Title: Antimcrobial Peptides FIELD OF THE | NVENTI ON The invention rel ates
to antim crobial conpounds which inhibit or kill mcroorgani sns including
gr am negavowveodnactoeri a and fungi. In addition, the conpeamad.2teoasfinity
for toxins and especially for fungal &nd bacterial toxins such as

| i popol ysaccharide (LPS) or |ipoteichoic acid (LTA), and which can inhibit
or neutralize such toxins. Furthernore, the present invention relates to
the therapgufléc angdnfind@Pslsihi Pepiigedf the conmpounds, and to pharnaceutica
conpositions conprising the conpounds, and nethods for their

adm ni strati on. BACKGROUND OF THE | NVENTI ON Moder n phar macot her apy has been
extrenely successful in fightj | ial i i ans, which used to be one
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century. More recently, however, growi ng concerns over.the w de-spread use
of highly effective antibiotics have arisen because of the steady increase
of bacterial resisTaadavention adhtesotoeanttimécrobit]l cdmpoeads, wliehiihhdiit or

resi stance - _especially nultiple resistance to a broad, range_of antibiotic
conpounds Kilhaycroerganisar nglyding grpmynegaive aderissanst funpgi br pdddiihi ned.
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Based on this devel opnent, experts recommend to use antibiotics far nore
restrictivedy inhidit phneweapae suclhseing ntaghesmoreyrtheavgsent imyenhionedi ci ne.
For instance, ,mnoy infections - ecially t e which are not even
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conditions. Furthernore, it is necessary to devel op novel conpounds for
treatity bbleieridatinedteetipons with conpletely different types of

phar macol ogi cal activity,

BACKGROUND OF THE INVENTION

Modern pharmacotherapy has been extremely successful in fighting
15  bacterial infections, which used to be one of the prime causes of premature
death until the middle of the last century. More recently, however, growing
concerns over the wide-spread use of highly effective antibiotics have arisen
because of the steady increase of bacterial resistance. In fact, over the past 25
years, antibiotic resistance - especially multiple resistance to a broad range of
20 antibiotic compounds - has increased in virtually every species of bacteria
examined. It is presently believed that the antibacterial agents of the most
advanced type, which are unaffected by common resistance mechanisms, are
the compounds which use appears to select for multidrug-resistant mutants.
Based on this development, experts recommend to use antibiotics far
25  more restrictively than in the past, both in agriculture and in human
medicine. For instance, minor infections - especially those which are not even
typically caused by bacteria, such as the common cold - should not be treated
with antibiotics, which should rather be reserved for more serious conditions.

Furthermore, it is necessary to develop novel compounds for treating bacterial



preferably with sone activity which is independent from bacteri al

resi stance to comon anti biotics. One of the conditions in which the

wi despr eanlous@/mi79ant i bi oti cs has been di scussed cont r opersNI2bdsyooasotiti s
nmedia, either inits acute formor in its chronic state. It has been shown
that the nunmber of patients wth otitis pedia with effusion (OVE), i.e. a
type of otitis characterized by the pres%nce of fluid in the mddle ear

wi t hout the synptonms of an acute infection, has increased dramatically
after the introductign of antibi.gtic thera or early. acute otitis nedia
(Acy ' sugbieefiy ordt coneliib bt VBreRteh bR adcA B8, ove (Li m
et al., Lapysy@psn9Reitl%ond’Sctddty whideis inldbpbadded fréielhdtBaih] a6disfanek it6S
like penicillin i ihterfere wth tthe devel opnent of | ocal inmune responses,
such as wi témihen pntiblictidson of local IgMin the mddle ear (Howie et al.,
Ann. OGol. Rhinol. Lar ol . 85, Suppl .. 25,.18-19, 1976). ot her .
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t oxi ns10i nveddiedAOM) swegbeting thatthecaniabiotics ibpmiselves pleh aparsin QME s

Cerl wall GG eL bt ree e B + P20 LPEDT NG SR ER R ik s HRM e 100

penicillin interfere with the development of local immune responses, such as

with the production of local IgM in the middle ear (Howie et al., Ann. Otol.
Rhinol. Laryngol. 85 Suppl. 25, 18-19, 1976). Another disadvantage of

15 conventional antibiotic therapy is that the bacteria are killed, but their toxins
are still active. .

It has been suggested that, for the treatment of these and other
conditions resulting from bacterial or fungal infection, it may be advantageous
to use compounds which do not kill the microorganisms or germs themselves,

20  but rather neutralize their toxins and allow the natural host defence
mechanisms to control the spread of the infection (Nell, The Role of Endotoxin
in the Pathogenesis of Otitis Media With Effusion, PhD Thesis, Leiden, 1999).
At the same time, this strategy would support the rapid restoration of
impaired mucosal functions.

25 A major role among microbial toxins, such as fungal toxins and
especially bacterial toxins, involved in a number of infectious conditions such
as otitis is played by endotoxins, a group of lipopolysaccharides (LPS) found in
the cell wall of gram-negative bacteria, consisting of a polysaccharide

conjugated with a highly toxic lipid moiety,llipid A. One of the recent



conjugated wwth a highly toxic lipid noiety, lipid A One of the

recentt herapeutic approaches to treat OVE is to adm ni ster conpounds that
neut r al i z80enaatiorzn, or LPS (Nell, ibid.). Various conpoumioesapedase of
neutralizing endotoxin, or LPS, are presently known. For instance, several
anti - endot oxi n anti bodi es have been devel oped, such as HA-I A and E5, a
human and a nural nonocl onal |1gM anti body, respectively. These anti bodi es
have been shown to inprove survival rates of patients with sonme severe

condi tions,such as. septic ,shoc i r.et al...New Engl . J,. .,Med. 324,
426- 436, 148 RBiR RO LR B e R e R Bpini P R P dS i e o
unsat i sf act@yral AR UIIREENOUP LY QB BREES active agai nst endotoxin is
derived froma human endogenous protein terned bacteri al

per meabi | i ty- i ncr eXsirigspomsiundsBRppblewi ntutirglizingresdlotexinher &2 aphi | i ¢
granul es of neutrophils (Gazzgno- Santorq et. al | nf ect.i on. and | nity
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per se by increasing the perneability of their outer nenbranes. BPI is
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of BPI with nolecular weights of 23 and 21 kDa, respectively. The use of
BPI andOBPI - der i vednoshpograip ehrubstanges ackivaiasginggndesexingsylerivgden
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In their native forns, these
(Gazzano-Santoro et al., Infection and Immunity 60:11, 4754-4761, 1992). BPI,
which is a strongly cationic protein, not only neutralizes free endotoxins, but

15  also inhibits or kills bacteria cells per se by increasing the permeability of their
outer membranes. BPI is indeed a potent, natural antibiotic, induced by the
presence of LPS and some other triggers including tumor necrosis factor
(TNF). However, most of its activity is associated with the immune cells
synthesizing it, i.e. polymorphonuclear macrophages.

20 Several recombinant proteins derived from BPI have also been
developed, such as rBPIss (Kohn et al., 1993) and rBPIy; (Horwitz et al., 1996),
which largely represent the N-terminal portions of BPI with molecular weights
of 23 and 21 kDa, respectively. The use of BPI and BPI-derived compounds in
the treatment of OME has, e.g., been described in WO-A-00/71149.

25 Another family of natural compounds with antimicrobial activity are
the cathelicidins, a class of peptides produced by respiratory epithelial cells,
alveolar macrophages, and other tissues. In their native forms, these
compounds are linear, a-helical, cysteine-free peptides or proteins.
Cathelicidins are cationic and comprise a highly conserved signal sequence

30 and pro-region, cathelin. However, their C-terminal domain encoding the



conmpounds are linear, a-helical, cysteine-free peptides or proteins.
Cathelicidins are cationic and conprise a highly conserved signal sequence
and pro- regi2eos0ic®ehel i n. However, their C-term nal donRCH/NERCISMOORYS

t hemat ure pepti de shows substantial heterogeneity. The peptides may have 12
to 80 am no acids. The nost prom nent hunpgn cathelicidin is an 18 kDa
cationic antimcrobial protein, CAP18. The 37 C-term nal am no acids of
CAP18, i.e. peptide LL-37, represent a domain responsible for the high
affinity a t A ' : - i, nts
Chenot her. r}g%ﬁ%éﬁ 2t !Eli%é %%%%%%¥F15g23§§?4@%c’%eegé%%%%g? }%{evﬁ 13% from
CAP18 or Ll8Bamhawecileen devel oped and tested, such as those disclosed by
Sawa (Sawa et al., jbid.), Gutsmann (Gutsmann et al., Biophys. J . 80,

2935- 2945, 2001), %WS@BY@&%%‘J nay coligelmadin lﬁrargé%é&ﬂ catienigt i vel y
smal | pepti ferred I tpi C S P18 -as andi dat es
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desired activity and specificity. Secondly, they are easier to obtain or
synt hesi ze,neaﬁaalﬂﬁ@géza@ﬂéltﬁé%L§§c(S§mab¢tal-,ﬂ:ntmn@r,. Ageays Ehemsabeerd b2,
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di scl oses peptidic conpounds which have affinity to m crobial and fungal
t oxi ns suchbub), (PFgsarahn {Autsthent ehpbuBiphysndr 3G £ 985-20MH @08d),chrskeuence

X1KEFX 2RI | KX 4FL L her ei n-bel ow, . al so. referred to as core
am no &0i dﬁé%ﬁﬁ%ﬁ'%‘&gﬁ*& %@ﬁ?&séf&l@gwteh’esﬂaﬂé?%tﬁiﬂs HPEMreEIethe
sequence, Xo$ po@inSsuctPab CAP LS ableddcdritlifa s F (R ahps Hc%]v cdmp8Rf
represents the Ctermnal part; an% v%erel n one or nore 0}1 the“am ho Gei ds

of the cor doseeuant ecamysbEimddy| tlatyi @atmotbeasitybenpeinisell uidfeed, and

characterised_in that the Nterm nal ) . .
modified to conserve or augment their desired activity and specificity.

Secondly, they are easier to obtain or synthesize, and therefore more
15  accessible. Thirdly, they%;;é easier tc; formulate and deliver, as proteins are
often unstable and not bioavailable after non-parenteral administration.

The co-pending International Patent Application
PCT/NL2004/00060, which is incorporated herein by reference, discloses
peptidic compounds which have affinity to microbial and fungal toxins such as

20 LPS and LTA. The compounds comprisé an amino acid sequence
XiKEFXoRIVXsRIKXA4FLRX5L.VXg (herein-below, also referred to as core amino
acid sequence), wherein X represents the N-terminal part of the sequence, Xo
isKorE, Xsis Qor E, Xyis D or R, X5 is N or E, and Xg represents the C-
terminal part; and wherein one or more of the amino acids of the core sequence

25  may be derivatized. The sequence is further characterised in that the N-
terminal part is acetylated, and/or that the C-terminal part is amidated,
and/or that the amino acid sequence is different from
XiKEFKRIVQRIKDFLRNLVXs.

Said patent application further describes methods for the

30 . preparation of such compounds. The methods include the chemical and



part is acetylated, and/or that the C-termnal part is am dated, and/or
that the am no acid sequence is different from Xi KEFKRI VQRI KDFLRNLVX . Sai d
pat ent appbize@tdiom2f urther descri bes nethods for the prepamakosoeissuch
conpounds. The nethods include the chem cal andenzymatic |igation of am no
aci ds nononers or oligoners to assenble %he conpounds. They al so include

t he expression of nucleic acid sequences“encodi ng the conpounds i n host
cells, using a vector for transfecting the host cells with the nucleic acid
sequences. A nethod.for th repar.ation of a conpound accaordi 0. any one
of the_ preGPatEatrdision Aor B Stk ekt R ST 1P R CM By Gomers.
Or NMDNO- OkoRPoYAHE PhEf aBdl iNeludeitheaRPprOGHES oPhufelPidig Se@in@ssenbl ed by
chem cal or enzymatic ligation, which is perforned in a |iquid phase and/or
at the int entatiagttheaxompremidsnaltiosedels listng hasetorThe seansdegdonmtize haste been

found to be yseful Jin the.nanagenent of .conditj ons, associ ated with, or
Fesul ti ng. FPLRTIHh Bt RUABIC 0 e uStrsae At LT They ey aston of
t her apeyt | %@ﬁﬁgmraﬁzc@g{lg lto LRAGHrRBMER PRl AR, HH8id Andif§ abi@at ment

of certain c icin ons, “such as otitis nedia. However, in the case
of severe agoricmery aniinonsid efif@nérs) er aonic-alr odfgomers obnalingraeyd h still is

consi dered indi spensabl e, which is achi eved by the adm ni stration of .

anti bi ot i cenafEIEEPy M HEs ?ng@e@ﬁi%@éﬂlﬁﬁleoreﬂ%’ﬂ%m? gﬁﬁ@np}"ithé‘i"h art,
there is a. Ll [ j 21 ] .

t her apeuti égﬁrgfe%g%lﬁg(ri\tﬂ%f Rﬁﬁ@lﬁ%g u&'{sh&dlplg%gélgésaﬁ%%g%}&% gcl) %gﬁggfsi %fé%{nﬁ%:é/dosr(ﬂf%c al
bacterial amdséungal infections. One of the objects of the invention is to
provi de new t herapies which are safe, effective, and which lead to an
effect1@e control dhesateapouadsherebegafrand to be ussfulppithemappeament

provide t h%% %grilgi%iovr\{gia%goggterhoévit%?%{' lrgsdl%%% flr(?mniin%c%lbcjn%! Itrv%ais Sé%lgggs%éd
that they may be therapeutically more useful than conventional antibiotics in
the treatment of certain chronic infections, such as otitis media. However, in
the case of severe acute infections, effective control of microbial growth still is
15  considered indispensable, which is achieved by the administration of

antibiotics.
OBJECTS OF THE INVENTION

20 Despite the efforts in the prior art, there is a need for improvements
in the prophylactic respectively therapeutic treatment of infectious diseases,
including systemic or local bacterial and fungal infections. One of the objects of
the invention is to provide new therapies which are safe, effective, and which
lead to an effective control of infective microorganisms. It is another object to

25  provide therapies which do not easily lead to microbial resistance.
Furthermore, it is an object of the invention to provide therapies which also
reduce the undesirable effects of conventional antimicrobial therapy, such as
the toxic effects of the microbial toxins which are released when

microorganisms are killed by antimicrobial compounds in the body.



