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clai nrs POOPTHIP to provisional application Serial 6 filed
January 5, 2001. Background of the Invention All arrphr bi ans respire, to
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i ntegument Cpt 1 in "Anphibian Biology, Vol 1, The Integunent”, ed by H
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Yor Kk, {ox 1994). The primary conmponent of mucus in anphi b| ans is

a nmuc 6‘3‘1395&00 1ar| de (dl ycoproter n) (Duel |l man and Trueb 1986).
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mucus ﬁeg,{‘w%hﬁgﬁ Q%FB neceggsg)roya{eel%etgn%mtg&t 0 su%portlo%g%robl al growth
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PSS Sy e s o e e BB L
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contain sae or more carbohydrate chains covalently linked to a polypeptide backbone
20  (Schaechter, M., and L Brockhausen. 1989. The biosynthesis of branched O-glycans. In Mucus
and related topics. E.Chantler and N. A. Ratcliffe (eds). Symposia of the Society for
Experimental Biclogy, no. XLIII, University of Cambridge, Cambridge). The mucus is rich in
carbon, a necessary element to support microbial growth and synthesis of most, if not all,
cellular compounds (Guirard, B. M., and E. E. Spell. 1962. Nautritional requirements of
25 microorganisms. Pp. 33-93. In 1. C. Gunsalis and R. Y. Staneir (Eds.), The Bacteria. A Treatise
on Structure 2nd Function. Vol. IV: The Physiology of Growth. Academic Press, New York,
New York, U.S.A.). Thus, the mucus layer necessarily produced by am]‘)hibia.ns in order to
accomplish cutaneous respiration represents a nutrient rich habitat for microorganisms (Austin,

Jr., R.M. 2000. Cutaneous microbial flora and antibiosis in Plethodon ventralis: inferences for
30 parental care in the Plethodontidae, Pp. 451-461. fn R.C. Bruce, R.G. Jaeger and L.D. Houck
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25 both solid and liquid media have provided evidence that supports this theory (e.g. Rasool, K.,

and j. W. T. Wimpenny. 1983. Mixed continuous culture experiments with an antibiotic-
producing streptomycete and Escherichia coli. Microbial Ecology 8:267-277; Turpin, P. E., V.
K. Dihr, K. A. Maycroft, C. Rowlands, and E. M. H. Wellington. 1992. The effect of
Streptomyces species on the survival of Saimonella in soil. FEMS Microbiol. Ecol. 101:271-
30 280). Laboratory experiments indicate that antibiotic production prevents invasion of
competitors but does not improve ability to invade or compete with established populations of

antibiotic-sensitive microbes (Wiener, P. 1996. Experimental studies on the ecological role of
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Aspects of parental care and errbH/onl dﬁélggo%geiy_’ | D%}rm p4t hus
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Parental care can be defined as post-zygotic parental investment in progeny (Trivers, R.
25 L. 1985. Social Evolution. Benjamin Cummings, New York, New York, U.8.A.). Within the
Plethodoutidae this investment occurs in the form of egg attendance, most often by the female
parent (Crump, M. L. 1995. Parental care. Pp. 518-567. In H. Heatwole and B. K. Sullivan
(Eds.), Amphibian Biology. Vol. 2: Social Behaviour. Surrey Beatty and Sons, Chipping
Norton, New South Wales, Australia). In most cases the female remains with the clutch until

30  hatching occurs. The adaptive benefits of such behavior in plethodontids have been clearly
established, and include protection against predators, fungal infections from nonpathogenic

common soil fungal species, desiccation, and prevention of developmental abnormalities, (see
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prevention of devel opnmental abnormalities, (see 3 -1 i’%éﬁggﬁ’z”
02/ 0787‘2’@@@&7@502/ 00217 Crunp, 1995, for a conprehensi iew) .
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A ne ve note On antibiotics
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snch orgamsms (e.g. Glausiusz, J. 1998. lThe frog solution. Discover. 19 (11) 88-92; Carte, B.
25 K. 1996. Biomedical potenttal of marine patural products. Bioscience. 46(4): 271-287; Port, O.

2001. A leap in drug research from frogs. Business Week. 3752:99; Tyler, M. J. 1995. Frogs
and Drugs. Australian Natural History. 24(12): 46-52; Coghlan, A. 2000. Bug busters. New
Scientist. 166(2233):15; Stienborner, 5. T, G. I. Currie, J. H. Bowie, J. C. Wallace,and M. J.
;I'ylet. 1998. New antibiotic caerin 1 peptides from the skin of the Australian tree frog Litoria
30  chloris. Comparison of the activities of the caerin 1 peptides from the genus Litoria. Journal of
Peptide Research, 51: (2), 121-127; Rennie, J. 1993. No snake oil here. Scientific Amencan 266
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Summary of the Invention

The invention consists of extracts which comprise compounds and combinations of

25 compounds produced by microorganisms isolated from the body of mucus-producing organisms
that respire at least partially through their skin, and which have antitumor, antiviral, antifungal,
and/or antibacterial activity in humans. More specifically, the invention consists of antibiotics
produced by bacteria growing in the mucus of animals which respire through their skin. Even
more specifically, the invention consists of compounds and/or combinations of compounds

30 produced by bacteria isolated from the skin of amphibians which have antiviral, antitumor,
antibacterial and/or antifungal activity, including activity against bacteria and/or fungi which are

pathogenic to humans. Specific examples include extracts which comprise compound(s)
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Fig. 2 is a photograph of a petri dish used as an inhibition trial control as described with
reference to Fig. 1, wherein the vertical streak (EC024) includes a bacterium isolated from the

25  skin of Eurycea cirrigera.
Fig. 3 is a photograph of a petri dish used as an inhibition trial control as described with

reference to Fig, 1, wherein the vertical streak (RC003) includes a bacterium isolated from the
skin of Rana clamitans.

