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LL-37 FI ELD OF THE | NVENTI ON The invention relates to conpounds whi ch have
affinity for toxins and especially for fungal and bacterial toxins such as
| i popol ysawdhmndiesssLPS) 5 or |ipoteichoic acid (LTA), pepRiibidibocs an

i nhibit or neutralize such toxins. In addition, the present 1 nvention
relates to nethods for the preparation of such conpounds, their therapeutic
and di agnostic use, compositions conpr ilsi ng the conpounds, genetic materi al
encodi ng them and nethods for their admnistration. 10 BACKGROUND OF THE

| NVENTI ON Moder n phar macot her apy has been extrenely successful in fighting
m crobial, and especially bacterial, infections, which used to be one of the
15 prime causes of prefETaPe IHERIAORMOF ITOKRE RERMER BROMtMHe3Fast century.
More recently, however, grow ng concerns over the w de -spread use of

highly effective antibioticsHpyp ef Iﬁqﬁ@g@qoﬁ t he steady increase of

bacterial resistance. In fact, over the past years, antibiotic
resistance - especially nmultiple resistance to a broad range of antibiotic

conmpounds - has ingreased |n 20 virtually every species of bacterja
examined. It is prgé@rﬁqvﬁnﬁé}lir % Yorfore dsé\‘hlPﬁ g Pltﬁg@h‘i‘@r@f t he
most advanc - ' £ e - F{r%rh- [EAR-TATol Y i sms,
are the con%%%%ﬂs&\%wgméappearis&%\%mgg?hescét& or r‘gj@?%%ug-reggfr@t
mut ant s.5 Baselipairichbicsacdié {(eTA) reavdt whishpantishitet ormeadaiize sseh toxindilat i cs far
25 nore restrictively than in the , both.i ricul ture and jn human
rodl i ne. © Pesdifiey Shelaresantventipn Belatn s madsde it HF prrRag=iRn ek ushe ot
even typic &ﬂ%? Py L&k 8 3?%;]- BichiAg i . liglo N0t  be
treated vvi?dﬁlngontl |gl??ﬂgs],1a%%i ch1 sﬁgu rogt ﬁré@ be r se#@%d%%?ﬁgn%#etﬁgeri ous
condi ti ons. coMpARN, geN&EHSmRCIT N RR0ANRANeAR) and wethdidsfoptleirit i s necessary
to devel op n&)vel_ conpounds for treating bacteri al
administration.
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BACKGROUND OF THE INVENTION

Modern pharmacotherapy has been extremely suqcessful in fighting
microbial, and especially bacterial, infections, which used to be one of the
15 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 antibiotic compounds - has increased in
20 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.



infections with conpletely different types of pharmacol ogical activity,
preferably with sone activity which is i ndependent from bacterial resistance
to conmon antibiotics. 5 One of the conditions in which the w despread use

of anti bi %69@4)3?7%53 been di scussed controversially is %EEH&\???%%IS% ei t her
t t

inits acute formor inits chronic state. It has bee he
nunber of patients with otitis media wth effusion (OVE), i.e. a type of
otitis characterized by the presence of Zluid in the mddl e ear wthout the
synptons of an acute infection, has increased 10 dramatically after the

i ntroducti antibiotic therapy,for early acute qtitis nedia (AOV,
suggest i ngo‘?ﬁ’f&ilem’l%wamlisﬁ}eg??w %@?‘F?@‘PR/B%‘.’% |Cgl§1pgu3§§ for, fﬁe@&g lbf‘?_‘igﬁ&/{ at .,
Lar yngos cop@fditiond Gt Boinpledeid)diftbient ty il dtpHatmlalaloa A bBtiGRY.CS as
penicillin interfere with the devel opnent of |ocal I ne responses, such as
with the prodiarablywith sovuasctivity whichhie imdegeindentifroptbadterial retistandntn Qt ol .

15 Rhinol. Laryngol ...95. Suppl. 25, 18-19, 1976). Another di sadvant age of
antibiotic %Oﬁb%&'gﬁﬂ?“?‘%}f’&t the bacteria are killed, but their toxins are

still aetive. It Iafe &Te88 coHARRHE S WHidH thd Riddspeedd B FERLRbLiEIRSS and
other conditions resulting frombacterial or fungal infection, it may be

advant ageoukeeniisgussed eontrayrrsiadly inmfitis rediaoeither in ith acwieciovorayaniitns or
gerns thensel ves, . but -rat her neutral.i their, toxins. and al.l ow.t he natural
nost def encPrombata LhEhn BoeHivnT thef dhs sPathA it ranie A pdlh SEHS B “The
Rol e of Endgithxdffusidn(ONME)Red. oG8 98 bitie théddctéisizdEry thd\bidreREd ofi@n, PhD

Thesis, Leiden, 1999). At the same tinme, this strategy woul d support the
rapi d rest omdiheaniddie egr witheut bap syrsptoms ¢f arcatutegnieation) bas ingreasadong

0B T bR B AT RS BN 1%
endot oxi ns, mAdil AOMD/ sugipRotRRE VSRARB At lestidsltBeonceDieR 1AV a JahicOMEWal | of
gram negati ve bacteria, consisting of a polysaccharidé 30 conjugated with a
hi ghl y t oxi @imi ghiad., dsirgegoscope8d 2%(.8-2569 1982} eisrhalienved VionaotibiobizsbRe
PCT/ NL2004/ I(J)é)ngg (1311 in‘?’cerfere with the development of local immune responses, such as
with the production of local IgM in the middle ear (Howie et al., Ann. Otol.
15 Rhinol. Laryngol. 85 Suppl. 25, 18-19, 1976). Another disadvantage of
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
20 to use compounds which do not kill the microorganisms or germs themselves,
but rather neutralize their toxins and allow the natural host defense
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
25 impaired mucosal functions.
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 (ILPS) found in
the cell wall of gram-negative bacteria, consisting of a polysaccharide

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



t her apeutic approaches to treat OVE is to adm ni ster conpounds t hat
neutralize endotoxin, or LPS (Nell, ibid.). Various conpounds capabl e of
neutralizing endotoxin, or LPS, are presently known. For instance, several
ant i - endotygy i tpodi es have been 5 devel oped, such - | d E5, a
human and‘gﬁzﬂ?gF%ﬁgnoclonal | gM ant i body, respectivel§i§$ﬁ§g%ﬁgﬂ%1bodies
have been shown to inprove survival rates of patients with sone severe
condi tions such as septic shock (Zieglerdet at., New Engl . J. Med. 824,
429- 436, 1991). However, their activity and specificity is considered

unsatisfactory. 10, Anot her. group of st anges active agai nst endotoxin is
dor i ved frOFeP PRI RERRSS 0 Eoa5 O 1 t BAREDeR FRPOIALS that
per neabi | i tymitRsliRaH dRfoxiR! M EPS (NBR! dbigyhi ch is stored in the azurophilic

granul es of neutrog{hl I's (Gazzano-Santoro et at., Infection and Imunity
60: 11, 4754-4761, Yeelus cBRpoundsicapalile ofneutraliging ardotarincopbBeare, not

only neutralizes.free engotoxins, but Lso,inhibits or. kills bacteria

cel 1" per  JeBgRn KRGS RSt ite, Rrvens piy oBRo R pribatiss BRRbPahes B
i's indegd adRRldpRl, subhl 4y HiA- 8 lndi B, | Lhuhbd 4RI Bkl SorRkRB@IEEMOF LPS and
sonme other triggers including tunor necrosis factor (TNF). However, npbst of

its acti vi tantilodys sespectivdy W hésetdrgilbodinsiavediden shoymt tocisnpriong siitvival e.

pol ynor phonucl e crophgages. 20 Several. reconbi nant, .protei erived from
o1 "have. Bt Siatens R Re Sciare sehditiens Sapkan Aek Shock BResisT e

rBPI 21( Hor vt N&k Eiel . J19R4) 824, M3iochnd, a09¢). Hdv@éi%?;ﬁﬁ‘ir h&gviby hgg m nal

portions of BPI wi th ol ecul aF "wei ghts of 23 an 1 kDa, respectively. The
use of BPI spadifisity-isiconsideredomsa targ. the treatnent of OME has, e.g.,

been described in WO A-00/7114Q. Anot her fam |y of, patural, conmpounds w th
antimi crobi al act i éinf)@_‘%%'ou? r‘i’zS'&é%ﬁgf"?scﬁcg’rvﬁﬁgaﬂa%leé’éigg‘?i"fmﬂ%ﬁﬁl pr oduced
by respirat@sy £LRA8driflogsfddsSprot@h\eRhad b&&{éi’i‘él’ﬂ@ﬂﬁé&bﬂiﬂ?-ﬁ%@@ﬁn? Ssues.

In their native forms, these conpounds are |inear, a-helical, cystein-free

t
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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 rBPIz3 (Kohn ef al., 1993) and rBPIy; (Horwitz et al., 1996),
which largely represent the N-terminal portions of BPI with molecular weights
of 28 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, cystein-free peptides or proteins. Cathelicidins

are cationic and comprise a highly conserved signal sequence and pro-region,



cathelin. However, their Cterm nal domain encoding the mature peptide
shows substantial heterogeneity. The peptides may have 12 to 80 am no acids.
The nost prom nent human cathelicidin is an 18 kDa cationic antim crobi al

protein, GAP3f4ndReg 37 Cterninal amino acids of CAP18, tide
LL- 37, represent a domai n responsible for the high afflpr(flr'thﬁ‘mm o0

neutralizing capacity for LPS (Sawa et at., Antimcr. Agent s Chenot her.
42:12, 3269-3275, 1998). Several truncéted peptides derived from CAP18 or
LL- 37 have been devel oped and tested such as t hose di scl osed by Sawa (Sawa

ggoil): and® %‘ﬁ‘% %WF&%PQ%%MM rfaa'haﬂ %“égt‘%t}%aatﬂg%éﬂgﬁ% '?Sgﬁ EP- A- 0

955 312.  EHéwBeubstaatial ﬁ@ﬁé@ogélewd‘i‘hb%eﬁﬂd@é idafjrl Bav?f 1NeH8Pkmihs agidgl at. in
Clinical and D agnostic Laboratory I mmnolo (5) (2002) 972-982 and an

article of KirikaeTbe mast preminems n@anaat&eﬂmdmnaynes K3 cqtiogs)

1861- 1868. d b noaci d_sequence 37 and the
18- 15 ner E% glelf’li%k%g ﬁ%?tlgf ﬁe‘éﬂ%%v@g‘ k?ﬂ‘ﬂ%‘é““@? ogtQic AJH?Cug on a
nunber Bf pepEidd 81687, répeseat adotnailresotistsle BRPiHedEshddhihitgtnldr om LL- 37 in
whi ch the native am noacid seguence |s§ireserved and especially such

peptides cospiadizing eapacitydonb Sl(ﬁaﬁf@}c?& ¢ AngiprgR| AggRtk Sheppatiren d2: Hbnce

br of erred 3080576 WL Selh wBesElg Eldtsﬁa%%é%%%%t B B B ett cal
conmpounds  hake peye davelbpat AN testEd rfich)as thbgy dizeloss®be Seadl (Savkeetodlt,i M zed,
adapted, and nodified to conserve or augnent their desired activity and

speci fi ci t ybid Qe&yﬁemynnt(ﬁeysm@n elaal- cBiopby=l. 88t 3P3-8P48,2{10Hasandin and
0TS 95° 8 8o GRANS 0 T K mRBLaeRE  LB
non- parent eral adnfFaitilet alefé@nce/¥d rﬁﬁ@ét@ﬁﬂ&@ﬁd@@fﬂﬂg&@ﬂéﬂ@@@@ﬁﬂ 115 OBJECTS
CFTHEINVENTIC]\I Despite the efforts in the pri or t he is a need for
furt her Clinical and Blagnostlc Laboratory Immunology 2 (5) (2002) 972 982 and an
article of Kirikae et al. in Infection and Immunity 66 (5) (1998), 1861-1868,
‘Nagaoka et al. describe the aminoacid sequence of LL-37 and the 18-
15 mer K!5.Ve2 derived therefrom, whereas Kirikae et al. focus on a number of
CAP-18 derived patents.
Truncated peptides derived from LL-37 in which the native
aminoacid sequence is preserved, and especially such peptides comprising the
aminoacid sequence KEFKRIVQRIKDFLRNLYV are hence described in the
20 prior art.
In general, relatively small peptides are preferred over proteins such
as CAP18 as lead candidates for therapeutical compounds for several reasons.
Firstly, they can more easily be optimized, adapted, and modified to conserve
or augment their desired activity and specificity. Secondly, they are easier to
25  obtain or synthesize, and therefore more accessible. Thirdly, they are easier to

formulate and deliver, as proteins are often unstable and not bioavailable after

non-parenteral administration.



pepti des and peptidi c conmpounds which have LPS- and LTA-neutralizing 5
activity and nay serve as pharnmaceutical agents or |eads for the devel opnent
of novel pharmaceutical agents for treating bacterially induced di seases and
condi tiongyo sogebk7a Otitis. Further, there is a continpgipg Eh%?,f?nuﬁo‘ﬁr such
conpounds having no or little undesirable inflamrmatory ac{“l VIty, such as
stinul ation of cytokine 10 production, T-cell proliferation, activation of
extracel lul ar signal-related kinases (8RIC), or chenotaxis of neutrophils,
all of which are part of the activity spectrumof the presently known
CAP18-derived peptides. One of the main objects of the invention is to

provi de novel conpounds which have affinity and neutralization capability
for mcrobial 15 toxins, a [ ooy bact erial toxins such as
| i popol ysaccharides (LPS) and |1 pot ﬂﬁgﬁi acl E]\I(LTA), but which at the sane
ti me have reduced Desyfiteathendfforts imctthie\iirior. arkt thiese & 4 netdéor fobjlert t o adapt

(e known SeLANG A0 B0 g0 seaucnee qeep (o (T Bap T
i's maingai Degvity aRRQNA g le_sefé g.?ﬁ:%‘h?:éeuﬂéal a’@gfy éfﬂﬁdé’for%hﬁ'ﬂg'vmc&})ﬁl\éﬁg’ whi | e

at the sanme tine the s it peptides is optimze er objects
are to provf sevelphaooiacéwiicqd pgpats for) teatingderpaiadiis induesed didelasesander apeut i ¢
and di agnosti ¢, et hod}s1 and. conpositions. 25 These and ot her objects of the
present in@iﬁpﬁﬂsv\/ﬁqc 8<t8He clear on the basis of the follow ng

descripti on. VD 2084067563 PEY MABRAILN008 e BRSNS bESEad AYENTI ON 10
a first aspect, the present Invention provides conpourids wth affinity to

| i popol ysatitlenndesirdhl@Shflamnmdtpry aitivit, @uels iad stinTidptiod v cpkprunds 5 are
peptidi¢c in their chem.cal ,nature and conprise a m no aci d. seguence

B Rerxofh VR e, Aol e AR eOR CL o e O G TR o (ani o

acid) sequefGibs (MARY SrbhéindteRi o aBhEropAfis Nl 6f Thivh aldddrt OF tiide
activity spectrum of the presently known CAP18-derived peptides.

