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PEPTI DE The present invention provides antimnicrobia
peptides. The invention further relates to

wW@b@eiresseLt i cal conpositions conprising the — PCT/GB2005/003245

antim crobi al peptides and the use of the peptides in
Ege treatnment of, inter alia, mcrobial infections.
e mpjor famly of endog ti bacterial peptides,
t he bet a-defensins, are szﬁ%gltﬁlggi]by the epit hgl !Oal
cells that line the digestive, respiratory and
urogenital tracts of higher mammals. They are al so
e gueent inyerkhatrovidesydresnietoblal peptidess Hihﬂ invEingbm further relates

primary role is to provide an essenti.al rst |ne
d@?bﬁﬁ@cﬁﬁﬁﬁh§mnﬁﬁﬁ@éfF@HPV$5g§Wé§€nPSG Pﬁ@l dgwlmeof

ath f of the
IR PERE R B PRSI, JRE A BISURRLAREAORT 00 " Thi s
cl ass consists of cysteine-rich m)l ecul es wth three

Ui deniry 49 eeﬁdo&ﬂeus A BbARsDY Peptidésanths , betddefedsins, are
and various mammal s. I n humans, two cl asses of

dedretad bm the epitholialdellhthahliog ﬂm@gmwmga@muwemgwtal tracts

e SR e, R oL B RebtRa S MR hE Sin The
?I'i’ﬁ%y 9L BRI RSviliS b e§s%ﬁl%ﬁ)ﬁr§thﬁfe dJTaeenbe ﬁ?amﬁ @hfaétash via these
romneutrophils (HNP1-4, human neutrophil peptide)

amteshypzithogm_matrgamahst s of the gastrointestinal tract
(al pha-defensins 5 and 6). The second cl ass, the
bet a- def ensins, are |onger, nore basic, and are

e[)iﬁr(fe?étﬁﬁst 4 QUERPUhRe 1Rt BMERE aasibst b :ihtinlil@rdbml taplide’d! This

I's and keratinocytes that |ine and/or conprise
ales @onsiste of r@sieme—rwht miokectlee vdily#ued d§umh€®pbm®e®r ylhey are
and uro enital tracfs and the ski hBDI
é@%{l § segis P Sards BB lis TS JFeapass, fhefensin

o og)uc d aﬂﬂéﬁ Qe from aﬁ@mfotﬁ&@%enﬂé% ﬁéiﬁg BRPAInd Ketween the

n response to infection or Pnf I ammat i on.
hBDRyseis msiluen) Hhedfiseof theseorasses is theygphadefoysins (six types) that

bacterlal stimul ation flagell d

thave Epsmaisp mé‘Fu‘é‘PPhﬂﬁla(hbﬁ]g 4 é@‘%ﬂns@g%@; Bepfige) gd in the
[ | Kb fand; t

AR b Lt s T ko
the beta-defensins, are longer, more basic, and are expressed throughout the mucosae

within the epithelial cells and keratinocytes that line and/or comprise and/or are
present within the digestive, respiratory and urogenital tracts and the skin. hBDI
(human beta-defensin 1) is secreted constitutively and human Beta;defensms 2,3 and
4 (hBD2, hBD3 and hBD4) are produced in response to infection or inflammation.
hBD2 expression and secretion is triggered by bacterial stimulation, particularly
flagellated bacteria (Harder et al, Nature 1997; 387:861) and IL1 [alpha] and IL1
[beta] (Interleukin 1) (Liu et al, J Invest Dermatol 2002; 118; 275-281). In some
tissue sites, Tumour Necrosis factor alpha (TNF-alpha) and Lipopolysaccharide
(LPS) may also play a role in inducing hBD2 expression. In vitro experiments have
revealed that hBD?2 is active against Gram negative bacteria such as Escherichia coli
(E. coli) and to a lesser extent, Gram positive bacteria such as Strepfococcus

pneumoniae (Str. pneumoniae). hBD2 also demonsirates killing activity in vitro
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10

15

20

25

30

reveal ed that hBD2 is active against G am negative
bacteria such as Escherichia coli (E. coli) and to a

| tent t teri h ..

325@%[@2 St apidmniedes-( BEPY GRStO H90) oot injnggeed by
e nD n .
R SRl B skl M ETBR9RAA R (118 which aso

|h‘évé ﬂfé%@ﬁﬁh&ﬁ’prbﬁ&fﬁﬂ Ringsholetuled inoslved Mrinflbiphait@n ghrocesses.

especially Interferon gamma (1 FNg) which al so have the
common property of being nol ecul es involved in

L R g e

%ﬁﬂrﬁ@r%lﬁt"[ﬁéte&[&t g IbeR-delkhshRt prodefee thédes nl@vlede hBD2 in
these nol ecules, hBD2 in particular, al so have the

giortidutay, also hwisithe shilityhie maekilise the adamtivefarmind therisumune response

(Ebe efe dariecetgs omary e FonRfio SR FRRY S r-ypohocytes
%@f'aﬁ@e@al@ﬁ&ce%@@ 23855 52818). lnportantly, evi dence is

comng to I'i ght that bet a- defen3|ns not only provide
def ence against infection from pathogenic m crobes,

B st s ALy R BuBE R Blovice detnce
Ca%ﬁﬁ@ﬂﬁﬁ:'ctl% £hRYRlog8RiIB 38108 BB bub e e ﬂe@@lﬁﬁné’&ld RGintaining
S and within thé gastrointestinal and genital
taptiatat @ity , arid dllad:rmReVOﬂ e ridy” szmntaelg)conﬂnep@alzmr)lcroblal
The npde of acti.on of def&n5|ns ch

@SYISE?PEG P‘Wh%ﬂ{oat;( o 8 s é’I"Hﬂgn S §ES[ gsr%lnal th (F%enltal
bee%e(l%ﬁﬁtl* Nt R ev MnRAbR 206 ?{@Zlﬂ@_ Jigve, therefore,

mpl’i Gat e as potenti al rgets for therapeutics
for a wide range of infections. However, natural forns

oThedmb@'lef agioard eeedefensinsl iy Summaéﬂlyvmge lesgedy ogudexi¢ fp host

ggﬁécggfggzos A e{]{(gnstr iﬁ%b -ggfenﬁ]ﬂg?la}’% Itlbeﬁ%ret, %b g1k 1mpﬁlcated as

Cﬂb?(fﬂﬁfa &s ﬁﬁlfh@ﬁﬁeutié@tfgr Q%ﬁ@ $hi}® I igfdRAbANt However, natural
ry compotinds (Yang et al, Science 1999; 286:

5RFm5 28 deféamnkl‘ﬂraatachgcdty challenging denproviise i20ecomagnt )systems

resu?ﬁng in low yields. Moreover, evidence is growing to suggest that through their

chemotactic actions, beta-defensins are potent inflammatory compounds (Yang et al,
Science 1999; 286: 525-528; Van Wetering et al. Inflamm Res. 2002; 51(1): 8-15;
Niyonsaba et al. Curr Drug Targets Inflamm Allergy 2003; 2(3): 224-231). Taken

together, these factors make natural defensins unsuitable for therapeutic applications.

Beta-defensins are also highly salt sensitive (Porter et al., Infect. Immun. 1997; 65(6):
2396-401; Bals et al. J Clin Invest. 1998; 102(5): 874-80; Valore et al., J Clin Invest
1998; 101(8): 1633-42; Goldmann et al., Cell 1997; 88(4): 553-609; Singh et al.,
Proc Natl Acad Sci USA 95(25): 14961-6). For this reason, beta-defensins cannot
provide antimicrobial protection in conditions such as cystic fibrosis wherein,

although the respiratory epithelia produce abundant beta-defensins in response to the

2
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2003; 2(3): 224-231). Taken together, these factors
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applications. Beta-defensins are also highly salt
sensitive (Porter et al., Infect. Imun. 1997; 65(6):

2396-401; Bals. al. J di l. ..1998; 102(5): ..
FRAHEA Mg pRbinbieians agcieef i asionduies; tipp plaipactive due to
198 %‘ﬁﬂeaanc@qh WFPRhsBbrt %{:ross . kdsp 394 BBl manBuR@Shat results

Singh et al., Proc Natl Acad Sci USA95(25): 14961-6)
Rarintieasdr@isn nesopgicn e s parsicaan reotl incwesedechloride secretion
anti nj cr obj al otection inh caonditjons c tic
Filisneloren sherd Roudit Roughurn DR dm bty 208 NRET G s-o1:
PJRQ\%C&."J‘P&&'QPE&]H{%%PS 18784 3%. 149-d £Sponse to
thepersi'stent bacterial 'Infections associated with

this condition, they are inactive due to the inbal ance

in ion transport across the respiratory epithelial

menbrgnes that results_in i.ncreased cation resorption
Reere 17, s aiement ) hsiRprn M oHEDGT QRFIEY [ CLPELYSEH (o treat

(

( : and Boucher RC. Curr. Qpin. Pulm Med.
f@gg&k%§?%8§§%286-91; Davi es JC. Pediatr Pul nono
Suppl . 2004; 26: 147-8.) There is a requirenent,
therefore, for further agents trbgt can be use

to }

t Fasaprasetr iseersi pvecidepinded pritt ﬁéé%tmsmipﬁ%ﬁfyo eV dfpgroved
| SELELLES AR ESaddlal deSigly | ST ngly, have improved
antim crobra ctirvity over natural defensins.
According to a first aspect of the invention, there is
provi ded a peptide conprising from3 to apqut 200 D ..
aneposding toy & st %ls,ppq:so’f ilIbVﬁna@W there df, proy aopeptlde comprising

n ; e :
gy B hoouf 2803 RabBEL 0 SBk: Rnh IndPhe Blelgmid o Bifferent,
cahéromi theadthine addsdare Jdectqale foid ehempoup csupkistigg df thydrophobic
about 100 D and/or L amno_acids, faor exanple 3 to 50
NG asishs @adior saEmis apingmcils. aldiedreptide mayicaEPEisg  to about 100

talﬁoa%td/é(i Binﬁ{e)déc%s, lfé@%ﬂdlﬁﬁ)li@g itg %Oaainlligg r&?iﬁi@?ﬁéh?/%? Loe(rnin{) acids

e 1 nven on are-use nter reat men
OihcRidRgeNbiadButf0 Mafid/ebl almiheheds.i ons.

20 «.,The peptides of the invention are useful, inter alia, in the treatment or prevention of
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microbial infections.

In a further aspect of the invention there is provided a peptide comprising amino

acids according to the formula I:

(RN(YVm)n @

wherein 1 and m are integers from 0 to 10, for example 0 to 5; n is an integer from 1
to 10; X and Y, which may be the same or different, are an amino acid selected from

the group consisting of hydrophobic amino acids and/or cationic amino acids.
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hi a further aspect of the invention there is provided
a peptide conprising am no acids according to the

wo oroaisasi @ ((XKY)mn (1) wherein land m are PCI/682008/003245

fromO to 10, for exanple O to 5; nis an integer from
1to 10; X and Y, which nmay be the sanme or different,

are an_am_no aci elected fromth roup cansi sti .
dP EFREIAGEPECt i thio e &ﬁﬂpavﬁdga‘?q%#_ S B to 200 amino
%gﬁgis%’k RxdmPkef 8" 566l A3 RBSS 19(?) abl} AN EHc'éLgﬁh% %,p@, 5,6, 0r 7 up

e conprised from3 to 200 am no aci
axs a0t € 38,34 40 48 anrinoracigs. t o 100 ami no aci ds,
including 3, 4, 5, 6, or 7 up to 20, 25, 30, 35, 40 or
42 am no acids. The peptide according to the invention

oTHe JPUBE B0 ) eSO ARt 10010 200 208N 19 27 0
U100 efnifdThdids, 28116186 afiieS &idHY Yo 2hemiepididias 3dortgrantiro 8cids.

to 15 amino acids, for exanple 3 to 7 anmno acids. In
a further preferred aspect, the peptides of the

fart h 0 i [ i f .
HHebssRly B Ppeee S0Raffe, S CHRI' £, 96t BiipjeSlo 7 amino
Sacfils. 6 cysteine residues. hi a preferred aspect of the
invention, there is provided a peptide conprising

am no acids according to the Formula I'l: C((X)i(Y)mn

X)-1 non. (L) whergin | S. C [ 1 d
Ted kg i H el S hE Hitter corrdof® g more
tdySteiRNBsi@liesd ifdif Gaftitle upi® 6atyseifienesidaes] seet acted, 3,r4Qm or 6
the group consisting of hydrophobic am no acids and/or
cysteteiresiduesno acids. hi a further preferred aspect of
the invention, the peptide conprises am no acids
according to the Formula H: C((XXY) mn C((XXY) mn

G (@Préfe¥ped @8pdet BRIHE XY eHAdNCiHeld 1k provided a peptide comprising amino |

acids according to the Formula II:

CENDm)a CUXU(Vm)a (1)

wherein C is cysteine, 1, n and m are an integer from 0 to 10; and X and Y, which
may be the same or different,x are an amino acid selected from the group consisting of

hydrophobic amino acids and/or cationic amino acids.

In a further preferred aspect of the invention, the peptide comprises amino acids

according to the Formula III:

C((X)I(Y)m)n C((X)I(Y)m)n C((X)I(Y)m)n C((X)I(Y)m)n C (IH)

wherein C, X, Y, 1, m and n are as defined herein.
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wherein C, X, Y, 1, mand n are as defined herein.In a
yet further preferred aspect of the invention, the

w@epbiotsszonpri ses am no aci ds accordi ng to t heCHOBRWEA03245

IV CC(X) 1(Y) nOn C(CX) 1(Y) nOn C(PQL(Y) nOn c((X),(Y)ra

Jn c c (rv) wherein C, X, Y, 1, mand n are as defined
erein i nce_.th tides of th

35 b Ry BReREO U PRCct AR B R B AL R RGeS apige acids
gF&H&h_ ggmqg F{ﬁNC|ent to produce. The peptides are

also s bstantla y salt insensitive and are not
hepat ot oxi c. Moreover, their node of action, being

phyS|caI rather t han (i jre ne
dlsruﬁipgﬂ é?@ﬁﬁﬂ&@<§§ﬁb&%§%ﬂg5@¥ talnt(f\8
nmet abol i c pathmays) mnimses, if not rules out, the
probability that target m crobes can devel op

rRrdh @Xe YL § nb hede asendsidetinedhéreih. agents. As known to
the skilled person, am no acids can be placed into

di fferent classes depending primarily upon the

“Shlg‘%] gr;n P%H%ﬁ‘g :sz{)l(lgarr%‘l gﬁtﬁﬁe 'éltel @ﬁl}ﬁér hh%gﬁgﬂé{ég tlﬁ@irgltural beta-

sone amno acl

defpkiak, Yhe3onsd dahpld wad beffibiedr aphpitddacar Thel pa’ptlded r‘a‘De also
acids and others are considered to be hydrophobli
rsubq@mbaﬂy aﬁﬁitnléis%ltﬂ’é? ands aigsaef Prnaatoxict hulopeovgg their 'mode of

r gphobi,c 0 r
A TRIR AL PG ; BEE A BBRR ver
tfrgetingl Eoraphets (ﬂ‘ \ﬁ@l nﬁ*kfbbﬁe pathddayb)s nghiedbesr ift ianules out the
equal to O as described in Fauchere and Pliska Eur.

prohsdilith Bt target ggerpbeaa deyelpy msisnen fatheye awdinpenohial agents
amino acid may also refer to an amno acid having a
side chain that is uncharged at physiol ogical pH, that

14 RGwP @ @i SHed ’Péﬁsoﬂl Sar§@6 edoids! danr &P glaced! iy differemuslasses
solution. In a preferred aspect of the invention, X

alepgnsingyprimarily aipere thed-hemigel amﬁbplgaswabpr@pelﬁywﬁbﬁé@ih@ acid side

e Far A RES St XS REsBBien) BHB0AGR by pygonhite o
i@ Qeih AcidTRh A oMY Gre édﬂsﬁl%teﬁeto afédh}td%}ﬁibbidl@n n@@dla@ rammo
the group of cationic anmino acids consisting o

acidst ManesedHiesdin,diha dermsr ‘Giydiopbokie’d and, S¢atienic may refer to amino
acids having a hydrophobicity that is greater than or equal to —1.10 and/or a net

charge that is greater than or equal to 0 as described in Féhchere and Pliska Eur. J.
Med Chem. 10:39 (1983). A hydrophobic or nonpolar amino acid may also refer to
an amino acid having a side chain that is uncharged at physiological pH, that is not

polar and that is generally repelled by aqueous solution.

In a preferred aspect of the invention, X and/or Y are selected from the group of
hydrophobic amino acids consisting of glycine, leucine phenylalanine, proline,
alanine, tryptophan, valine, isoleucine, methionine, tyrosine and threonine, and/or the
group of cationic amino acids consisting of ornithine, histidine, arginine and lysine.
X and/or Y may be D or L-amino acids. Moreover, X and/or Y may be alternating

amino acids.
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X and/or Y may be D or L-am no acids. Moreover, X
and/or Y may be alternating am no acids. The invention

W@bk®o/018862 udes known isomers (structural, sterBOFGB2005/003245

conformati onal & configurational) and structural

anal ogues of the above am no acids, and those nodified

either naturally (e.g. post-translational

nodi fication) or chemically, including, but not

Gi')ﬁlgl 1H§é ¥hYalsd BRBRIREIAbRN! 98merd! ¥EASHaR §tGBo-, conformational &
ony ation and/or hydroxylation. In general, the

pepfiguiatioraf) tie strsterd i awlogeenof thacihode artmsoamlm and those

aci ds aspartlc acjd, glutam c aci.d,  asp , .

grastified rfathsr Wﬁé Crgty Fﬁaaﬁﬁﬂ?}@b riguic 8 SHher chemically,
t t S

ARG P TRY RO Do G0 BRIV Ry R Rfon andlor

ihgpddoutdliatiome or nore additi onal am no acid residues

adj acent to one or both of the term nal cysteine

residues of formula Il, IIl or IV, for exanple, the

ig%éﬁe(;%sthg%gﬁ@%%rf giis 18)9911’[%)31 (fol 0t éﬂ?&lgﬁﬁ%gmgg?&acﬁs asﬁartlc acid,

rehghelieeseid, Rispiragiab) glutativee aidgbrine ongl cestainneptidésist the énvention
non- cystei ne resi dues. Mre, preferably, the addi ti onal
anayrieve estigtyzaven shoyak these ymingiacidsdirs PEFENLt he ani no

aci d sequence of a peptide can be nodified so as to

result in a peptide variant that includes the

SRS H éﬁl@bé @f B¢ iaventi®asShapriaclads Pae adti dlofeﬁaﬂcﬂiuenélnamme acid
peptide for another am no acid residue, includj

gesidues tadiacenido oaaer beth(of the terping ‘F}éfeﬁ@r regifugs <Lf ff)maw 11, TIT or

TV byl o e e o Re 0 RARY SFniRL 20, 0.5.6.7,

tghe Ri10) addiGedal amldo/acid/ residutd) ePrefpibilglethe Sltittiorel umiricearids are
can have, for exanple, at |east about 10% of the

ontcysfeing residues Wpte pseferably, dhsraddétismabimipornsidy arg Xapd/or Y.
peptide. Conservative ami no acids are often ‘utilised,
i.e. substitutions of amno acids with simlar

qh eadiEah, B8 driy 5i€ 8queh@nsTd peplide sartiBs floiiiRd sakeveresult in a
Hence, for exanpl e, conservative amno acid

spgp’sqlq vartand that mgludpmtlm substmt@qugqt ﬁgast one amino acid residue in the

peptide for another amino acid residue, including substitutions that utilise the D

rather than L. form.