30 Detziled Description of Preferred Embodiments
The invention comprises the identification of bacterial isolates taken from the cutaneous

microbial flora of animals that respire at least partially through their skin and the extraction ofa
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salamander was isolated in glass petri dishes lined with moist filter paper, and maintained at 6-7°

C for'one week
Following the isolation period, bacteria were sampled from the salamander by streaking
the dorsum between the pectoral and pelvic girdles with a bacteriological loop. Bacterial samples
25  were cultured on Tryptic Soy Yeast Extract (TSYE) agar (2g Difco Bacto tryptic soy broth, 1 g
Difco Bacto yeast extract, 12g Difco Bacto purified agar to one liter of water) and allowed to
grow for 72h at room temperature. Morphologically distinct bacterial colonies were re-isolated
on TSYE agar and allowed to grow for 72 h to obtain pure cultures. Once pure cultures were
obtained, isolates were cultured on TSYE agar slants, allowed to grow for two weeks at room
30  temperature, and stored at 5° C until needed.
The plates were incubated at ambient temperature in the dark. The next day, not much
growth was observed on the plates. Three sleeves of 20 TSYE plates per sleeve were prepared.
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20  Salamanders

MATERIALS AND METHODS

Collection of Source Organisms -
A series of 16 amphibian species, composed of at least five individuals per species (n=5),

were collected from their natural, endemic habitats. Species and collection locations are

25  summarized in Table 1.



25 summarized in Table 1. 8 1 JUL 2005 WO 02/078720 PCT1US02100217 TABLE
| - Collection data summary for source organisms Famly Speci 63! g5 sm

Habitat Type Pl ethodonti dae Desnopgnat hus Sal amander E: !d‘:)g%
f ol ker t¥P¥PPBWodont i dae Desnogr uuhusf i scus Sal amander gﬁﬂe dge
Pl et hodont i dae Desymg ] =l gquadramacul at us
Pl et hodont i dae EdF¥yeds E‘ngﬁ‘sm et hgdont i dae Eurycea
gut t ol i neat af T@kignander Sf,d@ieam Edge POegation 0 tHameﬁ'&r dea | uci fuga
Sal amander (op@hodbhtidid 0 ( Peinoghaiud] et h(Eadmmandar  Gtrgan Bigeangnder Wbodl and
Forest Pl ethodonti dae RfseR®don Sal ajander Wjodl and chgtt ahoochee For est
Pl et hodont i dimeddidadaaadon Dealogmainsfercus\\) Salimsander |Sirkamm B i s Forest
Pl et hodont i difiedddedtasdon Deamogadiis Sal aSemcader\\StrednaPdge Forlest
Pl et hodont i dge Pl et hodon qedmmsgéatis Sal amander \Whodl and  Edr est
Pl et hodont i dpBethidedidardor EFeyemainigetace _ SSblamandrt drSWamAd| a For est
Anbyst omat i dEiEetinibytisiteo TH Lepess gxtioBekia na felemandgad Feancidge Rana cl anitans
Frog Swanp [Bitthalamidikc i| Sworaapicligns Fi Sgjarsgodes ge Hylli dae Pseudacri s
cruci fer Fr olpi8hadestidaed | Flendm aweditse c 1| Sdzmaadesti Weodhnd peciles were placed in
3.79 liter plastic bagsiand were taken fromt¢ j of collection,
pl aced in a [Pletbetbntdan| dPlethadar t r anspgSHEEES tl‘-H oratiory. Anphi bi an
SpeCi es wereiindividuall \?hq“e dinlo. 0946 | I i ntai ners |ined
with noist |[Plethodontidae | Plethodon Salamander
chlorobryonis Forest
Plethodontidae Plethodon dorsalis Salamander | Woodland
Forest
Plethodontidae Plethodon ocmulgee | Salamander ;\Toodla.nd
orest
Plethodontidae Plethodon oconaluftee | Salamander 1;V‘Vt:n:td]and
orest
Ambystomatidae | Ambystoma opacum Salamander | Swamp
Ranidae Rana clamitans Frog Swamp
Hylidae Acris crepitans Frog Strearn Edge
Hylidae Pseudacris crucifer Frog Stream Edge

Once collected, amphibian species were placed in 3.79 liter plastic bags and were taken

from the locality of collection, placed in a travel cooler, and transported to the laboratory.

Amphibian species were individually isolated in 0.0946 L plastic containers lined with moist

a period of one week.

filter paper, placed in a Coron model 6010 Environmental Chamber, and maintained at 16° C for

Following the isolation period, bacteria were sampled from each amphibian species,

phenotypically distinct bacteria isolated from the amphibian species were assigned a code

compon&ing to the individual from which the isolate was obtained. Each bacterial isolate was

10

phenotypically characterized by standard colonial morphological techniques (Salle and

Meachem, 1974). This characterization was achieved by noting whole colony forms, margin

(edge) forms, elevation, color, and finish, for each distinct bacterial colony. Gram stain of the

bacterial isolates was determined by the Gram stain technique as outlined in Salle, A. J. 1973.

Laboratory Manual on Fundamental Principles of Bacteriology. McGraw Hill, New York, New

15

York. U.S.A. to aid in identifying and classifying bacterial isolates. Cellular morphology of the
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resident bacterial streak. When observed, inhibition was quantified by measuring the distance of

25  the zero-growth zone from the initial resident bacterium to the nearest 0.5 mm.

