WO 2006/078899 PCT/US2006/002032 MUC1N HYPERSECRETION INHIBITORS AND METHODS
OF USE BACKGROUND OF THE INVENTION: [00011 The invention generally relates to
compositions coMBreiygBPtides and methods for their use. Field of the INENHER2YPOB2Mucus is
a biological liquid that is capable of forming gels. It is a mixture of components, including water and
secretory products framuanvarsty R SeUR BV SVHERI TGRE AMDOUE THODS & HE B epithelial
glycoproteins, are a major component of mucus and are glycoconjugates characterized by numerous
oligosaccharide side chains linked to a peptide core by N- and O-linkages. Hypersecretion of mucin
(the glycopr@aiGIcCRPUNENOTT TEINSJIBSELPNIn several respiratory diseases including asthma,
chronic bronchitis, and cystic fibrosis (CF), and is a risk factor for mortality in patients with these
diseases. [O0UWLIN thBhaiveyEonRaiprelbt solERs48SATBPRS HRBSH AR SDSRE S ANYIB llsin the
surface epithgliymg, aqd from mucus cells of submucosal glands. The total amount of surface liquid
(mucus) in the airways is the result of the rate of mucus secretion in conjunction with the rate of
clearance of mucus (by epithelial reabsorption, evaporation, ciliary transport, and cough transport),
i.e., the resultigifiatiferengaifetween the rate of mucus secretion and the rate of clearance of mucus.
Under "normal’ conditigns, the rate of. segreti nd cle afebalanse that only a
thin surfacg@%%?of qui%l?ld: ﬁéé%/%%%ﬁglﬁ%facf ubcg{r%&né%fg? ﬁ%éggﬁ/l?g%sm g}%@isfe%ition.(if%g?
accompanieddoypaneundoshiting ineieasd ontetioEderafcay reaaiesaieelt ifkieRsedi%the amount
of mucous_ gl {RROLME)FeRsIeRS ARdIAAS ARG WO R UMY cHsmhican result

pY
in airflow obstruction and increased retention of inhaled particulate and microbjal matter. [00041
Hypersecretits @Wﬁ@ﬁ@%ﬂ%?é?ﬁﬁb%f%ﬁeﬂ??ﬁé’bﬁ‘ﬂ‘?&?@%‘ﬁe‘&@%ﬁ%"@?@% ﬁ’ﬁ%‘ﬁﬁ%ﬁ@ﬁ%&f& fhflammatory
diseases in baihiyRaNSANLALVIWRARAHFRIStRaeRsLaIRICH: SBCrRioRiiSeagvirudNic
disease states such as asthma, chronic obstructive pulmonary..disease (COPD d .8
bronchitis; inn@]%‘ﬁ‘é}i868\%3%5%@@@56%%@0%& ﬁﬁ?%%ﬁs?(fwgwgré%)&hr%%ﬁ |t?éhcs(g(§ﬁ%§tgé@%?gy ¢
inflammationfibiedis ¢0Ehiesidsis riak tioa foumbetalisy acnsenisfedtichesealigiratdry illnesses such as

peumonia, s, Inlgnzg. ARl e GRG0 Galt O0RS L AREOmARRYIRG WssEaretion of mucus

in many of these respiratory diseases Is the increased presence or" inflammatory cells in the airways.

These cells dbatibiags epibeijure, W DD ENOTEESY FE TVbrmess 6lpe3 2T hRdoH HBREY ¥ these
diseases via e lissugidamage) anehdestidgliondaesy the inflammaser yonediators released from

these cells. One example of such destruction \gfa this chroni irln‘l m atiort"l occ%sc;na%stic fibrosis
patients wheFEHIBAO S b ihe BiE H STREART RS RIS Y PRSI S B SRS RE AR e ‘Uesquamation
of the airwayogipitiyefialstissyend QARG |Hviamiglian tinveydt afe e dnpebitinetaybe odtteicus produced

and Secretedrr?t}/cus secretion and the rate of clearance of mucus. Under "normal" conditions, the rate of

secretion and clearance of mucus are balanced so that only a thin surface layer of liquid
covers the tracheobronchial tree. Mucus hypersecretion (if not accompanied by a
concomitant increase in mucus clearance) results in a net increase in the amount of mucous
relative to normal conditions and leads to accumulation of airway mucus, which can result in
airflow obstruction and increased retention of inhaled particulate and microbial matter.
[0004]  Hypersecretion of mucus contributes to the pathogenesis of a large number of
airway inflammatory diseases in both humans and non-human animals. Increased mucus
secretion is seen in chronic disease states such as asthma, chronic obstructive pulmonary
disease (COPD) and chronic bronchitis; in genetic diseases such as cystic fibrosis; in allergic
conditions (atopy, allergic inflammation); in bronchiectasis; and in a number of acute,
infectious respiratory illnesses such as pneumonia, rhinitis, influenza, and the common cold.
[0005]  Accompanying hypersecretion of mucus in many of these respiratory diseases is

the increased presence of inflammatory cells in the airways. These cells contribute greatly to



airway epithelial (goblet) cells and submucosal glands. In diseases such as asthma, COPD, chronic
bronchitis, and cystic fibrosis, hypersecretion of mucus is a common lesion. Excess mucus can
contribute to obsﬁ&&?gﬂ%ﬁﬁg%eptibility to infection, and even to destruction of %f%‘\?/ﬁ?@ﬁnd
contiguous tissues. The major components of mucus are mucin glycoproteins synthesized by
secretory celtaqpethdohleif tade divdames oistbetisjvanidsigrethdwitkimaido diasnby theembrane-bound

les. Muc;j iy of gl tel ithel lls | Ing: t th
oepiatory. G P coelastc

properties of $hipigsiafimaotivastasighihensiic fbrasis arEdatowker seedipratessedBplitation No.
10/180,753 (E&lﬁ}mﬁi@@iy&yg@e@@&l&?m&@}hw&e@ﬂwﬂ MRAIENER SAURERIRYN FRLEN

hypersecretion and/or _mucus cell hyperplasia leads to airway mucus plugging that promotes chronic
infection, airfff®bstiaindiag @Wﬁﬁ%@%ﬁ.aﬁ%Vﬁ?ﬁﬁgWHﬁé%%%ﬁ&ﬁ“%%? bronchitis,
chronic obstryigtive quifiebaiapobliapasits Hopghiecaalglastinia dyakiesinohsis andiaaCORAB| infections
are characterigggd .b;@gu%in over Cros%%qﬁil{())g..s%e U.S. I%?ten&AnQ&)Ji%atiOn No. 01 /%%(31,7E§C@éjblication
No. U.S. 200316313 Qf tﬁ‘ on ap}()roprla esgtin?ﬁ%ﬁ%cﬁ, mucin grgnh &S AreYeledsed via an exocytotic
process in whichuthengranulbsitrtagigvatton snecemibipbriohafsciidie radrerarandisimdiobrdnes fuse

with the plasma memhrane AlawingsTacsIuminal sesetion o 1ne.canlents [A00%I,Despite the obvious

pathophysiologcal importance of this process, intracellular signaling mechanisms linking stimulation
at the cell suBBEeNSRITCHIGRaTHE Palessse i vellohiy reedlptieHe ardanisiratels) seé 19%dal., Journal

?f Biolggi;;il Qhﬁmtgwaéﬂzls?ﬁb%ﬂ&e&ﬁlg?&ﬁemaﬂwﬂa&@ﬂa«é&@;}@ag@&ﬂ@%&#&e@@ﬁufstrﬁue
MARCKS) pyotein is, believed to be required for mucus secretion uman hronchial epithelial cells.
has been pURRLEH ol VPRRCREBIAGE He RTENE S Bty SRR AP mombrancs and
to the actin cytostatgtenriotseMecas arphypoadbiekhaetweendtiesdopiractiiecyfoskaletord and mucin

T e

See Singer et al. muc ypersecretion in a mouse model of

asthma", Nathie M di8i700130223- Yo ¢oitien) impaikeepicstided (ryrupiadtite 19k Eomgikesylated

N-terminal Zmﬁ@eﬁ%m@f@a@f@@ !Ehﬁ@tﬁ?ﬁﬁ@ﬁﬁé’ O {88990 Tnfd Jr2006/002032
"Myristoylated Alanine Rich C-Kinase Substrate" which is normally abbreviated as MARCRS protein.
A.24 amino-ZGTFagPTERR R ERES ALY MERNITRRTS A8 ER A8 (UANSY BN, has been
shown to inhiiitoniccibstelaasspinitieradiidias alsachetcshawimin bysdk fibuatisndiexsedietion in a
mouse modein%f%%%l%%% %%Fac ' e%?éba%’ué'ﬁ‘gve%o%u%& ra [Q008L 1A, Im ‘i’{ée?t'{‘é’fﬁ\?é.myr'smy'at'o”
to promote translocation o pepﬁ‘aes across membranes through the lipid bitayer Is Tmown. A recent

study demonst/atéel fidishvkportinddo By-ShiWreiset Ab ibipgrispoydattdeptiptidetodotmetiget through
the cell memBrang.a3re released via an exocytotic process in which the granules translocate to the cell
periphery where the granule membranes fuse with the plasma membrane, allowing for
luminal secretion of the contents.
[0007]  Despite the obvious pathophysiological importance of this process, intracellular
signaling mechanisms linking stimulation at the cell surface to mucin granule release have
only recently been elucidated. SeeLi et al., Journal of Biological Chemistry, 276: 40982-
40990 (2001). The myristoylated, alanine-rich C kinase substrate (MARCKS) protein is

believed to be required for mucus secretion by human bronchial epithelial cells. It has been
hypothesized that MARCKS binds, at different sites, to secretory granule membranes and to
the actin cytoskeleton to serve as a physical link between the contractile cytoskeleton and
mucin granules, and could have a role in guiding secretory granules to docking sites on the
cell membrane. See Singer et al., “A MARCKS-related peptide blocks mucus hypersecretion
in a mouse model of asthma”, Nature Medicine, 10: 193-196 (2004). MANS peptide (myr-

peptide 1) is a myristoylated N-terminal 24 amino acid sequence of a protein called the




compared to myristoylated peptides. See A.Harishchandran et al., "Interaction of a Pseudosubstrate
Peptide of Protein Kinase C and its Myristoylated For-in with Lipid Vesicles-Only the Myristoylated
Form Translocat®$A4 5 Bilayer.,” Bi.ochem. hiilopV5 Acta, 1713: 73-82 (BOUBS2SUMMARY OF
THE INVENTION: [0009] In one aspect, a peptide is provided that consists of less than 24 amino acids

and has an aminesagidisealennerselectadfonsibararoupsansising.of; (BhaNaming acid sequence
having from M élggn}i&u%us a%ino aci_ds_gf a reference amino acid sequence defined as PEPTIDE
1, which is alS6 Known'As the MANS! B BREMENT AR Mol eistardted Nusspigalally identical
to the amino sesideseq|(MADES tiptiptal iha@) c@shovmmotshiBininaadgiels.ef thepeptide.argienticnally
independentl ol ifi eptide has a mucjn-iphibiti ffect when administered to
a mammal m%%?ﬁ?ﬁr%ﬁﬁgg 52%8%%%&%&6?‘ %nng)rlllg?h%?aaggﬁegﬁ lgrﬁe;g?gi}s?ﬁo@%ﬁ?ﬁ% consists
of less than Z4 #miH&écids and has an amino acid sequence selected from the group consisting of.