One or more of the residues of the peptide can be exchanged for another to alter,
enhance or preserve the biological activity of the peptide. Such a variant can have, for
example, at least about 10% of the biological activity of the corresponding non-
variant peptide. Conservative amino acids are often wutilised, i.e. substitutions of

amino acids with similar chemical and physical properties as described above.

Hence, for example, conservative amino acid substitutions may involve exchanging

lysine for arginine, ornithine or histidine; exchanging one hydrophobic amino acid
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| ysine for arginine, ornithine or histidine,
exchangi ng one hydrophobi ¢ am no aci df or anot her.

wa\kdoe0186BE2 substituti ons are i ntroduced, the vRCT/@BRES/003245

are screened for biological activity. The peptide may
conprise at |least 4 am no acids, for exanple, between

4 and 50 no. ac or 4 and 50 a o acid such as

st it Alen g SUBSHHHEIS e Ol ot (o PaTy &g Scaeted for
4010 gal%mﬁg, amno acids. In a preferred aspect of the
|nve f1on and Y are the sane and are | euci ne or

glycine. In a further preferred aspect of the
invention, Xis leucine and Y is y furt
Bhe meptidel max reaprisx ah Agpstt AFEng Al aﬁ%é eéﬂap r eﬁ“g?sl? geand 50

R L i

R0] 35,138 38, 4042 andb going-akidar gi ni ne. hi a yet further
preferred aspect, X is lysine and Y is arginine. hi
the peptide of the invention land mmay be 0, 1, 2, 3,

gﬁ agpreﬁa‘rTé asgect {O%he i 3131 o?(n?r%cp . dre the Jan: an% arg élelgc,ine or

He pep e’invention 1may
RERhebEe 1 and m may be between 4 and 9, for exanple, m
may be 3, 4, 5 6, 7, 8 or 9. In the peptide of the
invention 1, n and/or mnay be between 1 and 5, for

SRR hielord T B R GRS e

|l inear, or branched. The term" peptlde as used herein
nmeans, in general ternms, a plurality of an1no acid
fe giftitieer frefered asnsgethand Kyarp st sams wdras lysine or grgiaisg. Thus

S5 SENRORRT e SRR BR 3R T2 AT A oty -
RERhInEand PARLID-2ESniAB. am no acid sequence sel ected from
the group consisting of:

In a yet further preferred aspect, X is lysine and Y is arginine.

In the peptide of the invention | and m may be 0, 1, 2, 3,4, 5,6, 7, 8,9 or 10 and n
maybe1,2,3,4,5,6,7,8,9 or 10.

In the peptide of the invention I may be 1, nmay be 1 and m may be between 4 and 9,
for example, m may be 3,4, 5,6, 7, 8 or 9.

In the peptide of the invention 1, n and/or m may be between 1 and 5, for example, 1,

2,3,4o0r5.

Preferably the peptide is acyclic. The peptide may be straight chained i.e. linear, or
branched. |
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(1)
CLLLLLLCLLLLCLLLLLLLLLCLLLLLLCC (i)

WELBAEE GLCLALGAGLA.CALG.A.CC (iii) PCT/GB2005/003245

CRKRKRRCRKRKCKRKRKEKRKCRKRKRKCC (i v) KKK (v) KKKKKKK

(vi) RRR (vii) RRRRRRR (viii) hi a further aspect of

the inventi. t he tide co ri ses.at | east one

(RS i SR e TER (55 1 PSeE dS et TP o4 i ecid
364165 §Sinfl Bsueaidl B PBStdCLARAS Bfis R infircHaRBedbBY Shd'Aeans the
cyé eﬁﬁenregﬁmues §$Qﬁl In a fd?ther en%odgaéﬁ% of

tshme ian pelypemiitetahé peoteis. pr ovi ded a peptide conpri sing

an am no acid sequence selected fromthe am no acid
sequences shown in Figure 1 The peptides of the

IRGRB LA bR Y %rﬁ h&e Q&H 1i&8%in alfifo acid sequence
pept1 des nmay be iso ate pur |ed ept1 des or
\sarebtadtfﬁ)rﬁﬂﬁrge@,fp,comiist'rﬂigcﬁn be synt heS| sed in vitro,
forexanple, by a solid phase peptide synthetic method,

by enzyne catal ysed peptide synthesis or wwth the aid

' tif t
gfe%{}?igfeﬁs@ijﬁa avecf ?ng@?&ﬁgﬁﬁgggq rledyt g)%@l ty for

manmal i an cells, individual peptides, or libraries of
tides, can be made and the individual pepti des or
&iﬁ kkkﬁk@kﬁ@@@kkkLL@%Q%%@%% €an be screened @r
antimcrobial activity and toxicity, including, but
not limted to, antifungal, antibacterial, antiviral,
AL GPGLGCCIAELCBOLGLGIGICGLELEE IO/ ty and t oxidi ty.
The peptides of the invention can exist in different
fornms, such as free acids, free bases, esters and

, for exampts, and
RRRKHIRARKER OB kR Al bRRaRCe [ o CXATRED

conpounds.

KKK )
KKKKKKK (vi)
RRR (vii)
RRRRRRR (viti)

In a further aspect of the invention, the peptide comprises at least one of the amino
sequences (i) to (viii) and additional amino acid residues adjacent to one or both of
the terminal cysteine residues. Thus, in a further embodiment of the invention there
is provided a peptide comprising an amino acid sequence selected from the amino

acid sequences shown in Figure 1.

The peptides of the invention generally are synthetic peptides. The peptides may be

isolated, purified peptides or variants thereof, which can be synthesised ir vitro, for
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Thus, the invention enconpasses the salt or pro-drug
of a peptide or peptide variant of the invention. The

w@epbiotkss2 of the invention nay be adm ni st er edPCIGBR®5/003245

form of pharmaceutically acceptable salts. The
pharnaceutically acceptabl e salts of the present

RVER < BRECd BB BPEl SR CuHBPt  Byome Ay S peptide
%g:ﬁli%é@ i t&%ﬂﬂbﬁ%baﬁ%ﬁ&@A%&%ﬁiglyy such salts

prepare reacting the free acid or base
fornms of these peptldes Wi th a stoichionetric anount

ok hg gag{lgé) Eq{:&%c@p tﬁq{ﬁgg%]lﬁti% glé Il’lgf.l\{\l,a%‘gl‘refi\%éxlcﬁy for mammalian
ﬁ‘z{hlv?ﬁualng Q?ishﬁﬁl‘}lésaoi} %eﬁﬁld% RGh beCinAxd aﬁfﬁ{eaﬁﬁlwdual
, oparn

I SO or acet tri'le are preferred
Ipepﬂi(&safr mpiidabfremsthbdeslibragies camnbe scrreeﬂferh fugtmmhﬁroblal activity

Phar maceuti cal Sci 17t h_ed. I
@@%@ﬁ&pl&gﬁg@lg@ﬂg#iﬂf erfqg 1111%8@3 to anjl\{%mafugg{bgptgrqgl, antiviral,

P B p MR e R S ‘é&? M andbbok of

Pharnaceutlcal Salts Propertles Sel ection and Use ",
Verl ag Hel vetica Chimca Acta and WIey-VCH  2002. The
i Theeneptides ethifis nvRatigRean SHis ﬁ%é‘éﬁﬁ%’f?@aﬁorl})%zfé‘&]é 96 dispeacids, free

a O!F’T%g%sg%s %ch? ﬁglg? ﬁll'oe Qa?t@talng %&tmgrr ,g#'o@ g%%épl@?ﬁﬁ%e invention

Sﬂﬂﬁ&khﬁﬁ@ﬁ&ﬂﬁbﬁnﬁdﬁﬁ@b@mp&@m@onventional non-t oxi c
salts or the quaternary ammoni um salts which are
f or med, e g , frominorganic or organic acids or

g@‘]él g 1nvea 1on ?ncom S’agél:ega Céant p}%‘ tdr?% of % by nétlden&‘l ﬂégﬁde variant

bﬁ'lﬁ;eeiﬁe@iﬁoﬁonat e, bisul fat e but yrate, citrate,
canphorate, canphorsul fonate, cycl opentanepropionate,
dlgluconate dodecyl sul fate, ethanesul fonate,

i tenifes & F SRRHBIPRY e SR QAP BIToM of pliarmaceutically
hedppiblosIde. TH&)ﬂfaﬁh%hﬁ@lly%rcbéﬁﬂﬁKléﬁ Yt emnas pirefsémah@entlon can

| actate, nmml eate, mal onate, nethanesul fonate,
@empﬁmhad:cbfreguﬂmmmré pepﬁldmwhwht eontaifcad REHC op aFidisameiety by

B:i%g‘téef | at ael C E . SglﬁlgﬁiggS (:J‘\)’erf%ra?f1 1&:51 Bftso 0l prgpa%daig}? reacting the

free acid or base forms of these peptides with a stoichiometric amount of the
appropriate base or acid in water or in an organic solvent, or in a mixture of the two;
generally, nonaqueous media like ether, ethyl acetate, ethanol, isopropanol, or
acetonitrile are preferred. Lists of suitable salts are found in Remz’ngton’s
Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., US,
1985, p. 1418, the disclosure of which is hereby incorporated by reference; see also
Stahl et al, Eds, “Handbook of Pharmaceutical Salts Properties Selection and Use”,
Verlag Helvetica Chimica Acta and Wiley-VCH, 2002.

Tﬁe invention thus includes pharmaceutically-acceptable salts of the disclosed

peptides wherein the parent compound is modified by making acid or base salts
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succinate, tartrate, thiocyanate, tosylate, and
undecanoate. Base salts include amonium salts, al kali

woreal1sst t s such as sodi um and pot assi um sal t BCT/GB2005/003245

al kaline earth netal salts such as cal ci um and
magnesi um sal ts, salts with organi c bases such as
m ne

IS O Rl B8 o iondl F e i o B Lifter R mmgnium

fsQid thlc'ﬁl a8 foﬂﬂ@:ﬁ @%5 !ﬁ%nﬁirfo[*ééﬂfd"olc&gﬁlﬁb Q&lﬁg oQ BQééE’S ER&Mples of
be quaterni zed with such agents as | ower kyl

lsath desl addition a&ltﬂemhlpldf: aehyd,, agipapy Ialguarhed ipanate, benzoate,

ICIC AT SN LN I -
%?ggp rfiﬂehﬁ)gﬁ HaChd c€ﬁ§t¥' ddd@W]éﬂlfate‘W Eﬂhﬁﬁééhlf@&% fumarate,

rom des and ‘1 odi dés, ar al kyl
lgmdoﬁqstalhoakfe, b@mmfophmphpteeneﬂablyﬂsutfamm dhsptaumita;t hdesanoate,

JarTshoTdr. | R OBHE By ﬁé@%&egﬁ%%ew%&e Rl lactate,
NRALGE gt 36 Iadgxgsﬁlggl 1 eh%ﬁlﬂ’éﬁ’l%sﬂ afdl fiQkiate, zSl)x.f:llate

equival ents of a exanpl e,

patraddte, Cpdryidate x ipdsulats e 3 -phegylpraghianatel ypicmte; dmzalale,nplto@ionate
carhonate or bicarbonate such as, far exanpl sodi

SHPGRH BrEpten thiaryars: dosybiie.aAnd Hodecagale s Hage qsalts include
f | N
la%&‘g&ﬁ% ? allaliShdiyl A Qtfcfh & sb&LRAnR Jﬁ)gctsgiﬁm?{&ﬂﬁ MMSiline earth

erivatives of an am no
eghll shts Q;ﬁclp aptaldenyand anpseshim tshks,isalite mﬂlmrgaimg/ bb@s such as
pr epar ed by utilising an _N-acyl_ prot ect ed am no

id
Kigyclahexylamie Bl AR dAreligamis, sl Joli righ gmino acids such as
g“eé) hing! 1n%r atf! (%%r%% t %ﬂs@ B9aGE fitro n%la&ﬁtalm )groulps may be

rvati ves may Dbé prep aré for exa

Quagrdiziewith el dgdePhd ﬂﬁv@re{ﬂ@mﬁaﬁ&es( g8dtnas ety rethyl, propyl
acylatio be carried out using standard acyl ati

g iyl SC}QQ@X? dsgom@y:s ang| jodidss; dialkyh spliates h!;@ methyl gdlethyl,
Idr%ugﬁz %ng ?hax%?ﬁsél fgt% lohg C z-irlﬂqlalhﬁ %e gﬁchoag de@glf Latryl, mtyﬁistyl and

arnaceut i cal spe

el dh%hdé@ Phioffdes efxﬂf 106&&@111@11@[1 hatideg Hil@nieengyl st phenethyl
funct| onal 1%roups are protected or derivatised but can

deffjeisn vivo to the functional group, as in
the case of

Salts of carboxyl groups of a peptide or peptide‘ variant of the invention may be
prepared in the usual manner by contacting the peptide with one or more equivalents
of a desired base such as, for example, a metallic hydroxide base, e.g sodium
hydroxide; a metal carbonate or bicarbonate such as, for example, sodium carbonate
or bicarbonate; or an amine base such as, for example, triethylamine, triethanolamine

and the like.

N-acyl derivatives of an amino group of the peptide or peptide variants of the
invention may be prepared by utilising an N-acyl protected amino acid for the final
condensation, or by acylating a protected or unprotected amino acid. O-acyl

derivatives may be prepared, for example, by acylation of a free hydroxy peptide or

10
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esters of carboxylic acids convertible in vivo to the
free acid, or in the case of protected am nes, to the

WO e@e/ 088850 group. The term "prodrug,” as usedP¢EGBRIVS/003245

represents in particular structures which are rapidly
transrorned in vivo to the parent structure, for

exa e hdrol sis in bload, A thorou

pepiilegiHie ifgT 9cy! g e b rrigd o8t Byipg Stagf?aég &Fﬂ@%ﬂga%eagems
g@c\ﬁ S lrﬁ ‘éﬁésy aﬁ%%!ﬁ 88 ac ds)ll%lda%lleanHiﬂ?e L S.

ynposi um erres, B.” Roché, ed Bi oreversi bl e
Carriers in Drug DeS| gn, Anerican Pharnmaceuti cal
Associ at i on_ and. Per ganon

1987;. H Bu d,
bes;i lgﬁerﬁmnpﬂrafé‘#dfgsm@fug% OB ho Jasgise al??amﬁm?l%gaagpe&es of the

?ﬁf&%&p {%)g{:dﬁg, Ofﬁio W&?@b@%}% g?gpglﬁ %@e dfuﬁ(gtrﬁ)énlaﬂgl%aps are protected

betieienisel bitr @drbegontdraidahone forthe tﬁd&tldnalgommws gy e case of
functi onal group which has been transf rned intq a
estoisrafi eArboddici 4uds genveRbledr vivey i) & §° agide |9 m the case of

ﬁvﬁ%ﬁ# %m%{e% tt({ %Sﬁg gﬁﬁ‘no grqtg Tﬁ 'téfrﬁq gﬁﬂ(&ﬁn}%y' as used herein,

exarrp I one

frQiréseids riﬂ pE?fti%dIabl @ﬁu@lu‘é@ wihivtl drel eapidmpmnmﬁiﬁnab mweva tothe parent
to the active drug @% an oxi dative or reductive
seagttteofor eAQmQL@ahb hdrolysiy ip&lagdntA hserehoslipstipy & provided in

ﬁfgﬁ,\%’%h{ VI AR PrPandiRak Qé%;@(lf}%&i\z e Sp AL HRoL. 14 of the A.CS.

pY&imOSeriedZ BdhvefdLB! Rothe, %dl fRistedersitde @atrigs in Drug Design,
Di suI fide reduction Bioreductive al kyl ati on
American Pharmaceutical Association and Pergamon Press, 1987; H Bundgaard, ed,
Design of Prodrugs, Elsevier, 1985; and Judkins, et al. Synthetic Communications,

26(23), 4351-4367 (1996), each of which is incorporated herein by reference.

Prodrugs therefore include drugs having a functional group which has been
transformed into a reversible derivative thereof. Typically, such prodrugs are

transformed to the active drug by hydrolysis. As examples may be mentioned the

following:
Functional Group Reversible derivative
Carboxylic acid Esters, including e.g. acyloxyalkyl esters, amides
Alcohol Esters, including e.g. sulfates and phosphates as well
as carboxylic acid esters
Amine Amides, carbamates, imines, enamines,
Boronic acid Diol ester
Carbonyl (aldehyde, Imines, oximes, acetals/ketals, enol esters,
ketone) oxazolidines and thiazoxolidines

11
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Nitro reduction. Also to be nentioned as netabolic
activations of prodrugs are nucl eotide activation,

w@bwspIsssy | ati on activati on and decar boxyl at i oPCT/GB2005/003245

activation. The use of protecting groups is fully
described in 'Protective Goups in Oganic Chem stry",

di edb J McQOm e, Pl en Pre nd  q.s
oot o dncdds, SRR GORPLIE it Testive ShigBEan origtive or
&NC@(’@FE%@U(?% R sGxMn ek nay el tibREer SCi ence (1991).
us It w be appr ecrated by those skilled in the
art that, although protected derivatives of the
descrl bed peptides may not possess pharnacol ogical
act i ¥P¥igatixe agtvationhey may be adnmi ni stered, for
exanpl e, p g rally, and thereafter
N %Bh‘%ig ﬂdgk%cg%o{? .

met abol | séd o form conpounds which are
phar mace! qgiigale\eaginaen Such derivatives are

t herefore exanpl es of "prodrugs”. AUprodrugs of the
descri bed Neoxidetionds are i ncl uded within the scope of

t he inven;ion. .further aspect of the invention

provi de% HeReut i cal composition conprising a
pharmaceutically effective anount of at |east one of
the peptides of the invention, or two or nore

di f f Rehuctipepttivigionof the invention. These peptides

al so include a_pharmaceutically acceptable carrier,
excrprehtfgplﬁdWﬁ@ﬁt The phrase "pharmaceutically
accept apl herein to refer to those
corrpounds(asun‘}0 erléﬁglggonp03|tlons and/ or dosage
fornms Woi qhis@fie ratiutiid t he scope of sound nedica
judgnment, suitable for use in contact with the tissues
of humam HEbredsctore allgdatione case may be, an ani ma

W t hout exceSS| e toxicity, irritation, allergic
respons®, NjHOge PO%robIenror conpllcatlon
commensurate with a reasonable benefit/risk ratio. The
pepti des of the invention are useful, inter alia, as
akilso 106 be alentibnguest metebolicf tivaticayplf @roduggs ars tnutlactider dciyation,

f unqi east arasite rotozoa and.viruses. The
I@pgﬁhor}ylanon actlgfatlon and dsécar%oxylatfon ac’?lvatlon

The use of protecting groups is fully described in “Protective Groups in Organic
Chemistry", edited by J W F McOmie, Plenum Press (1973), and “Protective Groups
in Organic Synthesis’, 2nd edition, T W Greene & P G M Wutz, Wiley-Interscience
(1991).