Antibacterial/ Antifungal Metabolite Inhibition Trials Methodology
Bacteria isolated from source organisms that exhibited the ability to inhibit the
growth of human pathogenic bacteria in the Agar Plate Inhibition Trials were grownin 0.5 L of

30 liquid TSYE media at ambient temperature for a period of 7 days. Each isolate was grown in
duplicate flasks for subjection to two different extraction procedures. Following the growth

10
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CONPOURGSieGRRERbR broCedRRE oflacKIBH R IRIABRRL B iMidolatds &ag thieh btedfopthegi Cal
activity. 20 Each resulting netabolite extract ohtai pled f{hom bot h
wat er - ahality bl tahibiterens mogehugian pathogenic bacteria, antibiotic-reststant umadn pathogenic

bacteria, human fungal pathogens, and a human pathogenic virus. Human pathogenic bacteria

utilized were Enterococcus faecalis ATCC 29212, vancomycin-resistant Enterococcus faecium
25 (VRE) ATCC 700221, Staphylococcus aureus ATCC 29213, Methicillin-resistant

Staphylococcus aureus (MRSA) ATCC 33591, Streptococeus pyogenes ATCC 12358, penicillin

resistant Streptococcus pneumonia ATCC 700674, Pseudomonas aeruginosa ATCC 27853, and

Saimonella typhimurium ATCC 700408. Human pathogenic fungi utilized were Candida

albicans ATCC 24433, Microsporum gypseum ATCC 14683, Trichophyton mentagrophytes |
30 ATCC 9533 and dspergillus fumigatus [HEM 2895.

Antibacterial testing are conducted in Mueller-Hinton broth. The inoculum is prepared
by making a direct saline suspension of isolated colonies selected from 18 to 24 hour agar plate.
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sol ubl e extraction procedures of each of the inhibitory bacterial JUE%@ es
was then tested for the ability to inhibit one or nore human pat hogenic
bacteria, antibiotic-resistant human pat hogeni c bacter.i n fungal

pat hogeW® *28%d2% hunan pat hogeni ¢ virus. Human pat hog??‘#@s%ﬁw}gri a

utiliz we Ent er ococc | 242, : | | st ant

Ent er dBRATR bt G S SEHBRERS R A ol by B iR AEES "R
29213, 35Mp hefdi the ihdubitiohefadess Bloufst ¥piny soreniogsese andusted if RSN 648 bR 33591,
Streptocqccus . p nes. ATCC 1 enicillin resista eptococcus
pneuncH ew@é*%‘gggﬁgmb%&&ﬁ%@ @W%é?%%“ﬁﬁ"??@gwég%d Sal nonel | a
t yphi ngeed ibARGEDat S8 ABscatite iPIs Qahd gRBibatidnitig is 24 hdvrz ed wer e Candi da

al bi cans ATCC 24433, crospor.um gypseum ATCC .146&.3, tf.[{i hophyt on

ment agr ophykedsocylymyis prepaesly maldpsadiest line sHSPINGIOR gL ‘iﬂ%ﬁ‘ 895.

Ant i bagh.erd fdm 1€Hbk ROurdhBourRR it pRE, iAfetdsls iRfinddh RGP stidaidized The i nocul um
IS prepare by maki ngsa direct saline suspension of isglated colonies

sel ect(@Pofte 190 CEFUfral).24s meaguremgetitoob|the agea under the groy(th cuppshichAp 02/ 078720
PCT/ U%Q;%é%&c%é% d%%r&ﬁfe&\@fa% BibEnkd sDRGHE Ulelagea 8T @0 S &ftflconBinddGbrtR0 CFU/ .

The incu enperature is 35C and the incubation tine is 16 hours.
Yeast =atestahémigsl (age2sqpmhfer exiracdisREactebiom Begren of o gpmisMot ed wit h
0.30/1 qglutam ne and. 34 NQLRNGl d Wi Y b AthiGer &Gt @n 5VOPS-

bu? er°)°gm1‘f?§"1°ﬁ%%'a€1|vgﬁep[§%/rft%er at ur ell‘liag?s:gg%egﬁiﬁ?%e incubation time is 24
hour s. comparewitinthe telffanence sntibiotip,zerge emphpterivik Brpenicilth pascvanepmycine Rewlipensi on of

I sol ated col onies selected fr d agar plate.

A ¢ er VI AECRALRS RRSERE G POV a%’gi“%g‘%‘g‘ﬁ? ‘?ﬁ%"%@%@“@w m). As

measur enenntifaild sckdaningy sebcanthabead i REMY t @dbivoticsmpplementedowiti &3glaut omati cal |y
determ ned. via the Biolink software.. T the - only

cont ai #¥HEH %%%Wﬂmb‘glﬁe pé‘f?é?ﬁsga?m?acgﬁaﬂ @%@%&i@%%ﬂ@ggract) i s

sups r ashatirei i95°@/ eFhonfs fofthe Asperpilias s. The defmatopitytes havegni nocul um  Fi ve
replicates,. are used ff%%é(ﬁach s.an@l e r%slsugég ng in a nunber that can be
conpar BEbHion FIRTETLe and g ipebptign e 150 d3YS- 5 iphot ericin B, penicillin
and vanconyré eculi@fis pteparedbitcoridhigaseed das ojdenhen with epmbxigataytliel r el ati ve to