(2) an aminoaoist|secumvGRRAMAG om0 A3 EARISHAHS ARG G 0 AdpiRIencs amino acid

sequence defined as P PTlRf 1; and (lb) an amino acid sequence su ly iden ical to the

sequence defiE A Es)PHwE E”t‘“eh%&} A1 E 1A BrsHe EéNdesTomr peptite inreorttonally
independentlyyciemicg tyamodifiedisidytpapigadag eomuinirhibiting effeckMian administered to a
mammal in In-inhibiting amount and has a greater mucjn- inhibiting effect on a mammal than
MANS pepti(’:ljoeg}ﬁl \A}%ﬁg}l%rgﬁ%rﬂgtt%}?gge %alp g%tﬂeﬁsi%ﬁ(%%‘gt%% 199 2 RIFFREH AL, a peptide is
provided thaféeeiisistsssnie Sentidn P mteinKavissCand iralslprisaylutelduithsequeansrl selected from the
group consisijag @ (BhfNHAMNARAG i 10 23.contiguous, aming acids of a
reference amino ac?d se%?tjence de meggggs‘d %%?‘#l%i\ég%%ggg& (é)ltpa{(r?ﬁalrfr%%%g%%%é%o%bstantially

identical to tHEBWO>06670 74898 PCT/CJIS2006/002032 sequence defined in (a). The N-terminal
and C-terminal amino acids of the peptide are optionally independently chemically modified,. The

peptide has |HE]!!IP£ ﬁ@ MANS peptide and has a mucin-inhibiting effect when
administerec?;ig%ﬁr/{n%wma in%](:J mucth-inhibiting amount. [0012] In yet another aspect, a method of

inhibiting mu9A08y perdeorstivpect,a peatiiné fsovidedidedcdkemetnad wamprises agorisigring to the
mammal a %gi&i&aiﬂﬁigamgug | t inhibits mucin secretion. The peptide consists of
less than 24 amino acids and as%%gz%néi%gg%%%qgg uoeurlljcce?résé1 ilgl%ﬁréi%%%%@ﬁl onsisting of. (a)
an amino acidEEgaehrd iy Horm s esmnineusidaife rbiduof arafereiceamine acid
sequence deé'm@aasmem@ﬁ,madimmaMHQ%@mWi&a%ﬁt?{ﬂ%%k%gﬁ%%a&tO the -

sequence defined in (a). One.or more amino acids of the peptide are optiondlly inde eno]IentI
q Sequence s(.faﬂgs l?y {Eentwa to the amino acid segue?nce deﬁnedgn (a). ())/ne or glore Y

tantia
amino acids of the peptide are optionally independently chemically modified, and the peptide
has a mucin-inhibiting effect when administered to a mammal in a mucin-inhibiting amount.
[0010] In another aspect, a peptide is provided that consists of less than 24 amino acids
and has an amino acid sequence selected from the group consisting of: (a) an amino acid
sequence having from 4 to 23 contiguous amino acids of a reference amino acid sequence
defined as PEPTIDE 1; and (b) an amino acid sequence substantially identical to the
sequence defined in (a). The N-terminal and C-terminal amino acids of the peptide are
optionally independently chemically modified. The peptide has a mucin-inhibiting effect
when administered to a mammal in a mucin-inhibiting amount and has a greater mucin-
inhibiting effect on a mammal than MANS peptide when administered at equal
concentrations.

[0011] In a further aspect, a peptide is provided that consists of less than 24 amino acids
and has an amino acid sequence selected from the group consisting of: (a) an amino acid
sequence having from 4 to 23 contiguous amino acids of a reference amino acid sequence

defined as PEPTIDE 1; and (b) an amino acid sequence substantially identical to the



chemically modified. [0013] In a further aspect, a method of inhibiting mucin hypersecretion in a
mammal is provided. The method comprises administering to the mammal a mucin-inhibiting amount
of a peptide thatWhAEK#82n secretion. The peptide consists of less than 2Acamismm@giesand has
an amino acid sequence selected from the group consisting of: (a) an amino acid sequence having

from 4 1o 23 coptiguonsHARYAP @F dnoNAIRIENGR RNUAAGAAGIRNRS IRl &%%hﬁé REPTIDE 1, and

(b) an amino acid sequence substantially identical to the sequence defined in'(a). The N-terminal and

C-terminal arfRtignatinindsnend prtlstichsmierlygnediding intspamidntysarertacamems amiabilitnd the
peptide has atgreateNBwgitde hilitag. effeti-amidimanmal them MMNSReRlde whanadministered at
equal conce%ruactf'oﬂn ..[0014] In %et a further aspect, a method of inhibiting mucin hypersecretion, in a
mammal is provfaé1 e R 1E}‘comprises administering to the mammal a. mucin-inhibiting amount
of a peptide &t Mhibifs yeteimdecrstien, Anetheptifimicbisigtsaiitdss thaor2doannnaraaidsl &nd has
an amino aci e isting of: (a) an_ aming acid. sequence having
om 4 10 23 B L S R B ) o

(b) an amino?R§BtsEdlw Akt iati st THentidhr terptide sentish o Idesfithen 34 (@inTheidé-tadminal and

C-terminal amipeasidsafdheRepidasateantianaly idensndenty shemyisalmodiigd. and the
peptide has greater quer%;é solubility than MANS peptide. [001.5] In another aéscﬁect, a peptide is

provided that ES1TERG S B IeLRAh D A>T SR HINR LS i AFHFRO IR EASEHEIBHSisting of a
variant of andufiired acdEBEINENCcandqbing fnan 4dd 2R cantgupusaainaiacids ef eseference amino

acid sequen fined as PEPTIDE 1. The N-terminal and C-terminal amino acids of th tide are
optionally cheEATS SIS SbObio TN e ARG BolsS IS PPYRE SE R A
mucin-inhibitiigreifaley whgisiediministered to a mammal in a mucin-inhibiting amount, has greater

aqueous ol hanMANGRSRle. ARRSCR imgsaﬁ{gmnaﬁiﬂ]-&%?]&%i&%sf{&g&f%&mwma' than

MANS peptide when administered at equal concentrations. [0016] The peptides of the current

invention are’tRERG o ISHIER A FOmMifse réaRitieRn Sl TRammel Pandenipiitising pmarit 08ls or to

less than norpapleiets): muRiRs hiteat segeiian ThihrirRtsatebdiseasas andimthstieatment of
disease symptoms in.which, mucin hyperse éﬁ%ﬁ)ghiezggggpistgéi}gegéssuch 1S (ia Egen,in %girgnic disease
?@%ﬂgD) THBHE Bronchitis; in

states such as asl}hma, chroni¢ o s?rucff?vee
genetic diseasgsersudhasgysticAfiordSisrngaliesginicorditions { attpynellergio nflhmmatian); in

bronchiectasig ARd.IpRBMIRS! 9&@@5% BIgEiRYs ERRIBIaNLINRRASS AUER AR RReuMonia, rhinits,
influenza, and the common cold. [0017] In a further embodiment, a pep}{l e Is provided that consists of
a sequence SEIBERSE defined in (a). The N-terminal and C-terminal amino acids of the peptide are

optionally independently chemically modified, and the peptide has a greater mucin-inhibiting

effect on a mammal than MANS peptide when administered at equal concentrations.

[0014] In yet a further aspect, a method of inhibiting mucin hypersecretion in a mammal

is provided. The method comprises administering to the mammal a mucin-inhibiting amount

of a peptide that inhibits mucin secretion. The peptide consists of less than 24 amino acids

and has an amino acid sequence selected from the group consisting of: (a) an amino acid

sequence having from 4 to 23 contiguous amino acids of a reference amino acid sequence

defined as PEPTIDE 1; and (b) an amino acid sequence substantially identical to the

sequence defined in (a). The N-terminal and C-terminal amino acids of the peptide are

optionally independently chemically modified, and the peptide has greater agqueous solubility

than MANS peptide.