Thus, it will be appreciated by those skilled in the art that, although protected
derivatives of the described peptides may not possess pharmacological activity as
such, they may be administered, for example parenterally or orally, and thereafter
metabolised in the body to form compounds which are pharmacologically active.
Such derivatives are therefore examples of "prodrugs". All prodrugs of the described

compounds are included within the scope of the invention.

12
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"antimcrobial peptide" can be used herein to define
any peptide that has m crobicidal and/or mcrobistatic

W@eiobw186y2 and enconpasses, non-excl usively, angCpPepri0dn03245

descri bed as having anti-bacterial, anti-fungal,
anti-nycotic, anti-parasitic, anti-protozoal,

anti-viral, anti-infectious, anti-infective and/or

germ cidal, algicidal, anpebicidal, mcrobicidal,

bRGlfel G Cﬂe ?latlhe nﬁ%ﬂﬂbﬁ: bHAkdes F&aﬁlﬁf’rhﬁdeﬁhé’@lcomposmon comprising
pr ot ozoaci prot020|C|daI properties. Thus, the
ianptenhacentiéaliyt dffectipe embumsofaat penst omteofaibe @aplndag af ¢he evention,
invention for_ use as, a tg\l cament . The peptides of the

i Ve OF ’6’19@1% e??é‘tl%epéﬁﬁ‘ﬁgg IBOUQI-ant i mi crobi al agents
both in vivo and ex vivo. In a preferred aspect, the

i nvention provides the use of a peptide according to

tiesd peptidesomissd rintlhée maphérmabmrt&aﬂli aacepatile aamidr, £reipient or
treating a mcrobial infection.By "m.crobja

idiluents iIHg phrasegharmagguii ]é(c%‘ic%ma}&lSu é%amglpygd herein to refer to

5P P gy s, v
dhé sevpe of sbEidghedicglajni girentAsditblecfor abke pratdntage nvithathe bissues of

derlved froma bacterial species selected fromthe
drsmap bebies |o§,tqsﬁ]§e gfse ngyd:ﬁhqul arigat yathg chesglvg toxicity, irritation,

PRIV IeSRERE G R SleRRROMEBERRS RpRLARRR Hithia reasonable

CUS . nt er COCCUS ecal 1's;

&‘Heheﬁqmykqgms pyogenes Li steria spp.; Pseudormnas
spp.; Mycobacteriumspp., e.g. Mycobacterium

tubercul osis; Enterobacter spp.; Canpyl obacter spp.;

BT Lot IR ThAAP R BEALS) e, Se il petids o
H&Lﬂn@&bﬁgﬁﬁﬁt SeRfRria, Qun@i, yoasti paaaedsepromdo@ raind ViRises eTha term,

spp . g. Nei SS%H a gonorrhea, Neisseria
1mgqr@b1@ﬂ4 soep@h r 61 abdh Lnsg@ ohgreinj 10 Siafime| pay pgptide that has

Spfurobrdad] andlor iidiPRatic RAVE! 554! %&g@gags%m%ﬁpe%wsﬂey, any

%ﬁ;?tm@tﬂ%@ﬁ!bgd s tHaRIg oA baeterfal) | Aty Rlingal P BRUHAMRLEAGE, anti-parasitic,
anydia psittaci; Francisella fularensis; Bacillus

smpi-protezepl, Bati-virklu sntrinfRetioyiss anticindeative ding/os germicidaly algicidal,
%ﬁ)c)se 1c1<9a1 mlcroblc1da1 bacterici(o)dal, fungicidal, parasiticidal, protozoacidal,

protozoicidal properties.
Thus, the invention further provides a peptide according to the invention for use as a
medicament. The peptides of the invention may have application as antimicrobial

agents both in vivo and ex vivo.

In a preferred aspect, the invention provides the use of a peptide according to the

invention in the manufacture of a medicament for treating a microbial infection.

13
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botulinum Yersinia spp., e.g. Yersinia pestis;
Treponenma spp.; Burkhol deria spp.; e.g. Burkhol deria

woradob®i1sesnd B pseudoral | ei. A viral pathogen negr/682005/003245

derived froma virus selected fromthe group
consi sting of: Human | munodeficiency Virus (HT\/I &

B st R s T iR o
V33
E:EV-)%%"; Ug%dpégaw Ysr;{d]f‘rl ﬁéﬁoé rﬁathﬁpo [ ov‘(iéér))ﬁ{gaw Geffhed as an

dBepesMiditgorgagiemovi rus; Epstein Barr virus; influenza
virus, hepatitis B and C viruses, Variola vi rus,
rotavirus or SARS coronavirus. A parasitic pathogen

ac?e%agga(th%giy ) 395'3 &rﬁ%{?% h BaRtBfifiQ &nesﬁie%feﬁ%rﬁ e Broup

I NG Of "Trypanosona s rypanosonma

@61hJsIsltmgTbﬁ( PSYapRIeTRCI WP Je.g. L@upkymmss preus, Saplylacoccus
spp., Trichononas spp., Entanoeba s , I\Iaegl eria

spidermifisa Rulssonoswss Hpp €;8- %W@q%%v e%lﬁ ST ERIRRAGER RIqBenes;

280t SO P BEAREERAE g, SR B

B &illSsis; W@bcﬁ:&éﬁpﬁ% Campplodadiex Sy aSulmoeeildi sppAStreptococcus
f ungal pat hogen may be derived froma fungal patho

\apib-c B.gi sSmptomczgse ﬁ‘m@um@m Ba S&ﬁptoccqcas Freeneitiohc ﬁ%ﬁobacfer
gg%d%rg,r eél%%l%{% gzgrl régﬁ?gfeer?i}g gbps g NMS?J}”%S Q(%dﬂ #Pa, Neisseria
TnénfMg®i ik, OBIrPbIRD bur gbl&?@’z SSWgellaspperey. |Sniila Ploxneri; Escherichia

Bl astonyces spp. | ast oschi zonyces spp., Cocci dj oi des
<phi; ,H@Wda@cmm . Hmemgpﬁab{SasWeyw, , Chlamydia spp., e.g.

é@g%‘é%ﬁc' di %%Fg (églgmgzgongéeg}gzogffae;p ,lmf-gﬁ 2,15 p‘g l‘ﬁlc? PPrancisella

$PBronsis 2 BREBs § ; e.g\ BhiRes amhkdeisS Wostrib¥er QY. gInTlostridium
spp., Actinonadura spp., ApOphysorryces spp., Emonsj a

iapmlmumaé{eguzmmpps osgp plersiBeanesss;i Hreppema vy yBedBeldericnspp.;
j obgl us p. i nghanel | a spp., Fusarium
§;£.B,W@?f%er’ﬂ }f{%‘igp‘q@%&@ﬁm spp., Leptosphaeria

spp., Mal assezia spp., Micor spp., Neot est udi na spp. ,

Nocardi a spp., Nocardiopsis spp., Paecil on%ces spp. ,
Phoiral mmeen Biaydreadeaived from a virus selected from the group consisting of:

Human Immunodeficiency Virus (HIV1 & 2); Human T Cell Leukaemia Virus
(HTLV 1 & 2); Ebola virus; human papilloma virus (e.g. HPV-2, HPV-5, HPV-8
HPV-16, HPV-18, HPV-31, HPV-33, HPV-52, HPV-54 and HPV- 56) papovavirus;
thinovirus; poliovirus; herpesvirus; adenovirus; Epstein Barr virus; influenza virus,

hepatitis B and C viruses, Variola virus, rotavirus or SARS coronavirus.

A parasitic pathogen may be derived from a parasitic pathogen selected from the
group consisting of Trypanosoma spp. (Irypanosoma cruzi, Trypansosoma brucei),
Leishmania spp., Giardia spp., Trichomonas spp., Entamoeba spp., Naegleria spp.,
Acanthamoeba spp., Schistosoma spp., Plasmodium spp., Crytosporidium spp.,
Isospora spp., Balantidium spp., Loa Loa, Ascaris lumbricoides, Dirofilaria immitis,

Toxoplasma ssp., e.g Toxoplasma gondii.
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Pneunocystis spp., Pseudal | escheria spp., Pyrenochaeta
spp., Rhizonucor spp., Rhizopus spp., Rhodotorul a

WG ps/01868 char omyces spp., Scedosporium spp., PCT/GB2005/003245

Scopul ari opsi s spp., Sporobol onyces spp.,
Syncephal astrum spp., Trichoderma spp., Trichosporon

3P Rirtgal B S S 3PPty ok A% AER saphées il 18P the genus
t i . . .
AR SEP P GaRERY, AR oI RiRs Toph QKE) PR orun

ppy.atichaphyenvspboped Niubadm palHbigpeandigitnthnlinen Sabl Sspergillus
Thus the invention provides the use of . tide
SRR 0 rRAFSARCES SRR i %W?’@ﬂ”’}’??stsﬁ’@v n@?ﬁﬁ‘gel%f SPys Ggyplococcus
| CRIR, r eat,| 151,'75% [ [ i.on Wheanei
Eﬁgej” m crg%ﬁs&? flﬁ%:e?%l%’%%cﬁg a s%ks)tsgéﬁ cs,yotﬁg;gikcgtip AbSidla spp.
Slibddphedieshesa  epip.anEomszcada nsppos abhififopl@la | spbectliaoazia  spp.,
Fungal infections can be classified, as sys;%?i%,
HEATi0STGPRIS 280Dy heCTeHPBIE SPP-i SICHBURAGRE PP edRQPhysomyces Spp.

[ an . d rn api cal ,
(E%n?%}?zl opgﬁ;}%i c?flﬁ&r]%ggt%}l?%gsﬁ%’at %{3 %[eve}i;lgf esg) 1 onC hlr;‘éSOSp ot pp-
Yopetibbstial sppnd Quepingbamelld heppsKiFusahddi sppnalGeyrichum  spp.,
yeast infections can affect the nmucous nenbranes of

ﬁTéﬁ%WPPYé&B@SHW’é@tSPEnM%ﬁeZ&F 8P HUueay SPRniVeoteguging spp.,
' ] | i i ) ,
SR S PN ORE BB, POPEL e TEklg oo

FRMNBC)RYis Gppl MBBLdallekshei-iaasppanPytenbgialerad spigs )Rhizomucor spp.,

However, system c infections, %east i nfections or
tRgsioprs  snvhe RAodatorulfatsPRlo  fercharasgices) psoRh t eXCeqQSBOTHL SPP-

jth .cr. i nt t t od. wi
SR B, SRl S L e
ArRAbSRAon S, (Fselodum sppQ Usiitdlo sppWesicillingabp., Wangiella spp..

i nfections such as tinea (ringworn), which occurs on
the skin or candidiasis (a yeast infection, also known

t htush), . whi.ch can cur 4n the.th t, . .
\Eﬁ’ﬁ i Wé‘frglg)fﬂ MHCGORR M ?ﬁfesg%fdl? I?gptg%egy(.gfo%yesplee?ﬁng fivention may
aBlebfed T arflf f9Be RiBarbcforls$ Panga0, fakBaic, Ol Viped @@l pathogens
fungal infections such as histopl asnosi s, _
ishewnamyelleils, and aspergillosis, which can affect the
| ungs and ot her organs. They are sonetines used to
prevent or treat fungal infections in people whose

TN Re SHShESH pRIVRIHRRK ARELEE a PepiidcAsccbrIit: R tHeOWv&ltion in the
manufacture of a medicament for treating a microbial infection wherein the microbial

infection is a systemic, topical, subcutaneous, cutaneous or mucosal fungal infection.

Fungal infections can be classified as systemic, meaning that the infection is deep

and affects internal organs or blood borne or topical (dermatophytic), meaning that
the infection is superficial and occurs on the skin. Additionally, yeast infections can
affect the mucous membranes of the body. Yeast infections can also be systemic (e.g.
candidaemia and other frequently fatal conditions). Fungal infections on the skin are
usually treated with creams or ointments (topical antifungal drugs). However,

systemic infections, yeast infections or topical infections that do not clear up after
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organ transplant patients and people w th HTV-AIDS.
Topi cal or dermat ophyte fungal infections, while not

WO y@botH6Ey causative of death or of serious ilPCEEB2005/003245

are preval ent and are econonically inportant because
#hey Ican be expensive to treat. Topical or superficial
ungal infections may include those of 'the.ski . .
fraRIFAL WEIPCEATH LTRSS THAY fecd, 30%‘5?%1?5] Eilf avalipie antifongel
'dﬂf&@ ol BHE Tﬂés‘écdrhgﬁﬁeoﬁseﬁp CorS&tatplé, 1098Eat ntrdon fungal
and toenails.” In a preferred aspect of the invention,
ftfectfonn gadh asnfreat(fingwosn)owhahargessinsthe Skipchreaydidebis (a yeast
may be caused by a fungus.from but.not Jimted to,. .
(B G50 KAPRR SRR, S oot e dhicfh a5 et i or in
Te i H N, it ; .
Py B 0P, SO B LB BRI @B ot o
WIPlelqr[QaI dedtions slichtaalhidtey] esnadsiss biastogyabsis,smdespdrgillasis, which can
ite roxi mal white subungual, seconda dyst rophi ¢,
gffp%ahg/ﬁws R PHPCOTS e OYIFX ArCCSAMALERAS “(S%C[ é prévent of treaf fungal
o) lysi i LSea
TGS o SOk AT B0E b agR bt v o
Dr@hnithanglait patiekts ket pewpld with FIVeARHS.i ous cl i ni cal
conplications, such as acute bacterial cellulitis of
the arm |l eg and ot her secondary bacterial infections,

dPRALAESRRARER i BB hRUGIe SARREHE gl Ay cRRANTEOL derth or

RPLEMBusaNhdss] £ phdvalenpept id@sotamicallyvnmigortaat bedayseothey can be
pat hogeni ¢ organi snms. However, the peptides of the
ienpenstviedn trealy hopienl s suresficipl ﬁwgﬂemgqc gAY insfudsthese of the
condj ti.ons_incl udin h i pd iCo :
#RBr S 3851 PO Enah 2R ko ClEe kntkRh e nfegtions of
it &G, ifRRSy ndiRlan@XGHMRlle, gastrointestinal, urogenital

or respiratory infections. The peptides of the

invention may al so be useful in the treatnment or

revention. of ., |nt al i a, .wounds Cc d. | esi .
r? Xt PG 2SRef aﬁ%slqm%tho§$ u@% c%mg%lt %[ﬁ?)c;[ B ulrsngl?};cgﬁ%ycom'
EMYhdhPRisamap Heabfbed BEr£Wdgds from, but not limited to, the genus
Trichophyton spp., for example, the fungus may be Trichophyton interdigitale or

Trichophyton rubrum.

The ‘term “onychomycosis” includes, but is not limited to, distal lateral subungual,
superficial white, proximal white subungual, secondary dystrophic, primary
dystrophic, endonyx, candidal (e.g. onycholysis & chronic mucocutaneous disease)
types of onychomycosis. Onychomycosis has been shown as a significant risk factor
for more serious clinical complications, such as acute bacterial cellulitis of the
arm/leg and other secondary bacterial infections, thus the present invention

encompasses the treatment of these infections.

The peptides of the invention are potent antimicrobial peptides for a wide variety of

pathogenic organisms. However, the peptides of the invention may also be useful in
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The term "treatnent” relates to the effects of the
pepti des described herein that in inparting a benefit

wao ooopatsesnt s afflicted with an (infectious) di BEEHE8B2005/003245

including an inprovenent in the condition of the
patient or delay in disease progression As used
herein "

A feeahal sTeB s tiafod ilicined e R RGBSt fprosis and

I?F%ﬁﬁrtloﬁé’ ARRIafed RithARERAN RERFRE abt @Qalﬁf)let bS$rdfestinal,
i ncl udes post -operative scarring, burns,

psogentsl & resporatirg ird¢dtions.of ti ssue renodel | i ng, for
exanpl e, post cosnetic surgery and organ
transplantation. Thus, in a further aspect of the
[ t
BESRHER, SR8 ihudh A B St (Bl B pbvntion ot
Prtef eli@blvyundshelcensbmtirlatiens for enarmpls] euthmouapmundatsudncuts or
t o wounds or dellver o wound sites. Preferably, the

ang eondtioggassogia e@ﬂ@“ﬂ’"ﬁﬂsf er of the peptides of
the invention fromthe substrate to a wound bed to
achieve their antibiotic effect. The substrate may be
arhérteﬁﬁ I“Bgatnfent” ekasplocthewdidol ofrths peptiles Hescribed dwieng that in
y conprise a fabric material or

é@lpﬁlé’gléna bemedit g tRAFERE afﬂmedp%b@a'e@nfscthun%)e dispsseninchpling an
ro%)eﬁl% [infe @:ﬁ{ﬁlﬁ&a@ tgypai%/n{ fedl # &1&&9% Bi¥farestion.

s con ext e or rnaceutlca
conposi tions of the i nvention may be applied, elther
al one or in conbination Mﬁth ot her disinfectin

dfented, hergin §tregtpreat ef g gvaymdy ﬂ’@é(t léeiu woygé heiieend agsociated
cg?n[i_ﬁlﬁﬁg ?ﬁcg th%gaa)& @Elg gxo 0 e¥ £c%£:l%ra@§s lge%{ hg %fl tissues

Vi urt er aspect
i an¥ € Rl @des P postiopesatite Medahdie, Of)ul’hé L PhoiBisnr aqeekeygiohi 0§ tissue

a mcrobial infection in a subject corrprl sin
aempdiliegfbierample ape cosbplécirgery ped trralesm%qrg,atmn

effective anmount of a peptide according to the
invention. In a preferred method of the invention, the

kORI alfudtidregpé@nfithe tnviebii@athetefsegiblided al subbthe to which a
nmet hod of the invention the eptide nmay be applied to
tieptidsk phthsrinperition is ppligdjorsaitaclast  Preferably, the substrate is sultable

for application to wounds or delivery to wound sites. Preferably, the substrate allows
for the transfer of the peptides of the invention from the substrate to a wound bed to
achieve their antibiotic effect. The substrate may be a dressing, for example, wound
dressing. The dressing may comprise a fabric material or it may be a collagen-like

material.