t he sanpl e w thout test-chem cal. Antj.noul d .screeni ducted in
RPM 1‘%%@“1515?}{“&%815%"@%1‘?1"@@5%?%%?@ ﬁHmﬁ?lﬂ U ﬁ'etﬂgﬁ%gé’?a%g% nor phol i ne
prODaEﬁ?m.lmmﬁo@msﬁwmen(mammm/ﬁm 15 tenperature/time
is 35 48 hours for the Asperqgill ., The der mat ophyt es have an

| 20ih cFr 8 Fos et messHE SR At ot wits vt Rty B ie R sat e ° 15V e 20

I NoC Ul HBRskrSm#EtS PAMREsURBOEY W \Ge the DBVt diemdpiviiicicislabtamaticallst h

approximately Im of sterile saline. A S ensj on s _nmade ently

pr obi niptangizeE R BB mﬁﬁq\“{%én?‘?tﬁn E?fs“téf“ﬁg‘gggrﬁ @ﬂen’&. Five BpiCaeddire)

used for each sample. These data result in 2 number that can be compared with the reference

antibiotic, e.g. amphotericin B. Results are also expressed as percentage of growth relative to
25  the sample without test-chemical.

The buman pathogenic bacterial and fungi species were exposed to standardized
concentrations of 100 and 25 micrograms/milliliter (ppm) of the metabolite extract from each of
the bacteria isolated from source organisms. The metabolite inhibition trials were conducted
utilizing a Bioscreen C Analyzer, an automated reader-incubator capable of monitoting turbidity

30 development (i.e. growth) of bacterial and fungal species by vertical photometry (optical
density). The results were utilized to generate growth curves in response to the metabolite

12



pipette. Afterwards the inoculumis standardized (4000 to 50000 CFY(imzps
20 For the noulds, kinetic nmeasurenents are not used, but only beginning
and end point neasurenents. As neasurenent tool we UE’ET’&%&( 7(start and
end) whWOR2PB"Hut onatically deternined via the Bioli re. OD-start

I's subtracted fragm end.. FEi replicates are. for npl e.
These THEH ‘Fb@é‘}ff' %"‘i“%gaba %ésf’}‘{‘?eﬂ‘af gégﬁ‘%ﬁgw% %ﬁ%%’?lg%%% pf)ﬁﬁ‘{eﬁgﬁrbéﬁlgr ence

ant i bi @tetefice MtidoticAdN@bRA MICAgdnst e Saskell srgatian al SO expressed as percent age
of growth relative to 25 the sanple without test-chem cal. The human

pat hogeni ¢ bacterial and fungi species were exposed to standardi zed
concenMIﬁE%Iqmbig%nﬂgg I@mmgﬁ,g?i crograns/mlliliter (ppm) of the netabolite
extra The bacteria isolated fromsource S{B%anisrns. The
met@bol i t e Individual métabalites Waqesxwwéﬁe@rﬁ&mdéexﬁwi%wﬁé% "84 een C

Anal yzer - | : q 1R Boteahde$1g turbidity 30
devel o‘ﬁ%’%ﬁf&ﬁ%gﬂg%@%ﬁagﬁf%g%?g@%%and ??Jr?;eglgicgpegﬂi{’&es by verti cal

phot ongéviguslydpdciibaiusing emEPLE polutihspecifically, s Bagkman Witraspheedd-f ik ner at e

grow h, curves | > the .net. ' 148 :20Q%f WO 021078720
PCT/ Usbé/“ﬁ@z%&&??%@ﬁ’grﬁgb%gi%‘8%“‘?{?%‘%&?%‘18E@3%3§?%2?1%50| ates. For each

t est WeeidhiGhe indated @tih a fipesf 1 mb/erirc o UNGletector wassttat 2Hmn. dvletplistitst i ¢ wit h
known M C agai pst the t ed, organi.sm Ant iyl ral | it rd.al s
Metthod® @Fﬁ?&fmr%ﬁﬁ%ﬁ& s&%?‘é‘?n\ﬁn@?meof}’e(é(t{“%é%% e@ P’r om t ﬁ%i fgl(raude

ext I acigir Wit i@dbi FDirdied bpopasiitity in hewindyrephotyto FEMred Md-headnvi r onnent  of

source organisns via the t extracti rocedur es . t ously descri bed
usi ng e CEN gelis igre %‘ﬁﬁﬁ@iaﬁwag?)&g@mﬁ&%@r%‘gg%g%&i%6 mm x 150
M),  PakdiuiNend inRSaBRith Witd-&Be HIV-1 (IT)at ippriximatdly £10 tifivs tel50Bre! was a 75: 25
m xture of acetonitrile and water_ w ow.of . 1.1/ m . det ect or
was s egultyee mfaativedgse f\‘/g’?%bl"i’f'léﬂ@ﬁ“ &P i@{ Eoét%olﬂ{neﬁhg%‘f‘%lrsf'%gf Q?rg(\:l/ fromthe
skij8 eQiid BPIRN niQbiEYHISReIRCERENBITO0 16Taa apmepriatt dilotion df Heitest abi | ity to

i nhi bit W/-1nduced cytopathicity in h I hocyt e and. MI'-4 cel |

cul t ur eempowps After # daygdncubatign b‘éﬂ%@&h%?e“%W%Pé%f%%%éw |'s per

m i g Eyac,ft{um%éniaﬁ&ﬁ ThE'BO], (SR RdHbciiveicontemthtion)twas dittrehitedpethtl V- 1(111B) at
appr oxi nat € 100 tinmes the 50%cell . cylture ig{);,;ctive dose (CCl D50) per
mlli I¢WM&MPWBW“WWW§‘WFW¥?‘EH° Yooy dP%nsi ons were 15 added to
200-1 mcroliter plate wells containing 100 1 of an appropriate dilution
of the test conpounds. After 4 days incubation at 37 C, the cell cultures
wee nntimmerdhsialsMeodalosyi ned for syncytium formation. The EC, (50%
effective GRAGRREL SlhQEd iV bactifh Bolited BdmaLke dkienviediiatufdouteencent r at i on

required to inhibit syncytiumfornmation 0% . .
q organisms, were tested f0¥ the% ability to mln%% the pmht%&'at?on of f-murine leukemia cells