Furthernore, it is an object of the invention to provide therapies which
al so reduce the undesirable effects of conventional antim crobial therapy,
such as twe waxiic79ef f ects of the mcrobial toxins whi chraraNinels@aesas when
m croorgani sns are killed by antim crobial conpounds in the body. These and
ot her objects of the present invention will becone clear on the basis of
the foll owi ng description. SUMMARY OF THE | NVENTION In a first aspect, the
present invention provides the use of a peptidic conpound for the

: tion pr i | f
pacterial or fungar et oobr Py aE U blestbe IV ARE AT AL TR L

an am no actih@ lseasende KUICHTXNZ ReMiaidex4FLRXSLVX6, wherein Xi represents
the Nnterminal part, X2 is Kor E, X3is Qr E, Xis Dor R X5is N or E,

and X represents the Ctermnal part. One or nore of the am no acids of the
core sequence are optionally Y ?;ESI the N-term nal part
is acetylated, and/or the C%ﬁmﬂf ?@é‘@W@N and/ or the am no
acid seguence is different fromthe native am no acid sequence

Xr KEFKRI VQRI KDFLRNLVX 6 . Such conmpounds were surprisingly found to have
not only affinithn adirki pepotyideqoeseitdeyentip8)providesgbe aisediacpepdidic

(LTA), but also direct antimcrobial,.or m.crobicjdal, activity. That is,
hese' compoifROWRh 5 GSBATRIRCE Hhih bt AR GP oo HOR TR KR OF RBEAReE
bacteria a j E&ﬁf&g b hgdgdn hGindal
activity. g%e%#?t%%og (F')ta1 I'S a???@???lvﬁtf ef%gér%)%un sn%ig’gwglgp%h?rhgpeuti cally

used as antddmmpedurnd corapeises Andirsewsasd daguaosedi ti ons whi ch coul d not be
treated with conpounds capabl e _of neutralisjing. mcrobial toxins alone.

Exanpl €9 of XslidH Y BdY e HR & 4HLR & s hictervheredr Xnunpeasenty tha Novsmigath as
cepL € MOk AU KL, 0 L XN Bl
nervous systeprmeddldia¢. Ous PrénoRifade, ardiid £iAebf thoedts sefdehdsSaHes.
optionally derivatized. Furthermore, the N-terminal part is acetylated, and/or
the C-terminal part is amidated, and/or the amino acid sequence is different
15  from the native amino acid sequence XitKEFKRIVQRIKDFLRNLVXs .
Such compounds were surprisingly found to have not only affinity to
lipopolysaccharides (LLPS) or lipoteichoic acid (LTA), but also direct
antimicrobial, or microbicidal, activity. That is, these compounds can be used
in the manufacture of medicament that kills bacteria and fungi. The
20 compounds have bactericidal and fungicidal activity. By virtue of this activity,
the compounds can be therapeutically used as antibiotics, even in diseases and
conditions which could not be treated with compounds capable of neutralising
microbial toxins alone. Examples of such diseases are acute bacterial or fungal
infections, such as septic shock, acute infections of the eye(s), liver, kidney(s),
25 lungs, bronchi, nasal or frontal sinus, ear(s), vagina, urethra, skin, central
nervous system, cardiac muscle, spleen, and other organs and tissues.
In a further aspect, the invention relates to medicaments which are
suitable for the prevention and/or treatr.nent of diseases and conditions
resembling bacterial or fungal infections, or being associated with bacterial or

30 fungal infections.



In a further aspect, the invention relates to nedi canents which are
suitable for the prevention and/or treatnent of diseases and conditions
resenbl i jokawmuisal or fungal infections, or being ass®ecTaiechswoeas
bacterial or fungal infections.Further aspects of the invention will be set
forth in the detail ed description bel ow %nd in the appendi ng cl ai ns.

DETAI LED DESCRI PTION OF THE | NVENTION It ‘was surprisingly found that the
peptidic conpounds disclosed in the co-pending International Patent

Application PCT/ NL 0060 do t .onl neut I i s t.erhal, an ungal
toxi ns such as lip BBﬁVJa?@é’ﬁﬁﬁsl é«gg ?%%ltl%fh&q 5ot° f%ﬁgi t;‘ dc?%ful_ ), but
al so have gegdghtidd bRk &ﬁ@lhﬁ‘tﬁé‘ag;)(é dl¥ihy. These conpounds COUP“ Sé
the core am no acli d sequence X1KEFX 2Rl 3RI KX 4FLRX 5LVX6, wherein Xi

represents the N-termnal part of the sequence, X2 is Kor E, X3 is Qor E,

one-or mor6 of the anpRI AR TOPSCRILASY DGHER BN BN TVar i zea.

Furtherpore, either the N-term nal part of the sequence i s acetyl ated,
and/or the CGtermnal part is am dated, and/or the am no acid sequence is
different from X1 KEF-&RIS\éﬁﬂ)ﬁEmgIBP\lfdﬁ)ﬁthhzﬁytheipemmﬁliotombeumﬂé didclogetian

m crobi al toxins, the conpounds can be th used to nage
condi t i ons the seweadme Wﬁeﬁnﬂﬁén%lr%%f@ﬁ’é@ 1C§ Eé@h‘rﬁz@%/pﬁ%%ggfo By
virtue of t hﬁ; ﬁ?ﬁ%‘agl%é é)%n%efrig %D%uql&af%)hﬁ%.ts}ﬂc}& gg\ﬁﬁ)vg)olyshgayaﬁ(g&sﬁt@s

used as, oY i CS IVt

conpounds AXUNGIREXheEeddill (DU, WaieAlsadiiveiasdi gﬁﬁtba@mmﬁuamobﬂal aotibitpat i on
with other antibiotics whose undesired side effects, such as the generation

of resiBt aflthese compoyads sampoiset the qomﬂmléﬂfa@td %er#eIWBcr obi al toxins which

The body SRR AR AR 3RS RO X Roufells NS leraRfial hatt "

appendi ng Gk & &8edltndeeXYEs KWEEERDid Q8r E, X4 is D or R, Xsis N or E, Xs

represents the C-terminal part; and wherein one or more of the amino acids of
the core sequence may be derivatized. Furthermore, either the N-terminal part

15  of the sequence is acetylated, and/or the C-terminal part is amidated, and/or
the amino acid sequence is different from X;KEFKRIVQRIKDFLRNLVXs. By
virtue of the affinity to microbial toxins, the compounds can be therapeutically
used to manage conditions associated with the presence of such toxins in the
body. By virtue of their direct antimicrobial activity, however, they can also be

20 used as, or in the place of, antibiotics. The dual activity makes these
compounds extremely useful both when administered alone and in
combination with other antibiotics whose undesired side effects, such as the
generation of resistant microorganisms or the toxic effects of microbial toxins
which are released into the body when large numbers of germs are killed

25  within the body, may be inhibited or alleviated.

In this description and the appending claims the terms "wherein the

N-terminal part is acetylated" have the following meaning. The N-terminal
part is protected by reaction with a carboxylic acid to obtain an amide linked
stabilizing or protecting group. It is, for instance, possible to react the peptide

30  with fumic acid to obtain a formyl stabilized peptide; with acetic acid to obtain



N-term nal part is acetylated" have the foll owi ng nmeaning. The N-term nal
part is protected by reaction with a carboxylic acid to obtain an am de

| i nked stwbiz2bocziinmy20r protecting group. It is, for instaocaNL2pBaeédabe to
react the peptide with fumc acid to obtain a fornyl stabilized peptide;
with acetic acid to obtainan acetyl protected peptide. Further the peptide
can be reacted with propionic acid and oPher organi c acids having up to 6
carbon atons and even up to 10 carbon atons in the car bohydrate part R In

t hese organlc aci.ds arb roup i n n
atons, nay?2BEE Xléirﬁiﬁc(%e P%f%dﬁ%t © Fﬁ%ﬁc%?féeéﬁa/vb rl%ﬁﬁge‘%"é’h rr?%éogrg or
mor & unsat Y té&&‘éthé%&ﬁﬁ?d’acﬁ@ﬁa@ir@ﬁp €518l ArEEA 2B Whdtdvient @sltoMOh e. g.
hydroxyl, hal ogen, ami no, nercapto and sul phuroxide groups. Hence, at the

N-t er i nal ca)ﬁrdn atoend ol tlm/\m@obydtqieqmwt ke Iprtbswt)rgarmc @):LdR'the

Al ternatively, st ead of r tlon ng @ rbox lic amgr# action can
al so be caP??b—ﬂilY %‘t%ﬁ‘wpals BWé’r%‘t‘:p e cg nﬁs’tlﬁgy 6 cﬂ ng
sul T onag h A0Sy cgﬁ?&ﬁndf?ﬁ" n%&?c&litraﬁ‘i Hh@%k" P&l ud BB uPARLEs. l\ﬁ%oeeimy be
present AI {er natrvel e said terns al so enconpass al kyl ation and

di al kyl at i @he atkitllvhiaiatcah fbe Mbistitaicdalithay £. laythexphdlmﬂqgemr apEmbj ary ami ne

group -N-(R) 1 or R) 2 may be present  wherei ch R. has the above
meani ng. | ﬂﬂl%ﬂpﬁ) fﬂ%‘étsﬁh?h@%&ﬁ gronpst He nc%\(?éttglﬁg[ﬁ 61@@1%% d88es reaction

of the pept.ide wth n| or t urea
or thiour ei ]? Wlélrge%li()% aﬁfﬁ%’@?@%}eﬁt C(QS'I& C?jéc? J“(i)r es pgtﬁlslt&fm %&?%&gg
defined hereisipboye: aditnghd Yoactida ddnt Aeobowaraad obe witlohesilphobiy seid &ci d

st abl e bl ocki ng tgx oup, whi ch group is conventionally introduced during

pept i d&0symbhesi the doutespontingmulfonamisle linpages Hangel ak blagi- Pﬂréélkliahgaﬁtr oups
ore U1 I S SO 25 e e M Lo P SIS D, 2 o
g\fgﬂ; t ;‘(at \Azllgglé)ip%g H;ﬂ%ﬂéﬁbh)éﬂarﬁﬁwlaﬁéntsb%hgt hEtHE NigerinSina®phased by the
secondary or tertiary amine group ~N-(R)1 or N-(R)2 may be present wherein
each R has the above meaning.
15 In yet a further embodiment the "acetylation" encompasses reaction
of the peptide with an isocyanate or an isothiocyanate in which case a urea or
thiourea is created: R-N-C(0)- or R-N-C(S)- respectively, R being as defined
hereinabove.
Finally, the N-terminus can be protected by an acid stable blocking
20 group, which group is conventionally introduced during peptide synthesis, but
will now not be removed. Well-known blocking groups are the Fuoc and Z-
group.
As to the meaning of the terms "wherein the C-terminal part is
amidated" the following is noted. The term "amidation" means that the -OH
25 naturally present as the C-terminus is replaced by the group —X, wherein X is
(i) a —NY2 group, Y, independently being H, or R, wherein R is as defined
hereinabove or the two Y-groups together may be a cyclic moiety together with

the N-group to which they are attached, preferably at least one R group is

present; (i1) an —OR group wherein R is as defined hereinabove, or (iil) a —R



(1) a -NY2 group, Y, independently being H or R wherein Ris as defined
her ei nabove or the two Y-groups together may be a cyclic noiety together

wi th the Wognaupi1e which they are attached, preferablypPatt/Nigasstooaie R
group is present; (ii) an -OR group wherein R is as defined herei nabove, or
(iiti) a - Rgroup. The peptide am des are_ preferred because these have the
hi ghest stability. The peptidic corrpoundg of the present invention have
been found to have an optim zed stability conpared to the native am no acid

sequence excl ud from i eps i-di r i uch as
ol igo- or quufpe %%e?}&ép%q%%sngl% %éf‘gltf gt% %%‘gésw eerslgv}%gB feb?l tgrr}1ﬁ gggﬁsdes.
Beyond peptigdgstid hensel ves, peptidi c conpounds al so enconpass anal ogues of
pepti des, peptide derivatives, nodified peptides, and peptide conjugates.
Pepti di ¢ conpoundsThaweptidicenmpoundae! theayresonpaieation lh%Vea&JieGnéj@Hﬂ@ﬁ@es.

More precisely, peptide re..defined as.am des.that are r romtwo or
nore ani no 38%/&? Oéﬁn{lbﬁ‘?gi %3511%91 C8¥nqa}¥ga§ﬂi%g Dby § 5B noo%cggggﬁggr\}éet h the
carboxyd gpMRAel fARtEm ¢ Merriam Webster Medi cal Dictionary 2001). A

peptidic conpound, in contrast, may also refer to a peptide structure
wi thin a nol ecul e. Pepfiilratongpoyetst axteperdidese snplogedligh- erapelyarpiidescurri ng

(L-)a-am no acids, in particul ar glanine a gr A, arginine (Ang or R,
aspar agi neP(Sb@Hl%PrN}lPS‘é?gﬁ‘ﬁﬁaePV&ai HOIP/%‘%;?&’Q*ESDﬁ?y P@Pﬂgei &7@18?1%5,,
gl ut am ne %)%)Hdﬂzr co, pmﬂlldﬁt Qﬁb%n@&x?a?_a@@bﬂaﬂgu@ of BbyGHEE JeFtieHerRatives,
hi sti di ne s or , 1sol euci ne ieor 1), leucine (Léu or L), lysine
(Lys or K) mdvfibi paptidesMaid peptile cpifeptad. Hephidid &hepoundd hape ahi ne (Pro
or P), serine (Ser.or_ S), threonine (Thr . or T), tryptophan ﬁ%’ré) gr W,
tyrosi he (Tomneen that ey cempiige apano GFld\Be.quﬁﬁﬁ‘F% Qe Igrectghbthephigdes are
equi val ent f pept.l el , sl ng: sane
activity aﬁﬁﬁgggélgiaggﬁs?sﬁhgtEg%iggkggﬁ({r@% 8%%?%?%’]1&%%%&53 ecially to
bacterial texbiSation kF itk abiiho Rebum6E£ 686 atidl withrthe carboxyl group of another
(Merriam Webster Medical Dictionary 2001). A peptidic compound, in contrast,
may also refer to a peptide structure within a molecule. Typically, peptides are
15 composed of naturally occurring (L-)a-amino acids, in particular alanine (Ala
or A), arginine (Arg or R), asparagine (Asn or N), aspartic acid (Asp or D),
cysteine (Cys or C), glutamine (Gln or Q), glutamic acid (Glu or E), glycine (Gly
or @), histidine (His or H), isoleucine (Ile or I), leucine (Leu or L), lysine (Lys or
K), methionine (Met or M), phenylalanine (Phe or F), proline (Pro or P), serine
20  (Ser or S), threonine (Thr or T), tryptophan (Trp or W), tyrosine (Tyr or Y), and
valine (Val or V).