The peptides of the invention may also find application as/in a disinfectant. In this
context, the peptide or pharmaceutical compositions of the invention may be applied,
either alone or in combination with other disinfecting agents, to a surface to be
treated. As used herein a “surface to be treated” may be a substrate as defined herein

or a medical device.
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Manmal s, birds and other animals may be treated by the
pepti des, conpositions or nethods described herein.

wEewb/omsaal s and birds i ncl ude humans, dogs, PEL/6Bagwd/003245

livestock, such as horses, cattle, sheep, goats,
chi ckens and turkeys and the |ike. Moreover, plants

may al so be treated by. the peptides onposi tions or .

o tn Bithes @5pasb. (PR VKETIGH. PR 2 RethofHTcEgating ofpréventing a
; et | L0 i ;

MBIl IR T SPEPC SO RE PRk AABIORAND, 80 jsubiect o

higeyesticalyaaffectindamhowtt o€ p peptidesacomtinpdo de inkention.

invention may include, in addition to peptide

treatnment, treatnments that may enhance peptide

r 0 . ? | i t . .

R A L

as thixambthed of trgnodntion ltheygeptile iy teborpphibd toathe skimf ortriads of said

nai | may enhance perneability of the peptides of the

isHjieeft i on. Chemical enhancenment of nail permeability

to the peptides ;of the invention may be achi eved by

breaki ng physical or chem cal bonds within the nai

Naheake bl Bad dibiet asiafalsenby be agatetd by the pbptitlesgoonlpasitions or

not exclusive to, urea and salicylic acid, increas

Iyethedsi deacrétedtheeeinabychimammalscnd difdginclpdaymgnsy %@eS: cats and

theref.ore.. may incr bd i [ :
SR STk S S8 ASETEML b W ABRR) P e ke
V6B Fer\Viplhts Gl Betecatidsiyl thb beystides dsnpositioas br methods of the
keratin, and may |l ead to destabilisation and increased

peveméiabi ity of drugs. Compounds including, but not
exclusive to acetyl cysteine and mercaptoethano
derivatives may be used in conbination with our

PRREre RS subjdd & arkaiial, B hmethd €&l ihiéntion may be applied nail-like
exci pi ent s/ adj uvants that may be used in conbination
vikathres Haclpdipg) lis sobexclusive; taafaemves glaws and trotters.

i ncl udenet hyl sul f onyl et hane, urea, polyethyl ene

glycol, N-(-2-nercaptopropionyl)glycine,

ArHEEh Y S bf the MeveafiOn Aray imtdiiel il adBittinCs Pepiid trdafment, treatments

further aspect, the invention provides a nethod of
tthatamiay genhangsuprptida perseatjoacinte dhepnpidi Bbisagspild, b glagibtated by

Efggwy\o ,819 Bl?ystlcre]t MRS, E’h}gs&%cl:alll ¥reaettfn{e% st, ISl\llc ATt nettch%g & filing of the
dorsal layer of the nail may enhance permeability of the peptides of the invention.
Chemical enhancement of nail permeability to the peptides ‘of the invention may be
achieved by breaking physical or chemical bonds within the nail plate keratin. Nail
softening agents, including, but not exclusive to, urea and salicylic acid, increase
hydration of the nail to decrease nail density and, therefore, may increase
permeability to the peptides of the invention. Compounds containing sulfhydryl
groups will cleave the disulphide bonds in nail keratin, and may lead to
destabilisation and increased permeability of drugs. Compounds including, but not
exclusive to acetylcysteine and mercaptoethanol derivatives may be used in
combination with our peptides. Other known nail permeability excipients/adjuvants

that may be used in combination with the peptides of the invention include
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a substrate, according to the invention. The peptides
of the invention, including their salts, are

waweiissered so as to achi eve a reducti on i n BECT/GB2a0E/003245

one synptom associated with an infection, indication
or disease, or a decrease in the anobunt of antibody

associated wi.th the indication.or.di . T hi .
frw&hygsaﬁftpmgale@_afl%dﬁ%)p,oij%eﬁgftl%’s;ﬁb(ca’é%z%%glfcaﬂfgpfﬁé"'ﬁlgﬁg‘ymm’
ﬂﬁn&?ﬁﬁﬂﬁhgﬁﬁ&gﬂﬁﬁ £afdiofBnde adninistered as

st ngle or divide sages, for exanple, of at |east

about 0.01 ngy/kg to about 500 to 750 ng/ kg, of at

| t about 0.01 ng/ to ab 00 kg, . .
Fii%nlésgéjnec@ e RGP RIOUEE TP of a6 e e g g subict
REREHAS ityihe BRSO Hittapoically P bl o lfide, or
hedystiar] gltbrdisg tothegiventibrer dosages may provi de

beneficial results. The anmount adninistered will vary
dependi ng on various factors including, but not

m t t Nt i ' nj.cal ;
Ihf it By gl BERh, AELANARRE, SR, eadbihBleRd so as o achieve
aoRdidticanin khiafteahd Bymplotn ag@cifed hithnaminectiont éndieation or
prevention or treatment is to be achieved, and. if, the,.
diseaseder pgleetsase walhe yamaset of @atibaslycasseciated mathe the 1Bé~wa‘ﬂ°n or
readsi |y determ ned by the clinician exam ning the
dRSFi cal data fromthe clinical trials and exam ning
the preclinical animal nodel results or other test
systens that are available in the art. Adm nistratiop,

dho adhéeveHbe aissited effegjent thei pepideot yarawt theraef (e combination

resent inventi.on be_iin j - Tl [
55587 bl R BRGERBpbP P 508 B8 ol AL ' ke
8RR NAhe/KgOlo B%aNFI(Eto THI0MgIKee of BiClepst@bbuts).01 mg/kg to about
physi ol ogical condition, whether the purpose of t

h
300itmiS00 mag/kretileast Wbeuipgd Lk to phaphiPOaie 30, mefig o at least

of her, factqrs, k t.a~skifl j I

ST RERL TR a3 HASE B ROt A e o
RBESSEN nhkd Y ARAY I WHEHS aKGiighR ot d8eiges ties) pyvidedbafeficial
tine or may be in a series of spaced doses. Both local
aesuiltsy The amouaidadministared wlh vary depprding patvatous factors including,
but not limited to, the peptide chosen and its clinical effects, the disease, the weight,
the physicél'"condition, the health, the age of the mammal, whether prevention or -
treatment is to be achieved, and if the peptide is chemically modified. Such factors
can be readily determined by the clinician examining the empirical data from the

clinical trials and examining the preclinical animal model results or other test

systems that are available in the art.

Administration of the therapeutic agents in accordance with the present invention
may be in a single dose, in multiple doses, in a continuous or intermittent manner,
depending, for example; upon the recipient’s physiological condition, whether the
purpose of the administration is therapeutic or prophylactic, and other factors known
to skilled practitioners. The administration of the peptides of the invention may be
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To prepare the conposition, peptides are synthesized
or otherw se obtained, purified as necessary or

waele®snesss2 and then | yophilized and stabilized. PAT6B2005/003245

pepti de can then be adjusted to the appropriate
concentration and optionally conbined wi th ot her

agen The absol ute wei tid

A GC IR SO YT RS ggﬁte fiokdime ok ' Belen i geries of

g@%& dP 591 Bbh 1888 Uhd &yLerfiE aa@mm%% &&t@}ﬁﬂu{edsoo g,
east one peptide of the invention, or

plurality of peptides specific for a partlcular cel

type can be adm nistere Al ter atlvel t he uni
a%@a@@r%ﬁﬁ c\svamysmpwcgﬁg%& arg Sy Efl%eé xBTS Ez’faﬂretdommﬁed

t
SRRl by PRSP ORI, 1 A e
h@juabd s the @prdpﬁ@m c@h@éﬂtraﬁoﬁ agd bptlmiaﬂja torbined ovith otben agents
about 0.5 g to about 2 g. Daily doses of the peptldgﬁ For
Y.

dhe ahgolyta vesight of acgawwydww@ n gyai dess F%ﬁ V¥ ad

£
g%nuéla’?_ ut O 0 g%;t/? groé%%g@ggm 69 fgglﬂt day ?‘% tog at ]east one

POSH I, thé ﬁl@&f@hﬂ&@ Wr aOplillr@’uf}d af/ péptided @Ihdc1ﬁlc2fog /a(:i&yt;lcu‘letrmaﬂl type
about 0.1 g/day to about g/day from about 0.1 /d%%
cen hbadministsrgdd Alterngtivielya il pnip d msagﬁd:ay Ve Hpeabopt 0.01 g to

Yan £ T t /
SRS AT IRRH 0BL B 5 o tRU A I3 o M g fom
"aEmﬁkQPSJ i@ aidlay g, Boch 4H0RN0 3hotet abdubs @/ ffam dboutd.Sigtto hbout 4
da hus, one or nore suitable unit dosage forns
®m|ahgutt%g¢m@b%lpélgtl c peptides of the invention
can be adm ni stered by a variety of routes including
oral, parenteral (including subcutaneous, intravenous,

2 QIEH&C(SH tBE p ek IO HiRPIkérdtRMech vary gcwall, Sdek daily; doses can
transder mal , intrathoracic, intrapulnmonary and

:rmgeafﬂmgamnplpeﬁpmraévp@tr %)0} gldewto abpik 19her 2 eiday.drom about 0.1

7% g SEolp e Ref ¥ b @l Ny EPEEie ol 12 Bl FoAnibSh o0y

% GHORNE BREY! Rk Obous e b 850929.5 BomPaouin 0. INg/day t
4,962, 09I). ylThe forlrlml atéfﬁyg g//dv\hégfﬁewapproprl yday to
g

lpbowtGhy/day, drom gbout 0.5 g/day to about
g/day, from about 0.5 g/day to about 2 g/day, and from about 0.5 g/day to about 1

ay, from about 0.5 g/day to about 4

g/day.

Thus, one or more suitable unit dosage forms comprising the therapeutic peptides of
the invention can be administered by a variety of routes including oral, parenteral
(including subcutaneous, intravenous, intramuscular and intraperitoneal), rectal,
dermal, transdermal, intrathoracic, intrapulmonary and intranasal (respiratory) routes.
The therapeutic peptides may also be formulated in a lipid formulation or for
sustained release (for example, using microencapsulation, see WO 94/07529, and US
Patent No. 4,962,091). The formulations may, where appropriate, be conveniently
presented in discrete unit dosage forms and may be prepared by any of the methods

well-known to the pharmaceutical arts. Such methods may include the step of
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presented in discrete unit dosage forns and may be
prepared by any of the nmethods well-known to the

w@b@sossssut i cal arts. Such nmet hods may i ncl udeP€TIEB2108/003245

of m xi ng the therapeutic agent with liquid carriers,
solid matrices, sem-solid carriers, finely divided
saljd carriers.or conmbjnations thereo nd then, | .
s 4B Jlerdsiid aet R o ABTRE ERE prBtee gl faprers.
‘ﬁ?éfiyr Qi g8l YRA Yeasaat emh Whehalibss thabsPeitdl theBeAf | ike8ssary,
0 he invention are prepared for oral adm nistration,
tiltenduaing og eivgirg thy peatubi intedthevidesired dehmerpraysdemi cal |y
acceptable carrier, diluent or excipient to forma
pharmaceutical fornulation, or unit dosage form For
e B T s o T R e rarodPIoP SRl aditniSraton,
shspas Yeddrallpcombsitled i with arphiarmacentitailyadcceptaldy maher; diluent or
pol ymer or_ resin for ingestion of the active
iengipieat éntferm riopharmepgiiical fymmlatioge o5 it dos3gs fpyRs For oral
. . he..or Ly :
AR iR AR AL et el £ PPt Yo Rirfhation, o

isOMEBh,| DEuspesidi, 20 dailion otini adiufaror susthetiopalymer or resin for
rel ease, e.g., the peptides can be coated ) .
ingesot AE Hipsantiae dagredients ke i Shovpns gem- wiishpqiivg peptides may
sustain i.yver V] al ' .. .
! P18 Sl el 2 S PR gt e
?)Qp‘@c%sb()’f_ i BRentih the alortauFativtned Boasusedsid rdedse, e.g., the
ornmul ations containing the therapeutic peptides.of )
toeptidesweantbieoteatedn mierosneansplatpdp pr GHhsEwIgE Pk Retbin pfustained
t art, usin L]~k di 1 .
I({%EY%& Idg\ﬁlf:% %&e\gfotegxaacﬁg%l\gm’ eenttsg glpidlc g&)érgirllétg)gls Qomprise from 0.1

i@ 0oWbabeaeitht bf the armfulapal pi ents, diluents, or
carriers, and formed into tablets, capsul es,

sol uti ons, suspensions, powders, aerosols and the

T e T A
byaf fr8pased g? YREAuBS khowh &1 theaithusid erRUamdSwaLAM ragdily available

starch, ¢ ul ose, sugars, mannitol, and silicic L.
degriediantsy dior eRpmlen theaprntids cembedbypulpiediwidh ceramos sRipients,

carboxynethyl celld ul ose,, h X I .
SRy B SO e 2 1 R Lt HEINER SRR s Suspensions,
dRRdEARL hitESols MDD FKES ExARbids bhexcipiitts,iluyivsinld carriers that are

suitable for such formulations include buffers, as well as fillers and extenders such as

starch, cellulose, sugars, mannitol, and silicic derivatives. Binding agents can also be
included such as carboxymethyl cellulose, hydroxymethylcellulose, hydroxypropyl
methylcellulose and other cellulose derivatives, alginates, gelatine, and polyvinyl-
pyrrolidone. Moisturizing agents can be included such as glycerol, disintegrating
agents such as calcium carbonate and sodium bicarbonate. Agents for retarding
dissolution can also be included such as paraffin. Resorption accelerators such as
quaternary ammonium compounds can also be included. Surface active agents such
as cetyl alcohol and glycerol monostearate can be included. Adsorptive carriers such

as' kaolin and bentonite can be added. Lubricants such as talc, calcium and
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pyrrolidone. Misturizing agents can be included such
as glycerol, disintegrating agents such as cal ci um

w@2ambomsase and sodi um bi carbonate. Agents for PEL/aBI08H03245

di ssolution can al so be included such as paraffin.
Resorption accel erators such as quaternary anmmoni um

conpounds can al so be included. Surface activ gents .
STRAeSS e IR RARPU GsP Bl Caharo L et co Gaatives
'IH%J HASHe ARGSOT Phé e GiveRfiork @8 higo @Bftain thickening
beritonite can be added. Lubricants such as talc,

cazkwis woekaasl nd ilessi andY s teetnlase derarativen | Theypmiay etsoydontain gums
gl ycol s can al so be included. Preservatives nm

al s

BWCT 38 N hERe BB IO SHE BF SHRedPRGeAE A Fmalayphgpefethylene
G, Bl DA S/eRE nfith AGANEHS A dSiEe! | Ul ose and/ or

ufose derivatives. ey may al so contain guns such
as xant han, guar or carbo gum or gum arabic, or
alternatjvely polyethyl ene glycols, bentopes and )
RSPl &bﬁ’qt%gr_, Camefs chmiainget eFP@P“‘gfﬁandh% nvepreean include

e 0 | Lde . ' 40 .

ButfRB oS TR B ML BARbLAT ekt LBk Mhagnesium
cardoaar! Suithble basktiny axdntemanalsorighrisiacet cavidonasatt, citric acid
Suitabl e buffering agents may also include acetic acid
iin agaki.dharic agidtinjacsaliend phesphogapeid ibasale (apleds and tabletgican also

NOr i i i IS X .
SPaBE RRPRALHBRRL, by s CIRLEIT R0 SR o6 i
HyaeslyBipkdpy efktbilacetinloss) hiagmesingh Gxdagite, Myds@xsthlline cellulose,
propyl nmethyl cellulose, nmagnesium stearate, . .
ritaselo clales ttdaninmediogidey beawic seidy chric tagids, corp tskasehy ineral oil,
di oxi de.. benzoi,c i d, jcitric i r r
R D5 SRR POt B Sl B R, pland or son
ZeNing lcBpufs @on@tfing Alehst ke pdpaidd of thesialéntigalcat co@ain inactive
capsul es containing at |east one peptide of the
iingrediensnsushnas geleding, MHereenysialling geedlylaspt sodjwmnlageyl sulphate,

| atine, mc al.Li LIyl i .|
S50k 05 o) RN PR BT vt HIb WG et o
'Mﬁthﬁém@éol@@ﬁd}gt&nd Wekhslk @51, SMofeoRer, Ralevielcbatb@ogplets or

glgcols (PEGs) and vegetabl e oil. Mreover, ) )
eabletsi econtainingdonsapt enere opeptidest ef dhe dnveation rge daggend to resist

PSRBT RS 48! ORel SRS RPuRh B E, ROl eatine
NeMtrbAhett@f thekdlddesum. .

The therapeutic peptides of the invention can also be formulated as elixirs or
solutions for convenient oral administration or as solutions appropriate for parenteral
administration, for instance by intramuscular, subcutaneous, intraperitoneal or
intravenous routes. The pharmaceutical formulations of the therapeutic peptides of
the invention can also take the form of an aqueous or anhydrous solution or

dispersion, or alternatively the form of an emulsion or suspension or salve.