(L1210/0), murine mammary carcinoma cells (F M3A), and human T-lymphocyte cetls
(Molt4/C8 and CEM/0) cells. All assays were performed in 96-well microtiter plates. To each
25  well were added 5 - 7.5 x 10* cells and a given amount of the test compound. The cells were
allowed to proliferate for 48 hr (murine leukemia L1210, murine mammary carcinoma FM3A)
or 72 hr (human lymphocyte CEM and Molt) at 37 °C in a humidified CO,-controlled
atmosphere. At the end of the incubation period, the cells were counted in a Coulter counter. The
ICs, (50% effective inhibitory concentration) was defined as the concentration of the compound

30  that reduced the number of viable cells by 50%.
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20 Antitunor Trials Melwdol ot-y Metabolites extracted from bacter|® 7

I sol ated fromthe skin environnent of source organisns, were test gLfgq&
their ability to inhibit the proliferation of.f-nurin cells
(LlZlO/WPOZ’H%/W’r dhe mammary carcinoma cells (FMBA), andq'ﬁkﬁgb??@ﬁyrrphocyte
cells (Mlt4/C8 and CEM 0) cel l%srﬁijs assays were performed in 96-well

mcroliter plates. To each 25 e added 5 - 7.5 x| Ocells and a
gi ven amuﬂhe@hnéd%eﬂdﬁﬂialﬂﬁmﬁdnpl%ntmdr@hihﬁﬂnespecidslﬂomﬁ to proliferate

for 48 br (rrurl ne 210 I ne y. I_noma FI\/BA) or 72 hr
( humarPTE3FHERLFOFP n{ﬂmﬁ?ﬂl gud 3 fp@'qsgpmémﬁ?[ﬂf"ftﬁe G5 dont r ol | ed
at nos pRaf &41'/5&0&»}?&0 fly @stinchBactemLiRMtésORdISlAtaL] Thishmcludéd 356 wainge counted in

a Coulter counter. éﬁe | Cm (50% effective |nh| |tor on ggratlon) was
def$ ne-eplass Wbme@ﬁmwssﬁowﬁt%mee%ﬂmm@ %‘b ‘r“l—’:"d‘i?&"e the nunber of

vi abl bt o2l na 3 i poskde cBRand HQRRE REREIR0MEDLI BRAHAASE T RESULTS
The cu aneo S mcro |aI ?m ra was sanpled from 16 anphi bi an, speci es

(sour cl? Gmgmﬂm% toGpm Rsitivefods, 3 Cyanamhwcramdéqr%@oswécu es (Table
1). kﬁﬁa sanples, a total of 417 norphol ogically distinct bacterial
i sol at"é’gGl ¥sol ated. These i ncl uded 356 uni que 5 isolates from

sal anandaBs E QG $pininsyebf bicteBiahsdBitesisalagrbfiany the sk pment pfamphibia

G an negative cocci, and 5 Gram p05|t|ve cocci, and 61 unique jsqlates
fromErogs conpr Saiberor Gatn (7 aNumhgaflveNnmblsof DnobesifiGram \r ods, 7

Gram hegat i ve co(CiNegatinelRad Gf aGrapoRisitive ] Negatize CocFab|| ePaitive CoguE |2 -

Su y of bacterial sblagkat e$ iFdlIsdaad f|r om Ishleteski n |envilsolatasent |of

anphi PEafmndsc 0 NUmoer 3¢§ & ain Nunt@@r of [Nunber2sof Gram Nunfier of |Gram
Negat § Rt Shofafea Posi tive Negative Cocclus Positive Goccus |sol gtes Rod

| sol Al ERa bmBhAl €3 1 SOl es sa anan@er 306 20 25 5 bgcterid isollates Frog
bact erilsafte;‘,? 10 ¥ 7 isolateg Agar Plate] Inhibition Trials Agar glate

i nhi brtTomtTiats—of~eachof the 417 uni que bacterial 1solates against the

f our . .
ou Agar Plate Inhibition Trials
Agar plate inhibition trials of each of the 417 unique bacterial isolates against the four

human bacterial pathogens Enterococcus faecalis (ATCC 29212), Escherichia coli (ATCC

15  25922), Pseudomonas aeruginosa (ATCC 27853), and Staphylococcus aureus (ATCC 29213),
revealed the presence of 13 unique bacterial isolates capable of inhibiting the growth of one or
more of the human pathogenic species. Of these 13 isolates, nine were isolated from
salamanders of the family Plethodontidae and four were isolated from frogs of the families
Hylidae and Ranidae. The isolates of Desmognathus quadramaculatus, in contrast to the gravid,

20 brooding femate of Experiment 1, did not exhibit substantial inhibition. It is known that the
cutaneous microflora of salamanders are affected by hormones, environmental changes, and
other factors, so it is not surprising that differences in the mciroflora were observed between the
individuat of Experiment 1 and the individuals of Experiment 2. Accordingly, the bacterial
isolate DQO01D of Experiment 1 was included in the tests conducted under this Experiment 2.