One of the main objects of the invention is to provide novel
compounds which have affinity and neutralization capability for microbial
15 toxins, and especially fungal and bacterial toxins such as lipopolysaccharides
(LPS) and lipoteichoic acid (LTA), but which at the same time have reduced
inflammatory activity.
It is a further object to adapt the known native amino acid sequence
derived from LL-37 (and CAP-18) in such a way that the affinity and
20 neutralization or inhibition functions is maintained in about the same order of
magnitude or even improved, while at the same time the stability of the
peptides is optimized.
Other objects are to provide methods for preparing such compounds,
as well as therapeutic and diagnostic methods and compositions.
25 These and other objects of the present invention will become clear on

the basis of the following description.



sequence, X2 is Kor E, X3is Qor E, X4is Dor It, X5 is Nor E and X6
represents the Ctermnal part; wherein one or nore of the am no acids of
the core 10 sequence nay be derivatized; wherein the N-termnal part is
acetyl at edwﬁrlg({@%s he C-termnal part is am dated and/or the am no acid
sequence di'Tf Pfdm the native amino acid sequence XCTRHZRMONE KDFLRNLV
X6. In a second aspect, the invention provides nethods for the preparation
of such conmpounds. The net hods include he chem cal and 15 enzymatic
ligation of ami no acids nononers or oligomers to assenbl e the conpounds.
They al so include the expression of nucleic acid sequences encoding the
compounds in host cells, using QUYBMAEY OB THEINYEMIION t he host cell's
with the nucleic acid sequences. A nethod for the preparation of a conpound
according to any one of the previous clains, wherein amno acid 20 nononers,
amno acid ol i gonehsa fivet appeet, the preégriRventdin provideso@intpouidalwighies or

m metics ar sse ed by chem cal_or ymatjc ligation, which 1is
per f or med ﬂ%ﬁ-ﬁltﬂ gE‘PEIP‘bIWQ%‘"é’ arides (LES) QTHHJOIWFFE?’F&?@@ (lol4y). mhf’cﬁoinﬁ??émdﬁed

solid Jdinr t el ab&s dse of the
25 corrpoungﬁl thﬂtl e llhntfl/lgﬁ{?k%n ?ﬁnaprthg%girlla\ég %hgr@r?%cée% | ca org‘g‘? agnostic
conposi t i ok REFXIRINDERIKN,FLRX 1.V X, thereih-bgloas ialso wfmecﬂllttb a8 corend/ or

t r eat ment of di sea es and con associ at ed resulting from the
presence of(2aRe 8¢ bﬁeq%mﬁ% %ﬁm@m@@s ahmiciﬁexmmﬁlew xRS may
affect an S C I 0

| onger presglrjlgé‘lglﬂ(se Iﬁ}zﬁé{ﬁ%ﬁ(’ﬁé&#&sﬁo&g gg%?ﬁr(?ﬁc%ﬁp Ij%%g& %WP%?%%‘ t he
conpounds cthetﬂleerWﬁlﬁDﬁeﬂa‘tOﬁrﬁﬁéinBﬁilohdhﬁﬁ@Mf@B@@ﬁﬁnoEcﬂs&ﬁ‘fthb corventi on may
be used in vivo or in vijiro. P ceytic conposjtions conprising the
conpounds LINRES |IE bEi ﬂfw‘&mz Jt‘;VTE‘F@éH FlgﬁaHrf@&mé%km ig) ﬁ@etalate%p or

phar maceut iyiglc EaLIHEL 5aAd iRl OB tho ARELVALY DEuaTEN:R0: usef ul

for a speciTiC rout ni st I on sSucC S parente Inj ec |on or 5
i nf usi on, Ibheo:raeiynemminoaamd s@@emleﬁEEKRWQMKDFBRN!NXgr rigation,

i njection, or infuysion; t also_ for inhalation i ngestion, nasal or
t rJanstcosaI na secomiJ aspect, the?nvent?on prov?des meﬁxods fgr the

preparation of such compounds. The methods include the chemical and

15 enzymatic ligation of amino acids monomers or oligomers to assemble the
compounds. They also include the expression of nucleic acid sequences
encoding the compounds in host cells, using a vector for transfecting the host
cells with the nucleic acid sequences. A method for the preparation of a
éompound according to any one of the previous claims, wherein amino acid

20 monomers, amino acid oligomers, or mono- or oligomers of amino acid
analogues or mimetics are assembled by chemical or enzymatic ligation, which
is performed in a liquid phase and/or at the interface to a functionalized solid
phase.

In a further aspect, the invention relates to the use of the

25 compounds of the invention for preparing pharmaceutical or diagnostic
compositions which are suitable for the diagnosis, prevention, and/or
treatment of diseases and conditions associated with, or resulting from, the
presence of bacterial toxins, especially LPS and LTA. These toxins may affect
an organism even when the infective bacteria themselves are no longer present

30  in the organism. Diagnostic compositions comprising the compounds of the



adm ni stration, or any other appropriate route. The conpositions may further
contain drug targeting agents, bioavailability enhancenent agents, or active
i ngredi ents ot her than conpounds of the invention, and provide for inmediate

10 or mdi‘{,{égg,“jog)s&gse. In a further aspect, the inven igg&hrzﬁolé%&d@?odto a

nucl ei ¢ aci d sequence encoding a peptide conprising t sequence
KEFX2RI VX3RI KX4FLRX5LV, wherein X2 is Kor E, X3 is Qor E, X4 is Dor R

X5 is Nor E, wherein X2, X3, X4 and Xs7are not at the sanme tine K, Q D and
N, 15 respectively. Further aspects of the invention will be set forth in
the detailed descri p,tionp%% ow and I.n the aﬂpeﬁgi ng cl ainms, DETAI LED

DESCRI PTI ORTJEDT Y SnRignNTRAFe WS R QLORFIBURHE- bharBacyitical Sempasitianpon are

peptidic copRavRils Y (go_han@[]ddaai JF¥hd &Jehaeﬁ%mggmw g5 c&!ép'zﬁ} o2l or

| i poteichoic acid (LTA ey conprise the co amno acl d sequence
X1KEFX2RI VXiad2ke filidFnRxeh e, carvibes sndiopéxcipipnias and il Hee Maseditobe part of
the sequence, . X2 is Kot E, X3.,i§g 25 Qor E, X4is Dor R, X5is Nor E X6
represents ulsﬁfé’-l%?r't%??ﬁ‘#é‘? rogpof aaﬂ’deW?gWBi puchas parenteraldpiechen gki no aci ds
of the gor e ey LA B G WBEN 8L t NIt tis
acet yl at8 ed anﬁ?%llr’ t %@%errﬁ%ﬁtﬂﬁﬁ% %g am éatlglé' lgﬁg%%Pﬁt%@r%nggf acid
sequence diififusion; bnbalspHer ndtdlatiomnirabingasiich,sepad ne éransmucosal

Xl KEFKRI VQRI.KDFLRNLVX6. WD 2004/ 067563, PCT/ NL2004/ 000060. 8 In fhis

descripti ot ISFT?él%SEWﬁ’gﬁ%IT A RHOPYIR ¥°é¥tﬁszilﬁ%\ﬁ‘é‘?‘189ﬁm@ﬁém‘?¥§”§hﬁrnal part
i s acetyl at.ggiaiR AVE: £ivle! ?5@@@ 19851 hNRE&H D &ePr ot ect ed
by reaction I\?\Ata’tlﬁ a %gér}gggx%gli C a(%g to ogtgglitglégn am&%gh??%?(%tg%rts%dzg%iel | zi ng or
pr ot ect i ng ipgxedEnts bthes, thharcomymuads ef thxosiviehtient and pastide fier jpepedidée 5 wit h
fumc idto (gg{.lg%n a fornyl stabilized peptide; with acetic acid to obtain
an acetlyl St reJedse-de. Further the peptide can be reacted with

propi ont e aci d angh §ieafthef etk 1S Ienii talitetolPnel6 R R adhREe a0 even

encoding a peptide comprising the amino acid sequence
KEFXsRIVXsRIKX4FLRXsLV, wherein Xz is Kor E, X_a isQorE,XsisDorR,
X»is N or E, wherein Xz, X3, X4 and X5 are not at the same time K, Q, D and N,
15  respectively.
| Further aspects of the invention will be set forth in the detailed

description below and in the appending claims.

DETAILED DESCRIPTION OF THE INVENTION
20
The compounds of the present invention are peptidic compounds
with affinity to lipopolysaccharides (LPS) or lipoteichoic acid (LTA). They
comprise the core amino acid sequence XiKEFXRIVXsRIKX FLRXsL VX,
wherein X; represents the N-terminal part of the sequence, Xz2is Kor E, X3 is
25 QorE,Xsis Dor R, X518 Nor E, Xg represents the C-terminal part; and
wherein one or more of the amino acids of the core sequence may be
derivatized, wherein the N-terminal part is acetylated and/or the C-terminal
part is amidated and/or the amino acid sequence differs from the native amino
acid sequence XiKEFKRIVQRIKDFLRNLVXG.



carbon atons in the carbohydrate part It. In these organic acids the
carbohydrate group is R having up to 10 carbon atons, may be straight, or 10
branched, or cyclic and/or nay contain one or npote unsaturations. Moreover,
t he al kyl wehwbdssap be substituted with e.g. hydroxyl Té’l%l?ﬁ@%ﬂu(%ﬂi no,

mer capt o and sul phur oxi de groups. Hence, at the N-termnal part the

follow ng group can be present: -C(O-R . Alternatively, instead of reaction
with a carboxylic acid, the reaction caf also be carried out with a

sul phonic acid to 15 obtain the correspondi ng sul fonam de |inkage. Hence,

at the N-term nal AR

said terns al so encorrpsagé %pgw;%%ﬁ%g E’egﬁgﬁqgﬁﬁgﬁlgiﬁg@%f”@%g‘ﬁ%ﬁﬁﬁg v, the

N-t er mi nal Noisrinifal 156@¢ a0 dadtyl:asd't lRive fhie)foRowriigy Meakihg. WheAYitethin® (R) 2 may
be present wherein each R has the above neaning. 20 In yet a further

enbodi ment Perfds Paetecipddhy marction SHbh avsskomyligecidie oldain pa ageidelinkedi th an
t . )
L ony o o gk O RARHARR Sl T L R ol ol B e

her ei napove:ithHfungiclagid tosbihlin & foenivlsstekilizd® peptideovitt deptiaaciaciodbsiiabl e
bl ocki ng 25 group, which group_is_conventionally_introduced during peptide

synt hesi s, 8Bdcetyhproteptod neptidse Funthsy dhe popiide rabhp reacted vith grARigRicar e t he

Froc and Z- .gr -he ' . i ~her m nal
part 1o anriferheh ohdhuliD AR AL RlE G) 10 SSeliB Bop e L0 IR 252001 0 e
the -OH 3@adbdhuitaink)inphesariohgdriteeatt Relmtieie drganeploddethedy the group -X
wherein X is WD 2004/ 067563 PCT/ NL2004/ 000060 9 (i) a -NY2 group, Y,

i ndependentdspobziraie growy 198 hammesup tRLY sarhonatpmseBrayhe Sra@bhsv@& or the two

Y- t S | ' | to which
thg;oggg ap ?%{I:J‘rglggt (1 icygaa?ild-ﬁ%%%fgup a%éxrlée?%&l%ﬁ?gm \ggd}ggﬁ)?%e@bg%?ggnagovei ‘
or (iii) athdalkybuipainidae epibetituted With «ay. bydiedd) haldgén asnisse t hese have

t he hi ghest stability. The pe(i)t i di ¢ cqonpounds, of _the present invention have
been foundmescapto and sulphuroxide groups. Hence, at the N-terminal part the

following group can be present: -C(O)-R'. Alternatively, instead of reaction with
a carboxylic acid, the reaction can also be carried out with a sulphonic acid to

" 15 obtain the corresponding sulfonamide linkage. Hence, at the N-terminal part
the group ~S02-R may be present. Alternatively, the said terms also
encompass alkylation and dialkylation so that at the N-terminal part a
secondary or tertiary amine group —N-(R)1 or N-(R)2 may be present wherein
each R has the above meaning.

20 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(O)- or R-N-C(S)- respectively, R being as defined
hereinabove.