Thus, the therapeutic peptides may be formulated for parenteral administration (e.g.

by injection, for example, bolus injection or continuous infusion) and may be
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environnment of the duodenum The therapeutic peptides
of the invention can also be fornulated as elixirs or

we0anissss f or conveni ent oral admi ni strati on PCT/&B2005/003245

sol utions appropriate for parenteral adm nistration,
for instance by i ntramuscul ar, subcut aneous,

SRR RRL ADPLa1oss ST PR BHE~ o1 N HEPEe el volume ifusion

RERGIHRSoCh hilg- dd§¥ @Bt ABrsC ks AR abS¥E ptdABrvhRleY @h RMadded
aqueous or anhydrous sol ution or dlsperS|on or
ad helpnahintedh yhet dhelviedifin af fthadosage [feinon Toe as'llmfppmldcﬁ apd other

sal ve. Thus, the therapeuti &HF tides nﬁ

FRIERUFHE Y PR ERUIRS: st S Yoy lod iy oy or aqueous
%Fets ;9‘;21 Eorﬁélﬁrfehﬁula&)ggl H%n'tsnélﬁzﬁta% Qls ﬁdﬁg N{LIRUSHS and/or
u3| on) and may bepresent I'n unit formin

&tﬁ@ﬂfsﬁﬁg agen®: fAlldredivelys thegetve peptides mndl uther imfedi¢ndnmay be in
containers or in nmulti-dose conéal ners

aovdler fosme obiaingd ibycasertisnisplation gk serily solid pr rPé(Olﬁ?lgPhZE\UHB from
e f S ti
SHBEB o el I8 TS5 NenThE 8! BiRIB e vt
QMef@Bubsi ons in oily or aqueous vehicles, and may
contain fornul atory agents such as suspendi ng,
stabilizing and/ or dispersing agents. Alternatively,
the a t|v
TR DB LSRR, s and

Sfuven@r thity ade yWElhichdw@tih ale bito rTItS1@|pa>E$1blla f@:rr example, to prepare
constitution wth a suitable vehicle ?ﬁ steril.e,
\Z

p‘?h@@eﬁ isinge owgatos st oFaaniss s0lvers) dhalojsiii ACFeRiEble dFom the

Slgkgﬁggﬁ?%% o t(':h%?l | Xn c?zﬁﬁcﬁr% @)ﬂ%?te? ?{gﬁﬂ ?Jl%nt%’ ?ﬂ:hcag GCetone,

%@ﬁé &!1@ ctheo], $36PpFRIyE a1cbmpa1ﬁfeﬂfye selphostiilqniyded eﬂhgrs(sndl as the
nore organi c sol vent (s) that is/are acceptable

tmredwtﬂymld) undsirdh¢ name EpWﬁml” refivalegels and pRlzsthylepe glbjcols Ci-

V@‘é@les{e g&%@é&%&% azébc%th%?fl &5 1?@;%8]?}'1 l&‘ﬁzﬁh Ittg%bﬂ’ triglycerides

Hu¥eCls BehBlodusty Gharkstel Nehder aBk (hbﬁleSfMﬁglyb‘ld,e fsopfopyn &i’g&nsate
"Dowanol ", " pol ygl ycol s_and pol yet hyl ene glycols, Cl1-

adnkmbl, séneralsind fvegdidhle odhandpalydilesanest hyl or i sopropyl

| actate, fatty acid triglycerides

+ Preferably, the pharmaceutical formulations of the therapeutic peptides of the

invention can also take the form of a solvent or diluent comprising the peptide.
Solvents or diluents may include acid solutions, dimethylsulphone, N-(2-
mercaptopropionyl) glycine, 2-n-nonyl-1,3-dioxolane and ethyl alcohol. Preferably the
solvent/diluent is an acidic solvent, for example, acetic acid, citric acid, boric acid,
lactic acid, propionic acid, phosphoric acid, benzoic acid, butyric acid, malic acid,

malonic acid, oxalic acid, succinic acid or tartaric acid.
More preferably, the solvent is an acetic acid solution. The solvent, for example

acetic acid solution, may be present in the composition at a concentration of less than

1%, 0.5%, 0.25%, 0.1%, 0.05% or 0.01% acid, for example acetic acid .
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such as the products marketed under the nane
"Mglyol", isopropyl nytrisate, animl, mneral and

woewedssbe oi |l s and pol ysi |l oxanes. Preferably, P€T16B2005/003245

phar maceuti cal fornulations of the therapeutic

pepti des of the invention can also take the formof a
sol vent or diluent conprising the pepti de. Solvents or
d| I uents may i nclude acid sol utions, Hﬂétt yl sul phone

raé%’i ebtbs el nvetip there is prov € use of an acid in the
zﬂluﬁi% % 3 g}e(ai Rhefs 13Ash H}Yérolﬁ%\f:ﬁmltm 15%51%&33#}5 fungal

e so Iue I's an acidic solvent or exanpl e
aﬁel:tﬁ(ﬁl aCIhél fueddl ribfecie ehaylimr bychoingicosisac Ongclamydosis may be
propi oni c acid, phosphoric_acid, benzoic acid, butyric

seused braji Bnges drommbeinpet Herigd tox e gonygi HZC@B&EIPW pp., for
aC| d 1% the%u C%q% In‘*l:a ’ﬁ’zclJXB o fn?%r%eggglé/ ar Fi }Dce}zoglﬁﬂp?ﬁﬁ Phbrush. The

e Sso

%ﬁﬁt Ith B@ hﬁh&@i’n@éﬂo&ﬂdesﬁﬂbecb Prqfe@blithe atidtibacetic a01d Preferably
conposition at _a concentration of |ess than 1%

Gtil 3he acd mpromd@@% slutiorpaios eesrentrafign of Jespihaa 13(&& % 0.25%,

?’hfe/?’eo Ibé%p? @f)g 0 0actl ec)téangéle né‘atg:g cg@. %PLCQH}? Bl 'r?lgdlcament is

RBAMERLOr ¥ Rc hditBeitioa Tonfreat@ént 0T SR EXGnsle, Hadk.obi al
i nfection, in particular a fungal infection. The

fungal i nf ect i on may be onychonycosis. Onychomycosis

gnAg% bg W{e%ﬁgﬁ%ﬁi I un lil\§€‘f %elol eélﬁ%'l)]%nggsos%%%ls%ng egpeg&ﬁ,a%ccordmg
ki@ the’ 1'11%}9%}’ boA Cblﬂbﬁﬁﬁld)lg bf ﬁéfpﬁd@s” asTdds6HRIAIDErEN. MhbReHA “active
he acid may be as hereinbefore described. Preferably

tageltémaw alw qlceunp@ssaicplmrnanegﬁ@allartﬂfgﬁcbw amoweof ag jagidj as herein

f@i? \%’% S/Qh% %@l /gtalggﬁ %’éb% /ﬂf}ﬁﬂ%r %&:%o nl&]]?adleo?sip se&uentlally or
dﬁdﬁ)&% 3CR ok ferdlly feRéB'tHéi'sﬁdh AREnTEReHi GEBRRpichE
adapt e

for "topi ca adm ni stration for treatnment of,
for exanple, nails. As used hereinafter, the term

S SR SRSt RO AR,
qﬁv%?lﬁbf? %ré}@feeih&udééh theliRE '6!:“ sﬁféi‘%léfféaﬁﬁ @ﬂ&ctw%)ho@hﬁs%f the active

enconpass a pharmaceutically effective anount of an
agents,afor eample dgeptiddedeording tadhe \inveationtandna phimmaceutically

ni stered sinul.tangousl equent.i al |
eg{n ctive amount of an acuti as herein aéscn%eg, for g(he matufacture of a product, e.g.
a medicament, for simultaneous, separate or sequential administration of said agents

in the treatment of a microbial infection.

It is possible to add, if necessary, an adjuvant chosen from antioxidants, surfactants,
other preservatives, film-forming, keratolytic or comedolytic agents, perfumes,
flavorings and colourings. Antioxidants such as t-butylhydroquinone, butylated
hydroxyanisole, butylated hydroxytoluene and a-tocopherol and its derivates can be

added.

Also contemplated are combination products that include one or more peptides of the

present invention and one or more other antimicrobial or antifungal agents, for
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separately. It is generally preferred that such
adm nistration be topical. The active agents may be

wa@ceivsnissered in synergistically effective anoR@it/&B2008803245

invention therefore includes: the use of
synergistically effective anounts of the active

CRPBHE BRIVSRT Ao RRRRaRTiE 31 TEPIREER b i GempleKABCD)
31?8%%%2? ﬁlZp}{gb%rf‘ciirp Bjﬁﬁ-gm/[ﬁ?,dandf Bposbhfa] MpaiRACIANSR £ Riazoles

a nmedi canent, for  sinultaneous, separate
sticts sumitohatole dhiconazblea ketoporaizols aitdcagenkes pozacotweole and the

treatment of, a mcrobial jnfectian. .It js.possi

ke i SO YRGS bR e Fieapen (FRA63),and V-
. n acl: -0 1 . .

PRSI AR 036 Bl Svine LI nBlcR S &) Io¥ifafine fucytosine

r@erdth%femtliﬁﬁh?l adgienig s irballing [thesei degsribetinhémeid. ddnt &ldstingh it is

as t-butyl hydroqui nopne, butyl ated, hydroxyani sol e,

sontpmplaser Hipd ths pepiidse raiehh e o Elféh@}t MopiE fifungal agents

| vat _ | . .
35014810, WA Thigfops, FORAIT, AR A, wpics ysai
afndrbl€ingrE@ating, Mustifineprridnafiren endsthertopicaitagents.

antimcrobial or antifungal agents, forexanple,
pol yenes such as anphotericin B, anphotericin B |lipid

conpl ex i | 0 Do
SO B Denydes 2R SRy AEPAPA LGl B Gt e 886 dosase
oI e Bke.f e odanalationK &ir0b® 8azoheituted rthaothay atlease the

pozaconazol e and the |ike; glucan synthase inhibitors
Save neptidasfrofeunmpls, ime partigalgr Ratt pkilsaintestipg] or respiratory tract,
Vechj.nocandi n.(LY303366) :..Qri i '

XA ONEER B ¥ rRey Ry BRRIUY ot P AR s may be
LR Sor RampR, Neorh NESISmERS Wubkitestebie kgdhn as | polydetidel ghyrolates,
it is contenplated that the peptides m ght be conbined .
Wipobomesp it eoempisicngrigisronsgiéaiess nanppartislescpreWetsisy diese coatings,
ol ami ne, hal oprogin, .t.ol naft ate, e i cal
3oSop: nfaRBrite Maslietly bR o PRERL R evaR G stons,
AtheRld) ?Erifoﬁ@él‘a@dlyﬁsg@Bh%- dABEhd denak biid thehikepept i des

are well suited to formilation as sustai ned rel ease

dosage forns and the |like. The fornmul ati ons can be so

Gt ?ct)ﬂict:a ta r%ir}js %}tio'ﬁ,h it acr:t?xlzeeaagseﬁtstnrl]aey be formulated as is known in the art

for direct application to a target area. Forms élﬁeﬂy conditioned for topical
application take the form, for example, of creams, milks, gels, powders, dispersion or
microemulsions, lotions thickened to a greater or lesser extent, impregnated pads,
ointments or sticks, aerosol formulations (e.g. sprays or foams), soaps, detergents,
lotions or cakes of soap. Other conventional forms for this purpose include wound
dressings, coated bandages or other polymer coverings, ointments, creams, lotions,
pastes, jellies, sprays, and aerosols. Thus, the therapeutic peptides of the invention
can be delivered via patches or bandages for dermal administration. Alternatively,
the peptide can be formulated to be part of an adhesive polymer, such as polyacrylate
or acrylate/vinyl acetate copolymer. For long-term applications it might be desirable

to use microporous and/or breathable backing laminates, so hydration or maceration
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active peptide, for exanple, in a particular part of
the intestinal or respiratory tract, possibly over a

w@ensolesd tinme. Coatings, envel opes, and pr ot BCL/GB2005/003245

matri ces may be nade, for exanple, from polyneric
substances, such as polylactide-glycol ates, |iposones,

m.croenul sions,. mcroparticles, .nanoparticles, or .
ek B aniimizg . Thi Par R LeRRgT by ot ApprgRate thickness
ARk Wil §RoRHE S Gdsitkd DRt&IRE dnBEWEHdrt AhcHBN. CRSsit8bl8 thickness
stents, catheters, peritoneal dialysis tubing,
aviHigamearal ydew fromsabautdl (& toebbitk2®0 ngronisopi cal

adm ni stration, the active agents nmay be formul ated as

is known in the art for direct application to a target

qrogfbal f&ﬁ%tﬁﬁtﬁ fay veQR did foPRRH of (i1 d0ARAE 8 lacquer. For example,
appl e the f

cation ta orm ftor exanple, of creans,
nhd dsifurgal peptidesvdar e foringfardsin @rsobutioni for weimal sdromsstration that

!cg%t;glg?ﬁ%glisc%g%gg @%ﬁ?ﬁg{;ﬁ%ghg ;ﬂcgg‘i’llc aj&%;eﬁ%ég b:l’]ttyf monoester of
Eﬁ{"@%@k{"g‘m leg}%r/ﬂ'fale?@éﬁ%‘lgﬁ ‘?§op§ kohdi0aps,

I ons or es of “soap. O her
conventional forns for this purpose include wound
dr essi ngs, _ coat ed. bandages .or, ot her pol ymer coveri ngs,
Sharpacaytical frapations &rjtopisal adgupigiatiqndniy eQmpréssy fg;@gamplea a
e S s
he/ni bind dBaui 190 rmag/imd)for Akdreladeiweeh0, 1 trigémpapt 1 @lmgaal) of one
be formul ated to be part of an adhesiyve_ pol yner, .such_.
&% mywe phtheyneatidesn! the piesent dnxenHon specHicios thegipgicgtien or disease
%ogehgﬁgatern1applications it mght be desirable to
ud nrcroporous and/ or breathabl e backing | am nates,
so hydration or nmacerationof the skin can be

m ni m zed. The backing | ayer can be any appropriate |
{Qinenangssand: ¢reamsyigy, fo7 exanarie tisdorplpted Wil 4t uepsorRily base

SUEP R nBE 'P0RpegPle I AE KT Wbk, O ARRHORS by e
FeMinNatsd Fath A adiByud® Jily Babearddowin ©f gederabilko eO@hinrme @t more

| acquer. For exanple, the antifungal peptides can be
feoruhaifyinge chgentsa sidtilizing nagests, t SisPEaIng a 8890, s SYsRERGpE  agents,

b EhED of PR BEELE" T By ieBBGT O Y 6 Belhvered via
QoMBpUARIET 6.gaChd]didclosb® ORI OBY [Pafthe ONE. - 4,140,122; 4,383,529; - or
4,051,842. . The percentage by weight of a therapeutic agent of the invention present
in a topical formulation will depend on various factors, but generally will be from
0.01% to 95% of the total weight of the formulation, and typically 0.1-85% by
weight.

Drops, such as eye drops or nose drops, may be formulated with one or more of the
therapeutic peptides in an aqueous or non-aqueous base also comprising one or more
dispersing agents, solubilizing agents or suspending agents. Liquid sprays can be

pumped, or are conveniently delivered from pressurized packs. Drops can be
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Pharmaceutical fornulations for topical adm nistration
may conprise, for exanple, a physiologically

wa@ewepissbt e buffered saline solution containi NECHEBMHS003245

about 0.001 ng/m and about 100 ng/m, for exanple
betmegn 0.1 mg/ and 10 ng/ M, of one or nore of the
peptides, of the present inventjon specific f.or e

ORlVcse Visha VmBieb e AsoPReTEREPET L BY S, VY it ol adapted to
ggmigﬂﬁycon{eﬁfstcﬁéﬁ—'mée? or P8 af PEML ARG IbRr&N aqueous

roil ase w he additionh of "suitable thickening
and/or gelling agents. Lotions nay be fornulated with

AR BTRDOHE TSP Y AT ey bHgulalsd 1D orie piFSpgon in the
t%%)ﬁ.lgl& St thlR PRES )éb%lpg?ﬁfg% ?c(;arv? Eﬁg@@&i@ﬁt@ hA Y Yofnulated as a lozenge

kening agen agents. “The active
peitidr desingraingalas flavamirell lbasee resdally autrond aplcacesinsor tragacanth;
e.g., as disclosed in US Patent Nos. 4, 140, 122; .
pagdies sompriging thepsmppgipion in gpmepdasesich gs epatingaghglycsyine or

a therapeutic. n i ' r -
SuPELTRF YT ot PR S8R e prsn
Bekenti6R e @bdidabld liduidearfieom 0. 01% t o 95% of the total

wei ght of the fornulation, and typically 0.1-85% by
wei ght. Drops, such as eye drops or nose drops, may be

[5@{%1? L& gci%HW aal}glg‘rrlllﬁat%nSWtﬁe g)geg,&li’tem%}ﬁ oﬁ%g}g }irgé(l)ude, as optional

ueous or o gueous Dpase

GRFBAibSs N OpRiRatsuticBlle diceprbli NearAgeNt diluam, ubiohibdlizigy  or
agents or suspending agents. Liquid sprays can be

sl ingageatse and salnofethe itypedbipt ereravallatle i Heerb yFxarapies of

packs. ops.can, bedel i ver.ed wi ' e .
b s el v Bl Bt RS s o b P Solagieatly pffored
dglihe/ 8lutibrBilUafll &afk.eBpeciicomnWimRingOéxariplestofS fheCiatidry and/or
shaped cl osure. The therapeutic peptide may further be .
fdilumts ahasdiré vseftloiyi the (phanwdcaitical Zerpadations (o dhaypiepent gpvention
t.hroat. For exappl.e, the active i ngr,
B g 28 P aoiomisay TR OB el agts PruiSe gy o
SphattShidrat SUAE ASIBLHARGHRTAE.@ or tragacanth;
astllles conprising the conposition in an inert base

such as gel atine and gl ycerine or

The peptides of the invention can also be administered to the respiratory tract. Thus,
the present invention also provides aerosol pharmaceutical formulations and dosage
forms for use in the methods of the invention. In general, such dosage forms
comprise an amount of at least one of the agents of the invention effective to treat or
prevent the clinical symptoms of a specific infection, indication or disease. Any
statistically significant attenuation of one or more symptoms of an infection,
indication or disease that has been treated pursuant to the method of the present
invention is considered to be a treatment of such infection, indication or disease

within the scope of the invention.

Alternatively, for administration by inhalation or insufflation, the composition may

take the form of a dry powder, for example, a powder mix of the therapeutic agent
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present invention may include, as optiona
ingredients pharnaceutically acceptable carriers

|I|2|n emul si gent s
éﬂcfa S 1fab ehgé\? 3 Fr) é)a§enSL?h lacg%sglqr ér ? H%wgﬁxtcomposmon may
Exaprisesedfin SMahdssERs FRACRS fbek en@a[p@ﬁﬂes 2l daftfidges, or, e.g.
sol utions such aséf ysi ol ogically buffered saline
Q

sgalatineqndlisted perkisdrom Sheadi the powder inpyrbe adiglr@stm vath tbe aid of

oAbl a e o i B G Ml st B pmolEn e gessurized
I ﬁe{e%aeddé@trﬁfam@ omThysd @b ag) SAvdet @f&&@ﬁ@his@d ﬁpﬁé\%ﬁﬁﬂ S.P.in
sal i ne sol utions such as phosphate buffered saline

sdérasolyngd phe Tung, Ela@ke, Th¥W. pagDatis Dofeds.hpp.i 1N &24i Butterworths,
can als istered to the respiratory tract.

