaahe on freEeatpd) asuyh de Vfor esanapio se fisluof acsessile

are contenpl ated by the present invention include, but
agafic AR ted to, vessel hull's, autonobile surfaces,

ai r BLaRgs fEffAcrs hﬁ@@bﬁéﬁ?é aqlidtﬂct (?r@§msrﬁn (ilefefkdfésﬁr[ 'a@uatlc

equi pment . The Surf gce may al so be comnprised in nedical :
ongemsmemlch isgtot ey nsqviemitdr ehishsisome aExarqfll‘eélf@fZYQi@ chquatic.

cal .devices, .instruments
se{ce By o gkl B g Pt PR pRind,
sueh aB&J AR BL ke Hulit ¥ adhippdieadb i F)aylsl@ul @i¢Hos4Be t6 e sudSirate, or for
human. Representative nedi cal devices, instrunments,
agradherrpasan(sgtstene fishy be used accordlng to the present
Icgzl ﬁg%érﬁ)élaﬂyrk%gsﬂg% an?#rﬁeli&@pgé But gr%t L g@ 1t\é? Q{?,L&%sesg? cnidarians

suth el antaddlsedh e:aerrﬁoneal(e/ gSActifs ethe had Aipasiulpatchghl®f tex, pens,
stents and prosthetic joints. Methods of prevepti

aqv@tw S%ﬁﬁltleak@hwe(ﬁtg vellyfishilanyp). dthi eedlinggnemanehap hydrotds (c.g.

%m? gﬁﬁﬁ‘ig d herein bel ow. According
é& §£ ﬁgﬁl eéguiface is conprised in a

b| ol Brgroplhryt ﬁsh; ltl&l,t sajc be ased cacccmzlmgptoethlsmapmt iofirthe present
ned t he

e e e Pohore dup B R A haUE Sirteio o i he(hig 4 the

bdMdnh 18 ef BMBRSbdeh® SofdedMed in REIRr Ca®isdahichishaRahi€ e8f and
preventing adhesion of the cell to a surface. As used

Gﬁﬁﬂ&|n the term"” contactlng refers to the p05|t|on|ng
t the present ven n ch t hat .
th eyAg?oéglnE?% |arr1%t§?r ey odhr& t ([‘lke cogH)togléans E)# ﬁ1 t;hr et 1nvgr%t10n
magl be sokedCRbh Iqidlicoighismsray that the active agent
conprised withinis able to
As used herein, the term 1solated" refers to a composition that has been
removed from its in-vivo location (e.g. aquatic organism). Preferably the isolated
compositions of the present invention are substantially free from other substances
(e.g., other proteins that do not comprise anti-adhesive effects) that are present in
their in-vivo location (i.e. purified or semi-purified).
Thus, according to one embodiment of this aspect of the present invention, the
compositions of the present invention can be crude extracts or polar extracts.

As used herein the phrase "crude extract” refers to an unprocessed extract of

cells or tissues of aquatic organism origin. Methods of obtaining crude extracts are
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prevent adhesion of cells thereto. Thus, the present
i nvention contenpl ates both applying the conpositions
w@boovka77pF esent i nvention to a desirabl e surf aper/ardésonni2es
directly to the adhesive cells. The contacting nmay be
effected in vivo (i.e. within a manmal i an body), ex
well MR infthe laft #8!ih@udEoBéstod 501k e tRARY) digRehomPsf dells or
vitro (i.e. outside a manmalian body). Contacting the
tispusrpod hemogenizgtion lysatesr f ace can be effected using any
et %sdugegphm@eihnthgh%%y" Io&%'eliéglacgg r&Rf 20! F%rudsepgﬁlaaq{ A& ther
wet t'1'ng, 1 nfrersing, di p[gl ng, painting, ultrasonic
puyiikdibpahe wel 6ff n@olabesidemng FlaradhenisnguchTdieacetonitrile, water or
conmpositions of the present invention nay be attached
anyROTH A5E AVRk knyn jrythe ¥ @nd aayr ke usedcior ofitriy 16¢JatgA dractions.
! { ol o p .
Poflf RS comtoSeq DR IPLSEY, LB°ARRARE Cont QAo o
coFientecoatplunrds thaeignizese polar exaradts dus cesultengpinakselsted ddichgns.
|ive aquatic oli1 ani sns, t o an underwat.er environmen
The, R :

t
T fdfaCts oy the EesgRl IMVEWIQUoRER COMRTIST AP PEFCEREEDPT Polar

soleht BcRERS B e840 16 8% Golakl SSIGEMRL R 0PARIar sdRERL, 20- 30
hul 1) preventing m croorgani sm adhesion thereto. It

% wioldr sobveat P0e di0aYoepblarhslvanhedtact(l Yepelge mivery S&e60 % polar

so it Gam e Hene ots B Sy an oy 0 FTR sl

Wi t M debRlisgiof ohe @nthoditheit 0PhPRIRbETOE Bel fiesehtibivérilion, the polar
sufficient Er oxim t%/ such that the active agent is
extipites derimed frometentgclet tissug peagprhagedl dissueTeia sea peemone (e.g.
0 a 3 . e .
AR PSP b0 B SRER AT R AT BT b
absutch 1@9%%6 hagtoixdapdbeutl4®-80 ivh atdtoitrilié os @bowwa)ed) U acetonitrile,

bracki sh water.. As_used herein the phr asE “aquati c .
(Vir faliRfed ippmpRSIEPR). t BUAiCTHPEFa RS PRIRT GFIFRST Oh the igpet invention

m§n¥é|: gﬁ)‘ﬁg?ﬂgtaéiggél%l 1qr ’rﬁ@?%@%ﬁ&ém%&ﬁ At es%r Rﬁéﬁfﬂﬁl fhay

e aquati ¢ organism As 0S erein, .
cotripeisp labate8 13 e%s htatoratiligt dtouorl G0 Sirhcetedioils, almuar22-26 %

uat.i c_or gani. smwhi ch .i ot | y nmovi.ng for at
acf e 8y AR Db iPplele PPk ob [t mRRMEPR. esal 1 o
org @(Ucﬁfﬂﬁné‘f& OMES Hﬁbbdﬁnﬁﬁf, ) @&I\Je)’ag%htts aahRré cbBpesi®ssi 6t the
substrate of sone kind, such as to a rock or the hull

presentaingéntipndare pelyppptydssc dlor gharhplealie presenhimventpest raye shown
o L% 0 SNTEL AR i DRORBEA Pl SRR
pobgsptides (Migwlas i7BSor Actinia equina and data not shown for Aiptasia
pulchella). A non-limiting example is SEQ ID NO:1. Thus, exemplary polypeptide
agents that may serve as active agents in the compositions of the present invention are
those characterized by a peak mass of 19863 Da, 9926 Da, 8261 Da or 3655 Da. A
protein peak mass is measured by any instrument known to one of ordinary skill in
the art, for example, by MS-analysis such as MALDI-TOF (Voyager-DE STR
Applied Biosystems) using sinapinic acid as a matrix.

The compositions of the present invention may‘ also be expressed in-vivo

using genetic engineering techniques (e.g. using transgenic aquatic sessile

organisms).



10

15

20

25

30

such as corals, sea anenones (e.g. Actinia equine and
Ai ptasia pul chella), sea pens, aquatic sessile |arva
w@ e00g/03771€l | yfish | arva), tube dwelling anenonBST/H2G08/001264
hydroids (e.g. Chlorohydra viridissinm and Hydra
vul garis). Exenplary fish that may be used accordi ng
to tAW ex@SNAGtpdPfpebli®e REDS ABtivdd i EMtdnOduati@ ofdiaisey @bl May
those dwelling in shallow waters or those that hide at
betused boprewent lcel) edhastontiph eqeisaianin. duminatardns (6. kanigaopins 1, 2
e h f
aof S L Kol B A RS R 1S Y R Aot e
Adtive Biuigy). rEqmmOxlﬁs;Irm}eble fcﬁmmlmqlwatéea anerganm sd¢ils. orAnay be
used hereln the term"” |solgwg refers to
isqlafi dhs r@ frash, ¢t COMTSTONR I recred aFSOSHARELS thentegehyes of the
reRGehVAioh SoBinh®fHR A ARG D surBEET erably the
p
I SO te conpositions of the present invention are
subsA@ntdimg toyadaties e‘m‘mmhmeﬂrte thesadbist age®s irf ¢hegcqmpishimms of
h%)rotelns t hat do not cp ant @»h&élve e{fe t) h
the RERSCTBVGIHIER &fft PYINSACHRAT c5n FOT SEPTEARS GHESER lventors have.
shQH/ﬁ'tflét%@n% a?%f‘é‘ mRHE i4fpratY puﬂhb‘ﬂa WREC A1 Pdadehakided (Bgures10-
ermbodi nent his aspect of the present invention,
1144€). CJhp%SﬂX@mDhSY polysmhq;rd@s@qmsn alemay B9TVe AN agivecaegais in
€ SOAE IobrotBfe el DOl a5 fiPECoBBEEHAd Y SO 8 sion
HEeEC! 90@Ea&hz&ﬁiéeﬁlaﬂf:teﬁqatﬁirﬂ canWe@ffet b fah g infethddinoasio one
of obtaining crude extracts arewel|l known in the art

of sardingrycskilen dbt pec faropxapmlo i BAGE tnobgaecdaridy aualyyls yping
(mﬂ%hg&Le#§9ae?h§%5ﬁ§ nd honngenlzatlon | ysates. As

use "pol ar extract” refers to a
cr udecoerdingied ohel retrﬂtmmmmnidf i thik ippetthef theeprofena imhtion the

sol vent . %Iar sol vent s, h a ?cetonltrlle
COFIPOSIHABHP AL eé’F@*‘R}\‘ie‘PYe’RWB\%e ﬁﬁv %8 %Ptoéf?o"rrf&;f’si?é“’%%‘ty -

e. é Qh r&hé Ba%f%h@’ﬁﬁﬂorﬁfa@f’ch‘stﬁﬁ@ Pol ar sol vents, conposed
ol ar nol ecul'es, can di ssolve ionic: conpounds or

c ov a/f\@ntdln@t(pfmmm ‘entratlimamiof ehis aspsol eff the mqsamitlsvcmgs, the
ul n isolated fractions. .The trac
achiDy'of 8heli%s pGhPT B daRsRBs L AR Ein DS esBhed
fbpgwg@lﬁgmmgﬁhoﬁncludlng for exanple 1- 10 % pol ar
sol vent, 10- 20 96B8Iar sol vent, 20- 30 % pol ar

sol visnindicad eatiensthorempesiiansof thegesesbinyspigmgnay be used to

pré@ nY $1iim rm nhRAVGT AROI YA Y, tgeopr vt Rb ntemplates
o 55 FB e e

vent, pol ar sol've and

plfaﬁhwentlcal Aompodiing that oag tenixeditognéveaf ot hies mfepacmS inf the
t he present invention, the polar
body.

As used herein a "pharmaceutical composition" refers to a preparation of one
or more of the active ingredients described herein with other chemical components
such as physiologically suitable carriers and excipients. The purpose of a
pharmaceutical compbsition is to facilitate administration of a compound to an
organism. |

As used herein the term "active ingredient" refers to the aquatic organism

compositions (and agents purified therefrom) accountable for the intended biological

effect.
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extract is derived fromtentacle tissue or acrorhagea
tissue of a sea anenpne (e.g. Actinia equine).
wax@apsaly pol ar extracts derived from Acti ni aPE@mIL20€8/001264
may conprise about 1-10 % acetonitrile, about 40-60 %
acetonitrile or about 70-9O3% acetonitrile, (v/v of
t ot Al CRATRAST 1thON) phrkdes t PYLYREBpichile RRE&FaMIX T I @6fier0f and
the present invention may be from Al ptasia pul chell a.
"phienagoitivallp xceeptable easrierdl whiak inzeyphel wke lintarchengeablprefesdo a
) o Lo ) et
cola i A5NER! DL aeral bt G, fen £ BRI b does
nod@Blogite tthd bioldgidaV acfviflyGindlpraperiee oif thedtninAteal ebmguhd. An
one enbodi nent, the active agents in the conpositions
adpfvaphis insleded pnderthesstnbisesar e pol ypepti des. For

exanpl &, tt?ﬁ R:kﬁs %‘)Ic;éigﬁ‘[entte?er& tga\éﬁ ﬁlgdﬁv‘@uﬁs%ke Uddey o a
agents 1 h e Actinia equina-and the ptasi a
phatthadeati¢ah comacdiiian® faether fpdlitapepinidesatids oflmestiV8ingoadient.
Actinia equina and data not. shown for AiLptasi .
ER el WJoU ATHERION, (01t PHOPIERANBFRTF scalgiem) BrrRepae, calcium
phbEbtite, SXEOR! RE¥rsRAH YRR bF SierchI&Muost D8k vAlRYs, SRV, Pegetable
active agents in the conpositions of the present
oilsparehpdlyathyere gliiode characteri zed by a peak mass of
198 , 9926 Da, .8261 r. 3655 A prot ej eak
ms<T BN e F Sy A PR ER el Bt TopRRh the
laREdEMabY SKIREmindtdnhe Phbmack@icab>Seigakss,” D advSPabiadhitg €o.,
such as MALDI - TGk %beager-DE STR Appl i ed Bi osystens) .
Eagtang §As whighi inihereze fudlyascaiperated iby refprrace ang assi fuitherdes¢ribed
ngg%g;ent i nvention may al so be expressed in-vivo
SI'Ng génetic engineering techniques (e.g. using
~ tr anggeirhtordytiel phags@ulicl 06:gpovitseTs)ofAlle poeedmlimvreytion may
pol ypepti de agent derived from an, aquati c organi sm
bg mmwgvedo@ selyegtgnieed diprealdn ordgaa ereyen| o treat a pathogen
inRQHbpat oxi n. Equi natoxins (i.e., equinatoxins 1, 2 and
%? are well known in the art as pore form ng toxins
f oundlls iuseds dareimeho e (‘sutgect iAchdedi theeglli mefPrs to a mammal,

E§§hggtﬁxins, may be conprised in sea anenone cells or
Pr a pwppn Rt her ef rom Any equi natoxin may be used

acCcoAdiBdl herelhehe! RAGNHALENET refdtS (BT RFIBR! rdvBMAY, ia@Bnuating,
for inhibiting cell adhesion to a surface. According
alleyiatingt isimizind GUpRRssing prehaldng (he daleterieusi affectseof a pathogen
in&gﬁggsitions of the present invention are
pol'ysaccharides. For exanple, the present inventors
haveAshped hdieih et piasadpathsgém iifbetioN ptefissato any medical
pul chel |l a were polysaccharj des, (Figures 10- 11A-C).
copdiiion whighp I caussd] PE ag cRRILERICa gERARIS Ty Hitamrlgs dr pathogen
infR (G LcFudY &t Sark Mot limited to, chronic infectious diseases, subacute

infectious diseases, acute infectious diseases, viral diseases, bacterial diseases,

hetr
u

protozoan diseases, parasitic diseases, fungal diseases, mycoplasma diseases, archaea
diseases and prion diseases.

According to one embodiment, the pathogen infection is caused by an
organism capable of growing in or on a biofilm.