25  Colonial and cellular morphological characteristics of the 13 unique bacterial isolates capable of
inhibiting pathogenic bacterial growth are summarized in Table 3.

14



human bacterial pathogens Enterococcusfaecalis (ATCC 29212), Escherichia
coil (ATCC 15 25922), Pseudonpbnas aerugi nosa (ATCC 27853), and ~TJUL 2005

St aphyl ococcus aureus (ATCC 29213), revealed the pre uni que
bact er i #i0 248172} es capabl e of inhibiting the growh Oﬁ%&ﬁ%ﬂ%&ﬂ:ﬁﬁme of the
t

hunen pa Seshes) § £ crallbRRAEL GhaliS) 2t ed from
sal amand i O i © ated from frogs
of the famlies I St ates U Desm)gnat hus
quadramacul ajus, in contrast to the _20--hroodi-ng—f emate—of
Exper|i#a%5 1] Celpny no’[Mﬁﬁ‘Hl bj Feetipst i RAT bi tm.nlt 6%&0% that the
cut angBmeey; £ o g al tders ete A B§=§r
envi PR | Clegplan g ekEntien o | phogpts ¢ S t Gi%mno' SUrpri sijg t hat
differences |n the ntiroflofa were bet vieen the | individdal of
Experfiment |{and the|indivipdual s of ment 3. Accordj ngly, tRe
bacterial ipolate D0001D of Experi was included in the tegts
condajaﬁ‘l—uﬁﬁgm ptsExper : 2 Eiclly ATGadk RNeg. Ul S flol ogi cal
characterist|cs of the 13 upnique balctgks all 1sol dtggg capapl e of ilnhibiting
pat hogeni ¢ bpcterial] growt h| are sunm@iezed in Tgble 3. 14 - 1 Julj 2005 WO
02/ 078720 PCI/ US02/ 00217 TABLE 3 - [Sssggary of tHe colonipl and cgqllul ar
norpg?aw—c*hamg} CT BiteCS DEonRaC T €F Yellow € [Gidasyt | [IGyarh IvRg. D] Sabumgndeapjabi | i ti es
I sol ated from anphi bj ans |splate Co] ony Mirgi n HiRdati on} Col or Fijni sh Gram
Sour clepooDEI D ECirduaF M ira Fof ConReact | Opaq@r daidssym | BOOSeDH [Chalagatdar |Entire
Unbonfat e Opafjlue d ossy Gran) Neg. Sal Whiendear Wi {tRedRod Edge,  Wilt e
Cent efPO0RD 01 liCiciulae Ul PUndEate | €onBon v eXWhtsac H GRiseys syoren dies- Nebplamseden mander
Center, Rod |Wiite Edge POD19 Circular Entire | nvex ell ow Glossy G am
Neg. [Gsf@imnfi€irculaRod| PEiORE [Fonvex ar | Cragyer 4 Clastv o Crap Nagie| BPHssy Gram Neg.
Sal anfander ite Ro White Rod
AC024 Irregular Undulate | Convex White Glossy { Gram Neg. | Frog
Rod
PCO17 Circular Entire Convex. White Glossy | Gram Frog
Positive
Rod
PD026 Circular Undulate | Convex Opaque | Glossy |GramNeg. | Salamander
Peach Rod
EG006 Irregular Lobate Convex Orange | Glossy Gﬁ:nNeg Salamander
Ro
EC009 Punctiform | Eatire Convex Yellow | Glossy [ GramWNeg. | Salamander
Rod
ECO24 Irregular Lobate Umbonate | Opaque | Glossy | Gram Neg. | Salamander
White Rod
Edge,
White
Center
RC003 Circular Serrate Convex Purple Glossy | Gram Frog
Positive
Coccus

Of the 13 unique bacterial isolates isolated from source organisms, eight exhibited the

 capability of inhibiting more than one of the human pathogenic species against which they were

tested. Five of the unique bacterial isolates isolated from source organisms were effective in

inhibiting only one of the human pathogenic species against which they were tested. As canbe
seen from the data presented in Table 4, bacterial isolates DQO01D, ACO021, EG006, EC009,
PO026, PO027, and RC003 exhibited the capability of producing compound(s) inhibiting the
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P0027 Circular Undul ate Convex Wiite G ossy G am Neg. Sal amander ?g&%
AC021 Circul ar Undul ate Convex Opaque G ossy Gram Neg. Frog Wite 2065
AC024 | rregul ar Undul ate Convex Wiite G ossy G am Neg. Rad PCOl?
Circul awolfg/msw Convex Wiite G ossy Gram Frog Positi Vé'clﬂgggzmo

Crcul ar | at e Conv hRd
E0006 gf“r“"%&ﬂ#"” 2ok "“%6%‘2‘26@ ange "“g%sl?aagg %Gﬂﬁ’gbé@ﬁg%ﬁggf Rod
E?:%(z)g HIBOM ahd AO2H xhibitadahaCapability b’éﬂrbdnwnﬁcmmnd&)amm thSmbowthenider Rod
rr e nat.e ue d Wi t
Rod ?af‘é‘k?@%g%# ‘gf?t%tﬁ%ﬂgl %’tgéﬁ&my 33#0@ r]GIe::)ssyl Gre am
E(r) 39C29‘926 hﬂ@m@?%ﬂﬂﬁtﬁ?@e %’% t ﬁ!ﬁﬂﬁ’g &lﬁrpbb tlﬂfd(sainhib&ﬁigﬁhee@ommlfat ed from
organi s exnipite e capapl |1 th
ond oﬁf@hgoqqmw&&t(g%@ﬁ?@%p%ﬁe@él a0 AR b (ot og. | ve
of 1 NG, dibii é.ﬁgrn lofpotna) fih®ink ! GAIVAR of BRIRoROMECRHBHIMATTE Wer e

effectlve Iting only one of the human pat hogeni c speci es agai nst
whi chZWﬁé)t Were tested. As can be seen fromthe data presented in Table