[0015]  In another aspect, a peptide is provided that consists of less than 24 amino acids

and has an amino acid sequence consisting of a variant of an amino acid sequence having

from 4 to 23 contiguous amino acids of a reference amino acid sequence defined as PEPTIDE

1. The N-terminal and C-terminal amino acids of the peptide are optionally chemically



from the group consisting of. (a) an amino acid sequence having the sequence,
GAQFSKTAAPGEAAAERPGEAAVA (SEQ ID NO. 1); and (b) an amino acid sequence substantially

identical to the sBuHed d&ed in (a); wherein the N-terminal amino acid off¢H&/p96EE2$32n ot
myristoylated and the C-terminal amino acid of the peptide is optionally independently chemically

modified, the pepfide favingaiMuSin RvpRsaskaion-RIbING Lifssiwhenadminisiared 0 a mammal
in a mucin hypersecret_iqn-inhibiting amount. This peptide is useful for treating mucus hypersecretion

in pulmonarPyrie4eebitive ¥RoUg RIS SR PHE BREMERREEP RIENTS: [0018]

' The presentdpyestioncrelalasithmatbads anteampbsitivhsNerpepriosshsesinintitalidptiequiihibition of
mucin hypersecretion (i.e., the inhibition of mucin release) and mucus production (sometimes referred
to herein as fRABIHGH 8Fmucus secretion) in a mammal. Prior to describing this invention in further
detail, howej@16he follbeviegtidrmd theilkdirshbiesefine dreDefifitionsdGOonotitNpRSisiBRINg effect”,
"mucin-inhibifing, ACHYSY ; Or IARIRITDG IR, IRUEHARMEAND AR HURIgIB:fhe amount of mucin
secretion (i.e., mucin release), and does not necessarl%rgean the compléte cessation of mucin

secretion.. Agpsrietrationipthe Eerrpetinbaitasingnd MRnirmemmhef ditcetersdnemsdR &S ed mucin
secretion compparad piasthatuvhicmid Paruraas Wkt bErexpeRieseinhe albapesiehsuch

composition. In one aspect, the amount of the ase in mugcin secretion may be from about 5% of

the amount SW@%@ngﬁl’ﬁeﬁffg?@M@ég ém%[ﬁ]?&?ﬁg E@é’t%i‘élﬁ’é? ﬁ?gegfs@é%%% above

normal levelsuith aboyitit@0foxé; theaHengidebudiiohs $atepgy elletgtr inflpersedoaie th abmvincasigl. levels

of secretion. In another asnect, the;amount of, e dodisase.n musin secretion may;be from about 5%
S e AR

b d 2 2
of the amour??evﬁghn}lglsgfz?et%al ypersecrete ove norm , from about 5% of the

amount secristebatrovadibereeinimpetsido an amount which is below normal level of secretion, such as
to about 50%gi#he aaupkREURIRAl AR MAIRKE!s RbsREIEHANIRASI b Midglsminhibiting effect”,

"mucus-inhibiting activity", or "inhibiting mucus_production” means a reduction in the amount of mucus

production, 4FIPHBEETRER ferddgRf: RS AFHHIERBEE LN B BrSErFSSroduction.
Administrati@naaEsEUMpostion AEERBGE AN ASSETinge ffecineaylis imdec reabedwaneus
production compared to.that.which,would occur, or.would be e ted,.in the absence.of such
composition.st@g%ﬁglmbgc%rﬁ%ﬁlaf?i}ﬁ)ﬁll}\egsg(}ﬁ%cﬁt&% gdcglr#a@ﬁ)gﬁgrr%%is% eggé?nr%hnr?%a ?ﬁ%ﬁl(r)ea bac‘éi or inhibits
macin secretiorp@ipgidairucin molesisglrted codripafetetmiiraewiicleboldbocstiile iheptgralice of the

COMPOSItion,; SHE, A6, A1 @H@gﬂﬁw%ﬁﬁéw&%ﬁp%ﬂe%@&g%?m bQutr2n iR RBANE100% of the

amount of mucin which is hypersecreted above normal levels. [0022] "Mucus-inhibiting amount" of a
composition wiepbr e admirsierddocaasspmal in a mucin hypersecretion-inhibiting amount. “This

peptide is useful for treating mucus hypersecretion in pulmonary diseases.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS:

[0018] The present invention relates to methods and compositions for various uses,
including the inhibition of mucin hypersecretion (i.e., the inhibition of mucin release) and‘
mucus production (sometimes referred to herein as inhibition of mucus secretion) in a
mammal. Prior to describing this invention in further detail, however, the following terms
will first be defined.

Definitions:

[0019] “Mucin-inhibiting effect”, “mucin-inhibiting activity”, or “inhibiting mucin
secretion” means a reduction in the amount of mucin secretion (i.e., mucin release), and does
not necessarily mean the complete cessation of mucin secretion. Administration of a
composition having a mucin-inhibiting effect results in decreased mucin secretion compared
to that which would occur, or would be expected, in the absence of such composition. In one

aspect, the amount of the decrease in mucin secretion may be from about 5% of the amount



inhibits mucus production as compared to that which would occur in the absence of the composition.
[00231 In the reference peptide, GAQFSKTAAICGEAAAERPGEAAVA (SEQ ID NO. 1), at the
N-terminal positi®{PIHHE’f8&rence peptide, G is at position 1; adjacent to G Bt THGEIPRIE2A at
position 2; adjacent to A at position 2 is Q at position 3; adjacent to Q at position 3 is F at position 4;
adjacent to kyaicRasHieR WIS Rasitian abadiacentlteFeRitastip0BYisJf tat posilisrwhjddiacent to K
at position 6 is T at position 7; adjacent to T at .positign 7 is A at position 8; a%i ent to position 8
is A at positi%??@?e &5@%?8"2@8 é[:i))ggl ion %&SIF&&%St(%%g%%thOEO&:l%%}éégh% %e % ep%@ﬁ%% 6:%0 is G at
position 11; #djdeantdoitnatcipasitionioh niy Eedtoposition 3L2 odthaceruy Fhacpistaatabos A at

posiion 13; pdjaceloAnal asandis ALRasliondsacenl e ALaglion Lodndial position

15; adjacen at position 15 Is E at position 16; adjacent to E at position 16 is R at position 17;

adjacent to RvalspésmceTsvRish fokrlion 18maljsxe it Petiopositbas1a 18t AP Hoithh 19;
adjacent to Gt ResHiRR-d Qi dEail PeRIQIT 2R raidiacent to E at position 20 is A at position 21;

adjacent to A at positign 21 is A at positjon 22, adjacent to. A at position 22 js. V. at position 23; and
adjacent to @Q@gbsitiowﬁ???wli’f%ﬁ%ﬁtﬁ,Wé‘é%ﬂ?%gg}ﬁc?ﬁ%ﬁ%’t?fe Ej-“t}élﬂﬂﬁ?’r?gpﬁ%ssition of the
reference peftidectid0 24dafs"v asdantioofia treferenoce qiepias médemﬁf@és tmtzsa_amimﬂ}_acid
segment of B W 200N LREA BT (R 2000M0R0RE, @ ARIRIENEERE RIS S5 ARARIARwch has an

/ S2 )(r)n S
amino acid s%laﬁnence vl\}mc%e&?Fg?tsl 1rlo?nq’he amino acid sequence 6@ the refgergnce peptide or from the

amino acid seyoericbibitireetisgmesstohtheciesebmeeus eprdistinspruanvsty iaribat rdzsh 5¥ldmino acid

position in the reference PRPIdRALISIEIRNAS ARRICCREYMERAMINC acid sequence, respectively, but
which retains mucin- or mucus-.inhibiting activity, which activity is typically between 0.1 to 10 times

the activity dPPR&Irefer M pEpRHE8RTHTe At & EXBRREER S RHAEBN LRI EIRG To 6 times the
activity of thenigferencepeptie®(isegmeant rehspeciivelnpredapiieferally hetiterd: hitthe5 times the

activity of the referen & pe tide or segﬂm}ent, res ectj[vefl\{. A "yariant" of a_reference angin(g acid
apsence Oft %J C O%%OII C. aszal amoun V¥ Fl’l reauees mucin Secre 1on%rcom abou .

sequence or‘a variant of a 4 to 23 amino acid segment of a reference amino acid sequence is an

amino acid si¥juenbeutHa0ehfdbdynarieast mnamwiind sditfemerretrs pbfareneenahiivelacid sequence

or from the spgggnt of{hc LEIRIGNER AMIBRRCIH SEOERGR RMGCIME ARk has.an 8mino acid

sequence of a peptide that retains mucin- or mucus- inhibiting activity of the g)eptide or segment,
respectively [BHbssEw sy rednstiveAveoamine’ dirbalirdmeid ara dedbryisenrsithPoetween 0.1.
to 10 times thengediyifynof the peptide or segment, respectively, of the reference sequence, preferably

oo 02 e S e L el oAt IR sy vl
sequence, réypediivalcAnsuidspiosiion viribntdeptide mptdulistisutiqrsisidant adiserddid Seguence
position 1 is A at position 2; adjacent to A at position 2 is Q at position 3; adjacent to Q at
position 3 is F at position 4; adjacent to F at position 4 is S at position 5; adjacent to S at
position 5 is K at position 6; adjacent to K at position 6 is T at position 7; adjacent to T at
position 7 is A at position 8; adjacent to A at position 8 is A at position 9; adjacent to A at
position 9 is K at position 10; adjacent to K. at position 10 is G at position 11; adjacent to G at
position 11 is E at position 12; adjacent to E at position 12 is A at position 13; adjacent to A
at position 13 is A at position 14; adjacent to A at position 14 is A at position 15; adjacent to
A at position 15 is E at position 16; adjacent to E at position 16 is R at position 17; adjacent
to R at position 17 is P at position 18; adjacent to P at position 18 is G at position 19;
adjacent to G at position 19 is E at position 20; adjacent to E at position 20 is A at position
21; adjacent to A at position 21 is A at position 22; adjacent to A at position 22 is V at
position 23; and adjacent to V at position 23 is A at position 24, wherein position 24 is the C-
terminal position of the reference peptide.