Examples of pathogen infections caused by microbial biofilms include native
valve endocarditis (NVE), otitis media (OM), chronic bacterial prostatitis, cystic

fibrosis (CF) and periodontitis.  Additional pathogen infections that are not
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t he conpositions of the present invention are those
characterized by size exclusion HPLC. Pol ysaccharide

wa@bapast7es i zati on can be effected by any met hoRICRII2ess/001264
to one of ordinary skill in the art, for exanple, by
PACE (pol ysacchari de anal ysiss usi ng car bohydrate gel

spRLECAIIP RAKRS B bioAGROLRIRE, bt 28GR MHARBNIrindfy fnfécSions,
aspect” of the present i nvent | on, the conpositions of

feale peratbitact infentivhpandmacwsonind bifectipnpdukite implantation of
cytgstatic.agtivity - e.g. the re naqt .hac [,Cl .

RS R Vil ot s AR, Bferions

infdetisnsasPeotthéc hdagt HeSe piosihgue dihoinfectibas, anfettions Yof @ntral
the active agent of the coppositions of the pr esegéb .
neryRISnDYSA PRI @sbppedic ABplashit{getiopspprqemaker gl deigbrillator
. o |. . «
oL SRR S AR CATBESLL RQRR, btpaniesent, i
tracit Vinfechaoorinfectiging, oft the fenede penital vieart,i mifections assokmteds with

erBP GO BibE S Bl BRCa ¥ TP Ae. used

her e 9 \Red H%{n”ﬁﬁ%ﬁrﬁ&a"pa%@ﬁéi drb@ism? edBisStot hyasingle cell

preparation of one or nore of the active ingredients

orgagsmividech tseapable of ¢ansing discasshespecially e divpgrmeisraprgandsm such
a si ol.oqgi.cgl | uitable carriers and excipkents. .

N R e L S R A

orf @6idfilinat¥aRdediimsh pathbSéhi® breanBH¥RAHNGh @maikls (e.g. humans)
organism As used herein the term "active ingredient”

asreiples ary ease sliggasel c Thesganrlyde,coarmes nos Bméted angMannheimia

ent.s. purjfi e . AC bl 1\he .
e R i R T R R
ne"cp(fhp}@'n@h o@maigl l)l_ivaﬁ (Bbsttea:t)%) ?S’t@ﬁ’fyidc@té’usaﬂﬂ}‘eus hand Psegdomonas

"pharmaceutically acceptable carrier,"” iC y be )
a%waosw@f%wwﬂp&@9%?94?%{461%{1l-@ a0k ?ﬁ@@moa% fPRdFusIng
erﬁé}ﬁk%,%«?hg%& s UoFes 8RSt AR oddub '6?0 HRRisiCadlhe OM), and

orgafi s es not abrogate the ogi cal activity
Steapdo qoraper, Stapgylotodchep. Adridiics ted dspecgifposmdeauging NVE).

adj uyant. i s incl.uyd %@# der these phrases. Herein,.th

Fer it Bhche ot at 0reilmenl S RaRr i Gl Becaon abining o e
préscRN AVIRESH la§ He oRmRRSM WitRbthd thdafth&iR mdtBéds! idoMn€in the art
~adm ni stration of an active ingredient. Exanples, .
(i, combinatiomiherspy bnlhese inshudepbwmranatiiniteddo catisierapial agents
suzh’ gsonp%}u%illiﬁsel gépltjlgfosporins, carbapenems, aminoglycosides, macrolides,
lincomycins, tetracyclines, chloramphenicol, and griseofulvin.

Suitable routes of administration may, for example, include oral, rectal,
transmucosal, especially transnasal, intestinal, or parenteral delivery, including
intramuscular, subcutaneous, and intramedullary injections, as well as intrathecal,
direct intraventricular, intravenous, inrtaperitoneal, intranasal, or intraocular
injections. |

Alternately, one may administer the pharmaceutical composition in a local
rather than systemic manner, for example, via injection of the pharmaceutical
composition directly into a tissue region of a patient.

Pharmaceutical compositions of the present invention may be manufactured

by processes well known in the art, e.g., by means of conventional mixing, dissolving,
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phosphate, various sugars and types of starch,
cel lul ose derivatives, gelatin, vegetable oils, and
w@eiog®esiyd ene gl ycol s. Techni ques for fornul at PONTIZ0ER/001264
adm ni stration of drugs may be found in the |atest
edition of "Rem ngton's Phasmaceutical Sciences,"” Mck
grgﬂ{mﬂn%h'd?Qge@nakuE;ﬁ%@i@atngA errYi‘ﬁélF)hn% Sed?sﬁf)s%'ldilnfgmehﬁfap ing, or
i ncorporated by réferénce and are turther describ
lybrghileding besicesses. As nment i oned, the pharnaceutlca
co sitiaon f the.present i.nventi . .
cameeragiied solPEuBf BIEF hsr MASHPRedRHb % pusegay inygption
thiX £M¢MHe PFmulagdtinacopéntivgsmhdiee CkingroneAsr MSfbdey@foﬂhgbally
the term"subject in need thereof refers to a
acperigle spigrsacomprisingsesirients andsaydiariasePeich f@ﬁétaﬁf‘epwessmg
t
of t{l{ g&wqu%reaﬁflﬁ iito. p?er%ééft ogg E’hF‘;iF g%érg !5% lgl}l&glr }ﬁagr}ntg{éﬁg&%lﬁ'g Proper
fortmhlati@r lsQlldﬁerEIEﬁtﬁqioa tlodf roatepdtaimgestratiohebbsean. As used

here| n.the, phrase .’ at hogen ection" refers to .an
i KA iEGisth e gRtivh dr%tsc%ﬁéeeahwaa%aﬁlwegmwn tnay be

foRh@RfH S aﬁééﬁg’k(ﬂﬁtl&{s alagsnin PARESILARALY Behpattle Btfers

are not onlc i'nfect’ ous di Seases,
sushibasc lHaakisn fselutipnu Rinfes'sasdstioracot ehysiblgidab walt buffer. For

uapk B BaninEauh POl PPiriricdadt BEFEN e permeated are
used FAAS ESrmUMRAPE G PRtk ARAGE SencMilfNRRAVIingR@aes and
prion di seases. According to one enbodi nent, the

pat Hisgdepicaifadotinisimatios, eessrponijionn obthsapiesant dnjsatiersmey be ',
fog’ﬂlf(])l ?%%%g:lga canft blagltl Er segxggﬁjaﬁs of pat hogen

ause m’crobil ofilms include native

val viredigio E(ﬂflﬁﬁhiﬂaﬁoﬁ NYE) phaghdckitical@dinpo§itdh ,cas yeofvirfiulated
bacterial prostatitis, cysUcﬂbrosm%CF{yand )
regshsbyi RyoswRbiping thengrtive icpmapunda v bigdirnagestiea! yracceniahle garaiers

w&?i{ﬁmﬁ:' x}; 'tl?@!nlty fHch rc'apr}grf gnefb‘? Bie0 ;lgﬁamcéuﬂ%lu&% o@fﬁon to be

e not Timted to urinary 1 nfections, female denit
fotrnaiatedl a$ etrabletsnsmﬂm,d dp{geeﬂ,mcapauld nfligoids poreslsd usyrogms, slumes
| ant at i cal devi c EC| ude vascu

SUBPRRR . o et [ e 10 aPELr PEPURP oBY HbUREe Tt egpirBpEological

prepdr&fdnk FSoaf u&r&ﬁtﬂé%éd"e RAR solidl k@pier?! GifoREMy Erinding the
joint infections, infections of central nervous System

regimg snixowe, hmpb@rqwsmg et mixteec Of @renulesaedien leddingnspitable

auxq}talrlgs als ldgglper(i to obtain tablets or dragee cores. Suitable excipients are, in .

particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol;
cellulose preparations such as, for example, maize starch, wheat starch, rice starch,
potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-
cellulose, and sodium carbomethylcellulose; and/or physiologically acceptable
polymers such as polyvinylpyrrolidone (PVP). If desired, disintegrating agents, such
as cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as
sodium alginate, may be added.

Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used which may optionally contain gum arabic,

talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, titanium dioxide,

* lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
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i nfections, henodialysis and peritoneal dialysis

i nfections, ocular infections, urinary tract
w0 pfoeosi’ohs, i nfections of the femal e genital PCHUL2008/001264
~infections associated with endotracheal intubation and

tracheostony and dental infmctions. As used herein the
piPREAS GnayPBE NALENIE R IS drBER! SoatifgAY RleR@fi@ti6R!dr to

organi sm which is capabl e of causing disease,
ch@gap@@rzamf&rqlt Icombmgtlmsmf@@hvgeawnmﬂusgéhseas a bacteria

or fyn 1€F ' ' .

capa%]a%na gr ovﬂoﬁg iyltﬁg%r onéagq%ﬁ%? (i? P%W?}Edr@/&gc%%r}%oﬁﬁ capsules
midd JTR@RIfinCasONEIPiY sHIfts sekddsdapsulesanderdfelatin@nd b pimtisizerasuch

bi ofil ms and cause di sease. These include, but are npot .
as| glygerel Pt 9rbighn rithgi s A TH £@PRI G5t @A CRHRIN PAS peliifcenesedients in

ad%l&&?é: R AIRANRINE 1R éé”Bﬂl'd subt §§§§1‘Ef1@sr hﬂﬁncants such as talc

necrop orum (causli ng |ver scess), Staphyl ococcus
oramagm1mdtd§sﬁudmrtbnqﬂoadtwgstabmhnrs( cdussafig cawsuted, the active |

LS RPN Sl SORUATTL S G aER o i
pasifBRNYY H&ﬁ&%e@f@laﬁr ﬁz@d@ (% 2H&iki08, Milizedfithay be added. All

St r ept ococci yl ococci sp., Candida, "and

- fonsylatigns| fouerak grsoml@mgom shonldhe injdosages Suitableafop thecdhasasgroute

%ﬂ'rd at. .tr at ment of infectious diseases according to the.

0 g]érélﬁtf 1%Bventi on may be conbined with other treatnent
et g ouebd Vaniifistrdina e (dmpdsition® Miiyn@kée e fohr sppblets or
These include, but are not linmted to, antimcrobial

loggnant raularedds cpeyenipnalmanerc ephal os porins,
car b@&%a]%mﬁstrm rﬂ)&q{a&ﬁ‘?@a‘ﬂﬁﬁn RGER 1qgr%d1 b{s%pﬁ%cicg&dmg
tetracyclines, chfora eni col , "and seof ul'v

toSté ekt ihoettda aé caml\mnmnﬁp rdetiverad mayhe foom exanpdresol spray

i ncl ude pral, rectal ransmuco ' cjall )
PrESCRREARSTEIM § PresSphiZed) rm% Ondr BRRUZeH] WG] 1D ey, of a suitable
prbpdlaHei Nggi Nt fRAMACH Arome !¢ aﬁﬁ:‘ﬁlb?oﬂlﬁﬂgmethane dichloro-

IntraredulfTary i njections, as well as intrathecal,
temﬂm@ethlamr aweabor diokide, I \“ht?rCaSﬁe@ifbiu presslmmcap@nsqloth@aiosage

J t. | njecti
bt 3858 5 s BHERRS 4l OAGGH BBl bBLP Eibfsnd
cahﬁagés dtafoh @karﬁ;ﬁl@rge%tﬁltfﬁffh& iranigknset Blay ¢ aomhBated céntaining
i njection of the pharnaceutical conposition directly

a pqwdsfr anix p§ heeompgieshanst a sitghleinstider asersuale avleriosg or starch.
%)1128'91 %Itlcglh %0191 gﬁﬁgﬁ e%@f%@& ' h%?elm?f %e ¥ormulated for
acC n

ure proce Ses we

pdﬁghtéfalanadrmhlsﬁﬁﬁme ntelgonaby mbadugginjection or continuous 1nfu510n
di ssol vi ng,.granul ati B dr agee- maki ng, | evigating,
F(éwiaéhowf%gme@mflafﬁ% %Pieﬁalte%m%tp%sw ogp, €.8., 1IN ampoules or

in! HORAbde ZrndS QRS SpBonally, an added preservative. The compositions

may be suspensions, solutions, or emulsions in oily or aqueous vehicles, and may

contain formulatory agents such as suspending, stabilizing, and/or dispersing agents.
Pharmaceutical compositions for parenteral administration include aqueous
solutions of the active preparation in water-soluble form. Additionally, suspensions
of the active ingredients may be prepared as appropriate oily or water-based injection
suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as sesame
oil, or synthetic fatty acid esters such as ethyl oleate, triglycerides, or liposomes.

Aqueous injection suspensions may contain substances that increase the viscosity of
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Phar maceuti cal conpositions for use in accordance with
the present invention thus may be fornulated in
wa@enwwesitzional manner using one or nore physi ol BQ/T2008/001264
acceptabl e carriers conprising excipients and
auxiliaries, which facilitatre processing of the active
the NGiEHsRRL Skt B6EPAr dirbOXEndthal cEldoRe sl or dextran.
pharmaceutically. Proper formulation is dependent upon
Optirmalpthe suspensin M elsaeopinshivahle stakibizers of agantsohat ipgfgase
act h ue . n I ent har uki.cal It :
o ey i o S P Rertdiub RLATGE, kircle FRPRATK (P hienly
copbatsiaeddaghtiohs.y conpati bl e buffers such as Hank's :
solutjon, Ringer's.solution, or physiological salt . .
buf fakterngtiiely, ¢ B“rmé?ﬂ]"@o’él&edé?&hi“}ﬁys‘?er }é’t P%Y‘igegrpéff&tfﬁ’é Pestitution
. t | . i
G R g e S, R o B KB v
i n tTe phirmdeeuticabmioamlositidmi off ha girésent, investion may also be
conposi.tions of the. present invention may be .
foPBHIAsA a4 A AkComRASions STLanURPOMEIKES of THERGe gperps, using,
fob BXYple,[cBhvaiiBhaladppdRitsy rkdsAiich hdlecBA B @GR iHee alycerides.
conposition can be formil ated readily by conbi ni ng t he
act i Rermaesptical ceonwiositioph avitebdee fari esel iny thgceoapaxoif ¢he present
.carriers [l known in,the art.  .Suc rrie lLe .
ingfwopr AR st RS s pem, M i §Y Bl P s SGARReE in an
arh@\fk etFectle! Its, acli@@eate @RI epurpos€ui d¥or@escifically, a
syrups, slurries, suspensions, and the Iike, for oral
"theygpestically sijecsivpamosnt’ means sraP Y| Aalctive dpgredients (&g, an
; us < . Lid. exCini
syl felioti riiRRD FREEVET ey el AL FRRUEbe symproms
ofpa pathegénig infbaion (etgur f2verd) ogrpaolohgshe adveral afldheygubject being
suitable auxiliaries as desired, to obtain tablets or
tr‘ii’tt%i’gee cores. Suitable excipients are, in particular,
fi 1l BERBiEHbrADF SY ABEBped Gl HFRGHV AR i§URERSRithin the
manni tol, or sorbitol; cellul ose preparations such as,
capabilityx afrpiose skidlied 6n sharacth espeiadly ist light lof the eletagled rdigelosure
ljgoldaéjg starch, gelatin, gumtragacanth, methyl :
PIOROPG PGSR hydr oxypr opyl met hyl cel | ul ose, and sodi um
car bpgrednyypreglratitnosed iAMkY Slethddy oF eheOGivemidry the dosage or the
acceptabl'e polyners such as pol yvinyl pyrrolidone
therapgytically edfestivee amowntseant beyestimatgd aglélﬁﬁx,fr%dn wgo and cell
cu‘itrug’esg's's&);sm?% e?zg‘tx%l\é' JIX#SCQ:X{I 'Bglf&grﬁﬂzﬁgd oAl aplrno?élg kdhchieve a
aclrdror’"a sal ereof, such as sodiumal gl nate, may
ddsgedddactntriXi@gee titar eSudr énfprmmtiotd echnwbd lis&litd aldre accurately
coatings. For this purpose, concentrated sugar
dedeyming wis&ul dasesie hy®aR- whi ch may optional Iy contain gum

ar abi"&xicity and therapeutic efficacy of the active ingredients described herein can
be determined by standard pharmaceutical procedures in vitro, in cell cultures or
experimental animals. The data obtained from these in vitro and cell culture assays
and animal studies can be used in formulating a range of dosage for use in human.
The dosage may vary depending upon the dosage form employed and the route of
administration utilized. The exact formulation, route of administration, and dosage
can be chosen by the individual physician in view of the patient's condition. (See, e.g.,