4, bacterigly P0027, and
R0003 exhi ) : ‘%‘%%‘ramﬁ%iﬁbl ting the 15
1 Jul 2005 MO 02/ 078720 PCT/ USGﬁhD@lﬁlizouyr(mwt)h of Enterococcusfaecalis
(ATCE 2QBiD) | Baetcesdcad | sBichbrédio GO0 Stapk@d0ecus PO 14, Pseudomonas
Jfaecalis coli aureus aeruginosa

DQOOID 37.0

PO0O14 17.5 >50

POO19 45.5

POQ26 250

PO027 230 22.0

ACO21 270 30.5

AC024 295 32.0

PCO17 : 22.0

PDO26 >50

EGO006 >50 >50

EC024 . 35.5 ' 32.0

EC009 >50 >50

RC003 44 0 455

10  Antibacterial/Antifungal Metabolite Inhibition Trals
Metabolite extracts from the 13 bacterial isolates isolated from the skin environment of

source organisms which inhibited pathogenic bacterial growth during agar piate inhibition trials
were tested for their efficacy in inhibitmg pathogenic bacterial or fungal growth. Of these
metabolites, extracts from bacterial isolates DQ001D, PO026, PO027 and PC017 exhibited
15 strong biological activities in inhibiting the growth of pathogenic bacteria, pathogenic fungi, or
both. '
The metabolite extract from isolate number DQ001D was effective in inhibiting multiple
Gram positive bacterial pathogenic species at both 100 ppm (micrograms/millititer) and 25 ppm.
Specifically, metabolic extracts from DQ001D completely inhibited the growth of pathogenic
20  species Enterococcus faecalis, vancomycin-resistant Enterococcus faecium, Staphylococcus

aureus, methiciilin-resistant Staphylococcus aureus, Streptococcus pyogenes, and
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EC024, and AC024 exhibited the capability of producing conpound(s)
inhibiting the growh of Escherichia coli (ATCC 25922). Bacteri-aIJBL 20
i sol ates AC021, PO019, PO014, P0027, RO003, PDO026, ag)% w;{n?hi teé
the cap#99207872bf produci ng conpound(s) inhibiting thé<gf f 5

St aphyl ococc ) | | 24 and AC024
exhi b?ﬁﬁégﬂ‘?‘h‘g&ﬂ%ﬁ‘%’?ﬁ%ﬁ p%%%u%?d%ﬁggrﬁgg& ﬁ%?dgﬂ)t@efxﬁﬁﬁtgﬁgl ng the growth
of Ps dMpionD ras alaeeffegiiveds confpkTOCinhibitag He gromtBpfthejpathopemid ivman §mgones of

human pat hogeni c teria t he cterd al.-isol i.bi tion Zone (mm
| sol at@"ﬁﬂ‘f g’?iﬁ’ﬁ’b‘@ P@W@%@’ﬁ??@&&%ﬁ %él&%?ﬁgﬁh@ﬂ“g%%ﬁ?s faecalis coli
aur eUSalbgcd Blipaspdrumpbddn aB0QpR0014 17.5 >50 P0019 45.5 P0026 25.0
P0027 23.0 _22.0 AC021 27.Q 30.5 ACO24 29.5 32.0 Pm%%b@ Pg026 >50
EGS06 >50 Thsometehylio eximctdroguisqiate pERhsy showpd SPRRS® g2 1FRbRoen

ANt T b3t BBk Al WAL bbbl 1ob Gprhnhi bi tion Trial's Metabolite extracts

fromthe 13 bacterial isolates isolated fromthe skin envirgnment of
sour ce or gBle meteboli exstmctifion iplate Bnmisr ROYRT Yas eifesBY P comPIefriy WIS i ng agar
pl at e 4 NhiAh bk hﬁ;ﬁzi.'nadaae' thoab S S5 ok SVeud Ak afsTobea @Mditishaliffthdi t i ng
pat hoéﬁe%&g%g@grla or ?a\tlj\%alg gro%ﬁ’. 6f t hese %gt abolites, extracts

fr om batibelid extradit SomA0H27 Heookibitedpngrewthphthe fungd @2theest Favdidd bited 15 strong

bi gl ogi,cal hvities in inhibiting the growth of pathogenic bacteria,
pa@ho%ébﬁcl%gs%ﬁzﬁgmbr both. The netabolite extract fromisolate nunber
DQOO D wasThef thetattoliv extiact fomtisdiite nrmpenBCR L7 srlbited thersbilityste inhibit thenct er i al

pat hogeni eci es ﬁxfﬁ:ﬂb ' [ dilak Lkdi€t and 25 ppm
Speci %f‘)(?ﬁﬁ?@ge ﬁ"g"tmé'bo (P%ehg%%'g%f'%%%m conpletely inhibited the
gr owt hntifactpridliantiferpatactivities of extracts from other bacterial isolates from amphibian species

have been recently obtained, further indicating the application of the invention, leading to the

15 expectations of finding other such activities in the future.

Antiviral Inhibition Trials
Metabolites extracted from the 13 bacterial isolates isolated from the skin environment of

source organisms which inhibited pathogenic bacterial growth during agar plate inhibition trials

20  were tested for their efficacy in inhibiting the growth of multiple strains of the Human
Immunodeficiency Virus (HIV). Of these extracts, the metabolite extract from DQC01D
(retention time 7.27 min) exhibited marked abilities in inhibiting HIV cytopathicity in human
lymphocyte CEM and MT-4 cell cultures. Specifically, the effective metabolite concentration of
DQO01D required to inhibit HIV cytopathicity of HIV-1 and HIV-2 in CEM cells was 7 ppm

25 and 17 ppm respectively. The effective metabolite concentration of DQ0O0ID required to inhibit
HIV-induced cytopathicity of HIV-1 in MT-4 cells was 9 ppm. The determined toxicity of the
metabolite extract from DQO01D on MT-4 cells was 40 ppm. Based on the experience to date
testing the isolates, it is expected that ﬁlﬁxre antiviral activity of other isolates will be indicated.

30  Antitumor Trials
The metabolite extract from bacterial isclate number DQ001D was shown to inhibit the

proliferation of f-murine leukemia cells (L1210/0), murine mammary carcinoma cells (FM3A)
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20 species Enterococcus faecalis, vanconycin-resistant Enterococcus
faeci:nr, Staphyl ococcus aureus, nethicillin-resistant Staphyl ocdyddygﬂ%

aureus, Streptococcus pyogenes, and 16 - 1 JUL 2005 V\%r 25/03087
PCT/ USOW/QJGQ’i"ﬁI‘I)eni cillin-resistant Streptococcus pnedfdff>8¥%&44itionally,

t he met apol i ract r al s ffe | etely
i nhi bi%’?ﬁ‘@" 6‘{ %"Wgﬁq%ﬁ ahely ﬁ’hﬁu%”#?‘,‘laﬁéﬁﬁﬂpm bi cans at
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The foregoing description comprise illustrative embodiments of the present inventions.

The foregoing embodiments and the methods described herein may vary based on the ability,
experience, and preference of those skilled in the art. Merely listing the steps of the method in a
certain order does not necessarily constitute any limitation on the order of the steps of the

25 method. The foregoing description and drawings merely explain and illustrate the inveation, and
the invention is not limited thereto, except insofar as the claims are so limited. Those skilled in
the art who have the disclosure before them will be able to make modifications and variations
therein without departing from the scope of the invention.
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variations therein without departing fromthe scope of the i nventi on.
8. An extract as defined in claim 1, wherein the extract is effective in a range between about 5

ppm and about 250 ppm.
9. A use of a therapeutic amount of an extract as defined in ¢laim 1 in a human.

10. A bacterial isolate selected from the group consisting of DQOC1ID, POO014, POO19, P0026,
P0027, AC021, AC024, PCO017, PD026, EG006, EC009, EC024, and RC003.
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30 18 1 JUL 2005 What is clainmed is: |I. An extract froma bacterium
isolated fromthe skin of an organismthat respires at |east parfijg s
through its skin that inhibits the gromh of bacteria, fungi, viruses, or
tunors. 2. An extract as defined in claim1, wherein the organismis an
anphi bian. 3. An extract as defined in claim1l1, wherein the organismis
sel ected fromthe group consisting of salanmanders. 4. An extract as
defined in claim1l1, wherein the organismis selected fromthe group

consi sting Afmetirod@$ idebtifyig bexegiadly active dadtérind chetaholdbm icomprisingrraiteing & he
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netabolites fromthe culture; (c) optionally fractionating the extracted
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turmor C?fll.l S Aoprhan}r/rllaln’:elzjusti?:gl clorrrllpg'sit?cgilml Jo?n%LiSng' csyr;sea n§0¥es Igigmgically active extracts, fractions,

or compounds according to claim 13 and a pharmaceutically acceptable carrier.

—-

15. A pharmaceutical composition according to claim 14, sherein the composition is suitable for

topical, enteral, parenteral, or intravenous administration to a subject.

16. A use of an effective amount of a pharmaceutical composition according to claim 14 for

inhibiting the growth of pathogenic organisms in a subject.

17. A use of an effective amount of a pharmaceutical composition according to claim 14 for

inhibiting the growth of tumor cells in a subject.
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13. A biologically active extract, fraction, or conpound identified
according to the method of «claim12. 14. A pharmaceutical conposh fiiioms
conprising one or nore biologically active extracts, fractions, or
conpounds according to claim 13 and a pharmaceutically acceptable carrier.
15. A pharnmaceutical conposition according to claim 14, wherein the
conposition is suitable for topical, enteral, parenteral, or intravenous
adm nistration to a subject. 16. A use of an effective anount of a

phar macédit i caluseofquaticetivwrmasuof diphrgmacsutidabtampp4itido pccording thictaind4 fire
growth ¢ L a subject. 17. A use of an effective
anount o%lbﬂ%ﬁ egﬁgdg@u?l gﬂP‘J' l?:'g%rrﬁﬂ’ g(ittl on according to claim 14 for
inhibiting the growh of tunor cells in a subject. 20 - 1 JUL 2005 18. A
use of effe V. n r y ding to
claim1l for %1!1 c:&idl l%m? ; %Jhg{%ﬁ‘ tgggﬂ}\#lér%@lr?aﬁqgﬂglﬁ%&érg@m%p\g%A use
according to cI aiml 8, wher ein the virus is a human i mmnodefl ci ency
virus. 21
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