Tﬂﬂ&@ :ﬁﬁgﬁngg%B i nvention al so provides aeroso

phar maceuti cal formnul ati ons and dosage forns for use

in the nethods of the invention. In general, such
dﬁh&lg@uﬁo papticteewﬁthespremt 'mwemticm aih akdo bmlsninistaeecbi’n dnhegjueous

nts 0 .nvention effect] to.t prev nt
t&m e JHSEBHe o ARk Pt IR BUt orTHus, other acrosol

addufBalOrs gﬁlﬁ%ﬁ y el i ol by 19”';{ ' fl%@fologlcally
attenuati on o one or e symnptons of a nf ect
| atmtepia]ble d»ufferedekah’n&amttdmaton‘mmng between abdegd. (QUrmgaitand about

the od of the present. invention is considere
%@gérgf ?ﬁa%%rnmoa 0 @ewepﬂéeécq f Prosef @xenton gecitic for the

nﬁf‘c@ﬁ@n W b b%ettg %est D8odoN L Rid of ﬁnely d1v1ded solid
m ni St a

ternatively, tron by In ation
| peptitie Ioatnuolmc acitbpmmrlaeshdt laes notegisdodwed ér@sﬁejrdml (ixi adiquid are

d f wd f th . )

1418 Bisdelin éheaé)rré?ﬂcsa@m?miae rghanh gw%m%é?p%@sg ol Gggessat invention

I . .
1‘3%7 B8 o 1}1%5(3%& pusél-ﬁgjaog%%%r nd co ??s? ex§'rrpl X e@ Particles having

presente
capswras particdasize od bamaem abowe.1candge [uait alt@nativeb} bettveén 2 and 3
packs from which the powder may be administered with

t a- ditgelpdivided pastielas may bﬁmnamdabsbp vgpizagion and screen filtration
o7 erzé ?&hﬂ@g& WA R §E e ART ?ﬁ@%ﬁiest ﬁlﬁy be administered by

inhaling a predetermined quantity of the finely divided materlal ~which can be in the

form of a powder. It will be appreciated that the unit content of active ingredient or
ingredients contained in an individual aerosol dose of each dosage form need not in
itself constitute an effective amount for treating the particular infection, indication or
disease since the necessary effective amount can be reached by administration of a
plurality of dosage units. Moreover, the effective amount may be achieved using less

than the dose in the dosage form, either individually, or in a series of administrations.
For administration to the upper (nasal) or lower respiratory tract by inhalation, the

therapeutic peptides of the invention are conveniently delivered from a nebulizer or a

pressurized pack or other convenient means of delivering an aerosol spray.
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nmetered dose inhaler (MD) and the dry powder inhaler
di scl osed in Newi nan, S.P. in Aerosols and the Lung,

w@b@skesessS. W and Davia, D. eds., pp. 197-224,PCT/GB2005/003245

Butterworths, London, England, 1984). Therapeutic
peptides of the present invention can also be
adm ni eicter ed_in an aqueous. sol ution, when adm%]ﬁ%ggeg&% as

Pressynzeby o_E%ﬂkSor % hal CEPEY m 2Th guta ot heP &
@@%ﬁ : blﬁ@éhﬁx{l@ r (A 1B FRIBFo BN arfeO ML B tetrh BfiorB¥BARY, @arbon

ysiologically acceptable buffered saline solution _
dioxidaioniotiger Baitxise maab dutheOcalO bf myredsudred zedposel, thedosage unit

ng/ M of one or nore. of the pepfi.des of th rese .
MAY b tdelRMEsE i PrOVidihe ﬂWéﬁﬁeﬁain? ¥SToh T5ieEy atmqup F@C‘B@Z@I‘S
ik g,eﬁut @feyn&eﬁ&%h tb”tﬁcléscic?%ﬁﬂeﬁfn{ ¢! Paidhivivdsds,624,251;
sol I & peptidée or nucleic acid particles that are not
3763 07 M aba1r44ay anendas,olT Aetdsqludetivaryesystess ofi ieftype disclosed
the practice of the present inventiqn. Peptides of the
hareigerite | pAdlAbleo oy NHBETES EPBISECIAls SPHSES ngichidige risisons

nd ¢ rj 1.ng| I\ I C : ' n :
T e e
PhdrBobal 06e{Wal ORiNERN). Fod tigtra3ndsal adninitrytichi, vhedherapeutic agent
particles may be prepared by pul verization and screen
fuey elsatbecdminisieged wemese; dessyie AV FwY, pyehiaseriapplasiip bottle

articles e _adnni ' X . .
BB blvst of eet-s A SpBleRLolorOR s the distometer yintrop)
WY 6B Mchdlg (Rikd-he formof a powder. It will be
appreciated that the unit content of active ingredient

or ingredients contained in an individual aerosol dose

f .each dgsage.form need not imn.itself, £o L: :
BertBE00vE TR S0 PRRARls i g et BRI B other
{HafRehti®NagdnBdi ot | SRngile,di @RS IRVASE Alibinflat@ssayy agents,
effective anmount can be reached by adm nistration of :a
pitihisthmings,dirondodjatorsrandshe fise.cuhather forthecopdigions described or
anount nma b[e achi eved using less than the dose in the
SIRay e’f?f%mmé"rther individually, or in a series of
adm ni strations. For adm nistration to the upper

é‘ﬁééﬁ)%slentoﬁwleﬁw algg 3)%\5@@50{1 Bécfeéﬁﬁ% Byl 1R Feplid@nthat Afve low

apeutic peptli of the invention are conveniently

eexlidityefioe dorfiiad buiman @b uthiez eminal calls but have desirable antimicrobial, e.g.
antifungal, properties (permeabilising fungal cell membranes, lysing or otherwise

killing or inhibiting the growth of fungi).

Candidate peptides may be obtained from libraries of the peptides of the invention as
described herein. The peptides can also be individually or rationally designed to have

specific structural features.

The invention will now be described by way of Example only with reference to the

following figures:

Figure 1 shows the amino acid sequences of four peptides according to the invention;
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pressurized pack or other conveni ent neans of
delivering an aerosol spray.Pressurized packs nay

WE@wpHisss2 a suitabl e propell ant such as PCT/GB2005/003245

di chl or odi f | uor onet hane, trichl orofl uor onet hane,
di chl orot etrafl uoroet hane, carbon di oxi de or ot her

0 3t Fon S50 S B BU BT BT P il ot
g@eﬁﬁdgg VA () 7TB§ bEFeARBM Y ith MNRRbidRI0F F'aggﬁé yde, but

[imted'to, those described in U. Pat ent
Nos, 4, 624,251; 3,703,173; 3,561, 444; and 4, 635, 627.

Aerosql. delivery systens. of the t di.scl osed her ei

E5Re. it Bttt JRRTURIET BN B SR gubrii affer () 4
$S.),

B e A e o e e

Phar noseal Co. (Valencia, CA). For intra-nasal

adm ni stration, the therapeytic agen al sqg, be. .

&ignre s @ istogiam AaensHAR easrpwﬁwéthg%wa Causidgatbicans,
' ' tyl ' t - i ler.

¥ @)t Bl ) s BB aimt FRRE Belp{iRS O KU I

the Medi haler (Riker). Furthernore, the active

ingredients may al so be used in conbination with other
Figira pdue histogiim showing thegesis| of 2 dog¢-espetse sypgrynent for peptide

ST or e . .
3 AR08 R b AR e 2 bow et
condi tions described or sonme other condition. The
present invention also provides a screening assay for

Begire @ds 2t graph phovdng S\Wneigeisers Syipel #AARauTh ihths Repsence of a
ot her -ani mal Ils i f.abl e antim crobi al,

éa.mgg. Oéf% §¥Il}r§8§ﬁ}dep4r%;§é9%|ﬁ\é§F eér{rr"eabi l'ising fungal

cell nmenbranes, |ysing or otherwise killing or

i nhibiting the growmh of fungi % _Candi dat e pepti des

Fagurpd i ptesaheshopingthe syvavel 68 3 ditferpal shaipsiod bactgra athld hours

SRR B RGO RSA p5ucd” ° °

specific structural features. The invention will now
be described by way of Exanple only with reference to

tHigure 8 is a histogram demonstrating the synergistic impact of 0.01% acetic acid on

the antifungal activity (against T. rubrum) of peptide 4 (1mg/ml) at day 3 of growth;

Figure 9 is a histogram demonstrating the inhibitiori of T interdigitale and T.rubrum
by peptide 4;

Figure 10 is a histogram showing the effects of Peptide 3 and 4 on 7. interdigitale;

Figure 11 is a histogram showing the effect of acetic acid on growth of T.

interdigitale;

Figure 12 is a histogram showing the effect of polylysine on T. interdigitale growth;
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following figures: Figure 1 shows the am no acid
sequences of four peptides according to the invention;

wWO@enes622 i s a hi stogram denonstrating the gr or€TIG82005/003245

the fungus, T. interdigitate after (a) 4 days and (b)
7 days of treatnment with the peptides of Figure 1;

T g B AT o 00 Cras A gL R T B Glpg on he
oW theAIMRIM-ME t h the peptides of Figure 1; Figure 4

i's a histogram denonstrating the growth of the fungus,
Candi da al bi cans, after (a) 24 hours and (b) 48 hours

. treatnment with the.peptides .of Eigure 1. Figure 5
Taeut 2ot B asiran PR b itagash oF 0f Mghale B gprum by

of iL,aeni for peptide 1 (shown in Figure 1) on the
S?ré wjt:ﬁl?%iﬁl%andi da al bicans after a 24 hour treatnent;
Figure 6 is. a graph showi ng Candi da spp. survival at
24 hours in the presence.of ar e qf doses .of .
BaBHE db> 4523 WAHRER™ Fherig éhel;e?@%g Hea ieficed gonggRtration. of
Wele? ' ; Iy ent strains of

?ggi%eg?]anggtﬁ @gﬁ%g%@d%'lgﬁg&l %@g’ence of a range of
doses of peptide 4 as shown in Figure 1; Figure 8 is a
hi st ogram denonstrating the_synergi stic_i npac f
dligrresl § dvt ustograny shywing thegifect of fiersen ﬂ\?igfwiwggi ey um;
T. rubrum) of peptide 4 (Ing/m) at day 3 of grow h;
Figure 9 is a histogram denonstrating the inhibition
Higare 1171t emikteriatshowirg the etfbeturh Reptipe ptand &Na€l ohithe gpewth of
10 is a histogram show ng the effects of Peptide 3 and
Al deterdigitabeer di gitate , Figure 1 1 is a histogram
showi ng the effect of acetic acid on growh of T.
interdigitale; Figure 12 is a hi stogram show ng the
afifae1 86 a pabl shewing thyefTect bfPeptidee @i dnal @ndidcomibiznhs gin@eased
13 is a histogram showi ng the effects of polylysine
Al cpricpHAINGi ne on the growth of T. rubrum Figure 14
is a histogram showi ng the inhibition of T.
inter-digitate and T. rubrum by pol y-L-arginine;

Figure 19 is a histogram showing the effects of polylysine and polyarginine on the

survival of Candida albicans;

" Table 1 lists human bacterial, fungal, parasitic and enveloped Vira“tl"‘pathogens

treatable by the peptides of the invention;

Table 2 details the peptides which correspond to the amino acid polymer codes
shown in the Results and Figures.

The invention will now be described by way of reference only to the following

examples

EXAMPLES

Materials and Methods Reagents
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Figure 15 is a histogram showi ng the effect of a
reduced concentration of polyarginine on T. rubrum and

wa2006/0m662 di gi tate; Figure 16 is a histogram sPOWGB05/003245

the effect of trinmers on the growh of T. rubrum
Figure 17 is a histogran1shomﬁng the effect of Peptide

d h A f
P%Ptgaﬁ ok B G theR ey spab s Ry abit fh o By
@ﬁﬂ%g %ﬁ@@ $aAkbdd €L AS8A SlvkreCOMSRBY TR Aneptide

Fi gur hi st ogf am’showi ng the effects of
pappliey sNaeMﬂid Spol@‘aas@bmgn eFramce)) her Signed-Addriahf Ghanmaila

R araisin s ot drniKopbe e Bdthapbier el igRid pye
t Enal 55 ag SclPolhfich bf‘i’@@é Ml 63046 e Wher ek e ﬁ"cfdy
Aereby ndh PO S

correspdnd he "anTno aci d poly
GRAKS is BoYdiinhdhtd ienRemidht Blgarml B gnt . I'EhWeneng@ﬂtatem
wi |l now be described by reference only to the
faseticoagihyaeaddegias 8 seiXaHL Eﬁ%@@}cm@oawé OME?-hods
Reagent sAl | peptides were produced either by
sol i d- phase synthesi s under contract by
I nvi trogen- Evoquest, Carlsbad, CA, USA or were

%%#%gggo d froma peptide suppller NeoMPS SA
urg, France) or Sigma-Aldrich Chem cal Conpany

Lit”rgc’hoég}ggrt (?nte}')cy% %‘ﬁlg adsﬁztl zz)%cp {’éﬂ?ﬁhgt&ry ?Wb%bé@@PF
TT.Q”SDﬂstr:hﬂs weeabtdibéd Bom (e Blator [ﬂdllecﬁdryofsﬁaﬂt(gdnnc rFungl

experinments fromwhich Figs 2 - 8 and Fig.
&r.wlam«h majpiained e cultyia sbya dgagien st aapé)m%ﬁt@bft aﬂogthly

f Pervals on n%ﬁ)p%sr 8k S%ho?;udgs ég/a?r el?latﬁoqgcgrﬁextrose Agar at 30°C.

Candida albicans strain 3179 (obtained from the National Collection of Type
Cultures [NCTC], Colindale) was maintained in Oxoid Mueller Hinton Broth

at 37°C. Streptococcus pyogenes strain 8198, Staphylococcus aureus strain
10642 (methicillin-resistant), and E. coli 0157 strain 12900 were obtained
from the NCTC, Colindale and maintained in Oxoid Mueller Hinton Broth at
37°C.

Fungal Growth Sensitivity Assays

To determine the sensitivity of fungal strains to each of the test peptides, their impact
on fungal growth was assessed as follows. Suspensions of T. interdigitale and T.
rubrum conidia and hyphal fragments were prepared by adding 10 ml of fresh
Nutrient Glucose Broth (NGB) (Oxoid Nutrient broth containing 2% w/v glucose) to
a slope culture and agitating with a spatula. The resulting conidial/hyphal fragment
suspension was filtered through 2 layers of sterile surgical gauze to remove large
hyphal mats and pieces of agar. 20 pl of this suspension (absorbance at 540 nm
around 0.1, corresponding to approx 10® propagules/ ml) was inoculated into each

well of sterile, 96 well microtitre plates to which a total volume 80 pl of nutrient
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Trichophyton inter-digitate (NCPF 117) and
Tri chophyton ruhrum (NCPF 335) strains were obtained

wo caa01des2 Nat i onal Col | ecti on of Pat hogeni ¢ Fupgi/GB2005/003245

Bristol and maintained in culture by transfer at
approximately nonthly intervals on sl opes of

Sahuor 'S agar and Potat o xtrose.Agar..at. 3Q0C. .
it a0 e ot 1Pau SHURP e yih EPreviously been
. : "
B e e e P Rl sy O Qo was made
BpottithaN@3 fediint egldws oplusssqyangef sapplicailer 8M9&f the same
St aphi/l ococcus aureus strain 106 ‘

. ! 42 .
ceraeRiralian phhecReriidgremplosid sp)- el grpavh syithin the ples was

g 8 T RO I 20
Qepgicibatiohy a#®®ays To determine the sensitivity of

fungal strains to each of the test peptides, their
i npact on fungal growth was assessed as fol |l ows.

%us%e sié%ng Ooiuer i&gsg sdi gitale and T. rubrum conidi a
al%—%wmgm%—s—v%r_ e prepared by adding 10 m of
fioeRferMitld the BénsfA ity QF Eurkfad bthaifisNGRacH 6Kt destipéptidesttheir impact
broth containing 2% w v glucose) to a slope culture

andCaadida suivipl wias Bssgsssg as fllowsTRealpicgus eyliges were grown for 18-

i.dial/hyp fr.agnment ion ' .
oY BB, PRI}  PASCEIRHR G b1 S rpeie
la2n060 RyPha!1 oiSa thaghe@Gfith BéstaNRkller?intidn Bfothhidjusting the
suspension (absorbance at 540 run around 0.1

awmbesgiviatile gelisdodsprasr 51080 mndpay L0 garl. Asspy hutfer was prepared

AL ISR s A0 o T gy e
Mt rieff BB désdituNeBwiter WitoaPR @it Gt Septide Wdhcdfirations was

peptide sol ution had previously been added. Control
\wdii¢dstovessterile polyerdpylend iseawtdappdd vial andsldayl of thaendida albicans

l. d ith di | |
R o TV B B RSP v
REH FH© AR 88 MdmSR)of EHREA s Qubvivink tbis etdi@ined by serial

pl ates was nonitored by absorbance at 540 nmin a
Milotion éxk stetiket phasphate buffbred rsalivdh (PBS)cangd plaigng7out onto 9 cm Petri

dishes containing Oxoid Sabouraud’s Agar (20 ml). Counts were made after

incubation of these plates at 37°C for 18-24h.