Analogues or functional equivalents of peptides are peptidic
molecules, comprising the same activity and especially the same affinity to
microbial and especially to bacterial toxins in kind, but not necessarily in

25 amount, and may, for instance, be modified peptides, peptoids, peptide
analogues or peptidomimetics.

Modified peptides are molecules derived from peptides by the
introduction of substituents or functional groups which are, generally, not

present in naturally occurring amino acids. The term also includes compounds

30 which are obtained by the reaction of peptides with molecules from other



anount, and may, for instance, be nodified peptides, peptoids, peptide

anal ogues or peptidom netics. Modified peptides are nol ecul es derived from
pepti des W9 20éw1i2r oducti on of substituents or functi omal/NIresEe0ski ch
are, generally, not present in naturally occurring am no acids. The term

al so i ncludes conmpounds which are obtained by the reaction of peptides with
nol ecul es from ot herchem cal categori es,1@whet her these mol ecul es are
naturally occurring or not. For instance, phosphoryl ated, sul fonated and

bi oti nyl ate ept.i des, glycqprptej.ns, a | i poproteins.are frequently found
" nat r o, CHRITMGLSaBRUERS, SEIRERT CHIaE CHOSGY 5B ERG TR I OISR E B eq. o
cheni cal | y pdi ki-6de PERSIIRSyIREY, RAMRARSEAnADI619RERLEPpapiREs SOME, but not
all of the peptides ‘Pproperties. Peptoids, |ike peptides, are also peptidic

conpounds. gliwyraietnglasol liyprotdihy aaeifcesientlyt imndrinnoteramhde peptides
However, they ,a_rg frequ y. not _di rectlg{ derived from g@tur |Jy. occuyrring

nt
am no aci d$20de I’Whé’to‘gfﬁt Yiemeslzcal\aze sxgmplespf chamically pp ’ieiiétm%l es
and/ or am ' 1 ] ' j Lo
compounts. drEhaGs B3¢n TRz Bler smd, Bl ot GINARETRR RGPS 4
peptide, but whichPepyoidkslike papiades, aea-apeppdrtidic komipuindst Thepackhbsve, or
D-am no acids. In general, peptidom netics serve as substitutes for native
pept i des i hiypivellyrameidgstof siwowrthorectaine peidandowsyorrddey pra draaentivcaet

Bi ot echnol ogy, ,Ed, D. J.. A Cr | d R. D._ S dem
publ + sher s el deyeont haaTT b lniRe afhipP acR L B I mdRE L adoT ©
conmpounds %@é@bf\é}{&ﬁﬁl@%ﬂ@l@&i&&%t gh8kriMahead LRidam de bonds (ibid.,

pp. 137-140 The conpoundS which are used to carry out the invention also
i ncl udéOsal ts of p&epidemioretiosnit theinbreaflest stane, gre sopousds which are

phar mceut Lesl Y, AScepLable, aclnor Dese Lt on. SoLiny FOCVA SR eY
the conpoungds, fangiRhbhRdptidiOnahdd fffle PAGHORE! Br DRShino acids. In general,
peptidomimetics serve as substitutes for native peptides in the interaction
with receptors and enzymes (Pharmaceutical Biotechnology, Ed. D. J. A.

15 Crommelin and R. D. Sindelar, Harwood Academic Publishers, 1997, p. 138).
Pseudopeptides, a class of peptidomimetics, are compounds containing amide
bond isosteres instead of amide bonds (ibid., pp. 137-140).

The compounds which are used to carry out the invention also
include salts of peptides or functional equivalents, such as pharmaceutically

20 acceptable acid- or base addition salts, and adducts. They also include
multimers of peptides or functional equivalents.

Furthermore, the compounds have affinity to at least one toxin, and
especially a bacterial toxin. In a large number of infectious diseases, bacterial
toxins, such as the class of lipopolysaccharides (LPS) in the case of gram-

25 negative bacteria, and lipoteichoic acid in the case of gram-positive bacteria,
are involved in the manifestation of the disease. These toxins can induce
substantial inflammatory reactions. For instance, in upper airway infections,
the inflammation may lead to mucosal damage of the epithelial of the middle
ear or the sinuses, resulting in the impairment of the mucociliary clearance

30 system (MCS), which is one of the major defence systems of the upper airways.



especially a bacterial toxin. In a |large nunber of infectious diseases,
bacterial toxins, such as the class of |ipopolysaccharides (LPS) in the
case of gwermegaitisze bacteria, and |ipoteichoic acid inPChaNIQHSHIEHS

gram positive bacteria, are involved in the manifestation of the disease.
These toxins can induce substanti al iz;;f?natory reactions. For instance,
in upper airway infections, the infla on may | ead to nucosal danage of
the epithelial of the mddle ear or the sinuses, resulting in the

i mpai r ment - t.h cacl | i ar s . j [ t he
oy or - det eARiniSeatE 5ren Rl bR T RoGRs R T cbive WA pe et sflor
bacterial taxhbiity Said prefeeablysticcshpamyddefiieanvaativamotapdpbind o and
preferably, the conpounds of fhe invention not only bind to LPS and ot her
t oxi ns, butLBS sodisdher taxnadiutialyo haveshe ahility dogreutrizsi qr inheki these ns or

ot herwi se reduce the effectg of .said toxkns., The desired type of activity
agai nst baéf”é‘ﬂlisé’ré’r“inguﬁﬁir?aaﬁ%t}bea%&%(itﬁ8?S ]rﬁ]dtof(H}Fgal toxins, is observed

when pepti di ¢ compaydsediddfdybe dPachbityClaindt HeRAHiA QRN odSaretEbhdesial n
claim1l1, according to which the conpounds conprise an am no acid sequence
X1KEFX2RI V%3 o641 BXEhY)E, obsberedi mhath peppidesemsounds fulfibthe stahichuwal of
the sequence, X2 is K or E XSiT,Qir E, S chl)r X5 is Nor E and X
r epr esent s refBlremedts s defingdin clagm 4. pepordingdio; Whick HherqomRPundsm ¢ he

natural antjim bi.al tel kEw@ EPﬁ@tIfi@X W Rh drBedeisel f
derived frg%méig%é@ﬁsnﬁégggqse%#%egﬁe term nga paAiIrF;ﬁiﬁé a g?gh%?lleg?om
or sequence repre&sant the N-berniniag pairnef thesegfuynos, XioiweK or di, Xdie @ onmihuhd,
i.e. the structure_that is_attached to the term nal a-am nﬁ, group. of t.Ee
core séfuene® ahReKsiis Mot B andiXsa@presests she fotesgHaalwar d it ag‘édﬁ%’ﬁ e.

The N-t i.ngl . t i | b h . i
oo no_or onder SRR TS R el Sy P ORI BRI AP 18 1 BRI RlaL LIS
termnal a<@McAGs MskIQBLN M RFIn €APLgas an acyl group. It may al so

represent a larger group, such as a sequence of two or nore am no acids, or
a chemical struct ufs. wiadcheiesn ride N-terminal part is a group, atom, or sequence

representing the N-terminal moiety or domain of the compound, i.e. the
15  structure that is attached to the terminal a-amino group of the core sequence
which is not involved in an amide bond within the sequence. The N-terminal
part may simply be a hydrogen atom in the case of a free a-amino group; or it
may consist of a chemical group attached to the terminal a-amino nitrogen
atom, such as an acyl group. It may also represent a larger group, such as a
20 sequence of two or more amino acids, or a chemical structure which is not
composed of or not solely composed of amino acids. The C-terminal part is
defined in an analogue fashion.
Preferably, the compounds comprise a total of more than the 18
amino acids defining the core motif. In one embodiment, the N-terminal part
25  comprises a sequence of two or more amino acids. Amoﬁg the amino acids
which are suitable members of this sequence are I and i, and a preferred N-
terminal part is IG.
In another embodiment, the C-terminal part also comprises an
amino acid sequence. The sequence may comprise 1, 2, 3, 4, or more than 4

30 amino acids. In one embodiment, the C-terminal part comprises 4 amino acids.



conposed of or not solely conposed of am no acids. The Ctermnal part is
defined in an anal ogue fashion. Preferably, the conpounds conprise a total
of nore tweroadma1®8 am no aci ds defining the core notif PCImNLIQoS/0e0d30di ment ,
the N-term nal part conprises a sequence of two or nore am no acids. Anmong
the am no acids which are suitable nenbers of this sequence are | and G
and a preferred Ntermnal part is IG | 2anot her enbodi ment, the C-terninal
part al so conprises an am no acid sequence. The sequence may conprise 1, 2,

3, 4, or e than 4 ' . In. ' i, td C- 1. nal
Compr i ses gt enti eid CriahiRAERErgY barareabaeregur e af
am no aci dgp, By, RAIAH fesifisn 'wﬂ]cﬁigﬁ%éiﬂi&e@}ﬁm FRASEFrOPhivi(-bérin BROEhde

LL-37. However, this Ctermna may al so be defined by an R The am no
aci d whi chnisy plesibtei defarkdiex antR Theatties atidavhioh isgoatichateyerictotbgsCi n

LL-37, or it nay _be L. P.and are two, pt her preferre nbers of, the 4
anmino_aci dteEaingd ea1e0 ﬁtohén@}f 9 rh 3R %ﬁ‘r:‘{forﬁt BayRe o?eatnrﬁg %6 Phmi ni ng
posi tions. st -t ); '

sequences B%QEY %l%gee%g{}%%#? eg ?futr%tehigémelﬁg%& n1aetr‘1][ul,eatC ﬁgkﬁﬁ g?tr%&%gﬁhfogﬁt and
the C ternmiRaltheabt tlas ewsabactiethgf paxitiofe Modf @reéaabddy, dhs C3-itdeimd paet t o
yield a peptidic structure with a total nunber of 24 am no acids. Anong the

IpEEIe<SE Ie:%? : y qi@@%leﬁeéf@@mé@ec%mnﬁﬁsp BIE and REARi des
VORI KDFLRNLVPRTE d | FKRI. VERI : ' id
t hensel ves, or as &Fi‘r’irié}genro?m?gcgﬂea{’ttf g‘é%d@;elﬁ?‘ﬁ hgg&ﬁjr%n%h?(ﬁg %?g?gfmr gdes

modi fi cati QRst af&sABtdalPemAUMY frefacatyd ddedibeanrioseso yidld pejptidicposi ti ons
in which amdation seens particul ar Ih%had\'/anta. eous is the Gterm nus of the
pept i dé0 Asétudtatd with atotalevenberofiidhamine agidss Amanstherrese ey mest: he

e e e S koA A b i TR Bk RN PORTR ARV PRk und e

IGKEFKRIVERIKRFLRELVRPLR, either as peptides themselves, or as

modified or derivatized peptides.
Among the preferred modifications are amidated and/or acetylated

15  peptides. One of the positions in which amidation seems particularly

advantageous is the C-terminus of the peptide. Acetylation, on the other hand,

is preferably performed at the N-terminal amino acid. In one of the presently

preferred embodiments, the peptides IGKEFKRIVQRIKDFLRNLVPRTE and

IGKEFKRIVERIKRFLRELVRPLR are both N-terminally acetylated and C-
20 terminally amidated. Preliminary testing suggested that these modifications

possess an increased stability in the presence of exo-peptidases.

The compounds can generally be prepared by methods that are
known for the preparation of peptides and similar substances. Smaller
compounds containing only a few amino acids or similar units, and preferably

25  not more than 30-50 units, can be prepéred by chemical or enzymatic ligation
techniques, either using the classical approach in which the reactions take
place in solution or suspension, or by employing the more modern solid phase
approach, in which the peptide is assembled while being anchored to a solid
surface, such as a polymeric bead. Larger compounds are typically synthesized

30 by automatic solid phase peptide synthesizers.



| KEFKRI VERI KRFLRELVRPLR are both N-termnally acetylated and Ctermnally
am dated. Prelimnary testing suggested that these nodifications possess an
i ncr easedwetadm/diiteg in the presence of exo-peptidases. PhE/NIQ3®OOdS can
generally be prepared by nethods that are known for the preparation of
pepti des and simlar substances. Small er_ conpounds containing only a few
am no acids or simlar units, and prefer%{%ly not nore than 30-50 units, can
be prepared by chemical or enzymatic ligation techniques, either using the
cl assi cal approach ,in which,t reactions ta | ace i | uf |

suspensi on, or by rggiﬁwalsf,ﬁgeﬁg@goﬁvgagfﬁn@%&(ﬁpgﬁggy%%8%“61%%}&,{0” whi ch
the pepti dgyosnasae Rl BiMd. THREhPPraRhokssediflip vatiliiftisdedapeunduch as a
pol ynmeric bead. Larger conpounds are typically synthesized by automatic

sol i d phasengest apepsietdresslzgidy AMadfiedpeptity., Fomms@@m@n]aé%amwce

repared by known net.i ¢ engi neeri ng techni s. Thj h i .
AR P AR AR A T IR CE A S
peptides Foi .l NShaRE% oftrRNEr-RaANSRNE. MALMHeRGadess tRemGORMD Ut calls Be

associ ated or conbined wth an eXpression vector capable of transfecting
cells. In anegdtarellsteap todnsfbetednrithdaihDNA byl domtactingtiyetelteivith Hree
transfected with said DNA by contacting the cells with t,rlg ector and the
vect or - assoectareanbie veder-agenirter omdations wihds EﬁPWn. In a

further st the . r c SRdiLggnhs which
al l ow t he 3)%%?%%%1%%%& {9? ]ﬁ}e;%gggr%e&%% %%@eﬁ#ﬁ%ﬁ‘?ﬁs t e&ggrrpou%‘ga%gn be
i sol ated. |dhniteortowRi&llbwhkfexpadtatin bftleneadgasiual. Sa¥pegasetlybtie i s very
simlar to a peptide that can be encoded or_ expressed, the nethod can be

app! i edOt o qorayamel carebe esnlated. {Hthegommpaund Hepht sanact ke eperdedror f ol | owed

by one or nore steps wherein.the peptide. i difhed b 1

e%zymati c teé‘(?ﬁﬁ?sﬁag%uttl(? Vﬁf%ﬁ%ﬁlﬂaf E%B@éﬁg@:ﬁﬁbg?%p:bguesn0¥)0}%<2§wg% S%Gesg dthe, o
used for th,siYH RASBe apPEBA 26 g&‘éﬁﬂe t\h%cﬁe%%ﬁle tol wWeRhethRSconiisdutidl #xes,

m cr ospheres, nanospheres, dendriners, naked

similar, followed by one or more steps wherein the peptide is modified by

chemical or enzymatic techniques to prepare the compound.

15 Various types of vectors are used for this purpose, such as viral
vectors, lipoplexes, polyplexes, microspheres, nanospheres, dendrimers, naked
DNA, peptide delivery systems, lipids, especially cationic lipids, or liposomes
made thereof, polymeric vectors, especially those made of polycationic
polymers. Among the preferred viral vectors are retroviruses, adenoviruses,

20 adeno-associated viruses, herpes simplex viruses, and virosomes. Preferred
non-viral vectors include chitosan, SPLP, polymeric systems based on PLGA,
polyethylene imines, polylysines, polyphosphoamidates, poly(meth)acrylates,
polyphosphazenes, DOPE, DOTAP, and DOTMA.

Some more comprehensive summaries of methods which can be

25  applied in the preparation of the compounds of the invention are described in:
W. F. Anderson, Nature 392 Supp., 30 April 1998, p. 25-30; Pharmaceutical
Biotechnology, Ed. D. J. A. Crommelin and R. D. Sindelar, Harwood Academic
Publishers, 1997, p. 53-70, 167-180, 123-152, 8-20; Protein Synthesis: Methods
and Protocols, Ed. R. Martin, Humana Press, 1998, p. 1-442; Solid-Phase



DNA, peptide delivery systens, |lipids, especially cationic |ipids, or

| i posones made thereof, polyneric vectors, especially those nade of

pol ycat i onOcog@aliyvers. Anong the preferred viral vector CAMNEL20100a45 r uses,
adenovi ruses, adeno-associ ated viruses, herpes sinplex viruses, and
virosones. Preferred non-viral vectors include chitosan, SPLP, polyneric
systens based on PLGA, polyethyl ene inih%%, pol yl ysi nes,

pol yphosphoam dat es, pol y(neth)acryl ates, pol yphosphazenes, DOPE, DOTAP,

appl i 6d 1 n FEREST ORI ETRORdor The e Bifaaruanis TS POt Lo kA cr i bed
in: W F. m&%%@rl?eﬂ\ﬂ?&éjﬂ;ﬁn@%isas@%or% BRIty LR8S, 1997,?5%3@9[.) S ndel ar

Phar maceuti cal Bi ot echnol’ogy, E _ A. Cromelin an . D.
Har wood Academni ¢ PShlisstereptidedo7 fupctiGsl zouivgznisare gparsd bydargyn

Protein Synt hesi.s: hods d. Protocol s, .Ed. Marti,n, Humang Press,

1005, p. ~17RABo0SoV PFESERBpLIALY SR WEGg of ghe HePtde o& HAPYO T Widen o

Press, 29970ty alﬁ%%%%&{ﬂtﬁ%llﬁ%c@e 18801 3o 8 SidSad dR4bArALAL GBER tY
, p. 1-89. Sa

Press, 997 ts of peptides or functional equivalents are
prepar ed by Khowhacmitivadly, acshpizilé bpse td forni abake addittombaitny lefthehen

peptide or peptoid with either a_ pharmaceutically acceptabl idto form
an aci d addicid ehadgise 1s BhaW@ﬁe%lﬁ?Hgf agcentahle spnybex t%mfge(ﬁg}éé RSP ™¥rm a
base additi gn,sal t t -aci . i r ' :
acceptables%gkyﬁglgﬁggﬁy é%?ﬂ%ﬁgﬁge§5%§P§%§%$€?Pﬁ§%<?§ﬁ§ﬁé rtH%%¥%§

t aki ng t he $p8Eel4iGoh FENHERIanEe nof allneidoand baded that nensicdpraie for. inFor
instance, not all acids and bases that are acceptable for in vitro

di agnodbi ¢ wowpbsréstitsconapodidons ean beruseddpnplanapeutis speiositénns. Dependi ng

mor gani ¢ dorirndie RraBenB Lt Phat e e ey ARt g 2
acid, glycolbanGheh nrghhf ASA¢sudty A8 ¥drEniBGicH, 2266 RId; pi6hIbni¢Tatial c aci d,
na!onlc_ac!é,.c!nnanlc aci d, suIFhur]c acid, hydrochloric acid, hydrobromc
aci d, nitrilaciachcid, ghreolit acid; oaelid acish pypwoiciacidsugcinanacidhimpdgigriced.aci d,
whi ch malonic acid, cinnamic acid, sulphuric acid, hydrochloric acid, hydrobromic
15  acid, nitric acid, perchloric acid, phosphoric acid, and thiocyanic acid, which
form ammonium salts with free amino groups of peptides and functional
equivalents. Pharmaceutically acceptable bases, which form carboxylate salts
with free carboxylic groups of peptides and functional equivalents, include
ethylamine, methylamine, dimethylamine, triethylamine, isopropylamine,
20 diisopropylamine, and other mono-, di- and trialkylamines, as well as
arylamines. Moreover, also pharmaceutically acceptable solvates, complexes or
adducts, such as hydrates or ethurates are encompassed.
Some of the preferred modifications of the peptides may be easily
introduced during or at the end of the synthesis. For instance, when the
25  peptide is synthesized using a solid-phase technique, N-terminal acetylation
can be performed at the end by reacting the amino acid sequence, which is still
bound to the resin, with acetic acid instead of with another amino acid.
C-terminal amidation, on the other hand, can be performed by using

a special kind of resin in solid-phase peptide synthesis, such as the

30 commercially available Tentagel S AM (ex Rapp, Tibingen, Germany). These



form amonium salts with free am no groups of peptides and functi onal

equi val ents. Pharnmaceutically acceptabl e bases, which form carboxyl ate

sal ts wi tWwofzn@aicmeboxyl i ¢ groups of peptides and funct pomaNL2emfwossas ent s,
i ncl ude et hyl am ne, nethylam ne, dinethylam ne, triethylam ne,

i sopropyl am ne, diisopropylam ne, and otggr nono-, di- and trial kyl am nes,
as well as arylam nes. Mreover, also pharmaceutically acceptabl e sol vates,
conpl exes or adducts, such as hydrates or ethurates are enconpassed. Sone
of the preferr £ LONRS 16 " e . BV oduced
during or al{g gltlﬁgoéﬂ#%&goefgt% h%&g(is/ar%t hg}sl?% or ms%l?'r?\%:{led,%aﬁg%b%l gé ;%g%ti de is
synt hesi zedelsisBg dari t1th fbasgsd. dtiese que, fubtiarrmbtiaddsadahydifyingrpepaitdze
performed at the end by reacting the am no acid sequence, which is still
bound to t leeramiwn tavany paeean ekiled anithe@&hd of with anot her anino acid.

C-termnal am datign, on.the other hand, - f d .si ng a
speci al ki nd of regﬁpﬁeﬁﬂ%‘bﬁ%& % e%pg% ?‘2’%@@%&%%&%%&%@’?% ge
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pepti des are, known to.a erson skilled in the art. As previously
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may be specifically targeted to these toxins through covalent or . .
non- coval erspetifigallydargeted to these toxins through covalent or non-covalent ligation

with the compounds, or through being covalently or non-covalently bonded to
15  the surface of a drug carrier such as a liposome, a nano- or microparticle, a
nano- or microcapsule, a lipid complex, or a micelle.

In diagnosis, the compounds may be used for the detection of, or the
quantification of the amount of, bacterial toxins present in physiological fluids,
such as the blood, plasma, serum, the mucus lining a mucosal epithelium, such

20 as of the respiratory tract, or in fluids whose presence results from a
pathological condition, such as the fluid found in the middle ear in otitis media
with effusion (OME). For this use, the compounds may be incorporated into
diagnostic kits to be used in vitro, or into diagnostic compositions which may
be administered to a patient. For this use, an option is to conjugate a

25 compound of the invention with a chelator, which is subsequently complexed
with an isotopic label that is detectable by an appropriate monitoring system.

In a preferred use, the compounds are administered as active drug
substances to prevent or treat diseases and conditions related to fungal and
bacterial infections and the presence of fungal and bacterial toxins in the body.

30 As mentioned before, there are certain disadvantages and limitations of



wi th the conpounds, or through being covalently or non-coval ently bonded to
the surface of a drug carrier such as a |liposone, a nano- or mcrop
article, wonamwi1®e m crocapsule, a lipid conplex, or aprairoalbes00033s

di agnosi s, the conpounds nay be used for the detection of, or the
quantification of the anmount of, bacteri toxi ns present in physiol ogical
fluids, such as the blood, plasma, seru the mucus lining a nucosal
epithelium such as of the respiratory tract, or in fluids whose presence

results froma pathql ogi.cal. condi tion ' '
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patient's natural erice syst ens, e I npalirnent of the bacterial flora
natural |y pepufisintly doheributoipathe mheaifosiacmseofdhel disgmseavennnsthefaisavter i al
toxins as the gerns are killed etc. Furthernore, there may be conditions
and di 38asod sympipmsrofianeagitedaieelions t oxins and especially bacteri al
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cause, such as in fonof toxins I n the mddle

ear may Si gRtfiGaphéy c£0Bbrisedkeeh an thesd@niditishain erhioh it veesdesgabe even
in the absence of synptons of an acute infection. However, since the

conpounds  alcswalipved yreothsumealiennf migropeganipms infecting the body, such as

severe acute infections. In this respect, they can replace or complement other

15  antibiotics, even in diseases and conditions which could not be treated with
compounds capable of neutralising microbial toxins alone. Examples of such
diseases are acute bacterial or fungal infections, such as septic shock, acute
infections of the eye(s), liver, kidney(s), lungs, bronchi, nasal or frontal sinus,
ear(s), vagina, urethra, skin, central nervous system, cardiac muscle, spleen,

20  or other tissues and organs. An example of a particularly severe condition
associated with an infection is septic shock.

In all these cases, it may be advisable to treat the disease not with
antibiotic drugs, but with substances which are capable of neutralizing the
bacterial toxins. For this aim, the compounds of the invention are particularly

25 advantageous because they show a high binding and neutralization activity
against the most relevant microbial toxins, such as lipopolysaccharide (LPS) in
the case of gram-negative bacteria, and lipoteichoic acid (LTA) in the case of
gram-positive bacteria. In infections of the upper airways, for the treatment of
which the compounds of the invention are particularly preferred, these

30 bacterial products can induce an inflammation reaction in the middle ear or in



activity, they can be used even in those conditions in which it is
essential to actually reduce the nunber of m croorganisns infecting the
body, suchoasosgaymee acute infections. In this respect, pChay.20@moeapl ace or
conpl ement ot her antibiotics, even in diseases and conditions which could
not be treated with conpounds capabl e of _neutralising mcrobial toxins

al one. Exanpl es of such di seases are acdt’e bacterial or fungal infections,
such as septic shock, acute infections of the eye(s), liver, kidney(s),
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I nfections,, such as. acute or c ni c . .
rom, infective bacteria inc u?img Streptococcus pneumoniae, Haemophilus

15  influenzae, Moraxella catarrhalis, group A B-hemolytic streptococc,

Staphylococcus aureus, gram-negative enteric bacilli, Streptococcus pyrogenes,

Escherichia coli, gram-negative bacilli, Pseudomonas sp..

The infections which are prevented or managed with the compounds
of the invention may be caused by microorganisms which are in essence
20  planktonic, that is, their habitus is that of individual microbial organisms. If
planktonic microorganisms, for example, have infected a physiological fluid of
a mammal such as blood, they may be transported with the bloodstream
throughout the body of the mammal.
Systemic or generalised infections which may at least in part be
25  caused by planktonic microorganisms include acute or chronic fungal
infections such as actinomycosis,blastomycosis, nocardiosis, cryptococcosis,
sporotrichosis, sporotrichosis, coccidiomycosis, and aspergillosis, as well as
acute or chronic bacterial infections such as anthrax, tetanus, gangrene,
botulism, listeriosis, typhus, Legionnaire’s disease, cholera, yellow fever and

30  the like. Acute serious systemic infections may be associated with septic shock,



sinusitis, or acute or chronic otitis, the conpounds may be highly useful

for the restoration of the normal nucosal functions and their natural

def ence swyetemi1re general ly speaking, the conpounds pofi/NIhesionesant i on

are useful agents in the prevention and therapy of conditions consisting

in, and arising from infective bacteria_ jncluding Streptococcus pneunoni ae
Haenophi l us i nfluenzae , Mraxella catdfrhalis , group A b-henolytic

streptococci, Staphyl ococcus aureus , gramnegative enteric bacilli,
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has been found that many
substratum or interface or to each other, are embedded in a matrix of
extracellular polymeric substances that they have produced, and exhibit an
15 altered phenotype with respect to growth rate and gene transcription. Usually,
the extracellular matrix comprises a highly hydrated, predominantly anionic
matrix polymer. Biofilms can adhere to surfaces and interfaces; in fact,
adhesion may trigger the expression of genes controlling the production of the
extracellular matrix and the conversion of the previously planktonic
20 microorganisms into their sessile phenotypes.
It is believed that sessile microorganisms and their biofilms play a
major role in a number of infectious diseases, and for some of them this has
been supported by a large body of evidence. Among these diseases are e.g.
periodontitis, native valve endocarditis, cystic fibrosis, chronic bacterial
25  prostatitis, bronchitis, pneumonia, sinusitis, dental caries, chronic tonsilitis,
endocarditis, necrotising fascitis, musculosceletal infections, osteomyelitis,
biliary tract infections, infectious kidney stones, and otitis media. Most likely,
many other - in particular local - infections involving particular regions or

organs of the body also involve sessile microorganisms, such as infections of



i nfectious di seases and conditions are also, at least in part, caused by
m cr oor gani sns which formnore sessile communities, usually referred to as
bi of i | ms.wbhwes/d1s792r ue both for many systemc and - in pariNIQusa00s45f or a
| arge number of nore |ocalised infections. As used herein, a biofilmis a
mcrobially derived sessile community characterised by cells that are
attached to a substratumor interface orl% o each other, are enbedded in a
matri x of extracellular polyneric substances that they have produced, and

exhibit an altered phenotype with respect to gro rate and ne .
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surfaces and infterfaces; I'n fact, adhesion may trigger the expression of
genes control i ng Uheheihoehstigationaff thhectixityadfehk gleptidiatompoands ahe
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sessile m croorgani sns, such as infections ofthé liver, the spleen, the

peri odddt i prevarnedyeomdokndmehiofiling inkd standaed biaefilnaassde urethra, or the
heart. In the investigation of fhe actjvity. of the peptidic go unds as
defined in claim 1&&1‘%1“ ggtwav@ft?ééﬁla}yo %&F%‘r‘?ﬁ?d?‘ﬂé‘féga(%%%‘ﬁgé)ﬁg@ al so
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useful conpoun revention or thera i seases related to such
preferably of at least about 0.01 pM, and still more preferably at least about

0.1 pM. In a further preferred embodiment, the concentration of the compound

15  is about 0.1 to about 100 pM. However, depending on the type and amount of
fluid which contacts the biofilms, and the specific microorganism involved,
these concentrations may be adapted.

Furthermore, it has been found that the compounds of the invention

not only prevent the formation of biofilms by microorganisms otherwise

20 capable of microfilm formation, but are also active against microfilms that
have formed already. Depending on their concentration, they are capable of
disrupting or degrading biofilms, as detectable e.g. in standard biofilm assays.
Again, the concentration of the compound should be selected by taking into
account the type and amount of fluid which contacts the biofilms and the

25  specific microorganism involved. For example, it has been found that
concentrations as low as about 0.001 pM may already have a disruptive effect
on pre-formed biofilms. Thus, it is preferred that the concentration of the
compound is selected to be at least about 0.001 pM. Other preferred
concentrations are at least about 0.01 pM, 0.1 pM, 1 uM, 10 pM and 100 pM,

30 respectively.



m croorgani sns, or involving the sessile state of m croorgani sns. For
exanple, it has been found that certain mcroorgani sns capable of form ng
bi of i | rs WO 20@vtizion surfaces such as PVC, e.g. Pseudonomra3/Niavisdagsssoul d be
i nhibited and prevented fromformng biofilnms in a standard bi ofil m assay.
The inhibition effect may be achi eved when a conpound of the invention is
present at a concentration of at |east g@out 0.001 mM and nore preferably
of at least about 0.01 nM and still nore preferably at | east about 0.1 nM
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for infectigngyfikemraBhaddgbeRs aRdesieable 1nﬂammatory act1v1ty. This act1v1ty is
related to the various cellular processes, including proliferation, differentiation
and expression of genes encoding pro-inflammatory mediators like cytokines.
15  Cytokines are direct mediators of inflammation and influence the progress and
direction of many immunological reactions. Perturbation of the balance in
cytokine production is widely recognized as a critical factor in several disease
states. In a condition such as otitis media with effusion or sinusitis, this
balance is already disturbed. T cell proliferation is also not favourable in this
20 situation, because this will further stimulate the immune response that is
already out of control.

Thus, the compounds can be advantageously used in pharmaceutical
compositions. According to the invention, such pharmaceutical compositions
are provided as well as the compounds themselves. As used herein, the term

25 “pharmaceutical composition” refers to therapeutic and diagnostic
compositions, as well as to medicaments and diagnostics containing such
compositions. Therapeutic compositions and medicaments are used for the
prevention or treatment of diseases and other conditions of mammals whose
improvement is desirable. Diagnostics and diagnostic compositions are used

30 for the diagnosis of such diseases in vivo and in vitro.



val ves, venous catheters, urinary catheters, intrauterine devices, sutures,
vascul ar grafts and shunts, peritoneal dialysis devices, penile prostheses,
and ort hopeeadicniprest heses. Thus, it is another preferredrathodiooexas to use
t he conpounds of the invention to prevent or manage an infection resulting
from such devices. A particul ar advantage of the conpounds of the invention
over the native proteins and peptides frdm which they are derived, such as
CAP18 and LL-37, is their |ow degree of undesirable inflammatory activity.
This activity is reglated to the vayious cellular processes,. ingludin
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di agnostic conpositjons are used for the diagnosis,of ,such di.seases in_vivo
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| east one that it can be administered to a human being, or to an animal. As used herein,
a carrier or excipient is any pharmaceutically acceptable substance or mixture
of Substanceé having no substantial pharmacological activity, which can be
15 used as a vehicle or as an auxiliary substance to formulate a compound into
dosage form which is stable and suitable to administer. Examples of
pharmaceutically acceptable excipients are known to the skilled man and can
be found in the monographs of the major pharmacopoeias.
In one embodiment, the composition is formulated and processed for
20 parenteral injection, instillation or irrigation, preferably for intravascular
injection, such as intravenous or intra-arterial, but also for intramuscular,
subcutaneous, intralesional, intraperitoneal, locoregional or other routes of
parenteral administration. In another preferred embodiment, the composition
is administered directly to the affected mucosa of the upper airway, such as
25  the middle ear. The same principles that govern the formulation of other drugs
for these administration routes will also teach those skilled in the arts how to
prepare such compositions. For instance, one of the requirements of parenteral
dosage forms is their sterility. Other requirements are described in all major
pharmacopoeias, such as in USP 24, in the monograph “General Requirements

30 for Tests and Assays. 1. Injections”, p. 1775-1777. To increase the stability of a



conpound of the invention as active ingredient and at | east one
pharmaceutically acceptable carrier or excipient. In one of the

enbodi mrenwe,20adma1edi canent conpri ses anot her active i ngcemients/ooedas ch nmay
be sel ected fromthe sanme group of conmpounds as specified in claim1l.

Al ternatively, the other conmpound bel omto a different group. For
exanple, it may be a conpound al so kno 0 have antibiotic or antifungal
activity, but with a different mechanismof action. In a further
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adm nistered directly to the affected nucosa of the upper airway, .such as
the ni d0I1 e meigrocapstlesa AR WFions: HPENEIoRS, by olutions. NBPSAMEY. o8 Iilag: her
drugs for ttclescg adsm' nistration routes will also teach those skilled in the
arts how tc?’ﬁ)l? B’é‘?e such conpositions. For instance, one of the

requi renents of pafngrhercake 806aAAFodiALAB wWitich Reé to Hberdnhinisterdd hrully to

requi rements are described in all major ) _ )
an affected mucosa, it may be useful to provide a formulation having

properties which provide for an extended time of local retention at the site of

15 administration to increase the effectiveness of the medication. To achieve this
goal, mucoadhesive excipients may be incorporated into the formulation. Such
functional excipients are known to the person skilled in the art; they include
polymers such as polyacrylic acids and derivatives thereof, polymethacrylic
acids and their derivatives, cellulose ethers including hydroxypropyl

20 methylcellulose, carboxymethylcellulose, starches, chitosan etc.. Suitably or
alternatively, the compositions of the invention may also contain a mucolytic
solvent. Particularly, mucolytic solvents are used to affect the permeability of
the peptidic compound of the invention into the mucus, e.g. in the respiratory
tract. Suitable solvents may comprise known mucoregulatory or mucolytic

25  agents such as N-acetylcysteine, S-carboxymethyl cysteine, bromhexine,
ambroxyl, DNAse, erdosteine, saline solution and nesosteine. Preferably,
bromhexine is used.

Further excipients that are particularly useful for the preparation of

parenteral formulations in their broadest definition are solvents, cosolvents

30 and liquid or semisolid carriers, such as sterile water, ethanol, glycerol,



phar macopoei as, such as in USP 24, in the nonograph "General Requirenents
for Tests and Assays. 1. Injections", p. 1775-1777. To increase the

stabi | i t ywof2oepanrm®at eral forrmulation, it my be necessaPgTINL2S0N0EE a
dri ed dosage form which nust be reconstituted before it can be

adm ni stered. An exanple of such a dosage formis a freeze-dried or

| yophilized fornul ation. Suitably, the %"rposi tions of the invention may
al so contain a nucolytic solvent. It may be desirable to adm nister a
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exci pi ent s sahehileenrhsdsoger spivhitm ERTA bensy alephol etc.; ethey exguients and

pol ymers sych .as polyacryli i n I jves thereof, polynethacrylic
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or alternatively, the conpositions of the invention fmié al so contain a
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sol uti on andnnessashdongeespReaibrifithy compound is not stable in the fluids of the
digestive system, or if it is too large to be absorbed from the gut eff?ctively. :
15 Transmucosal administration is possible, for instance, via nasal, buccal,
sublingual, gingival, or vaginal dosage forms. These dosage forms can be
prepared by known techniques; they can be formulated to represent nasal
drops or sprays, inserts, films, patches, gels, ointments, or tablets. Preferably,
the excipients used for a transmucosal dosage form also include one or more
20 substances providing for mucoadhesion, thus prolonging the contact time of
the dosage form with the site of absorption and thereby potentially increasing
the extent of absorption.
Alternatively, the pharmaceutical compositions may be designed for
oral administration and processed accordingly. Appropriate oral dosage forms
25 include tablets, hard capsules, soft capsules, powders, granules, orally
disintegrating dosage forms, syrups, drops, suspensions, effervescent tablets,
chewable tablets, oral films, lyophilized dosage forms, sustained release dosage

forms, controlled release dosage forms. In one of the preferred embodiments,

the oral dosage form is an enterically coated solid dosage form to provide



bromhexi ne is used. Further excipients that are particularly useful for the
preparation of parenteral forrmulations in their broadest definition are

sol vent s,woas@loaemes and |iquid or semisolid carriers, PUtiNIassaexs!| e

wat er, ethanol, glycerol, propyl ene glycol, polyethylene glycol, butanediol,
fatty oils, short- and nmediumchain triglycerides, |ecithin,

pol yoxyet hyl ene castor oil derivatives; %%bstances to adjust the osnolality
and pH, such as sugars, especially glucose, sugar al cohols, especially

manni tol, sodjum chlqride, sodi carbonat.e, citric.acid, acetate,
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and | yophi | i zat i onIaiad8irtsecémbhsdiahdntyithe camponads ere ad@inisterddyviaithemay be
advant ageous .to admi ni ster.a coq?oggggof I%@linventi nin a transnucosal

dosage f or MUMDETY ZORES, FEINGHATRGE PRI, GG HYLET A AfEPSOL Spray,
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the digestive system_or if it is too large to be absorbed fromthe gut
ef fectivel ﬁlsqbéﬁ%ﬁab]@slalsoé%ﬁﬁ&ﬁ%t ration is possible, for instance, via

nasal, buccal, sublingual, ginglval. . .or i_nal . ﬂg@ osage
forms can be pr epagtﬁg%?ekaﬁg"\%%%%ﬁlﬁitguues\sé?ag{"%glﬁe%g%&ggeilgéﬁ?gge ﬁgg

represent nasgloddreRkel®er aicdysourndeRiHesnvéntion mprtahesivele/For iaktinvent s,
or tablets. Preferably, the excipients used for a transmucosal dosage form

al so i A6l udéacim-parenberalyubse ehedninstrativnng chepemmabaBPROFIEATE dofage
Bnd 1 ner oy PBBUBRTIAN N Biaael Ay R e BRPERE S o u B PR D SReE mat el y,
the phar maceistofle GOMRORIE 0P8RS CESWHEH BIOch R the A ailaBility stthat i on and
processed accordi ngly. Appropriate oral dosage forns
compound. This may be achieved, for instance, by the protection of the
compound from degradation, such as by an enzyme inhibitor or an antioxidant.
15  More preferably, the enhancing agent increases the bioavailability of the
compound by increasing the permeabilii.;y of the absorption barrier, which is
typically a mucosa. Permeation enhancers can act via various mechanisms;
some increase the fluidity of mucosal membranes, while others open or widen
the gap junctions between mucosal cells. Still others reduce the viscosity of the
20 mucus covering the mucosal cell layer. Among the preferred bioavailability
enhancers are amphiphilic substances such as cholic acid derivatives,
phospholipids, ethanol, fatty acids, oleic acid, fatty acid derivatives, EDTA,
carbomers, polycarbophil, and chitosan.
Making use of the antimicrobial and antifungal activity of the
25  compounds, it is an option to use them for the manufacture of medicaments
which either contain no preservatives or only at a reduced content. By
"reduced content" is meant that the preservative content is lower than the
preservative content needed to effectively preserve the corresponding placebo
composition, which is a composition which contains the same components

30  except for the active ingredient.



i nclude tablets, hard capsul es, soft capsules, powders, granules, orally
di sintegrating dosage forns, syrups, drops, suspensions, effervescent

tabl ets, wbewsdrie7rseabl ets, oral filns, |yophilized dosageriNunos/oedst ai ned
rel ease dosage forns, controlled rel ease dosage forns. In one of the
preferred enbodi nents, the oral dosage formis an enterically coated solid
dosage formto provideprotection of the29npound fromthe acidic and
proteol ytic environnment of the stomach. In a further enbodi nent, the

conpounds are adm pistered via the pul npn route, using,a fnetered . dose
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and chit osan. o
(w/v) or less. In another embodiment, the concentration of the preservative is

selected to be not more than about a fifth, and more preferably not more than
15  about a tenth, of the concentration needed to effectively preserve a

corresponding placebo composition.

The following examples are intended to further illustrate the
invention, not to limit its scope to the embodiments presented herein.

20

Example 1: Preparation of compounds

The following peptidic compounds, each of them comprising 24
amino acids, the compounds herein coded as P60, P60.4, P60.Ac, and P60.4Ac
25  were prepared by solid phase strategies on an automated multiple peptide
synthesizer (Syroll, MultiSyntech, Witten, Germany). For P60 and P60.4,
Tentagel S AC (Rapp, Tibingen, Germany), a graft polymer of polyethylene
glycol and polystyrene was used as a resin (loading 0.2 meq, particle size
901m). For P60.Ac and P60.4Ac, Tentagel S AM was used, which yields a C-

30 terminally amidated peptide. Repetitive couplings were performed by adding a



Maki ng use of the antim crobial and antifungal activity of the conpounds,
it is an option to use themfor the manufacture of nedi canents which either
cont ai n nwopp@gaLat i ves or only at a reduced content. BgT/Nigosmeas4sont ent”
is meant that the preservative content is |ower than the preservative
content needed to effectively preserve the correspondi ng pl acebo
conposition, which is a conposition whi contains the sanme conponents
except for the active ingredient.Wiether a conposition is effectively

preserved can determ ned,w th appropr.i ate,test for
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sorbi c aci dleRrotectigBIiMAe WaLP D B ANE GhEBIS I hIiBnresDagHvely- Ng 05 %

(wv) or less.. In an r [ot . [ : rvative
is selecte Sffe&* BE p??cr)]%ts %g}deﬁgﬁggaegg%tc tlgﬂﬁvf%? E?)%gfﬁgﬁ{rég%m%é%%‘gﬁgb y not nore

t han about EorPE0.Ac Hid PBe.4e)cenN-®irhfifaheedgthtion ehbgetrforaled withsereve a
correspondi ng_pl acebo conposition. The follow ng exanpl es_are int endteffy%éo

furt herOi | lassd métile theepemtidmwiaswiilheaundstq the xesin sARep penthesisideddbient s
pesent o0 e e GBS LR PRORD, SERRBARIRINE Al gt el
herein codednhas 16Qy/v)P88d 8ithd26@spotivaty difPaftAlried. Peptidyl resins were then
cleaved and side chain deprotected in TFA/water 95/5 (v/v) for 2.5 h (1.5 ml per
10 pumol of peptide), the resin was removed by filtration and the peptide was
15  precipitated from the TFA solution with ether/pentane 1/1 (v/v) (10 ml per 10
pmol of peptide). The solution was cooled for 1 h at -20°C and the precipitated
peptide was isolated by centrifugation (-20°C, 2,500g, 10 min). After
triturating and vortexing of the pellet with 10 ml ether/pentane 1/1 (v/v) and
isolation by the same procedure, the peptides were air dried at room
20 temperature for 1 h. Peptides were dissolved in 2 ml water or 2 ml 10 vol%
acetic acid, the solution was frozen in liquid nitrogen for about 5 min and
subsequently lyophilized while being centrifuged (1,300 rpm, 8-16 h). The
analysis of the peptides was performed with RP-HPLC and Maldi-Tof mass

spectrometry.
25 The amino acid sequences of the compounds are:
P60 IGKEFKRIVQRIKDFLRNLVPRTE
P60.Ac* IGKEFKRIVQRIKDFLRNLVPRTE
P60.4 IGKEFKRIVERIKRFLRELVRPLR

P60.4Ac* IGKEFKRIVERIKRFLRELVRPLR



were prepared by solid phase strategies on an automated multi ple peptide
synt hesi zer (Syroll, MiltiSyntech, Wtten, Germany). For P60 and P60. 4,
Tent agel WoAQ«®Rapp, Tubi ngen, Germany), a graft pol ymercoiNipoisypetdayl ene

gl ycol and pol ystyrene was used as a resin (loading 0.2 neq, particle size
90m) . For P60. Ac and P60.4Ac, Tentagel S AMwas used, which yields a
Cterminally am dated peptide. Repetiti veZY:oupI i ngs were perforned by adding
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Boc for K; Trt for N, and Pnt for R Fnoc-deprotection was perforned by
adding 3 times piperidine/ NVP 1/4 (v/v) to each reaction vessel. Coupling-

and deprotection, tj] and 3 tines 3 mn, respectively.

Washi ngs aftmpleug nﬁﬁ’@’é‘r%lh@% &}t ecti ons were performed 6 tines with
NMP. Fog P60. Ac and P60.4Ac, the N-terminal acetylation was perforned with
acetic acid while the peptide was still bound to the resin. After synthesis
the peptidyl resi nghwetenpasiddpephend avalrding tdeddvEpled] siere testet Hane,

di chl oronet hane/ ether 1/1 (v/y) and ether_ resp el and_air dried.
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cooled for 1 h at -2Q0C and the reci piitated peptide was_ isaol ated by
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solution was frozen in liquid nitrogen for about 5 mn and subsequently
| yophi | i zecbovﬁpdmdsawrtbmeacln nésayederd nGgtatisticaly ségrificamhdn summary,

the tested compounds of the invention showed approximately the same degree

15  of anti-toxin activity as the native antimicrobial peptide LI.-37.

Table 1: Compound concentrations for 50% LPS- and LTA-neutralization (in

pg/ml £+ SD)
Compound LPS (LAL) LPS (WB) LTA (WB)
P60 1.5+05 1.4+0.1 2.1+0.7
P60.Ac 1.8+0.8 24105 21x0.1
P60.4 1.7+0.6 21+0.6 20x1.3
P60.4Ac 1.8+0.1 nd Nd
LL-37 (control) 1.3+0.2 1.2+0.2 1.6+£0.5

20 Example 3: Immunologic cell activation by compounds

The compounds prepared according to example 1 were tested for

their therapeutically undesirable immunogenic activity by using Elispot, T-cell



anal ysis of the peptides was performed with RP-HPLC and Mal di - Tof nass
spectronetry. The ami no acid sequences of the conpounds are: P60

| GKEFKRI \WQBI2800ARMNR VPRTE P60. Ac* | GKEFKRI VORI KDFLRNLVPRPETRGQ2005/000545

| GKEFKRI VERI KRFLRELVRPLR P60. 4Ac* | GKEFKRI VERI KRFLRELVRPLR* The suffix Ac
means that the peptide is NNtermnally acetylated and Ctermnally

am dated. Exanple 2: Neutralization of t®xins The conpounds prepared
according to exanple 1 were tested for their capability to neutralize the

bacterial toxi.n LPS w a l.imulus. a t L : ith a
whol e bl ooé’rf’bw%)mgggg@h%ﬁﬁnr’\%tﬁ?#’aﬁ zgg ?%ﬁ%gsc%@&gﬁ%a@ﬁ%‘@%ﬁﬂ%Eﬁgg\%ﬁm e
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concentration whereby 50% LPS is neutralized was used as a neasure of the

pepti de' s aatdywtbkine sShoestdort onedm, rtherahy neovidingwate ogstliear pabitevel. The

di fferences between the conpounds w thin each assa re pot statistically
signifi cantmo‘ﬁw\gg%ﬁ?‘ipfs Pﬂémtn%g{‘%#%‘%%%ngooiiﬁyﬁfg\é\@mgﬁﬁ?eo#%o%%d

appr oxi gat eliyed B FSAR ISR rdBbhadLe6 TFNRGinyinky ERK (&etradlinvigr

antim crobital peptide LL-37. Table 1: Compound concentrations for 50% LPS-
and LTA- neufigmalimistedrkiphres)gl/2tis psSh) of dhepddddkirPSe (sigiglingsaihwg)y, Lthat ( WB)
P60 1.5 0.5 . 1.4 + 0.1 E.lé.? P60. Ac 1'3]1 P.S 2.4 + 0.5 2.1 0.1 P60.4
1.7 + 0.6 Zias heey ghoyvipto be anygyed i varigug cpllylas nyorgpses, B4Rt rol ) 1.3

0.2 1.2 0'r?roiifeqrah%n?differentiation and expression of genes encoding pro-

inflammatory mediators like cytokines. Cytokines are direct mediators of

10  inflammation and influence the progress and direction of many immunological
reactions. Perturbation of the balance in cytokine production is widely
recognized as a critical factor in several disease states. This balance is already
disturbed in the case of conditions such as otitis media with effusion and
sinusitis. T cell proliferation is also not favorable in this situation, because this

15  will also stimulate the immune response that is already out of congrol. It is
therefore desirable that the compounds of the invention do not stimulate
cytokine production, T cell proliferation, ERK-activation or chemotaxis of
neutrophils.

For T cell proliferation, 150,000 peripheral blood mononuclear cells

20 (PBMC) were cultured in the absence or presence of 10 pg/ml of the compounds
for 5 days in 96 well round bottom plates (Costar Inc. Cambridge, MA) in a
final volume of 150 ul IMDM complete. As a positive control, PBMC were
cultured in the presence of 25 U/ml recombinant IL-2. During the final 20
hours of culture, PBMC were pulsed with [3H]thymidine (0.5 microCi/well),

25  after which 38H-incorporation was measured by liquid scintillation counting.
For detection of the T cell cytokines IFN and IL-10 by Elispot analysis, 1.5 x
106 PBMC were cultured in 0.5 ml IMDM complete in the absence or presence
of various concentrations of synthetic peptide. As a positive control PBMC
were stimulated by 10 pg/ml poke weed mitogen (PWM). After 48 hours of

30  culture, PBMC were harvested by gently rinsing the wells with warm IMDM



Exanpl e 3: Imunol ogic cell activation by conpounds The conpounds prepared
according to exanple 1 were tested for their therapeutically undesirable
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200 U/ml penicillin (Bio Wittaker), 200 pg/ml streptomycin (Bio Wittaker) and
10% (v/v) heat-inactivated fetal calf serum (Gibco). After reaching near-
15 confluence, cells were cultured overnight in serum-free medium. Cells were
subsequently stimulated for 15 minutes with indicated stimuli. Cellular
lysates were prepared using lysisbuffer (0.5% [v/v] Triton X-100, 0.1M Tris-
HCl pH 7.4, 100 mM NaCl, 1 mM MgCls, 1 mM NaszVOy, mini complete
protease inhibitor cocktail [Boeringer Mannheim, Roche, Basel, Switzerland]).
20 Samples were subjected to SDS-PAGE on a 10% glycine-based gel, and
resolved proteins were transferred to a polyvinylidene difluoride (PVDF)
membrane. Non-specific binding sites were blocked by PBS/ 0.05% Tween-20/
1% casein. The blots were incubated with rabbit polyclonal antibodies against
phosphorylated ERK-1/2 (New England Biolabs, Beverly, MA), and secondary
25  horseradish peroxidase conjugated anti-rabbit IgG antibodies. The enhanced
chemoluminescent (ECL) Western blotting detection system (Amersham
Pharmacia Biotech, Upsala, Sweden) was used to reveal immunoreactivity.
Neutrophils chemotaxis was measured with neutrophils isolated

from peripheral blood using Percoll density centrifugation (density: 1.082

30  g/ml). The cells were resuspended at a concentration of 2.5x106 cells/ ml in



For detection of the T cell cytokines IFN and IL-10 by Elispot anal ysis,

1.5 x 106 PBMC were cultured in 0.5 n IMDM conplete in the absence or
presence WO 2@vi10193 concentrations of synthetic pepti dePCRANI20FOSIUS Ve
control PBMC were stinulated by 10 ng/m poke weed mtogen (PW). After 48
hours of culture, PBMC were harvested by(g\gntly rinsing the wells with warm
| MDM o0 col | ect non-adherent cells, whi ci?dere washed in a | ar ge vol une of
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or 6-well tissue culture plates in RPM 1640 nedi um (G bco, Gand Island,
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0.1M Tris- HO pH 7.4, 100 MM NaCl, 1 nMMC 2, 1 mM Na3VQ4, . mini conplete
prot ea3@ i Mhmampaﬁmatauww[ea@garatgdrbmmﬁkpm adowies flpprswith a pore size

Swi t | and t d
g\tlaV: z::}dap b %fﬂ%b@ﬁ&i\gﬁieem‘glﬁaﬁ%ﬁéﬂmo a polﬂy ?%g fegéyﬁgﬁg“e?‘ﬁuzﬁ de
(PVDF) m%‘m%g %%shhs FiRbA B APFSALASOMED. bifeakasulbutisiBEr 90 05%
Tween- 20/ casel n. The bl ots were incubated wi'th rabbit pol ycl onal

ant i bodi es mgaitastt 37°C, the upper filters were removed, fixed in ethanol-butanol

(80:20, vol/vol), and stained with Weigert solution. To determine neutrophil

15 chemotactic activity, neutrophils were counted in six random high-power fields
(x400), and the percentage neutrophils on the membrane as compared to the
positive control (10-8 M N-formylmethionyl-leucyl-phenylalanine (FMLP,
Sigma) was calculated.

The results are given in table 2. In summary, the tested compounds

90 of the invention, and in particular P60.4, induced a very low immune response,

lower than the natural peptide LL-37. They showed a low ERK-activation and

virtually no neutrophil chemotaxis.



phosphoryl ated ERK- 1/2 (New Engl and Bi ol abs, Beverly, MA), and secondary
hor ser adi sh per oxi dase conjugated anti-rabbit 1gG anti bodi es. The enhanced
chenol umweoenti19ECL) Western bl otting detection syst eRCIATROGIHAOR4S

Phar maci a Bi ot ech, Upsala, Sweden) was used to reveal inmunoreactivity.
Neut rophi |l s chenpotaxis was nmeasured with neutrophils isolated from

peri pheral blood using Percoll density cEntrifugation (density: 1.082
g/m). The cells were resuspended at a concentration of 2.5x106 cells/ m

i nchenot axi s nmedj um (20 mM N 2- hydr oxyet hyl pi perazi ne-N - 2- et hanesul foni c
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, 5.5 mMglucose, 0.1 mM CaCk and 0.5% (wt/vol) human serum al bum n
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(CLB), AmsiCemgdamd The Net-EX Edsds] dillcet ed 1: 1 WERK-smérationf r édeRBivkis (Fhe
chenptactic activity of the conpoundsraoiésatigsessed using a nodi fi ed Boyden
Canber tec?,@bque. Briefly,, 26 nl stigyli diluted_ in HEPES buffersgwas added
to the well's of the |ower conpartnment, and 50 m of neutrophil suspension
(2.5x1 06 c&04L nl) was &@ded to the#Hipper conpaftnment. The Edaprt ments
were separgggd by two filkjsers: a lowgrg filter witth a pore sizge®f 0.45 mm
(MI1lipore Products, Bedford, MA) and _an upper filter wwth a pore size of 8
mm ( Sart or PES44% | ter, SafidFr anci sco, né:A). After incubation f&*90 ni nut es
at 37C, therumentbl)l tergsnwere renoved, fixed in+ethanol -but @aal17(80: 20,

vol /vol ), and—starmed—wth Weirgert sotutiomn. ~To determ ne neutr ophni |
chenpbtactic activity, neutrophils were counted in six random hi gh- power
fields (x400), and the percentage neutrophils on the nmenbrane as conpared
to the positive control. M N f or nyl met hi onyl - | eucyl - phenyl al ani ne (FM.P,
Si gm) wasEtt’%nEEl]Iea: &?vlﬁ’ﬁég]reé"‘%w ¥ are given in table 2. In sumary, the
tested conpounds of the invention, and in particular P60.4, induced a very
| ow i mrune response, |ower than the natural peptide LL-37. They showed a

| ow ERK5act i vat i on Camgipound P60.4Ac was prepared according to example 1 and tested

for its tolerability in vivo. More specifically, its potential for causing skin and
eye irritation was evaluated in rabbits, whereas its ototoxicity was studied in a
guinea pig model. Furthermore, its systemic toxicity was assessed after
intravenous administration.

10 For the skin and eye irritation tests, three rabbits were exposed to
0.5 ml phosphate buffered peptide solution (2 mg/ml), applied onto clipped skin
for 4 hours using a semi-occlusive dressing. Observations were made 1, 24, 48,
and 72 hours after exposure. Single samples of 0.1 ml of phosphate buffered
(pH7.5) peptide solution (2 mg/ml) were instilled into one eye of each of three

15 rabbits to perform an acute eye irritation/corrosion study. Observations were
made 1, 24, 48, and 72 hours after instillation.

In result, no skin irritation was detectable. Ophthalmic instillation
of the peptide solution resulted in redness of the conjunctivae which resolved
completely within 24 hours after instillation.

20 The systemic toxicity of P60.4Ac was assessed in a single and
repeated dose toxicity study in rats. The peptide was administered daily
intravenously in escalating doses. In this phase, the Maximum Tolerated Dose

(MTD) was established. Repeated dose toxicity was also studied in the MTD



virtually no neutrophil chenotaxis.Table 2: I mmnogenicity of conpounds
Compound g-1FN Elispot T cell ERK-activation Chenotaxis (% proliferation
P60 1/8 A8 2006081239 P60. Ac 3/8 4/8 + 61 + 36 P60.4 3/ 8CT/NE2003/0@F60. 4Ac n
dnd+ 0+ 0 LL-37 (control) 4/8 6/8 + 84 + 17 Exanple 4: In- uiuo
tolerability Conpound P60.4A. C was prepared according to exanple 1 and
tested for its tolerability in vivo. Moré2 specifically, its potential for
causing skin and eye irritation was eval ua’aefj in rabblts vvh_e{eas |:s
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peptlde solution resulted in redness of the conjunctivae which resol ved
conpl etely I%LP]FﬁtHTSQ H‘—W?@Glg§tlﬁﬂﬁ &rerp et forped pror {Ifh@e@}bg sMlacrasciry wasof

The pept | et an by LRkl JEMIPERRIGUs ) T cscal ating doses. i
t hi s phase, the NB)Ihméﬁhl-EPhQ m2é1@8lilPs&urred in the systemic dose escalation
10  study. Furthermore, no clear deviations were noted in clinical signs and body
weight. During the MTD phase also no mortality occurred and no clear peptide
related findings were noted in clinical signs, body weight, hematology and

clinical biochemistry parameters and at macroscopic examination.
15  Example 5: Ototoxicity

To evaluate the ototoxicity of peptide P60.4-Ac, this peptide was
tested in guinea pigs (HsdPoc:DH; Harlan, Horst, The Netherlands). Seven
healthy male albino guinea pigs (500-1200 g), free of external ear pathology,

20 were used in this study. Animals were anesthetized with intraperitoneal
injections of 40 mg/kg ketamine (Eurovet Animal Health B.V., Bladel, The
Netherlands) and 10 mg/kg rompun (Bayer A.G., Leverkusen, Germany). After
control auditory testing was performed, the auditory bullae were surgically
opened to apply a small piece of spongostan to the round window membrane

25  (RWM) and various solutions (approximately 10 pl) were added on the
spongostan. The skin was sutured closed and follow-up auditory testing was
performed. Application on the RWM was performed in the right ears, the left
ears remained untreated. One animal received PBS as a first placebo solution
(placebo I), and another animal received the second placebo solution (placebo

30  II), which was 7% Macrogol 10 000 in 1sotonic [NaCl] and preserved [0.02%



(MID) was established. Repeated dose toxicity was al so studied in the
MIDphase. In the dose escal ation phase, 9 rats were divided in three groups
and receiweado@/1792 or 8 ny/ kg/day for two days. C i ni caCTNIgNS/ 00e34s
recorded twi ce daily on days of dosing and one day after dosing, body

wei ghts were recorded prior to the first _dose and one day after dosing. In
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foll owi ng days. Cinical signs were recorded twi ce daily on days of dosing,
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were placed over the neck muscles. ABRs were recorded in an electrically
shielded, double-walled, radio-frequency-shielded sound chamber in response
15  to 10 ms tone bursts at 1 kHz. Stimulus intensities were measureda and
expressed as dB. ABR threshold was defined as the lowest intensity capable of
eliciting a replicable, visually detectable response. The post-treatment ABR
thresholds were compared to pre-treatment ABR thresholds.
In result, round window application of PBS, which was used as a
20 control, did not result in a threshold change at 22 days after surgery.
Formulation buffer resulted in a threshold change of 2 dB after 22 days.
Cisplatin, on the other hand, induced threshold changes of respectively —49 dB
and —64 dB, which indicate a severe hearing loss (Table 3). This part of the
experiments served as a positive control for the ototoxicity study. Peptide
25  P60.4-Ac (2 mg/ml) in PBS induced a threshold change of —7 dB 22 days after

surgery. Both animals that received P60.4-Ac as formulation IT produced a

threshold change of 1 dB.



1), which was 7% Macrogol 10 000 in isotonic [NaCl] and preserved

[ 0. 02%benzal koni um chl ori de and 0. 1% Na2EDTA] 20 nmM phosphat e buffer

sol ut i on WpHo&s/@)792Two gui nea pigs received cisplatin (@céNUIs0034n PBS,
obtained from Sigma Chemi cals, Zw jndrecht, The Netherl ands), which served
as a positive control for the test [39]. Peptide P60.4-Ac (2 ng/m) was
tested in PBS solution (formulation I) i3t one animal and in a buffer
corresponding to the second placebo (formulation Il) in two other aninals.
Audi tory brainst ) (. d prior to drug
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threshol dsg d§sresul t.g roung wigglow appljcation of EBS, which wasjused as a
control, did not result in a threshold change at 22 days after surgery.
Formul ation ayffer regul tedgoi n_ g threshq)d change gh.2 dB afjger 22 days.
Cisplatin, on the other hand, induced threshold changes of respectively -49
dB and -641dBayihi ch pndi cafpe azgevere hearing lossy(Table 3. Thys part of
the experinents served as a positive control for the ototoxicity study.
Pepti de P6@o4mé¢ (2 nmp/m)_ggn BES i nduced a threshojd changg of -77 dB 22
days after—surgery Both anipals that received PA0 4-Ac as formilation ||

produced avihiLsbgldethepasuerlifz Tabl e 3: Results of ototoxicity
0.

eval uation of P60. 4Ac
aPBS

5  »7% Macrogol 10.000 in isotonic [NaCl] and preserved [0.02% benzalkonium chloride
and 0.1% NazEDTA] 20 mM phosphate buffer solution (pH5.5)

¢ Unreliable measurements due to bad wire

Example 6: Antimicrobial activity

10

Compound P60.4Ac was prepared according to example 1 and

sterilised by sterile filtration into 10 mL glass bottles with screw closures. No
preservative was added. Separately, a c'orresponding placebo solution, i.e. a
solution with the same components except for compound P60.4Ac, was

15  prepared. Samples were drawn from each of the two preparations for
conducting a test for antimicrobial activity. In result, the solution containing
compound P60.4Ac was found to inhibit bacterial growth or even reduce the
number of germs, whereas the corresponding placebo solution showed no

antimicrobial activity.



Goup 1 Placeb Ci splatin P60.4-Ac Placebo 11 P60.4-Ac o la Fornulation la
Formulation IP post- 1 -2 -1 -2 1 14 20 surgery 3 days -3 -32 -38 -2 -8 -1
1 7 days wB 20811142 0 -33C -18 2 14 days 0 -30 -59 -12 PTCTINI203R0e¢Rys O -49
-64 -7 2 1 1 Values represent D presurgery in dB. PBS b 7% Macrogol 10. 000
in isotonic [NaCl] and preserved [0.02% benzal koni um chl oride and 0. 1%
Na2EDTA] 20 ni M phosphate buffer sol uti (pH5.5) OUnreliable nmeasurenents
due to bad wire Exanple 6 : Antimcrobial activity Conmpound P60.4Ac was
prepared according t o exanple 1 and sterilised by sterile filtration into
10 mL gl ass bottles wth screw closures. No preservative was added.

Separ at el y Exancplere shonniicgbpllacabitysol ution, i.e. a solution with the sane

conponent s except for_conmpound PGO. 4Ac,, was prepared. Sanpl wer e dr awn
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reference strains Escherichia coli ATCC 8739, Pseudomonas aeruginosa ATCC
9027. The antifungal activity was evaluated on Candida albicans ATCC 10231
10 and Aspergillus niger ATCC 14406. The antimicrobial activity assay was
conducted with different concentrations of P60.4Ac and LL-37 to compare their
effects on the bacterial or fungal growth. Antibacterial activity was examined
using log-phase cultured bacteria in Trypticase Soy Broth at 37°C. The
cultures were diluted with 10 mM Sodium Phosphate buffer pH 7.4 to give
15  approximately 5.0x106 CFU/ml. 10 pl of the diluted test strain was transferred
to a 96-well plate and 100 pl of the different peptide concentrations was added
to each well. The plates were incubated at 37°C for 24 hours and are then
scored for growth by visual inspection on a light box. They are then returned
for incubation for a further 24 hours after which time they are re-evaluated for
20  growth. The yeast strain C. albicans was prepared as described above. The
filamentous fungi A. niger was used as a spore suspension, cultured on
Sabourauds Dextrose Agar plates at 20-25°C for 6-10 days or until adequate
sporulation has occurred. The spores were harvested by scrapping and if
necessary the concentration was adjusted to a final concentration of 5x106
256  CFU/ml.
Thus, the antimicrobial activity of P60.4-Ac was evaluated against two
Gram-negative strains and against the fungi C. albicans and A. niger and
compared with LL-37. The MIC values for each peptide are given in Table 4.
P60.4-Ac showed a higher or equal activity against the Gram-negative strains

30 E. coli and P. aeruginosa compared to LL-37. In some cases also bactericidal



nodi fied version of R Hancock's "Mdified MC nethod for cationic

antim crobial peptides" [13]. The antibacterial activity was tested on the
r ef er encewetzn@/ms79Escheri chia coli ATCC 8739, PseudononasTaanogiooaas ATCC
9027. The antifungal activity was eval uated on Candi da al bi cans ATCC 10231
and Aspergillus niger ATCC 14406. The antim crobial activity assay was
conducted with different concentrations # P60.4Ac and LL-37 to conpare
their effects on the bacterial or fungal growth. Antibacterial activity was
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was added and incubated for 10 hours. In result, it was found that P60.4Ac at

9 uM inhibited biofilm formation by more than 90 %, whereas 0.9 pM resulted

15 in a decrease of approx. 50 % compared with buffer solution without the

peptide.
Example 9: Inhibition of formed biofilms

20 Compound P60.4Ac was prepared according to example 1 and tested for
its effectiveness in disrupting Pseudomonas putida biofilms. The biofilms were
formed using a standard PVC biofilm assay as in example 7. Biofilms were
allowed to form in the wells of the microtiter plate from P. putida PCL1445
suspensions over 7 hours. After that, different quantities of P60.4Ac were

25  added, as well as controles, i.e. DMSO and the buffered medium solution, M63,
respectively. After 18 hours of incubation, the biofilms were assessed via their
optical density at 595 nm (OD595). In result, DMSO resulted only in a small
reduction of OD595 in comparison with M63, whereas P60.4Ac disrupted the

biofilms substantially, depending on its concentration.



no activity against A niger. Exanple 8: Inhibition of biofilmformation
Conmpound P60. 4Ac was prepared according to exanple 1 and tested for its

ef f ecti vawmesoca1ioahi bi t or of Pseudononas putida PCL144FchiNaRodsroésas mation.
A standard PVC bi ofil massay was used, in which biofilns are fornmed on the
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over 7 hours, After that different quantities of P60 4Ac were added as

well as co eshuffered i um sol utipn

respecti ver_By gQ %@e@r‘fgn)hourgr%w?t&l@u%%t |(%ﬁ gl ofilms wer eCa@ssed Vi a

their opti cﬁj% (L(%ggt 595 )pm(CDB%) I n re_ It DIVBOre%uIted only in a
smal | reduct 5in corrparl son with wher eas P60. 4Ac di srupted

the biofilns subst antially, depending on i ts @opﬁgnt ration. figure 1 shows

t he OD595 val ues for the various nolar concéntrations of P60.4Ac (bars 1 to
5), DVBO and M63. Table 4: Aptim crobial act vb?y of P60. 4- corrpared wth

LL-37 Organism (strain) Incubation tine (h) Peptide MCa ( col i
ATCC8739 24 LL-37 3 P60.4-Ac 2 PE0.4-Ac 3e
P. aeruginosa 24 LL-37 3
ATCC9027
P60.4-Ac 3
48 - LL-37 144
P60.4-Ac 6b
C. albicans 24 LL-37 12
ATCC10231
P60.4-Ac 6
48 LL-37 >18e
P60.4-Ac 6t
A. niger ATCC14406 24 LL-37 >18
P60.4-Ac 18
48 LL-37 >18e
P60.4-Ac >18e

5 2 MIC was defined as the lowest concentration of peptide that inhibited the bacterial
visible growth after incubation for 24 or 48 hours at 37°C. Results given are mean

values of three independent determinations.

b Bactericidal at 18 uM



48 LL-37 7 b P60.4-Ac 3C P. aeruginosa 24 LL-37 3 ATCC9027 P60.4-Ac 3 48
LL-37 14d P60.4-Ac 6 C. albicans 24 LL-37 12 ATCC10231 P60.4-Ac 6 48 LL-37
>18e P60.wWoAcod117A2 ni ger ATCCl4406 24 LL-37 >18 P60. 4- ACTNG 240 /0005487 >18e
P60. 4- Ac >18e a M C was defined as the | owest concentration of peptide that
inhibited the bacterial visible growmh after incubation for 24 or 48 hours
at 370C. Results given are nean val ues of38t hr ee i ndependent determ nati ons.
b Bactericidal at 18 mvt Bactericidal at 6 mMd Bacteriostatic e Recovery
of viable of j t perforned, as growth in all wells was clearly
visible f nggﬂgﬁggﬁgﬁgwgﬁdal at 18 nM fungistatic at 6 nMClains 1. The
use of a pqpéi%ic go ound for the manufacture of a nedi canent for the
prophyl actic %?e?ﬂs?ggeutic treatment of a bacterial or fungal infection of

a mammal , mhﬁrein t e,%fnpound conprises an am no acid
¢ hecovery of viable organisms was not performed, as growth in all wells was clearly

visible

5  fPossible fungicidal at 18 pM, fungistatic at 6 pM



sequence X1KEFX 2RI VX 3RI KX 4FLRX 5LVX 6 , wherein X1 represents the
N-termnal part; X2 is Kor E;, X4 is Dor R Xb5is Nor E Xe represents the
C-t er m navopasdiai1mser ein one or nore of the am no aci dspafi/Nthesmoosas
sequence are optionally derivatized, and wherein (a) the N-term nal part is
acetyl ated, and/or (b) the Cterm naI part is am dated, and/or (c) the
amino acid sequence is different from X1RBFKRI VORI KDFLRNLVX 6 . 2. The use
according to claiml1l, wherein the NNterm nal part X1 conprises the am no
acids | and/or G 3. The use according to claim1 or 2, wherein the
C-termnal part X6 conprises a sequence of at |east 4 am no acids or am no
acid derivatives. 4. The use according #q;f8y one of the preceding clains,
wherein the Cternminal part X6 conprises an amno acid sequence sel ected
from PRTE and RPLR, wherein one or nore of the am no acids of said sequence
are optionally der| vatized. 5. The use according to any one of the

precedi ng cl ai nsl- whetks Hse Rba peRBdimerrrewndfasthe mapbfarsurg phaa sequence

of 24 am no | ed
from mEFK@%%ﬁ%Eﬁﬁfvbﬁwﬁﬁ PG RE Do R ReRFeHEOR it DRREPLeT one
or nmore of fligadfhfeetiosiofs @atmel vaaklytleedpoiz® domPristhanusai@csandi ng
to claimb5, wherein the NNterminus is acetylated and the Cterminus is
anm dat ed. sequence Xi KEFX2RIVX3RIKX4FLRX5LVXs, wherein
5 X1 represents the N-terminal part;

Xo1s Kor E;

X3is Q or E;

XyisDorR;

X518 N or E;

10 Xe represents the C-terminal part;

wherein one or more of the amino acids of the core sequence are optionally
derivatized, and wherein
(a) the N-terminal part is acetylated, and/or
(b) the C-terminal part is amidated, and/or
15 (c) the amino acid sequence is different from
X1KEFKRIVQRIKDFLRNLVXs .
2. The use according to claim-1, wherein the N-terminal part X;
comprises the amino acids I and/or G.
3. The use according to claim 1 or 2, wherein the C-terminal part X
20  comprises a sequence of at least 4 amino acids or amino acid derivatives.
4. The use according to any one of the preceding claims, wherein the
C-terminal part X comprises an amino acid sequence selected from PRTE and
RPLR, wherein one or more of the amino acids of said sequence are optionally
derivatized.
25 5. The use according to any one of the preceding claims, wherein the
compound resembles a peptide with a sequence of 24 amino acids or

derivatives thereof, said sequence being selected from



7. The use according to any of the preceding clains, wherein the bacterial
or fungal infection is caused by planktonic m croorgani sns. 8. The use
accor di ngvoao@lai™e7, wherein the bacterial or fungal | ®rCeNI2oF/0Mes48n acut e
or chronic systemc infection. 9. The use according to claim?7 or 8,
wherein the systemic infection is associated with septic shock. 10. The use
according to claim7 or 8, wherein the i ne system of the mammal is
suppressed through a di sease or nedication. 11. The use according to any of

clains 1 tq@mﬂ@mﬁﬁmﬁﬁﬁhﬂ}gﬂri nfection is caused by

m cr oor gani sns cap eing sessile a mng biofilnms. 12. The use

accordi ng t[@KFRFKRIVERIZRFLRAE VRPIR | ah dowhbusigadnd f @6ké 0Pthe an
acute or chronic |local or regional infection. 13. The use according to
claim 12, whekw gcidpere epkibnally degivebigbdi nfection is an infection of the

| ower or upper rways. or the respiratory.system Su as otitis nedia,
bronchitis, pne?r‘roni ?iﬁleo?ses?ﬁ‘i?g]tnigstp %ﬂ"?hé’iﬁggﬁ’a@]@%&ewwﬁ YHaimi2 or
13, whegei bhRar@ERd thYd-enihi8 ™R ausillhfed i brosis. 15. The use according
to any of clains 12 to 14, wherein the i mune system of the mammal is

suppr essed t hroldgh a Thesessacordmgdiocatyi dithelfecdhingudeinas ocvhelieng the cl ai m
12, wherein the . local or _regianal infection is an infection of the liver,
t he spl een%atcﬁpe“%]e‘?]i %H’&@fli‘ tign 1,¢aus WHWé\jﬁtoPWén&?P%gaﬂﬂ%IWagi na, the
urethra, or the giear tppld N ¢l .3 : i.n.the | ocal
or regional inf eégti onllls %esgéggrgﬁﬁl%ﬁvﬁq%??hg’h%?r% aﬁeﬁ%c%n%?&{ﬁ%%atli on of a
medi cal devinf®itivhas taieacEeral chremekyatenaichiafadtional ve, a venous cat heter, a

uri nar)i catheter, a ntact lens, a s;fe,ech button, a tﬁ/npanost_or_ry tube, an
i ntrautl@rine dece, use ascording; taiclaignd or 8, wherein the systemic infection

is associated with septic shock.
10.  The use according to claim 7 or 8, wherein the immune system of
the mammal is suppressed through a disease or medication.
il. The use according to any of claims 1 to 6, wherein the bacterial or
15  fungal infection is caused by microorganisms capable of being sessile and
forming biofilms.
12.  The use according to claim-ll, wherein the bacterial or fungal
infection is an acute or chronic local or regional infection.
13.  The use according to claim 12, wherein the local or regional
20  infection is an infection of the lower or upper airways or the respiratory
system, such as otitis media, bronchitis, pneumonia, or sinusitis.
14.  The use according to claim 12 or 13, wherein the mammal suffers
from cystic fibrosis.
15.  The use according to any of claims 12 to 14, wherein the immune
25  gystem of the mammal is suppressed through a disease or medication.
16.  The use according to claim 12, wherein the local or regional
infection is an infection of the liver, the spleen, the periodontium, an eye, a
kidney, the skin, the vagina, the urethra, or the heart.
17.  The use according to claim 16, wherein the local or regional

30 infection is associated with the implantation or insertion of a medical device



18. The use according to any one of the preceding clains, wherein the
mammal 1s sinultaneously treated with a further antimcrobial or antifungal
agent ot hwo 200vsan1m®2pepti di ¢ conpound conpri sing an am n@CaANIdoE@gerance
XI KEFX 2111 VX 3RI KX FLRX5LVX6, wherein Xi represents the N-term nal part;
X2 is Kor E; X3is Qor EfE Xis Dor R X5 is Nor E, X6 represents the
C-termnal part; wherein one or nore of 4lhe am no acids of the core
sequence are optionally derivatized. 19. The use according to claim 18,
wherein the further antimcrobial or antifungal agent is conbined with the
peptidic cm@d@@dnmmah saCbuarsgi keantgiademrentenae. catheteyse uerwmaﬁlgefte@s any
one of clains % tgl wher he bﬁé‘ terial or 11Eg)nga Qrt \@thon S. not
si nul t aneod<si% ¢ Sflg’daﬁ?‘?% Yt HPa’&%%’EB?%Ys‘i > AR BEAWIPR SHiCent
whi ch is ng} 53 PeIdiA BorkPMpound conprising an am no acid sequence X1KEFX
2RI VX 3RI KX 4FLRXSLVX6, wherein X1 represents the N-termnal part; X2 is K
or E; X3 is Q od8E;, Xheiwselooording X6 any dieqf the pXeceiings:biinE, tvsrirszréin thnevi nal
part; wherein on e of the amino acid t he cores e. are
Dot § onal | y RHORPYHiS SUR T AnO RS GEA S CEr B A e OB AL G BOEd ng
claims, WhgLehPotHi§ than a peptidic compound comprising an amino acid sequence
XiKEFXoRIVXsRIKXFLRX5LVXs, wherein
Xi represents the N-terminal part;
Xois K or E;
10 X3 is Q or E;
XsisDor R;
Xs51is N or E;

Xg represents the C-terminal parﬁ;

wherein one or more of the amino acids of the core sequence are optionally
15  derivatized.

19. The use according to claim 18, wherein the further antimicrobial
or antifungal agent is combined with the peptidic compound within a single
medicament.

20. The use according to any one of claims 1 to 17, wherein the

20  bacterial or fungal infection is not simultaneously treated with a medicament
comprising an active ingredient which is not a peptidic compound comprising
an amino acid sequence XiKEFX:RIVX3RIKX4FLRX5LVXs, wherein

Xi represents the N-terminal part;

Xois Kor E;

25 Xs3is Q or E;

XsisDor R;

Xs51s N or E;

Xg represents the C-terminal part;
wherein one or more of the amino acids of the core sequence are optionally

30 derivatized.



medi canment further conprises one or nore pharnmaceutically acceptable
carriers or excipients. 22. The use according to any one of the preceding
cl ai ms, wNenedaniitye nedi cament is fornul ated, processedpcami2edapesas for
parenteral admnistration, preferably for intravascul ar, intranuscular,
subcut aneous, or intralesional injection. 23. The use according to any one
of claims 1 to 21, wherein the nedi camerd2is fornul ated, processed, and
adapted for the local admnistration to the mucosa of an affected region or

tissue, such as in formof an irrigation |liquid, ear_drops, nose drops, an
aerosol , a powdéd- aeddgdise accprding do pay | the Jreeeding 18, aW%‘i@Hb%%‘? on
or a nucoa i 29 I t he

pr ecedi ng %Peg(?lﬁ%{%e\%ﬁz’rel r?&t?h]glpﬁ%éls gé%ﬁﬁ&ﬁ%ﬁﬁﬂ%%{ﬁ%g SR rl?gétargeti ng

agent, a bicgamard @bétdipengnhanci ng agent, and/or a controlled delivery
agent. 25. The use according to_any one of the preceding_clains, wherein
t he medi cament 28 t hdheceseprgcardingito agysaneppiehernreeeding daims yghededr 8her t he

content 5 WG LS Akt b QUMY b atl el
any one of Gl@ini&ratibA, profeddiy Ebiinkheydsedlsaaipbmuscalls bdititahbyud, e of
preservati ves.

intralesional injection.

23.  The use according to any one of claims 1 to 21, wherein the

medicament is formulated, processed, and adapted for the local administration
10  to the mucosa of an affected region or tissue, such as in form of an irrigation

liquid, ear drops, nose drops, an aerosol, a powder aerosol, a liquid for

nebulization, a gel, a suspension, or a mucoadhesive dosage form.

24. The use according to any one of the preceding claims, wherein the
medicament further comprises a drug targeting agent, a bioavailability

15  enhancing agent, and/or a controlled delivery agent.

25.  The use according to any one of the preceding claims, wherein the
medicament further comprises at least one preservative, and wherein the
content of the preservative is below the content needed to effectively preserve
the corresponding placebo composition.

20 26. The use according to any one of claims 1 to 24, wherein the

medicament is substantially free of preservatives.