[0024] A “variant” of a reference peptide or a variant of a 4 to 23 amino acid segment of



may vary (i.e., differ) from a reference peptide or reference amino acid sequence by one or more
amino acid substitutions in the reference amino acid sequence; a deletion variant peptide or a deletion
variant amino acYi&#YeEH8E may vary (i.e., differ) from a reference peptide B FEfEMEYAAIno acid
sequence by one or more amino acid deletions in the reference amino acid sequence; and an addition
variant peptigle:iaAddtany arism @MRRh AL QEURNEE IRBY AR (e chdiliesk from aseference
peptide sequence or,dreference mino _acid se%% nceﬁgg one or more amino acid Pgbditions ir][the
reference sefUEREE ATRITARR 0%&&?&@{?}1\%? & MinG Acif SEYHR AR EEH FESUit fréhi & Cibstitution
of one or marttaeniiacacidegdg, reyostiteiioinct &ials ast dr2n@add poitibpon amfaemeids) in a
reference sequence, or can result f | f 0 ] ' ; jon of at least
2.3, 4. 5 B e o of onc or
more aminosis gemucatiitibitior activist vhishaicivy & typiseltyaetieradldspitldiratetbpice
sequence, o GRMIPIRtIOR R INBRY QURek y SiestiteionNasIant b ia3AINIRY GgidePeptide
segment or a substitution variant 4 to 23 amino acid segment sequence may vary (i.e., differ) from a
reference 4 t8RSEAY fSdeiapticRilR On et e U b2 e rTs eially Ssbrseh Ose§uence by
one or more §miRe thcitsubstfutionddrtibe pafede peeegnminy asitk a1 2006/0488F90f a
PCT/US2006/Q02032 segme tse%uenceé a del?ti?n X?ri%gélﬁtoo%gi gréinoea Lcw%%ilqee segment or a
4 to 22 amins Ay YEREB AV AR EHT Ao gg%age%rﬁen sequeﬁlce may ar;?%.e., I erslcﬁom a5to 23
reference peptitte seidrrgntmreasinicudhaavidcapichrefire dideanhinat dwisi sagment seidueese by one or
more amino geig AAIGHONSI N6 SIHENGE P IAPRCIRIMGNHLSTONRICE i Mid (g ied@MIn0 acid
addition variant peptide or a 4 to 23 amino acid addition variant amino acid sequence may vary (i.e.,
differ) from dosnertyelinhinbbasin it el sepraecsdqusatidedhal 212 1 aHINGT &¥idUeference amino
acid seq UeUg&Mﬁ%@&%@Wﬁﬁ@B%a@@i&_@é@ﬁé@ﬂ?é@ﬂﬁﬁvé’@/ﬁ%@%@@ﬂﬂ%ﬁ&x&tﬁrﬁﬁoaminf) aci?l
variant peptide or a 4 to 23 amino.acid variant. amino acid sequence can result from a sybstitution o
one or more Fﬁ(i)ﬁ?fpéeé’i&% Y’énﬁrﬂ aGHELYiS C@hﬁt %3’3{7’1@,% %tgn%s 8??@%%?{(9 igtg]%gf#% d41023

amino acid segrentmfasyefeveiycefdinvinfaaaidesequanesyofaratt y dstictrofMladekétiontbé one or more

amino acids égtigitg %ﬂﬁgg%}ae%%le %%%ngo%?érgfegn& %raﬁe?i@%i,'}%s Cls rjr?, %15?%1%%%%% larger

reference amino acid se ‘nce, or a}n_ result from an aadition of one or more amino acids (e.g.,
addition of abtéween 0.2 @5 4ingesghg agiivalapdis BRIELY i Beeaspb of Vety Jpiames sefeitce amino acid

sequence, of i LeMbinatientbereehd Riflably avaaniReRide: hAR A d3sihsRIUENCE varies
from a reference peptide or from a segment of a reference peptide or from a reference amino acid

sequence or B gmEHES! S e rSHEEPSHRRERRF Liranc am R PRt Roar E 18 S8%94n 10 amino
acid substitutions aaéletolissudsdiiaioadditihaseiarates préferadityskepeiban 8«detitovadichisubstitutions,
deletions, and/or additi ..even mare _preferably less than 6 amino a i% stitutions, deletions,
and/or additibr %}%no %(\a/%%hr%%ryeanﬁlrle é?g{t?lf} (flegsss%ﬁg%c aminG rT(]:(Illde 'éu%s ?ﬁ%r%,aé%%ﬁ%ﬁ%é, and/or
additions: an@}y@ﬂ@@qf@i@r@e amino acid sequence by one or more amino acid deletions in the

reference amino acid sequence; and an addition variant peptide or an addition variant amino
acid sequence may vary (i.e., differ) from a reference peptide sequence or reference amino
acid sequence by one or more amino acid additions in the reference sequence. A variant
peptide or variant amino acid sequence can result from a substitution of one or more amino
acids (e.g., substitution of at least 1,2, 3,4, 5, 6, 7, or 8 amino acids) in a reference sequence,
or can result from a deletion of one or more amino acids (e.g., deletion of at least 1, 2, 3, 4, 5,
6, 7, or 8 amino acids) in a reference sequence, or can result from an addition of one or more
amino acids (e.g., addition of at least 1, 2, 3, 4, 5, 6, 7, or 8 amino acids) in a reference
sequence, or a combination thereof in any order. A substitution variant 4 to 23 amino acid
peptide segment or a substitution variant 4 to 23 amino acid segment sequence may vary (i.e.,
differ) from a reference 4 to 23 amino acid peptide segment or reference 4 to 23 amino acid

segment sequence by one or more amino acid substitutions in the reference amino acid



preferably less than 4 amino acid substitutions, deletions, and/or additions. Most preferably the variant
amino acid sequence differs from a reference peptide or segment amino acid_sequence by one or two
or three amino a%f8sz.°f6f9§’§‘]9 9Sequence identity" means, with respect to ami%cggazggﬁﬁgb:s@es of two
peptides, the number of positions with identical amino acids divided by the number of amino acids in
the shorter of #PENEbssavRIsACR delG0R6TBubs tar i fatinitentidalspidansmvithaespesaganparison of

the amino acdkiaARARAALINGRRNIAPSOCATBAISRD Bl NEATINO AR SRR A o peplide

segments (e.g. segments of a reference peptide amino ac quenc e amino acid sequence
of the peptideS TSGR SPHRFIRES R40@ hrmiasrvRsSsensencaiidentityceprafesaiyms least 80%
sequence idestigyornoie arefrallydeldesst A0%e SRESUERCSHIRNEY s%@eﬂi‘ 9@%1[%5%@, raRiy. % lgast 95%
sequence ide%it . [0027], The term "pe tide"iéas used herein includes the peptide as well as 8 WO
2006/078899 SV} éﬁ%%ﬁ‘?f%ﬁ%m% SfictiP acEptab R d M PmepRE feRiInfoe8] An
"isolated" peptidesEs osed/hmréin, Mfansamatitaliz-acchsiod peptidedpah irschsanseparmted or

substantially sgparafed from the gellular co nents (e.g., nucleic acids and other peptides) that
naturally accompany it by puri |clé&tl|on,%é%%fgr%g}%g YRt e GrOReHg asdiitionsia Bko

encompassedHHRIaEFAIRScAuting T arnusiridniyion wirtidhcalyisythesizechpdptidesthat have

been purified grisubsiantilbhesciieduam s iiasameS Dglgical materials, chemical
precursors, or}%ther cheéﬁicals. E)OZQ The following three-letter and one-letter am'ng acid

abbreviations APE R oA LGRbLItE fext: CatadiABiiARSida) imgyihing? amiorcid searsging:a Asn) N:
Aspartic acidefAspdysteidas{@ys):Gir CluamineolSinQi GG Asidid Gl he@cipe: (GIY)
S rsiane (At pagEre el o (g Lo L e e,
Tyrosine: (TyBn¥soasihecqeaneordaitsvaliresletttosymhbnisofarainaiasigsdiseful herein include,
I brackers, (sbakaroryeanyiolne G1e):Iof Ballshe NG QU aINNG, (R B RYIog Hamic

acid and (Sar) for sarcosine, By convention, the amino (or N-termmal) end of a pep Q& appears at the

left end of a WIEh2AfFaRIE SeHoENR costhinetine hareaRrefa abyboxyrior Cergidninad)end appears

at the right emddofequatititan.as ifienagid Bearepepid s AT REiHRearenge i a ?@;ﬁ&!ﬁ%?a” be
written in sinl%(? Iet}g%efc,%/mbols to represent the gnino acids which are covalently linked by peptide
|

amide bonds 1n the peptite. T00SH T aBTE RESHME & FERBPLMiRH G S suBa s regngRs letter
abbreviation fshertividpthéesaibianal fespactived/sobstiespondie: peptideismbeiardSEQ 1D NO. The

reference peplicie: ARG IEAERR P IRGHARRERUIS L ARG 26id; Sequences of
preferably less than 6 amino acid substitutions, deletions, and/or additions; and even more
preferably less than 5 amino acid substitutions, deletions, and/or additions; and yet even more
preferably less than 4 amino acid substitutions, deletions, and/or additions. Most preferably
the variant amino acid sequence differs from a reference peptide or segment amino acid
sequence by one or two or three amino acids.
[0025] “Sequence identity” means, with respect to amino acid sequences of two peptides,
the number of positions with identical amino acids divided by the number of amino acids in
the shorter of the two sequences.
[0026] “Substantially identical” means, with respect to comparison of the amino acid
sequences of two peptides or comparison of the amino acid sequences of two peptide
segments (e.g. segments of a reference peptide amino acid sequence), that the amino acid
sequence of the peptides or segments of peptides have at least 75% sequence identity,
preferably at least 80% sequence identity, more preferably at least 90% sequence identity,
and most preferably at least 95% sequence identity.