Finally, the N-terminus can be protected by an acid stable blocking

256  group, which group is conventionally introduced during peptide synthesis, but
will now not be removed. Well-known blocking groups are the Fuoe 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

30 naturally present as the C-terminus is replaced by the group —X, wherein X is



have an optim zed stability conpared to the native am no acid sequence
excluded fromclaim1l. Peptidic conpounds are peptides, such as oligo- or
pol ypeptides, 10 proteins, or substances derived from peptides. Beyond

peptides t pepti di ¢ conpounds al so enconpass _anal ogues of
peptides,‘gggﬁﬁ@éggﬁrivatives, nodi fi ed pepti des, andlﬁaﬁpﬂﬁngWﬁ?ugates.
Pepti di ¢ conpounds have in conmmon that they conprise am no acid sequences.
More precisely, peptides are defined a$ am des that are derived fromtwo or
nore am no acids by 15 conbination of the am no group of one acid with the

car boxyl gr,Qup another . (Merrja bst er di cal Dictionary 2001). A
peptidic cc‘ﬁﬁoﬂﬁ&z g?’?f‘lbﬁltmégie,ndeﬁ%\% y BF 8y VaeTein R a3 ?ﬂgeé’é‘? cture
within a ety Y- ' 0, . urring
(L) a- am naacttgBove ¥PHEAwY Y, B5Rb, AR IR inpl B8R0ARHe Hoiby HieBiok 96 1 !
aspar agi ne thadWgooupi\ba whinhathey araatihchddfiipan BOR 2wy whereia R Syss or C),
glutamne (A.n qr, Q. glutamgc acid (Qu Qr E), glycine (Ay ,or G,

hi sti di ne dq@egh%waggm,@aéwé#s@% Tﬁ‘)e,PeIP igrardeg @ge prefesred, ysi ne (Lys
or K), gmetial.ond : nine (Phe or F), proline (Pro or P),
serine t3( Sﬁhgﬁéé&&%’ﬁ%gﬁ%%ﬁf&‘gp . tryptophan (Trp or W, tyrosine
(Mrr or Y), and Theipeptiditadompour)ds of SheA\pedseqtiasvemtiohlntd boen famdi toal ent s
of peptideg are pepti di |l ecul es, conptising the sane_activity and

especi al | y%ﬁ’i’@ %?ﬁ“&ﬁeﬁrﬁtg& %corﬁPﬁe@bWOéﬁleMW&%%E%ﬂm@ Sp@UAKEt er i al
toxins in kiathdeRUWoRUaipegessarily in anount, and may, for instance, be
modi fi ed peptides, peptolds, peptide analogues or peptidomni metics. WO

2004/ 067563 PCT/ NL PepHdRaoagounde avb geptidet, pach adeligor ar palipeptides, deri ved
from peptides
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nat ural | y anodified pgptidesicind pdpaidei confugates. Repoisiphonypaumeds hsvd foonat ed and

bi otinyl at ec((j) n?gltl itlga?tst’hey comprise amino acid sequences. More precisely, peptides are
defined as amides that are derived from two or more amino acids by

15 combination of the amino group of one acid with the 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
composed of naturally occurring (L-)o-amino acids, in particular alanine (Ala
or A), arginine (Arg or R), asparagine {(Asn or N), aspartic acid (Asp or D),

20 cysteine (Cys or C), glutamine (Gln or Q), glutamic acid (Glu or E), glycine (Gly
or G), histidine (His or H), isoleucine (lle or I), leucine (Leu or L), lysine (Lys or
K), methionine (Met or M), phenylalanine (Phe or F), proline (Pro or P), serine
(Ser or S), threonine (Thr or T), tryptophan (Trp or W), tyrosine (Tyr or Y), and
valine (Val or V).

25 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

amount, and may, for instance, be modified peptides, peptoids, peptide

analogues or peptidomimetics.



gl ycoproteins, and |ipoproteins are frequently found in nature, while
peptides nodified with polyethylene glycol are exanples of chemcally

nodi fied peptides that have been designed to alter some, but not all of the
pepti des' properties. 10 Peptoids, |like peptides, are also peptidic
conpounds Worve4o6ase3 al so typically am des of two or npeEnfioleoas! ds.
However, they are frequently not directly derived fromnaturally occurring
am no acids, but rather of various ty %s of chem cally synthesized L-

and/ or D-am no acids. Peptidom netics, i*n their broadest scope, are
conpounds which are 15 in their functional structure nore or less simlar
to a peptide, but | : [ - L.di hn the
backbone, or D amh\r@ga%fig%% tﬁdﬁé g%n@g%@&p%%&%%@eﬁ%@g g)?vtgl gas
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i ncl uded sathegnivhl crdpgimies vdiethéuwitese ondécudepianahsintrally suobrriss or not,
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than 509% .,reducti.on of LPS/,LTA activity in vitro.  In fact, the term
"affinity"® ql?é’@d’ege eﬁ‘ﬁlﬁﬂtﬁo/gyﬁ’éﬁ?ﬁﬁ ‘é\ﬁﬂ@r%ﬁgfo‘i@m}?&fﬂffétvwwl%ﬁ t he
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ltohtlca)se gzsays, activi t?/ldgpmt{éhgéb&%@?égggérsggé?ﬁggspﬁ%s bg%#gegggﬁé)%lc?bto be in
the | ow m typicedlyaamideshif givorvameorel saninoariyks. Hdweaver nthegreee dtequentlyamipounds
of the invention.have sub-mlipolar activity, compounds, show ng hi gher
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Peptidomimetics, in their broadest scope, are compounds which are
15 in ‘their functional structure more or less similar to a peptide, but which may
also contain non-peptidic bonds in the backbone, or D-amino acids. In general,
peptidomimetics serve as substitutes for native peptides in the interaction
with receptors and enzymes (Pharmaceutical Biotechnology, Ed. D. J. A,
Crommelin and R. D. Sindelar, Harwood Academic Publishers, 1997, p. 138).
20 Pseudopeptides, a class of peptidomimetics, are compounds containing amide
bond isosteres instead of amide bonds (ibid., pp. 137-140).

Compounds of the invention also include salts of peptides or
functional equivalents, such as pharmaceutically acceptable acid- or base
addition salts, and adducts. They also include multimers of peptides or

25 functional equivalents.

The compounds of the invention have affinity to at least one toxin,
and especially a bacterial toxin. Particularly, it has been shown that
concentrations of peptides of around 1 micromolar show significant (more than
50%) reduction of LPS/LTA activity in vitro. In fact, the term "affinity" as used

80 in this description refers to the activity of the peptides in the assays applied.



| i popol ysaccharides (LPS) in the case of gram negative bacteria, and

| i poteichoic acid in the case of grampositive bacteria, are involved in the
mani festati on of the di sease. These toxins can induce substanti al

i nf | ammat Qi 2dof@&kdsons. For instance, in upper airway | lons, the 10

I nfl ammati on may Fé?ad to mucosal damage of the epithel %Q%&E‘%doﬁlﬂ%h% ddl e ear
or the sinuses, resulting in the inpairnent of the nucociliary clearance
system (MCS), which is one of the nmjdil defence systens of the upper
airways. The conpounds of the invention are also particularly suitable for
treating {ngestinal infecrions. Affinity tqQ .the fungal or bacterial toxins
is a prere %lgqstaéisggy%@cgqugﬁhqmquggcﬁ Baptadeshng besgn m&ﬁﬁ“{?ﬁéf’ y, the
compounds e foliemicrBkRilds & %88 maABmoIdl Niheh Mok heldB¥ipdtingbut al so
have the ability tlo neutra |ze,a In i‘l%t tgrﬁeseggégggg&tg?’ oteher 'se fpeduce

t he ef f ect of thie ipweuntiowhiane sulnelliteslar edtivitpecabpanidswidowiag diglstr bact eri al

toxins is observed ,when, peptidic conpounds fulfjll the_stryucgtural
requir enen?‘@sné_é" §& F%&n’l"fp‘g@ﬁr Y gppﬁ)n%o a&@@&‘mnbe% Rﬁﬁfeé'FP‘flié ac]&ﬁ%‘bu_nds
conpri s apguAKePef ﬁﬁb&immgs,é%ﬁﬁ@%b%&ﬁ%%@%aﬁof wherein Xi

represents the N-termnal part e sequenhce, r E, X3 is Qor E,
X4 is D orlipypokgsacshatides @,PSrid th6 caseepfigraanhegative tadterinj amad part. This
basic motif, is.derived.fromthe natural _ .anjim crobial protein, CAP18, or the
popt | do- L L UBSISIROIS A i L8 PASS RSB SIS 5TH bodeOALats IABIGdaa Er o1 . +he

N-t er mi nal phgfifestatich g&a%&%@.grhég@ ORI G Ind LEPSRRE iige the N-term nal

noi ety or domain of the conpoun structure that is attached to
t he ternm nuiflanmaktony maciipno For mstances is appenarwayhinfdetionsntite i nvol ved i n an

am de nd, within the sequence. The,N-term nal 30 part si.ply be a
v ogb aiTHATIALKE AL togoncual demagn o Bttt e rigBle ey o3
PCT/ NL20044 080080 usds? r88M1i0EHS tRS iRpaRmchE Sk 68 nfllcBHBa s LRAPSk! G eldif

s
terminal a-amno nitrogen atom Sueh as an acyl group.” I't may al’so
represent @MC8H),grehichrisope of thehmayralefamgwysteen©6f thecupperrmirwaynille aci ds, or
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intestinal infections. Affinity to the fungal or bacterial toxins is a prerequisite

15  of any neutralization capability, and preferably, the compounds of the
invention not only bind to LPS and other toxins, but also have the ability to
neutralize, inhibit these toxins or ctherwise reduce the effects of said toxins.

The desired type of activity against bacterial toxins is observed
when peptidic compounds fulfill the structural requirements as defined in

20 claim 1, according to which the compounds comprise an amino acid sequence
X1iKEFXeRIVXsRIKX,FLRXsL.VXs, wherein X1 represents the N-terminal part
of the sequence, Xzis Kor E, XsisQor E, X4is Dor R, X5 is Nor E, and Xg
represents the C-terminal part. This basic motif is derived from the natural
antimicrobial protein CAP18, or the peptide LL-37 which is itself derived from

26 CAP1S.

As used herein, the N-terminal part is a group, atom, or sequence
representing the N-terminal moiety or domain of the compound, i.e. the
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

30 part may simply be a hydrogen atom in the case of a free ¢-amino group; or it



5 defined in an anal ogue fashion. Preferably, the conpounds of the present

I nvention conprise a total of nore than the 18 am no acids defining the
core notif. In one enbodinent, the N-term nal part corrpri ses a sequence of
two or nowR) RMASse3CI ds. Anong the am no adds which alg f}@b&orrenbers of
this sequence are | and G and 10 a preferred N-termn a par IS 1G In
anot her enbodi nent, the Cterm nal part al so conprises an amno acid
sequence. The sequence may conprise 1,12, 3, 4, or nore than 4 amino acids.
I n one enbodinent, the C-ternmnal part conprises 4 amno acids. The

AP TR A R AR A R A
end My ki MGcR 85Ik} ?@ﬁ, ma s RigEect g Wgéxcgntd@éﬁeaigned next

to the C terninal am no-a T as in P and R
are two otdgmency ef ovo eﬂmmer‘ammo atidshe alclmmival an*hdttﬂeqvla'nhés pbt t he

C-termnal part l.N_€e r.of the r emai ni,n |t|0ns t preferably,

Che' C.t or ridaossof 55 o SSlebfcamtnbted PEATERRo g ERG CelePRIALRI LR 11 a

furthers enfcilid®EiRtan hRSloPub FidHiR! part and the Cterm naI part are

sel ected fromthe&gr references described above to yield a peptidic structure
e

with a total nunbdireferably, 4hé pempainils ofAst wyesend ipveastion compmse a tphedf er r ed

d th t l. GKEF RI V LRNLVP d 25
R vER Rete o £ Sl ensd 0F%. Bl (Fuans SpbadimeRii i e or

derivatiz eﬂaeoﬁ%i-ﬂiﬁal PP BSmbHiSess @écﬁiern%g of b ok ‘iﬁéfecai‘ﬁnﬁra%u?smﬂi’&u?gj and/ or

acetyl ated peptides according to the above definitions. One of
posi tions the awinthacidsishach ere sitaide premberslofithip saquamtecayedimnd G ané

C-tern nus_of tide. 3 l'ation, on the other hand, is preferably
perfoﬂ@d %Pr?% P’F?Pﬁéarll\ﬂff%’g%/ 067563 PCT/ | NL2004/ 000060 13 ami no
acid. In one of tflﬁdﬁ&ﬁ@f\&momrm DRAEHATRALE alsh RS ARS

| GKEFKRI VORI KDFLRNLVPRTE and | GKEFKRI VERI KREL PLR aré both N-terninally

acet yl at edamigo @itdeseqiiendd. Tharsegasnse mey ed»mprmarlyz 3, 4, or more than 4

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

The C-terminal end of said C-terminal part of 4 amino acids may be an E, as in
15  the equivalent position within peptide L1-37. However, this C-terminal end

may also be defined by an R. The amino acid which is positioned next to the C-

terminal amino acid may be T as in LL-37, or it may be L. P and R are two

other preferred members of the 4 amino acid sequence of the C-terminal part,

in either of the two remaining positions. Most preferably, the C-terminal part
20  1s selected from the sequences PRTE and RPLR.

In a further embodiment, the N-terminal part and the C-terminal
part are selected from the preferences described above to yield a peptidic
structure with a total number of 24 amino acids. Among the presently most
preferred compounds are the peptides IGKEFKRIVQRIKDFLRNLVPRTE and

25 IGKEFKRIVERIKRFLRELVRPLR, either as peptides themselves, or as
modified or derivatized peptides.

Among the preferred modifications are amidated and/or acetylated
peptides according to the above definitions. One of the positions in which
amidation seems particularly advantageous is the C-terminus of the peptide.

30 Acetylation, on the other hand, is preferably performed at the N-terminal



testing suggested that these nodifications possess an increased stability in
the 5 presence of exo-peptidases. The conpounds can generally be prepared
by the nethods that are known for the preparation of peptides and simlar
substances. Snaller conpounds containing only a few am no acids or simlar

units, anfodoeirfkPly not nore than 30-50 units, can we/RrBRGI6” Y
chem cal or enzymatic ligation 10 techni ques, either using the cl assical

approach in which the reactions take p£ ce in solution or suspension, or by
enpl oying the nore nodern solid phase %proach, in which the peptide is
assenbl ed whil e being anchored to a solid surface, such as a polyneric

bead. Larg%?ﬁﬂrg%i)dl | | : u | ol id phase

pepti de synt hesi zer'sqgsof-%r(glt%lé?’Eg%lh\%%lp}ﬁ%ﬁ%f%%ﬁg%gs&tgn tf[;dre%par ed by

mown genetL?EBK@Ié;ﬁH@FLBN?RWEE .wﬁ{f{ﬁ%\??ﬁ(ﬂi&?ﬁ.ﬂjﬁ]@ﬁﬁ%}??%val idif
e conpound i.s eed a.,.pepti r i gh nodj fi ed peptide. For

i nst ance, é’f&r@&t@g FFHé‘aﬂgﬁcﬁtﬁ' éﬁ@é&aﬁw&%ﬁﬁm@a& IEF@ 888 at ed or

conbi ned w ; | : | S
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with saibd Nesdnceoferkapeptidasdse cells with the vector and the

vect or - associ at ed under conditions ich allo transfection. In a

further step, the tcompof‘&ﬁﬁé?‘n 6%11?1?]]%\/&@ R?GPP{ﬁdeV\%’ thmeth 3 ABhs whi ch

all ow t he ' nd can be
ARk 8e ghob S ERTIOMDAICU TR Lbaie. SOIRY

| sol at ed. he conpound I1tse no xpressed but is
very sim | avnippuadp epuiadeinghatly edawzenimoceitbobrosinglqrnesss dndigreferablyhod can

ol Foned by v oas 1050 BAE, fi b PRePRE B EhGBIAL oRsarTFalcfigs befter cal
or enzyfiat | igchsighes, Gidr ik BRANSsHAR o Bm&mﬂ-wﬂﬁh'tﬁé%ﬁ s take VECL OF S

are used for thi's purpose, such as viral 30 vectors, |1poplexes, polyplexes,
m cr ospher gdacamansadpiien s susipamdidnger by englexin¥@®ha Gebe(6ed6&m solid phase

PCTINL20041 000068 s oo unR BB ok 4 e SRR SERSEA T X 1
those made Qfi 8 i APA pblymeric bead. Larger compounds are typically synthesized
by automatic solid phase peptide synthesizers.

15 Alternatively, the compounds can be prepared by known genetic
engineering techniques. This approach is especially valid if the compound is
indeed a peptide or a slightly modified peptide. For instance, a DNA sequence
which encodes the compound can be associated or combined with an expression
vector capable of transfecting cells. In another step of the method, host cells or

20 target cells are transfected with said DNA by contacting the cells with the
vector and the vector-associated DNA under conditions which allow
transfection. In a further step, the host or target cells are cultured under
conditions which allow the expression of the compound. Subsequently, the
compound can be isolated. If the compound itself cannot be encoded or

25 expressed but is very similar to a peptide that can be encoded or expressed, the
method can be applied to prepare the peptide to which the compound is
similar, followed by one or more steps wherein the peptide is modified by
chemical or enzymatic techniques to prepare the compound.

Various types of vectors are used for this purpose, such as viral

30 wvectors, lipoplexes, polyplexes, microspheres, nanospheres, dendrimers, naked



pol ymers. Anong the preferred viral vectors are retroviruses, adenoviruses,
adeno- associ ated viruses, herpes sinplex viruses, and virosones. Preferred 5
non-viral vectors include chitosan, SPLP, polyneric systens based on PLGA,
pol yet hyl ey pol yl ysi nes, pol yphosphoam dat es, ryl ates,
polyphospﬁgggﬂggﬁaﬂDOPE, DOTAP, and DOTMA. Sone nore cgﬁgﬁéﬂﬁﬁg%gé sunmari es
of methods which can be applied in the preparation of the conpounds of the
i nvention are described in: 10 W F. Adderson, Nature 392 Supp., 30 Apri
1998, p. 25-30; Pharnaceutical Biotechnology, Ed. D. J. A Cromelin and R

D. Si ndel ar I ] [ i r 997, p. 537 167-180, 123-152,
8-20; Prot epnmgp\r@g@g %ﬁq’%ﬁ ﬁ%sgglﬂg’a]%@ﬁgr oP 8é§ﬁ¥ ,caES?n P ’r?rielffcsﬂmﬁna
Press, 1998made thertdd,; pobpiniesic Hoctoss, ekipgialiietimsatiages 6f pigeationi8. Fi el ds,

Academ c Press, 1997, p. 1-780; Anmino_ 15 Acid and Peptide Synthesis, Oxford
Uni versi ty Polgmers. ymong the preforred yival veetopeare prizovdrusesnadensviusesui val ent s

are prepare ) ; i ' | LV Ll of the
pepti de or %%%%60#%8%%({@%?? %Z r]1 egbg%g? h%e%e‘ﬁ'?‘ill%:eéf 'ﬁﬁ&&gg g%lﬁlgg'l lﬁegeg‘%:r?%dt o form
an aci d sddhén-eira$ abdtordinchaddchitosphaSPBE cpolyariric/syscaapbakdeod@EEA,0 form a
base addition sal i \Wet her an 20 acid or a base is pharmaceutically

accept abl e pPaleHwleneimines; polrainesy, ralypbosphpamidates polymeth)agrylates; er

st ance, eV ihe A S BRI DOPAR S OB, LIS rorin vitro

di agnosti c conposi tSoaie nxas comprsiRmsiversinhakaips of ntethodPadidh @itbe Dependi ng
on the intended use, pharmaceutically acceptabl e acids include 25 organic
and i nor gantePlad cthe preparation ofi the gempounde of thesinivantion aup deperibed; i

and i nor g: TERRPAIRAon ke sspgruatee! Bedpuripnape b e
acid. . A1 o & Mkl Atdh 50 sioBC (PRI P Sk00 DR ™

hydr obr om cBiutéc¢hnoldgy, Hdc Dacl, A, Oremeddlin awd B Dl SipdelapMaiwoRtAehdeaiid
t hi ocyanic acjd, which form ampniumsalts with free am no gr ogﬂ;;s of
pepti des antublisharsohtl?, o bedh VAT-dAPs123H03. thé@ubTatein Syaibesist Metlodsases,
whi ch form ca bl AL eraak YR, A0 007503 P2 Q0HDURAGn g Wi th free
car boxylic groups of peptrdes and Tunctional’ equi’valents, | ncl'ude
Peptide Synthesis, Ed. G. B. Fields, Academic Press, 1997, p. 1-780; Amino
15  Acid and Peptide Synthesis, Oxford University Press, 1997, p. 1-89.

Salts of peptides or functional equivalents are prepared by known

methods, which typically involve the mixing of the peptide or peptoid with
either a pharmaceutically acceptable acid to form an acid addition salt, or with
a pharmaceutically acceptable base to form a base addition salt. Whether an

20 acid or a base is pharmaceutically acceptable can be easily decided by a person
skilled in the art after taking the specific intended use of the compound into
consideration. For instance, not all acids and bases that are acceptable for in
vitro diagnostic compositions can be used for therapeutic compositions.
Depending on the intended use, pharmaceutically acceptable acids include

25 organic and inorganic acids such as formic acid, acetic acid, propionic acid,
lactic acid, glycolic acid, oxalic acid, pyruvic acid, succinic acid, maleic acid,
malonic acid, cinnamic acid, sulfuric acid, hydrochloric acid, hydrobromic acid,
nitric acid, perchloric acid, phosphoric acid, and thiccyanic acid, which form
ammonium salts with free amino groups of peptides and functional

30 equivalents. Pharmaceutically acceptable bases, which form carboxylate salts



et hyl am ne, nethylam ne, dinethylamne, triethylam ne, isopropylam ne,
di i sopropyl am ne, and other nono-, di- and trial kylam nes, as well as
aryl am nes. Mreover, also pharmaceutically acceptable sol vates, conpl exes

or 5 addughS, 4@%93 as hydrates or ethurates are encorr%s[%ﬁdqou“ﬁg@go of the
CH I cat I nvent i

preferred no lons of the peptides according to the on may be
easily introduced during or at the end of the synthesis. For instance, when
the peptide is synthesized using a solid#®phase technique, N terninal
acetylation can be perforned at the end by reacting the am no acid 10

o th o s rdeotbbiyi Gidigs bPpdifade il hunthib ol EREV GcRE. SplflgE ©20 )
perfornmed bythykinhge, me%nﬁﬁhﬁhe,hﬁﬁiétbﬂahﬂﬁé,ftridﬁhgﬁﬁﬂePﬁ@gﬁ)}ﬁ@eﬂhirﬁ?

synthesis, such as the commercially avail abl e Tentagel AM (ex Rapp,
Tubbi ngen, REORyjamine sadigheprions- déngid trialkylaminesans welia# e from whi ch

T ST et

nmet hods of yI'ng pep nown 8 art. A

further gaspelductd, stbk ashydphies or ethdiabss 4@ drtempeRsaf. t he peptidic
conpounds. The conpounds_ have an affinity to mcrobial toxins and especially

20 Ej 0 bacterial toxeme oftherpraferradygpdtipationnef thecpqntiiss aé;ﬁferd:img)fﬁ@wchoi c
id (LTA) .4 - : .
7oL (L) OS5 BLE bl e RTRIES: BARol0y 43, TR AP ERHS B

t herapeutic urposes In ases in which the

presence ofinstaiesewhenithe peptileiscdynthesidddcuding & dedidaphddel techhighet Mpi cal |y
lead to neutralizatiqn of the toxins, t;é virtue of which the conpounds nay
be 25 consitgsmealacetiatipncan be performad o fhe gBd Mysrescting the amine acidt hey may

be use as ' : ' or_ . [.:COIRQUN i are
capabl gwof Sehgégtfeeaﬁ}gfﬁgse% b? @Jil ﬁ‘gﬁpeg%g&m“?@gﬁ%tylgggﬁgﬁs%?“fl \llgggﬁ p%/ targeted
to these t aidtBer & géidcoval ent or non-covalent ligation with the

conmpounds, or through being coval ent lzti; or. non-coval ently bonded to the
08

surface of a drug &abermupabaerdafonygo gy cpp deaeerboousiby uEngs a
| posone, 3, panos1 18ha e 65 8R3h KbEA Fhade PANPIe QYntHbSikOGARSH fie 2 1101 d
commercially available Tentagel S AM (ex Rapp, Tiibbingen, Germany). These
156  resins comprise a chemical "handle" from which amidated peptides are
released during the cleavage. These and further methods of modifying peptides
are known to any person skilled in the art.
A further aspect of the invention relates to the use of the peptidic
compounds. The compounds have an affinity to microbial toxins and especially
20  to bacterial toxins, such as lipopolysaccharide (LPS) and lipoteichoic acid
(LTA). Therefore, the compounds can be used advantageously for therapeutic
and diagnostic purposes in conditions and diseases in which the presence of
these toxins ig involved. The binding ability will typically lead to
neutralization of the toxins, by virtue of which the compounds may be
25 considered antagonists or partial antagonsists. Furthermore, they may be used
as targeting agents or ligands for other compounds which are capable of
neutralizing the toxins, and which may be specifically targeted to these toxins
through covalent or non-covalent ligation with the compounds, or through

being covalently or non-covalently bonded to the surface of a drug carrier such



conplex, or a mcelle. In diagnosis, the conpounds may be used for the
detection of, or the quantification of the anount of, bacterial toxins
present in physiological fluids, 5 such as the blood, plasma, serum the
mucus i ni al epithelium such as of the respiratory tract, or in
fluids \Ahogg”g?@sézﬁge results from a pat hol ogi cal condi‘f‘?%‘:zog{@ﬂ’%s t he
fluid found in the mddle ear in otitis nedia wth effusion (OVE). For this
use, the conpounds may be incorporated iHio diagnostic kits to be used in
vitro, or into diagnostic conpositions which nmay 10 be adm nistered to a

patient. For,_thi. e, an option is to.,conjugate a, conpound .of..t he

i nventi on Walsﬁqlaﬁocsﬁ%eata angs FEJrCIi@a‘Efﬁ‘E}E'e%b@ﬂ?ﬂF@b(ﬁﬁ?agﬁé‘ge’ Bvﬁl?lﬂ an i sotopic
| abel that icom@ddxeetabhiely. an appropriate nonitoring system In a preferred
use, the conpounds are adm ni stered as active drug substances to prevent or

treat diseases and Bvdifignosissthecdompminds niagnhe used briheirtecsionadf, omthect i ons

and the pre . Jungal and bacterial. toxi.ns in the body., As nti oned
2 he P CAgARRRLubY A tho RRRuDERE BbBtial BhRS ook PR holnef RS
therapy 6n aauh @sthe blvodnplasiid, 86iirdNhe UKL RSirghe ndtdYAT dptheum tRIcR ance
and the selection of tolerant bacterial variants, the depréession of the

patient's n&8@fibe mespiraterysiracic o in finids wheger presencefreshlisfecanari al flora 20

turall L he. . f .l ts,.of bacterial
Foxine an | RAChBbLRM CARENE A as'ehE o) B B enerloEnd BBY TR SBh A Eib e anc
di seases i n wibh effukida (mMEﬁ.che this isRX tHScaisb ifdaa b beYnbaebeitedinfooXi ns,

and not the presence of the mcro-organi sns per se, is the major cause,
such as in doamostigdiits te henwsedgpatitrocercinte dingopstiogompositionsvhithimay ear may

signifigantl | put e th ifestation of. the disease even in the
absenceclgf g\éﬁ{)ﬁ%ﬁ&%@%&;ﬁona Béﬁfn@t' ?H?_gﬁ’tsil}?ﬁ’. i HPQ‘PP 13 h%g@]gg%tgsﬁ it may be
advi sabl e t eotnpeahdofiehélivRatRnREth W duglata#) twibicRtis Sublcd@sntlpbmildstdd .
substances whi ch are capable of neutralizing the bacterial toxins. For this

aim the conpblyasdseppiclebehiheniy detectabledy ah apbzenrjateomnenijoring gesfen.because
they show a i gh bi il ng and. neut tal Lzatl oy ACk! LY,V 2004/ 061063
substances to prevent or treat diseases and conditions related to fungal and
16  bacterial infections and the presence of fungal and bacterial toxins in the body.
As mentioned before, there are certain disadvantages and limitations of
antibiotic therapy in acute or chronic infections, such as the induction of
tolerance and the selection of tolerant bacterial variants, the depression of the
patient's natural defence systems, the impairment of the bacterial flora
20 naturally populating the mucosae, the release of large amounts of bacterial
toxins as the germs are killed etc. Furthermore, there may be conditions and
diseases in which the presence of toxins and especially bacterial toxins, and
not the presence of the micro-organisms per se, is the major cause, such as in
OME, wherein the local retention of toxins in the middle ear may significantly
25  contribute to the manifestation of the disease even in the absence of symptoms
of an acute infection.
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

30 advantageous because they show a high binding and neutralization activity



agai nst the nost relevant mcrobial toxins, such as |ipopol ysaccharide (LPS)
in the case of gramnegative bacteria, and |lipoteichoic acid (LTA) in the
case of grampositive bacteria. In infections of the upper airways, for the
treatnment of which the conpounds of the invention are particularly

pr ef err edwahesw7@sbact eri al products can i nduce an i nfdaBbd@Hoch €acti on in
the mddle ear or in the sinuses, and can induce nucosal damage of the
upper airway epithelia. Neutralizing t{¥ toxins involved may allow the
mucosal damage including the inpairnment of the nmucociliary clearance system
(MCS) to be prevented, <controlled, or reduced, and will thus strengthen the
nat ural defagadestiis oo reld¥ahtiniidrobizl tasias, duehl dsdipgpolMaccharidd{ldHB)qact eri al
toxins may represent the mgjosr praoblemeven_ in the absence of significant
nunbers of b Wﬁ%of;&r@pwﬁaatlva;ﬁmtgl:laaa@ bpefsichoig geid LEA) imsheerserdist r at i on
of a conpo of. 1 [ | an; ' i y ' ear,
mayr opr s dpr positife bR, 3 infelifind SThEREGe iy frdnb tfesBilt 5 PO

i nf ecti ons,whidhthagsompotadebf therianestidbard pariidul Srly phefosrsds tlgsechr oni c
otitis, the compaounds may be highly useful for the restoration of the

nor mal Ruccasterialmreducts candodwe an ilammpatigemenetion i themiddigwas ogamer al | y
speaki ng, t SAMR u?‘g& . i ' f Q LN prevention
and therapﬁlg]ﬁ congi |oﬁ§$éé$§cfng %E%Im&é}ﬁ?ég?@ge ﬁjl%%%%‘elﬂvgyfﬁgpu I'ng

St r ept ococ iNsutpakzingtha eoxia énvdited syl aifohtEiwmicoss aMgodakludigaties rhal i s,
group A (3-henmplytic streptocqecci,  Staphyl ococcus _ _aureus, gramnegative
enteric badmpairment ¢fhgpuccsihiary slrarance syadere (MGPhtods prevgptad negat i ve
bacilli, P , ol r f the
"mvent i on SAHOHRR: Mg BEHIEUA o AHEARLATRC Bl dBRE B,
derived0 suahthese té¥et8nécinding?OMR,-id ivhich babiirtal kexind g eegrbsantadsi r abl e

I nflammatory activity. This activity is related to_the various cell ular
processes, PAREpIPRIgIHeEY Methergbgpncepifsigniipanornmhersefdiargbaserd of genes
encodi ng pramni.n . ' yi ol n ' i rect
medi at or s chg,lllb.,n% klgé[ r:éi%?'éﬁnlg%gh ?%?%glgk@gﬁiaﬁ%hpdrfgg%}s%w%% :aﬁég%{tgonrﬂ of many

i mrunol ogi dfat instandd QipsctlyPRy therbRtdloaar mishregrabaitaheiprimare icrkpagtic
production is wi dely recognized as a critical factor in several disease WO
2004/ 06756 RAHRCTAM. j%g‘@l@@ggg@er airway infections, such as acute or chronic

15  sinusitis, or acute or chronic otitis, the compounds may be highly useful for the

restoration of the normal mucosal functions and their natural defense systems.
More generally speaking, the compounds of the invention are useful
agents in the prevention and therapy of conditions arising from infective
bacteria including Streptococcus pneumoniae, Haemophilus influenzae,
20 Morgxella catarrhalis, group A B-hemolytic streptococci, Staphylococcus
aureus, gram-negative enteric bacilli, Streptocossus pyogenes, Escherichia col,

gram-negative bacilli, Pseudomonas sp..
A particular advantage of the compounds of the invention over the

native proteins and peptides from which they are derived, such as CAP18 and
25 LIL-37, is their low degree of undesirable inflammatory activity. This activity is

related to the various cellular processes, including proliferation, differentiation

and expression of genes encoding pro-inflammatory mediators like cytokines.

Cytokines are direct mediators of inflammation and influence the progress and

direction of many immunological reactions. Perturbation of the balance in

30 cytokine production is widely recognized as a critical factor in several disease



18 states. In a condition such as otitis nmedia with effusion or sinusitis,
this balance is already disturbed. T cell proliferation is also not
favorable in this situation, because this will further stinmulate the i mune
response muil(%?sﬁgl ready out of control. 5 Thus, the Qgg can be
advant ageously used i n pharmaceutical conpositions. Afgc 'gilﬂﬁ ‘ﬁ'fméﬁlt he

I nvention, such pharmaceutical conpositions are provided as well as the

conpounds thensel ves. As used herein, th® term "pharmaceutical conposition”
refers to therapeutic and diagnostic conpositions, as well as to

medi canment | agnostics ¢ Laing such. 10 .conmposi t.i ons. Lherapeutic
conposi ti ors%g%gdﬂinggj%mﬁtssu cg;&é%{ﬁ{seascfg s Wﬁé efﬁﬁsg‘sje?ﬁ ?18?‘}8%}5’ Pl?lgat ment of
di seases arshlabdes ateidytdioebal, TheBrolifeyatinn is il oteabetabls itigss r abl e.
Di agnosti cs ,and, di agnosti ¢ _conpositions are used for the di agnosl s of such

di seases i rbitpakiong hecausethis will inypheratingulage the impvmeossponse i ses at

| east one %Wtogfcoﬁéoi.he invention as active ingredient and at |east
one pharmaceu alTy "acceptable carrier or excipient. Furthernore, the

conposi t5i on i s prodessethedtinpdideedniba dlvaftzdsaylyl dd intpleamdeeutical
adm ni stered to a, human being, or to an animal. As used herein, a carrier
or exci pi erfomposHignssAseerding o thelinyentien sych pharmageutierl compogitionsr e of

subst ances I.NG: ub | a reracol pai cal .activit.y, ich can be
used as a v%%?ﬂgpgldgg a%swgl%gg%ﬂ)lﬁ +qn§$(§/lpn%:ﬂg‘§{n5ﬁgvgst§s PS?%%?%’ 15;1‘\,‘\3,::];(‘3Fr‘f)"ound into
dosage f or Myhaklack sicl Abhposiidn’ S8fetaky thekapeisill A& ifgnobtianD es of
pharmaceutical |y acceptabl e exci pients are nown to the skilled man and can

be found i rromRosHinmsgpa vl of toomedicaments prd direnopbied eontafgng suehe

enbodi t, e Osht| s, fornulated and processed for arent er al
o ect B, SRR deb RS coRrdei g s neBieB 5 R0 s Ren BRURE,

i njection, psee¢Bnfién oPtreateiRat sf dibedddk aAdather éctlditibed ofindehihals whose

i ntranuscul ar, subcutaneous, intralesional, intraperitoneal, |ocoregional

or other romrevemen iy desivabld. Didgnoentics and) diagnosticenemnesitionedrerysed
enbodi nent , . t 9] iti.on 13Q.1s adm nistered directly to the affected
mucosa of t%ﬁwﬁ%gﬁgglﬁvﬁﬁmg%ﬁ%ﬁ i ilog atid i viero.” .

Typically, such a composition comprises at least one compound of

15 the invention as active ingredient and at least one pharmaceutically
acceptable carrier or excipient. Furthermore,. the compositidn is processed and
shaped in such a way 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 substances having no substantial

20 pharmacological activity, which can be 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.

25 In one embodiment, the composition is formulated and processed for
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

30 is administered directly to the affected mucosa of the upper airway, such as



WD 2004/ 067563 PCT/ NL2004/ 000060 19 the m ddl e ear. The sane principles
that govern the formulation of other drugs for these adm nistration routes
will also teach those skilled in the arts on how to prepare such
conpositions. For instance, one of the requirenents of parenteral dosage
forms is woslwatssi lity. OQther requirements are descrp®ediiodydossh! maj or
phar macopoei as, such as in USP 24, in the nonograph "CGeneral Requirenents
for Tests and Assays. 1. Injections”, p4gl775-1777. To increase the
stability of a parenteral formulation, it may be necessary to provide a
dried dosage formwhich nust be reconstituted before it can be

adni ni st er ethe Midd1e%adfPle: 84mé peinciblEloREgoberMtisfodml £itae ofl6ihed deiigs
| yophilized fornulation. 10 Suit abl t he conpositions of the invention nmay

al so cont ai ferdhasecadministrationwewtes V%/ﬂl aleg taschdbese shilled i thelarisionkow a

conpound of _t he inventi on_as. nteral controlled r.ele osage formto
avg}) duf requ%on?rephf%8?‘?};0@%%5&?%?%:6&?%%% ﬁ@e@?%%f?%ﬁee%gﬁénog cogveni ence
of the therggentdal idebssaBiMedstithr deriitePOthditegublnéoRdhrd Qsdbialliians are

known. Prolonged re| ease may be provided l;é solid inplants, nanoparticles,
nanocapstul esll majer pbarmpednssias, suady iU iPeld, inthe siomesTanhy<Gersyabns, oily

sol uti ons, i nes [ nsl Ml uctures, Ly t conposi tions
sorutions.  KLASSANER BE NG LA arhle B HGhigrlh o NP roRo SRRl U] oD
useful to pglvitdbilityfofapirehicpal foamuldtion iPRRy Hecsecsbiah tBpRvvide of dfiedn
extended tine of local retention at the site of admnistration to increase

the ef f ect i esagedonn whigh st batreeanstitytedchrfexeditcande agrainisteredb ddhesi ve

S
I pi t ' tedeinto t f ti . f t I
xcl pi ent s SRR AASEE B BbEE el R PBrastife By AT Fora e s
pol yner 50 suShitablyp ehe/ ssrhpbdifiods bitkheddesitsn waly 186 cortaieafmuadtisret hacrylic

acids and their derivatives, cellulose ethers including hydroxypropyl
met hyl cel | ut@dsent. car boxynet hyl cel | ul ose, starches, chitosan etc.. Suitably

oyt LYo i SRRSO AR BOTARRL T e
per meabi | i t yaftinteral controlled release dosage form to avoid frequent injections and to
improve the effectiveness and convenience of the therapy. Various methods of
15 preparing such depot formulations are known. Prolonged release may be
provided by solid implants, nanoparticles, nanocapsules, microparticles,
microcapsules, emulsions, suspensions, oily solutions, liposomes, or similar
structures.
In the case of compositions which are to be administered locally to
20 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
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
25 polymers such as polyacrylic acids and derivatives thereof, polymethacrylic
acids and their derivatives, cellulose ethers including hydroxypropyl
methylcellulose, carboxymethylcellulose, starches, chitosan ete.. Suitably or
alternatively, the compositions of the invention may also contain a mucolytic
solvent. Particularly, mucolytic solvents are used to affect the permeability of

30 the peptidic compound of the invention into the mucus, e.g. in the respiratory



30 the peptidic conmpound of the invention into the nmucus, e.g. in the
respiratory WO 2004/ 067563 PCT/ NL2004/ 000060 20 tract. Suitable solvents
may conprise known mucoregul atory or nucolytic agents such as

N-acetyl c [.n - car boxynet hyl cystei ne, bronmhexine nbr oxyl , DNAse,
erdosteiné?ég@ﬁﬁﬁgégolution and nesost ei ne. Preferably?C“®P@Wﬁ@ e is used.
5 Further excipients that are particularuy useful for the preparation of
parenteral formulations in their broades?? definition are sol vents,
cosolvents and liquid or semsolid carriers, such as sterile water,

et hanol , gl ycerok... oropylene glycol. .pqglyethylene col . butanediol, fatty
oi | s, shprt¥§%cﬁh‘§%ﬁ$]ﬁrﬁgyvéﬁg? r@ﬁ*@é%%@?, %‘uge%'e(gﬁlill Fory, r JOSGHHy | ene
castor oil deehtsHuchess N%é@%ﬂ@f&fﬁﬁe,@chﬁbo&ﬁﬂéﬁﬁyltd?@téiﬁmﬁhdﬂe‘ﬁi@é?d pH, such
as sugars, especiall | ucose, sugar_ al cohols, especial li’ manni tol , sodi um
chlori de, samhpexeh sa, erdedteingcsadinegsolution and aespdteinsh Freferdips phori ¢
acid, hydroghloric. acid odi um hydroxide etc.; stabilizers, antioxidants,
browhexind it tised
and preserv FYVEENERITSYS ascorbic acid, sodium sulfite or - hydr ogen

sul fite, 5EDTA, benzPirites @Reihicdits thatoireglarfiselaplycideFulbfod tAS pkaidatibh a8t i on
aids, such as album n, dextran etc. Sim]l arI%,.l_t may be advant ageous to
admi ni st er Rarenigealfaroulations intheivthroadest delinitionsarcedwentgoessgbents m Thi s

t f adm_ni,str.ati I - ' d..pati t-fri dl v: t th
it gondranidhflos femygi firpietl 355 5 BETUBNAER sthb Sl Esierdlo mpounaof
the inventi @@oﬁs&eﬁ@g}agbggolﬁmﬁahe icoll Bubdfddial! faty oS RpetRland hbdiuhe

conpound is not stable in the fluids of the Sj@%est_lve system or if it is
too | arge tchpn igpearidest lasibhith doljinxyetliydend sasiyr oil Ferivatves sabstances

adm ni stpation.is ssible..for .instance, via nasal . jpuccal subl i ngual ,
gi gt valt0” o By 3RE Sedafitiny ApdetE GeE G sielet PBroialt EfiBee BEdbar ad by
known t echniatidg@sls, B3 AR AL, BdiRie dhloRideS BédEREarbofiate, ¢RridlaeRE Of

sprays, inserts, filns, patches, gels, ointnents, or tablets. Preferably,

t he exci pi eacetate,qrhosphate, phasmhensaanid, lyuksegdorio peadabediummby depaidenetcor nore
The dosage PHAPHetREAOREs: Gra asearptitt BN ERarenprndpiarm,
I NCreasi Ng gulfite or -hydrogen sulfite, EDTA, benzyl alcohol etc.; other excipients and

15 lyophilization aids, such as albumin, dextran ete.

Similarly, it may be advantageous to administer a compound of the
invention in a transmucosal dosage form. This route of administration is non-
invasive and patient-friendly; at the same time it generally leads to an
improved biocavailability of the compound of the invention as compared to oral

20 administration, especially if the compound is not stable in the fluids of the
digestive system, or if it is too large to be absorbed from the gut effectively.
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

25 drops or sprays, inserts, films, patches, gels, ointments, or tablets. Preferably,
the excipients used for a transmucosal dosage form also include one or more
substances providing for mucoadhesion, thus prolonging the contact time of
the dosage form with fhe site of absorption and thereby potentially increasing

the extent of absorption.



the extent of absorption. WO 2004/ 067563 PCT/ NL2004/ 000060 21

Al ternatively, the pharnaceutical conpositions nay be designed for oral

adm ni stration and processed accordingly. Appropriate oral dosage forns

I ncl ude t rd capsul es, soft capsul es, powders I orally

di si nt egrgﬁﬁfg%gfggﬁgge forms, syrups, drops, suspensi ongF{J@g?@?’@@gﬁgent
tablets, 5 chewable tablets, oral filns,_ |yophilized dosage forns, sustained
rel ease dosage forns, controlled rel eas® dosage forns. In one of the
preferred enbodi nents, the oral dosage formis an enterically coated solid
dosage formto provj £ | . f el d
proteol ytic envi ronArrgﬁlt'n%"’%?ﬁgthbg)?l 39n%gh9ﬁ1‘%?%%5§%ﬁg%§ﬁ%%§gﬁggﬁﬁgﬁlg‘gr be
formul at ed bedl ddmizddtradbn aad Prodessadadcordingly. Approptiate evabddsagertorms he
conpounds are _adm ni.stered. via the gul nonary route, using a netered dose

i nhal er, a Melude Sahletsyhaxd pansoless pefsgapsules, powrders Eraanlesy peally |
! i . i |
TP oneter ot iRl g BeEAoRGs REERAL ithaY, stlfuliday, Bite0BReREIABETT! 105

cases. |5 caheweabledubletsgealiflhg lysshibdsthdesage dorigs,deistaiaey releatadesigeng
met hods to deliver a go cignd &)f the invention ngre effeeétivel . For

i nstance, #9rm® gontrpled selepsy desgge dorams. dnompiof theprefary %B%cﬁﬁl,e%
appropriate ' klabi i ing agent,
oy ch ey banndGethed i T SHTAIY Soe KRS dBBhes PRGN JOPT
avai | abi I'i t prefectibee of tiengpaupsindiros theyacidic aaliprutdlytioenvinsimanicof thg t he
protection of the conpound from degradation, such as by an enzyne inhi bitor
or an antioftemasgh. nore preferably, the enhancing agent increases the

bi oavai hgbility of g [ ' - bility of the
absor pt ?gn barri er,TﬁvﬁF%@pfiési%?%g?%gﬁoyﬂé;ﬁrﬁr‘uﬁg%@gg%%gﬂé%ﬁ%n enhancers can
act via var iadusinistediion.sns; sone increase the fluidity of nucosal

menbranes, while others open or widen the gap junctions, hetween mucosal
cells. Still othersit@ ef AR %ﬂ@%tl}ewmﬁwdsarea intsterad via the

pulmonary route, using a metered dose inhaler, a nebulizer, an aerosol spray,

or a dry powder inhaler, Appropriate formulations can be prepared by known
15 methods and technigues. Transdermal, rectal, or ocular administration may
also be feasible in some cases.

It can be advantageous to use advanced drug delivery or targeting
methods to deliver a compound of the invention more effectively. For instance,
if a non-parenteral route of administration is chosen, an appropriate dosage

20 form may contain a bioavailability enhancing agent, which may be any
substance or mixture of substances which increases the availability of the
compound. This may be achieved, for instance, by the protection of the
compound from degradation, such as by an enzyme inhibitor or an antioxidant.
More preferably, the enhancing agent increases the bioavailability of the

25 compound by increasing the permeability 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

| mucus covering the mucosal cell layer. Among the preferred bioavailability

30 enhancers are amphiphilic substances such as cholic acid derivatives,



mucus covering the mucosal cell layer. Anong the preferred bioavailability
30 enhancers are anphiphilic substances such as cholic acid derivatives, WO
2004/ 067563 PCT/ NL2004/ 000060 22 phospholi pids, ethanol, fatty acids, oleic

aci d, fat{yy Reddddderi vatives, EDTA, carboners, pol ycairéﬁp,l:%quo@dgg chi tosan.
The foll ow ng exanples are intended to further illustrate the 1 nvention,

but not tolimt its scope to the enbodinents presented herein. 5 Exanple
1. Preparation of conpounds The foll ow pepti di ¢ conpounds, each of them
conprising 24 amno acids, the conpounds herein coded as P60, P60. 4,

P60. Ac, andp}?&%%ﬁﬁidslgthg?oﬁ ﬁftﬁ%{cf‘sd oié}cséc?g{ %tﬁhl\ﬁ@t& id%&fvﬁhgvﬁ%;,@‘i’ﬁ, an

aut omat ed nul tTpl e pepti synt hesi zér ynt e tten,

CGer many) . FearbPserspolRadbephil, Badtchjesas AC (Rapp, Tubi ngen, Gernmny), a
graft pol yner of I hyl.enegl ycol and poly en used as a resin

(1 oadi ng 0.2 neq, p@ﬁf’h@%@%?%@@ﬁiaﬁ? mﬁaﬁei%%ﬁ%m@f%wa@? Tentagel S
AM was used; ks | L ' ' I+d8: etitive
coupl i ngs mgv\gﬁ\é%% %?tn%{%qogéngd%i éncgbg%sl?%(é ?%Pga%%rg pggézgelgg&%g@eid on the

resin | dading) of a 0.60 M solution of the appropriate Fnbc amino acid in

NVWP, a six fold ar, excess of, 0.67 M PyBOP in NWP and a twelve fold nol ar
excess of WR&VP%Q?HM&?WP\B“?’@PPHB% eaction vessel. Side chain
protection was as follows: tBu for DL E, 20 S, T, Boc for K, Trt for N, Q
and Pnt for R Fnoc-deprotection was perforned by adding 3 timnes

pi peri di ne/ NVP 1/ 4 The fo)lowing peptidie omiponnds seeh of €hemldontprising 2depr ot ect i on
times were 45.mn gnd.3 tines in, re ctivel WWashi ngs fter couplings
and Fro. deBROPGEEBriba fompogarls Bertin S6d i E60 PROMB S04 anddiftiukeny

P60. 4Acygt hg ek r8fhv 3684 Yhakd r%\‘%%&ﬁm ' %) cid while
t he pept?de \?/asbge{qylrl Egunﬁ %boa% g}?ﬁ%. A%’It?gr synt es?‘gﬁ%jﬁ? glgt@i dyl

resi ns wer esywdiesidere{@yroH) MailliSyntdechNWMEtted] Gotmaayk tFoari?60 dnd B6odomet hane/

Chen ol cavLaninadl SiAie CEhar. T GUEUL SAeis HrexnlcRaroes b (v/v) for 2.5 h-
(1.5 m perpolyethyleneglycol and polystyrene was used as a resin (loading 0.2 megq,
particle size 90nm). For P60.Ac and P60.4Ac, Tentagel S AM was used, which
16 yields a C-terminally amidated peptide. Repetitive couplings were performed
by adding a six fold molar excess (based on the resin loading) of a 0.60 M
solution of the appropriate Fmoc amino acid in NMP, a six fold molar excess of
0.67 M PyBOP in NMP and a twelve fold molar excess of NMM in NMP 2/1
(v/v) to the reaction vessel. Side chain protection was as follows: tBu for D, E,
20 S, T; Boc for K; Trt for N, Q and Pmc for R. Fmoc-deprotection was performed
by adding 3 times piperidine/NMP 1/4 (v/v) to each reaction vessel. Coupling-
and deprotection times were 45 min and 3 times 3 min, respectively. Washings
after couplings and Fmoc-deprotections were performed 6 times with NMP.
For P60.Ac and P60.4Ac, the N-terminal acetylation was performed with acetic
25  acid while the peptide was still bound to the resin. After synthesis the peptidyl
resins were washed extensively with NMP, dichloromethane, dichloromethane/
ether 1/1 (v/v) and ether respectively, and air dried. 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 pmol of peptide), the resin was removed by filtration and the peptide was
30 precipitated from the TFA solution with ether/pentane 1/1 (v/v) (10 ml per 10



10 gnmol of peptide), the resin was renoved by filtration and the peptide was
30 precipitated fromthe TFA solution with ether/pentane 1/1 (v/v) (10 m
per 10 WD 2004/ 067563 PCT/ NL2004/ 000060 23 pnol of peptide). The solution
was cooled for 1 h at -20C and the precipitated peptide was isolated by
centri f ugeio Pm/de7380C, 2, 5009, 10 min). After trituratprgnpddbsyioeish exi ng of
the pellet with 10 ml ether/pentane 1/1 (v/v) and isolation by the sane
procedure, the peptides were air dried g@g room5 tenperature for | h.
Peptides were dissolved in 2 mM water or 2 m 10 vol % acetic acid, the
solution was frozen in liquid nitrogen for about 5 mn and subsequently

| yophi | i zedpidal bEpdiridey. Tatdoldtigedal toslOP forPITh o§--26°(Mhnd The predigikateds of
the peptides was perforned with RP-HPLC and Ml di - Tof mass spectronetry. 10

The amino aE@ﬂl%waéW@eéfbm%t@&qmm&%ﬂez 500019 oumritaIORI KDFL RNLVPRTE

| REFR VERTREE PR v b e el itk Qo milbeieliibeline DT e 447

N-t er ni nal | isokaRin/byptleosarne grésetiard]ithabbitides watesir deieilid fodi
Neutralization of toxjns _2Q Conpounds prepared according to exanple 1 were

tested for Fwﬁirat‘éf&pfablllhtWW@%W?&M‘SQ e pe 2oat matener 2and W YRY with a
i mul .
LTA neut r af oo, er¥B8hftion whd sR988N At kBt hBoll FR ally) B335V

LL- 37 was useisbegaently haphilixe] wbile being cBherifigedi (1300apee8-161H) OThaher eby 50%
LPS is neutraljzed 25 (50%.i nhibition) was used as a neasure of the
peptide' s agnalypisypf thﬁegﬁtld%weéﬁﬁlrfam@%w@ BBsHR:CGoand Maldi-Jof mags The

di ff erences }p‘?% conmpounds wi thin each assay were not statistically
significant.™1n su ry, the tested conpounds of the invention showed

approxi n@t el y the Sphweasiees acid sefudives of the conasdundstareas the native
antim crobial peptide LL-37.

P60 IGKEFEKRIVQRIKDFLRNLVPRTE
P60.Ac* IGKEFKRIVQRIKDFLRNLVPRTE
P60.4 IGKEFKRIVERIKRFLRELVRPLR
P60.4Ac* IGKEFKRIVERIKRFLRELVRPLR

15 *The suffix Ac means that the peptide is N-terminally acetylated

and C-terminally amidated.

Example 2: Neutralization of toxins

20 Compounds prepared according to example 1 were tested for their
capability to neutralize the bacterial toxin LPS with a limulus amoebocyte
lysate (LAL) assay and with a whole blood (WB) assay. LTA neutralization
was also measured with a whole blood assay. Peptide L.1.-837 was used as a
positive control. The peptide concentration whereby 50% LPS is neutralized

95  (50% inhibition) was used as a measure of the peptide's activity. These
concentration values were as in table 1. The differences between the
compounds within each assay were not statistically significant. In summary,
the tested compounds of the invention showed approximately the same degree
of anti-toxin activity as the native antimicrobial peptide LL-37.

30



30 WO 2004/ 067563 PCT/ NL2004/ 000060 24 Peptide 60% LTA inh. 60% LPS
inhibition (g/m) (g/m), n=3 LAL-assay WB-assay Average LL-37 1.60.6
1.30.2 (n=5) 1.20.2 (n=3) 1.30.2 (n=8) P60 2.1 0.7 1.6:b 0.5 (n=5) 1.4
0.1 (n=4) n=9) P60.4 2.01.3 1.70.6 (n=5) 2.10 80. 6( n=7)
P60. Ac 2. ﬁog%%"%s .k 0.8 (n=5) 2.4:1:0.5 (n=2) 2.010. 8¢ ’(n‘L%‘)"j’”"“‘i@ble 1:
50% LTA i nhi bition vaI ues ( SD) in g/m and the 50% LPS i nhi bition val ues
(.SD) in g/m for LL-37, P60, P60.4 an®4P60. Ac. LTA-inhibition was tested
in the whole blood (WB) 5 assay. LPS-inhibition was tested in LAL-assay as
well as in the whole blood assay. The synthetic peptldes I nduced an

LTA- neutr al on WIII of] g 1T onmm—t=S5Y.
LPS- neut r al 7 a.d%eon [ nducedf'i?y the synt het f%:v%p%P#ingib Wé'sg’%pso not
significangly di ffe_rer(%lg;{n[)qqgsLL- Uﬁer TMENlSame 10 CXgPl e 3:

| munol ogi L cell activation by corpouno?s The corrpo ds p epar &d accr di ng to

exanple 1 87T ested TOT§ L_Elétbl T TEL32 (,cllz)g: ITHEST T enic
activity by using Eli spot T-ceI I ip:rl:o ﬁ]ffles}r)a |10n 0% K—g)act I'vat |20n and

neut rophi | [pp§MOTaxT s [ASSAYZ0.7T1€ Fb!h%l%Qﬁ-&}b A5S1 feapPPL b oG
determ ne effects of drugs, chem ¢als or other conmpounds| on cytokipe
secretion ifmeystro, tHereby+arovi (ing o@ahs) O 2f1R60.6 (RBY A 1 ¥ e 0.6MREYT t ory
effects onli nmune fundtion in vivp. The resullts of the assay are gijven as
fraction ofl Ppmaeti ve rlespens@d t o| LENgansmh. |BRK-d gErackd.bubarm=7)
signal -rel ated kinases)-1/2 is part of the WP—ki nase sifpnaling patlhway,
that 20 has been shown to be involved in various cellular processes
i ncl udi ng i4f f es odi ng
pro- i nf | amiapisns SoRl R R hoc B0k bl i BRGREE Ol Bl TG, ETO0T
of i nfl anmir kel forld-3H PEQ 604 anﬁ@%%b?&s@m vetis testad) in pheof hoteghlppd (WB)
| mrunol ogi Cgksay 1PBGALIDGSH whSbtk RAaTAT RS fstvmamltmmmo&avgs%'m production
is widely WO 2004/ 067563 PCI/ Nh%£04/ 0891 cﬁ

synthetic peptides induce -neutr zatlon which was not significantly different from

LL-37. LPS-neutralization induced by the synthetic peptides was also not significantly

different from LL-37. n=number of experiments.

U

10 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
proliferation, ERK-activation, and neutrophil chemotaxis assays. The Elispot

15 assay is applicable to determine effects of drugs, chemicals or other compounds
on cytokine secretion in vitro, thereby providing data on their putative
modulatory effects on immune function in vivo. The results of the assay are
given as fraction of positive responses to IFN-gamma. ERK-(extracellular
signal-related kinases)-1/2 is part of the MAP-kinase signaling pathway, that

20 has been shown to be involved in various cellular processes, including
proliferation, differentiation and expression of genes encoding pro-
inflammatory mediators like cytokines. 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



recogni zed as a critical factor in several disease states. This bal ance is
already disturbed in the case of conditions such as otitis nedia with

ef fusion and sinusitis. T cell proliferation is also not favorable in this
Situati0”1?gﬁ$@@%? %his will also stinmulate the i Mmune response that is

al ready out @ Mol. It is 5 therefore desirable t hRCHNRMMMSUNds of
the invention do not stinulate cytokine production, T cell proliferation,
ERK- activation or chenotaxis of neutropBPls. For T cell proliferation,

150, 000 peri pheral blood nononuclear cells (PBMC) were cultured in the

absence or presence,of 10, of. the ¢ ounds, 10 for .5.days in 96 well
round bot t orfeFPEEAE ?%35‘?’5?"% %tOWWPWE£SW? sates; hﬁ%#@%&édﬁéﬂﬁﬁglw I
| MOM conpl et gistudbed il Pé EhdeCofCBANARNS sTE s WEILR meMal WitRSHiddBndr esence of
25 Um reconbinant 1L-2. During the final 20 hours of culture, PBMC were

pul sed wit h gigusifist Byeellgirokiferation i elso @ot festoryble infthiy sitvrtidn, because this
311-i ncor por.akj ) sured by liquid sgintillation counting. .15 For
det ecti on ofw%gg?\g%ﬁ‘fqgﬁ?m]i%éﬂ? PoRge &% '8 aggpaéylog% c%qgk/&lﬁs 1.5 X

106 PBMC grerihesstoidld@frdble @hat tHe doMp¥usdsBl fleLinvantils RUERNMEAnGlate Pr €SENCE
of various concentrations of synthetic peptide. As a positive control PBMC

wer e stimul sayéeking produgtian, wobiferativngERK-sehiyationf oechetgotiamisraf  of
cul ture, PBI\/Cu\Q;/er Jharvested by gently rinsing the wells with warm | MDM 20
to col l ect nOATH ent cells, which were washed in a | arge volume of | MNDM

PBMC wer e subsequentroy M%Dﬁ%m&aﬁ@hi psolgo pesiphbel HibddShoRbahASa RS

cultured for 5 hours in | suppl enented w th Z%fpool ed human AB serum at
37C 5% COB, &BME) were pult nredirathesabrence erennebepecniadieg/dilef the cothpounds

Count ol Hh- diF B 38 S el SRE B lEieh (R MR S SmBdER M R Rege. 4.0

sof twar e ( PamsaiNQU@hk 3R 45049 VDML EDlatENls luqfda&w@aﬂﬁ}ol, PRaméiwak results

are expressed as fraction of positive stinulation indices (positiv: >2).
ERK- 1/ 2 act i cxdkured imdke peeseade of 26 Udal reconrhinanh BL+%. Durigg ther fimil®0 | ung

uror coll 1Ry RS HOTFE ol Loy 4B el e sl (- S0
WO 2004/ 067588 ﬂfcﬂlﬂ?ﬂﬁﬁfo%}ﬁ@%n was measured by liquid scintillation counting.
15  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 ug/ml poke weed mitogen (PWM). After 48 hours
of culture, PBMC were harvested by gently rinsing the wells with warm IMDM
20  to collect non-adherent cells, which were washed in a large volume of IMDM.
PBMC were subsequently plated on antibody-precoated ELISA plates and
cultured for 5 hours in IMDM supplemented with 2% pooled human AB serum
at 37°C 5% COyq, after which the plates were developed according to the
manufacturer’s protocol (U-CyTech, Utrecht, The Netherlands). Spots were
26 counted on an Olymypus microscope and analyzed with Olympus Micro Image
4.0 software (Paes Nederland, Zoeterwoude, The Netherlands). The final
results are expressed as fraction of positive stimulation indices (positiv: >2),
ERK-1/2 activation was tested with cells from the muco-epidermoid
lung tumor cell line NCI-H292 (ATCC, Rockville, MD), which were cultured in
30 24- or 6-well tissue culture plates in RPMI1640 medium (Gibeo, Grand Island,



26 NY) supplemented with 2 nM L-glutamne (Bio Wttaker, Wl kersville, M),
200 UmM penicillin (Bio Wttaker), 200 pg/m streptonycin (Bio Wttaker)
and 10% (v/v) heat-inactivated fetal calf serum (G bco). After reaching
near- confluence, cells were cultured overnight in serumfree nedium Cells
were 5 subaezpoeciries stinmul ated for 15 mnutes wth i ndpedineshosbdomgsl 1 -
Cellular |ysates were prepared using lysisbuffer (0.5%][v/v] Triton X-100,
O 1IMTris- HA pH 7.4, 100 M NaCl, 1 mygegWCl2, 1 nM Na3V04, mini conplete
prot ease inhibitor cocktail [Boeringer Mannheim Roche, Basel,
Switzerland]). Sanples were subjected to SDS-PAGE on a 10% gl yci ne- based
ge:c I anddloNhZésubpMemteﬂaﬁﬂ]s Z\mMeLIgﬂmf 1 ér(Bi(Jjb “ﬁttakpﬂlwulkbyh\t)i{ie,nltﬂ)g, o /
i fluoride V| et ane., n-specific binding sites were bl ocke y PBS
0. 05% Tvveenég%ﬁ 2“1%’9@@‘%&@&@"@&‘8? Z%M%ﬂ%fmaﬁo@ww (Bior Witkaken) apdci onal
ant i bodi es [ QSRR - E [« _ Beverly,
MA), and segg%cfgﬁ?/heﬁgr ser%rg‘?gés%feg%r%% %.éél @ﬁ&&g%@gg%ﬁ@%g% ]lrt I gG
ant i bodi es. cotifremed,aedledveére cubimmed ove mméghtantsetitlfred\esidénm. Qelit wearg

eveal | hrmWORGHEEPYY EpmRiAs R G AP o

neut r ophi | Syysaelsah&td ﬁéamaﬁggmggg%gﬁ#g&s% H}’gj PREGOXL 16 'i‘)?il%él‘gis-

centrifugation (density? 1.0 e ce were resuspen at a
concent r at i BClgH 7.49210060MENaE], ITinM M@0z cheridtNx§VEO fyelini cofppletaiv

132 mh ha) PG RBIBIEar ok inetinEot ManaymoRoche SOy BEE A E)1
Net hor | ands Ry <5 S48 el o SORTPARIPHER A o R DR B T e
Net her | #hds}estlvedifrdteing waire trastarned tee palyvislldenthdiflabeide (B¥DE} activity
Brief |y, - 26TITEbiaRE o Rer A AR T orh B I AR oToTFhaEal | 5 of
B
two filtersphesphongiatéd ERK-1/8 (NevaEpglandsBiotald) Bafvefly AMA)mahdistdondare
Products, B g;sgggdisﬁ/%%er&qga&ncou IPgearte ialni[:ii'rab 1tt1%da agﬁggdies. The enhanced
15 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
giml). The cells were resuspended at a concentration of 2.5x106 cells/ ml in
20 chemotaxis medium (20 mM N-2-hydroxyethylpiperazine-N’'-2-ethanesulfonic
acid (HEPES buffer) HEPES, 132 mM NaCl, 6 mM KC], 1.2 mM KH2POy4, 1
mM MgS04, 5.5 mM glucose, 0.1 mM CaClz and 0.5% (wt/vol) human serum
albumin [Central Laboratory of the Netherlands Red Cross Blood Transfusion
Service (CLB), Amsterdam, The Netherlands] diluted 1:1 with serum-free
25 RPMI. The chemotactic activity of the compounds was assessed using a
modified Boyden Camber technique. Briefly, 26 pl stimuli diluted in HEPES
buffer was added to the wells of the lower compartment, and 50 pl of
neutrophil suspension (2.5x106 cells/ ml) was added to the upper compartment.

The compartments were separated by two filters: a lower filter with a pore size
30 of 0.45 pm (Millipore Products, Bedford, MA) and an upper filter with a pore



WO 2004/ 067563 PCT/ NL2004/ 000060 27 size of 8 gm(Sartorius Filter, San
Franci sco, CA). After incubation for 90 mnutes at 37C, the upper filters
were renoved, fixed in ethanol-butanol (80:20, vol/vol), and stained with
Weigert solution. To determ ne neutrophil chenmptactic activity, neutrophils
wer e counvaalzaomoases random hi gh-power fields 5 (x400), papfiLiddSodagdcent age
neutrophils on the nmenbrane as conpared to the positive control (10-8 M
N-fornyl met hi onyl - | eucyl - phenyl al ani ne (fM.P, Signma) was cal cul ated. The
results are given in table 2. In summary, the tested conpounds of the
invention, and in particular P60.4, induced a very |ow inmune response, 10

| oner than bne oﬂatltmqsaﬁ@ﬁﬁﬂsdﬁltbi,ﬁﬁ Freieiscs O dA fied RivuBoa € 9@t | on and
virtually no neutrophil chenotaxis. Table 2: | m’run?gmnl city of conpounds

Conpound  y- PR Sl%tpﬂ Crthenpperiiers (Tararpmovehizadin eshavpl-bptasol f er at i on’
P60 1/8 0/ 8 O- P60. 4A
nd 0/ 8 # 24380 %@ f%{’@bg‘? Y”}?"é‘%gﬁi‘/ e%&gﬁf o8, 1§ rﬁlgéeBrS%’“{‘a‘ r‘rlgélgrl? g’r%ent 15

Exanpl e 4: thentbtarticelctivity hebtyoldipwercontied Ae sﬁﬁ&nﬂbﬁpmgeﬂp@momddmg to
exanple 1 and tested for its tolerability in vivo. Mre specifically, its

potentiaP f &40 AT Ehesrercentage neytroppils paithe sembraneaseqepeared todbei t s,
wh t th ,
s Syat en ROTEVE b (P8 MG Bor BHENSA TR (it (T 20D

t he skin an8igus) wasbhhhlaq;edt ests, three rabbits were exposed to 0.5 ni
phosphat e buffered peptide solution (2 ng/nd), applied onto clipped skin WO
2004/ 067563 PCT/ NL2bhe regydtscaye given in table 2. In summary, the tested compounds

of the invention, and in particular P60.4, induced a very low immune response,
10 lower than the natural peptide L1-37. They showed a low ERK-activation and

virtually no neutrophil chemotaxis.

Table 2: Immunogenicity of compounds

Compound v-IFN Elispot T cell ERK-activation  Chemotaxis (%)
proliferation

P60 1/8 0/8 - 76 £ 39

P60.Ac 3/8 0/8 B s 61+ 36

P60.4 3/8 0/8 + 0%0

P60.4Ac nd 0/8 + 24*

LL-37 {control) 4/8 4/8 + 84+17

* only one measurement

15 Example 4: In-vivo tolerability

Compound 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
20 guinea pig model. Furthermore, its systemic toxicity was assessed after
intravenous administration.
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



28 for 4 hours using a sem -occlusive dressing. Cbservations were nmade 1,
24, 48, and 72 hours after exposure. Single sanples of 0.1 m of phosphate
buffered (pH7.5) peptide solution (2 ng/m) were instilled into one eye of
each of t{igPRusdcdelpi ts to performan acute eye irritatp@kCRid@sisen Study.
Observations were 5 made 1, 24, 48, and 72 hours after instillation. In
result, no skin irritation was detectabl,g. Ophthalmc instillation of the
peptide solution resulted in redness of "the conjunctivae which resol ved
conpletely within 24 hours after instillation. The systemc toxicity of

P60. 4Ac wasforsSkeEeisinl & semigbdusing drdddin® [CirieerhtierwbaxinGide)], Skugy in
rats. The peptide was adm nistered daily _1ntravenously in escal ating doses.

In this phad®d T2houns after pxmsuse. atinalemsamoles pid)l mbef phospbeiehuffereBepeat ed

d t oxi ci ' ' D L lnth | at i
dose 1051 o e Braalath BitHbA e e MiDecBIAR Sl R BERG'O"
g/ kg/ day f eabHitsotodsyfornChh RG] eyeiigH tativil/ericion gadlyl Gbservidtichiwareon days

of dosing and one day after dosin b_od%/_ wei ghts were recorded prior to the
first dose B8dedn@494§, amd €2 hawes giter ingtillaonrD phase, 5 female and 5 mal e
rats received 8 ng/ : ' I Al |5 f

recorded tw ce dai Iﬂég%%ﬁ%a{}gg%ﬁl %%‘é%t?%ﬁ &%3%%\7%?9 tagﬁm al@lg%gsﬁgﬁgfond I ni cal

| abor at ory bfwlespdpiilel sohstivverepulied fin rodteserdf ghe tonjuaetions whithegsehedpy was
20 perforned at_term nation. of the I\/H'Dtiﬁhase. In result, no nortality
occurred incqfﬁﬁl%%tvélﬁh@%_b%?@%rdpﬁ atier.udy. Furthernmore, no clear

devi ati ons were not | ak..Sl | . i the MID
phase al so no rmrtaﬂil? %3%%%%%&5?(;@@'0 %g@ggéﬁ%sﬁg%%%e@é i ndi ngs were
not ed i 00 cl képeadid dognioxichydueighits. Thepeptidg waarndndmistered daily

bi ochem stry paraneters and, at croscopi c exam nation. For evaluating the
ot ot oxi ci t yintsayenopsly iygecakatmedosen Jnghisehase, fhe Masamum Foleypted: Pese of

external ea i . S ' i
I ntraperi toﬁ\gg‘l’:Lli )ir%isg%zé?%%@egf Rgg%é%énﬁg%t&ﬂn%ﬁigagng&r%ﬁ%gyg ﬁ’ld'i‘]l\@rr%[ﬁ‘ ng. Af ter
control audphasey, ITheheidoge vealdtior phiased9 rhbewareddi-ided ipuwhree gBdlipaairl

surgically opened to apply a small piece of spaongostan to the round
received 0.4, 2 or 8’ mg/kg/day for two days. Chnical signs were recorded twice

15 daily on days of dosing and one day after dosing, body weights were recorded
prior to the first dose and one day after dosing. In the MTD ‘phase, 5 female
and 5 male rats received 8 mg/kg/day for 5 following days. Clinical signs were
recorded twice daily on days of dosing, body weight on day 1 and 6. Clinical
laboratory investigations were performed prior to necropsy. Macroscopy was

20 performed at termination of the MTD phase.

In result, no mortality occurred in the systemic dose escalation
study. Furthermore, no clear deviations were noted in clinical signs and body
weight. During the MTD phase alsc no mortality occurred and no clear peptide
related findings were noted in clinical signs, body weight, hematology and

25 clinical biochemistry parameters and at macroscopic examination.

For evaluating the ototoxicity, nine healthy male albino guinea pigs
(500-1200 g), free of external ear pathology, were used. Animals were
anesthetized with intraperitoneal injections of ketamine 40 mg/kg and rompun
10 mg/kg. After control auditory testing was performed, the auditory bullae

30 were surgically opened to apply a small piece of spongostan to the round



WO 2004/ 067563 PCT/ NL2004/ 000060 29 wi ndow nenbrane (RWW and vari ous
solutions (approximately 10 |) were added on the spongostan. The skin was
sutured closed and foll owup auditory testing was performed. The gui nea

pi gs wer e wih Yiodeghséant o three groups, each consisting oberRibid@osioégm®l S to be
treated and one control animal. Test and control fornulations were

adm ni stered onto the RWM of the right eg4 s, while the left ears renained
untreated. In group 1, two guinea pigs received cisplatin (0.66 ng/m in
PBS) and one animal received PBS as a control. G splatin, whose ototoxicity

i's known, sepinddwatembpase (RWALCON vatohdsolttiend effpromeatel;? 10 apevered 10 the
peptide (2 ;%IM) i.n phosphate_buffer (pl7.5) _and &roup 3 received the
P

)
peptide (2 rrdded gn the spepgestani The skinivas suivyesd closed gnddolew ruyanditery000 in
I sotoni ¢ sodi um r lyuti on preserved with 0.02% benzal koni um chl ori de
and 0. 1% Na E%ﬂgwggfpﬁgﬁé%%gt pH 5.5 with phosphate. Auditory brainstem

response (ABR) was {%efguiif@Opigh iveiire dovided thtdThashEivuph! eddosbnading dfect | y
after surgery and 3, 7, 14 and 22_days |l ater, using a conputer-based signal
aver agi n§ s\Etosanipmple kabe eated ard ane renfyol snimedalestmnd eompyol Gui nea pi gs

wer e anest heij .z [ " riphan nt o the,exter ear
canal . Subcﬁ%%‘%g%%%glvg%g ra(r;]?i;léltl ﬂmglﬁaéi Opl}ctgglém gftciﬁlg ng/@;r?aerﬁ, WQ?F itga?ﬁgnd
over the i psiak@r@nhaineduintzedteds Bl gftap)l, twouitk£hR@ireasiesd diphaie(baced
over the neck muscles. ABRs were recorded_in an electrically shielded,

doubl e- wal | cag/mligiRBY) and ene goinplaecgeiyed SBatasaptrel.iGispladomdwset o 10 ns
t bur st oz 1 SULTULUS, | [ d
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replicalloe, thegpeptily (2eigailpbl shosphptybeforPEINEFAnd ERAIYB RbcoNGR 26
treshol ds were conpared to pre-treatnment, ABR tresholds. In result, round
wi ndow appl iReRtiden2 sne/mikin formudation selakigncemprising T¥hmasmaod 1008Ade of -9
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Auditory brainstem response (ABR) was performed prior to drug
15  administration and directly after surgery and 3, 7, 14 and 22 days later, using
a computer-based signal averaging system (Tucker-Davis Technology, Alucha,
FL, USA). Guinea pigs were anesthetized and an insert earphone was placed
into the external ear canal. Subcutaneous electrodes were placed over the
vertex {active) and over the ipsilateral bulla (reference). Ground electrodes
20  were placed over the neck muscles. ABRs were recorded in an electrically
shielded, double-walled, radio-frequency-shielded sound chambre in response
to 10 ms tone bursts at 1 kHz. Stimulus intensities were measured and
expressed as dB. ABR treshold was defined as the lowest intensity capable of
eliciting a replicable, visually detectable response. The post-treatment ABR
25 tresholds were compared to pre-treatment ABR tresholds.

In result, round window application of PBS in group 1 resulted in a
threshold change of -9 dB at 22 days after surgery, whereas cisplatin induced
threshold changes of -49 dB and —-64 dB, respectively (see table 3). In the
second group, application of phosphate buffer did not produce a threshold

30 change (see table 4). Phosphate buffer with 2 mg/ml peptide induced a



30 change (see table 4). Phosphate buffer with 2 ng/m peptide induced a WO
2004/ 067563 PCT/ NL2004/ 000060 30 threshold change of -7 dB 22 days after
surgery. In one animal, the bulls could not be opened and this ani mal was
excl uded w(pﬁh;,&%étudy In the last group, the adm %@/ﬁ%b%o&ﬁ t he
peptide fornmulated in the fornulation solution produced very snma

threshol d changes of 2 and 1 dB, respec @vely (see table 5 5). Table 3:
Qotoxicity of cisplatin (positive contfol) oup 1 PBS only G splatin in PBS
Cisplatin in PBS treshold Atreshold Atreshold A (dB) presurgery (dB)
presurgery ﬂﬁ@%hdl&%ﬁuﬁg@bf’—'lﬂ aBsay &@j@'a@& s'iﬁg@té; Iﬁ%b%ﬁxﬂﬁu,ythé%mﬂaﬂcoﬁﬁi

-1 3 days 67 -19 7 days 76 days -8
28 -30 23 -89 beopatwidandrthig ammmbwasexcéudedl_ﬂotaﬂteesmankckhaatasbgmxmx| CI ty

f P60. 4A [ . P60 . 44 PBS
?r eshol d Z { e%‘ﬁgtﬂa&?ﬁé’?%ﬁ ﬁ%ﬁ?%e%mwap 3!98& ';’/]ia\é’ﬁpe?&‘r‘té‘g‘f Iyn77 72
post sur ger yprgduked Qerﬂsmﬁll(iﬁi@slﬁﬂi chhng®s o2 ahdIPYB, FébpedtivelyU(sed fatlays 77 O
60 -12 52 gfys 77 Cl ai s

Table 3: Ototoxicity of cisplatin (positive control)

oup 1 PBS only Cisplatin in PBS Cisplatin in PBS

treshold A treshold A treshold A
(dB) presurgery | (dB) presurgery | (dB) presurgery

presurgery 86 58 82

postsurgery 72 -14 56 -2 81 -1

3 days 67 -19 26 32 44 -38

7 days 76 -10 26 -32 37 -45

14 days 78 3 pT] 30 23 55

22 days 77 9 9 -49 18 -64

10
Table 4: Lack of ototoxicity of P60.4Ac (2 mg/ml) in phosphate buifer

oup 2 PBS only P60.4Ac in PBS

treshold A treshold A
(dB) presurgery | (dB) presurgery

presurgery 77 72

postsurgery 78 1 70 -2

3 days 74 -3 70 -2

7 days 74 -3 72 0

14 days 77 0 60 -12

22 days 77 0 65 -7




1. A peptidic conpound with affinity to bacterial and fungal toxins, and
especially to [|ipopolysaccharide (LPS) or lipoteichoic acid (LTA)
conprising an am no acid sequence Xi31IKEFXZRI VX3RI KX4FLRX5LVX6, wherein X1
represents the N-termnal part; X2 is Kor E; X3 is Qor E  XdisbDorR,

X5i sNorE; X6 represents the Cterminal part; wherein the NNtermnal part is
acetyl a@@iff&nd/or the CGtermnal part is am dated, wherein the amno acid
sequence differs fromthe native am no acid sequence X, KEFKRI V QRI KDFLRNL
V X6. 2.1.Aheptidicwompduad with dffirgtytto battadighahd fitpal wixinst ir) dpbeially wal part X
conpr i sédipopdl@sacétiviride (BBSYI6r UpobdicHod acil (ISFA Jdten i RAR0oAH Winia6 Gefddeqgnt® claim |

or 2, mb\g[(gpkaxgkmm{m@{&wg@eﬁpnprlses a sequence of at least 4
am no aci ds. re H:Eerﬁ @ ing to any one of the preceding clains,
0

wherein the part mMpri ses an ami no aci d sequence sel ected
from PRTE an The conpound according to any one of the preceding
cl ai ns, consi ’ a sequence of 24 am no acids or derivatives thereof,
sai d sequenc el ected from | CGKEFKRI VQRI KDFLRNLVPRTE and

| GKEFKRI VERI Rﬁﬂﬁ MRPLR, wherein one or nore of the amino acids are
optionally de%8 matesqré@lthe@-tamw&,pmound according to claim5, wherein the
N-t er mi rvdiergimthe Ngeraieel phettieabetyiated hmd/oGhe Erteiminkl pear s ansdsied, dhdteesdn 7. An in
vi tro nelidwminbacidtsequance giffead from thd nativeaiine iedd sefened ng to any one of the
previ ous( RIBFKRIV GRIKIDFIRNDVIKRe steps of @ (a) conbining a nucleic acid
sequence encodi ng the conpound or a peptlde si m' lar to the conpound with a

vect or %?ﬁ?t&nﬁgunhrai‘@osrﬁﬁ tid EHurEi L\fxereﬁl“t é?{ Xéﬁ?ﬁlsﬁsesﬁ i pid

vect or, rans he vect or
and the aﬁﬂ%(f%ﬁo(g aegl ao seéguence assom at ed ther evmth,

3. The compound according to claim 1 or 2, wherein the C-terminal part X comprises a
sequence of at least 4 amino acids.

4. The compound according to any one of the preceding claims, wherein the C-terminal
part X comprises an amino acid sequence selected from PRTE and RPLR.

5. The compound according to any one of the preceding claims, consisting of a sequence
of 24 amino acids or derivatives thereof, said sequence being selected from
IGKEFKRIVQRIKDFLRNLVPRTE and IGKEFKRIVERIKRFLRELVRPLR, wherein
one or more of the amino acids are optionally derivatized.

6. The compound according to claim 5, wherein the N-terminal part is acetylated and the
C-terminal part is amidated.

7. An in vitro method for the preparation of a compound according to any one of the
previous claims, comprising the steps of :

(a) combining a nucleic acid sequence encoding the compound or a peptide
similar to the compound with a vector capable of transfecting cells, such as a viral vector,
a lipid vector, or a polymeric vector;

(b) transfecting host cells with the vector and the nucleic acid sequence associated
therewith;

(c) culturing said host cells under conditions which allow the expression of the
compound or the peptide similar to the compound,;

(d) isolating the compound or the peptide similar to the compound; and,
optionally,

(e) modifying the peptide similar to the compound to obtain the compound.



(c) culturing said host cells under conditions which allow the expression of
the conpound or the peptide simlar to the conmpound; (d) isolating the
conmpound or the peptide simlar to tB2 conpound; and, optionally, (e)

nodi fying the peptide simlar to the conpound to obtain the compound. 32 8.
A nmethod for the preparation of a conpound according to any one of clains
1-6, c8&mpmeathadyfor the psepmpasionfof:a compoundixicaiding ® anysineiof claimsil $equence

encodi ngommprisimpthpatepslofd t h a vector capable of transfecting cells, such as
a viral vect @i combininy Anieéit acid soquedcPpeicpidgithe saapaund wiltod véd@nst ect i ng

cel I's wedpable of trahsfedtthgueITRSul S9VisaIvekbh atlled V@&élobr apélyhieeic vBuer,ei ¢ acid
sequence ass ltfahﬁgcﬁ eﬁwldﬁm&m ﬁuf?lfan%F%ﬁ H RRI o oY 110 any one of
t he cl al’lﬁ@elé E eﬁ?e 5@?& ég%&g\m conposition tor the diagnosis,

preventi on, i sease or condition involving, or resultlng
from a,f or bac erial. infection re to.a fungal or

bact er i 31lljlset B OMROYE a%f?“#‘?%&’p%}yﬁ’ﬁé’éﬁ&rqtlﬂgls L& %Bfnﬁniu&&{“é?e %l c acid
(LTA). gemposiiion fopths diagnapispreventipn, ontherary o tar@setaﬁw fliogrinyolyinggal or

bact er i of repulting fiopm a fingaher bagsnial infedtign ps therexppmire tospfungalarpagigsslem or of a
condi t i txim, esel 4silipppolysaceharide (LESY br ligoteiglmic acid(LTA).oni ¢ sinusitis, acute or
chronic otitis, and otitis nedia with effusion. 11. Pharmaceuti cal

CONMPOSi 10.0rhe 130 BRIor&hA & Slait® FPHUIRE trafeRACHMOuhSal D Ya@lBBal Ghfettidh ofah@i N 1- 6,
and oney@fer Wy@&%h@?&ﬁﬁ&tbﬁ%y‘sﬁénﬁ%@@@é @cﬁid@hcﬁ%ﬁdlﬁﬁét}féi‘ef@ﬁ?'sﬁé}?ﬂ s. 12. The
phar mac gtk GAlhAERARLKS Ry iR, ﬁldadtﬁ?slﬂedl?%tﬂgf gpAul at ed,

processe ad apte for parentera mnistration, pre erabl y for

i nt rava i Nk r nmuscul fll suhcut aneous, rhriral eS| onal ectl on. 13.
The pha JEEP?%? ic 8??6‘88?‘ i‘%ﬁOQ@{:‘B‘P P mP8“ %ﬁ"ﬂﬁ ng to Iat ed,

pr ocess&@ms 4 1 aqre Prarmaceically acrepRbleCATIGT S ‘EX(.‘}‘H‘ rrucosa of an

af fected regl on or tissue, such as in formof an irrigation liquid, ear
drops, hasBedhapsacenticah epmpoditiomaqeondiing to clamokle being formylated.fpovcessedul i zat i on,
a gel, andadupedoopareierahadministdtiesiprefedbidgeintarasculat 4ntrathescplaar maceut i cal
conposi kutRkataREAR! 6k ingaleSiofdlnjosttorof the clains 11-13, further conprising a
drug targeting agent, a bioavailability enhancing agent, and/or a controlled
del i ver ¥3.aﬂ?erﬁharmaceutical composition according to claim 11, being formulated, processed,

and adapted for the local administration to the mucosa of an affected region or tissue,

such as in form of an irrigation liquid, ear drops, nose drops, an acrosol, a powder

aerosol, a liquid for nebulization, a gel, a suspension, or a mucoadhesive dosage form.

14. The pharmaceutical composition according to any one of the claims 11-13, further
comprising a drug targeting agent, a bioavailability enhancing agent, and/or a controlled
delivery agent.



33 15. A nucleic acid sequence encoding a peptidic conpound conprising the
am no acid sequence KEFXZRI VX3RI KX4FLRXSLV, wherein X2 is Kor X3 is Qor
E;, X4 is Dor R and X5 is Nor E, n@8 being KEFKRI VQRI KDFLRNLV. 16. The
nucl ei ¢ aci d sequence according to claim 15, wherein the encoded conmpound is
a peptide of 24 anmino acids having a sequence selected from ]
| GKEFKRI @Rnghre Rejd\spgurmca gcodermpert Y RoRmopREcrpifng thezmipo aeide del i very
conposi sdquancedaipl X RINKRESXaklcR BileV avhateisequence of claim 15 or 16 and,
optionally, XwKakEgr synthetic gene delivery vehicle.

X3is QorE;

XsisDorR; and

X5 is N or E, not being KEFKRIVQRIKDFLRNLYV.

16. The nucleic acid sequence according to claim 15, wherein the encoded compound is a
peptide of 24 amino acids having a sequence selected from
IGKEFKRIVQRIKDFLRNLVPRTE and

IGKEFKRIVERIKRFLRELVRPLR,

17. A gene delivery composition comprising the nucleic acid sequence of claim 15 or 16
and, optionally, a viral or synthetic gene delivery vehicle.