Fingl, E. et al. (1975), "The Pharmacological Basis of Therapeutics," Ch. 1, p.1.)
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talc, polyvinyl pyrrolidone, carbopol gel,
pol yet hyl ene gl ycol, titani um di oxi de, |acquer
waelnsons, and suitable organic sol vents or sPCWHEHRNS/001264
m xtures. Dyestuffs orpignents nay be added to the
tabl ets or dragee coatings 4sor identification or to
Char@&fagé bz @ut dddesBMhiskAI PRLV A9 )l bEdjLded GRIFAGENT to
doses har maceuti cal conpositions that can be used
providé kyfficieot pidsznépglsbrafn heveiapétlnle @stl‘rﬁamjeredfeng@l 15dyqg, or guppress
seal ed S s_made el
th%ﬁbé?%‘%a}l Zeg{ect’ gﬁt’ AniRx fd] y% eerc ive g(r)ncsegt%%tlcglo h;il]titf.ﬂ %ﬂg MEC will

vaPp fdtehélt prep@atide Hunean bmtlﬂiafedtﬁtﬁn actitreelatan Jd@dpeniesessary
in adm xture with filler such as | actose, binders such

to agchigver dltre MECuBYillc deneads ae hingeyidusl cchsrackraighiessianeh route of
ad%ll?-g{r 0% D%{{&etl%rg?%%p%r@h lb¥ ’U.é&f tgtale elrl%lﬁlre%las C%HFéntr tlonS

capsu e I ngredients my I SSO
sus p}mxéﬁdimg ronsthie tseldrity bnd) tEsﬂSnsnmnesh; afsthé abm@atlm ks be treated

~liquid paraffln or | ol yet hyl.ene col s.
dospndiqan &, ofst sipelei ¥ ek glug?i Bg %Eéﬂlé% aligns, ‘*38{ FRNSEE ?%‘ﬁ%atmem

la%t&? tp(ﬁﬂlseﬁegép Uy S8 Vet v‘?eI%Qé”oq uRgl bdte %3@@&@&1 §Nﬂ1§rﬁﬁ’l@lt?on of

sen'route of adm’nistration. For buccal
thadisease stateais iadmgvadne conp03|t|ons may take the forn1of

ROl 2R T SN 20k, e

orl NBE edibRid tSbem%f tiSfedaCher ity Qoft iR RIEGIBEBA, (Y GRdrinen of
are conveniently delivered in the formof an aeroso

adgpnigiyatinme therjudgment of therprescpbiag Physigian sack or a
nebu(:l%rrrl]g(% nts I?)f ttljﬂee %g‘e%t ?r{veﬁ‘tlé {*ntcl?gk ?esﬁ{eg pg‘% h%ﬁéen’tedeinga pack

di ch uoro ane, r|c uor ohe

orciisgeh e Ale@ice aduct ais ot FidAeppved &ith omhichi gy dentainnorieh®@ more
case of a pressurlzed aer.osol, the doaa ge may

unifefleeas ferns (omrigingdihg pe vy apgredier)- gdbs park én%tef%rr gxpmple,
co%&?fé?het@sﬂﬁ&i% f@ﬂd ﬁrésrd gﬁ’&é n}%{ H&% 8r X !h@penser device

use in a |spenser at ed
mayh aicompgniad pyuoktructions fof adlrhmlsctnanpmmﬁrﬁb okl ondispértsetbdeyice
owder base, as | actose or starc The
Al e SO Pira O R R R O & gL Pl S vseynepial agency
re% Eid @b esholiPlcnRanRB! &' @le FHMhAhRen@lalQ Whidh thtice WY reflective
olus injection or continuous infusion. Fornulations

oftappraval by tﬂneoagemy ob éhqofoé@e(?ft thel cpmpogitionsdios Ayman @t rveterinary

ad%ﬁ?‘ﬁ%%% gna'éﬂotéc&dgg elb(?lélg \r}gylmcﬁu&elﬁéakn%iroved the Us.

Fdtyartdle DS PeimsinRaatiors $bil biedifptiodr drafdilosio?ngh a;bprevédy p@duct
aqueous vehicles, and may contain formul atory agents

ingqy kp%fﬁp%ﬁ}éfﬁén%ﬂfﬁ@lmﬁ AbPIepiRHe) cAntle onventigpefosmylpted in a
pﬁgﬁ%eﬁtl?aﬁgt £ LY c%gier QR{}}J&’@&, b QSpat &, PRREE M Shppropriate

mnis |ncIu e agueous
container, and labeled for treatment of an indicated condition, as further detailed

above. ‘

As mentioned, medical devices and implants are commonly infected with
opportunistic bacteria and other infectious microorganisms (e.g., fungi) in some cases
necessitating the removal of implantable devices. Such infections can also result in
illness, long hospital stays, or even death. The prevention of biofilm formation and

infection of medical devices is therefore highly desirous. -
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solutions of the active preparation in water-sol uble
form Additionally, suspensions of the active
WO ogo@slizent s may be prepared as appropri ate oi PQT/II2008/001264
wat er - based i njection suspensions. Suitable |ipophilic
solvents or vehicles include fatty oils such as sesane
oi |, TR, ENpie&ink tnvedfiby aR6! BnRMiphitss féaltaP8edbddyin which the
ol eate, triglycerides, or |iposones. Aqueous injection
abousdesesibed sompositems arg attachadsherawes t hat i ncrease the

oA RIS SRR Ly i, e,

appaiab@nahipyemdnie nfidBipeN gk wbe N@Y afy SetheoRIngilar stiirtlatelieobject
St abi [izers or agents that increase the solubjlity of
(indheding any gompeficatiPeacsssonD, whichvis ispndadeloppapay e dggnosis,
oS0t P REOLE T80k LBy A ol B i
ineadsd tdruise dm mantds ozhes wningddd end/ shanticpated. tg.affeat the etriétere or

pyrogen-free ter-based sol.ution, befare use. The
PSRRI A9dSe OSBRI dBXICa feri oL SEie v RRIIp g Antended
pu! se?klﬁguéﬂscﬁ&ﬁi@lleﬁﬁ@ﬁj ahd i RG *lpe A QTP Db bOIRY MtSbIRSd for

ppositories or retention enemas, using, for exanple,
the echievemennef itsprppayiintendedipagwsesuch as cocoa butter or
ot he | yceri.des., Pharnmgceytical co Si tion i tabl e
0L e B RS e SOTRRR R RS
inl DGUHEAR KRYPRS! td ARSa WhaTetissub heTRE impRni REFEH edliforary or
are contained in an anount effective to achieve the
parmaeente ddpimplentecanNtsr an arpielei qomyuising argificial components, such as
ca;ﬁert]eefg apP Ea%%%n%@érk.y{@&%&? bV s QIRIAE ) aﬁ?ﬁgﬁdeﬁge@%\a‘&g 3 have
ctive ¥ ngredien €. d., an aquatic organi Sm
beeh PpRseided @ thae fHetrdivingetidstesiHa@y Bedn, deaithibasidatAs, an@kample, bone
anel i orate synptons of a pathogenic infection é%eﬂ y
errly By haye preBIrsRgsteAeosivheiafivioe eehe atqsmoved freeffarized),
3 . : _ ey
TP AT ACRRR T8 LRl eom
hdsh tAe aapther esgeplecahbtprdlly béapningfcotahecad ebeaiptadssed to yield

di scl osure provided herein. Fo eparati.on _used.
o oReR e PR BrS DR aipiho B EbHE BRGEN R Srhisdic and
ddnig fiRpgiitd. cal Iy effective ampunt can be estimated

initial'lly fromin vitro and cell culture assays. For,

exanphepreserdogeentian therefoss puvisivasl cpatingningdicalngryétes with the
ve a dt sired concent r

hi X . .
co?lﬁ:ﬁogﬁwgf iog n 8 é)ﬁesgg brgvgatl(%no?%%%eg céli ta?ﬁ?r§1§(:ugpiereto SQ as to

re accurate erm ne
redS@Fdlimid s egay Eﬁsdﬂﬂﬁaﬂs agghepatioh tayid diudilinhEraaeui kiown to occur

ef ficacy of the active 1 ngredients described herein .
follgyying implantation. Device-related infections usually result from the introduction
of microorganisms, primarily bacteria, during the device insertion or implantation
procedure, or from attachment of blood-borne organisms to the newly inserted device -
and their subsequent propagation on its surface. Coating the medical device with the
compositions of the present invention will therefore inhibit biofilm formation of one
or more microbial species, will prevent medical device related infections, and
consequently will reduce the need of antibiotic treatment or removal of the medical
device from the subject. |

Medical devices that may be coated according to the teachings of the present

invention include, but not limiting to, artificial blood vessels, catheters and other
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be determ ned by standard pharmaceutical procedures in
vitro, in cell cultures or experinental animals. The
wal2ad00/08014€1 ned fromthese in vitro and cel |l cuPdTII2008/001264
assays and ani mal studies can be used in fornulating a
range of dosage for use injuman. The dosage may vary
de%’%@?rf‘(qj {18 HRBVall mdg%%g 6f fﬂﬁfdén 18 RkieN 8 dardifieial MBarisQ Weficial
administration utilized. The exact fornulation,
kndrwom,eoxﬁfopa@im s tprestiatie, jottel pisenged aplatts; ebeen abyl other

RS G B D, 102" G FELLEN Srpertty

in&2p@blEBEtan veddus B@eﬁlheﬁer@f dikReisapahdies s longGermltunneled central
p.|.)Dosage amunt and administration intervals may be

vea@lqmgqth@ersmerwhwélveyowsOcaﬁhWSdéh%fqmc?W ﬁpwa&eters
art%ﬁgl g hgt\éféh eplg;nofxg}g flétgtg neééfzmcalrhgt&Sn r{" catheters,
i ca f y

press
peﬁfd‘rﬁ@lt tatRetem)) Clﬁniaryatdle(mﬁes ME&)ldehleng/E&mmulnlnanyadg/viéasr tissue
each pr.eparati.on, é can be estj.mated fron1i$ vitro
boggding. u@e%ragégwisréeeagg figl (WINahiSBRACERe WARBM A latq;@pe%mts
U a I
RIS o AERE LBl St PRty Enudipe breast implans,
pedi¢ prasihesespesniar griteg proathesass ancDeysentipaly dgwiwt:fh gnechanical

e i, *HEHA oS d5ECOR gt GO graals: JFgomotic

deafieg m/a%éﬁlﬁ‘tt t#aRSter wtb @é@é‘lﬂ&le stehts! CRAPEE BinbbIAS deviges, vasind
several days to several weeks, or until cure is

dreinftabese dreuler denses tentsh ioplanise hidroeenhalus tshuats; gacemakers and
it nlta%‘lle ?eﬁbrl gtor{r?lg ?1858 c%nﬁec%qgwoﬁ eg}gn%}? ?seand tP% 161ke.

mnistere course

subj gdthdrepdrgible’ applizdtion vé the\aquaticy ogﬁnﬁsimec@ﬁf)d)dltﬁﬂﬂs%f the
the manner of admnistration, the judgnent of th
PrpfeBS dRYeptiag iShisi eoaing et éurf@@ﬁp@gp% i3n thepmedisal and dental

enmrgrﬁlﬁgﬁt I @&ﬂt IS\QI@ang ymcfutie dﬁlél [Il%gl' alﬂﬁ %gt%lse?ﬁ &’QS I(ﬁ‘ Q/arlous

or dispenser vi ce, such as an approved
mybi'unmdmmmyd devites, whetler ahsmsmbée lonlmtentlrsla@)e repansl uses Such

sogResrnBd she Fr e spiciain OF AiIey idaptia: o e b lnctuding

wf%du% URRitRRGK scal Plls, PAGH1e8) s&és%i%e Qﬁ'd:-‘ ot VdeGR efB¥ed8n invasive
acconpani ed’ by instructions for adm nistration. The ‘

supgict, beragewzeorséingrpetié prwcadiyres bdapdoelters c Orarsixenipley veill be
resc&ﬁbed by a governnental agency
?G arts

ref Sty Rele RS ek e A tee. or sale of

phargmeeed foual Sn thdnfldicabénvi®nhient &b esdlbdecthefinner and outer
approval by the agency of the form of the conpositions

aspesits ofipieges of medical eqapentdmedicaltgeat wor orgaaiedipt pergonnel in
th{‘__%%ac}ﬁfa(g%g [ﬁ%ttlngaySﬁ&C Ll#ﬂl%eg ane #ﬂcﬂgieaﬁpfagé/seglté?:ﬁe& he b%lt?%lcal

dmnistration for prescription dru
baﬁﬁeraﬁoalpth’cﬁvm ofpaaidust in medical settings, such as gloves, aprons and

faceshields. Commonly used materials for biological barriers are thermoplastic or
polymeric materials such as polyethylene, dacron, nylon, polyesters,
polytetrafluoroethylene, polyurethane, latex, silicone and vinyl. Other surfaces can
include counter tops and fixtures in areas used for medical procedures or for preparing
medical apparatus, tubes and canisters used in respiratory treatments, including the
administration of oxygen, of solubilized drugs in nebulizers and of anesthetic agents.

Other such surfaces can include handles and cables for medical or dental equipment
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insert. Conpositions conprising a preparation of the
invention fornmulated in a pharnmaceutically acceptable
wa@2000/081714v8y al so be prepared, placed in an appCDOR0eE®1264
contai ner, and | abeled for treatnent of an indicated
condition, as further detaidied above. As nentioned, :
ndTESEGRY HDE! E&Re. 2P tTIRRNT sicRsBrfEQETERA livcludef B63eehbn-sterile
wi th opportuni stic bacteria and other infectious
extiroal corfgensi f riubgseang. otheuanyiayatin fosiwden @sens svhere blood or body

' ' > | of 1l [ . Such
PRSP e TG gl o5, e

St ayEhe aQUatRV@ pard@abmpddigomdy E\Bepriessht Gfvehti@f ¢anrbe used on the
formation and i nfection of nedical. devices is

surfaes ef oF avithingHhege medicabdeviqesuie, Protide JpRs &im prgiesHen ggainst

, m%k)cgo\?%a%%gﬁ %%bgz%ﬁg’n %ﬁ&”rg cedﬁgiiﬁﬁaeﬂc@ cywaéé}i]ctet-ll%%ted inf%ions.

SCri conpositions are attache her et o.
Thesedompodiionstdae alser e integhocatd dhevirskehaticef with ananéirmicrobial
i npl ant, Instrune

t, apparatus, i nent , hi ne,, . .
agic o BHIDHRY BEROIIG RIS 1OF iRt 8 § S 3 cOribination

will E\ﬁhgﬁggﬂ‘}? KANY%r GREBANGBin@ial RERASSRY Yaoterth&d prévent device-

I nten or use in the diagnosis, treatnent, cure or
refatedvieferiions asflong setissubstangehe presenied in anghitdigehconcentration
gl%eﬁd(#&al devib%e tirﬁ i ntended for use in man or other
at [ TRIGEPOF "' #5% i pat ed to affect the structure or
any TretguhtcohpdshiRnbeflihe it ieelitioalcasl BY dizectdaasorpeated
_achieve its prl_marfy I ntended purposes through chem cal -
intpcthe palyarpdic matrigtof dbpasdicat deyisnatybe relymer apshesietiageoer at
l.ev it ri VAN
ok xR A EHGRTHE Rhachy HEHARE cbBpERLGE 4 BREDR: offhieniy
attiaﬁlﬁdﬂntdetﬂe hedidal daedeepdlymer.a Theseeandomatyy dthai miethodobf aoating
living tissue. The inplant: nay be. tenporary or
medicaldiwaes arpgvidens|ta ape %%Hdﬁléryafr*ﬂiﬂ ’i%E PE- conpri si ng

N ar ti L &fidlal “s‘ﬂ% SRS car® l’b@*‘tr@ﬁe&%{:&%iﬁgsto%e teachings of the

pacemakers. | ants can al so 1 nclude naturally
prent wednodj écthslet thatinteavendbaeger aapocte fabosoartitlias invodied in
living.tissues have been devitalized. an_ exanpl e .
W BUGIGHE BT SHERS DUCRAET JRbeeeanddipfarts Rurpiolved in
fobll Yr&tSs&d. | Thad thel HERNE heAGEOA bIWigibhZ 86ktingbHbolROsrhigE of a
their shape is retained to serve as a tenplate for '

fopéh gr bsmeragofcontainer forexiand thoghelf 14g ob e eomdentexanpl e, :

natugakly occurring..coral, can [ d leld

nyor ol P AT SR AR RERRERAE N @ hose
hdweehold odrticles t iavolved t hoprevidingn dod aftiédion, heanitpii@s . orThigsease

present invention therefaore envisions coating nedical
praesyitisns ThHus.he pguatic compositions of the present invention can be used for
removal of disease-causing microorganisms from external surfaces. These can
include, for example food processing equipment for home use, materials for infant
care, tampons, soap, detergents, health and skincare products, household cleaners and
toilet bowls. |

The surface may be also be laboratory articles including, but not limited to,

microscopic slide, a culturing hood, a Petri dish or any other suitable type of tissue
culture vessel or container known in the art.

The inventors of this application also envision the use of the aquatic organism

compositions of the present invention as anti-fouling agents.
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conpositions of the present invention to prevent cell
adherence thereto so as to reduce/elimnate any
w@omeioi7ed cel | aggregati on and biof i | mfornat i BCI/K2008101264
to occur follow ng inplantation. Device-rel ated
infections usually result fmomthe introduction of
M Cr QOLGAMHERIT® thePEnTBArH-BoulRAE hEdit®, reféw doNtle EHBPSIAME @Sed to
insertion or inplantation procedure, or from )
pratectaetdenmatensurficen fomottisehivg gingle pell prgantsmsneljeye single cell
inserted, devi.ce and. their b t.. Dl.opagati on on
ork it RS i EaRAMS M T ARG B EL TR < he
conprisdst ivddsrwakert duefapsseiride | anyewhied immidrdedt firfaeé,oineluding
inhibit biofilmformtion of one or nore mcrobial

shifjsélqagsss hylfs) Ql-eplth?v‘@%’ ardmmeart yebips hoat)gsubenergence vehicles, -
' [yO n u il esth
LR R, R g Skl  AERHED ok EaPRER, Rikhore
plitfarmst (eez..s dbjks); tbuolte diigrling eaguipesent lratl areglebevicdatede into -
accor dj n% to the tieachi ngs.. of th(f ‘g,r eseni'f inverlwtd' O et
copRct Wb, SeR YA AT PIHiWalsTg Pher upderypier syriaseg giplude structures
exggﬁ:?ledossea Q@été}eﬁlﬁfuair%rkqliﬂ’%sb Y ARk OfindeRRal@APYahc ke
elivery of fluids to patients, artificial hearts,
cahling andcpiats, Kisking pets, lmﬂfhe@éﬁe dpeling tawersparsbaryeddvece or structure
th.tOi nt§ ﬁbat es.and i nplants; catheters and other tubes
Ji‘i(ﬁ)ce,fau%fis mﬁ?ggfi'ogi cal and biliary tubes, endotracheal
t ubeBhe RGLARNITAMiYM T BSRpdsAIe ©€NthealprééemoUsvention can  be
_catheters, dialysis catheters, |Iong termtunnel ed .
ineasperated iptermmearancceoahiagsdp dimipundestiahle magign Suinga i hes dhe anti-

] t oAl L el : :
B3R e rRLOP SR by B B R el B 10 contin toxic
matetigla(ynch at hedvgrsetalpe ahd stile adtais aidiedf@ea)y, Theiantirfpuling paint

devi ces (including | ong termuri ndgry devi ces, ti Fsu?
of fbR dres§ It HIVRBHQN BBy furler. confain ibinderssly pregapi(s), solvent(s) and
addffepst ers, urinary dilators), shunts (including
ventrrcular or arterio-venous shunts); prostheses '
(i ncExatipiep dfrsobshtsithgsnzayt b, uspe miclhwleprasatielsaisocarbons such as

A e alp P B TRoaRs e aF B rn Bebiine FrERagh o
cthydl YOWXRS . andt BhtOD a6@hte] HRI@R Suich ANAShRIBIpErolid¥he @Bd N,N-
vascul ar catheter ports, vascular stents, clanps

dimethoylformarside celeoholiomeh aslisapropy Ladechol grd;butyl aleprabsethers such
d | ppl ant ydr oc )

o 0, TP G S5 SIS B B 0 o

isolityl ekepdresindemethyAisdambiekdtonee. TR oblherts passbdolieed alone or in

-applicatjion of the aquatic organi sm conpositions of

¢ Hioadbsieot nvention is the coating of surfaces found

in tﬁ%ﬂﬁﬁé 6£bind8d tﬁ%%%" bEMNEd AR alkgli?él-ixﬁ UefAkeS vinyl
i nclude 'the i1 nner and outer aspects of Vvarious
enuisibns) nEywethant dwirisc epoxywresinkesilidorepbasab|resing, acrylic resins,
inl)rrjgtar?igdsﬁgca{eotgasgf Pees%ts,e\(/jlny Sr%%hs,%%?tﬂ:ularly a vinyl chloride/vinyl acetate
copolymer, and rosin. |
Examples of pigments that may be used include titanium dioxide, cuprous
oxide, iron oxide, talc, aluminium flakes, mica flakes, ferric oxide, cuprous

thiocyanate, zinc oxide, cupric acetate meta-arsenate, zinc chromate, zinc dimethyl

dithiocarbamate, zinc ethylene bis(dithiocarbamate) and zinc diethyl dithiocarbamate.
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surfaces include the entire spectrumof articles

adapted for nedical use, including without |imtation,
waeabp#l7s4 needl es, scissors and ot her devi cesPCFER008M01264

i nvasi ve surgical, therapeutic or diagnhostic

procedures; blood filters. Wt her exanples will be

r ea@ﬂaﬁp@é&ﬂﬁa@ﬁ&w‘é@ tH akelyl Bl inB&HSrated ihivede cohtir: composition

Surfaces found in the nmedical environnent also Inc¢lude
inglhde idpienidiiegs: ouetEng/dispaising agentsi aetésetdmenggentsafenti-skinning

r

oo ROl B B, B8 Mt Rachls BB g BRI e in
coatifid @ompositibende chtatsliterolaadi amai-fobmirg egaltﬁ 0 Adtﬂiﬁohéllyusany :

organi sns in nedical settings, such
anghigte FedehiseredivelsoRtrinbly i e o & 3 fith an antt-fouling
mgyng gi;cal barriers are thernoplasti c or polyneric :

|a]s such as pol yethyl ene, dacron, nylon, o
poI )Msuhealssof pepayingtmardreuntidetling pims apoixplairedhiadetail in U.S.

Pet i P ChP A P8 R Sa R, 0 g T P o

4,96 000 4 5 DPaf, No. ma@émsng nedi cal apparatus, tubes
and cani sters used in respi ratory treatnents,

i nclluaith getappregiptadnihst ﬂ@tprewnbfnvsmygehas awarsféy whiappheagions
ebulizers and. of O her
1n§a§1ﬁg é{fp}lp 41 %l%en?%c ]&rqs egggdnng agtg% es for

medi Tk, Rcodaiy @l anethét @i}ﬁ&td’fahe piebein dledntion, hieers isgprolided a
Addltlonall , such surfaces can include those -
methed ef éilemném@(ftrb@mgbwg IR fCapPesIHeN.{COBWEIsRg FoBtapdng a plurality

ofac%ﬁ{z) L& frgljﬁ zg{ﬁaﬁé 8%?1nf§'ﬁ1e5vﬁh% S8 ﬁFrF Ohhcfetiy %%a}gﬁg a

azar onat S are conmon encount er
bidfilen acrisdtyl of dregbioifidm foomingsbdctaprasinoh prdssenq:er eﬁelmt plurahty of
i nvention c n be used.on the surface. of or .w

COMpOgiHORs gty 1Ly g sfrey  Preopiugity o¥fy C?@Pﬂﬁlmr&t ablsash, one

o?rgfékl'ﬁ%ﬂ h%ﬁg BRI SRS SHInG 8RNy 285N @H&efnﬁ%&?@nésh@ld thereby
dence of device-rel ated |nfect|ons hese

idensifpiogithe aisbiefalm edrsposieoni. ncor por ated i n corrbl nation

ot 6 BsBMeg ¢ PRl BT b ol nafBeD oo RS Meerie

which lca$ Wrhi ehd@Bit live i |a'bl@ﬂilrﬂ NBuLEH badidt® inkivde ddram positive and
col oni zi ng bacteria and prevent devicerel ated

grpminegativepaciaya. s dgrthes desraibsdibererdeves presented in an

i nhi V-
o B SRIRSILER LB SSFP RSP B s
ofl bivEini famingbatieridiniaychd ycdongdisipar by ddctetidl cadhbgon bloassays

onrrerlc trlx of the nmedical devige at 't pol ynme
A%ﬁf“ﬂ%‘é%a Fegfe binasey &é%%%“ﬁéﬁﬁ’?a‘éﬁ?ﬁrgg & of such

0 R -
adbehen asmyhodfuaksaoamniingscopic assays for biofilm formation on glass
slides. |

As used herein the phrase "predetermined threshold" refers to the threshold of
the number of bacteria adhering to a surface. Preferably, the anti-biofilm composition
is able to decrease biofilm formation by as much as 10 %, more preferably by 20 %,
more preferably by 30 %, more preferably by 40 %, more preferably by 50 %, more
preferably by 60 %, more preferably by 70 %, more preferably by 80 %, more

preferably by 90 % and most preferably by 100%.
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medi cal devices are evident to one of ordinary skil

in the art. Additional surfaces that can be treated
wa@ewonstiTng t o the teachings of the present i nvRCIL/AIEN08/001264

i nclude the inner and outer aspects of those articles

i nvol ved in water purificatison, water storage and

wat er delivery, and those articles involved in food

processi ng. Thus the present invention envisions

coat Amygsed hewiin the sunt ‘@beutdfrefarsitodd! (¥. bever age

cont o.extend the shelf ont en

Sor 1 A0 Eonad ufeEts” et rindepo et Sesingtioh 4B PieS iegption
wBNBe @ik dpp@ﬁéﬂ?@d 3n®brdihnae skOIER0hE 2@ ipdhl &&aniiAdtInVETthe

in providing for nutrition, sanitatjon or disease
foﬂpwmmmamplesmhugh areheot anjaadadcto hsrisaisingi dviditionalieach of the

dljrogsS e”%oélnm‘éﬁ{é e%Ps gfe thg%?e%elfl ﬁwérﬁf&% %ldeﬁ eated eremabove

I 'Sedse-caus roor xterna aces

anlh&s elLasd I1ﬁCﬂthﬁa1nst§ecﬁl§ﬂnl1iﬂl@vfﬁﬁtd; Bxpwlmwhgsupport in the

eqU|pnent for hone use, materials for infant care,
follayyggrrxamplesp, detergents, heal th and skincare

products, household cleaners and toilet bows. The

surface may be al so be | aboratory articles including,

but not limted to, m ENAMBPLESs|Iide, a culturing

hoo Petri dish or er suitable t. o i '

100 Resfrens oy 5a8ito S5 ol Brmal Bt il fqgther with the
abbhe déé@i’l?ﬁ&%r HuStaté HeSnaRBbh $24 hem 1imS ﬁﬂﬁb@l on the

use of the aquatic organi smconpositions of the

pr es@erterallyy ethe | measlagure | useduhéreig ag@ rthe . laboratoeyd procedures

t he term nt| ref L
ufGhE T e M b bt ePEtfeng P i idifcal and
re@drhBiahMtNDNR Rthgiqae. | Seelasdtmithies i€ I8oroughdy @xpRided in the

organi sns i nclude m croorgani smsuch as bacteria and

htﬁ@ﬂg@ St derecxampler Welokecular Clandess A opiairsy Manugh tSambrook et
al! Wﬁ‘et u%g{ %%?ooolsqglMgl' arsﬁiogosga/ RP rﬁe ﬁPAu‘?ubel R. M.,

or frane
e(B UIo9d); Jeusabel \ee h]l ,ClCasrentRrotagalsiin Mle@llﬁﬂSml‘ﬁgyEénm Wiley and
nets, .constructi

Scms @lglm‘%e é\@arélan(? elé)gﬁil)P%r | n‘%slg)rragq?cgﬁlg%ﬁ?.ﬂrgo %g%eﬁloning",
JoﬂHdeHe'y' @J &SndNEW GBAE (19¥89; GPRLGE tet Wil DFRREmBARRS DNA",

salty water. O her undermater surfaces 1 nclude
Sa¢ntifict Amgcm( Boskd New sSeaknBireen ehel. L{ddsr)g GenbinpgAnalysis: A

r|ne un ance i k abl i ng _an
LARELES PRETBHREt ok Cate T or PRy L ANaRer AR New
Y&rky (1998); Crﬁet%do‘iégiébchy k& fohét in0PES.abASs NobbaB6eenR; 4,683,202;
aquati c_organi sm conpositions of the pr esent invention
4&(&1”53313 5,192,659 and 5,272,057; "Cell Biology: A Laboratory Handbook"
Volumes I-III Cellis, J. E., ed. (1994); "Current Protocols in Immunology" Volumes
I-IIT Coligan J. E., ed. (1994); Stites et al. (eds), "Basic and Clinical Immunology"

(8th Edition), Appleton & Lange, Norwalk, CT (1994); Mishell and Shiigi (eds),

"Selected Methods in Cellular Immunology", W. H. Freeman and Co., New York

(1980); available immunoassays are extensively described in the patent and scientific
literature, see, for example, U.S. Pat. Nos. 3,791,932; 3,839,153; 3,850,752;.
3,850,578, 3,853,987; 3,867,517, 3,879,262; 3,901,654; 3,935,074; 3,984,533,
3,996,345; 4,034,074, 4,098,876, 4,879,219; 5,011,771 and 5,281,521;
"Oligonucleotide Synthesis" Gait, M. J., ed. (1984); “Nucleic Acid Hybridization"
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i ncorporated into marine coatings to limt undesirable

mari ne fouling. Thus, the antifouling agents of the
w@em@s®sit714 nventi on can be fornul ated so as notPCDIL2008/001264

contain toxic materials (such as heavy netals), and

still retain their efficacyss The anti-fouling paint of

- HAH&, BT Bseil HiByRe sl phedtayl oRsY: t s Rifbaland irst@Rikish'SHames,

pi gment (s), solvent(s) and additive(s). Exanples of
B.sBl,veedtHigehst S.nby Ede (18%4); i'Avimpd el Grtiptec Freshney, R. 1, ed.
r gcar bons S . XN .
Ryl apRaNaSLa: 48 LS B rALIE0E: IR gy o
MakcglbnZlomeet Pérbalamd, (1984) arac tlatheds anEdegmslogi’ &sl. 1-317,
N-met hyl pyrrol i done and N hUinetolforgggide; al cohols
Agdemiadesopi Sy | Prafecaliol A ahididsutlpl MthtoiAnder/pafigations,

AGHE ica%réig,oﬁé‘?ebie deCén{iﬁb)?tl\l?lXIlshﬂ RETI. agﬁ’at%%%?'?@xs Protein
such as net hyl "ethyl ketone, nethyl 1sobutyl ketone
Puifttatiat apll Chavactyiizdtionone\ [Bheragwy vEourse gnuad’ GiSEH. Press

ne.or. i.n.conbination,thergeof. Ex es 0 i,nder s
A S Gf R et A b TRGEFR & g ot B gRgh pher
ocBBM| $d1BRAecesPRE Y6 BIRRIRo RS s ERAK¥NT. € ThE Procelliie§ PMeRein

based resins, acrylic resins, inorganic silicate based
are beligvsqd to bawellrlgwwmsin the att iand lampryviged/ if(prythe convenience of the

| ori.de/ vinyl l. d in. . Ex
e A T e R

cuprous oxide, iron oxide, talc, alum niumflakes,
m ca flakes, ferric oxide, c%géous t hi ocyanate, zinc
oxi de, cupric acetate neXAMitlsBdate, zinc chromate,

zi nc di . di.thi [ ' ;
bi s( i'%ﬁlg;éjgélr"gg;ﬁ%geé%‘gﬁ 1 n’?’%?’é?ﬁ{/’ﬁhw”%% manner.

di t hi ocar banmat e. Exanpl es of additives that may be

i ncorporated into the coating conpositi L hcl ude

den ik EREALS A s R b BT B ek b TR’ ¢

ant | crhlibh G RO Sxpefilichial Shdiss agent s

drying/ curing agents, anti-nmarring agents and

addi €nidasansr atidnathiet yxperpphanyad dorganisros tinglgdiog tho ska iapermones

as .stahilizers and apti-foam ents,, Addi.tianal |
AZRE it P MG ERenela 8 Sen GRS e fiissia and
HpBaW&IrisCaBreb@oWmeshdWnhihtaAnedaimt ihe fiabbratdey BRIcbN&ted directly

pai nt.” Met hods of preparing marine anti-fouling paints
fremahesspteriahkabiteh detail in U.S. Pat. No. 4,678,512;

Pt S $Dis%800° 2nd U S Pai” No. 5. 143, 545, It
W | | Sdaspleppveeei allected Madmt fiefape ageddlus i ofv €ish i @ol, hasfish) and
h(;/rr?cggiegetltgs (())ff sgs%ﬁleic%?dtairigrrl]ss (from two kinds of hydrae and sea anemones).
Briefly, 300 mg wet weight of anemone tissue were dissected, rinsed in distilled
water (DDW), homogenized in a volume of 300 pul DDW (total volume of about 500
ul), centrifuged (3 min, 14000 X g) and prefiltered (0.2 pl).
Bacteria growth
All bacteria strains were grown in triplicates for individual experiments.
Acinetobacter baumanni, Staphylococcus aureus, Pseudomonas aurigenose were
grown in Trypto casein Soya Broth (TSB) + 0.25 % D-Glucose and E.coli strain U85
expressing GFP were grown in Luria-Bertani (LB) with 50 pg/ml Kanamycin.

Bacterial adherence bioassay
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including identifying an agent conprising an
anti-biofilmactivity. Thus, according to another
w@spens77of the present invention, there is prorRCTIEHREB/001264
met hod of identifying an antl-blof|In1conp05|t|on
conprising contacting a pluwsality of conpositions from
an QﬁHﬁIrh§w@feQ$¢6b@1mnV@6-WeﬂlrQuﬂd -Bottoar @b?@ty%@t;ﬂﬁtbﬁ Samples
assaying a biofilmactivity of the biofilmformn
cobaeted b slesanibed ghevsensse @ilutedanpiBY and dngubgted with the virulent
chnl nPQSIteitr{a?ai?'aln?nge}og?&y' gcyt}rrpcgmt jF om the plurality of
ne conposition having the
ant i Bﬂi)etfp,f i1 BOuBof Hvbduymadativcaltarep igedied evarhighoweiersapplomented

h by id f i biofi
il A RHEF PRI BRBISADIEFbI PRSY iR bAL b G icibation
at' $f 6€S wefl E\%ﬁ e RAGHEL WathMNafd? SRNsthREMARALSE 1 &?sthlnvﬁ)let

biofitlm S bacteria i nclude gram positive and gram
soheat iThe dyactas réragvesshyf thotdugh vaebiogiviithawiter. eFor quisntyiecation

ol R G SV B AT VYR 5 871 Fn ol b g and the

abRGBh el viasTRMsed acssymhi shed by bacterial adhesion
bi oassays. Any bacterial adhesion bioassay know in the

art can be used. Exanpl es of such nethods include
hi g hput pol ystyrene m cropl ate assays,
quawg{]m bact eri a adhesi on assay or fl uorescent

m C r@@l@@ Iékﬁao@SS génedf fasm bodl i Hoi’ﬁcfg@ﬁdt&l; is@fiples of sasisce mucous
used herein the phrase, "predeterm ned

| codlﬁetéfé Iff@mjﬁSbr erkrcatish) @r}desetsw HEAranBLWordndR ppfpidrasr and sea

anlagﬁxt%l}l:g%i y@zﬁwy&glc IQ?lﬁBlrS] t a{eefag{e%}lc&of{ Ol?ulfnt clinical

m conpos e t o decrease bi
isdlatesraif i the bagterds Ammh)baste;l (ba%’mamur e Aw sf dee&bﬂr(ymblillgm@ 94 the

_nor e eferably 9% rmre ferabl 40 % .nore.

highest siary, B9 seagd hyr e 55 snpe gtinid Yytina

IRISEHRE APl 108 enliBlcS preferabl y by 50 % ror e |
preferably by 90 % and nost preferably by 100% As used

herein the term"about" refers to 10 % Additi onal
obj ects, advantages, a nmE{zeatures of the present
invention wll becone 0 one ordinarily

skill ed uerikip@qina &BREYs FuRIoRAs d it adieive Blid 6¥0indg
exanpl es, whi ch are not i1ntended to be limting.

Addi ti onal | y, each of tbactérigcidals enbodi ments and
aspects of the present invention as delineated

her ei nabove and as clained in the clainms section bel ow
f i NdSIAERIA DS AND EXRERIMENTAD @ROGCEDURES exanpl es.

Actinia equina

The sea anemone Actinia equina was grown and maintained in the laboratory.

Sample collection

Homogenates of sessile cnidarians (Actinia equina) was collected. Briefly,
300 mg wet weight of anemone tissue were dissected, rinsed in distilled water,
homogenized in a volume of 300 ul DDW (total volume of about 500 pl), centrifuged
(3 min, 14000 X g) and prefiltered (0.2 pl).

Column chromatography and protein chemistry

Samples (100 pl) were separated on an analytical C8 (Thermo-Hypersil,

Keystone) or C-18 (Vydac) column, eluted by a linear gradient of acetonitrile in
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EXAMPLES Reference is now nade to the foll ow ng
exanpl es, which together with the above descri ptions,
w0 bdowssTat e the invention in a non limting faBti/meoos/001264
General ly, the nonmencl ature used herein and the
| aboratory procedures utilized in the present
DDRY §np i1 09} Tﬁﬁﬁ&g&eﬂplagﬁuhq:% PLaghenteal 5 to 75 mmutes?1 The
m crobi ol ogi cal and reconbi Hant DNA t echni ques
elutaumattqmewamemtdwdai@gﬁlnyﬂ explained in the literature.
See, for exa:;n“g "Mol ecul ar C oning: A laboratory
l\/hnu% k et al., (1989); "Current Protocols in
Mol egii@triBédoh@3umpiol unes Hi | Ausubel, R M, ed.
(1994); Ausubel et al., "Current Protocols in
l\/bI clBaarerialmrbersyge biogssan Wl ey and Sons, Baltinore,
Mary I, "A Practical Gwdeto
Aé{i]&C{l%%ﬁ%)Exaﬁ%[e?ghn Wl ey & Sons, New York
(198&)cter’i3ﬂtk$mng@i'mefh inhibR@onbi nant DNA", Scientific

Anmer i can Books, New York; Birren et .a " (enqr
Anal (B¢ extract Qbdr s leniarles s el |aéé501at?}£§§“ feee Efige 4
be‘fﬁR{qj Q% dR@%o 4+ BRRERLRNN oﬂlfesfﬁicteﬁﬁw XQ&;%a;(rﬂtgeﬁ/)amlght growth
0 ogies as set forth in US.
ofhab@fia 8@8 recbr&8hy2023suren80L pHBE opas:algiznsasgofah@l cultures at 600
5,272,057, "Cell Biology: A Laboratory Handbook"
Mol unes 1-111 Cellis, J . E, ed. (1994) ; “Current
Pr otp,c‘ogj,,s b&,@gppﬁng}eggy" Volumes I-111 Coligan J. E.,

(1994); Stites et al. (eds), "Basic and Cinical
|rmum9ubgq/f' tifegtaitivadi fractinns, wesp| preeipitaed awgh, igksoldh aketone,

repeocaét i sy iR a g Sps BRIk mer e fRAtr

‘mi¥erkds 6A®8Qparatddaionalal €5i mndwpassiay s SBISeP £&&Eensl. velFyllowing
described in the patent and scientific literature, :

- el@.Cé@Ph@r@silSéb@ag%WéS silyesstapgd. Nos. 3,791, 932; 3,839, 153;

5 853, 987; 3,867,517; 3,879, 262;
o@‘ég%”"% é’g‘g"gﬁm” 984, 533; 3,996, 345; 4, 034, 074
4 098¢ d6natdralicd v@i@arrﬁd @bt by zmecamg sﬁn@&lﬁoS]Z)D °C for 30 min
a%ftﬁg nucl eoti de Synthesis" Git, M J., ed. (1984);
1 CEMARCY Hybri di zati on"Hames, B. D., and Higgins
. J., eds. (1985); "Transcription and Transl ation"
Hanmes, B. D., and Higgins S. J., Eds. (1984); "Ani nal
Cel IRESULFS" Freshney, R I., ed. (1986);

o TR kRS Rl B P B i o

frﬁc—h%ﬁélbbtaﬁféd"ff&ﬁ fedshroratEEapiio ls@irationodf. Adtindd dcrorhageal tissue
Academ ¢ Press; "PCR Protocols: A Guide To Methods And
(Eagpe i3dat dnshdetiniactgplastler prsue dFiggam 3B)egh, is aatqwegd)that the

seWaﬁ&?skwglte ;?elrform Pbh %}189{1&? réx%?seﬁrp%lgé {RP) columns in an HPLC

system, in the presence of an organic solvent, which demands lyophilization (for
removal). This indicated that the active fractions obtained are stable and resist
organic solvents and lyophilizations. In addition, Figure 3D provides a rough
indication (presented in an electrophoregrams) of the molecular masses of the active
components and the degree of their homogeneity. |

It is noteworthy that the adherence bioassay monitors bacterial adhesion to
artificial surfaces. It does not represent bacterial killing or even bacterial growth

inhibition. Furthermore, the avoidance (absence of killing or growth inhibition) was
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Purification and Characterization - A Laboratory
Course Manual" CSHL Press (1996); all of which are
wo pwonponat ed by reference as if fully set forp¢m/iL2008/001264
herein. O her general references are provided
t hroughout this docunment. Tise procedures therein are
veHﬁEd %ﬁ e ohPIARnNRY IndafiR¥ReatbIIANS 600 hma(maarr@d ?zﬁxﬁ\ﬂedﬁﬁsny)
for the conveni ence of the reader. the information
ofctbattedateddvarhisr eeniral sneaseismsay afterd 24 éwozéTSnofbwwbmt&neweté the

C

T Rendsi GE i uf TS L YO AR REE of T
adRESERUIRENCE) icladel etmacaindl Atihir eqmzze tentaetdsads weldani isasiated

Cni darj ans and_ ot her experlnental ganls ncl udi
frachansdagupenanb AL revealed ghanterisida P\é{gas 'g}lwp% g on
Ac@r?et(yﬁdc}er YAl gﬁlgz{ rOUE" Backdral gf tﬁé‘%r@éﬁ&@ of PBS

vul gari's were grown and nai ntalned in t | abor at ory
(positieoddneot)ed directly from their natural hab| tat.

Sanpl e col |l ecti on Sanpl eST’éﬁ‘;? col l ected from surface

mucous of fish (eel, catf and honogenat es of
sesfiTe ertcari ang (T raowdwo Kihds of obydinae and|sea

anenones). Briefly, 300inm wet wei ghflimeP4hamenone
ti ssue werld dissec¢ted, ¥Ased ih distili¥d water.
( AY hordaani zed in 203421 o f 200 287 WAL [+ At al
\A 2] ll\.llll,fwblll [~ NN En N u.ojl421| Ui T JUU T I012.I.II.IV\I LA
LOO-—ad N\ (] £ 4400
vol dﬁ‘E—O‘f——@uum SP6—r)5 e ent Hfoged—C3 5, 4090 X
|

g) and prepittered (0. 2o3k). Bacteria gnowmn Al
bacferia shrains \were geaan in friplicaBes for

I ndj_vi dual4sexperifments. 0.32j net obact er B&ANNI

St aphyl oco¥®cus auteus, B¥dudonphas aurild®nose were

gr o dipeisadebiudec doot o GHes Broth (TSBYUE 0. 25 0
Positive cﬁlﬁrol,_ L . 0342 Lin \ Nato 7 22

D- Gucoseand £ coti—strarn U85 expressing GFPwer e

grown in Luria-Bertani (LB) with 50 ng/m Kananyci n.

BactHifel @ntardlaerfaieen bi70ass ayBinafoxinysa \peree fghmig pepnde that
96-wel |, round-botto ol ystyrene pl ates. Sanple
exé&ms cntickiofm ed cHthedhorbey dctivigr @ndpoad SBEGIRITPRS isgobes

2 e?tag Qe éshfbéé?l%ny hB! uf 43 Wrude! e}ﬂl‘a&a‘%ngbﬁc?&rﬁ?ée%\l fiSlicHs rtdata

obacter baumannii. ’Bri ef
nobahlasmm)ww&:remhbmrteslow thein baverial ght—ad/hemen swipytye fodloteng heat

de\g%tfupag\%g ﬁ’gd é)g/f tﬁ%grggnt s }I?f}?gq}%ggj olg (degtglno{J gl?o%vnl)n "Fa%g?l ‘together
this information suggests that the active factors are polypeptides.

The anti-adherence effect of tentacular fractions was further demonstrated on

~ four different groups of bacteria namely Acinetobacter baumannii, Pseudomonas

aeruginosa, Escherichia coli (all Gram-negative bacteria belonging to different
families of bacteria) and Staphylococcus aureus (Gram-positive bacteria). While
E.coli belongs to the Enterobacteriaceae which live in the intestinal tracts of animals,
P. aeruginosa and A. baumannii are free-living organisms in soil and water which
belong to the order Pseudomonadales but differ in their family. As evident from
Figure 5, tentacular fraction13 exhibited an anti-adherence effect on all four groups of

bacteria.

EXAMPLE 3

Actinia equine crude extract effects initial stages of biofilm formation
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at 37 0C, wells were washed with water and stained
wth 250 m crystal violet solution. The dye was
wo 20mMed1by t hor ough washing with water. For PCT/IL2008/001264
quantification of attached cells, crystal violet was
solubilized in 250 mM of 13% SDS and the absorbance
was nmeasured at 595 nm RESULTS Crude extracts derived
from body honpgenates, sanples of surface nucous
col IMATHRIAIGAND EXPFRIMENTHIs RROGIEDYRIS | e
cni ggrti ans &.tvvo ki nds of hydrae and sea anenobnes)
reveéd] € 1'% ¢ abi lity to prevent the adherence of
Vi r uftRenka ehdnidred crinfdqaieswaf growe ahd eta@itaiged in the laboratory.
Aci net obact er baumannii. As is clear from Figure 2,
t he Sangesqllestion cacy was reveal ed by the extract of

R TR O i

30Ox ingawets iveipht iodranamoan tamntd wacthdssactedyuinsed en ngtilled water,

e N VT T
GHRMURIK Wﬁggm%gea .. | aboratory. Sanple

col l ection™Ho enates of Sessile cnidarians {Actinia
equiBwYerimgoath | ected. Briefly, 300 ng wet wei ght of
anempne ti.ssue were dll ssected, rinsed in distilled
vat erS SERSERESERPIe- 2 vol ume of 300 M DDW (tot al
Vol UNRiddlhpbibipub pblystynene slévoplatd'@say (3 mn, 14000 X
Q) and.g(p’)lrefilt_ereg yj(l)'ri.JZ m). ic’:ol umm Jc;:hromalt ogr aphy_ and
pr ot aripus haeteia (ae.Shrpres AT160 Z0P3eete sepainpedvedround-
a cal ( - I b0 -
FGpEBRY HhIsFE I, | AR TR PP D b ARUEACREMCP el Wl was
washed eviiht tatee and DEAMed Gith 250Tpi tiysal eédet sotutiomi dThd Epe was

3 - 80 %fromb5 to 75 minutes). The. el.ution pattern
reja¥ehphihoEugn wehing 5Vifnvalgh Oéﬂiuéntbf_fcéﬁk’%ogétta&@’é’tc‘rf’ﬁlﬁéﬁyStal
vibldt EXEHRhE witis BAS LALbiRLeARNBIGNCT PYOGSS8Md the optical density

read at 595 nm. Crude material of 4. equina tentacles was added to the plates at time -

0 at 3 dilutions 1:10, 1:100 and 1:1000, in triplicates. Bacteria were incubated with

PBS alone as positive control.

Qualitative bacteria adhesion assay

S. aureus ATCC 25923 were grown in 2ml medium in 5 ml polystyrene tubes.
After 24 hours of incubation at 37 °C, each tube was washed with water and stained
with 250 pl crystal violet solution. The dye was removed by thorough washing with
water. For quantification of attached cells, crystal violet left in the wells was
solubilized in 250 ul of 1% SDS; and the optical density read at 595 nm. Crude
material of 4. equina tentacles was added to the plates at time 0 at 3 dilutions 1:10,
1:100 and 1:1000, in triplicates. As positive control bacteria was incubated with PBS
alone.

A fluorescent microscopic assay for biofilm formation on glass slides

E.coli DH5-a strain U85 containing a plasmid for the expression of Green
Fluorescent Protein (GFP) were incubated in 2 ml LB medium with glass co{/er slides

and adhered bacteria were visualized with inverted epi-flouresent [X2-81 microscope
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As described in Exanple 1. Bacterial killing/growth
i nhibition Crude extract of A equine tentacles, as
wowdb/03514 sol ated fractions (see Figure 4 bel oR)T/1e082001264
added to a liquid culture of the bacteria A baumanni.
Overni ght growth of bacterie was recorded by
(OT8RpW, ANBA.  CtudehBateRill £l fr4al€i0As tWheRf addae € dihieUd @8d diofilm
600 nm Protein gel electrophoresis | OOM of the
foawatiarewherg eh¢ckad aligrrlehqyr.echirs andef BpwH i ce-cold
acetone, resuspended in running buffer containing SDS
and b-ner capt hoet hanol, boiled for 3 m nutes and.
sepaRESEA. TS a 15 % denaturi ng SDS- PAGE gel . Fol | owi ng
el ectrophoresis the was silver stained. Heat

I
denaALﬂeatqaﬁﬁnmoa_ltta%wpg%éermelétapa@ﬁa& fheata G afduionger 4 egguin
vte{'?t%&lep}éruﬁg %a@&&é@%ﬁlﬁfg@l@ai&mgtﬁéh @g%lir% 6B2%nd16B)! M1&eb¢R as

ernocycl e. te ti-adhesi on effect
presenfadi ineitiglra ©Ce badievishmdhésiona slaady sedrealrdagly ona boinofedlowing

. Ohtai ned. fr t he chromat ogr I ¢ _separati.on. of

mz\@%aitlﬁp Vi P%Eaa‘@@ma éqné% d%aq(%f) Efif?f‘&%&?se%& st 77 fours. In

cdnfi@GHb Phatibh STUthe( BhAsiE WAB) 4. | bquifa REAENOT dxivact, 'th two
the separations were perfornmed on anal ytical reversed

clhpbrastegaRiic foastionnd 4i ) dronHpiigedyast enyvith pecopdinane e@paatoxin,

f an. i ¢. sol . which d i Lizati o
I'e?lflE? npga%\aﬁg):l%f{oﬁ-??ﬁ/ Eg]qttqtﬁ\i\@algﬁ%rgn?e%g tnqu ,Lﬁlge?:h:rle/sglﬁgtllnglrc]ate that

prev@fioh @f bic#indbiedioaloecist atthe irifisl st@ss 6f the agashintent.
solvents and |yophilizations. In addition, Figure 3D
provi des a rough i'ndication (presented in an

el ectrophor egrans) of tﬁgAgﬂ,ﬁﬁgﬂ ar masses of the
e de

active conponents and t gree of their honogeneity.
[t is notewort Metinibéqiifecadita eraeeriad cbin dbadsv@atedioni t or s
bacterial adhesion to artificial surfaces. It does not
represent bacterial killing or even bacterial growth

i nlh; RiATBRIACS A8 EF ER VIR AR PRaCEDLABESNCe of

killtng or growh inhibition) wasverified by a :
conpiefirantequiparihaser aveprone ofic!/ioD egdMarvas(gress an@haintained in
h rtiﬂaftl e density) of the treated versus control
abOrf¥¥ent after 24 hours of incubation with the

ext r Sghple craedlohs (presented in Table 1, herein bel ow)
i ndi cate that none of the antiadhesion _
Homogenates of sessile cnidarians (4ctinia equina) was collected. Briefly,
300 mg wet weight of anemone tissue were dissected, rinsed in distilled water,
homogenized in a volume of 300 ul DDW (total volume of about 500 pl), centrifuged
(3 min, 14000 X g) and prefiltered (0.2 pl).
Column chromatography and protein chemistry
As described in Example 2.
Selection of active peaks and MS analysis
Active material previously obtained by RP-HPLC (T-18) was
rechromatographed on the same column and peaks were collected, lyophilized and
dissolved in a standard volume of PBS. Volumes of 20 ul were assayed for bacterial
anti-adhesive activity.

Additionally, lyophilized samples (active peak 75) were dissolved in 50 %
methanol-0.5 % formic acid and measured by MALDI-TOF (Voyager-DE STR
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subst ances, crude extract of Actinia equina tentacles

as well as isolated fractions (Figures 2 and 3A-D),
WO eweabBd4 a bactericidal or growth inhibitory edf/ERDSIN01264

Aci net obacter baumannii conpared to bacteria grown in

t he presence of PBS (positiae control). Table 1 The
A%)ﬁféﬁ _aEH)'s?srterM)aﬁﬁh% NidapiBO heROYS NALENIR,  BhP R&shremdhi Svas

eptide that 'exhibits anti-biofilmand anti-adherence

peaformed inythe positisalehespeeote.um of mi crobes (Figure 4), as

wel | az f.racti,gns 13, 14, crude extract and

acrol?‘ffedg'agmfvf ctions (data not shown) were shown to

| osead fetribdada Brample Bnt i - adhesi on activity follow ng

heat denaturation and by treatnent with proteinase K

( datBactesial ghbcuayce BiaRsAY t oget her this information

sugg qhat: tive factors are pol ypeptides. The

ant i@%%%gﬁ%ﬂég e??lggetf'of tentacul ar fracti ons was

further denonstrated on four different groups of

bacteria nanely Aci netobacter baumannii, Pseudononas

aer J&Eﬁgég,s Escherichia coli (all G amnegative

bactglhfnhid #asHeaGclife Hhdidprens (Fighiel 185298 abtBRtRLctids 75,

and St aphyl ococcus aureus (G ampositive bacteria).
79and d 0Bl ¢Bigureh@Adngh¥1S analyigs Bt Eacsivac? e (inadedebywied larrow)

live in . the intestinal tr 0 LAl s . :
e BRS hAMEART [P FRoBoT] GIAp o3 RaRIeaHably
profRirEO{Hig @B 7Rt eThadbi delfa R6Ve@aNdhd Qbilitg tor @elate and chemically

Pseudononadal es but differ in their famly. As evident

charagierige therrelesant sebstances-ar fracti onl 3 exhi bited an
anti -adherence effect on all four groups of bacteria.
EXAMPLE 3 Actinia equine crude extract effects initial
stages of biofil nfor matEXAMYIBREALS AND EXPERI MENTAL
PROCEDURES Actini a equina The sea anenone Actinia
equi na wHBlagiapwicheHa exgpelcampedes itk gthesing SEBHG v
Sanpl e col |l ecti on Honobgenates of sessile cnidarians
(Actinia equina) was collected. Briefly, 300 ng wet
wei gViA REREXIESAND EXPHRIMENT Al PROCEPDURES sed i n

distjlled water, honpgepjzed in a vqglu of 300 m DDW
(tot‘éﬂp"%Wﬂrﬁg C&fdea(%’ﬁ?"’%@'”rﬁ’;”,‘“ itk fBged (3 min,
14008-pXratidn BN &ctRieqtdctib® fiReh 4PradidTbdlchella was established using G-

10 and G-75 gel filtration columns (GE Healthcare, Sweden). RP-HPLC with C-18
column of collected material from the gel filtration separations gave high resolution
separation. Active fractions were analyzed by MS.

The high molecular fraction was rechromatographed on Sephadex G-75 and
resulted in 2 fractions, both exhibited anti adherence/biofilm formation activity. Each
of the resulted fractions was separated using RP-HPLC with c-18 column. This

separation resulted in several fractions.

RESULTS
Crude extract of Aiptasia pulchella (whole organism) separated on Sephadex
G-10 column resulted in 2 fractions both exhibiting anti-adherence/biofilm formation

activity (Figure 8).



Bacteria growh As described in Exanple 1. A
hi gh-t hr oughput pol ystyrene m cropl ate assay Vari ous
whambesi’ad (e. 9., S. aureus ATCC 25923) were grPOWIL2008/001264
96-wel I roundbottom pol ystyrene plates. After 24 hours
of incubation at 37 C, each2well was washed wi th water
and Edcatdiedomhpty abtherhigh rrﬂ@lbailaf\/fr@ét'&in fomusdépbadexThiel 0 on
g was renoved by thorough washing g ter. For
Seghaderi i GatpwHedin Ave J6HB Peaky r@resev%a jehyang) fopv mofgeular
was solubilized in 250 m of 1 % SDS, and
fr% ﬂo}lJT tgﬁapf‘densny read at 595 nm Crude material of
A thkiHPéLCt sphatbe withas] Scidedn bb theHewphelpedarafractiomérop the
diluti 1:10, 100 an - 1000, in triplicates.
s G el imiisi Bacesnnoedingibnac® e {EtRns 2
, anﬁoj‘t Fl%llre dalvhicht w¥e el & ﬁ@?@&b%l&?} S@l¥sequerRUbEMBLC
3'were grown in 2nl nediumin m

anpkyblyss(fygueqrsel tAHE8's . HREE eanalydis hafuiiractions |2nwb&tdlftﬁpsafﬂ dgferent

er an
cosifior ) SaP e ot cad Deish  mnea S AP RsR feyyen
pehR O BSHETrabESA RN@d achoBY(fdak udibedl URFdprdse@iatal difgllﬁfose whlch
attached cells, crystal violet left in the we

10 malss uBiddi 6wl ithe tz@d)glmcar@fof fpctams? a%eprtr%n@ﬁﬁly 85% of the total
nm Crude material of A equina
el cZaﬂ 0% %gé[%\?\lg;sﬁggggzg to the plates at tine 0 at 3
dilutlons 1: 10, 1:100 and 1:1000, in triplicates. As

positive control bacteria was inhcuhated wth PBS
al one. Afl uorescent Tﬁl?lEionthbti’”éloﬁ 2@3“6‘?5

BLOL 0T OT TR QR o%ogasagﬁs 'des E. COJ, bf {gidPaifcant &1 1
UB5 contal ni ng @sphasym d f ol the,gXpR eSS o of FdcE&s

Fl uorescent Protein (GFP) were (AgpoRbed i 2 @ oddR-3)
medi unT Wi T gt ass gover st fes—angsgdhered bactep) g

wergvi suptized wih i nvertgd epi ibuurebe t—1X2-81
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activity. MS analysis and gel electrophoresis showed that the active fractions are

peptides (data not shown)



I ncubation with PBS, with a dense mat of bacteria
observed after 22 hours. In contrast, incubation of
wo bmolosoi€ria with A equina tentacl e extract, PQU/I2048/001264
chromat ographic fractions (14, 17) fromthis extract
or wWith reconbi nant equi natgxin, resulted in an
SepbakiRingf bacterial adherence. Thus, these results
i ndi cate tThat prevention of bi ofi I'm formation occurs
at the initial stages of the attachment. EXAMPLE 4
g tinia equine actjye material can bg,isol ated
TERI ALS AND EXPERI MENTAL PROCEDURES Acti ni a equi na
MSRQIBEHV&MWS@AMLPSIIKHII@BDEEDEKRS@MGWDGASLSFDILK
mai ntai ned in the |aborator e collection

'T%%@%YI@WV@@NE@G@J\MMM@ BAG TV LRI NRHGIALL
({ ESREPY AT &V@VL%?E” nS é?‘? D EREPERWWNVRI

ue were |ssect ed wat er,
YK@WDWYEEBMR&MWEDN@N PHFRMNYGhKSRGHMNSSGHAI

t 500 m), centrifuged (3 mn, 14000 X g) and

K fer ed (0.2 m). Colum chronatography and
proteln chem stry As described in Exanple 2. Selection
of active peaks and M5 anal ysis Active materia
previ ously obtained by RP-HPLC (T- 18) was
rechromat ogr aphed on the sanme colum and peaks were
col l ected, |yophilized and dissolved in a standard
vol une of PBS. Volunmes of 20 ml were assayed for
bacterial anti-adhesive activity. Additionally,
| yophi li zed sanples (active peak 75) were dissolved in
50 % nethanol -0.5 % form c acid and neasured by
MALDI - TOF (Voyager - DE STRAppl i ed Bi osystens) using:
sinapinic acid as a matri x. The neasurenent  was
performed in the positive |inear node. Bacteria growth
As described in Exanple 1. Bacterial adherence
bi oassay As described in Exanple 1.
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RESULTS Rechr omat ogr aphed active fraction T- 18
(Figure 7A) gave active fractions 75, 79 and 1061
w@ FogusB14/A). M5 anal ysis of fraction 75 (nmar kedr/mzoesadi1264
arrow) denonstrated several peaks at nmasses of 19863,
9926, 8261 and 3655 Da, pregunmably proteins (Figure
7B). These data reveal the ability to isolate and
chem cally characterize the rel evant substances.
EXAMPLE 5 Liptasia pulchella extract conprises
anti - Lve actiy] : : :
t iR R it PR o PO B Y ERERY dosoribed
inph¢ ehetbttaofSepaniat dntbodirherais,tinwe afso et providéd dmcAnpinasorain a
_pul chella was established using G and G 75 ge
sifgle epRedigent o (RN SRITEVIRRLSt IRatFes, Oféﬂ%e damnﬁlompWEﬁE@fes for
br&if}h descrivdd G HEToRext BF laeﬁhglq ﬂﬁﬁ&fih@ﬁt i RMish &eIfbvided
I 't ration separations gave Righ resol ufion .
sepapialyadriinany Adtablesubcadtingiom. wer e anal yzed by Ms. - The
hi gh nol ecul ar fraction was rechromat ographed on
Sephadex G 75 and resulted in 2 fractions, both
exhi biitRgh at | inddiRheRae b dedombberinatdmpimcaieh i With Ypecific
Each of the resulted fractions was separated using
enftdimerts vihergo - 18isc evidanf. i mase palicangtiyes.r ewdificallonsy and

several ..fraction ESULT u t . | '
vl GRarILo Sanait i oS St ip iR 78 A BT aBBhAN S ikt vo
enshasdll ERhUlteathtives, Anddifaaitibanand Odrtation iHak falngithin the spirit
anti-adherence/biofilmformation activity (Figure '
ang) bira seenatb dicappRended chémpi ghAlhdtublicationss paieqts gRd patent
. ¢ . i '
oo RE AR ol QB PR A SR 5 plantiten
hetdindiidoppsateding thiectr QitiretiRPyHteteme faroathe apeaifitdtion; th8the same
colum _of the |qw nolecular fraction fromthe G 75
exisot dfinif ol Pditidia) RABDERTN. PRigat b ReiPh EPRIigRHER cohdienBank
AGRLNE nlikBel WAOSpbdifiatly! A0S irkliA0GalBr ifdiddetol B iMkdrSdtated
Were identified as pol ysacchari des "'subsequent to HPLC
heagim|bysieferéiiee g ulnesiditlon; CitatiddPiCidentifisagios adfanfyrraferéngmdn 2his

arpfpachif pEE s R PRV R o o

prior art to the present invention.



peak in both fraction 2 and fraction 3 (peak nunmber 1)
represents a di-glucose which nakes up 45.5 % of the

wo edoalo3ghdycans of fraction 2 and approxi nat el yPOI/IL29680f01264
the total glycans of fraction 3 (Table 2). Table 2:
Distribution of dycans RP-49PLC separation with C 18

wid rmceh e I9-gh nol ecul ar fraction from G 75 gave
at least 3 fractions (13, 18 and 20, Figure 12) with
hi gh antl-adherence activity. M5 analysis and ge

el ect r oph c
pepti dos ¢ SameoraR ERHplstEL ah AL A° e b AR S pism.
whHerein said composition prevents or reduces adhesion of an organism to a surface,
NBRLIIVFIVVTNICSATALPSKKIIDEDEEDEKRSADVAGAVIDGASLSFDIL :
sajd CpPROAORDRINK IRV IOIEBRIO T SNPP RS SIS L PHKVPHGKAL L
YNGOQKDRGPVATGAVGVLAYL MSDGNTLAVL FSVPYDYNW SNWANVRI .
YKGKRRADQRMYEEL YYNL SPFRGDNGAHT RNL GYGL KSRGFMNSSGHA
LEI FVSKAI Thei sonappsiteni aft ddint Hatwhemin azid dcgue wgey eimprises a-
{nventi o which are,.for clarity, described in the
Subﬁﬂ?&@?‘Qrﬂ%@ﬁﬁpﬁPgﬁgﬁﬁbdlnents may al so be provided
in conbination in a single enbodi ment. Conversely,
vari ous features of the invention, which are, for
bred-ty, Theseamppsitionnof elaing dntdreinfaig @Flﬁglagent comprises a
herrbodlms MRy Orsomgp provi ded separately or in any
: (§%¥¥3%F8 LBESHB Rt 0. Al t hough the invention has
been descrlbed in conjunction with specific
enbodlnents thereof, it is evident that many
al t & nat | Wescomaagitioncaft slajs Lavhergis said peive den) ceyprises an
r I [ art. Accordingly, it
R e U e g Sl sl B o i ves,
nDdlflcations and varlatlons that fall within the
spirjt a broad scop t he append
publicati n§5§gwp§35 65P@ﬁf ﬁﬂ%&??%ﬁgnﬁﬁgm“”mesa
crGENEaRK Accessi on nunber s nentloned in this
specification are herein incorporated in their
entirety by reference into the specification, to the
same, ext as if. eac nd i Vi du
or phtent p‘fﬂ“?p@é{t OBr? 8 al g‘r‘ffgn}%g%gésgfag%d fit Ffage?orp/\%nses a
mﬁ@gﬁhﬁacally and |nd|V|duaIIy i ndicated to be
i ncorporated herein by reference. In addition,
citation or identification of any reference in this
appl cat i-pn, dsitfisl of glaﬁﬁ%‘?’t\{/}l&?gnaas p6iar OSSP Baid polar
that ‘such reference 1S avalldble a
extract comprises acetonitrile.

8. The composition of claim 1, comprising at least one polypeptide.
9. The composition of claim 8, wherein said polypeptide is characterized
by a peak mass selected from the group consisting of 19863 Da, 9926 Da, 8261 Da

and 3655 Da.

10.  The composition of claim 9, wherein said polypeptide comprises SEQ
ID NO:1.



prior art to the present invention WHAT IS CLAIMED | S:
1. A conposition conprising an active agent from an
wa@euwansdior gani sm wherein said conposition prBYBIL28080001264
reduces adhesion of an organismto a surface, said
conposi tion being devoid ofsecytotoxic or cytostatic
act iMi ty.Thé.coPBsiOMBOSATn Pleopiprizlmdiafehst oM PoBisacchaidE.
active agent conprises a substantially whole aquatic
organism 3. The conposition of claim1, wherein said
active agent conprl.is . h enat . ] :
or gall\’/%i smgl%&' .coxﬁﬁ)gg (:lgrrlrgg%ll i g’lqwg?rgfgiltg? %nfﬁp\gﬁ gérigl %tgvse zflggnt '
préehied €olkgang lwphlizas@s an isolated extract derived
fromsaid aquatic organism 5. The conposition of
claim4, wherein said isolated extract conprises a
cruag eXt"Irht%chm Bsitidh Bf EAMRAQS WhkRh & in#ﬁ'timoflganm%&h&ises.
sai d i sol ated extract conprises a polar extract. 7.

a sEbsglewogamdei.t i on of claim 3, wherein a polar solvent of
sai d pol ar extract conprises acetonitrile. 8. The
conposition of claim1, conprising at |east one
pol yipept ifdg. cofhpodifibn ©PERAA 1t MdRred sfill @bt orYhieine cdmprises
sai d pol ypepti é)e I's characterized by a peak nmass

afgdl ected fromthe group consisting of 19863 Da, 9926
Da, 8261 Da and 3655 Da. 10. The conposition of claim
9, wherein said polypeptide conprises SEQ ID NO 1. 11.
The GO O™et doRipositiot! i daid 14,0WhEreii sag &bh i agdéct@nfom the
pol ysaccharide. 12 The conposition of claim1, wherein

gretrecansisiing efcebpndedttishact i ve agent is preserved |
foll owi ng I'yophilization. 13. The conposition of claim
1, wherein said aquatic organi smconprises a sessile
or gald. smThk4ompasition P okirh i18nwhéret] saidietsilevdrgardsm cemprses
aquati ¢ organi smconprises a fish. 15. The conposition

a s5psile| GidAren. wherein said fish is selected fromthe

17.  The composition of claim 16, wherein said sessile Cnidarian is selected
from the group consisting of a coral, a sea anemone, a sea pen, an aquatic larva, a

tube-dwelling anemone and a hydroid.

18.  The composition of claim 16, wherein said sessile Cnidarian comprises

a s€a anémone.

19.  The composition of claim 18, wherein said sea anemone comprises an

Actinia equine.

20.  The composition of claim 18, wherein said sea anemone comprises an -
Aiptasia pulchella.
21.  The composition of claim 16, wherein said sessile Cnidarian comprises

a hydroid.



group consisting of eel and catfish. 16. The
conposition of claim 13, wherein said sessile organism
w@epndwes a sessile Cnidarian. 17. The conposPCT/mRoesi001264
claim 16, wherein said sessile Cnidarian is selected
fromthe group consisting off a coral, a sea anenobne, a
sea pen, Bt aipabition batMin 28 WwhidéinduidlHydrgd énelsord feumd the
a hydroid. 18. The conposition of claim16, wherein
grawp epnsisisg pea Chloadlydvisdispmased aflxda valgaibne. 19.
The conposition of claim 18, wherein said sea anenone
conprises an Actinia equine. 20. The conposition of
cl ai2®. 18, Thehwngiositisaiofl claa 6awkeroimesacbpdan sdctain derived from
Ai ptasi a pul chel | a. %1. The. conposition of claim 16,
a (§haF st an Seouiieed] G5 Al o0 BN ICses a hydr of d. 22.
The conposition of claim2l, wherein said hydroid is
sel ected fromthe group consisting of a Chlorohydra
- Vi ridh ssiThe empositiely dif alavml2gawherei@id TAneHOPO SOMPRIES an
A%f .clai.m®6, wherein said polar extract is derived from
ALY e tissue or an acror hageal tissue of a sea
anenone. 24. The conposition of claim23, wherein said
sea anenone conprises an Actinia equine. 25. The )
conpdsi t i O empgsion olclaigyhe wherean gaidopalar exiachdiom said

G i L T TS SRR OBRHOR L Ul P
ofeem@pasnpdsition. 26 The conposi tion of claim 24, wherein

said polar extract derived fromsaid Actinia equine
conprises acetonitrile in the range of from about 40

to apout HQ %?’-{;}U ¥ibn ¥ cla¥hdla, %ﬁféﬁ?kéda ggll-ar g)?tractﬂl@rived from

conmposition o C|Sal m 24, wherein sal ar extract
safd AntirsaiequiAe tompdses guetoritiglo ip thesmsga ot fromi ahout 40 iteabhdue 60
(yrg/w e.of lfrom about 70 to about 90 % (v/v) of total
od PFSSQEOF} GAMPYBIOBrhe conposition of claim6, wherein
said polar extract is from an

27. The composition of claim 24, wherein said polar extract from said
Actinia equine comprises acetonitrile in the range of from about 70 to about 90 %

(v/v) of total composition.

28.  The composition of claim 6, wherein said polar extract is from an
Aiptasia pulchella.
29.  The composition of claim 28, wherein said polar extract from said

Aiptasia pulchella is selected from the group consisting of about 8-12 % acetonitrile,
about 16-20 % acetonitrile, about 22-26 % acetonitrile and about 26-30 % acetonitrile

(v/v of total composition).

30.  The composition of claim 1, wherein said organism is a single cell

organism.



Ai ptasia pulchella. 29. The conposition of claim 28,

wherein said polar extract fromsaid A ptasia
w@eiogh#l7ien i s sel ected fromthe group consi stipgr/af2008/001264

about 8-12 % acetonitrile, about 16-20 % acetonitrile,

about 22-26 % acetonitrile &nd about 26-30 %

acetqni t rTHeec&Mf)é/su‘?ctn oPtRimC 0P 88ihE | @fther 35})ab@'16f inhibiting

conposition of claim1, wherein sard organismis a
aggragglien ofetald smglan¢lbonganismyhe conposition of claim 30,

bei ng further capable of inhibiting aggregation of

said single cell organisnms. 32. The conposition of

cl aijp. 30, Thehwigositivaiod cluth30pwvhaeinssaid Gellcmg’mmrﬁ&dccbmprased

biofilm 33. The conp05|t|on of matter of claim 30, '
ingheefd said single cell organismis selected fromthe

group consisting of a bacterium a fungus, a protozoan

and an archaea. 34. The conposition of claim 33,

Wher3§i n Sﬁiedctﬁmp@ilﬁorc«»lﬁpnhMSOfaclylEms?tQ \BBerei'ﬁhsiid single cell
' 0Si t| on ﬁ‘ m1l, where fsab tfe ¢
°r§%¥} fedpledt r‘f"ﬁé e Cé’Bﬂéthgt‘? fy *’n?fer’éﬂn%ﬁ PP%“S 4 protozoan
arldidRGfohaga.fOoam a film a concrete, a masonry, a gl ass,

a nmetal . and a plastic. 36. The conposition of claim]l,

wherein said surface conprlses a bi ol ogi cal tlssue

37. The osi tion of 36, wher.ein sai

bi ol ogl cgﬂl Goggca! 188%F§%§g] ﬁ%%ﬁ?’ld n%lﬁsscgﬁlgns?%a yeast.

The conposition of claim 37, wherein said mamal i an

tissue conprises a skin. 39. The conposition of claim
1 witer ei Theacommogifiontaf s 1, tyherein sy SHERES elepigd frgm the

| e t Qu 0 t

ol SSLREE MR AL R UAL R SR B0

matdhzﬁﬁilaima@fc an organismto a surface, the nethod '
conprising contacting the organismw th a conposition

conprising an active agent froman aquatic organi sm

capajy e Of i I\ﬁseélhﬁlgd&gpaﬁhom %e}éﬂ@ Qi Hantaee tcemtph@es a

surface. 41. T claim40, wherein said
biabgicaktissgent i s devoi d of :

37.  The composition of claim 36, wherein said biological tissue comprises

a mammalian tissue.

38.  The composition of claim 37, wherein said mammalian tissue

comprises a skin.

39.  The composition of claim 1, wherein a formulation of the composition

of matter is selected from the group consisting of a spray, a gel, a paint and a cream.

40. A method of preventing adhesion of an organism to a surface, the
method comprising contacting the organism with a composition comprising an active
agent from an aquatic organism capable of preventing adhesion of the organism to the

surface.



cytotoxic or cytostatic activity. 42. The nmethod of
cl aim 40, wherein said active agent conprises a crude
wexamast71of sai d aquati c organism 43. The netPOOIIN08/001264
cl ai m 40, wherein said conposition active agent a
pol ar extract of said aquat4ac organism 44. The met hod
of cfiai MR, mRHebN chah U@RCKhMEInAGENactOSgeSCE devoid of
substantial |y whol e aquatic organism 45. The met hod
cytsftoxik g pytagatig@edivey-n pol ar extract conprises at | east
one isol ated pol ypeptide. 46. The nethod of cl ai m 45,
wherein said isolated polypeptide conprises
equi4rat oxXihe méthod dhelaiebpo@hatincdaid actdd,ageditaromipnisgod arude
extract, conprises at |east one isolated
exgashod SpIdRGPAHLTSHBMThe net hod of clai m 40, wherein
the preventing adhesion of the organismis effected in
vitro. 49. The nethod of claim40, wherein the -
pr evidnt i ritheadétbed ofclaim 4hevierayamiid wpmpowifidreadtiod agsnt a polar
Vi VO. %ﬁ. The net hod of claim40, wherein the
exfipeh A SEI0 AGUAFHIEIYSMof the organismis effected in
vivo. 51. The method of any of clains 42 to 48,
wherein said organismis a single cell organismb52.
The 4fet hotheomethodi o 4RimwHyr wherelaiseids ditye eageat |comprises a
Sugng?nhsqhka%cqllrh;egihp a bioflIm 53. The nethod of
i H%@l, AEROSEM single cell organismis
selected fromthe group consisting of a bacterium a
fungus, a protozoan and an archaea. 54. The net hod of

cl ai4y 53, Thehaetbpd of sletm fdnyhercopplin Sdcheqraprises ablsast one
imﬁgﬁdgﬁggaﬁkgf claim 42, wherein said surface is
sel e

romthe group consisting of a fabric, a
fiber, a foam a film a concrete, a masonry, a gl ass,
\?\,hgf . ln S %dtggtg\gbc? 3% Igl%irg %fg, Yv?l-grgﬁlens%‘icp g)sg)la(t)efd [():(ll%er{)]tiﬁg comprises

equinatoxin.

47.  The method of claim 43, wherein polar extract comprises at least one

isolated polysaccharide.

48. The method of claim 40, wherein the preventing adhesion of the

organism is effected in vitro.

49.  The method of claim 40, wherein the preventing adhesion of the

organism is effected ex vivo.

50. The method of claim 40, wherein the preventing adhesion of the

organism is effected in vivo.

51.  The method of any of claims 42 to 48, wherein said organism is a

single cell organism.



57. The nmethod of claimb56, wherein said tissue

conprises a mammalian tissue. 58. The nethod of claim
wW®200908m1€i N sai d manmal i an ti ssue conpri ses aPGRIN2008/001264

59. A pharnmaceutical conposition conprising a

pharmaceutically acceptabl esocarrier or diluent and an

actisge agmfpt nfdii af AMWAL4C WRGER! 80t HREIBIcARRARINGM is

of preventing adhesion of an organismto a surface.
cogPrisqhia afieficeut i cal conposition of claim 59,

wherein the conposition is devoid of cytotoxic or

cytostatic activity. 61. The pharnmaceuti ca

cona3si t iThe méthod af thah® 51 \whkereinrsail finglenoélhorganisof istshlected

conmposition js selected fromthe group consisting of a
frogp thigyeroup eqnsisHng At safg@mma@zf}mwsnép%%os? Ay & B9

or treating a pathogen infection in a subject in need

t hereof, the method conprising adm nistering to the

subjsddct & Heheethpdof ¢laial $34 vdfefew sdid &urgue corhpodes talyeast.

phar maceuti cal conposition of claimb59.63. The net hod

of claim®62, wherein the treating is effected in vivo.

64. skhe npihedinel o @kim 92, wﬂﬁgrneéaﬁld tshgader Radelddged fom the

effected ex vivo. 65. The method of claim®62, wherein
groupedrisistieg of a dalyimiadibenfa fohw, palhogepndreit.ct mapry.sa glass, a -

capa | e.of. growing in or on a biofilm 66. The nethod
meipl g AR5 Wherein the pat hogen infection conprises

a bacterial infection. 67. The nmethod of clai m 66,

wherein said bacterial infection conprises gram

posi6 ve Bronethedof gaim 4% avhersimsaid syrfaceas afissre. wher ei n

said gram positive bacteri.a i s Staphyl ococcus aureus.

69. The nethod of claim66, wherein said bacteria

i nf &7t 1 orMMlzofpthod @f chirmrmonedeadtein/aid dsdue rcomprigés. a fifasmmalian
.method of claim69, wherein said gram negative
Usg¥cteria is sel ected fromthe group consisting of

Aci net obact er baumanni i, Pseudonobnas aerugi nosa and

Escherichia coli. 71. The nethod of claim 62, wherein

a pé&t8hogéeficcmethgdiof shuirof57; Wherein said mammalian tissue comprises a

skin.

'59. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier or diluent and an active agent from an aquatic organism, being

capable of preventing adhesion of an organism to a surface.

60.  The pharmaceutical composition of claim 59, wherein the composition

is devoid of cytotoxic or cytostatic activity.

61.  The pharmaceutical composition of claim 59, wherein a formulation of

the composition is selected from the group consisting of a spray, a cream and a gel.

62. A method of preventing or treating a pathogen infection in a subject in
need thereof, the method comprising administering to the subject a therapeutically

effective amount of the pharmaceutical composition of claim 59.



pat hogen infection is antibiotic resistant. 72. The
met hod of claim 62, wherein the pathogen infection is
waedoeosBd4 from t he group consisting of a fungaPCT/1L2008/001264
infection, a protozoa infection, a bacterial infection
and an archaea infection. %3. A nethod of identifying
an anti-biofil mconposition, the method conprising(a)
contacting a plurality of conpositions froman aquatic
or gaidi s mMietrhethoddf dlaimf &, whetpib thettesating is@Ebectad dnyivag a
biofil mactivity of said biofilmformng bacteria in a
presence of said plurality of conpositions; (c)
i derg4l T yiTHg rhéthed Sfildlmpd2) et dily theftreannpieiffectod sx atvo.
| east one conposition having said anti-biofilm
activity above a predeterm ned thr eshol d, thereby :
i dentd fyi n f
et 1od of 18y eolsbl ol b2 TWARRER, biRGbcnlc orgilim of the
patiopi irfesioa isepable of grayedng &nor ofba bidfibn.met hod of cI aim
73, wherein said aquatic organi smconprises a fish.
76. The nethod of claim 75, wherein said fish is
- sel e ed F.omhbg of EQHH @034 1R &ftho%@ﬁ uﬁ@éjadha&frﬁp?ﬁes a
77. The method of clalm 74, wherein said sessil
baotegahinfactioonpri ses a sessi I e Cnidarian. 78. The met hod
of claim77, wherein said sessile Cnidarian is
selected fromthe group consisting of a coral, a sea
anergme, heSRathBebf RIMAEE alvh&eindda¥d® baderidl igfedie] tomiprises
anenone and a hydroid. 79. The nmethod of claim77,
gramepositive badtefisessi | e Cni dari an conprises a sea
anenone. 80. The nmethod of claim 79, wherein said sea
anenone conprises an Actinia equine. 81. The nethod of
C| ai68. 79, Thehetfettiod sRicthimea7 andomite saidnprains @osidie bacteria is
pt asi a pul chella.82. The nethod of claim 77, wherein
Stg@hyépc%@g,apéeu@” dari an conprises a

69.  The method of claim 66, wherein said bacterial infection comprises

gram negative bacteria.

70.  The method of claim 69, wherein said gram negative bacteria is
selected from the group consisting of Acinetobacter baumannii, Pseudomonas

aeruginosa and Escherichia coli.

71. The method of claim 62, wherein a pathogenic organism of the

pathogen infection is antibiotic resistant.

72.  The method of claim 62, wherein the pathogen infection is selected
from the group consisting of a fungal infection, a protozoa infection, a bacterial

infection and an archaea infection.

73. A method of identifying an anti-biofilm composition, the method

comprising



hydroi d. 83. The nmethod of claim 82, wherein said
hydroid is selected fromthe group consisting of a
wakdoonsitydra viridi ssima and a Hydra vul gari s. PGHIL20¢82001264
nmet hod of claim 73, wherein said plurality of
conposi tions of said aquatise organi smconprises a
cr Ugﬁ) extdafaktind® -pluIQlﬁ%' EtcbRgofiosd fbi fdaquali€ bRiaRism with
said crude extract is fromtentacle tissue. 86. The
bipfhhipamiig bacterigy 84, wherein said crude extract is from
acr age ssuge. - t i m-73, .
vvhe&é?n Sag%ae{ﬁﬂ Ergliolﬁ% aoc%rl O@%%o%??ibgégﬂoﬁb Ig?lallK t?&begta i lg 2
présegéndfaidosiontitysefomppsitians; ext ract . 88. The net hod of
. claim 87, wherein said polar ?xtra t is fromtentacle

tisdek., gdentifyBemdionbdsat BluEHY g8 GHBPHIPISaRY 'cast one

; ; [ c LNg.
cAPRARER T BLOORAYR, BALDE pSRe R ey
therebpideséyimgy thempobiofilmeompctigon.a. 91. The net hod of
claim 90, wherein said grampositive bacteria is
St aphyl ococcus aureus. 92. The nethod of claim 73,

whergi N SgjedmBingf iof Mfiar 78, ReheRaE S8HI RUSRITBIda AR BndiHses a

negati ve bacteria.93. The nmethod of claim92, wherein
sessdlie@rganiam.negat i ve bacteria is selected fromthe group

consi sting of Acinetobacter baunmannii, Pseudononas

aer ugi nosa and Escherichia coli. 94. A nedical device

conprs. Si Nehet ABth6@ TR T8) wiferélf Waidl aquhed BFzahishDc@fprises a
95. The nedi cal device of claim94, wherein the

fiskedi cal device is an.intracorporeal device. 96. The
nmedi cal device of claim94, wherein the nedical device
is an extracorporeal device. 97. The nedical device of
cl ai16. 94, Thwheetdbd of alatin Fonpasietn said ifish ¢osdlendedofrom the group

consisting of eel and catfish.

77.  The method of claim 74, wherein said sessile organism comprises a

sessile Cnidarian.

78. The method of claim 77, wherein said sessile Cnidarian is selected
from the group consisting of a coral, a sea anemone, a sea pen, an aquatic larva, a tube

dwelling anemone and a hydroid.

79.  The method of claim 77, wherein said sessile Cnidarian comprises a

s€a ancmone.

80.  The method of claim 79, wherein said sea anemone comprises an

Actinia equine.

81.  The method of claim 79, wherein said sea anemone comprises an

Aiptasia pulchella.



a surface of the device. 98. The nedi cal device of
claim94, wherein said conposition is incorporated
WO 2409/0307p0!l yneri ¢ matri x of the nedical devi cePCPH20483001264
of the conpositions of any of clains 1 to 39, to
prevent cell adherence to as inplantabl e nedical
devige. I mbhed Wf ddi TRPRSE I saidSsesdileaid@iarC bethpilses a
1to 39, to prevent cell adherence to a nedi cal
hyidrdr unent . 101. A nmethod of preventing or reducing
biofil mformation or fouling of an underwater surface,
the nmethod conprising treating the water with the
consssi t iThHe mkthadyofaflaied 82 n&hdreinosas® hyddad isAsaledtdtb froof the
preventing or reducing .biofilmformation or fouling of
grawp eangistinaebs Chlorehydet virdissimaandd Ié)&ffﬁ VilgrYy coati ng
said surface with the conposition of any of clains 1
to 39.
84.  The method of claim 73, wherein said plurality of compositions of said

aquatic organism comprises a crude extract.

85. The method of claim 84, wherein said crude extract is from tentacle

tissue.

86. The method of claim 84, wherein said crude extract is from

acrorhageal tissue.

87.  The method of claim 73, wherein said plurality of compositions of said

aquatic organism comprises a polar extract.

88.  The method of claim 87, wherein said polar extract is from tentacle

tissue.

89. The method of claim 88, wherein said tentacle tissue is from Actinia -
equine.

90. The method of claim 73, wherein said biofilm forming bacteria

comprises gram positive bacteria.

91.  The method of claim 90, wherein said gram positive bacteria is

Staphylococcus aureus.

92. The method of claim 73, wherein said biofilm forming bacteria

comprises gram negative bacteria.
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93.  The method of claim 92, wherein said gram negative bacteria is

selected from the group consisting of Acinetobacter baumannii, Pseudomonas

aeruginosa and Escherichia coli.
94. A medical device comprising the composition of any of claims 1 to 39.

9s. The medical device of claim 94, wherein the medical device is an

intracorporeal device.

96. The medical device of claim 94, wherein the médical device is an

extracorporeal device.

97.  The medical device of claim 94, wherein said composition is coated on

a surface of the device.

98. The medical device of claim 94, wherein said composition is

incorporated into a polymeric matrix of the medical device.

99.  Use of the compositions of any of claims 1 to 39, to prevent cell

adherence to an implantable medical device.

100. Use of the compositions of any of claims 1 to 39, to prevent cell

adherence to a medical instrument.

101. A method of preventing or reducing biofilm formation or fouling of an
underwater surface, the method comprising treating the water with the composition of

any of claims 1 to 39.

102. A method of preventing or reducing biofilm formation or fouling of an
underwater surface, the method comprising coating said surface with the composition

of any of claims 1 to 39.