Bacterial Survival Assays

Streptococcus pyogenes strain 8198, Staphylococcus aureus strain 10642
(methicillin-resistant), and E. coli 0157 strain 12900 (all obtained from the
NCTC, Colindale) were grown for 18-24h then stored at 4°C prior to use.
Fresh cultures grown overnight were centrifuged at 2000 x g for 10 min and
washed with fresh Mueller Hinton Broth. Sensitivity to each of the four
peptides was assayed as per C. albcans described above. For E. coli and S.
aureus, the starting number of cells for the peptide sensitivity assay was 108

/ml and the medium used for enumeration was Nutrient Agar (Oxoid). Str.
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day i ncubations at 300C. Candi da al bi cans Survi val
Assays To determine the sensitivity of fungal strains

wo eooeacdssnf the test peptides, their inpact onP@EOHB2@E/003245

survi val was assessed as follows. C. al bicans cul tures
were grown for 18- 24h then stored at 40C prior to

use. Fresh cult 0 [ ntrifu
arogfa@vogrﬁwg}eﬁwaﬁg%%?? S S ecglrMu?vﬁefﬁil ?I?“e P
E‘lerktté}ﬂngﬁﬁltnber Gells Tdrr’tﬁesteth%sa?lk' RS Towdr tﬂéﬁﬁfaﬁf& ¢hd SthkO
etween 5 x 106 and 1 x m . Assay buffer was
?u(r)zam Irvlﬁd 1 %fy /rad di;]m gpid@ned sofviveEBvare detarmined GisthgnOxoid
ni M sodi um p ph buffer, pH 7.7. 35 m of assa
Bofptese Saye hear Ing 6’2&“6 o? pepti de d
concentrations vvas added to a steri | e pol ypropyl ene
screw capped vial and 15 m of the Candi da al bi cans
i nocul um descri bed above was added. The vials were
Resulbat ed at 370C in a water bath for 2 h, and the
nunber of Candi da spp. surviving was determ ned by

serial dilution i n sterile phosphate buffered saline
biidsition of] Tricianiif p. cxonwvih y Raptiges 14 di shes

ﬁ.’gwnt ag]?]icg Y ﬁeg%‘@gf (gour ﬁﬁlése%%l{h %glgs 2?‘)%@@%?& SrubFi7 and

¥BicBONorBafr Bigitale, WetedutatedASS @3s6riB¥d §1PVi0G4E tithe materials and
pyogenes strairn 8198, Staphylococcus aureus strain

D8l (seeticni, dit [erowihrmedigmaipne (eoairoEculies) s ey inmedium

1239025 S A8 T e, IR 3Bt ot 7.
%g%@&w UAHAC T, OF WA OVAS NhGBscdvepye Iﬁ@g,w%m%@doﬁ;cal density

for 10 mn and washed wi th fresh
I(hhsbmanﬁr att5|40mﬁe aﬁen4 amd' Y dew ivavhuwf Comparted te condpli wetreated

was assayed as s .d a

SETPlo, (s PeRidS Ef»‘é’fe ‘5 ity H@ﬁﬁﬁﬁﬁe ’srfp Sitls (o and T

trD%u n@t{éqﬁ g? 'dX 114n@ 95 @¥niEScul@fes/ dHeadiMidstt sﬂﬁln continued
I'u enu ratlon was Nutrient Agar (Oxoid).

$ propy ag mdmt@lrlmmbrems iveOD resdings, hetwsth daysst agli hs on

Muel | er H nton agar and so

Inhibition of Candida spp. growth and survival by Peptides 1-4

The yeast Candida albicans was cultured, as described previously in the materials
and methods section, in growth medium alone (control cultures) or in growth
medium containing 50pg/ml or 100pg/ml and 300pg/ml or 500pg/ml of peptide 1, 2,
3 or 4. Growth of C. albicans was assessed by measuring optical density (absorbance
at 540nm) after 24h (Fig. 4a) and 48h (Fig. 4b) in culture. Compared to control, un-
treated samples, each peptide tested significantly inhibited C. albicans growth in both
a time and dose-dependent fashion. Dose-dependency of growth inhibition was
further confirmed in experiments in which C. albicans growth was assessed optically
after 24h in culture under control (growth medium alone) conditions or in the
presence of a range of concentrations of peptide 1, from 50pg/ml to 500pg/ml (Fig
5). In a separate experiment, C. albicans survival was assessed after 18-24h in

cultures grown in medium alone (controls) or those including a range of
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the starting nunber of cells for these assays was
| ower than that for the other strains, at 106 /m.

W@ER00s/0Bpenenes survi val was determ ned usi ng ROI/GB2005/003245

Tryptose Soya Agar in place of Nutrient Agar. Results
I nhibition of Trichophtyon spp. growth by Peptides 1-4

Two clinical el t.d I , .
wmgamnof Ropb G cnernins LS ool TR B St the
dﬁﬂ"or Qﬁ§ GE 'ag’s%%e@'i) é%gﬁja)éohﬁs the: oAt iﬁrduﬁln% 88 Geased
In growt I um al one (control
@uhﬁu&:@&épeﬁdentmagnﬁv@?tg 6edi um cont ai ni ng 50rrg/ m of

peptide 1, 2, 3 or 4 (shown in Figure 1). Gowh of T.
interdigitale and T. rubrum was assessed by neasuri ng

%[lli}ﬁ leBB'o‘f’%lact%ﬁglsgwmgmvﬂag ge at 540nm) after 4 and

yS 11T cutture. to control, un-treated

SM@:I &Sinic@l¢ hrgdepibi dlﬁacteeﬁl eghtlsoggns, f IECaRDl Y7, nivthicilladresistant

T. |nterd|g|tale%§h% and T. rubrum (Fig. 3)

Stapfwiocagcusagiras A)Céwi rYTePEAGPEHS oV IBFIGSa RIsTS §¥Posed, as
[ ain

el CROAIUER hOni s 43 hafbRALERDYo hIERAFWntathing a

r ea ngs ween ays

cadi dfaosfirag b hpeptide dUAVEY 8lpetiyd GEBH, i sdeplel-of eddiebacterial
yeast Candi da al bi cans was cul tured, as descri bed
,@ubvneowglreytrmsfqrr@ ton eppTPBIaje sald mbe geovdBcnedia, platgs and the

Auhth EEHE G mE HE PR, et bt R erowet

P64 Bon@iniRe Béptﬂﬁ 4b,sa121ple§ adessékd éﬂe@%@@f A@er 3h of exposure,
al bi cans was assessed by neasur |0?1% optical density

Papisdr bigosicanisiingsveval 2 oo s g Compred
t I t t ed
Sl witoaled Siuted Fa dRERENRTRA L 1011 D DR

C. albicans gromh in both a tine and dose- dependent
fashl on. Dose dependency of growt h inhibition was
b EYC1d¢ eosratitifungabastivityrefpeptide 4 whi ch C. al bi cans

%ﬁﬁtﬁc@aﬁpﬁisessﬁa@%" cﬁ?q#%%qn&%@%g FERI T ops i uedia

teRBeriments shown in Figs 2 and 3 contained 0.5% acetic acid as a peptide solvent

(detailed in materials and methods section), a separate experiment was set up to
ascertain whether the acetic acid itself might play a role in peptide activity and/or
fungal survival. To this end, T. rubrum growth experiments were established as per .
methods and materials section, with growth medium only, growth medium containing
only 0.01% acetic acid, growth medium containing 1mg/ml peptide 4 and growth
medium containing 1mg/ml peptide 4 plus 0.01% acetic acid. Growth of the fungus
was determined by OD as described previously after 3 days in culture. As expected,
peptide 4 inhibited T. rubrum growth. 0.01% acetic acid alone had no significant
effect on T. rubrum growth (Fig 8), but when included in the medium with peptide 4,
the presence of 0.01% acetic acid significantly inhibited 7. rubrum growth more than
1mg/ml of peptide 4 alone.

Inhibition of T interdigitale and T. rubrum growth by Peptide 4
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presence of a range of concentrations of peptide 1,
from50nmg/mM to 500nmg/mM (Fig 5. hi a separate

wexpenissent , C. al bi cans survival was assessedPEr/GBr005/003245

18-24h in cultures grown in nmedium alone (controls) or
those including a range ofconcentrations of peptide 4

e "ehfiopr SHeEs oo g Repeine + B8 thecSoudh of, Pk sop. was
QeiBhed il Sin %r&xﬂth%kég%[seper GefERAS 86U hidtiRdds. T. rubrum and T.

dose- dependent manner (Fig. 6) Inhibition of Bacteri al
Suendigitdle yerPepltirdé id Midien aonnpea imedium @pgtaining 3 different
bacteri al pathogens, E.cali 0157, nmethjcillin-resistant
DB R L PR b0 (RRRAT 31 PR SEgbles. Mol only
RYDIAD SRrNBER BRRSIRE bRRABRE hbRFCarRE VY HIRUSklial GréWi@ of the
material s and net hods section, to a range of

donpuai wanglegermardebyfthe dDeat dasdribed wevioegyi after496 hours of

After a peripd of 3h, sanples of each bacterti al .y
drqubation akpR G rahshevh &y Higrre g thisei a55ays SCQP%IEII% the, inhibitory
| | at habl ' i
R PHR P (5 vt OF SR Ul M e T, P RAgitale
reAkistentbombee susceptipkepioi the inkjbitayrpifeds af Betitedt titdteent than T
18-24h. After 3h of exposure, Peptide 4 significantly
irebrivt. « @epvelir o Vel nigrdigihels W%“ct”étilf’]é?deﬁ rPﬁpﬁg? r_(.]OB(_:CIl-}r)a%/lons of
W&ij to control, untreated cultures, in a dose
éperdent nmanner. Acetic Acid enhances anti fungal
activity of peptide 4 As both control (non peptide)
and test (containing

Dantide
gplidessnd 4

]
YA LG A

551 g §PRACS AR . JOWBht ai ned 0.5%
Ci . ) S detail e
SRS REBLALE SO SOk S il s s
RS wHe tinhiPitiod &S&8r et petieiniedr ad Iper ansttrials amiddmetheds fin the

mght play a role in gep_ti de activity and/or fungal

shpepcy 0f, acegict #id. dgaPepfides Jlo? we grighly nhiprliobie gpd therefore
r l.i_sh { ] j .

AP A SRR BB M N L RS O o

Qefilfosabeht. Wi T, in@rdighdie Reliirgswesdraivifog7 dagy indthe presence
peptide 4 and_growt h nedi um contai ning | ng/ m Ioepti de
wfdteptide 30 Poptideet icr mediam dpesithoro aertics afidygelvent and growth

measured by OD, Peptide 4 was seen to significantly inhibit fungal growth (Figure

10), whereas Peptide 3 showed no inhibitory activity (Figure 10). This increased
activity of the cationic Peptide 4 over the hydrophobic Peptide 3 in the absence of
0.5% acetic acid suggested a significant contribution of the acetic acid to the activity

seen for the hydrophobic peptides previously.

Effect of acetic acid on the growth of T. interdigitale

The inhibition of growth of T. interdigitale by acetic acid was assessed by
establishing fungal growth experiments as per the materials and methods section. T.
interdigitale cultures were either grown untreated or treated with 3 different
concentrations of acetic acid at 30°C for 96 hours (Figure 11). This illustrates that

there is a significant effect of 0.5% acetic acid the same concentration as was used
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significant effect on T. rubrumgrowh (Fig 8), but
vvhen i ncl uded in the nedi umvvith peptide 4, the

01% acetic aC|d n|f|c nhlbt
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Peptlde 4The inhibitory effects of Peptide 4 on the

gactiwe hompound aghimshitichwpgppr sps det er mi ned by fungal
growt h assay as per nmaterials and nethods. T. rubnim

and T. interdigitale were cultured in nedium al one or

| BrroR 4 POl a0y 8h8bR Y BudiidislSRbwaPncent rati ons of

Peptide 4. N0 acetic acid was present in any sanples.
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|11hb|dhs¢1meyofezﬁcfeectacnf @Raptal dentdeatad Thénrepdipitale obltired land those
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NEEAIRING doeb’fqeaﬁ@g/@l aRd SOnnY; efpafy-lwsinesmelecygy fanging from

25 R BRETof200 YIS T Rl Sea LSBT bPrte 7
Bhfeegigialefin Regh d:Ld’@@e Fas Bsbesbedaftd: 96 h@s di 30°Ca B@ﬂﬁﬁ@é&td’f poly-

The antifungal potential of Peptide 3 and Peptide 4 on
TL-Liypipe raplgeules énhipiteda thee gromdh cértlijw infardigitajeo Figure 12) but

aﬁﬁear)éaisencl:aerg errn]:)Pec nguﬂ%%négf gr&%é,%{ ) g%nc%%grgtlor}sqgsgg xlg}ubltory

acell C acCl

haetiv Rp Rk iseerpiithtthe hefl el bﬂ@ﬁﬂ@@bﬁuﬁd’ﬁﬂdd’@ﬂl&:ﬁﬁth)bnly at higher
previ ously been tested agai nst Tri chogn%lton sp

awacenirationsy (Fgurs dQ)ﬁthls sugpests that igravth btt@neefggﬂswﬁ L gsine on
own for the resence of Peptide 3,
&rﬁe@%&w " g ﬁ%%‘ftg 5Ia8 qeﬁ)e Ci gceti c ac!od sol vent

and growt h neasured by OD, Peptide 4 was seen to

significantly inhibit fungal growh (Figure
Effects of Poly-L-Arginine and Poly-L-Lysine on the growth of T. rubrum

The antifungal activity of poly-L-Arginine versus poly-L-Lysine was then tested
against 7. rubrum. The inhibition of growth was determined as per materials and
methods in the absence of acetic acid. T. rubrum was cultured in medium alone, in
medium containing poly-L-Arginine (28-86 amino acids in length) and poly-L-Lysine
(100-200 amino acids). An uninoculated medium only control was also established.
Cultures were maintained and growth monitored for 96 hours at 30°C. Poly-L-
Arginine and poly-L-Lysine both inhibited the growth of 7. rubrum (Figure 13).
Poly-L-Arginine was more active in its inhibitory impact against 7. rubrum than

poly-L-Lysine when tested at equivalent doses, totally inhibiting growth at 1mg/ml
(Figure 13).

Inhibition of T. interdigitale and T. rubrum by poly-L-Arginine
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10), whereas Peptide 3 showed no inhibitory activity
(Figure 10). This increased activity of the cationic

woepbiotkss2l over the hydrophobic Peptide 3 in tPEI/GB2005/003245

absence of 0.5% acetic acid suggested a significant
contribution of the acetic acid to the activity seen
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The effect of peptide trimers (3 amino acids) on the growth of T rubrum

The activity of peptide trimers of poly-L-Lysine, poly-L-Arginine, poly-L-Histidine
and poly-L-Tryptophan on the growth of T. rubrum was tested. The inhibition of
growth was set up as per the materials and methods and T. rubrum was either left
untreated or exposed to 2mg/ml of each of the trimers. Cultures were maintained for
96 hours at 30°C. Fungal growth was measured by OD and the results displayed as a
percentage of the growth in the untreated culture (Figure 16). Poly-L-Arginine was
the most active peptide against 7. rubrum with only a 3 amino acid polypeptide

required to elicit a significant reduction in growth of T. rubrum.

Effect of Peptide 4 (1.2mg/ml) and NaCl on growth of T. interdigitale
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Tri chophyton spp. is both size and dose-dependent.
Ef fects of Poly-L-Arginine and Poly-L-Lysine on the

w@e@ewiBesf T. rubrum The antifungal activity oPCT/GB2005/003245

pol y-L- Argi ni ne versus pol y-L-Lysine was then tested
against T. rubrum The inhibition of growth was
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averesetapi adgjer thenmarteriale @ntl am@hbdmd ithenalemhge efovetiokeidaCultures

aI SO Sltg]grglfl% r(])g gX}Pﬂ%M tg)u q:epsug\g“?&) uqr;r% Ir%]ltgg R? &%Q? ﬁ%ncgﬂ‘ga\%ons from
?,@b%ﬁ&i&%g?rﬂ%bﬁ@tznt& 5l L R el SvE AMikkaled TFor DER raf‘ BY°C and

I gure gl nit ne was nore active in it

igfdvithi dssesyed byp@bx asa@acﬂiieﬂ previoudby (Figtded!Y).pdhy ah’aﬁ»}ngalrm:tlwty
when tested at e ent doses, totally inhibhit %
Qif BﬁPTFFlea‘l Wlaﬁﬂ%# e(crqdatzyﬂ@ it )Con‘Ferﬁ‘HPB‘PI%% %seotP of m GXC s of those

i ﬂ.h‘l%b hﬁlglsoﬁ)gﬂ:a o(#ﬁ%ﬁ%mﬁ jén l:[glé;) aglltlgﬂla%’gﬁ? activities of

@ﬁdiogehoéy PLdUfaRingasret aatlaepdredssd tieing u@nﬁlwdgay geavioly salt
experiments as per the materials and nethods section.
Tongeppatignsand T. interdigitale cultures were either

grown in medium alone or in nmedium containing 3

di fferent concentrations of poly-L-Arginine. No acetic

Hieds ¥OSepRHE S Bdinét T Ao AbRABSat hidiialifof@htaibiis wer e
used to iTTustrate background absorbance of the nedia,.

(Suowfad of C. taflicqnsrigassasoresedien datatleddnl misthedscndmaygrials following

r1b revi ter 96 haours of
Pl 4 %t Par i, S Sl R SRR 4. Two
%eﬁééﬂﬁﬁumt & NREF Rse Hitrddub@i ifleMhe bRovithSasdMl to ascertain the
(Figure 14). Effect of reduced concentration

(npavtrpfimtysiofogisel gk virnibigh st cpnditigbs (knoayrytoTinhibit endogenous

Shisteny potyR agitnenes ke ey ireciy ey ef hepi By dporved a
%R’%%X%Qf Eélﬂg(g}fg%l@a%oﬂg (FighR 1L /SR SorRBArARWFA%ptide 4 is

sectl
increased it can be seen that.the impact of the higher salt concentration is reduced

(Figure 18). Therefore, the fungicidal activity of Peptide 4 is not inhibited by salts.