[0027]  The term “peptide” as used herein includes the peptide as well as



peptides of the invention having an amino acid sequence of from 4 to 23 contiguous amino acids of
the reference amino acid seguence are listed in as peptides 2 to 231, together with the amino acid

sequence of a ran NN & inal sequence (RNS) comprising amino acids olf(t%]ﬁ%/l’ﬂwgzﬁséptide as

peptide 232. Amino acid sequences of representative variants of amino acid sequences of peptides of
the invention abadesceibzd!hereiaptald aisbsliside asppidptides 233 to 245 and 247 to-251. This variant

peptides listeqygyfiot iNtealer 10,0650 0RNRLAL MEISH AUSRISSEIIRA O EIve as

representative examples of variant peptides of the invention. Also pre representative

reverse amind&dldemivheesubiaatipdy reseriadveomAyssiiala sorassestysencaidrisasidie of the

invention. Ther@\ @KL RPEIEINHANARINY &%&@ﬁﬁyﬁr@f}&m&ﬁp}%ﬁ%ﬂ%{@ gstebe
representative of the invention, 9 WO 2006/078899 PCT/US2006/002032 [0031] An amino acid

sequence of & PEPIAESHAREHH FAE AR BN S s arFaE s eomhARLY %n amino acid
sequence of apepiidlylistethdsizEdpleptXds tieh@avicadynmpadifidcdasibettgrmioatiadiretosflar an
amide with a carboglh%agid the .res Itigg pﬁgtide is sometimes referred to I?erein by a combination of

, " al 1 ; :
an identifier for the. Car ’oi;?ﬁocglaccwfn as a prefix Tinked e§u§S 1&7’() le(r){[ 8 the Tf)uecf)l ide number. For example,

with respect 9 8htide Tie dellawiagdhiptdctier Mdemmiteiiennrisiogtadetpepiitien? ammesedometimes be
referred {0 hetgingsomuISOYiaiagRep e R’ RN RRRlle 12 AniNsTmip; acglyjaled peptide
79 may sometimes be referred to herein as "acetyl-peptide 79" or "Ac- peptide 79". A Cyclic version of
peptide 79 mayit a8 By Gysidng(&iedeptitaranc (G QpEhtiMeiy 9cid K uidh: Sdaiwie, if an amino
acid se?uencecayﬁcg&mﬂdaiﬁ_sieﬂik) E@mﬂduzﬁﬂs; gtwmigadLMﬂ&qt%J&@OL@%%ﬂ1§@?iK§| Cflitrboxylict_d _
group, for ex e by an e sych as. ammania to form a C-terminal amide, the resulting peptide is
sometimes r:%(gr%%f onﬁ'e(rei%brl])hy//l’sghggﬂ%li%né |%r?%}g>af’iﬁ§ﬁoﬂ%ﬁe- 6‘%5Ee%§ﬂﬂﬁ-e?$89iau %gogggrﬁix linked
by a hyphen t6Iine Tp@ptitephem (B TWUS yfosiexd W pleY a\Blerniiid) amidilitibpapticke ktgan be
sometimes r t ide- " WE . ' ' ft ide.(e. ptide 79)
is chemicalIyes}crﬁr(;)[éiﬁﬁ‘:iiSegf%)%,1 1%%%55}1%%%51 %@f&g‘%}r‘é%@#ﬁr@ﬁ?ﬁ%%&%@ﬁé r%) p is
chemically mdailenringr Ganipreraithianmbnid gy sbrimnis ardanidS s Bpsveotine. Asulting
peptide can beoseatin esraigrediN-usinmhAPRse i anfsuiikpoiatineasniv  Raptide 79-NH2".

[0032] The invention involves pe éigles hayvjn %mino cid sequences comprising less than 24 amino
acids with am T AT LSEURTEE S ISR SHE ARG EH S FE B TANEP D B e
MANS peptiderid ofiyristotdsRERID B saqectthe Téfesarice 4 aminmacid 2 geguénce dltheiidAMS
peptide is PER: id the.cu invention.consist of aming acid seguences
containing Iesssl-ll%_ gﬁe%rg%%r%?gélcﬁ?fr%ﬁg;gcﬁgr%ié]?g? #’g%ﬁhSaltgc ‘ﬁﬁ? ;121% iirg(%o %??%Hmeg to 14,
from 9 to 13, fiBAdelorrdsB. honemoito 14, at least 9, at least

[0030] Table IX contains a list of amino acid sequences in single letter abbreviation
format together with a respectively corresponding peptide number and SEQ ID NO. The
reference peptide amino acid sequence is listed as peptide 1. Amino acid sequences of
peptides of the invention having an amino acid sequence of from 4 to 23 contiguous amino
acids of the reference amino acid sequence are listed in as peptides 2 to 231, together with the
amino acid sequence of a random N-terminal sequence (RNS) comprising amino acids of the
MANS peptide as peptide 232. Amino acid sequences of representative variants of amino
acid sequences of peptides of the invention as described herein are also listed as peptides 233
to 245 and 247 to 251. This variant peptides listed are not intended to be a limiting group of
peptides, but are presented only to serve as representative examples of variant peptides of the
invention. Also presented is a representative reverse amino acid sequence and a
representative random amino acid sequence of peptide of the invention. The reverse and
random amino acid sequences in the table are not intended to be representative of the

invention.



10, or the like amino acids. The peptides are typically straight chains, but maybe cyclic peptides as
well. In addition, the peptides may be isolated peptides. [0033] With respect to PEPTIDE 1, the
reference 24 amW® aWeS8¥ence, a segment of 23 continuous amino acidsPEIHE2ALFIEAFe amino
acid sequence is sometimes referred to herein as a 23-mer. Analogously, a segment of 22 continuous

amino acids ofgbe1eferancansoqueneissABel Nt deiRiadiahaweiR a5 2dihak.A21 amino acid
nﬁ: as a 20-mer; a 19 amino acid sequence as a

sequence as a 21-mer;_a 20 aming acid sequer 1 19 ]

19-mer; an | éné?]rq‘\?g%‘ E¥§ }éae@gﬁéna%ngﬁ%lag grvenget mrpsptids ddeditehtiledds1 7-mer; a 16
amino acid seqghencellpsmadiBedmtha Waamind asidsrquancs asddbihercabbd@ininaiagi sequence
as a 14amer. 31002000 RTEAR.LC TIS2005/002052 13 aming acid sequence asa 13-mer; a
12 amino acid sequence as a 12-mer; an 11 amino acid sequence as an 11-mer, a-10°amino acid
sequence as abordic acll apfimeessitigediercbyaben tothearerin Sramiro. Foideseguneatas an 8-mar;

a 7 amino acid SEueneeyaacy s 18 eh SAARING RASRIURDRS A7 A0 58558 B AN Acighsgauence

as a 5-mer; and a 4 amino acid sequence as a 4-mer. In one aspect, any of these "4- to 23-mer"”
amino acid se§G&HERES {oHerinres tHomidenashapitiss iEamanmaeriideir? derdittsmainal
H2N-peptide-GRQH)ccpeptiée Tdepesstasiiy e rmitatlyimosified aforexampigidyrohemigal
modification, which.chemical modification can be_selected from the group consisting_of (i) amide
formation at th%e}i%{df:e?%in‘%lcg(r}?#%‘éefgsrlgﬂp? gﬂ%}f%é %F&%YE%JE‘%%% t%s, f8§%f3?éPﬁBﬁ’él,eJ % é’%rcgrcéferably
with a C2 (aceﬁpt@@idy’toA@Zfoam@mlc, aﬁmaqmlmmkés&mmmtmf atptipei &-tateriitel sbikookidic group
('pept'de'Co%&rﬁféﬁﬁﬁﬁéﬁiﬁbdfg{tﬁé@ﬂ@fﬁﬁﬁgpgg%@yﬁg %ég‘gqﬁ@afg}e&%l%%%l HARGRL BEEL dary

amine; and (iii) a combination of thereof. [0034] The pept ave an acid sequence selected
from the groupEEIEHRJBT G ApraiRm gride Sajaantaanoninde fotpratisnesebutrduohstamino acids
of the referencecsgBiuanseo s RIHRNE i ik serveRsRsbRsianialy:siailay ionihsamingacid
sequence definegd'n %}{ anggéﬁ) variant fth% amino acid sequence defined in (a), which variantis
selected from B8 §foll shst F‘igogfe&aé TR AR AT R FBRAG A 7550 BSSAEEBAS variant, and
combinations teéreaf térastpaetideiNbiiméihis) thelbeptides haie antaspasideid. sepprides Selected
from the grou SISt ' ' i having fram 8 to .14.contiguous amino acids
of the referenggf égg%hﬁé%eﬂg%%%@l&%@gﬁ gr%i?’r’?(x?%%?ogr g%%(%édnglg SC?JES alﬁﬁ]al?ﬁf%aqéﬁ%%g%pthe
sequence defilfedsAigdvanadiéiea Rarfanesmant anrromasia soynéntedefired dn {apbaticheariant is
selected from iheGrRURAARSISHDY QfiRcmUBSHIRIRA %@}ﬂ@i’ﬁg Botielplien MRriapixaladdiiqoyayiant, and
combinations thereof. In yet other embodiments, the peptides have an amino acid sequence’selected
from the group BBASiIStiRG®f: (a) an amino acid sequence having from 10 to 12 contiguous amino
acids of the r¢6éaehce sEglianesidERDIRE depthjeanaiminmasicsroignaeaubstantiallyiidentical to

the sequencegefined i, (a0 {E),A31a0) ol ihe aming.apid sequence defined in Ehwiigh
peptide (i.e., the MANS peptide is myristoyl-PEPTIDE 1 and the reference 24-amino acid

sequence of the MANS peptide is PEPTIDE 1). The peptides of the current invention consist
of amino acid sequences containing less than 24 amino acids, and may consist of from 8 to
14, from 10 to 12, from 9 to 14, from 9 to 13, from 10 to 13, from 10 to 14, at least 9, at least
10, or the like amino acids. The peptides are typically straight chains, but may be cyclic
peptides as well. In addition, the peptides may be isolated peptides.

[0033]  With respect to PEPTIDE 1, the reference 24 amino acid sequence, a segment of
23 continuous amino acids of the reference amino acid sequence is sometimes referred to
herein as a 23-mer. Analogously, a segment of 22 continuous amino acids of the reference
sequence is sometimes referred to herein as a 22-mer; a 21 amino acid sequence as a 21-mer;
a 20 amino acid sequence as a 20-mer; a 19 amino acid sequence as a 19-mer; an 18 amino
acid sequence as an 18-mer; a 17 amino acid sequence as a 17-mer; a 16 amino acid sequence

as a 16-mer; a 15 amino acid sequence as a 15-mer; a 14 amino acid sequence as a 14-mer; a

10



variant is selected from the group consisting of a substitution variant, a deletion variant, an addition

variant, and compjinati reof. In further embodiments, the peptides have [ i
g A RS PRI e, or ne

sequence having a , at least 10, from 9 to 14, from 9 to 13, from 10 to
like contiguous amino acids of the reference sequence, PEPTIDE 1; an amino acid sequence
substantially idémtiab thedersiones ¢aridatasEred? aiichaelliaquiscselecicaniomitié gnunp aahsisting

of a substitutiqqyRHiants adeleton vesiantnaaaddiamKatanty and. cambinations thereof As explained
further below, one or more of the amino ii WO 2006/078899 PCT/U52006/002032 acids of the

peptides (e.g. THEREF HIHAP 2R/ SHIBTSFANTE SN0l dCIEn ARSI aapRas a2 THRIER SritieRine
chemically mogifiedijirseme.snhadintenitongdifiefeanine aciismala peptidawithe.shemically
modified whileaén %”ﬁ%rr n bodimentts nong. fthe4atmi 0 acigls of theﬁie tide will be, qrgemically-
modified. In ofié ASpect, preterted modification can occurat e g Sgﬂi‘ﬁﬁcfsg%}ﬁ?ﬁ Fthe N-terminal
amino acid of thempelptitieeptifrs fticectomnntifwihicheday ik Nmoipt declEDiE)NTm peptide amide bond if
present intern ithi ' -termin. sition). In another aspect,
preferred mod%%éaq%ggé%gg,n QE%SCS g?%%ﬁ%o@%%%%%%%ﬁg ?t e %ﬁtcgf}ﬂ?ﬁﬁ%%ﬁ ﬁ%ela’{lclzlcg% of the

peptide or pephedifisalicnsnr burrericd ol supmenntsioreri Peide fomiaasaridhis Present
internally withigraiRgRligs-Seaueneaathanthandt 4&1%ﬁgt%mwﬁéa@%t@{lLﬂ&@f@%ﬁ%ﬁﬁps@h

preferred mo ification((ﬁjan Qccur ?t bath the N-terminal amine (H2N-) group and at the C-terminal

carboxylic (-CBEES U, 1obFEP I dis AL HBSIRHE AREratiomatihe Garmeingh enberstith@ ¥aptide
begins from tHepbptidrfiD@iamitioaacidioffthexaiale aaseguencat? EETIDEL fronayanple, the
peptides may _have an amino_acid.sequence selected from the group consisting of (a) an amino acid
sequence havslﬁécjo r%oa%‘Y%(l)n%a%%ﬁ%%Soagnalrrﬁ%ﬁgnaoc%gserg he reference sequence PEPTIDE 1,
wherein the alfi#t#hcid Bexprntidesteyiran fronmaetteilseaueinabelnsind Goid b reuefersitmgsdguence

(ie. PEPTIDR2.PERTINE ABERURE £ RERTRA11 RERTIOR 46 REPTIRE 22, REPTIDE 29,
PEPTIDE 37, PEPTIDE 46, PEPTIDE 56, PEPTIDE 67, PEPTIDE 79, PEPTIDE 92, PEPTIDE 106,

PEPTIDE 121°8ESB993E AP bk P iiednsacesesiapsielly samipto o pming agid SEPIIESE 211): (b) a
sequence subdanéddly (signiar () ihertuyo tasishBRMRNeR Bl indt) andWria vaianiof the

amino acid sequence defined in (a). [0036] In.other embodiments, the amino acid sequence of the
peptide ends %ﬂ Ctee(gi%glrrt]q%ﬁ n Ogﬁuﬁgsgc’ﬁlgo%ft %u?)g%lrlnéﬁléé’ %%ad’ttreah% eﬁ%bﬁ’ff@i@%ﬁé%ple, the
peptides may V_‘ha'met,m@ﬂm@mﬁww@ye}fcdrgmmgmﬁmﬁnﬂmg&wmmmhﬁmgaofaia)mmamino acid
sequence havigg,froms 4.19.4 360N %Hﬁlﬁgtiﬂg'gﬁ Qxf) gﬁeaﬁ%frﬁ{ggﬁesécﬁféﬂggﬁgvﬁ% RURE (

wherein the amino acid sequence ends at the C-terminal'amino acid of the reference sequence (i.e.,
PEPTIDE 3, PESYIBE@sEri sty of thersiastea ssapees R5E PP £ ) seeminopEp TIDE 36,

PEPTIDE 45, RRRidDEbisbadd HE Tilaki &6 P Jddené8 dEHRRT 1PE)94ad (c) a variant of the amino
acid sequence defined in (a), which variant is selected from the group consisting of a
substitution variant, a deletion variant, an addition variant, and combinations thereof. In yet
other embodiments, the peptides have an amino acid sequence selected from the group
consisting of: (a) an amino acid sequence having from 10 to 12 contiguous amino acids of the
reference sequence, PEPTIDE 1; (b) an amino acid sequence substantially identical to the
sequence defined in (a); and (c) a variant of the amino acid sequence defined in (a), which
variant is selected from the group consisting of a substitution variant, a deletion variant, an
addition variant, and combinations thereof. In further embodiments, the peptides have an
amino acid sequence having at least 9, at least 10, from 9 to 14, from 9 to 13, from 10 to 13,
from 10 to 14, or the like contiguous amino acids of the reference sequence, PEPTIDE 1; an
amino acid sequence substantially identical thereto; or a variant thereof, which variant is
selected from the group consisting of a substitution variant, a deletion variant, an addition

variant, and combinations thereof. As explained further below, one or more of the amino

11



PEPTIDE 105, PEPTIDE 120, PEPTIDE 136, PEPTIDE 153, PEPTIDE 171, PEPTIDE 190, PEPTIDE
210, or PEPTIDE 231@%%2 a sequence substantially similar to the amino acid sequence defined in (a);
and (c) a variant BPAYYMIRG acid sequence defined in (a). 100371 In other eribOSAMEME3Re amino
acid sequence of the peptide does not begin at the N-terminal amino acid of the reference sequence
PEPTIDE 1 buicidthérHeaginidat the. 1RINQ2ARGBI0ASRIT RETIHS 2006400203 Znarbinepacidiaf position

2 through the ping e ALRISIAN 21 olle seleienceasavence, EEPLIDE.L Forxample the
av cted 1r

. b S, one o more anmino.acids of'a ! .
peptides may an amino acid sequence sele om the group conglstlng ofa(% an amino acid

sequence havirgtifsrvili e epaerityupodifiedinbiledial sthst tnebrefierents e sequisheenBEPANGE,
wherein the amjog:peifl SEABSREEREANSRIANY MR Apidbswecn position.Ahetghposition 21 of

the reference sequence. These peptides may be between 4 ‘and 23 contiguous amino acids long and
may representiseBRteSNeenE t thterateibreing agderdhepmbde pEpepiisy seemdtence
substantial(ljy :(mﬁé@ht@rﬁngr ﬁgrasupavaﬁisd_ foRfl u@egﬁd?aﬂﬁ@at%angﬁf&@%ﬁg%rgfémﬁgﬁmg leéig@g%@ acid
sequence defined in (a). e ides are disclose n. Table [X. ptide amipo aci
sequences Whﬁ%%ug?%gﬁ)%%ﬁﬁ%?h%%gﬁ%W{W% %H%qhﬁﬁ O?ﬁeifcﬂlL‘Pﬁf} %mq}gﬁaﬁ?&ﬁ?ﬂal, and
which are usethm_ a_e@mwrﬂwjaﬁmm{)fgnwpiqf mypﬁéﬁgemmlmmincaanimnﬂﬁ@mqﬂdimm@ﬁ& useful in
the methods ofhibitiomh TG MBGERSLR AR PO e MEIlBOR A [EAUCHON ALY Gl
hypersecretion include amino acid” Sequences of isolated peptides and amino aci seqﬁences of

peptides whiclt BetisisaRgusareamhoy famanbe Griersinel positiel-Eheraibetlgsnsod ifksdegrdups of the

current inventig iNBiGon RER UIELAM IAGIEhSRIUERNESALE gsﬁ?t%%%%&%ﬂw@eﬁ%@ﬁﬁng of the
23-mers (i.e., pe tidgs having a 23 amino acid sequence): PEPTIDE 2; and PEPTIDE 3; the 22-mers

(e peptideSHAUGH 2P HNE Y sequence): PEPTIDE 4; PEPTIDE 5: and PEPTIDE 6; the

21-mers (i.e., pE38fles havingeadhodininaadid satfseriae)eitief b CrEhé pREtRT W3ES; iBmRIdRE 9; and

PEPTIDE 10; ers (i.e, ides having a 20 ami id sequence): PEPTIDE 11; PEPTIDE

12; PEPTIDE %ﬁ“ﬁ%@ﬂ’ﬁ%aﬂﬁ iﬁ”ﬁ%&‘%‘?ﬁﬁﬁ%ﬁ%ﬁfﬁ%ﬁ@% ?i'.e?,g‘r?é%{? 0% RSVRY légefénﬁ%ino acid

sequence): PEPTBEIGEREFRRIE RRET HEn the PERTDEIiE) RE R) DERDvaitPEPTIDE 21;

the 18-mers (i@@@@%@%@%&%@@Q%ﬁﬁ%{&%ﬁé?é?é@&@gé akRod B Apeptide 25;
|

peptide 26; peptide 27; and peptide 28; the 17-mess (i.e., peptides having a 17 amino acid
sequence): pePitEd §1s BRI 40 SeuptRFe EH BRI : Hepirabaging asid RS the rplsptres 35; and
peptide 36; theclifiencers ¢i, ®EPOEPHAE P RAVIME a, FEamiDE ACEBEOVENCePHIEnNtite) 37 peptice 38;

tide 39; i : i ; j ; t] ; i ; ' * the 15-
(e pepices T IR B P B e A e a0
peptide 50; p@ﬁﬂ?ﬁm?%}éﬁiiﬂ@@@lﬁépﬂBB?EIBEp%t:idﬁ}Sﬂtlﬁﬂ?fﬁeBEH@IS&z the, PERASDE(LE, peptides
having a 14 amierAsiciSeMENSRITBERHAS: 76 ARRHCR S LiRERIREHASPINE SRnRERlidE 60;

sequence defined in (a); and (c) a variant of the amino acid sequence defined in (a).

[0036] In other embodiments, the amino acid sequence of the peptide ends at the C-
terminal amino acid of the reference sequence PEPTIDE 1. For example, the peptides may
have an amino acid sequence selected from the group consisting of (a) an amino acid
sequence having from 4 to 23 contiguous amino acids of the reference sequence PEPTIDE 1,
wherein the amino acid sequence ends at the C-terminal amino acid of the reference sequence
(i.e., PEPTIDE 3, PEPTIDE 6, PEPTIDE 10, PEPTIDE 15, PEPTIDE 21, PEPTIDE 28,
PEPTIDE 36, PEPTIDE 45, PEPTIDE 55, PEPTIDE 66, PEPTIDE 78, PEPTIDE 91,
PEPTIDE 105, PEPTIDE 120, PEPTIDE 136, PEPTIDE 153, PEPTIDE 171, PEPTIDE 190,
PEPTIDE 210, or PEPTIDE 231); (b) a sequence substantially similar to the amino acid
sequence defined in (a); and (c) a variant of the amino acid sequence defined in (a).

[0037] In other embodiments, the amino acid sequence of the peptide does not begin at

the N-terminal amino acid of the reference sequence PEPTIDE 1 but rather begins at the
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peptide 61; peptide 62; peptide 63; peptide 64; peptide 65; and peptide 66; the 13-rners (i.e., peptides
having a 13 amino acid sequence): peptide 67; peptide 68; peptide 69; peptide 70; ;ﬁ%)tide 71;
peptide 72; peptigé)?gﬂ;%)g% de 74; peptide 75; peptide 76; peptide 77; and 135063 296/8%8809
PCT/U82006/002032 peptide 78; the 12-mers (i.e., peptides having a 12 amino acid sequence):
peptide 79; peptitte 80} peptideB2;iheptdch82nmpepidé Bopeptida Stipepfidenddspeptice 86; peptide
87; peptide 8% pentide 8%, Pepidsi 9 %} tide 91: the 11-rners (i.e., peptides having a 11 amino
acid sequence): peptidg—:-' 9%50 pep{tﬁ@e ’93?%1 %%% lgﬁy%évét@eagg?%gﬁtlggagg?peesp?|E é“’gfl‘;"@ép ide 98;
peptide 99; peoie AEisHBR O ) 1 apEptitedBgupephidenBopehtio’s rodtigrmipepiideatds; the
10-mers (i.e., pepfidefRavingadRapnemasid SeRYERR): maﬂ%&&@é%&ﬁ@é@@gﬁ% ot08;
peptide 109; pecgg%e 110; peptide 111; peptide, 112; peptide 113; peptide 114; peptide 115; peptide
116; peptide 137 BESIFGR H%&%f?&@%?éﬁoﬂﬁﬂrb%f;ﬂf TYr bR SeAverse (i Bhssrapfiids Hating a 9
amino acid sefueoivakrpepidie3lhrigepitentiZ?apenidg ddnaeppaschPdeRrrbdeheaingptide 126;
peptide 127; peptide 128: peptide 12 %eﬂ ide 130; peptide 131 peptide 132; peptide 133, peptide
134; peptide 1%@;%%6 eﬁ%})%égqu%ﬁlaé -rn%%gl ( ga g%ﬁt?a%%sﬁgf}l%ﬁ%ﬁﬁ %{%ﬁ%@&ﬁb@ §5ﬂﬁ%ﬁ£§):
peptide 137; prgtidecd 8&inpdptide); 188 (peptitianttad fipeptide 444 spaptide defRepéptie TUSEpeptide
144; peptide %@iﬁ@?&i@%&é@ée@ﬁﬁﬂgﬁ 47, peptide 148; peptide 149; peptide 150; peptide 151;
peptide 152; an feptide 153; the 7-mers (i.e., peptides having a 7 amino acid sequence): peptide
154: peptide 18838beptidErisls Jaipndeid ssaysaeiqd s pesigbin do pasts i 1atiopdpiakbiel ;
peptide 162; papligeybeseaentisebodaneplidadehicneplideAse rantided hopantida tas; peptide
169; peptide 170; and%ggtide 171; the 6- rséi.e., e ideﬁhaving 6_amino acid sequence):
peptide 172 PERTRET S U BTEFAL GBI HUEeE 75 RaPh b Lo B URHIdY TP e aRE98, pepide
179; peptide IMepeptitierl8it] ipexidethsad; pirptileid:83{ pepiideyjddepeiidind 88 apaptideid 86;
peptide 187; pgptide. 188 paplide 189 QQﬁde\ i 1 -rers (i.e. ides havying a, 5 amino
acid sequenceé)%?apeptide 1191; peg)t‘lgge' f92; pe%{gﬁd%gi@%%&?t%seo%e ; 1;‘?8%%?5%%68?8%%%&&%%
peptide 197; pepfaeindgnseptidderogabsptiedbonpdid arems;ofépticeolnpepite wigh peptide
204; peptide 205;ae Rk, 206 RARLLRLAE sBeRtide 0B ReRlife. 0% anc papsids,e1Q; and the
4-mers (i.e., peptid s%?fa\/ing a 4 amino acid sequefnc%): fegti. e 211: peptide 212; peptide 213;
peptide 214; PERIES MENS Sttas19 At V7 P e bt %ﬂ%‘dp%%ﬁ 215 RieptideerAdepeptide
221; peptide 22tidephidénz232 peptid ec2PkqpepiiicPZRSTIPE At ¢ R26) P e phicte P22 T Ipeptida:228;
peptide 229; _H%(; 30; ide 231, [0039] Preferred amj |d se f isolated
peptides and ?N-te??ﬁi%éﬁggg%ggg%ggt ?rr%?ng?}ghoe]dr%%g? u?ﬁlgg?i%%%%%ﬁdsésgg i?éggugr’rent invention
are selected fiAR HeLgPo ey BERIKHRJ Githed 0Berelise- RERIFKD Baying 2P ERTHOES, s dreners:
PEPTIDE 4 PEFHRE 13 pasAEE DR AL PersiBE A RE FFABERE e TERTIDES; and
' peptides having a 19 amino acid sequence): PEPTIDE 16; PEPTIDE 17; PEPTIDE 18;
PEPTIDE 19; PEPTIDE 20; and PEPTIDE 21; the 18-mers (i.e., peptides having a 18 amino
acid sequence): PEPTIDE 22; PEPTIDE 23; peptide 25; peptide 26; peptide 27; and peptide
28; the 17-mers (i.e., peptides having a 17 amino acid sequence): peptide 29; peptide 30;
peptide 31; peptide 32; peptide 33; peptide 34; peptide 35; and peptide 36; the 16-mers (i.e.,
peptides having a 16 amino acid sequence): peptide 37; peptide 38; peptide 39; peptide 40;
peptide 41; peptide 42; peptide 43; peptide 44; and peptide 45; the 15-mers (i.e., peptides
having a 15 amino acid sequence): peptide 46; peptide 47; peptide 48; peptide 49; peptide 50;
peptide 51; peptide 52; peptide 53; peptide 54; and peptide 55; the 14-mers (i.e., peptides
having a 14 amino acid sequence): peptide 56; peptide 57; peptide 58; peptide 59; peptide 60;
peptide 61; peptide 62; peptide 63; peptide 64; peptide 65; and peptide 66; the 13-mers (i.e.,
peptides having a 13 amino acid sequence): peptide 67; peptide 68; peptide 69; peptide 70;

peptide 71; peptide 72; peptide 73; peptide 74; peptide 75; peptide 76; peptide 77; and
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the 20-mers: PEPTIDE 11; PEPTIDE 12; PEPTIDE 13; PEPTIDE 14; and PEPTIDE 15; the 14 WO
20061078899 PCT/US2006/002032 19-mers: PEPTIDE 16; PEPTIDE, 17; PEPTIDE 18; PEPTIDE
19; PEPTIDE 20VAh'BEBPDE 21; the 18-mers: PEPTIDE 22; PEPTIDE 23 Jéptrieeda22ptide 25;
peptide 26; peptide 27; and peptide 28; the 17-mers: peptide 29; peptide 30; peptide 31; peptide 32;
peptide 33; pefide37s; pepikiends; (andppeplicicn 36n el omessicRepliendd): peplidie88pdpaptide 39;
peptide 40; peptide 4.1.: peptid ~peptid ; peptide 44: an ptide 45; the 15- 'S. peptide 46;
Depide 47 poote ARG 4o Bt TS ab: Dol L SUNE a8 857 8 e B0 AN LB 54 the
14-mers: peptideBptige Bideestidaktidd BPtideStidth6 01 -peptide. 6@ ppéptineyBit; apipticéné Acideptide
63; and pepti . 3 . g 7: [ X ' : i : i - peptide
72 pepie 73 i T e e B O el O e D
82; peptide 8PPEtAS M?ﬁééf%@%%ﬂd@%ﬁﬁﬁ%éﬁﬁ% 893 trevtide Mg arsniideotd peptide
I%3; peptide 9%gepﬂpfé'ﬂes @%g&%&iﬂes%m@miptga%h@gfﬂc%g%%ﬁ&@ﬂg%ﬁi@3@_ filcil@i;OO;_ghellz
-mers: peptide ,-peptide , peptide 108; peptide 109; peptide . peptide 111; peptide ;
peptide 113; &?B‘}iﬁgp’t?gegffﬁf‘ﬁ?eg%ﬂ%&lg? r}i%tlﬁgmi%l Hepsn dféézp%%ﬂg’f 15’4;1’6856‘3&1525;
peptide 126; peptide W27 ppeptidd 4.ARptide 16 pticeid2 91 theeBtidet $9 paplipeAE9] 1 pliele-Ad0;
peptide 141, tide 142 i 43: peptide 144 and tide,145; the 7-mers;.peptide 157;
bepiide 158. RogiAe dao: BERNLE ) MBS el O e BredE R B BE T 176,
peptide 177; keptide LAspprtistde L 1opHAe i36ptierid8d? theeptidretaB pegptidle 125 poptitid3097;
peptide 198; apgdprntidekpluanshihrhaears; %@ﬁ@@@%ﬁ@ﬂqm@%@g&m&ﬂ@; Mere prgferred
amino acid. sequences or isolated peptides and of N-terminal- and/or C-términal-chémically modified
peptides of th&-EuREHIRR RMEBA AT TR ARl SaRSRY: RIS Ldhhsarded b aiftddpeptide 2: and
peptide 3; thepRptiergdpagptitde 44 neplité-S4andNdptids; Gepialimerpiaentise épReplisy 8; peptide
9; and peptide_10: the 20-mers: .peptide. 11: neptide 12 peptide 13; peptid .and.peptide 15; the
19-mers: peptl?ggq ii%;?‘ﬁéﬁﬁa%é‘?f?;a gé%ef@e& ié@gg)ﬁ%%e%g?p}geﬁ%@g %Jl;’ ﬁatggét%geaﬂﬁ?gl B-mers:
peptide 22; péﬁi;dé%meqd_ﬁde Q@I’tﬁéphﬂﬂf%ﬂ i’)e{m_ﬁildeazﬂ; Joeptite)2fcius pepiiptRR; 168 17-mers:
beptide 29; pestiflec3Bepaliag 73:0Rplide 54 pepida %&gﬁ&g%%%aﬁp&e%?ﬁgﬁﬂe@%Eﬂde 36; the

16-mers: peptide 37; pepti eptide 39; peptide 40; peptide 41; peptide 42; tide 43; peptide

44; and peptidgRiisiedhed 1Beptidrs! (e pinkdad op; b Rﬂié%b@%zﬁﬁ@@élé?; pepidie148; prsiseel 63 peptide
51; peptide 53icpaptideodadpehpentivte b dhecdkdimersteptioeht: paptids R1d Replide:p8; peptide
oo pepce SRl SRS S REPIO S5 i Oopdn e e aymor. o, pepice
peptide 82; peptitlde8Ioppativie 83); peptitel 85 peeptides3cpemidiptiiideBitdhed] pemiis] piptide 92,
peptide 93; p%ﬂﬁ&e%;é}éepﬁde 187; peptide 188; peptide 189; and peptide 190; the 5-mers (i.e.,

peptides having a 5 amino acid sequence): peptide 191; peptide 192; peptide 193; peptide

194; peptide 195; peptide 196; peptide 197; peptide 198; peptide 199; peptide 200; peptide

201; peptide 202; peptide 203; peptide 204; peptide 205; peptide 206; peptide 207; peptide

208; peptide 209; and peptide 210; and the 4-mers (i.e., peptides having a 4 amino acid

sequence): peptide 211; peptide 212; peptide 213; peptide 214; peptide 215; peptide 216;

peptide 217; peptide 218; peptide 219; peptide 220; peptide 221; peptide 222; peptide 223;

peptide 224; peptide 225; peptide 226; peptide 227; peptide 228; peptide 229; peptide 230;

and peptide 231.

[0039] Preferred amino acid sequences of isolated peptides and of N-terminal- and/or C-

terminal-chemically modified peptides of the current invention are selected from the group

consisting of the 23-mers: PEPTIDE 2; and PEPTIDE 3; the 22-mers: PEPTIDE 4; PEPTIDE

5; and PEPTIDE 6; the 21-mers: PEPTIDE 7; PEPTIDE 8; PEPTIDE 9; and PEPTIDE 10;

the 20-mers: PEPTIDE 11; PEPTIDE 12; PEPTIDE 13; PEPTIDE 14; and PEPTIDE 15; the
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WO 2006/078899 PCT/1JS2006/002032 peptide 95; peptide 96; peptide 97; peptide 98; peptide 99;
and peptide 100; the 10-mers: peptide 106; peptide 108; peptide 109; peptide 110; peptide 111;
peptide 112; pept®24%4788% peptide 114; the 9-mers: peptide 124; peptidePIBLY EpfR 326
peptide 127; peptide 128; and peptide 129; the 8-mers: peptide 141; peptide 142; peptide 143;
peptide 144; arfenpepticleP THSE tite FERIEDE pRRgkTIS0; 18 pHte A0 pantitad s Roansipeptide 162;

the 6-mers: pepl 78, ide 179; id . -mers: peptide 198 and tide 199; and
the 4-mer: p%@%ﬁmﬁfﬁg inyet gﬁi@é?&%@%@?ﬁe’gﬁ%@?@c@@dﬁ%&?ﬁé’ e Eﬁ%&;geptide
includes the mnﬁ@mawwsi’dn@@ﬂﬂq@? hmgsasdﬂ}pe@ﬂdﬁeﬁﬁ&%dﬂthepﬁde@hq&miﬂm@nce PEPTIDE
1. For exampjg,the penfidaamay NBuaass am 3&9&9 %qﬂgmggn%?éﬁggggg%% FijosR consisting

of (a) an amino acid sequence having from 4 to 23 contiguous amino reference sequence
PEPTIDE 1, viSBHM3 i stiftio?dcrentidsubnsersita pespiide Mcmrntisand; ephrgpislestfodigldés A K,G,
and E as in peptidepdRiotitiosphreente gantids RsRitD; beifid SOGRIBE 2LGREPTIDE 45,
PEPTIDE 79, PEPTIDE 67, P I?’Tlé)g_itfo,1 tc.gf; (g? a . seguence substantially similar to the amino acid
sequence deff2445 33?3%8‘3&%‘15 riat gfn:f & ﬁ%‘iﬁ%ﬁ@%ﬁ?&%é’%ﬁ?ﬁiﬁ@)@fﬁ@] Examples
of peptide segr@itts Ghieiptiidnéairptptdenmn pactidesBoashpepAtcBE,; die ttlerheferpsaripepiide amino
acid sequenc P . NClLS 23-mers;. peptide 2. and.peptide 3. the 22-mers: peptide 4;
peptide 5; an(? %%Elt?(}eé%& édlglggﬁ ?é:%égﬁ?&jzgeﬁ%jéﬁggpg?%z%’t%gdt@a;eagngd %%’&%82 %&lﬁe 20-mers:
pcptide 11; peistitidel®; Heptidenes: nseptedd acpind Bemhsidss theepddmtsppedids 18 ppéptide 17;

peptide 18; pepti e Pepi gd%(g@ggd%' 1; 18ners; jls '- i - Raptide 24;
peptide 25; pept%@éﬂlzg; peg’tgige 27: and pe Hggggéﬂ%ﬁzlﬁ%e%pgg%g%’? ;&?%:’I%S%%?%gbtide 31;
peptide 32; pdpRHE°sS; BERitR 8P Rl 5(%‘;1’89‘6!gﬁéBﬁﬂéi?;@?iﬁédlﬂ?ﬂﬂé?sl.oé)éﬁg?d@ﬂ?%eptide 38;

peptide 39; peptide-A@cpeaiitie 40epjite:A23 paptide A3); peptidie14d; paideantide.fidhesl5-mers:
pepide 54 e LiCh 12, AR ) DL 2o BN S ReBlisc b PapHGC Ko RO o,
peptide 62; paystitide63bapebpdpiidé e4ptide 123;rmet penvieptiae; 61 peptice6dideidepaipeptide 70;
e o IR (S U RO S TR
peptide 93; pdiShtidedASneptide 95 pepite! 68; Rseptled @7 apbprriidoss hepridaron: amtidedfide 100;
the 10-mers: jpepiide 1T0B:pedsitrs]fituentideahd Qepaisiom il snaplidg-phds Pentisipid3ioand
e o IS R e L R 8 pepldg e 120 and 1o
peptide 144; dMHPE ptideore preferred amino acid sequences of isolated peptides and of N-terminal-

and/or C-terminal-chemically modified peptides of the current invention are selected from the

group consisting of the 23-mers: peptide 2; and peptide 3; the 22-mers: peptide 4; peptide 3;

and peptide 6; the 21-mers: peptide 7; peptide 8; peptide 9; and peptide 10; the 20-mers:

peptide 11; peptide 12; peptide 13; peptide 14; and peptide 15; the 19-mers: peptide 16;

peptide 17; peptide 18; peptide 19; peptide 20; and peptide 21; the 18-mers: peptide 22;

peptide 23; peptide 24; peptide 25; peptide 26; peptide 27; and peptide 28; the 17-mers:

peptide 29; peptide 30; peptide 31; peptide 32; peptide 33; peptide 34; peptide 35; and

peptide 36; the 16-mers: peptide 37; peptide 38; peptide 39; peptide 40; peptide 41; peptide

42; peptide 43; peptide 44; and peptide 45; the 15-mers: peptide 46; peptide 47; peptide 48;

peptide 49; peptide 50; peptide 51; peptide 52; peptide 53; and peptide 54; the 14-mers:

peptide 56; peptide 57; peptide 58; peptide 59; peptide 60; peptide 61; peptide 62; peptide 63;

and peptide 64; the 13-mers: peptide 67; peptide 68; peptide 69; peptide 70; peptide 71;

peptide 72; peptide 73; peptide 74; peptide 80; peptide 81; peptide 82; peptide 83; peptide 84;

peptide 85; peptide 86; and peptide 87; the 11-mers: peptide 92; peptide 93; peptide 94;
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145; the 7-mers: peptide 159; peptide 160; peptide 161; and peptide 162; the 6-mers: peptide 178;
peptide 179; and peptide 180; the 5-mers: peptide 198; and peptide 199; and the 4-mer: peptide 219,
(b) a sequence SHBAUIZIRPSimilar to the amino acid sequence defined in (afCHHEEY 8B Aant of the
amino acid sequence defined in (a), which variant is selected from the group consisting of a

substituttion vasightedsiglgiion %;[iﬁéﬁﬁ@fﬁgg&me\t@j@eﬁt@@@99%@5}@%3%9*9?{@@@%]&@&n the
segment comprises qr consists of from 4 to 23 contiguous amino acids. [Q n another.
embodiment, FBFéf“riEingEHfb‘see ggéﬂ%?% § ﬂ@/@%‘?)}lgﬁiﬁ% Bt ReRAdR I ReRHSR e group
consisting of (a)dapetivienid 4dick Senpeen pephidei D2y {roaptidle 1052 BepideipRa) peaidina Agiesuds s,
reference seque ide..l: (b e ubstantially. similar tg9.the amino,acid se ce
defined n (2 e L e B B Bl I AR R RS
from the group Cutksstifiger eeidslifth oaride it zepledetlonh; vardaaptida Hldithsdvastarpepifds

combinations Ih@_{j%@[@ti\&@?f?;i RGBT EodRIRACIEL SERUBSICER £ RUBRES S dhle AP RS Rgptide 2;
the 22-mer: peptide 4; the 21-mer: peptide 7; the 20-mer: peptide 11; the 19-mer: peptide 16; the
18-mer: peptitