WD 2009/ 037714PCT/ 1L.2008/ 001264 1 COMPOSI TI ONS OF AQUATI C ORIG@ N FOR
PREVENTI ON OF CELL ADHESI ON AND METHODS OF USI NG SAVE 5 FI ELD AND

BACKGROUND OF THE | NVENTI ON The present invention relates to
extracts_of ic organisnms, and, nore particul arlpgrfiokhazssse of same
for the %83\’/"2&%?%% of cell adhesion. M croor gani sms can |ive and

proliferate as individual cells swimming freely in the environnment (as

pl ankton), or the | i B8R PRAVEGEDNIGAT O
comunities encasé@ﬁﬁom%géggo@%zg?gg@mr|éc matrix in close

associ ation with swriacedESNN ANDVERDESS ORESMEtYMAi crobial lifestyle is
referred to as biofilns. Biofilmfornmation represents an ancient, protected
node of growth that allows mcrobial survival in hostile environnents and
al l ows m croorganisns to di sperse and col oni ze new niches [Hall-Stoodl ey et
al ., Nat_Rev. M crobial. (2004). A8 . 15 The conposition of biofilns
i s cofpl NS .’. B O fo“‘L s Ml robi al species and even within
the same specigspigdeineitfderkrs terpxiragnedpauticcosiinomsd: MBiet hel ess,
biofil mformatjon fepresents. the norm: i fe &, of microorganisnms in the
envi ronn’éfr‘ﬂl?‘ﬂ*ﬁlﬁd?oé[‘?‘? i° nggrtg%ﬁren%n%ghgf%eful ai%ﬁr}%él Previ ous studies reveal ed
that bact er i alsdpioRfdnlsisfcan itag hanprplifoguessiedividweberh swirmming| feee0

devel opnental stages differi i.n protein prafil . Sy .. J

Bact er i oin th¢ gpgrpymenpypla 104‘8-%5315? c%%‘ioﬁvnais%‘ég%\}\# £ %%151% %%gc E%:Etuto a surface,

fol I qued Oy i iisanalse®ih aRef-phovticai @nlyirerit aramixrirc clogodseoviation vawd final |y
mat uration, 1nvolving expression of trlx polyners t.erda. W thin each
bi of i | m sirfages mdsEF%gciﬁheﬁ’& Wérsmécﬁ‘&’q%olééﬁglg Brrg%gr@ gitg%gtq%ﬂlﬁ%re mar kedl y
differ enpdafQMlaRg Qbreldie SATRIGHOpRIEAVIDG: 25pkamkt bmi iy [ Sauer et
al., J Bacteriol. (2004) 186(20:731 il are, & maj or cause

(2 ) 2- 233}) . Bi. of e
of syst emiqotiiaifewivabindopide gviropBERTER2IPYF AREEYREHEY P RURahs. In the
body, bi ofjl 506hALEH aWiNG REV SELIBiof €204) 2@npei08ar s, teeth,
guns, | u?loé%rfl “eeg‘f’p‘ﬂ@g@ﬁ and ﬁg_ur ogeni t al tra(i{]]%. An‘g‘ﬁ!fj mat ed 65 % of
bactesi al i.nfBet congositionheh@iediey d PEPICK it VAT MORBITHT6Ral 1y, after
formng 30 hi.ofil g, N LG ENIhE Bmb epstids QurabafigRrehh e viroahadmtalct eri sti cs,
sonet i rreglma?bbé%tslp%{gsl %/n@ %{g%?hat dos_espéo%ll ant i bi ot cs V\{%cq normal Iy kill
the or gapirshini.n Nospendedbiofilnm Upretign erepspitedd poids HE F V¥ agai nst the
sane nicroor gani sns_when | SMRicAbEs bih AhtaBBaGhOrPeangl oner at e
bi of i I m W‘r"f&%aﬁlsg?s Pate © Rrggﬁ%g%gf)ﬁm’z, i One of the rpr_i Eci pal :
concer nsgit révespecthat bagedulbolint Hatmatioa Piegresws cBEPuEAt BUERE body (e. g.,
contact | enses, central yenous cat : hani calp.fieadit (vedves and
pacertk e LT IOBRERRIFEFE déf}lcﬁigg ﬁ%ﬁ%‘%? %’%{lﬁe[sg%%y i’s’ i cr obi ag i % ection and
i nvari ab yacpj 9k lsm, freginming evith alsciintreb® & whnbase] tohlewad &Y dMPRETEHIYt to treat
with antibiotics, renoval 5 of t ' [,8.,,0 : ssdidpged, which is
traumat i & GvERa tibé?r%ﬁlﬁcr%ﬂk?nieﬁcapgg? g@bﬁ%@&i ]::ngﬁﬂéx%gg Accor di ngly, for
such nedjgalk RRRRIAL BERSIa withtn @rh bbéin bepgdispay btenrbapsadi@ssit hods of

rendering those nedi cal apparafuses. an Vi | m.erobiat,, Previous
reports HapEtiehsiwh atr%e{’ﬁar??ﬁi& ﬁg¥efﬁé1fisff?én g%‘%r%ﬁ?r%n?%}ﬁ énglf%}ilﬁs%#ot Bodi ed
25  planktonicaily [Sauer etal., J Bacteriol. (2004) 186(21):7312-26].

Biofilms are a major cause of systemic infections (e.g., nosocomial infections)

N
oy -

v,

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
20 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).



10 marine invertebrates such as sponges [Anmade et al., Mar. Biol. (1987)
94:. 271-275; WIlsanand et al., Ind. J. Mar. Sci (1999) 28:.274-2791,

asci di answp\badwoseti4al ., Mar. Ecol. Prog. Ser (1994) 110ré&pAb2ps/ompes sof t
corals [Aceret et al., Conp. Biochem Phys (1998) 120:121-126; Kel man et
al., Mar. Ecol. Prog. Ser (1998) 169: 87-95], produce secondary netabolites
that exhibit aphi Bafe§HrindlpaPshcamt WitN@glecP@tdr¥dlckehatlie iltdiueRy ingd al .,
FEM5S M crobi ol ogy Ecol'ogy (2003) 43(3):337-347]. Additionally, sea anenpnes
(e.g., Acthlierboglydengi. sahtapialeasasceantrshpenous cathetorsuechamgat hegbvalveoand ng

ot al - aPaenRbefaoy i SRl s bR S TR AR REg 11 Stan

equi nat oXbidfilm fern@idn3)As hasecinbRabnpateidiffiedlt iy tragstavitn entibietidspichaivabn, _
Sephadex G- 50, CMcel lul ose and CM 20 Sephadex colum chyomat ography from
t he t eht aef e dgrige Boeftaasnasessitpied swhich sctipmeatisde ithe patisgLANMLINEIRBE AP and
Lebez D, I ( (). - X} i and kill
eukaryot i gl-ggfe%fg&By orgﬁlﬁ?%ﬁt g%osﬁlggln?#cg% gpﬁa?ﬁugbe?ﬁh%oﬁgﬁﬂ&%a%%%? ! cel |
menbr anesngais | @l yméthodst heff enddringarthosei anaticahl apepituskss andndevicesh et al .,
J. Biol. Chem (2Q003) 278(46):45216-45223]. 25Since marine-aquatic plants
and ani maPRIBCEO BNt i nuousl y exposed to a large diversity and abundance of
potential |y happdus fgorQ Aa@sHosiBhiin iiemARie R irokineit hthy 86¥ibbdied S known
that  marine life produce anti-mcrobial peptides, it is possible that broad
spect néim nmtive aivefteloraes sucthas sponges fAenalevdttah, Maof Biotn (1 98'Detdi: @Al rddy; al so be

present in.marine |life. S. JPupl|i i 2007009 i sclhhoses neans
of preven'pY ‘??gmlﬂ oﬁftiql'n??%ﬁon&t[arroﬁmb 9%) 1&1)255{1224"2‘? %) &¢ ]PPSSWC%O%’ 3&%{: This
i nvent i oNEESIS Prdgd &er arYo4) il 0k 57 s uis ko eemlsdp deret @t fal OTLRAME Beddhami sol at ed
fromthe eglthellal mucosal surfaces of 3 healthy coral reef fish (e.g.,
Spar i somaPhyn(1498) d2H13lutlpenkisinir ¢ e Mar: Evele Prek t38r i(2998) 6P a7eB5pr oduce
signal s or_t.0xi r ] .af | . i JPue t ..t

pr eponder érr?éi gméo? gcr%rhg%&l Rrrlggiéﬁme§ ﬁgiar E’g{e{}&e?‘ éﬁ?%hegﬁéfaflgc?rgl,f%thﬂ% ragn&llgi(rérsai ns a

wi del ys5 r efldgderzedl. e SMicrobasldgy Ecology (2008) 43(8)1337-3¢M amiddgpmally, tsea
S5identify novel anti-biofilmagents. SU RY OF THE | NVENTI ON )

Accor di ng2RENBIse (aEpetdinia periBa) Bays, BRANaROWE ©opRedEse: (03I CORDIPEIRgG an
active ag : i i : i e ls kikyd revents or
Feduces ¢ BaUides PEABpRI . Behioalh Yl KpR Rk BT * 5r F

cyt ot oxi ¢ Baol. 6y¢ms¢25904)c2”él_t45)v4€t599-1.7]. EquiAgimoaindi(ng, e@iﬁaloxihelr, 2f et D) es in
O I ehesh B B0 e 0p EERE o, Wb Rilek N8 sBCEM. SRR an U | S5 2

substanti
20  Sephadex column chromatography from the tentacles and bodies of the sea anemone

Actinia equine [Macek P and Lebez D., Toxicon. (1988) 26(5):441-51]. These toxic

proteins lyse and kill eukaryotic cells by forming toroidal protein-lipid pores in target
cell membranes similarly to other small antimicrobial peptides [Anderluh et al., J.
Biol. Chem. (2003) 278(46):45216-45223].
25 Since marine-aquatic plants and animals are continuously exposed to a large
~ 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.
30 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



According to still further features in the described enbodi nents the active
15agent conprises a honbgenate of an aquatic organism According to
still furwbenodisatiures in the descri bed enbodi nents t hepactiyes/agest
conprises an isolated extract derived froman aquatic organi sm According
to still further features, the isolategd extract conprises a crude extract.
20Accor di Il h f > LRt he i ' t he

i sol at ed g%?%@cékgo#§&ﬁ§%5&§;b§ %%&§§}P§3%£ aﬂfqﬁhﬁ@%ﬁ?ﬁﬁﬁgg%gEgﬁ?ﬁl

further f batteriadssolatestpredwte signals edtoximsabatmeenest biofibh fermaitibv.ent of t he pol ar

extract conprises acetonitrile. . or. di t.o stipdl further
f eat ur es igpth uaé&&ﬁFﬂgaxgﬁﬁﬁa?hﬁﬁﬁyﬁQEPi@gfﬁgéh?&g%88Wth%%§ 'Y east one
pol ypept i €nains a widdBC cllmged fedt ifdrl ahHTk NOsuld Rt HIBE hdvahhgeslgsty | bed

embodi ments the pol ypeptide is characterized by a peak mass sel ected from
t he grdupideonimvehantigpiofiesa®nda, 9926 Da, 8261 Da and 3655 Da. '

According to still further features in the described enbodi nents the active
30agent conprises at | east one pol ysacchari de. According to stil
further fgaMNVARY OFTIEE VENTION enbodi nents the activity of the active
agent is preserved follow ng lyophilization. 4 According to still

further feat ur A§COAINgRR OBLAPLFHBEredfBERNIGRI R LRIASILH FATPESIBE RAFLTR
conpri Sesa@en%%(ﬁhla% QLR G'dhnism, wherein said composition prevents or reduces

10  adhesion of an organism to a surface and being devoid of cytotoxic or cytostatic :
activity. |

According to further features in embodiments of the invention described below
the active agent comprises a substantially whole aquatic organism.

According to still further features in the described embodiments the active

15  agent comprises a homogenate of an aquatic organism.

According to still further features in the described einbodiments the active
agent comprises an isolated extract derived from an aquatic organism.

According to still further features, the isolated extract comprises a crude
extract. |

20 According to still further features in the described 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

25  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

30 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.



According to still further features in the described enbodi nents the

aquatic organismconprises a fish. 5According to still further features in
t he descrwbedosasbndi ments the fish is sel ected from thepgraumog/ongéssti ng of
eel and catfish. According to still further features in the described.

enbodi ments the sessile organi smconpiises a sessile Cnidarian.
According to chtérd{n'értg%%ﬁl ﬁl&ﬁ%ﬂ“‘fﬁ:ﬁﬁl Aﬁ"inttﬁg d9&5pk4 REDGHRAN R ﬁatfche
sessile Cnidarian | 8>sel'ected from the group consisting of a coral,
anenone, argarBM®Mprats aspssild @ghdsrua, a tube-dwel | ing anenone and a

hydr oi d. According to still further features in the degcribed

enbodi ment st hACedwme| sl fcsﬂ'ét:thaF'Fa%?fplPi b deseribed e&%@ﬁﬁﬂ?t,s the aquatic

Accor di ng,tQnRH domgridks Hgsn.features in the described enbodi ments the sea
15anenone conprises an Actinia equine. According to still further
featur®s in thdcdeding toedillefirthdi feahtres iththesdescrabprdnembodimrntsitbedishiis Ai pt asi a
pul chel | a. Accprding to.still. further. features in the described '
enbodi nenf@e%t?‘pefrg@gg? g@“%ﬁ?’&?éﬁ’inﬁr?fggr?ﬁpthggh‘a hydr oi d.  20According to still
further featur@agcémingh® GBSarHbekaOFBOH MRNAScibiel fBsdinents thé edssité ed from
the group consisting of a Chlorohydra viridissima and a Hydra vul garis.
Accor di ngorgenism qompirises hegssileorideean. i n t he descri bed enbodi ments the polar
extract is fro tac ' r a '

anerone.  Accor Aragery Soadf Biet RuRlreElh AELALOANE b ABUE he 2888, ot s
the sea 2bankfame detectsd Rohithé groap ebsisting of a ddealpa deangnenmnsy a kda femy t her
features in the described enbodinents the palar extract fromthe Actinia
equi ne coAPRIWAES la¥eadHbe-AWelking gnemencand ¢diygroidy om about 1 to about 10%
(v/v) of the t oSt § : C j '

features in thgtcg(gggl%r%eﬁmte%g{ rfreea&%rgs %Ihte}ép%#glﬁ%é??geeé??(g@? ht:‘srtfcl)érjn%%éghgé Actinia-
equi ne coMpidasies canptieniatsed hremonet he range of from about 40

a sea

According to still further features in the described embodiments the sea
15  anemone comprises an Actinia equine.

According to still further features in the described embodiments the sea
anemone comprises an Aiptasia pulchella.

According to stili further features in the described embodiments the sessile
Cnidarian comprises a hydroid.

20 According td 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

25  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

30  extract from the Actinia equine comprises acetonitrile in the range of from about 40

to about 60% (v/v) of the total composition.



to about 60% (v/v) of the total conposition. 5 According to still
further features in the described enbodi nents the polar extract fromthe
Actini a ewoi2o®/conpri ses acetonitrile in the range of fromiBosbo14€: t 0
about 60% (v/v) of the total composition. According to still
further features in the described enbagdi nents the polar 5extract is from an

A ptasia pul Ch%'c&ﬂm to st{ﬁ(:gﬁf b FEhedi@s $h 'thé dt:ét':'h‘og@renlfbﬁﬁitrﬁérn%stﬂenpélﬁe

descri bed enbo rrent the p extract fromthe Aiptasia pulchella is
sel ect ed extoaut fiom the Anpincorpirst ¢ongprots adetartitrie fPthecramgstdrfram iabeyt 4bout
16- 20 % acet oni .acetonitrile and about 26- 30 %

acetonitrf9 &@A@é‘é{%ﬁ?ﬁg 05‘%&)”1’95# 'GPt her features in the described

embodi nent s t hﬁc&fr@ﬁ?' o NAtillS fithet Hett@es &h lth® dBRAbEMembodimeNeC thedpdlgr t 0 stil |
further features in the described enbodi nents the conposition is further

capabl & ofxtraghisdiam ag Adgjesiepdchadld. of cel | s. ~ According to still .
furt h.er fef'it urﬁgcor?Lnlght S?lsﬁlr{'&(l%g g?agl.rﬁjgg ql!tl gﬁé;%ilgﬁcﬁllgg% %H%glriﬁ%e%?é he pSlL ani smis

conprised in a ing eat ur I'n the
descri bedegrdeofibimnhé aiftiia pﬁlalg%lla 1§ sdidctar fyemitbdgrosp e@ismmgdf fiscumgtize group

consi st ng] of a bacteria, f a protozoan and anﬁ&r}&lm

Accor di ng”7q gcetanitrije, fab?‘tth]érzq éa%‘i?F‘é%mll% appi ekt Y HretpnE §26he fungi
20conpr i Sg’@"/aa%ﬁﬁlﬁhie According to still further features in t he
descri bed”enbodi ments the surface is selected fromthe group consisting of
a fabnéc, a fikecordimgftoanil fartHer lfienturas dothe desceibed embedinteyits. the gigassm a net al
and a plastic. According to still further features in the
descri bed!SenRe AEhPrEaRiNG: sur f ace 25conpri ses a biol ogical tissue.

According to shibdrdingl tdedill ealiire Sedtited MR @RS ebdRRd eBRBEUIARASS tihe
bi ol ogi cal tissue conprises a mammalian tissue. According to still

further feanposgsonipfurter dapgbleidfechibitibgdigregationtieeltfanmal i an ti ssue
conprises a ski

enbodi nent s a ﬁS?q{gl‘ng ﬁ(): gtrhl(ljkunrgle;[‘ i)eatslfrtlasl 1|n tfleucrletsgrltraedfe%qat;[ %Erfelgnté fhe smes'\gledgeqlcr i bed
15  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 fungus, a protozoan
and an archaea. ’ |

According to still further features in the described embodiments the fungi

20  comprises a-yeast.

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

25  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.

30 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.



of the conposition of matter is selected fromthe group consisting of a
spray, a gel, a paint and a cream 6 According to anot her aspect,
there i s woauiwisdia net hod of preventing adhesion of a scmgLmogedibesor gani sm
to a surface, the nmethod conprising contacting the single cell organism

Wi th a conposition conprising an actiwe agent from an aquatic organi sm
capabl e of prexefdrling RARRSHAN affect NBeRl RIbRVERI! aOMEMDH SHR bRvERfe
S5According to still fTurther features in the described enbodi nents the

acti ve agedhesios ofeviigte esfll ggadsote 8 serfacsy thegnethod copaprising gontacting theaccor di ng
to still furthen features.in th escri bed. embodi t tive.
agent corrp?llrlglgsceg CFUGE" é@thraa%(fn.lg OSﬂlon comp%smﬁg%nogcé%%tg Vrclat s‘?llllaﬁ aﬁﬁarqfcher ,
f eat ures brgahidm dpstle bbsdveaning ddnaivnsoftthesiagit icek odddaganto tkonpri ses a pol ar
extract. According to still further features in the described

enbodi hent st hAceridingdo sidinfurtheifrafusess in the deserabgd embadinigpts dhegefites ¢

or gani sm %%enﬂ.fde%ﬁﬁg{fgg%xwo 'Askatﬂcc%tti\n% features in the described

enbodi nmen e po xtract conprises | east one isol ated pol ypepti de.
15Accor di ng t oAstdrtlingftardtitiefurtheafaatiess imthehdescelselr erbbatlimeins dheractive t he

| sol ated pol ypepti de conprises equi nat oxin. According to still
further f TISES 4 HEdYedECl-bed enbodi nents the pol ar extract conprises

at |east one i aetAlRg BUVSAFGBALHRes in the described’GRBEHMBELs (tRe abtivel further
features in the described enbodi ments the 20preventi ng adhesi on of the

or gani&m agene€dmeprisss aipnlay Extrast. According to still further features in
L‘P ]? eg? Zgr Ie)tz e\c/li 5ggoggfngetgts%illt Rl%hglr ?e\:{.l?u%si prpth%d@e%griil?e% gr];lbcgcﬂgler?tg 988 iagtmei S
agent comprises a substantially whole aquatic organism.
According to still further features in the described embodiments the polar
extract comprises at least one isolated polypeptide.
15 According to still further features in the described embodiments the isolated
polypeptide comprises equinatoxin.
According to still further features in the described embodiments the polar
extract comprises at least one isolated polysaccharide. |
According to still further features in the described embodiments the
20  preventing 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.
25 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
30  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.



According to still further features in the described enbodi nents the
preventi ng adhesion of the organismis effected in vivo. 25According to
still furwbenodisatiures in the described enbodi nents theporgermosgmite: a
single cell organism According to still further features in the
descri bed enbodi nents the single cell yorganismis conprised in a biofilm
According to shpldrgih tb O ﬁirﬁﬁ} Wafifted 1 thDBeIBBET &RBCHIRRRQ U RMase the singl e
cell 30organismis sélected fromthe group consisting of a bacteria, a
fungi, a prlatazframahed gampasarhisteg of a fabrichaddiedi mipan asfilng,|a ¢anctefipra f eat ur es
i n the described qnbodl ts, th ungi conprises a yeast. 7

Accor di ng™PP AP T arl’%%l?ﬁ?és in the described enbodi ments the
surface is sel ggtR@ink @M RtHRF RaRrEPMShS HeseEibed erdbddients thasuriabeis a foam
afilm a concrete, a masonry, a glass, a netal and a plastic.

Accor df ngatlssustl |l -further features in the described enbodi nents the
surface is 5a 1SS . t t he
descri bed errboéccor g tf) hsélut ﬁ@@%@%ﬁ‘%{gﬁs‘r 5‘{;&“} HéSknﬂw Flﬁgéldlinl%g%ﬁgg%ﬁ&

Accorldl Ngcdrpridel b mdminilbartisk@at ures in the descrl bed enbodi ments the

manmal i an tissue corrprl ses. a skin. 10Accordin e ect, there
i's provided a PREATHREER | WAl fughssodsatireh 8o g|d§?°ﬁ é g?‘ﬂﬁ@@ﬁtl al |y

accept abl ﬁbﬁﬁﬂaﬁl EhisQk ch ent, and an active agentfrom an aquatic organi sm
bei ng capa 3 pr event i ng adhesion of a single cell organismto a
sur f ace. Accordifgc oo dyetgatahet iabpect, utttergeris f pavideds ai pharimaceigisel | bed

enbodi nents the.active. 15agent
activity. compos(latlon comprlsl%lg agp armélcseu‘gg \ﬁ?/ ag:ce%ctab(fé/ Ee?r%lgrxércdﬂ?lgnt a¥1t %rsltagttl\llec

agentfrom an aquatic organism, being capable of preventing adhesion of a single cell
organism to a surface.
According to still further features in the described embodiments the active
15 . agent is devoid of cytotoxic or cytostatic activity.
According to still further features in the described embodiments a formulation
of the composition is selected from the group consisting of a spray, a cream and a gel.
According to still another aspect, there is provided a method of preventing or
treating a pathogen infection in a subject in need thereof, the method comprising -
20  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
25  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. ,
30 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.



According to still further features in the described enbodi nents a

formul ati on of the conposition is selected fromthe group consisting of a
spray, a woeamwmanu4a gel . According to still anot hecTaspegboi2éshere is
provi ded a nethod of preventing or treating a pathogen infection in a
subject in need thereof, the nmethod cgnprising 20adm nistering to the

subj ect a ther Bg&g n%atl) lsﬁ l?&lftl?egtfééfgregq@ tde@{rhﬁelaee AIABGEHE HRlerial

conposi tion, ere trea ing or preven ogen 1 nfection.
Accor di nglrtfébtmhlcbinpflsafstgnm négaivd besteria the descr| bed enbodi nents the

treating is effected in vjvo. ) ccordl to,still rther features
in the descri bAGCUMBEOnERY g"fhﬁé feqturss iimghe ‘Bg‘F &0be “’é@?ts\/ﬂ\?ograﬂccor di ng

to still B e 'Baét@ﬁé W &fected 1R t%%ﬁfu@%ﬂs@f@gf ABRERbARADNABR]C

organlsmo the pat hogen infection i's capable of growing in or on a
bi of i I Rsmxdonhnn@ aequgitdsh hnd Bschhechif eali.ures in the descri bed enbodinents

t he pathogen infectio rise bacterial infec OAc rdlngto
still further &S&‘f d‘rnggo SHF?‘H%“"/&??@WF%HH&‘&@B% bﬁgﬁ[@ 5%“ a%? i nfection
conpri ses oghafistThd patBoRAGHBEI G is antibiotid¥esiRfadt.Ng to still f urt her features
in the described enbodi nents the gram positive bacteria is Staphyl ococcus

aureus. 8 Acpgrdimedp ggll ferther if¢aturesint the descaibed eabodimenticthe patbpgded
o i en et iR, Al hoh ESKLRP SRIRIGE s HAMURARNLY e WRGLEH 2

Accor di ng her featt escri odi
negat iye hdedtidoh] @bicterieindedtiod ahd amatchgeaghfedpor.onsi st i ng of Aci net obacter

baummnni i, SPs ?\lég(?rgglgatg a(’rileardlcjiﬁllo?lglszziispgl(gdth%?ecgelgrlc)\(lzlgecfl a method of identifying
an anti-biofilm composition, the method comprising - contacting a plurality of
compositions from an aquatic organism with biofilm forming bacteria, assaying a
biofilm activity of the biofilm forming bacteria in a presence of the’ plurality of
15 compositions and identifying from the plurality of compositions at least one
composition having the anti-biofilm activity above a predetermined thresheld, thereby
identifying the anti biofilm composition.
According to still further features in the described embodiments the aquatic
organism comprises a sessile organism.
20 According to still further features in the described embodiments the aquatic
organism-comprises a fish. ‘
According to still further features in the described embodiments the fish is
selected from the group consisting of eel and catfish.
According to still further features in the described embodiments the sessile
25 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 featurés in the described embodiments the sessile
30  Cnidarian comprises a sea anemone.
According to still further features in the described embodiments the sea

~ anemone comprises an Actinia equine.



According to still further features in the described enbodi nents a

pat hogeni ¢ organi sm of the pathogen infection is antibiotic resistant.
Accor di ngwbaosvasbiiaf urther features in the described enipodimmmos/soibéue
pat hogen infection is selected fromthe group consisting of a fungal
infection, a protozoa 10i nfection, a bacterial infection and an archaea

infection. Aclsrafipdion@till ofunRerd fidiuréO NAlth@WR&Sbed B RihentPtRY isded a
met hod of identifying an anti-biofilmconposition, the method conprising

cont act i ngnemqlegPrIPISSs af AptasisasileheBas from an aquatic organismw th
biofilmformn ria,. ﬁﬁﬁ%' t Ol | >E Vit LOf il m
form ng bacter ggp(?rﬁfng {B?Sélslgnce %?%ftﬁ%pbq Lhre a@%s?@g e(()if emﬁ_{%ﬁ%gérljggg?f ?ngr%és and

i denti fyi ogidariamrcdhpriges uhalioid. of conpositions at | east one conposition
having the anti-biqfilm acfti vity above a predeternm ned threshold, .thereby

i dentifying t h&ceridinesp §FH firhes Asdurs indhe describedrgrabocimepis e kydreid i ur ¢ her
features ifledlFnGRsad %ﬂ%ﬁ? gmﬁﬁg@?m&mﬁﬂg}%ﬁs@&émﬁgh&% i35 &

sessile organism 20According t eat ures t he descri bed
enbodi nent s t hAcegdaigito sall danhgnfeaorpin gesdeacribeshembodimentf\deopldiatiy t o sti | |

further feftures. in tgeﬁ descri bed .enbodi nent s t(pe fish is selected fromthe
group con&i QRRAGIISNS 8Eihe FAPANCArgFd§n comprises a CrudegXastyi ng to still further

features in thacepamii edie i TRmies IS 8&RHib& SRBOGARNEMNE UM Ses a
sessil e Cnidari an. According to still further features in the

descr ilbedexrsbisi framm tantackeetissessi | e Cnidarian is selected fromthe group

consi sting of conal ,. a nenpne, a sea,pen n at i arva, a tube
dwel I'i ng aneno%gcoarﬁﬁlgatohvgfg r%_er Siites Th e ggsggpﬁfﬁﬁlgg%ﬁn%epfsl {hefcﬁ};qeher

features kextrdchi feiRs acrolipdegmiadi nents the sessile 30Cnidarian conprises a
sea anenone. According to still further features in the described

enbodi ment s t h&csudingrie fuh BIrdshisaiusessn die desenibdsnthpdiments thg plurality
Accor di ngof &ndldsliont Uffhgg uitﬁac%g{ngﬁ% bombrises ARk LREg eMPodi ment s the sea

anenone conprises an Al Sl a
15  According to still further features in the described embodiments the polar

extract is from tentacle tissue.
| According to still further features in the described embodiments the tentacle
tissue is from Actinia equine.
According to still further features in the described embodiments the bioﬁlfn
20  forming bacteria comprises gram positive bacterié.
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
25 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..
30 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.



According to still further features in the described enbodi nents the
sessile Cnidarian conprises a hydroid. 5According to still further features
in the desoriad7agbodi nents the hydroid is sel ected freorithmognaoe
consisting of a Chlorohydra viridissim and a Hydra vulgaris. According to
still further features in the describad enbodi nents the plurality of

conposi tions OfA,cfd?Qi gq%@tsitiﬂ PR R EIMGATRAI 8RS Rs&ibbdeeRBdiABhts the
According to still P rther features In the described enbodi nents the crude
| t) ext r actomsositions teawtda@] @surfass oéthe device. According to still further

features in the described enmbodi nents the crude extract is.,from acrorhageal
tissue. 58%06518%5’ tsgﬁg?‘i"%ferf gelﬁflﬁgsr lfleﬁeu‘r%&crﬁ ﬁgt nébo AaEpts bglg
enbodi Mentsmpdridal iy irdbipoat@f infPAPElginktio Afatrdi of the nk@ieal devicel gani sm conpri ses

a polar extract. 15According to still further features in the described
embodi rent s t hAcesudiag extyehcan iagditiopph tasprchcthere ji§spwvided use Rfciedi ng to

still further f ’ i e I he ' g | ssue is
from Acti Rl 3 Ogggol?l%léfqﬁe pPesE:rtf{ mq%ﬁg{?r@i ﬁrge %m(;%gpﬁ%pé%ﬂ%]ﬁ)e%&%g%ﬁgge in the
descri bedmedhaldierzet s t he bi ofi | m 20f ormi ng bacteria conprises gram
positive bacteria. According. to still further featyres in the
descri bed enboBFFREANG f%é’ebr"é‘m%‘ag%op?]vé‘slb"é&t dherg HSSPQV&%HyP% cthe aureus.

Accordin gc&ff?&)(ﬁﬁtidng SN BlesbfAfiERSord Mo [IEvERSGIl BatGRPOGI HeRkgichine

biofil mformng bacteria conprises gramnegative bacteria. 25According to
still 16 ur insgumémat ures in the descri bed enbodi nents the gram negative

Pecudomonas achGOiG8acadE: BOcHUPIOHY gty hete s PRAUBNGE HgeRbe yBt an
addi ti onalredsRBgtor felf¢ify biofMmOMrAaHoR o ESlIER! ofi Y LR rvaEPRinFidRItRNY of the
conposi tions descri bed herein.. :
method comprising treating the water with any of the compositions described herein.
According to yet an additional aspect, there .is provided a méthod of
15  preventing or reducing biofilm formation olr fouling of an underwater surface, the
method comprising coating the surface with any of the compositions described herein

The present invention sﬁccessfully addresses the shortcomings of the
presently known adhesion and biofilm formation of single cell organisms by
providing a composition of matter of sessile aquatic organisms. 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

20  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

25  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,



30According to still further features in the described enbodi nents the

nmedi cal device is an intracorporeal device. According to still
further fwetoes7iia t he descri bed enbodi ments the nedi caCTde2008/@0126¢ an
extracorporeal device. to According to still further features in the

descri bed enbodi nents the conpositiontis coated on a surface of the device.
Accor di nginkdpesst istdpsf bohpstenfseat Brodps itlbrédfe  FBECIetReshcompasdesa ferinbe
conposition is_incorporated into a polyneric matrix of the nedical device.
5 Accor di rrgnsistingeaf” apd sepapistighessendiglBet’. there is provided use of the .
conpositions o e ! J: r cal e an

i npl ant abl e ne@?%:gﬁrag%v?oglg&tlhg \égsgwlaq&cé@r(%i %é&?r%aﬁ%@t Jvzgﬁdq%d%?{%?gr‘%@ "as pect,
there i s wedvhaeid argetoobe tthieenc asrppaifyingn sheoftatedefaatuesse nhtepergestepomrt o
prevent cell adherence to a icgl t.Qi nstrunent . Accol;gi ng-to yet an
addi t i onaforBRFERE, byl HEq 80% preghigg the adaitivat HotoPr perg eididitinga e ng

bi of i I m ff?&éé%?s', QfepQr cérﬁbﬁdeﬁ& &f gﬁﬁpé“iﬁ&éd@%ﬁr o§19riff3t‘1:181adhﬁﬁ>nﬁp?éaﬁﬂes,
conprising treating the water wth any of the conpositions descri bed

herei n. Awntagedi ngps,ocopgtonamnts ad giroupsrthtreals geatot ndienialyi alteprtbe ibaed and met hod:
of 15preventi or reduci iofiImformation or fouljng of an underwater
ourf ace. " Tive! RivbTsBER ot P Rymed cofineg PRl tiid noany of the

conposi ti ons dersfdrRendiBE®I Rfers to mahh@s,heaRNtechiyed ANpovsdessiod! | Y
addresses the shortconm ngs of the presently known adhesion and biofilm

f or matd onacspmplisigng ac given daskaHickudindsybup ey iliniey o.cbaposanhen ofarfat t er of
sessile .lc. 0 ni - _Fur. rpmre, . the present . inventj rovi des for
a phar nagée%g@%@éﬁs %:or‘rr%gs(f Prgrg,élglgﬁe Rod fOOrgri ‘I;éargt%1 Vi é?vr?g()p%ﬁt fr-gﬁli %? c|g)‘f‘/'1l‘m

conposi t | pasnedd)dmanet feokhifeds ph®Veotddagsobyt pratitidtgrP aifheleoghemical, nf ecti on
as well as a nedical device conprising an anti-biofilmconposition from an
aquat i c obiglogicghand bigpihisigat #itsr et o. Unl ess ot herwi se defined, all
techni cal and i inf I i SR i as

commonl y under??éo% b{l/dtglﬁtgg{’) Br%?goawaglfﬁ@xgd%@gl art tagg\%:%@%mt hi s

i nvents onhdvégargmti-dlhefioe gffeare irfebdingendholaf levingbasismi; b part oiereodyi val ent to
t hose 20descri bed herei n can _he u%gd in the practi cr or testing of the
present i PRABOHEN®IS OF ExiFach Hieeeokanty g&ﬁﬁl‘{?f?lng?teﬂré‘pQ % ¥y i bed bel ow. In.
case of conflict, the patent specification, including definitions, wll
control. In addition, the materials, nmethods, and exanples are illustrative
only and BB & il

The invention is herein described, by way of example only, with reference to
20  the accompanying drawings. With specific reference now to the drawings in detail, it
is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of the preferred embodiments of the present invention only, and
are presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
25 invention. In this regard, no attempt is made to show 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:
30 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.



As used herein, the ternms "conprising” and "including"” or grammati cal
25variants thereof are to be taken as specifying the stated features,

i nt eger s,wete@go3ori4aconponent s but do not preclude the addriimws/ofizene or
nore additional features, 11 integers, steps, conponents or groups thereof
This term enconpasses the terns "consisting of" and "consisting essentially

of ' ThepRNrase, sGaRHeicling tRSaRNidMRbIVY effct &I cridASIRkisCH fighar | ant s
t hereof when used herern are to be taken as speci fying the stated features,

i nt eger s, arst epidamams. SS@errlp@nfénvgi thom gorfaest mycewd celtectedefremdiish éeelof one or

o RO SRS B3 SRR SQUBORSEE Suoh iR Lot bt

thereof dgneifinegieiverel iathbatedl Wah thhemmmt cz;hamdl ba@lal Ghrainagtirefobadi@s of the
cl ai med conposition, device or. method, The term"nmethod" refers to nmanners,

means, 5 t ebeumapEandibe aihssion of die basteriajgasiesismyring fhisneryatalyyipleh agsax
i ncl udi ngReﬁllljt% 'Pé)b{(esélmch ?sdp&gentt % egEPQ&{ rong,g)ﬂib%redtlﬁ)cm % ng(ﬁlt?\%d

procedures €l nawn devel op nown nners, neans,
t echni quesorad] ap thoexedi fieeat hrynme dxtmndnsomd?BS)of t he chemi cal, biological and
bi ophysi cal rm'active ent N ers to any agent
derived from a’r%l(%?quéﬁ R oarrﬁarglrasoi?ﬁ 155BIFIRG éfﬁ (gl}ﬂt?grgﬁ“%5|s§1@raé}0pecqn%

i ncl udi ngcl?ar%@egiz%noﬂ b¥ hﬁ}ga&l{&ﬁ'@'fﬁdeﬁ’s f?@i‘htAthDﬁ& ?jme herRes’m en@npext ract
t hereof, 1nc Ing a crude extract or a polar extract. BRI EF DESCRI PTI ON OF

THE DRAW N@GS chifhmaiographici sgparasortse:nfacmrh@ éanbwoBA)tgndvtalyta@ie (Exgalr‘rpiw only,

with reference to anyi ng .dra Wth erence
now t o théssa?sa%tﬁﬁtsoq %kgg‘#gf‘ﬁmfo s e\simlétb(%tl??étfmt‘ﬁﬁs‘g‘ qrg S shown
are by waymof ExaePi€ swbdsf ati-aihesios esteef dJfl sdlsetddatdnvRulic s@mlsh@rbnof t he
preferred enbodinents of the present invention only, and are presented in

t he causerrnetpbminlmgmmmwtﬂs PBS| seexiegiag »powtiveneoniigk t Fraslégng|obiepdr eadi |y
e T oo ftofie B R A0abnit EpBAAL P AT A BRNGERLIR - BRRRRLS R, 118 25

i nventi on. his re show structural detail E of

the imy enﬁdh@@loh reffaot; %acﬂﬁfratttiont h@dihﬁiedﬂ&@fﬂﬁS@Ifylofeoltheamfostmi:aﬂverftaahons
under standi ng_of the inventi gn, the descriptiqon taken with the draw ngs

maki ng ap@evsethian 28 Yonasthssion) froaythenteptagleatepargtion (his (el ke% 43-8Pharcof - t he
i nventi on R%4RE LIERHLRYsddFBLRE)CEnd hlrel (S s RWMRRERT characterization.

Similar effects were obtained by the marked (arrows) acrorhageal fractions (see
Figure 3A, data not shown). Figure 3D shows gel electrophoresis of proteins in
20  selected fractions. Active fractions were separated on a 15 % denaturing SDS-PAGE
gel followed by silver staining (as explained in detail in example 2). While fractions
45 and 46 revealed many protein bands, the other fractions revealed almost
~ exclusively a pair of proteins with a molecular weight of around 60 kDa. Of note,
peptides shorter than approximately 8 kDa could not be observed.
25 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 %).
30 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



30FI Gs. 1A-B are pictures depicting the sea anenone Actinia equina. Figure
| A shows a general view, with acrorhagi (territorial aggression organs)

ext ended.woheowizza4i s about 5-6 cmin height. Figure 1Bpc3/mmesg/banetic
drawi ng of Actinia wth the various organs highlighted. 12 FIG 2 is
a graph depicting the anti-adhesive effect of crude extracts of fish and

cni dar i anéeﬁgéﬁi%ﬂ'a%;l@%nw&l. fBRRHBYEIREBNTHEOHS e&PlcbRata8 Pefcbmmripnsh (eel,
a two ki nd

catfish) onbgenat es of sessile cnidarians ( s of hydrae and sea

anenones) cowsra (1¢{chrathesdomired). tQfenoss, rSuberes ¢ 4 giacapositavst bacieaip agd thei n

Aci net obact'fr 5 baumatmnibi tarr.ld t he adhesion of the bacteria was tested
usi ng t he™Ct FEERAM VTR PASE€YY). Results are presented as percent of

bacterial adhegi@ 6ACORA tBkelcOmpRntitdrpaishiy/for daditiiflladhéior! IHige diAf f er ent
sanple dilutions (in PBS). FI Gs. 3A-D are graphs de&i cting
chr omad og Bt ahigepeaghryhpelngyiena raeeBlacAssaYo - gHreas(ATG IR PeVas act i ons

from Actipja equi L.gur ' i ons of ,-
acror hagi B}(Og}'ng%;geéjgg])l 'r:%l%gb?@ﬁ@@%:@rgﬁeg@?{eéwég&eg@éggé %g%lﬁgﬁgg{? iaeta RP- HPLC
C- 8 col unmB) antheaistdivith orypal vetd svlatomoRort quiantilficitioR? bb attavhed-tajlsr @y3al shows
anti-adhesjye effect of selected tentacular_fractign Aci net obact er
baumanni i V! ttsﬁluﬁBSH%be\f;ﬁgYe§§ wgs E‘E)lélf’. e f“]o‘Pfl B’ﬁmi%&é}le&ﬁ“&%ﬂed. from
the chr O”H&%%ga}_@m Gt SEPAMAL TRD ﬁf?fﬁ-a&%mbaeffee%élewd@amaltgﬁagLtﬁ.A. Afihd hei 1

anti- 15 a sion effect, eac raction was dilute :50. O note, the

nmost act i teatdcleactdsehecked egth 1 didutiodd 19k0adiH €8 iand ) : 0B Mithplicatencomeiaged

separation (13-14, 17-20, 45-4 are. d a ircle e Figure
38 and_ Repeiitcioafior Greiy a8 GARBST: THY rdul fim BpeLpPERE Jer o
obt ai ned Bx)tigepsBd kel shadtiodwilc ardQuRagaal Figard EBShéwea Quaitheve3A data
not shown). Figure 3D shows gel el ectrophoresis of proteins in 20 sel ected

fract i onsobsetatipn. f Sacurans(AMEGe 2¥B3A) avasdgwmvna in s wpldeediugt ithgd SIS- PAGE
| foll d b il t ai ni . | ai i.n d b ] le 2).
g€ 0 O\é\gliygxgen%gul\ale%r an2169tlexfr]1|e leghgéwgt)ég v%l&e%lﬁtﬁglaﬁaggifuhkl%%d%?ﬁ%@ )

Wiile fra and reveal e protern ractions .

reveahed akample HX Ofumite] dedre@ecfaiattadhied acibh d8e W idditonef @add mateviel ght  of
around 60 kDa. O note, peptides shorter than approxi mately 8 kDa, coul d not
be obser vEuditiegmf dilutionsscag bsbsefvathn Frgais 6 degidheadlupegssant imicigpcopic

et ont o Bt SACHHIA Yorain SAILSTARLOT £ ol PRITSRD hafh Y RBRBRILEDS |
separ at i oplasihidsl fob the eqprbdstvansds GepehElLexsdent PastEinWiGHP) angle Wildtbbuh aheat

i nactivation. Both_ conmpounds were tested at 1:100 dilutjons and results are
shown as BBFTedMer sidreVih e eqwrateniacls %t@&httwe|chpssatear@9hl@§ra09@m &5 is a

bar gﬁé‘phlﬁ'ﬁﬂbrﬁtthﬂ%x?r%ti 6@1@@&ﬁﬁiﬁgntae‘ahin¥&o&}’n. Oixd}fxér?zgi)'h&é}cij%v;‘v%?gﬁg fiLedi T T erent

gram posi tive and gram hegative bacteria. Mcroplate a | oassay was
per f or medafier f,oliand 2R rioned withahwtrted api-flasiesatt dX2el lemidrasoogpe (O]ympus,

Staphyl ocogeus ayreus.; Peetdomings aurl gengse and £ colly el g fy action
chromatographic fractions (14, 17) from this extract, or recombinant equinatoxin,
results in an ablation of bacterial adherence. These results indicate that prevention of

25  biofilm formation occurs at the initial stages of the attachment.
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
30 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.



separation at 1:100 dilution. Bacterial adhesion (blue) is expressed as
percent of PBS control (100 % adhesion, red). O note, S aureus is a

gr am posiwowveodngetii@eri a and the rest are gram-negative bactrarioes/odibéds. 6A-C
are three conplenentary assays for bacterial adhesion. Figure 6A 5 shows a
hi gh-t hroughput pol ystyrene m cropl at & assay. S. aureus (ATCC 25923) was
grown in 96-we reound- : I ; i ihedetail in
Exanpl e 3) anst(%'a?E%g %QI%}Lgggrlgl?%%?épélfagpgt&s%?ﬁa?iagﬁﬁc%%cgﬂggﬁfté ixg‘ri&é'ati on of
attached Egltesshomsycht@hatograplet of thewtridenexteatt on Sephadexvél-1@ resaliingoh @i | i zed

in 250 ti 1 of 1% SDS,. .and the. optical density.read at 595 nm The
ant i -adheﬁ@ﬁ@é‘s’é%of}éﬁ’f%ﬂb'?m%?ﬁt&éd ?%F?’éqfﬂgﬁ%ﬁ?%boﬁlﬁcﬁﬁﬁy‘lo tent acl es was
checked with 3rgi|uis Opsph déPictidg 2lBroatbgka  the idly inplecclat aciumpar ed to
positive control @égact eria incubated with PBS). The result (bottom panel of
Fi gur e5 6AfromsSephades Grl 0 9piephasientG-72 raudis in Bremeain makyrcpresentdngingndy
qualitatiye o LON...S. aureus (ATCC 25923) was grown in 2 ml nediumin
5 m pol yé’?’vyrpgflégﬁl%ﬁ%é(g{bgﬁd stained with crystal violet solution (as further
described in [i.Bvasplbar @laph Qpitihigesepatatiorcattheilow atdlenhedrdotion &oina due to
addition of crude material_ in different dil lﬁ; ons can be observed. Figure

f

6C depi ct §-B $alyppasweRP-HPCowih 5118 colwny. Bis BPYRioHIes eIt ss¥eBh gl ass

sl i des. [ - {0 i DA i Il whidly essi on

of G een%’r‘ﬁ%&%g@@“ ?%%%ﬁ?%)ﬁa\%%@p@ggdmgﬂ&g‘ | airseg Cé’g@gr sl'i de with
A.. equi nawerrtiatifedex pobsicchinides afierdviitaoglysiphi ¢ fracti ons (14, 20 17) from

this extract, r i nant equi nat oxi n. Adher bacteria were visualized
after 1, 7 andlgfff' ﬁ@g?@a aftt‘]g’t‘r?%'&@fclné‘a Sﬁrﬁr@tf"lndﬁf’ggéﬂ?pﬁ’lﬁ@-cgliar’rﬁegﬁaﬁ%dzope .
(A ynpus, o8 . Fidurdiof19y and FHP SR PIPRIC a8 sRagtRictiand bid A.wiRedih iee t ent acl e

extract, two chromatographic fractions (14, 17) fromthis extract, or -
r econbi nadiffesptipesksoxienpumlsed; tiggum A€ alves Dontrat lddder- enean laddereplence.

These resplts indicate that prevention of. 25hi of.i | m fornatj s at the
initial sﬁi‘bcg? 8 g?rﬁ%rs'at({jggﬂﬁeﬁfe. main pea%ﬁn(é&h%nglge%rlgAg% éfpﬁgB g@%ﬁti ng
sel ectis onp@hb@at) ryedpttlesdi et o rREd/BY &Gircld)l gure 7A shows the active ‘
material previously obtained (in Figure 3) by RP-HPLC (T-18) which was

rechr omat ogr aph&d g%l?t peliseraelcpistingnRHE Lse strarationeofls Bie) bigh ggolegiles e peak
75 (red a BaS - . USd ' E C{ 30

matri x. Ffréét}}r,é%l %ﬁ ermhg??eg %gralt\(ﬁ\gpésgisqgtnggf Is‘l:gset?t ?g&gﬁss lg’n%gjg % ver al

peaks at withdsgh aiti 2RO ce W8RGy, SREl anabGisbaridagel pleesonidybyis plioteed that O

not e, theg}eﬁ( data_.reveal the .g\bi lity to isolate and chem cally characterize
the rel evascUypblectionare PPREIScti vity of equinatoxin (Eg) is noteworthy.

14 ,, FIG 8 is a graph depicting separation of Aiptasia pulchella crude
extract. Figure shows chromatography of the crude extract on Sephadex G 10
resul ti ngDi ‘ HF ERAHT [ P i adher ence/ bi ofi I m formation

activity, “FIG..9 is a graph depicting rechronat ogranhy of- the high
nol ecul )altr fraC{fP%ergeIWfbVﬁPéglbﬁgﬁg m@)ilgo nexggf)tﬁggré’gl %ﬁuﬁg‘?o?%gﬁmsgoﬁ n twog
mai N peakgrek@RIoASAREN RilgRioANGd nfithdmlog Gsth@karhé.act i ons. FIG 10 is a

bar graph depicting separation of the | ow nplecular fraction fromG 75
col utm usi ng RPh¢PiEiples fndoperat@ndthpmpresenhinyeriigpapa bobetice gudargaod n

sever f I L he I CLiv i actions 2 and 3 - marked by
a reda%:i rg@gt)ré@ﬁ%%{bl%g\g%aew P%ea?ﬁdia??%%&glgingorq% f/ésrgftr%l?ﬁ%ri des after MS anal ysis.
FI Gs. 11A-C ar Beforgenpsinthgpit tabtngie 2atbadmidno of the dfivehdsn of dquail, yisiacebar i de
based on size. Fjgures 11A and 11B shaow HPL, C anal ysis of fractions 2 and 3
wher ei n t Hedegiteq %éhﬁlep%‘aé@owen%@ﬁﬁ@fiémtmp ifeHoR fctheKlstad's B%J%’thf_‘l adder -
mean | addge floxﬂ?'gcd%%&ri%io'n%f&&% liftkd PR E4dR51881 PhdRREntidh #gfbfa@aﬂfé gures
11A and 11B (peak "15nunber 1) reBresen s a di-glucose (narked by circle).
of other embodiments or of being practiced or carried out in various ways. Also, it is

30 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



FIG 12 is a figure depicting RP-HPLC separation of the high nol ecul ar
fraction from G 75. The separation resulted in at |least 3 fractions (13, 18
and 20) wwohodwghrianti adherence activity. M5 anal ysis aot/1gmbs/001264

el ectrophoresis showed that the active fractions are peptides. 20 :
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention is of

conposi ti 91'%3 %%&B@e@n TR AFY@AlL Prodats $H® tBQrboEPﬂ? A |
adhesi on an usi ng sarne. prin€iples and operation

of the presdmnt v¢nwenatheicrsmayckiaelcrabhetaarvauwd@n@pwmai_lsrsw Biofitro$ arealroe to t he

one onbodt SRR L A nOgHET En T BaE by opd: PErCHT BaPly BaBh nat 1 ne

i nvent i onshippiR@tankdi &giArih® ihdtragdptdusiigl Afhongstt Hewidet@hges osateghtdvet h i n the
fol |l owi ng descrl ption or exenplified by the Exanples. The invention is

capabl & otffentherccelatiad pemesionin oindpriplg systems | @ gopiing #nd i igfoslipg n
vari ous W%Yo%'ﬂms Oy dllfﬁcu:f’tot rﬁﬁlatéhﬁﬁééhﬂ&@bés glto ngmﬂ ri'iﬁt%oh IXI and

t er mi nol ogy enpl oy ea}yherelnls e purpose o r|p|ona shoul d
not be r eg@aﬁh@éd aﬁd Ichirivtithd@nd hostile davironmenthesuthj Brhighneapdratures ameldi ci ne i s
m crobial biofilmformation. |n hupans, biofilns are a cause of systemc

i nf ect i ond0tf @l‘ijblah%%B’éé?rgaPmi‘m‘Pté“é?l ons) and 15 are a mmj or concern when

i ntroducing pr qﬂg tbé?d ﬂ%@lohﬁg F;\%)g‘bséd(tﬁ gmarnfeo&%%ﬁgmg @B? es?oné‘e%f'fnroahcé/ enous

cat heters, an| ca art an pacenmakers I'rs” are al so a
pr obl e<m [ secnndwy mxmlatmﬂltasahau exhiibitl amigpacteeial amﬂantgfhagakm&utms:&hma@aﬁht ,

wat er, shipp i neering industries causin range of
negatl ve a %P?@ GEI%:'Pa‘i go8et ro87 dican‘? Fﬂﬂa@t ﬁ’i‘vﬁl WS%@ il
souring apl%dﬁéé)ft&ubl Egre ﬁsrﬁ{mé rgepaa@ \(ieéyequnﬁt'oﬁiﬁls} Wwhicg! iyad naide ki nce
m crobes growing within are hi ganl zed and can withstand hostile

envi r onneeekgryasigceellassimilgily ttermmrasmal sntimdcrabial peptides Hitadedigest ¢l.(e. g.
anti bioti c% It has been previously reported that nmarine organisns (e. g
sponges) uce 10 secondary netabolites that exhibit antibacterial and

anti ftufngal act Whilkst @sddcivgadR eteséit. inverunako printRey elie pisentaliremoss (e. 9.,
Actl ni a equi na) have been shown to produce toxic, pore form ng peptides
(i.e., eqfispriersd thahaquatis sepsilleypeganisms q@nHrISéaktawbwﬁtlmcprfe@rﬂl%s sinilarly to
other smal | a”EAJerE%BQQh%lere?%ﬁd\Q%%d[lﬁ”ﬂ@r}iﬁH 1&! sidlion wHEH AllowsS YU | st
reduci ng the present 1nvention to prac ph present i|nventofs

di scover eﬁreﬁélﬁtmmmmslhavcsehmm ehalrcgadn smsaomzonf)rf' s]se(ednt:atﬁkh)o:ﬁnd saspilooperti es.

As i s shown herei w and in the anpl es, sectjon which follo t he
O esont | RGOS 2hb e Premioner ARresicd Seoiliey o PefiChcbiies e | 0y and
ts2Z§leﬂsggﬁfgg&ft'1@%&1&1@%&\%&1{51%&&@1 28RereMeNB B hces S RIUACT L OTIRGE @k FAcRd tO the

were not bactericidal and did not affect bacterial growth (Table 1, Example 2,
hereinbelow). A bacterial anti-adhesion effect was further substantiated for isolated
fractions of Actinia equina tentacles as well as for Actinia equina acrorhageal tissue
(Figures 3A-D). The anti-adhesion effect of isolated fractions was similarly effective
25  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

30  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:



20 present invention, prevent bacterial adherence to surfaces (Figure 2).
These extracts were not bactericidal and did not affect bacterial growh
(Tabl e 1,waxampi3e712, herei nbel ow). A bacterial anti-adhesiranze$hEees was
further substantiated for isolated fractions of Actinia equina tentacles as
wel |l as for Actinia equina acrorhageale ti ssue (Figures 3A-D). The

ant i - adhegicp 18 RO TIECS £PARPSRKIIRAdELPEKIRA IV AC AVIDG RS Sbige 25 on

gram positive and gram negative bacteria (Figure 5) inhibiti ncgébact erial
adhesi on AMUEAQLCBEKRKIAY GV ONESGK IOV kAl iNInY KBS USRI G HKVIRE GeALlie agent s

in the Actini J i i t j %Rﬁpﬁf- des
(Figure 7%@8@%&&%&%%3%@@?@@”‘%@@"ggﬁm I'a" reveal ed
ant i - adheygionet RADIQRNVYERI ey NDSPERGDWG WHIRMNIUG ¥ GLRISRANSSGHAL agents in
the Aiptasia pulchella were identified as 30bei ng pol ysacchari des and

pol ypept i LEBTYPKAUPES HOND2)). The active protein from Actinia equine is
ot 2. ; Al ( ! .
R

VBRLI | VFI Qe Mk €Ea4cd RSKIEH | fRRDERIIEKRSADY ALghv]sEASH SEephiti€ular from sessile

TVLEAL GNVKRKI AVGVDNESGKTWIALNTYFRSGTSDI VL PHKVPHGKAL L
YNGQKDRGPYATazansyL kg RESBENSPEAANE SOt w?gwm%%cts of these agents (e.g.

YKWRM%%ZX&)‘E?BE S-GHE-BraREhada G e a)'—t%é’fWeci‘Kﬁtlg fifef? 1 D

NO 1) . en togethter the present teachings portray a w de range of
novel 1@nt abikyhesiffeet dgeinital,delnerade ftagen aftmitrobialskis§inh domagmnj swkesand i n
particular fromsessile Cniddari ans.. b‘.l'r%ﬁ broad s ctrumtgf tﬁe ﬁnti adhesi on -
ef fects ofeihagalspamecapdidgies a5 antibiqify 2gfREsi SOTHvehriinmpti2ibss and gram
negative hagtefd@ibddPelehearetibatid@hdblihd madiifichiiohst shdeh&Chrodbi@idmni tial, -
vul nerabl e stages of mcrobial biofilmformation, nmakes these agents prine
candi dat ethemof.aht addifiarf hemstadity §.c. Msistampe to envionmenial geridiisingpmakesnt s

descri bed_herein are bﬁl fnab .e_enabl i0 q r’ﬂ)c%h&ilscati ons and mass production

t her eof | HCSEARCRISSHTR MG Y AT 414y ?I PRICHRE st ance to environnent al

condi {4 ons) neakRss, bes8ingaenine Syedtalll e fppgseat tvestigetierd Bypotided a
applications.. 15Thus, according to one aspect of the present invention
there i s petpddeld peveptinhadbgsiqh el encelhdoadiiuehemh BF mehed| capprising, f ace,

the met hod, cOMRL il 0g) &9@%%‘50' Bgti&bsfﬁqﬁ&érm qniggagafo&g%]ﬁgrﬂ@figbmftter from

an aquati ¢ orgafi sm capa reventi ng adhesi e cellT to a
surface, pileeesing qdhesi@ndf thg celtitvesswfacafthaelepleveming albefiacel a @diQpta onal | y,
the cell may conprise a single cell organism As used herein the phrase
"single cBt¥Brgani sm' refers to a unicellular organismalso ternmed a

m cr ogg gani sm Qgtiénzmycﬁﬁth%ll_ rﬂ}eccﬁﬁﬁﬂ@eea SRYIE cOfl SARHnTM.Ohs LG REES et

i nvention can be a eukaryotl_c single cell "organism (e.g., protozoa or fungi
for exanppleraseedsingleocelh qgaksmyotiess $¢ nylumiesdular oprgambmnalse. grmedact eri a or
j ntion may be in

archaea). The single cell or sns 250f the.present inv
any. ot | UPASHoRROT P StEn B SRR B agra P menrt PeRla Pl 5t ca
cell's or BsaaukahbtissiapeNeil®iganism (e.g., protozoa or fungi for example yeast) or a
prokaryotic sihgle cell organism (e.g., bacteria or archaea). The single cell organisms
25  of the present invention may be in any cellular environment, such as for example, in a
biofilm, as isolated 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. '

30 Exemplary bacterial cells, whose adhesion may be prevented according to the

method of the present invention, include gram positive bacteria and gram negative

bacteria.



As used herein the term"biofilm refers to an extracellular matrix in

whi ch m croorgani sns are di spersed and/or formcol onies. The biofilm

t ypi cal | ywooemaderief pol ysacchari des and ot her macr onol ecwhemoes/B@ksaenpl ary
bacterial cells, whose adhesion may be prevented according to the method of
the present invention, include grampositive bacteria and gram negative
bacteria. 17 The tef€ "GRIMposHiAT RR&al' VEs DRcl ehérdin asfetsad Basteiia refers
to bacteria characterized by having as part of their cell wall structure
pept i dogl glearrterizedaiyl hayingpasl pashet thgit eedlswalh giresturedicptidogdyasiagsvelhas ar e
characterized their bl uesvio I J ' . [ LN ng

pr ocedur eP? eaﬁ?%?gléiﬁ§ g?q/g%teﬁhélﬁw%g&ssi I vagé Bféa?? éééljll%a ng}lh‘%lg :Bbu?e‘ﬁmxggﬁggnyces
spp. ., Bacidattish amtthé aGrasm-stBhinigdploaediueé.i UReSPsentatiCk OStari-positived dhdtédiaum
Clostridiumperfringens, Costridiumspp., CJostridiumtet aqi .

Cor ynebactedgmAStippmmessi 9> Basillnesatuass. Jifidabactsrivg sepe &rlatgdivns

faecal i s, : co f.aeci . i X rdysi I cterium
Spp. . Gar BOLHERRC CERUmAARC! MK PEIaBAfUCK, [oPHT  CESHALES, i
Mycobact eCotymebdvsarams udiphthéride cObaattacierioma \jeikemog nphtesocoddps ofsacalisy i um

chel onae, cobacterium fartuitum. cobact.eri haenmophi I i um '
Woobast e FIGHRaSErsimy P EstRelatBis (ke HiPeUpatt oPur HEPSHin
Mycobact egiimisC QEHEIRE SHORbiI &AL ACHREAI4BS lrzsss.[mMyé@baMeﬁqg@%%sm terrae,

Mycobact erium tubercul osi's, Mcobacterium ul cerans, Nocardia spp.,
Pept 0d@c c ilycnbaptarjunPey tmsiompixxe dbycobacterpym chabprmer Mynotsgteriom fortugpp, , 15

Sarcina | ytea t aphyl ococcus a u t.aphyl ococc auricul arys

St aphy!| ocg)b'c?ﬁ@ac e\ |llaem§Pgl§H§‘I g&@ﬁ%géggﬁh%a?saé?’amoﬁﬁ%%%‘ﬁnsl leCBlraSEr mi di s,
St aphy| oc 8feUBadRa P hiétih S MySbBRstuae 6 fitacbn]. MiySobaSteiuhy sraeasa1ss |

| ugdanensi s, Staphyl ococcus saccharol yticus, Staphyl ococcus saprophyticus,
St aphy! ocbbrsgbacigriving fegiep,, Myeghagtesemc ctubersilasip.aidycobagtsrymo ABE/S: waner i |
St aphyl oc . o] i Nole

ot opt ocoNBCi Epp Ipissadkdy ReFONAGENS R, B3k AdphGiBMReRmep,  0coccus
cani s 15 St Sefeinac ey Stadyloco&us epiras) Staphyldcbéais i quriShlagpt Smphylusodeud i or,

St rept ococcys nutans, Streptocogccus ppeunoni ae, Streptocqcc ogenes
(group A §%Ff%ﬁpt o%%frtl’é’lj%cj’?cuét ) ‘é’poé@ﬂgﬁg%ﬂ‘*%r Fﬂ;?”‘@g‘lsep %E@E%Cgﬁngui s.
char act or PenPIARACORhIGCABE! Rirhls, S PLocSt Rldlafny Skhpasiely @

bact eri al saehdrolyReys; es Staphylbuvec® ansapegiyiives, baStaphylacdcaed udsshlsgfieriet obact er

cal coacet |,cu Aci net obact er umanni i . Actinobacil l.u

et nonyc SUTUGHIKE s STAGS1roNZETRPHASEHT Rl o ot PHUIRECCSH 0SYRMHans

Bact ep@i dSgeptBascb®y Ohgitihé agirbiys, BBasthpRbtdus), 3G tRpfichédul OrafbimosBor det el | a
spp., Borrelia burgdorferi, Branhamella catarrhalis, Brucella splp..,

Canpy| oba8treptoeqspus baial Seatogogave eanini decpiaricavnyeua, Paiptacaesus railledny di a
trachomat b?‘r@@&cg@barﬁﬁ%' Uy ¥ t%lcgcCcEym itk Pb%‘?}eﬁ{oﬁ%%s’ gﬁe‘ﬁ ided
corrodens, erobacter der ogenes, EScherichia cofr, avobacteri um

meni ngosegtreptuddccusl 8 pFaiRaa c{gedipl MAS ppreptddaesmphi $Stitptdcotdude natiearius,

Haerophi | us spp., Helicobacter pylori, Klebsiella pneunoniae, Klebsiella
spp., LegPHBRARPFECYIFNEUB-ept ospira spp., Mraxella catarrhalis, Mrganella
morgapki, Mycogl,aspg,pn Ja{N=Y-Y [ o 8,0 r € refDei (5 S Bhdtlri

meni nglsti di s, gggt {eggrpel ﬁ%k?ﬁ;&eﬁ?&gﬁésﬁg&% %ﬁ?geﬁ ol c}estB Ft>r é%/ot ella 5
spp., Protkusctaped byRhepideneidd ardoublpemembiase sdoowmlay eaeh bgetangaell.

Pseudonongs spp.,. Rickettsia .prowazekii, Rickettsia,rickettsii, .Rochali maea
cpp. . Sal REREMTAE, CREReGHEr | Sagph iy aC\ B EPUES cENEOC R Gl | a
Spp., Shi 9RiHeba&BNebaurddr@RONAFBNEEHCARR U MctinbAPQRGRG Rk, dNBlombhgponena
pal I'i dum endenm cum Treponema pertenue, Veillonella s bri o chol erae,

pp., Vi
Vi bri o vuhpdrppleles Alvdigshes aylesaxédansoBaeteroades, Bacteroides fl?agilis, Bartonella

30  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,



10Yersini a pestis. The term "fungi" as used herein refers to the

het er ot rophi ¢ organi sns characteri zed by the presence of a chitinous cell
wal | , andwoDreodds7maj ority of species, filanentous grow rcagaLzoodbireed | ul ar
hyphae. Representative fungi whose adhesion nmay be prevented according to
the nethod of the present invention ipclude Candi da isal bi cans,

Saccharo LY s5h. 2 Bned B a j P APSHLRS hoaNd

Candi da dnyﬁ‘gﬁ%lﬁaﬁgﬁ‘ﬁ}e{ﬁéé 'é.ﬁae Kg%@e‘ﬂ%@%@?ﬁg@ﬂgﬁ%ﬁ? ase " praevehflio ng

adhesi on" Kiebbiells pheumerdars; i Klgbsiellaedppryi Iafdnela spp.| Laptosmgtansnpt, Morazelbur f ace
(e.g. by reducing the rate of gr h on a surface)., Preferabl t he
Composi 11 ERETEIEe Morgme e moree 1 RS T VBT OaRE NANSS RO 98 8 ns mich
as 10 % feisserl SERMBRIdG, Paslrella MBIRIMRA! PlRIARINAs Dhigdflotes, "BrecotBllLf er abl y
by 40 % nore preferably by 50 % nore preferably by 60 % nore preferably
by 70 % sup.Prpteas eprmbPrpviden@ reptgeripl ssugorabrasisiugingpa.dtsend amenagsen..

f bl y. 100% b LI @adhesi : I | :
Bnesi on Budbyd? b el R ofkhu JRBRAR RRETLSARFER & 7On

fol l ows. K&imtnklla Bph25saRdtRCmatcestehflaghibdlR PP OhigklloRened, Theomnesent
invention may al so be capabl e of preventing cell aggregation (i.e. cell
aggr egat i exataem, t breporamd apadljdum, Trepoppraa ppaldidym ieﬁg%fmcil@n EERPRA at es
prevent | o pl, ¢ ditth Al AP R Litudadh By s Oreitid BAERARRYA! NG
fabrics, fibers, foans, Pms, concret’es, masonries, glass, netals,

pl asti®s, Ypsiniapéessis. and |ike. 30According to one enbodiment, the surface is
conprised in a_device that is susceptjble to biofilmforpation. Exenpl ary

devi ces whose $¢ figdRs Tupg" ESnip el ref§rs; iy the dstssetro EEE el ude,

but are ngl, JddRAg %yttg? MESRElof AhltRoudbdiPERI A BUhd ﬁfféﬁ)}lgty 3F Epd@ie_%ﬂg

surfaces, menbranes, ters, and 1 ndustrial equi pnent.

surface nhlanansws rowtny sédellwanbyiloal Représcettive diengi ormse sdhesioad

i npl ants. _Exanpl f . nedi cal i i nstr. ts, i.npl ant
el ude AR SEREEEn A TN ABs efdstii pIcten dof an it R0, ©
per mapent hiyidaid, S cAROARLEARereVigRb] €ahdidhi Chlatkatad CHATRIA- Bﬁapsm@si@ ngralt i ve

medi cal devices, instrunents, 5 and inplants that nay be used according to
t he presefendigydutlinggnsisncl ude, for exanple, central venous catheters,

uri nary catheters ngdot r aghe b chani " al ves.. . pacemekers,
vascul ar gr aftg‘,s %ﬁegnﬁ%glgn&epgié%%%eﬁ ?e,é'eﬁggr}gnt% ghe% t h%%{:‘srgo?é %)erdgglgﬁtlg}ng cel |
at t achmentlithihatiBg iceldlattakchmen® So anghrfaté (dgr be xalplngsthe heteesff graneh descri bed
her ei n bel ow. toAccordi_nﬁ to anot her enbodi nent the surface is conprised in

a bi ol ogi d#face) skiglerably,the gampetiaR hbceDre e Hon P’n‘%’%‘ﬂféé?”é\ﬁbf?s“{“he ski n.
20 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% as measured by a cell adhesion assay. Exemplary cell adhesion
assays are described herein below and in the Examples section that follows. It will be
25  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.
30 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.



As nentioned, the nmethod of the present invention is effected by contacting
the cell wth a conposition froman aquatic organi sm capabl e of preventing
adhesi on wb 2vép3call to a surface. | SAs used herein theptcemmdibgmtect i ng"
refers to the positioning of the conmpositions of the present invention such
that they are in direct or indirect contact with the adhesive cells in such
a way that the td t rd g t-hi b 0; esi on of
cells thereto. T%usg%/fg%eﬁgﬁgraelg(g% ?n ehst\géliolﬁ Iggaggaelnp Vg%eg’slrﬁgtﬁﬁlgg%’p?ﬁng t he
conposi ti onglamb. tHxemptessxdstichi medictli davides, iastdesémsalaheé implahkcieclade Ay
20directly, to the adhesjve ll.s. . The contacting may be effected in
vivo (i.eObigt hah i I Pgn sy planged, tepgpqrarily oy r&&r@#‘? YeHd¥ell from

the body) naRMalRh obghn¥nt, SOcH ds Lhurdt RGBeRnABIREHBN JRORYI, inst@feAst | Ng the
conpositions with a surface can be effected using any nmethod 25 known in

the ar$ i aed uniphgtss hratymayg be sysed aaticongingmta tther gresemriventign ienlygsi fgr

painting, ultrasonjc wel din wel di.n bondi n r...agheri.ng. .

Corpost 1 IR CRUE Yol P bty sl e, SpPiRBaT A i isel o

mul tipl e hayevgves, pacema%@fs?rvdédﬂgir;g?aﬁm&teﬁmbm Bthetid hentsOnyletiotis ens of the
present invention nay be conprised in _a whole |iving aquatic organism For
exanpl e, Preaelingseell aftachapant da medicelofe\deas| %rtde@rﬁ&aiq?f@mu)ie\setha@@gtair%

or gani sns . ¢ r environnent such that they are able to contact a
surface a%%#{)l?&ce ﬁbgg)he‘red thereto (e.g. underwater pipes, ship hull)
prevendi ng m cArocirgmgi onarative nthodirhan ehe sulficewis| dontpeisep i ecbiatogitat hat t he
active agent nmay, be_secreted from.the aquatitg?glégani sm In this case, the

aquatic PBPUSrYShAS A GEEPIgPARERER BSHES §-& t contact with the surface

or m croor gani aN&&lofed, I nlefhodUWfl the ipRREnIHGHtBh LY e BHGE] bP@bniabgnact i ve
agent is able to diffuse to its site of action. Thus, the conpositions of

t he presetite deHwdfit @ compesjtidnefree eneiqeatid erganismicepabiaf preeehting adh¢séon
purifi catiﬂg{f] trﬁ: tman%z such as for exanple desalination of sea 5water or
br acki sh. Rat’&Fe" 10 3 SUAECysed herein the phrase "aquatic organism' refers to

an organi sm | i Wisn@sednhére¥RltR ey i conatitlp" ( Polérk N® e fposisbMgesd theich as
for exanple a fish or a sessile aquatic organism As used herein, the
phrase " seemspositiongpdtthe prssganiention spdy dhat Genareaiguditact or mgirgetgeniasn whi ch
is not free ing f at ' J e uatic
sessile o%é%ﬁ?ésrgrraél e%tlrg'% cglisulgilsfléﬁggagﬁﬁ?ﬁa?&g% Eagtéé{%é:é&? 8&{'9 ‘glct)]?ﬁl}{gé gﬂ%??r ate of
sone ki ndpreserthadhgsib® of detls kha@ttot h&hinyl the @iresants miventihme cdraerpplyites dmlth
anchorage tq the substrate, or Lor any ot her reason (e.g.%ufsjtt one fjsh).
Exenpl ar y 2R0¥8E| Be Soguesidings of dhe deesepfuinvapiiom i 2) dstirelly pface 8adpr e

cni dany aNirectly to the adhesive cells.

The contacting may be effected in vivo (i.e. within a mammalian body), ex
vivo (i.e. in cells removed from the body) and/ or in vitro (i.e. outside a mammalian
body).

Contacting the compositions with a surface can be effected using any method

25  known in the art including 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

30  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



15 such as corals, sea anenones (e.g. Actinia equine and A ptasia

pul chella), sea pens, aquatic sessile larva (e.qg., jellyfish larva), tube
dwel | i ng woem®nss7iand hydroids (e.g. Chlorohydra viridi eeirmeoasdoibbadr a

vul gari s). Exenpl ary fish that nay be used according to this aspect
of the present invention are preferabby those dwelling in shallow waters or

those thab@zhfls ﬁ&estlllflﬁ J%QP% @ | BXer c&ﬁactt hﬁtlpﬂﬁza&rfa%é’%?tdn@ﬁ%rgaﬂlsﬁpl es or

caves. Suc include eel and catf Accordi ng to anot her

enbodi nentells, bet ioooffosint ponsmiy sudhethprtbes ectivei agertits |abh tcmiyfflbe tp ﬁ@ kit ed from
aquatic organis As used herein, the te i.sol at ed" e

conposi t | Sga‘EtH’ %§ the gomposiqng r%\h?c?rf’s%{r\nlv?lgl nrfn?/y ki Sﬁcﬁeée({ 1InBo wftgr

aquati c opg@Rk&Mn wWateefRkifibhtiont heatSas aluek! as FOP eRdrhple NResAlinatibie op sesent
invention are substantially free fromother substances (e.g., other

prot ei is tater odbragkish vaiepr i se antl-adhe5|ve effects) that are present in

e ebod ot SR Rl mEppBll HhEE QRS rlttE e hE DeapThtifind ficel o 19 <O

one enbodi nent ~ of 'S aspe I nvention, nposi ti ons

of the preseitenviivenéntofnEns chefr@hwder)emchaast for axampleasn fektoractessilAs used
herein the phrase "crude extract" refers to an unprocessed extract of cells
or ti ssue8d¢HicHgARNSE organi smorigin. Methods of obtaining crude extracts

are JZb well knQWiehhddf aipifd isp &hydagu&@é bREhis Rferf e i Rfughd Ssues,

di ssection of S or ti'ssu ni zat1on ysa es.
her ei not hergahisasehichad aot feeetyrmaotihg lf(ﬁ‘faﬂ%ﬂcsasit one cpartef ikxlifeaytlef mthm

purified b he use of a polar sol vent sol.v S

acetonitrf Séhe (Egagsmg Are Espuéhﬁﬁﬁ‘mne’é yea%éﬁ?(?{f’n qewtbtsq'i‘g f?oﬁﬁhmﬁ'ﬁy be
used to obhd@i 4 th aqb@J&Qhé h@sbf PHp dE@ioa;shy&ealva%h&a CRMOsHat, abar
nmol ecul es, can di ssolve ionic conpoun s or coval en% conpounds that ionize

i n polar enYﬂ@mtBMﬁhuggrﬁgmiﬁﬂﬁg in isolated fractions. The polar extracts
A R L
10% pak ar sgeH a/seéﬁrals%a aﬁ@m?/ﬁd%%%r AsthMedifuine4ld &@t%ap@il&fells)ﬂsvzepéns 50- 60 %
pol ar aquatic sessile larva (e.g., jellyfish larva), tube dwellmg anemones and hydr01ds (e.g.
Chlorohydra viridissima and Hydra vulgaris).
Exemplary fish that may be used according to this aspect of _the present
_ invention are preferably those dweiling in shallow waters or those that hide at the
20  bottom layer of the ocean, sometimes in holes or caves. Such fish include eel and
catfish.
According to another embodiment, the compositions of the present invention
may be isolated from aquatic organisms.
As used herein, the term "isolated" refers to a composition that has been
25  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
30  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



sol vent, 70- 80 % pol ar solvent, 80- 90% pol ar sol vent and 90- 100% pol ar
sol vent . According to one enbodi nent of this aspect of the present

i nvent i onwoth@/@otiar extract is derived fromtentacl e tipesur2008/0@e64r hageal
ti ssue of a sea anenone (e.g. Actinia equine). Exenplary polar extracts
derived from Actinia equine may conpriise 15 about 1-10 % acetonitrile,

about 40- 80 3&RLPHeldrt bl RE1ALYfiecliBn B0 cHMPGHRMMsL Bisbétioh bf ¥elf ort Ot al
conposition). Furthernore, the polar extract of the present invention may

be from Aligstessind honloghmizatzon I¥$atespol ar extract from Al ptasia pul chella may -
conprise about,8-12 % acetonitril g, ;about J.~6-€0 % acetonitril bout 22-26
% acet oni tri | & drFSehBEE™ -%6“%%%%‘%@’# Y et \{0 &cr{@? 57‘”%%%5@ tion).

20Accor di pgifled 1Nge @D OHiaMPIMr, solveft. aRblhY SolPEH) isEicH Bs hdtori@il@agdtéd ins of the
present invention are polypeptides. For exanple, the present inventors have

shown 1 hatmeeriay arcayelhtkaown inHbe Agtandi maygaivsed dnhablaeispladalactioss chel | a
S : . an . t
shown 1 or" A EuS R DERARAE o O BRIGRIGD kad Sis0lyg, BRIK PR R 1°

Thus, exesghkRhycqaopoipdpthaloniZbinagsnt extiab@tthuspieswleny én &vlanal frvcioagents in

t he conposjtions of the present invention are those characterized by a peak
mass of 1YbBRolp,extierpisobihe prssent iayvegHon gy %@Prﬁewtf&r%n%&@f dis
measur ed ' M ot fveff 40186 ¥, it bolldhe {dtR rt, for
exanpl e, yveﬁl/g%lngh{ﬁﬁﬁslwg‘%g%% @gﬂéﬂ&@éﬁ%ﬁb&}&g Vfv(’)yager - DE STR(>) Appl T ed

Bi osys$t ent) palai sigvet,n3pi 40 &0 aclad salsert, At 6O ¥o pBLITIvelventyPdsioDi %ornmlaf t he

o e eob et . o . .
Pechni qued ittt sTP ptar Shdge ROE0E %, Bl likl Pr s 10 9F By or' o' ",
exenpl ary pol yReR:dife tAeRNmbRIim¥AG kK9 Rpatt FdkdpreSen® BRA G WilarmBY be

used to prevent cell adhesion is equinatoxin. Equinatoxins (i.e.,
equi nat oxéxigactlis deriyad @M sgnsackefissuk ovasrarkagenletisshe 0A@ ssaraaemondihig t oxi ns

o, {0 S RGTRNE ke pERE S P SRSy P

equi Nag oxaboutmay 08 ddseditake asalit A0-600%t deetohRAkirn®sunf0-dM s pEdsHiitle, nvent i on
for inhibiti ng cell adhesion to a surface According to anot her

embodi mentV/v ohéotalceamposiigant & urthenmpse. dhenpelar extsae offthe MEespRted¥eRtiaNnyent i on
are polys rédes,: e, e khvent t hat
active ag%%fg)%i fﬁ&?h’%‘pi.&%‘t gg?gakm gﬁgﬁoggrm%?%hpgpkés%g@%%? irbglé%el? %gt%r esl O-
10 11A- Qamprisdsaboak SriA & \aceohipslac abaurti te2@gée dcstonhidte, mbyuts22-26 %s acti ve
agents in the.c i nvention. are those characterized

iti f the, t
by size e@&c@}"ﬁ}gf‘wfﬁ;bﬁgfﬁq %s%&@ﬁggfeigﬁ’g‘#é?tﬁl:‘foé?ﬁofﬁﬁ“ n can be effected by -

any mgj hod k!"o)%hotr&ngqg oRt RIHIIRAERY, BKidclivd BednCirtihk cohosiB¥ATBE the DY PACE
(pol ysacchari de anal ysi s using carbohydrate gel el ectrophoresis).

15Accor di prgsend irventienbsdiahgreptidds. t Farsexamplee theopresemé ipreatoanhavenshemmni on, t he
oS! 12t RS e L B3l S RS 0512
polypeptides (Figures 7B for Actinia equina and data not shown for Aiptasia
pulchella). A non-limiting example is SEQ ID NO:1. Thus, exemplary polypeptide
25  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.
- 30 The compositions of the present invention may‘ also be expressed in-vivo
using genetic engineering techniques (e.g. using transgenic aquatic sessile

organisms).



Accordi ng to anot her enbodi ment of this aspect of the present invention,
the activity of the active agent of the conpositions of the present

i nvent i orwoo@rssasved 20f ol | owi ng | yophilizati on. pCAdL2008lD@ad4ed
earlier, the conpositions of the present invention may be used to prevent
biofilmformation in vivo. Accordingly the present invention contenpl ates

phar maceut i cal AGQRPASIakY PRI BB RSivES Bént & REBN@ WroMisnt KiRRimdynf ect i ons
in the body. 25As used ‘herein a "pharmaceuti cal corrpom%l on" refers to a

pr epar at i bhusst topeevent eebragdhesion iseequistatoxén.i Rewingpeing §i-cdessginamadnshlerei n with

oxc i ont 0 e ERTREERGp T & pRRERPRFOAR ot oh MR E BB GEY Fale

admi ni st r atiigA eghind). CBARAGLink Oman ber@aiprised ir3Shsari¢arile kelebnnalebet er m
"active ingredient” refers to the aquatic organi Smconpositjons ghaend agents
purifi®d ishiatesfthergirome chunegHnaoxigrman ke pprdetrgeding ) Bgiteaghings pEte. - 23

Her ei naf tﬁl{esentt F}ﬁ'e%%?ﬁ'gétﬁgxékai Qﬂf@&sh\ls%? glﬁrrfa%gt able carrier" and

"pharmacetutically accep arrier, may be used interchangeably,
refer to a carAcerdiag ta adotheeamnbbdiatentabs actbte agenseinshgebmposnionsi off i t ati on
to an organi sm and does not ber%at t\tﬁﬁbi ol oPi cal activit ang B operties
of the adMerireteat BYCHIRYEEReYSAS Bré‘gﬁsu {CXPRIPYSH LS RFERF T ISPIOTHBYE  phr ases.

Herein, the hemn gc@ﬁlgiag:&rﬁg‘“ tHeejzﬁféiJﬂJl%llbWrE poHRalcARNGR s AERAfksI@ a
pharmaceuti cal conposition to further facilitate adm nistration of an

act i veo i ngradi)erfhus Exanplay polysad¢nbatidé aghntsathabmay serveresiagiienageninigl ude

cal ci um carbonate,. cal cj,um phosphat e, varjious ,sugars and types, of starch;
cel I ul os e&ﬁe‘?OWQtsllh\(?’éss?PB“& %f%eﬂ,? P‘VS&%‘?%Blieetlhﬁi?o?ﬁaéﬁ%%’r%ag5’8|S&%’t Y o gl ycol s.’
Techni queppior HodysadthatidOthardiferpdiibmbat baéffieddy ayugethsdynden foostied in t he
| atest edition of "Rem ngton's Pharnmaceutical Sciences,"” Mck Publishing

Co., Eastehordimry wkillcin the averfer gxarpley by Kédrlp dpalywachsyide emalysisasingnd ar e

further desgry rel 15As nentioned, the pharnaceuti cal
CONMpPOoSi ti%aﬁé&glg?%% eeiﬁ?eé:{s}g@f r%:)s\r{:é ention may be adm nistered to a subject in

need thereof iAcerdiap tboner @Mbsiiment bf €dé aspageabliageprasariteiavémion, the As
used herein the term "subject in_need thereof refers to a mamal,
pr ef er abl §OTAPsifiAER Of ths) etent MysRtiQisg dexpidiad cyivkoXe PREYIPHAM Ay Y refers to

curing, r Q.\,g%%& B nofbdcEHERld BObacteristatic.

According to another embodimént of this aspect of the present invention, the

activity of the active agent of the compositions of the present invention is preserved
20  following lyophilization.

As indicated earlier, the compositions of the present invention may be used to
prevent biofilm formation in vivo. Accordingly, the present invention contemplates
pharmaceutical compositions that may be used to prevent or treat infections in the
body. |

25 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. |

30 As used herein the term "active ingredient" refers to the aquatic organism
compositions (and agents purified therefrom) accountable for the intended biological

effect.



alleviating, mnimzing, suppressing or halting the deleterious effects of
a pat hogen infection. As used herein the phrase "pathogen infection"
refers towenyowsdilgal condition which is caused by a patrbogemosgoaegani sm
Exanpl es of pathogen 25 infections include, but are not limted to, chronic
i nfectious diseases, subacute infectigus di seases, acute infectious

di seases, Vi rah]efyl ?@?esthebaﬁﬁl%ﬁésal ;‘T%{y%ﬁ)ﬂ%?c%’llypré’écgﬁﬁﬁl@ disg@sesanparasitic
di seases, funga I seases, nycopl as di seaseS, archaea di seases and prion
di seases. "pharmaceutlcalmmcocm:ibig camieohevhinhboali hensed mteeclpagmb@emefphf%%U onis

caused by an 30or pabl e of r _on a

Exanplesy8¥“ﬁ%?%%§@ %ﬁ@§2PF%H%t%%ﬂg mﬁygﬁf%F%Hi IFPP anﬁ Cte native
val.ve endgg@aibeddatesthe Nt gicaltactivisy Mr@pe{r@@oftﬁé'lﬁdlﬂlrﬁsté}a@t:@mp@lndprmt atitis,
cystlc fibrosis (CF) andg eriodontitis. Additional pathogen infections that
are nof 2djuegneds inploded yndgr thepdphrasest o bi of i | ms i ncl ude, but are not
limted to uri e on nif al, t

pneunoni a. Infgg%%thLHQ&h} %X%% td?ggnhbgi Hﬂ aﬁbgéggcggﬂﬁhc ude

vascul ar ghirhateitichlndoatyokioing to arrther faallitye a&mhﬁﬁttaaoh nfmadtozleslngr'edlémctl ons of .
prosthetlc heart val ves rostheélc J oi nt fectlons fections. of central

5 ner vous E¥@plem withawts linitafipgpe ﬁ%CWﬁBFaHF ‘Wf@ﬂPPHh§a BUENSREM S nd
defibrill gh E)hétE'f\%%h? PEHOGLA o Slakctf ARG deBORRes Uit hBgdudtfiect | ons,
ocul ar infections urln y tra ectrons, Infections of the female
genit ab toﬂsmndpm&abykomgba3500|ated w th endotracheal i nt ubati on and

tracheost d dental_ inpf d .h th th
or gant sni 1 &1 o St SR A SER G ohthe Rl & RaBaaR B0 ©

causi ng dla‘ie%@%%ltlo%sgﬁ@"l{@fdlﬂgt@nls'Mia?lﬁaéEuﬁéQOSQ@rWe§m ®rdeln mﬁ,h@mb@qt@rl a or
fungi . Preferably the pathogenic organismis capable of growing in or on a

bi of i I m Eaﬁyn,d’d’mwnclpesthmerful&y mcgmarasggsbyeseferenderpndunmiirtier desgribetinans) as
bi of i | ns ﬁ se disease. These include, but are not |limted to,

Mannhei t ni'& HhéﬁﬁYytlca and Pasteurella nultocida (causing pneunonia),
Fusobagt er i um A}Snémgiohed ke pharinaeeisical CohipssitioADSICHS preseft 1apémioﬁQﬁ£§CUS
aureus and Pseudononas aer ugi nosa (causing wound infections), Escherichia
coli and BapdwpHasead 493 LEEGsImBeedrtheresk insgrdersioapyRyATS 06 dicak2 RAELN and

St aphyl ocqgelis epi derm dis (causing OM, and Streptococci sp.

St aphyl ococci” 'sp., Candida, and Aspergillus sp. (causing NVE). It will be
appreci at ed t hak tseeéalier@nt thef tetmf ‘Gobjectutn deakdsesofaceferditmg hantrha, 20
present invention nay be conbined with other treatnment nethods known in the
art (i.e Pr SAYY RAUGR SEEFtapy) . These include, but are not linited to,

ant i mgr obi al  AGARES IRHGH (AS tREN Gédtink N SefeseRNalr Qé\l'e?ﬁng,ca?efelﬁﬁﬂﬁ@e

am nogl ycosi des, macrolides, linconycins, tetracyclines, chi oranphenlcol
and gri seefaiiating, méuintiaibiesuppesssg of hattini the delaterions atfscts pbe pashegpt e, |
i ncl ude Oéﬁl rectal, 25 transnucosal, especially transnasal, intestinal,
or par ent SPEt Bellvery, i ncl udi ng i ntranuscul ar, subcutaneous, and

i ntramedul | ary Asnji®at hewm tHéS phiedse Hsattioak ainhedan’, referees oyt hiedat ri cul ar,
i nt ravenous, i nrtaperl t onea i nt ranasal or intraocul ar injections.

Al t er nat ergnditnre vitgh aaan?wisgd d1y @heathpganita CEgAN Rl Examplssi of #athesem | ocal

25 infections include, but are not limited to, chronic infectious diseases, subacute
infectious diseases, acute infectious diseases, viral diseases, bacterial diseases,
protozoan diseases, parasitic diseases, fungal diseases, mycoplasma diseases, archaea
diseases and prion diseases.

According to one embodiment, the pathogen infection is caused by an

30  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



30rat her than system c manner, for exanple, via injection of the

phar maceuti cal conposition directly into a tissue region of a patient.

Phar macewbeady/conposi ti ons of the present invention mapchaLrmesgodiaet ur ed by
processes well known in the art, e.g., by nmeans of conventional m xing,

di ssol ving, 25 granul ating, dragee-making, |evigating, enulsifying,

encapsul at é@ﬁ%cgr PLafABRed % bRLIMYQRALAE, ﬁ:ju'f' %repﬁ@ccl?rﬁﬁ&ﬁ to urinary PRRREHBEEUL I cal

conposi ti ons use In accordance wth the present invention thus may be

f or nul at edemnale @onia rirdco mafectia reand  presumynon e Ifectinms elug Hy simplagatoml Py 5

acceptabl e caryi.er.s conpr,i Si ng,exci.pient nd auxi.ljiaries.. ich facilitate
processi n&e§¥ca[ Aeviges; jnghude rlvﬁ?cg’(l.ﬂle(.‘r?tﬂgetfrrn ieczif)gspaa[’éflfﬂoﬂrsos&ﬁ%‘f \M%?Sﬁu%lé’ used
phar maceuidfe@lony of BreaRfic hedrivhiatd, PRodtisetid 6 pRIN GheBEtioapOiRfctieny Sdeatral

adm ni stration chosen. For injection, the active ingredients of the

phar mageunemas exsigoshuntanoriiapesic Hunlani| infestionsn Paeareakas aa |dgfibahator |
preferably dn. physi ologi ¢ ' . . -

sol ution, Y’ﬁeﬁﬁ)@? %ng’gfag*sﬁsg%!&/%eﬁ%éﬁe%g P%{l;%b%jf&{g{cﬁégﬁ, '%) 9%13 F@%ﬂﬁﬁ% rl_&?‘it?lrEr nsnucosal
admi ni st r aaétotmfedienst infiatisnsapPiapiferaile gemithh eadrainfeationt msberipied medt ed are
used in the formulation. Sudch enetrantg are ,g?nerally known in the art.
For topi c&ndotgshes uxtwbaippand racheesiomy and deMal iBFeCliens: present i nvention may

be formul ated ag de@ereif il B MRSRni@ of dalRA" HefeRs KPBAY -sinkRI-@El or al
adm ni stration, §t S pegerlrrace ?’:%:%Ipco olsi {)iégn can be fo??ryulsat ed readily by

conbi nd ng otdaeisacwhick iccapplla o sawsingrdigtase, wapeeial lycdiviyg siweqrigaiibm soelrri er s
well known in the art. .Sych. carriers.enabl e the phar eytical conposition
o be for At BRUETLE igh dFSeBh e PRUPEGUL e e ABan FRE gt o B8 .
syrups, shy rarﬂiéfﬁlm.s_}&ﬁﬁ? REMBTHH pa@ﬂ%_eﬁi'&%r%dﬂiﬁns £Q8t iAMMmMhANYES Ll RindHg) a
pati ent. Phar macol ogi cal 20preparations for oral use can be nade using a
sol i d excapbedtms @apdiconssl digeage.i Adiesryinchusle, but are not limited to, Mannheimia
haemolytica and Pasteurella multocida (causing pneumonia), Fusobacterium
15 necrophorum (causing liver abscess), Staphylococcus aureus and Pseudomonas
aeruginosa (causing wound infections), Escherichia coli and Salmonella spp (causing
enteritis), Staphylococcus aureus and Staphylococcus epidermidis (causing OM), and
Streptococci sp., Staphylococci sp., Candida, and Aspergillus sp. (causing NVE).
It will be appreciated that treatment of infectious diseases according to the
20 present invention may be combined with other treatment methods known in the art
(i.e., combination therapy). These include, but are not limited to, antimicrobial agents
such as penicillins, cephalosporins, carbapenems, aminoglycosides, macrolides,
lincomycins, tetracyclines, chloramphenicoi, and griseofulvin.
Suitable routes of administration may, for example, include oral, rectal,
25  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
30 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,



resulting mxture, and processing the m xture of granules, after adding
suitable auxiliaries as desired, to obtain tablets or dragee cores.

Sui t abl e weeI@iwntls are, in particular, fillers such aspesugpr®s/ooded udi ng
| act ose, sucrose, mannitol, or sorbitol; cellul ose preparations such as,
for exanple, maize starch, wheat stargyh, rice starch, 25 potato starch

gel atin, %amlag%a@%ggggfg&gﬁygviggh%u&ﬂéﬁmgg,dl@@%@ﬁl%&@, "BhAypiae! bul ose,

and sodi um car ose; /or p ol ogical l y accept abl e pol yners
such as pblophiliningpyowsksedone (PVP). If desired, disintegrating agents, such

as cross-linke ol yvi nyl| rrolidone, agar, or alginic acid.or a salt
t hereof, such g@%ﬁ‘?"ﬁ‘ﬁ%ﬁ‘i‘%ﬁ’rﬁ’éﬁ@f‘s EP&)}‘S‘E)Hp %cﬁa’éﬁpc%ﬂ%bgfé%geﬁe BBt oy ovi ded
W th suit afak end5088 ERERIE il BoriveRidAP SRNn&ONGEN bRAbE ehode! PAYsiFleLivaliyons may

be used which nay optionally contain gumarabic, talc, polyvinyl

pyr r ol 1 doseseptebletsopisrs gempriying gecipignis pad gryidisries, tyhiehh fagHitale dxecgesing acquer
sol utions nd _suitabl i .V ) uffs or
26 pi gnont by e BEAER SR hERRHER ah AT Bha sl ey, Pl T

i denti fi cayrin@mution id depefiden@apar the eouté bf @indinistratiorbétvatr.ons of active conmpound
doses. Phar maceuti cal conpositions that can be used orally include
push-fit capsul@sinipgen dhe gdivgdngiedignts Qé‘thp %rn%f”ﬂt,‘caké%ﬂlwltl%ﬁgéi@s nmade of

gel atin apgd, a5 5&&@%5 sofltiohs, ﬁeﬁ%&?}’e%r??\?%io%gir%%ﬁ RiohatibiE NGy s h- i t

capsul es may contain'the active'ingre xture wth filler such
as | act ossychbhandeéarsk’s unhutis, Riapete splutiohy ioc aphysidegitalasalt duffeor Fomgnesi um

stearate, and, og}ii nal.ly,. stabilizers. In sof{l} apsul e the active
i ngr edi entrdSFFOs agqnggg}%t,lga, Rﬁnegﬂg%_@?ﬂ%wﬁtw(’s F&ﬁ‘g}eé ¢ %BWH?,MC dth as
fatty oil §gedlih e HrRAEASA. iSAch B%n&'ctﬂaﬂ's'hfé %éﬁéﬁéﬁﬂl UMb @R Belpo! s. 1 n addi tion,

stabilizers may be added. Al 10fornul ations” for oral administration should
be in dosages Boi toalshbadmoinistiation tbs eempenitiansoff thel praserftinggntion. may be  For

buccal adpi ni ttegjlation t he corr‘}),o iti.ons na rtake the formof tablets or
| ozenges 06?‘}?%’1 aéd‘_g’e;lf CORI At VAl "HENHE P Hor  adni ni stration by nasal
i nhal i on, theof6ial WEMIRIGFANE MeSplaphadtaticACEMpbsibn ddn b férhulnéesent
i nvention are conveniently delivered in the formof an aerosol spray

pr esent at regdily by ombininsstbia petiedrommerndy with pasmargutically pereptableramicst ~ a
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di chl orot etrafl uoroethané, or car roxid e case of a pressurized
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20  preparations for oral use can be made using a solid excipient, optionally grinding the
resulting mixture, and processing the mixture of granules, after adding suitable
auxiliaries as desired, to obtain fablets 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,

25 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.

30 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



a powder m x of the conmpound and a suitable powder base, such as |actose or
st arch. The pharnaceuti cal conposition described herein may be

f or mul at ewlof2009/q32T1ent eral adm ni stration, e.g., by bol ueCra.mos/Harecsor
continuous infusion. Formnmulations for injection may be presented in unit
dosage form e.g., in anmpoules or 2524n nultidose containers wth,
optional | yionRRs2REe hePsRRAT t6atht Vibletsher BRERO Shtingd SofBdenBBicHILHPENS ONS,
solutions, or enulSions in oily or aqueous vehicles, and nmay contain

f or nul at oeharaggerireslierent combinationn of angve sompounddoses, and/ or di spersi ng
agents. ar maceuty cal itions for ent.er. dpi i station
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Aqueous injection suspensions nay contal n substances that increase the

vi scosi t yonfmagddsitrestsarstpeasd,oopticiatip stabitieets.unic aof capsmedyythe aetivell ose,

sorbitol, . or dextran tionally, the,suspensi.on . my alsp contalin.suitable
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5Al ternatively, the actiVve ingredient may be in powder formfor

const 1@ ut fasmulgtiohs for ol tadivlirastvasion sheyld be ¢n dosagestsartable forghe olpsen fouse,
vvater-base{:l qsod ution, before use. The pharnaceuti cal conposition of
the preseRt2HOEHAYh may also he formulated in rectal conpositions such as

supposi tories Ppr bedceNidrRinisEAEH® the USMPEsitiddr meX &ikeltBe f&r@NvE Mibled at
suppository bases such as cocoa butter or other glycerides. 10

Phar mac eutdzerges éompdased ingrwaventionalbpanesr use in the context of the present
i nvention incl yde J: T e 1 ] [ 4 ' ont ai ned
in an anount eggre%@g}em? %‘gI{a‘%ﬂ?aeségﬂ[’ %gg?r{ﬁ?% n gléllé }gnf“i”rrépd(l;ésygeﬂ)k/@? éeg‘?gé‘g? ically,
a "t hes apeutheqatdeyt aiveatidn me @moerientlyndgiveredninah® dorin of anckiogel sprgy edi ent s
(e.g., an aquatic qQrganismconposition) effective to prevent, alleviate, or
anel i or at BIESSHPIONEONS 41 PIASSYREFHO P ©F i hmERYIIZSH YIE §1e upewérd sitalls ol ong

the survi F%?el@a{nt,t he. & UbjieiorB&iNgrdnte®@ngd- trichloroflStoflcManal | fcrpbrod
therapeutfcally effective anount is well within the capability of those

ski | | ed i tetiafleoraethanes ©peaibah [dyoxide. IIn giet casé of herebewraded edraspk ¢cheodesage provi ded .

herein. 20For, a reparati on.used jn.t .net hods qf the invention, the
dosage. or PRSI BB RPN i ¢ SalF i@ ST A meEr g oltt: GRS PR (i a1y
from bf VisrirRigesef, §6 dxamplel PEIBRRTANS in SPEp@RSSTRAYEhe RrEfBRICAAtaling
formul ated in animal nodels to achieve a desired concentration or titer.

Such i nf of pawHerMikat threcampayng gndra seitabdeprvedes bgsegauchppiastosg oetarchdoses in

humans. The pharmaceutical composition described herein may be formulated for

parenteral administration, e.g., by bolus injection or continuous infusion.
Formulations for injection may be presented in unit dosage form, e.g., in ampoules or
25  in multidose containers with, optionally, 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
30  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



25Toxicity and therapeutic efficacy of the active ingredients described
herein can be determ ned by standard pharmaceutical procedures in vitro, in
cel | cul twoesows7axperi mental aninmals. The data obtai neg¢cirnpros/bEses i n
vitro and cell culture assays and ani mal studies can be used in fornulating
a range of dosage for use in human. The dosage may vary dependi ng upon the
dosage fopm enpba&d ard hdeonr ,ecaﬂicox?ﬁeth?fjrEeHh@Eé,aEdrgﬁolytdr' d&&fn. The
exact fornulatiron, route of adm nistration, and dosage can be chosen by the
i ndi vi duaDppbyaliycihersuspensipemagfalsotreniain suitablestabdivgrstarggents haeinceeage | Fi ngl |

E. . .(1975).,. "T Phar. | 0gi cal . Basj q 3 1, p. 1.
TR e e e el U

i ndi vi duakdpeehwated littlssuf fi cient plasma or brain | evels of the active
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Dependi ng .on the, severity and.responsiveness of the condition to. be :
roat ed,  GOBTREL B! GPMEOSHAIG BoBES SUpRUNSRES §f GITRaMAPSEy & 8ns, wi t h
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cure is ep%reect egEbro im r?ut?%% ofoﬁim he di sea(s)e state is achieved.
The ambunt of Ehaomposical crmpasitives sitible Soeueel imithd corextcefuthe epressat ,
dependent . on the. shjb' ect bei ng treat e% tt'{e severity of the.affliction, the
manner of RG89 i%’r'ir,‘potgﬁ’fg f&’ﬁ’ﬁ_ﬁ‘é’?‘lt ofc fv_ﬁemﬁ?eg_éegsl gy ga}llysi cian, etc.
Conposi ti gsul drfeeiw egenichichy eilel QRten®sd, purpskesi r dbrebepgifedipt ed in a
pack 15 or dispenser device, such as an FDA-approved kit, which may contain
one or noftbeaneuticdldy gffectiver amowshmepnd AY ameanpef pcieve ngredinisnte.2-THe pack
may, for example. co |se. i i} i pack.
The pack 1 AHESHRCEr PndR R She e Ry BRVES, Btase WRBGGaR Sristlt
adm niist r af hqsathokbsic Hafktion (dg.spersesr pelongethamyrdld e aabjeapaaingd by a
notice in a formprescribed by a governnental agency 20 regul ating the
manuf act ufatedise, or sal e of pharmaceutical s, which notice is reflective of
approval Dby the).ageney Rf of get e %@Jallglhgff&fﬁwo%%rﬁnﬁ R IR 1RE _
veterinary admnistration. Suc Aot i ce; for exanple, may include |abeling
approved bapabfigy Uf Shodeoskdllezinth theuat, Agpearlbt matiglmof the gatatedr diptlpsme dr ugs or
of an approve(%g%rgoduct insert. Conpositions conprising a preparation of the
i nventi onPFOMMH™%t®Y in a ' 25 pharmaceutical |y acceptable carrier may al so

be prepared, plFaessy bRp@atiSPRSEPHI Rt ndReUsAIMAE dn@'ﬂﬂoxﬁ,&h@'d@%&% thé eat ment
of an indicated condition, as further detail ed above. nment i oned,

nmedi cal déwrapsutieatls ¢ffgstise tamoane cao haostipateds @dtiadly {Kpmhinopiver enshicalt i ¢
bacteria a ot her ipfectious _microor i e, q.. .| RN cases 30
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biofil mformation and i nfection of medical devices is therefore highly.
desi r ous. determine useful doses in humans. _
25 Toxicity 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
30  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.)



29 Thus, the present invention also contenplates nedical devices in
whi ch the above-descri bed conpositions are attached thereto. As used
her ei n t hwot2esam3s’fredi cal device" refers to any i npl ant pCTIBEL008/00EDE4,
apparatus, inplenment, machine, device or any other simlar or related
object 5 (including any conmponent or ggcessory), which is intended for use

in the diagnos riﬁ?& | A8y 8 adjuSRASRIMIuRMNPES
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cat het er s® S can also inc € na erived

obj ects that hawenﬂﬁng@emepsreoems@d respohsiaéneshef thel donditionttd sﬁumteldave been
devitalized. As an exanple, bone g]étafts t hat have been proc$ssed SO that ‘
their |ivAogngesn ke af a Slff@llﬁ)()’éﬂp ¥ |of| adpyiniglgationg, witls Goynse Of fRaMENt hape | s
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i nventiongf ogBr eyised 6ehb adked, elﬂ%e eGPt Bf She aﬁﬂi&loheqwe{rﬁhﬂéﬂ pate any
possi bl e cel| aggregation and bi of i I'm formati on known to occur follow ng

i npl ant at adminisDeuon,¢he pidgment afithepriwibing ghyaiclap, etesul t from t he

n .
nsertion or | RMARTUOTON O bty aRbR pay i REREh b Sl b e

or ganii$ s ot QispdiBen@Mide, siieid ﬁdF%\laﬁﬁoﬁﬂd{ﬁ hetiich mpmtaaﬂbn@bomgatl on on
its surface. Coating the nedical device with the co sitions of the

present i HUgdORaER MFINS cop@indtmthe pgiteningrediest i %eflaﬁc punfopfexameleor nmor e
bi al | d
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30consequen € nee ifotic treatnent or renoval of
t he medi calay deacaengantsad byhi@stsudtioas for administrdviedi Thd pabivirciespenseatieviey be
coat ed accord;L‘ngq to the te prese i nvention include, but not

chi ngs of t th F
liniting T8y aPiieraceqrapaniy Uesaing fopmPeserbed Bing EBYHRNCNARETREY ces f or
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artificial "kidn ort hopedi ¢’ pi ns, prosthet|c10|nts pl at es and
i npl ants; of apzme‘taérbs' thedgatdyeof thelfers ()f el thpmgltluns) lfqrghlmmn emetdrinarar y

ubes, SUGALSENERL LuRSRRCTH PUTAC AL R oS Sh BPIRE .
: Food and Drug Administration for prescrlptlon drugs or of an approved product
insert. Compositions comprising a preparation of the invention formulated in a
25  pharmaceutically acceptable carrier may also be prepared, placed in an appropriaté
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
30 necessitating the removal of implantable devices. Such infections can also result in
illness, long hospital stays, or even death. The prévention of biofilm formation and

infection of medical devices is therefore highly desirous. -



5 venous catheters, peripheral venous catheters, short termcentral venous
catheters, arterial catheters, pulnonary catheters, Swan-Gnz catheters,
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t he device nuf acture stage.  The aquati c conposition n also. b
coval ent | §nd BTt HEHIALPTOMEAHULPT P S, Fpéioggv%/ﬂ%me ?@Vlﬁﬁ&l%}ﬁ@ ot her
met hods Ot:on?ngstiﬁ(g‘g. JTaAk gféserﬁ%eaﬁén il RYEBRMnh{: BBAIR forffioRdF¥nski L1 i n
the art. Addi tion surfaces that can be treated according to the
t eachi ngs oofmereemperebiehtspéaiese nwillopravent] owdicahelevienerclae infactemsagpéct s of
Ejgf)iss ég;t Icg%galfe%ﬁlglégvlf ert%fiﬁcince efnﬁ%ﬁﬁéﬁ&mlﬁ% {rgaqmer\g\{a ct)rerremsbtv(agl)lr gigt%e %‘%ié’é’? ter

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



20f ood processing. Thus the present invention envisions coating a solid
surface of a food or beverage container to extend the shelf life of its
cont ent s.wo0 2009/03784r f aces related to health can al so i necwde2d$eoieuner and
outer aspects of those household articles involved in providing for
nutrition, sanitation or disease prevgntion. Thus, the aquatic conpositions

of the prgsgnk P?PYﬁenI:én%aF%P d@ﬂvé#?%‘? fftf?('i gét?eﬁ%vahlmalq&eaﬁésa%nﬁauﬁl ng

nlcroorganlsns rom ext ernal surfaces. can i nclude, for exanpl e food
pr ocessi nkideeysi prtkogedicopinbopresthetic Jalms,eplaals sindl omplantsamathct@rseand afiipons,

soap, detergents eal t ski,n r.oduct | d cle and

toil et bof %g Ondth ‘W&@g§%r@ﬁﬂe&ﬁgy %gwél§8a§5mﬁ§§ P%F%r?m' %ﬁ%

i ncl udi Nginskikbl@entldl HehBel totheBRNEAIPRE @RihEtes i1 t@npwﬂnéreungenh@pd, a
Petri dish or any other suitable type of tissue culture vessel or container

known i n véneuscatheters, perlptren@l venpuptcathsteest shent sre@pﬁpmtceétveaﬁmapa}beteqsw si on
the use of _.th uatic anLsm [pos r ion as
anti - f oul iirﬁedlag ceaﬁl{ elers, g& nary Cﬂgl(% SYR{!H? &%n? ahne?erp ﬁf‘lﬁ & Ptts

Sed” Ner erh

agent s" r gérbigeal Qaﬂlhersgonﬁﬁamd&vmectldcmdmgol(ﬁ@t tebt’ﬁdlﬁinm elewwsr ftmees fr om
attaching single cell organisns. These S|n | e cell organjsns_include
mi cr oor gahPskings UEiaRs dsxeer ARIfiGiod WRRGY . SPRISIEES. uHERA Yo AAL0%Yr SRS | ncl ude

any wat er 1héﬂi‘&5§ %&tﬁgﬁlgxa%}?arghﬂ(‘deﬁgﬁsn%mr gzms%E&q%cﬁlcﬁné‘b&Iehﬁ 11(1%)}aﬁts’ t he

body or f ane o oat) nce vehi navi gati1 onal ai
screems, patils,proasts, u&at;dlﬂn*ISgraiftllngqirosnl@pseH aeepl ac ecpanf deshasemptlanical s

(e.g. docks: buoys, .signaling equipnment and article cone.into
contact whea ¥alxe ﬁc%lrlos‘%ﬁs’t gn&gtagqary@_{q.fe,o Q]ﬂ%l%?lm}&?pj?g@waf‘%@goﬁ‘%cl ude
SUTUCt Ur €§\8tROSEG ulaP BfRteHe wa&hwlswngoldmrﬁ&s 1errf%'hb NRVITRE, kKbind Under sea
conveyances | 1ke cabling an plpes fishi ng nets., bul kheads, cooling

t oners, adnmrambesiemutag lenses;t dmalumlamwhydmahaé@ slumtﬁerpg@qmakers and The

et | ¢ LS. SRRBA RSk LBl MR IR RR, "ocpor @ o

antifeuling agAﬂbﬁepfpoésme Fh!i:)?ﬁ@iﬂlbnl SVt ziqmu@&ﬁ%éh‘isrﬁ Qbfﬂpbﬁh@ﬁis 80 tiks not to
contain toxic 15 materials (such as heavy neta and still retain their

ef fi cacy. PrERat ainventiosuls g ﬁaﬂtmg of furkacesy dawrdt in ﬁb@rﬁl?dﬁ@ neid fdgheher
cont al n b%m&%ﬁlﬁ%ﬁg gg(g{resﬂ}fég S’ 1 %(ji\éeme( ql)l Qh(ﬁg)gl'tetr' X (eét)s of varlougxarrpl ES

of sol ven e use |nc aronat ocar ons such as xyl ene
and toIueHSﬁmahmphaﬂumvhygrwhah@oﬂsmsumh(aanhmﬂah@nanﬂehe®umﬂe Seeht ers such

And N, Nai FEL5H PSP ERUE WSROV SusHols AISapt By Pedrdons: by
et Pyl et Pl e e R e 1 R e e o e L T R oo, The
sol vent s smyichle thesgatutd ondiagnostia provedirest blood ﬁltensedbth%ﬁemmsewﬂbbe bi nders
that ey Pe%dfll; ggpalren?tougrgctatl kegs in selsQ arts. acrylic or vinyl
Surfaces found in the medical environment also include the inner and outer
aspects of pieces of medical equipment, medical gear worn or carried by personnel in
25  the health care setting. Such surfaces can include surfaces intended as biological
barriers to infectious organisms 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
30  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



enul si ons, pol yurethane resins, epoxy resins, silicone based resins,
acrylic resins, inorganic silicate based resins, vinyl resins, particularly
a vinyl ohbaoiwdsimigsnyl acetate copol yner, and rosin. Exaowhemogboipéagnent s
that may be used include titani um di oxide, cuprous 30 oxide, iron oxide,
talc, alumniumfl akes, mca flakes, ferric oxide, cuprous thiocyanate,

zinc oxi dg.: GHARLE 1 PEELRER, n}‘?&ﬁfi&{ﬁlg[‘%&, suffaB& ST IAEREE thodé MEnLichR! hyl
di t hi ocarbamate, zinc ethylene bis(dithiocarbamte) and zi nc di et hyl

di t hi ocar baemelesurfag@s of tubes Endtiee sppdratas douridyimsarcdsawhera\bled pmbedypor at ed
into the goating,c ositigon include dehum difier tting/di spersing
agent s, aﬁ’t“iad-S é’é&th‘?%ariag%@gwa%ﬁ‘?E—agif%ﬂl?lﬂﬁlyzf&%%n efre%\?yi ng/ curing agents,
anti-marring agrMiguafe dreaddint dovgsosiods BEdhk pyesetith@sneign tah ko@ki 0g the
conpositions as stabilizers and anti-foam ng _agents. Additionally, any
Sant i bt ot pufaghioforiwithie|thase vaedjcal isyicabie pravidselonatiemm PEHEGON A8WSWi th an
i nt s ar DGy PRa G A tsion; nd, 1B RtpigplacE B U5 g ERGES ip@Bigggy O\ "
4, 286, 9881irhksS. coRfpositiblas cah AS bOSdcorpdried Ratcombinatidn 86, A08ti-mactoblals. Pat . .
No. 5,143,545. 10t will be appreciated that the present invention has a
vari ety ofge@bmg-pa@lt&% ?&?Bﬂdﬂ{g’n‘fj’aflﬂ%?qrf@?i\ﬁh élﬁ“&ﬁfengu%oq'rﬁ?‘f’ AN

anti - bi of \Jvlilmsﬁﬁfcﬁe\ﬁ'tl%ykill or. inhibl{ m Oaﬁgé[rﬂﬂné ba28R0 NEBH_ AERGEdePfcel he

present invention, there is provid od of 1dentifying an

ant i - bd of rdlated ofgndions aolong @eipr substageecBrtresehied gn an phhibigdry tcyneghtrataerposi t i ons
froman aquatic .organismw th biofilmform ng bacteria; assaying a 15 '
bi of i | m agt? ?/Fi‘f‘ﬂ}c%g"ctrﬂlé@ 1BI€G®F$'m f or mi ng bacteria in a presence of the

plurality of coppasiatit efspostishsl R hrbenb thvEA@sA EdnebeRliteb @y incyrpotated
conpositions at |east one conposition having the anti-biofilmactivity
above a pingel8teepaiymenic matreshlbolhd medieal dpyice detei Hojymer yRdcsipsiagdobht | m
conpositign. , . used hergin_the phr rhiofilmf ' teria"
refers to%n@e"lﬁcfn@wtggtﬁf? AP ol G %n Oglrtloﬁ:;lg vcghia{ri:goagéirpgp ;lgFIlr&n Such

bact el a hitchedler theafiedias ideliée paienddr Ahebegad imaay ek efdtikodsas cotiider
descri bed herei n above. As shown by the present inventors (Exanple
3), assaymsgicekdevisicptrelayidgat tovane pf erdingry skiflin thsrat ng bacteria may be

acconplished b rj [ %E%’é V. Aﬂ% erd.al: £SHON

bi oassay know 1 rqgl?’%éﬁaétﬁkagghﬁz cglgel%". aﬁpﬁ%(%% 0 g’ﬁgﬁ {éfglurﬁfﬁogs i ncl ude
hi gh-t hr opgb@istinyaitips tipclede thel mhephat euies aspyests ofuthosd atticles ibedvedt ira '
adhesi on assay ar. f| uorescent m cropscopi c,.assays, for g'ytorpﬁ' |.m forpati on on

glass sl dakr purifications WaEs tafagcefii PRET SiTHUY. At Higst arifisied eiNFeLhol d
refergyto §&Jae%&5€s§%?.?'ﬁm9ft?é B sQUNRGnBh PIGEIRSI BaRdNEbRY stiaR ST face.

Pr ef er abl the antr-biofil mconposition
- food or beverage container to extend the shelf life of its contents.

“Surfaces related to health can also include the inner and outer aspects of those
household articles involved in providing for nutrition, sanitation or disease
prevention. Thus, the aquatic compositions of the present invention can be used for
25 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,

30  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.



30 is able to decrease biofilmformation by as nuch as 10 % nore
preferably by 20 % nore preferably by 30 % nore preferably by 40 % nore
pr ef er ablwolro9BB3726t nore preferably by 60 % nore preferabiy20o§00@644 nore
preferably by 80 % nore preferably by 90 % and nost preferably by 100%
34 As used herein the term"about” regers to 10 % Addi ti onal

obj ects, advanhaggsi h&Bi tHOMEh "faﬁﬁlfél_flﬁx? agémyhpefag s BRtcohpoads @ad v | |
becone apparent to one ordinarily skilled in the art upon exam nation of

the 5 foptotest ngderwateplsefaceationh atzchingosinglaceH dheghnisms e Thesei singlgy cell
Additionally,. each . of the various enbedinents, and aspects of the present
i nventi on%%ﬁkﬁ%lr“‘ ilrhcé%{eeralcﬁoé)rr LR (Sjl\l/cg1 aﬁ% tia crfda]i%rr%gld in the clainms section
bel ow finds expRéden@itieakaten pRGces iincliddeartyo Watot ingmersedTplndsce, LRXAMPLES
Ref erence is now made to the follow ng exanples, which together with the

above Hes8Hpybpans hulls (igstthabedy pleframe o @i P Phbeath SROMETEERGENFhickshi on.

Ceneral ly,  t.he. el a u ; . r r es
ati 1] ged A PRORe IR M e R MR B ShBlecl; DR
m cr obi ol pigifoahs &g, dbbks)ebarylj n@ndlidgNéquiprabmti apde srticksclhitk conmiequits - ar e

t horoughly explained in the literature. See, for e l.e,, "Ml ecul
d oni ﬁg X’Pqtéf’g_d’}“g‘t Be‘ray‘l"’ﬂ}ﬁhﬂ‘é?a“ly%ﬁtﬁ‘i‘ ggﬁ-leétunaq:ry\:ate(r f@@‘g@g inelyds étﬁ‘{‘:%%?g'[ ocol s
in Mol ecubalosBi & QY watdPintiREnd pilinks, AHSHREarkRrs, Mnder§ch cdnl8Phbes Ausubel et

al., "Current Protocols in Mlecular Biology", John W ey and Sons,
Bal t i mdr ecabiliagyahdpipes,1fBig neRe bhlkheads Acopting tavesss, aGdiate dedicdv SrQiuad

d oni ng", 20 John Wl e Sons, New York (1988); Watson et al.,
" Reconbi nﬁ“ﬁ?%ﬁ{?&ﬁ% S‘@gf%%e%'rfi ¢ Anerican Books, New York; Birren et al. (eds)
"G enome Anal y§hé: adhatidbereahiamy gatiomerdfeshe prodest ihvéntiodOlean Spg i ng |

Har bor Laboratory Press, New York (1998); nethodol ogies as set forth in

U. S. Pat . ingerporatedspey grEne q0aiggs wobmit andepirably mariefgplings oThipgths antio 057; -
"Cell Bio A r.at " - j: E., ed.
(1094 - EE oS SF L BVl SVERARK by b RpRIEESy b ! bl e =+ 3
(1994)5 Shiategialsqbuchl as Heewhs inetalPamidatilnetaidl their efflcatymiiiohogiouliogphinEdi ti on),

Appl eton & Lange, Norwal k, CT (1994); Mshell and.Shiigi (eds), "Selected.
Met hods i Af 81 Pigheat 1RYARABIRRYy -qrt%w cwtalprléé%ﬂ%mgreﬁryt?SS,u\@ﬁVWk a@gso) :
avai l abl e, j gassays are extensively described in the patent and
scientific I'terature, see, forexanple, U S. Pat. Nos. 3, 791, 932; 3, 839, 153;
3, 850, 578; 3, 85Bxa8fle8 pB&lynisrthat, 1870 b 62d3ndl0ds §641a8¢ Bgdro0ahonszueB 85 345;
4,034,074, 4, 098, 7?; 4, 8?9 2t1 ' 5, 011H 771land 3, 850, 73% L

kylene add toluené; aliphatic HydrocarBons such as hexane’and heptane, esters such as

20 ethyl acetate and butyl acetate; amides such as N-methylpyrrolidone and N,N-
dimethylformamide; alcohols such as isopropyl alcohol and butyl alcohol; ethers such
as dioxane, THF and diethyl ether; and ketones such as methyl ethyl ketone, methyl
isobutyl ketone and methyl isoamyl ketone. The solvents may be used alone or in
combination thereof.

25 Examples of binders that may be used include alkyd resin, acrylic or vinyl
emulsions, polyurethane resins, epoxy resins, silicone based resins, acrylic resins,
inorganic silicate based resins, vinyl resins, particularly a vinyl chloride/vinyl acetate
copolymer, and rosin. |

Examples of pigments that may be used include titanium dioxide, cuprous

30 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.



3,984,533; 5,281,521; 35 Hanes, B. D., and Higgins S. J., eds. (1985);
"Transcription and Transl ation" Hames, B. D., and Higgins S. J., Eds.
(1984); "woi2omo3Cakl Cul ture" Freshney, R |., ed. (198&ry1fioosodiés zed
Cells and Enzynes"” |IRL Press, (1986); "A Practical Guide to Ml ecul ar
Cl oni ng" Perbal, B., (1984) and "Metheds in Enzynol ogy" Vol. 1-317, 5

Academ Cc Presspyy ﬁ&ﬁ’f Qdcﬁ’ﬁﬂ!ssthaﬁn b@?nc-& o%&&ﬁ%t%%aﬁﬁ@lcbﬁﬁédlﬁm
Academ c Press, San Di ego, l\/arshak et al., "Strat egl es for

Protein Pinchide clehividiiers, @hama lmersznﬁ Rgamts, aqtltsaﬁbmgatagws Qi ual "

CSHL Press 9 ich are. incorporat fuIIy
set forth? g{:&%e%ﬁﬂg&%@g a&S\A{hrélP mﬁlnggﬁcégg%f%ﬁﬂ%v%ogﬁ%ﬁ ﬁ@&ﬁl éd IIth S
docunent . cdHfiag PédeRAitioas dshewbilierar sadbehti-Ex@dng mgle@tswelAlddkmmyu amt he art
and are provi %ed for the conveni ence of the reader. the informtion

cont ai hedantiéotisi which is nelefiysby tselpblceineieAwplgr FaT BY éﬁr@eWItmwtléOE %§ sh and -
cni dari a% ﬁfl xtracts act in an anti-adhesive manner. 15 MATERI ALS AND
EXPERI MENTA DURES. Cni dari ans and ot her experinental organisns

Cni dari ans andMetteds ofpepaiingembeahe angfoniisgpaintsaredipigntdin detal iariéSones

riai oo Rt Naa905 Ay B Beba SAaehaRe LR u O AT B B KB
| abor at or y ggs 9ggalahgqj §cbéil|1q@(5ti¢g 3‘4r5om their natural habitat. Sanple
col l ection Sanpl es weré col l ected from surface nucous of fish (eel,

catfish) and. hbrm@ebwaamemteéél%|thfeptcﬁ¢rd|anveamgn (has ermarigly &fi appdicgsionsydr ae
and sea ane f.. anenone tissue were

di ssect edmcr%ﬁbgééerftﬁslﬁgﬁl|ag?‘é(‘f°938p§1p ew%quﬁ%aﬁ ¥i%ed in a vol ume of 300

pl DDW (t ot al THJlsU AE:oeding BoaHotRI Qspic) of e PiedsehtUgeshtion, thitre,is pAURI% g) and
prefiltered (0.2 |II). Bacterlafgirowt
method of identifying an anti-biofilm composition, comprising contacting a plurality

of compositions from an aquatic organism with biofilm forming bacteria; assaying a
15 biofilm activity of the biofilm forming bacteria in a presence of the plurality of
compositions; and identifying from the plurality of compositions at least one
composition having the anti-biofilm activity above a predetermined threshold, thereby
identifying the anti biofilm composition.
As used herein the phrase "biofilm forming bacteria" refers to any bacteria
20  which can form and/or live in a biofilm. Such bacteria include gram positive and
gram negative bacteria, as further described herein above.
As shown by the present inventors (Example 3), assaying the biofilm activity
of biofilm forming bacteria may be accomplished by bacterial adhesion bioassays.
Any bacterial adhesion bioassay know in the art can be used. Examples of such
25  methods include high-throughput polystyrene microplate assays, qualitative bacteria
adhesion assay or fluorescent microscopic 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
- 30 s 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%.



Al'l bacteria strains were grown in triplicates for individual experinents.
30 Aci netobacter baumanni, Staphyl ococcus aureus, Pseudonbnas auri genose
wer e gr owwoi2009fi3yato casein Soya Broth (TSB) + 0.25 % DpGrucmesgo@pes E. col i
strain U85 expressing GFP were grown in Luria-Bertani (LB) with 50 pg/nil
Kanamyci n. Bacterial adherence bioassay 36 Biofilns were grown in 96-well
round- bott om pol ystyrene pl ates. Sanples coll ected as descri bed above, were
diluted in PBS and incubated with the virulent clinical bacterial strain
Aci net obact er Bauwsahimrein the term “Brou€fdefers ©BO1HYd of A. baumannii cul tures
grown over ni ght

re s | emented with 20, pl of appropriate. sanples
(diluted in PBé)d&ﬁPBPll éﬁg‘ﬁ@ aflzialﬁﬁgﬁss and nPH‘EluflﬁétPfeSn&gtﬁ‘e Present Wfﬁo%r e
washed wi i Wat&he apshraftabnfd MitnBrigoS&kifdd &f Wit &t upb®le@imBmatist bPhe The dye
was .renoved by thorough washing with water. For quantification of attached
cel | s, s cr fadloating exdnailespahichadre ot inteaded o Bshmping. ohdditiosadpseagh of thee
absor bance_ was asured at. 595 n 10 RESULTS .. ude.extracts derived
from bodyV?fb%gegfp_é@&?nqs_s%fsggaﬁg} gl?rﬁrg%eélpfﬂ}’(%tﬂl%n s %‘8%18%%?%6 ortish (eel,
catfish) amndssedgimed mniidatiadns stétvn kelods fills xgéraerand sgparaliemnes)
reveal ed a basic ability to prevent the adherence of virulent clinical 15
i sol at es &fllopHeg geEIndes a Aci net obacter baumannii. As is clear from Figure
2, the highest efficacy was reveal ed by the extract of the sea anenpne
Actinia equina (illustrated in Figures 1A-B) tentacles. EXAMPLE 2 20Actinia -
equi ngo extracts function as an anEXAMPEFS/e but are not bacteriocidal
MATERI ALS AND EXPERI MENTAL PROCEDH S Actinia equi nﬁ. .
Reference is now made to the following examples, which together with the
above descriptions, illustrate the invention in a non limiting fashion.
Generally, the nomenclature used herein and the laboratory procedures
utilized in the present invention include molecular, biochemical, microbiological and
15 recombinant DNA techniques. Such techniques are thoroughly explained in the
literature. See, for example, "Molecular Cloning: A laboratory Manual" Sambrook et
al., (1989); "Current Protocols in Molecular Biology" Volumes I-III Ausubel, R. M.,
ed. (1994); Ausubel et al., "Current Protocols in Molecular Biology", John Wiley and
Sons, Baltimore, Maryland (1989); Perbal, "A Practical Guide to Molecular Cloning",
20 John Wiley & Sons, New York (1988); Watson et al.,, "Recombinant DNA",
Scientific American Books, New York; Birren et al. (eds) "Genome Analysis: A
Laboratory Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New
York (1998); methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; ‘
4,801,531; 5,192,659 and 5,272,057, "Cell Biology: A Laboratory Handbook",
25 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
30 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"



25The sea anenone Actinia equina was grown and maintained in the
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(1996); all of which are incorporated by reference as if fully set forth herein. Other
general references are provided throughout this document. The procedures therein
are believed to be well known in the art and are provided for the convenience of the

reader. All the information contained therein is incorporated herein by reference.

EXAMPLE 1

Fish and cnidarians crude extracts act in an anti-adhesive manner .

. MATERIALS AND EXPERIMENTAL PROCEDURES

Cnidarians and other experimental organisms

Cnidarians and other experimental organisms including the sea anemones
Actinia equina and Aiptasia pulchella as well hydroids Chlorohydra viridissima and
Hydra vulgaris were grown and maintained in the laboratory or collected directly
from their natural habitat.

Sample collection

Samples were collected from surface mucous of fish (eel, catfish) and
homogenates of sessile cnidarians (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



Protein gel electrophoresis 100) 11 of the active fractions were
precipitated with ice-cold acetone, resuspended in running buffer
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measur enent af ours of incubation with the extracts. Results
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grown in £ ence of* ontro
15 . isolates of the bacteria Acinetobacter baumannii. As is clear from Figure 2, the

highest efficacy. was revealed by the extract of the sea anemone Actinia equina

(illustrated in Figures 1A-B) tentacles.

EXAMPLE 2
20 Actinia equina extracts function as an anti-adhesive but are not

bacteriocidal

MATERIALS AND EXPERIMENTAL PROCEDURES
Actinia equina
25 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
30 (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



Fracti on OD600nm Ti me-0 OD600nm Ti nme- 24hours 13 0.342 1.142 14 0.342 1.287
17 0.342 1.012 18 0.342 1.108

WO 2009/037714 ' PCT/IL2008/001264
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DDW + 0.1 % Trifluoroacetic acid (TFA, 3 - 80 % from 5 to 75 minutes). The
elution pattern was monitored at 215 nm.
Bacteria growth
As described in Example 1.
5 Bacterial adherence bioassay
As described in Example 1.
Bacterial killing/growth inhibition
Crude extract of A. equine tentacles, as well as isolated fractions (see Figure 4
below), were‘added to a liquid culture of the bacteria A. baumanni. Overnight growth
10 of bacteria was recorded by measurement of the optical density of the cultures at 600
nm.
Protein gel electrophoresis
100pl of the active fractions were precipitated with ice-cold acetone,
resuspended in running buffer containing SDS and B-mercapthoethanol, boiled for 3
15 ‘minutes and separated on a 15 % denaturing SDS-PAGE gel. Following
. electrophoresis the gel was silver stained. |
Heat denaturation of samples _
Heat denaturation was carried out by subjecting sample to 100 °C for 30 min
in a PCR thermocycle.
20
RESULTS
A bacterial anti-adhesion effect on Acinetobacter baumannii was revealed by
fractions obtained from the chromatographic separation of Actinia acrorhégeal tissué
(Figure 3A) and Actinia tentacular tissue (Figure 3B). It is noteworthy that the
25  separations were performed on analytical reversed phase (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
30  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



19 0.342 1.180 20 0.342 1.362 45 0.342 1,089 46 0.342 1.302 Actinia
tentacle Crude 0.342 1.054 |'ositive control O0.342

10

15

20

25

WO 2009/037714 PCT/IL2008/001264
38
verified by a complementary measurement of OD 600 nm (measured particle density)
of the treated versus control measurement after 24 hours of incubation with the
extracts. Results (presented in Table 1, herein below) indicate that none of the anti-
adhesion substances, crude extract of Actinia equina tentacles as well as isolated
fractions (Figures 2 and 3A-D), revealed a bactericidal or growth inhibitory effect on
Acinetobacter baumannii compared to bacteria grown in the presence of PBS

(positive control).

Table 1
Fraction OD600nm OD600nm
Time-0 Time-24hours

13 0.342 1.142

14 0.342 1.287

17 ’ ) 0.342 1.012

18 "~ 0.342 1.108

19 0.342 1.180

20 0.342 1.362

45 0.342 1.089

46 0.342 1.302
Actinia tentacle Crude 0.342 1.054
Positive control 0.342 1.210

The tentacular fraction 17 and equinatoxin, a pore forming peptide that
exhibits anti-biofilm and anti-adherence activity on broad spectrum of microbes
(Figure 4), as well as fractions 13, 14, crude extract and acrorhageal fractions (data
not shown) were shown to lose their bacterial anti-adhesion activity following heat
denaturation and by treatment with proteinase K (data not shown). Taken 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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PROCEDURE, 1‘161‘ b ft d(0.2 uhhe sea anenpne A ctinia equina was o
grown and ﬁ’\t aél)n %%Pl rel ereor(at (lilry 5Sanpl e col |l ection Honogenat es

of ses®ile cni Bamamgr((vﬂhtl nia equina) was collected. Briefly, 300 ng wet
wei ght of ane lﬁﬁﬁge redssected rinsed in distilled water,
honogeni zed in é 1 DDVV(tot al volunme of about 500 pl),

centrifuged (3Ar;;,g,,_tmggpp,);pg)ys@pg,eph,@;,jl;h;@p,gsq,y( 0.2 111). 10Bacteria growh
Various bacteria (e.g., S. aureus ATCC 25923) were grown in 96-well round-
bottom polystyrene plates. After 24 hours of incubation at 37 °C, each well was
15 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. Bacteria were incubated with
20  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
25 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.
30 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



As described in Exanple I. A high-throughput polystyrene m eropl ate assay
Various bacteria (e.g., S. aureus ATCC 25923) were grown in 96-well

round- botworm@alsyatuyrene plates. After 24 hours of inculpatrimmmosto13ss C, each
wel | was 15 washed with water and stained with 250 pl crystal violet
solution. The dye was renoved by thoraeugh washing with water. For

quant i fi cagjapwef ng? a@}ﬁ@e ﬁfate,lrﬁl afed m&t%nsvwmr@radmf 4t tirfle ORAIAVEIbfifn Was
solubilized’in 25 c/o SDS, and the optical density read at 595 nm
Crude mat étmratlomﬁvhﬁme @qedeaiﬂteehham ébowsgndddbdumso the plates at tine O at
3 dilutions 1:10, 1:100 and 1:1000, in triplicates. Bacteria were incubated
with 20PBS al one as positive control. Qualitative bacteria adhesi on assay
S. aureus ATCCRESA3rSere grown in 2nl nmediumin 5 nl pol ystyrene tubes.
After 24 hours of incubation at 37 C, each tube was washed wi th water and
stainedl with 2540d<gﬂrea§¢y%tamch&d&a@tﬁﬂw pRnaEsRt d‘tFﬁéo &Vea%%orf eﬁﬁvé@"w -

t hor ough t 91@:& f ks,
crystal v}{@ﬁ& ég%r ﬁat%? lgF%s o) BB q:l ze %ngé 1% SDS and
the opti C@fesdﬁétslrt piguea@C, aiacﬁ%l auiesiGin indeearht een alreazdy ohe }&mulfoih)wlegnt acl es
was added to t he plates at 3 dilutions 1:1 and 1:1000, in
triplicat 8€ubaonyi ’St PR ¥ ht*} Sanﬁa‘@?tePfiQa%réa “a‘féﬁeﬂéga‘(’ﬁ@s fone. 30A
f I uor esce@&ntfgsf:rfﬁ%ﬁ&ﬂoﬁ Qfs SRY HalleriR Qfth! 0 feormmt ieﬁﬁcféne%ﬁswﬁﬂh' 4es
E.coli DHb-a strain 1. containing a plasmd for the expressmn of Green.
Fl uor esce nhroﬁram&aphlc( @@bonWéHa 17 nfromahie gxiract2r N&ilterBCledn%rmeqmmhtoglnas s cover
slides and a r.ed b terla i syalized nver t ur esent
1X2-81 ni E‘?SBg"égb‘é any ?@WH{SY@“%@A dhesrGtre % f‘%?F r&ﬁ‘ggf F@b“ta oﬁ?‘where
added at BRvEn@RHLYiSln fHrhaidBsdcan a\f\ﬂférlﬁltlﬁhﬁﬁé@é‘@f éettacimér@ur, 7 hours and -
22 hours. RESULTS 5A decrease in attached bacteria is apparent due to the
addition of A equtna tentacles crude materlal to the biofilmformtion
(Figures 6A and 6B). Mbreover, as EX S0P 4? in Figure 6C, bacteri al
adhesion is clearly seen al ready ohe hour Tollow ng incubation with PBS,
with asdense mat of bact edtsniebgriny adkiwfmeeridledntberisolated contr ast,
i ncubation of the bacteria wwth A equina tentacle extract, wth two 10
chromat ographic fractions (14, 17) fromthis extract or with reconbi nant
equi natoxin, r ARDPEXBES BROCHDBRPSr ence. Thus, these
results |nd| ca?gwtrh:at A;g?rsevlgntl on 2)?% ?RF l?or matt?on occurs -at the initial
stages of the aictinmhageniria The sea anemone Actinia equina was grown and maintained in

the laboratory.
20 Sample collection
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).
25 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
30 dissolved in a standard volume of PBS. Volumes of 20 pl 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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[
Appl i ed Bi osystens u5|ﬁ8%§1 a%thc acid as a matrix. The measurenment was

performed in the positive linear node. Bacteria growh As described in
Exanpl e 1. :
RESULTS
Rechromatographed active fraction T-18 (Figure 7A) gave active fractions 75,
10 79 and 1061 (Figure 7A). MS analysis of fraction 75 (marked by red arrow)
demonstrated several peaks at masses of 19863, 9926, 8261 and 3655 Da, presumably.
proteins (Figure 7B). These data reveal the ability to isolate and chemically

characterize the relevant substances.

15 EXAMPLE 5

Aiptasia pulchélla extract comprises anti-adhesive activity

MATERIALS AND EXPERIMENTAL PROCEDURES
Separation of crude material from Aiptasia pulchella
20 Separation of active fraction from Aiptasia pulchella 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
25  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
30 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).
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peak in both fraction 2 and fraction 3 (peak number 1) represents a di-glucose which
10  makes up 45.5 % of the total glycans of fraction 2 and approximately 91 % of the total
glycans of fraction 3 (Table 2).

Table 2: Distribution of Glycans -

Peak number | Amount of monosugars - % of total glycans
(estimate) Fraction 2 Fraction 3
(Z10FKR-2) (Z10FKR-3)

1 2 455 90.9
2 7 2.0 -

3 8 1.6 -

4 9 21.9 0.3
5 10 19.7 - 0.5
6 11 ' 9.5 2.5
7 12 ' - 5.7

15 RP-HPLC separation with C-18 column of the high molecular fraction from

G-75 gave at least 3 fractions (13, 18 and 20, Figure 12) with high anti-adherence
activity. MS analysis and gel electrophoresis showed that the active fractions are

peptides (data not shown)
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Fraction 3 (Z 1 OFKR-3) 1 2 45.590.927 2.0 3816 49 21.9
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It is appreciated that certain features of the invention, which are, for clarity, described
in the context of separate embodiments, may also be provided in combination in a
5  single embodiment. Conversely, various features of the invention, which are, for
brevity, described in the context of a single embodiment, may also be provided

separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific

10 embodiments thereof, it is evident that many alternatives, modifications and
variations will be apparent to those skilled in the art. Accordingly, it is intended to
embrace all such alternatives, modifications and variations that fall within the spirit

and broad scope of the appended claims.  All publications, patents and patent
applications and GenBank Accession numbers mentioned in this specification are

15 herein incorporated in their entirety by reference into the specification, to the same
extent as if each individual publication, patént or patent application or GenBank
Accession number was specifically and individually indicated to be incorporated
herein by reference. In addition, citation or identification of any reference in this
application shall not be construed as an admission that such reference is available as

20  prior art to the present invention.



0.3510 19.7 0.56 11 9.5 2.5 7 12 - 5.7 15RP-FIPLC separation with C 18
colum of the high nolecular fraction fromG 75 gave at |east 3 fractions
(13, 18 and 20, Figure 12) with high anti-adherence activity. M analysis
and gel el ectrophoresis showed that the active fractions are peptides (data
not shown) 45 MOSLLE

CLAIMS:

1. A composition comprising an active agent from a sessile Cnidarian,
wherein said composition prevents or reduces adhesion of an organism to a surface,

said composition being devoid of bacteriocidic or bacteriostatic activity.

2, The composition of claim 1, wherein said active agent comprises a

substantially whole sessile Cnidarian.

3. The composition of claim I, wherein said active agent comprises a

homogenate of said sessile Cnidarian.

4. The composition of claim 1, wherein said active agent comprises an

- igsolated extract derived from said sessile Cnidarian.

5. The composition of claim 4, wherein said isolated extract comprises a

crude extract.

6. The composition of claim 4, wherein said isolated extract comprises a

polar extract.

7. The composition of claim 6, wherein a polar solvent of said polar 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

1D NO:1.



43 Sequence |isting: SEQ DNO 1:

VBRLI | VFI WTM CSATALPSKKI | DEDEEDEKRSADVAGAVI DGASLSFDI LK

TVLEALGNVKRKI AVGVDNESCKTWIALNTYFRSGT SDI VL PHKVPHGKAL L MCSLLP
YNGQKDRGPVATGAVGVLAYLMSDGNTLAVLFSVPYDYNW SNVWANVRI
YKGKRRADQRMYEEL YYNL SPERGDNGAHTRNL GYGLKSRGFMNSSGHAT LEI HVSKA 44 |t is
appreci ated that certain features of the invention, which are, for clarity,
described in the contgxtomfosianasialSmebedbisnt st leampnabslyshehpidyi ded in
combi nation in a 5 single enbodi ment. Conversely, various features of the
i nvention, which are, for brevity, described in the context of a single
enbodi nment , may, I o) Drovi ded t bl
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nodi fications and variations will be apparent to those skilled in the art.
Accordingly, it is intended to enbrace all such alternatives, nodifications
and vari ations at iqri 0, 28in thej@ppended
clainms. All pub ?cat ?@%s IWB%{}%%] Es)flglr? Satv%hr?t?&gggilrdl %g?&(c)ﬁgﬁand GenBank
Accessi on fuiae grdﬂipﬁi)nms‘tﬁtg offu ¢drals a spewichionat a ora panear BQUidie dirpa, a tube-
incorporated in their entiret gy reference into the specification, to the
sane ext enfwglding AnanRene arnﬁd’il?ifidﬁ‘ﬂ publication, patent or patent appl i cation
or GenBank Accession nunber was specifically and individually indicated to
be incorporated herein by reference. In addition, citation or

i dentification . anyhe edrepesitte dfrelaimi 1S, a’ﬂipﬂeifbﬁlelaﬁhat%al"la inistlyBeh @bfist r ued
as an adm ssion that such reference is avail able as 20prior art to the
present invention. 45 CLAIMS: |.A conposition conprising an active agent
froma sessile ©ni darh@Bemposition of claim 1, wherein said sessile Cnidarian comprises a

s¢a anemonc.

16.  The composition of claim 15, wherein said sea anemone comprises an

Actinia equine.

17.  The composition of claim 15, wherein said sea anemone comprises an
Aiptasia pulchella.

18.  The composition of claim 1, wherein said sessile Cnidarian comprises a
hydroid.

19.  The composition of claim 18, wherein said hydroid is selected from the

group consisting of a Chlorohydra viridissima and a Hydra vulgaris.

20.  The composition of claim 6, wherein said polar extract is derived from a

tentacle tissue or an acrorhageal tissue of a sea anemone.

21.  The composition of claim 20, wherein said sea anemone comprises an

Actinia equine.



wherein said conposition prevents or reduces adhesion of an organismto a
surface, said conposition being devoid of bacteriocidic or bacteriostatic

activity. 2. The conposition of claim1, wherein said active agent
conprises a substantially whol e sessile Cnidarian. 3. THESLLF
conposi tion of claim1, wherein said aQ$fve agent conprises a honpgenate of
sai d sessile Cnidarian. 4. The conposition of claiml1, V\/nerel n said
active agent conprises an isal ate xtr t deri.ved. sai d sessi

Cni dari an. 22. 5. ThpCopwRpEen tq 3@ AR S rpé’rgﬁ DR ?‘881 3?‘Sd

extract Coﬂgﬁﬁaﬁ%ﬁulﬂe SBngﬁsé%)%cEl%ﬁfmle in the ranfe of HONE WRAI | thi1a8HutOf0 %' (a!l’\f]" 4,

wherein sald’iso tract conprises a polar extract.

conposi t i osf tofal chrapaosithon. wher ei n a pol ar sol vent of said pol ar ext ract
conprises acetonitrile. 8. The composition of claim1, conprising at
| east one pol ypepti de. 9. The conposition of claim8, wherein said

pol ypeptide is gharaghe &bxﬁgssd% 8f PRaK 2TBSehebdh eaidesblir @mrdch derfiredufpom
consisting of 19863 Da, 9926 Da, 8261 Da and 3655 Da. ~MCSLLP 46 11.The

conposi t i osmidActhiaiaquine Coumplﬁéssaqq@ﬂéﬂiq indBe raswe b drops Ak 4Piterabout SPHa

conposi tion aof erein the activity of said active agent is

preserved Féﬁ‘gﬁﬁﬁgxp%§ﬁﬁcpizatlon 13. The conposition of claim1l
wherein said sessile Cnidarian is selected fromthe group consisting of a
coral, a sea anenbne, a sea pen, an aquatic |arva, be dwel L.i ng anenone

and a hydroid. 24 The LaMPYHEOR SHpelait idn HHranaga i@ ar  HERES ﬁophé quatic
larva is | gl %1 1A 'ecsgl?ml: AbhBrises acetonitrile in the range of from about 70 to about 90 % (v/v)

of total composition.

25.  The composition of claim 6, wherein said polar extract is from an
Aiptasia pulchella.
26.  The composition of claim 25, 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).

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

organism.

28. The composition of claim 27, being further capable of inhibiting

aggregation of said single cell organisms.

29.  The composition of claim 27, wherein said cell organism is comprised in
a biofilm.
30.  The composition of matter of claim 27, wherein said single cell

organism is selected from the group consisting of a bacterium, a fungus, a protozoan

and an archaea.



15. The conposition of claim1l, wherein said sessile Cnidarian conprises a
sea anenone. 16. The conposition of claim15, wherein said sea
anenone conprises an Actinia equine. 17. The conpositi aaCdELEl ai m
15, wherein said sea anenbne conprises an Ai ptasia pul chella. 18.
The conposition of claim1, wherein sai#sessile Cnidarian conprises a
hydr oi d. 19. The conposition of claim 18, wherein said hydroid is
sel ected from the grqup c6@Psdissi olclgin 30, Greasinyidrfanguisrcodipsisésnayand a Hydr a
vul gaiis. 20. The conposition of claim6, wherein said polar

extract is derived froma tentacle tissue or an acrorhageal tissue of a sea
anenone. 21. - It - Of L-m20.4 MRl beld Sedn apenone
conprises an Act3|2‘ni a %g%oﬁg'%ﬂ?&t(&%@f’%ﬁ&% %éd The&clgr%%si tion of claim
21, wher ei gréipi ¢hnpigligy ofutfstany affitem & &ah, Actilm) a cerpuétaca venpryseglass, a
acetonitrile in the range of fromabout 1 to about 10 % (v/v) of total
conposi t i ofnetal and a plasc. " The conposition of claim21, wherein said polar
extract derived fromsaid Actinia equine conprises acetonitrile in the
range of from about 40 to about 60 % (v/v) of total conposition., , 24.
The conposi tion3af clthewodpesitigrerélaing ai Wheeinasaidsirfage composas s igloglel ni a
equi ne conprises acetonitrile in the range of fromabout 70 to about 90 %
(v/v) of t S conposi tion. 25. The conposition of claim®6, wherein
said polar extract is froman A ptasia pul chella. 26. The

conposi tion of claim25, wherein said polar extract fromsaid A ptasia

pul chel l a is seBéctedhf ﬁ@%@%@@?ﬁ@@%gﬁswgqfﬁlﬁgsa& b‘&%&fg Besyts cogprises a
acetonitrile a%out. 16-20 % acetonitrile, about 22-26 % acetonitrile and
about 26- 3T RRLERSEY i 1e (v/v of total conposition). 27. The
conposition of claim1, wherein said organismis a single cell organism

28. The conposition of clali m_27,6$ei ng_further capable ?.f i.nhibitin
aggregation of 3& d dhpgp@peanen gJamt fgherein said mammalian tissue COMPpITSes

a skin.

36.  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.

37. 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 a sessile Cnidarian capable of preventing adhesion of the organism to the
surface, said composition being devoid of bacteriocidic or bacteriostatic activity,

wherein preventing adhesion of the organism is effected in vitro or ex Vivo.

38.  The method of claim 37, wherein said active agent comprises a crude

extract of said sessile Cnidarian.

39.  The method of claim 37, wherein said composition active agent

comprises a polar extract of said sessile Cnidarian.

40.  The méthod of claim 37, wherein said active agent comprises a

substantially whole sessile Cnidarian.



29. The conposition of claim 27, wherein said cell organismis conprised in
a biofilm 30. The conposition of matter of claim 27, wherein said
single cell organismis selected fromthe group consisting of a bacterium
a fungus, a protozoan and an archaea. S 1.1,P 48 31. TH&SLLP
conposi tion of claim 30, wherein said fggngus conprises a yeast. 32.
The conposition of claim1l, wherein said surface is selected fromthe group

consi sting of a%Labr%g g%#%%ﬁggéhghEggghm%ﬁi&%gk%gﬂggﬂg&q&)]3 e§§§%gﬁy, a

gl ass, a netal d a ositiron of ‘claim1,
wher ein S&&Qﬁ%&h&ﬁ%@h@@ﬂﬂkises a biol ogical tissue. 34. The
conposition of claim33, wherein said biological tissue conprises a
manmal i an ti ssue. 35. The conposition of claim 34, wherein said

mammal i an ti Ssug%,g?r’g%é g[%ﬁ%(ﬁl §KLRim 41 wheregx? saiﬁhﬁolﬁ%mi/ﬁeipaﬂe Cbmbtids mhl,

wherein a foiin e conposition matter is selected fromthe
group consggifindigziaf a spray, a gel, a paint and a cream 37. A

nmet hod of preventing adhesion of an organismto a surface, the nethod
conprising contacting the organismw th a conmposition conprising an active
agent from a segsi| erfdi,faldsr Canaiabewitredl YRRk adhRvisoNatleadt N
organismto the surface, said composition being devoid of bacteriocidic or
bact eri ost gblacecdgetysucdhyrideher ei n preventi ng adhesi on of the organismis

effected in vitro or ex vivo. 38. The nethod of claim 37, wherein
said active agent conprises a crude extract of said sessile Cnidarian.

39. The method gf cl ghdmthod i shes@ll ElaigRMIOE 43,athaghisiel ageritmdorpri ses
a polar extract of said sessile i dari an. 40. The net hod of claim

37, wher ei singleicdll acganisg. agent conpri ses a substantially whol e sessile
Cni dari an

45.  The method of claim 44, wherein said single cell organism is comprised

in a biofilm.

46.  The method of claim 44, wherein said single cell organism is selected

from the group consisting of a bacterium, a fungus, a protozoan and an archaca.
47.  The method of claim 46, wherein said fungus comprises a yeast.

48.  The method of claim 37, wherein said 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.

49, The method of claim 37, wherein said surface is a tissue,

50.  The method of claim 49, wherein said tissue comprises a mammalian
fissue.

51.  The method of claim 50, wherein said mammalian tissue compriscs a

skin.



MCSLLP 49 41. The nethod of claim 39, wherein said polar extract
conprises at | east one isol ated pol ypepti de. 42. The nethod of claim
41, wherein said isolated pol ypepti de conprises equi nat oxin. 43. The
met hod of claim 39, wherein polar extract conprises at |east &Helldbl ated
pol ysacchari de. 44. The method ofyany one of clains 37 to 43,

wherein said organismis a single cell organism 45. The net hod of

cl aim44, wherein sai,d sjngle cell organi. is ised i i.0f:]

46. The met hod 32 cl & mP %%“ﬁﬁ%?@incgg?a&ég%gfﬁ%Qe Fk%rga $%P?§%§§?§lted

from the grQuBERNSHS:I0RGiI8ént Andas beicBenBlrbriingessileeCiidataz bang asghbhn

ar chaea. 47. The nmethod of claim46, wherein said fti)g%%s cogﬁrﬁ;ses a
f

yeast . of preg@ntirPhsthasioh of abforgdnainiiay SURRS: SR COMMPSLGR Jevokplect ed
fromthe group.consisting. a _f ic, a fiber, a foam a film a concrete,
a masonry, E?#%?%é@? ) a&%ﬁ%{a&%&c@ﬂ%{. astic. 49. The nethod of claim
37, wherein said surface is a tissue. 50. The nethod of claim 49,

wherein said tissue conprises a, nmamal i an tiéslue. 31. he. nethod .of Ilc(l)tai m
50, wherein sai 83-nmamkf Phaacediral compesiiasohclapn SZpwggren a formylgtiony

phai ni aceughi&fﬁ%{rjn %gﬁgﬁgg’ e REEAGRIR T SEDEp ]@orﬂﬁﬁhg%%%fia?ﬂaé ttaRGEERtaDl e

carrier or an active agent” from a sessilé& Cnidarian, being
capabl e of preventing adhesion of an organismto a surface, said

composi tion being deypl d, of R8HE! LaShMSorlhccBAREET O8R5 br 38! fo¥ Wb/in

preventing or treating a pathogen infection.

55.  Use of a pharmaceutical composition according to claim 52 for the
preparation of a2 medicament for preventing or treating a pathogen infection in a subject
i need thereof, wherein the medicament is for administering to the subject in a

therapeutically effective amount..

56.  Use according to claim 55, wherein the treating is effected in vivo.
57.  Use according to claim 55, wherein the treating is effected ex vivo.
58.  Use according to claim 55, wherein a pathogenic organism of the

pathogen infection is capable of growing in or on a biofilm.

59.  Use according to 55, wherein the pathogen infection comprises a

b_acteriai infection.

60.  Use according to claim 59, wherein said bacterial infection comprises

gram positive bacteria.

61. Use according to claim 60, wherein said gram positive bacteria is

Staphylococcus aureus.



53. The pharnmaceutical conposition of claimb52, wherein a fornulation of
the conposition is selected fromthe group consisting of a spray, a cream
and a gel. 54. The pharnaceutical conposition according to claim52
or 53, for use in preventing or treating a pathogen infecti oMCSLLP 55.
Use of a pharmaceutical conposition acegrding to claimb52 for the
preparation of a nmedicanent for preventing or treating a pathogen infection
in a subject in_need.thereof.. wherei i i3 : i.0J ring
to the subj ect 7 a Uroraperk SEGhe aRhl GRRR AR hRUIAFTAbELS
accordi ng p@ancClaahiStnctepaerein the treating is effected in vivo. 57.
Use according to claimb55, wherein the treating is effected ex vivo.

58. Use according to claim55, wherein a pathogenic organi smof the

pat hogen infectjpon is_c¢ o} I OM ' 1 Wel ¥ ia 1@9. Use
according to 55§£\Ahetr%§ff %Qﬁgﬁéa{ohg%gw %f%%rggn%g%??sgiéagb %ggftgP?alg

i nfection. selected frdB0. thds @rage apdiisttngt @f cHainaicdbBctenhbrisianngai lbehdorens al

infection conprises gram positive bacteri a. 61. Use according to
cl ai m 60, HHEEEPT @@i@c@?”é‘fﬁ“ﬁ)@l-t ive bacteria is Staphyl ococcus aureus.
MCSUP 51 62. Use according to claim59, wherein said bacterial

i nfection conprises gram negative bacteri a. 63. Use according. to

claim 62, wherebh salse geamiimggtet claembatt whetgin ¢ petheganéd ofgadi é §eoup
consi sting of Aci.nFt obact er b umang%#, Pseudononas aer ugi nosa and

Escher i chi Bathegen intection 1s gpHbIOREIRISIAL i ng to clai m 55, wherein a pat hogeni ¢
organi sm of the pathogen infection is antibiotic resistant. 65. Use

according to claimb55, wherein the pathogen infection is selected frgmthe
group consi stings.of Hs¢ asnpading ri¢ etaimol), veheseiptibe patioaseafpdion 13 sglseiedr i al

{he. composiDTooB ity BNSTBT 1 Ses) ol € TEEGRInCRS BRTBASI N0

infection and an archaea infection.

66. A medical device comprising the composition of any one of claims 1 to

36.

67. The medical device of claim 66, wherein the medical device is an

intracorporeal device.

68. The medical device of claim 66, wherein the medical device 1s an

extracorporeal device.

69.  The medical device of claim 66, wherein said composition is coated on a

surface of the device.

70. The medical device of claim 66, wherein said composition is

incorporated into a polymeric matrix of the medical device.

71.  Use of the compositions of any one of claims 1 to 36, to prevent cell

adherence to an implantable medical device.



67. The nedi cal device of claim66, wherein the nedical device is an

i ntracor poreal device. 68. The nedi cal device of claim66, wherein
the nedi cal device is an extracorporeal device. 69. The nedi cal

devi ce of claim 66, wherein said conposition is coated on a suffddéFof the
devi ce. 70. The nedical device of 56l ai m 66, wherein said conposition
is incorporated into a polynmeric matrix of the nedical device.

Use of the conpg iti f.any ane,.of .

adherence to an ? 2%? ﬁgeﬁéﬁpgglmEEV¢%%ﬁg %f&§¥%§s1ﬁ%:§{qx%ﬂéW§§§hl

of the conggeﬁ&k@m§ag&ﬁ@ﬁyugﬂ@ﬁ@ﬁ_cIa|ns 1 to 36, to prevent cell adherence
to a nedical instrunent. 73. A method of preventing or reducing

biofil mformation or fouling of an under the
conprising treat/Png PhElRde RFYRIpELT 6% %Pyé[i“ (%‘T’ n?@fngc?%?% 1
to 36. underd/at tor AuffRlhagd rﬂ%thBH %Mﬁlﬁﬁblﬂg tf?:"atu'@ Heci Rgr Wlt‘ﬁfthé hpHRasd en or

foul i ng of an underwatef surface d conprising coating said
surface w &y bireofodapadl hi3dn of any one of clalns lto 36.

74. 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 one of claims 1 to 36.
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