Activity of Poly-L. Lysine, Poly-D-Lysine and Poly-D-Arginine against Candida

albicans

The antifungal activity of poly-L Arginine versus Lysine and poly-L versus poly-D
Lysine was assessed in order to determine, which if any of these peptide variants
demonstrated enhanced activity against Candida albicans. Candida spp. was
incubated as described in the materials and methods section for 2 hours at 37°C in the
presence of 100ug/ml, 1mg/ml and 10mg/ml poly-D-lysine, poly-L-lysine and poly-
L-Arginine. Survival was assessed as detailed previously and demonstrates increased

antifungal activity of poly-L-Arginine over the poly-L-lysine (Figure 19). It also
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and T. interdigitale cultures were either grown

untreated or treated with a single concentration of
w@eilogarsgsni ne (1 COng/ M), with no acetic aci d PCEEBR05/003245

in any sanples. Mediumcontrols were used to

illustrate background absorbance of the nedia. G owh

of the fungus,was termned by .the S descri
ety P RO S A v s ol aet S5y 16 the poty-1-
(¥igire 15). The reduced concentration |leads to a | oss
of activity, this illustrates the dose effect of the
pol yar gi ni ne on the Trychophyton spp. The effect of
peptide triners (3 amino acids) on the growth of T.
rubrum The activity of peptide trinmers of

pol y-L-Lysine, poly-L-Arginine, poly-L-Histidine and
pol y-L- Trypt ophan on the growth of T. rubrum was
tested. The inhibition of gromh was set up as per the
materials and nethods and T. rubrumwas either left
untreated or exposed to 2ng/m of each of the triners.
Cultures were maintained for 96 hours at 300C. Funga
growt h was neasured by OD and the results displayed as
a percentage of the growth in the untreated culture
(Figure 16). Poly-L-Arginine was the nost active
peptide against T. rubrumwth only a 3 am no acid

pol ypeptide required to elicit a significant reduction
in growmh of T. rubrum Effect of Peptide 4 Cl.2ng/ nT)
and NaCl on growmh of T. interdisitaleThe inpact of
various salt concentrations on the antifungal activity
of Peptide 4 towards T. interdigitale was
investigated. T. interdigitale growth inhibition
assays were set up as per the materials and nethods in
the absence of acetic acid. Cultures were |left
untreated or exposed to Peptide 4 plus a range of Nad
concentrations from100MMto 500nM T. interdigitale
cul tures were maintained for 96h at 300C and growt h
assessed by OD as described previously (Figure 17).
The antifungal activity of Peptide 4 was not affected
by to salt concentrations close to or in excess of
those found under physiol ogical conditions (Figure
17). The antim crobial activities of endogenous
b-defensins are well-reported as being inhibited by
even | ow salt
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concentrations. Effect of Peptide 4 agai nst Candi da
al bi cans at high salt concentrations Survival of C

W@ Lkdco8ss2 was assessed as detail ed i n net hods BETGB2005/003245

materials followng a 2h incubation at 370C with a
range of concentrations of Peptide 4. Two
Eigﬁﬁﬁgralions of NaC were introduced into the growh
' to ascertain the inpact of physiological and

very high salt conditions (known to inhibit endogenous
b- def ngeptideeprariast dbereef, tr) phamgseyticalntackentphlegsalt thereof,
activL%% of PeF{id@ é. S %q§ergﬁ . at even very high
PP FBHP A5G ST E&S%p% P8¢ As the concentration
of Peptide 4 is increased it can be seen that the
I npact of the higher salt concentration is reduced
( Fi guf@)(B)m)n Ther ef oflg, the fungicidal activity of
Peptide 4 is not inhibited by salts. Activity of
Poly-L Lysine, Polv-D-Lysine and Pol v-D Argmi ne
ﬁ@ﬁ@feﬁrc'l afr R AanRLEIS GRS 0Hoe1BH isf datloePfibinvi ty 10f X and Y,
pol'y-L Arginine versus Lysine and poly-L versus poly-D
pidhnmayde ths sasweat diffecantiearetamidetagidsi setectedhfretn drginine and
ggy p{ t hese peptide variants denonstrated enhanced

S PG fYa al bi cans. Candi da spp. was
i ncubated as described in the materials and nethods
section for 2 hours at 370C in the presence of
ROOTy Anpeptidenat peptated/ationtdsndlaipetl yin Clajg di wherein X and/or Y are D
pol y-L-lysine and poly- L-Arginine. Survival was
SELweupea¢ids-det ai | ed previously and denonstrat es
i ncreased antifungal activity of poly-L-Arginine over
the poly-L-lysine (Figure 19). It al sodenonstrates
Bhat tAheeptaleyorDpdptile nerinats as elaymed i chimahtwhereigaf and Y are
activity to the poly-LIysine. CLAIMS 1. A peptide,
oHemating amep 8ids. or " phar maceuti cal |y accept abl e sal t
t hereof, conprising am no acids according to the
formula I @ ((X)21(YU 1 (I) wherein 1 and mare
4nt egey peptide ror Gepiidel Gyriant s claimédiredeim fl rvaverdin £0add}Y a¢e the
and Y, which may be the sanme or different, are am no
§¥8M¢s sel ected from argini ne and

5. A peptide or peptide variant as claimed in claim 1 wherein X is lysine and Y
is arginine.
6. A peptide or peptide variant as claimed in claim 1 wherein the peptide

comprises 3 to about 200 amino acids.

7. A peptide or peptide variant as claimed in claim 6 wherein the peptide

comprises 3 to 100 amino acids.

8. A peptide or peptide variant as claimed in claim 1 wherein the peptide

comprises 3 to 50 amino acids.
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| ysine; for use as a pharmaceutical. 2. A peptide or
peptide variant as clainmed in claim1l wherein X and/or

wO2@ee1965Dr L-am no acids. 3. A peptide or pepe@T6B2005/003245

variant as clained in claim1l wherein X and Y are
alternating amno acids. 4. A peptide or peptide

variant as.clained.in cl.aim1l wherein X.and Y, are the .
o, A PORiqR oF iRFRIIGS VAHER HocbUPS LR ol avhefi; {8 eptice
Chalomsds el eidin akids! ysine and Y is arginine. 6. A
peppide or peptide variant as clainmed in claim1

wherein the peptide conprises 3 to about 200 am no

acids. 7. A peptide. or peptide varjant_ _as glajined jin .

d0ai il FRRkAG 1ok ReREI BTt cas ST 88 chiod 0RFTE, th peptide

aGhdsi My BERL GRisOr peptide variant as clainmed in

clglg’msefgavﬁweréﬁn tahespepti de conprises 3 to 50 am no

acids.9. A peptide or peptide variant as clained in

claim8 wherein the peptide cqonpri.ses 3 to .15 anino, .

A7 ds A DEPUId popAPride VB AIBOY 4k PR Preseding slrBgVhgein the
j- M) ein the peptide conprises 3 to 7 am no

?g?{é&é@ I%f%b%k pepti de or peptide variant as clainmed in

any preceding claimwherein the peptide is acyclic.

12. A conposition conprising a pharnmaceut.i cal |
d2f ectA seMBRDIRR compriHing wpharmacruticallt ¢fReting amplt o6 4t lepst one

%}%¥ti@é gsccqgﬁlﬂ:gl iﬁlaﬁ.#' 'E%e?ggllng Sg%?raﬂg %%%ﬁ@dehﬂca@l?%@@ép@&ﬂleecarﬁer,

rier, excipien conposi tion-as
Gxaipiedelof dilwdn@i M 12 wherein the conposition conprises
at

13. A composition as claimed in claim 12 wherein the composition comprises at
least two peptides as claimed in any preceding claim wherein the peptides are

different.

14. A composition as claimed in claim 12 or 13 wherein the excipient or diluent
is selected from the group consisting of an acid, dimethylsulphone, N-(2-

mercaptopropionyl)glycine, 2-n-nonyl-1,3-dioxolane and ethyl alcohol.

15. A composition as claimed in claim 14 wherein the excipient or diluent is an
acid selected from the group consisting of acetic acid, citric acid, boric acid, lactic
acid, propionic acid, phosphoric acid, benzoic acid, butyric acid, malonic acid, malic

acid, oxalic acid, succinic acid or tartaric acid.
16. A composition as claimed in claim 15 wherein acid is acetic acid.
17. A composition as claimed in claim 16 wherein the acetic acid is present in the

composition at a concentration of less than 1%, 0.5%, 0.25%, 0.1%, 0.05% or 0.01%

acetic acid.
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| east two peptides as clained in any preceding claim
wherein the peptides are different. 14. A conposition

w@gooehssened in claim 12 or 13 wherein the exci PCEGB2@5/003245

diluent is selected fromthe group consisting of an
aci d, dinethyl sul phone, N-(2-

mer capt opr opi onyl ) gl yci ne, 2-n-nonyl -1, 3-di oxol ane and
et hyl al cohol. 15. A conposition as clained in claim

14 wheriRe bPE peitdedraRbti@ vadnt 8Nélainfeddn AGiod claims 1 to 11 in
sel ect ed fron1€ he group consisting of acetic acid,

dh¢ magufacting, oflaonédicamuing forltwating a su¢rdbiapindgsitioni ¢ aci d,
phosphoric acid, benzoic acid, butyric acid, malonic
acid, malic acid oxal i ¢ acid, succinic acid or

tlgf tarffs (R€ thlaﬁlﬁsed i c“fé?ﬁ‘ipl‘%sxkfﬁér&ﬂ RS nﬁér@blﬁ?ﬂ]fédﬁoﬁh@édﬁ‘sed bya
15" wherein acid I's acetic acid. 17. A conposition as

Haeterigld parasitit, gpirobo 6l ywhed ef Mgﬂepaﬁmgbmc acid is present
in the conposition at a concentration of |less than 1%
0.5% 0.25% 0.1% O. OS@bor 0.01% acetic acid. 18. The

L@e ofriR &%pgs &% :[ﬁ)eir 1ng99u?ﬁé1@ﬂ1t tlﬁsba%{e@iaﬂg)gthbge@Wﬁom a

clal n the nmanufacture of I canent
fhastetislesieciey saletiedr fidh athe ignduge tomsisting Sof: Thphubeoass spp., €.g.
claimed in claim18 wherein the cropial_infection is
csé@l%l”é@cﬁiﬂué BHEUSr I HFDVIALPERIT ICBIVCRP Gt 2 FRICTOAFY P &

B9 00D S TS e g s o

Wpbagerthecppd fammipwbacrenifmc anbarsilosy; ofnterobacter spp.;
St aphyl ococcus spp., e.g. Staphyl ococcus aur
S hEi$E SRR SFMeBENA Shps; SHER{PERE B ©Ep pseﬂepéwgccus Group

Eqt ' BCRAHS ccfo%ﬁg 2'77 dz?m rlr?’é% eg%lg&?ﬁ% og%gt%?; eﬁeltcobacz‘er pylori;

Li'steria p I um spp

QVeGsseMl ceppct ekl UMeistmf CeiroBHIRA, ENézeJe@haaize’imgpdzs " Borrelia
| obacter spp.; Sal nonella spp.; _Streptococcus

dmjg orferiy Shigallaptiiooeeushigedadleangy; Bschericlig el oblggmophilus
SS@)? g:g)&p | élnéo'_@gl:ug ogﬁz?etn%e S@ﬁlamﬁrags&p égono?&ﬁ%a trachomatis,
NeAIsHPib prdBMbhigh,! CﬂJMydﬁOszﬂszz aFrancisella tularensis; Bacillus spp.,
e.g. Bacillus anthracis; Clostridia spp., e.g. Clostridium botulinum,; Yersinia spp.,
e.g. Yersinia pestis; Treponema spp.; Burkholderia spp.; e.g. Burkholderia mallei

and B pseudomallei.

21.  The use as claimed in claim 19 wherein the viral pathogen is from a virus
selected from the group consisting of: Human Immunodeficiency Virus (HIV1 & 2);
Human T Cell Leukaemia Virus (HTLV 1 & 2); Ebola virus; human papilloma virus
(e.g. HPV-2, HPV-5, HPV-8 HPV-16, HPV-18, HPV-31, HPV-33, HPV-52, HPV-
54 and HPV-56); papovavirus; rhinovirus; poliovirus; herpesvirus; adenovirus;
Epstein Barr virus; influenza virus, hepatitis B and C viruses, Variola virus, rotavirus

or SARS coronavirus.

22.  The use as claimed in claim 19 wherein the parasitic pathogen is derived from

a parasitic pathogen selected from the group consisting of Trypanosoma spp.,
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burgdorferi; Shigella spp., e.g. Shigella flexneri;
Escherichia coli; Haenophilus spp., e.g. Haenophilus

wo pdoboesszne; Chl anydia spp., e.g. Chlanydia  PCT/GB2005/003245
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trachomati s, Chlanydia pneunoni ae, Chlanydia psittaci;
Francisella tularensis; Bacillus spp., e.g. Bacillus

racis: Clostridia s u S
%Z’rt'vgﬂ%omd Juet rJ]J 1, ansosyng)a bruceqlYegSe?S‘le;nran%JeS@p - Giardia spp.,

Trredpomengs S%ﬂ) Mﬁb@l)cﬁeﬁmﬁ SNRegleréa gsppBurhE‘MtH@ﬁcbe%a spp.,
mal | ei and seudonal l ei. 21. The use as clained in

Schistasama\sipes d?lﬂsmmumu spal Cbﬂvﬂmgéwm Pt Henpaa\spp-uSalantidium
Sel eE ! e fzrﬁlgcrcg*zg lzm@gzco P a {]j }aSEZI nlgll‘ T oxﬂpul%ﬁsP e.g Toxoplasma

i crenc rus (
Igemkiaem a Virus (HTLV 1 & 2); Ebol a Vi rus; human
papilloma virus (e.g. HPV-2, HPV-5, HPV-8 HPV-16,
HPV-1 8, HPV-31, HPV-33, HPV-52, HPV- 54 and HPV-56);

@3’3 OV aMleN 48 as EIRIHRAQVin disim PPWhO¥in HS fuﬂﬁﬁf PaBYehYS derived from a

enovi rus; Epstein Barr virus; i1nfluenza virus,
Hempg IthBgBl afindhe Gemiy dedda Map.i @Glga G/albwsns)r Epdermmpshytzm spp.,

SARS c ronavir 22. The use_a ained in clai 9
t $8-p ngqsp?@mpaf%g&%@ep}aw VORP-f (6% fm]bmm and
@a{n?e%l LGP 08 %gp %.fﬁ&'%ﬁgls s EZ&?O}Q}CQH@ 084385cRBomyces

anosorra Sp anos cruzi, ansosona

Bppc ejo)cczdhﬁda:hfmn i @ngproccud sppdi stsnpiusmaTsppc hBaropesidiomyces
spp., Entanoeba spp.,. Naeglerja spp,,  Acant han?eba
ssmg SERITEY O%’Bfrapgﬁﬁ’a Spgas%ﬂ%oaﬁlﬂ 607‘“ Spp. Fonsecaea spp.

pi di I's or i di
%};&@é@ cari é r%%agzg i d%@p Dg?t?);b%ra ria ?ﬁ}lg'n t r%pén?(pa%m SPP-
Txinpinasie Sﬁp, , Apophgsoapicas rsppg O Beimonsia3 sp-heBassdobdus  spp.,
claimed in claim?19 vvherelnthefun al pathogen is

eaniese SPBm QUEREaNivE at o g é91is ey L ggella spp.

It o Qe T e E%@'%Eﬁ*é%ﬁ%)%% P 3, Bifesseic

apf., Micok sppdi dodk@ahR)na Sop) Nocapiia spp%SM@Jc@d'z’zbbsis sppPaecilomyces
Bl ast orryces spp., Blastoschi zonyces spp., Cocci di oi des

§B . @t Sve djdgd@fggb SPPHi é’fl@ﬂmocfgﬁﬁv SSBB Pseudallescherza spp-,
9)?0022&9' OSE%.(,: ©SRhizomucor spp., Rhizopus spp., Rhodotorula spp.,

Saccharomyces spp., Scedosporium spp., Scopulariopsis spp., Sporobolomyces spp.,
Syncephalastrum spp., Trichoderma spp. Trichosporon spp. Ulocladium spp.,
Ustilago spp., Verticillium spp., Wangiella spp..

24.  The use as claimed in claim 23 wherein the pathogen is of the genus

Trichophyton spp..

25.  The use as claimed in claim 24 wherein the pathogen is Irichophyton

interdigitale.

26.  The use as claimed in claim 24 wherein the pathogen is Trichophyton rubrum.

44



10

15

20

25

spp., Sporotrix spp., Absidia spp., C adophial ophora
spp., Fonsecaea spp., Phial ophora spp., Lacazia spp.,

wa@\edoaesysaphi s spp., Acrenoni um spp., Acti nomaPT/&B2005/003245

spp., Apophysonmyces spp., Emmonsia spp., Basidi obol us
spp., Beauveria spp., Chrysosporium spp., Conidiobol us

o T aBT o cppreds O SEHaAP: SRR g AT M Bon i

RPehoni¥lé6QE. spp., Neotestudina spp., Nocardia spp.
Nocar di'opsi s spp., Paecilonyces spp., Phoma spp.
Pi edrai a spp., Pneunocystis spp., Pseudall escheria

p., renochaet a, spp. ., ..Rhi zomucor, spp... Rhi zq .

D TR QD06 BrB e Herudt DA ety 2 of 8BRS 1 to 11 in
HENRBIE A BEIRRedicae R WrafdaBRS h PniRBdkl inf@RRNODOI onyces
spp., Syncephal astrum spp., Trichoderma spp.,

Tri chosporon spp., U ocladiumspp., Ustilago spp.,

Verticillium ... wangi el |l a spp.. 24. .The use .
2Bai i 81 SRR P P RER i Rt o o ffrests
genus Trichophyton spp.. 25. The use as clained in

cl ai m 24 wherein the pathogen is Trichophyton

i30t er ' Alisgbstateeto RBichTisettasledasr agpdicdrmdpaptide lonipepidde variant as
wherein the t.hogen i s Trichophyton rubrum227. The
Hamed IR HSIRA 1ap A BF S SOTRBRLYH S He TR g e 12 0F 13,

i nfection is onychonmycosis. 28. The use of a peptide

or peptide variant as clainmed in any of clains 1 to 11

i31. t heA substrhieis tatmod iraclaiad B @ svierein the substratet jomgpriges a fabric or
mucosal infection. 29. The use as clainmed in claim28
wietpgandnatpidali nf ection is cystic fibrosis. 30. A

substrate to which is attached or applied a peptide or
peptide variant as clainmed in any of clains 1 to 11 or

B2C ONPLIR dsk @f agepideaompgptide vadiait as tRimed h3any3IT cladms 1 to 11 in
substrate as clainmed in claim30 wherein the substrate

dbermanyfastuee fmpdicarpent 5p1 BeiRe Agropdal |

33. The use as claimed in claim 32 wherein the wound is a cut or a burn.

34.  The use of a peptide or peptide variant as claimed in any of claims 1 to 11 in

the manufacture of a medicament for treating an ulcer.

35. A method of treating or preventing a microbial infection in a subject the
method comprising administering to said subject a therapeutically effective amount
of a peptide or peptide variant as claimed in any of claims 1 to 11 or a composition as

claimed in claim 12 or 13.

36. A method as claimed in claim 31 wherein the microbial infection is a fungal

infection.
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32. The use of a peptide or peptide variant as clai ned

inany of clains 1 to 11 in the manufacture of a
woredsomsent for treating a wound. 33. The use BGI/GB2005/003245

claimed in claim 32 wherein the wound is a cut or a

burn. 34. The use of a peptide or peptide variant as

clainmed in any of clains 1 to 11 in the nmanufacture of

a medi canment for treating an ulcer. 35. A nethod of

ty7eat i Agn@hodhLYRMddG Elaifl 85 @Ri3al whétb@Chdptifie, pepélde variant or

subj ect the nethod conprising admnistering to said

ebjpesition it dspiajstened tonickly tof the gkines nailpefithe sbject.

pepti de or peptide variant as clainmed in any of clains

1to 11 or a conposition as clainmed in claim112 or 13.

3R, A AR @Sirdatias ARGbUNG ik haublest conYiRID! E[}bplﬁl@g to the wound

m crobial infectionis a fungal infection.3

asthetapeutizdlly affedtive am@8ntosf aaﬁpﬂ/ﬂe pepeptide yariatd as pbpn‘i:djlél any of

t, or conposi.Lion i.s. ste ed I cal
g T, S PR By iy m el or L ¢ Gyt o claimed
tih kg f3ound in a subject conpr|5|ng applying to
the wound a therapeutically effective anount of a

pepti de or peptide variant as clainmed in any of clains
1to 11, a conposition as clainmed in claim12 or 13 or
a substrate, as clained in claim30 or 31
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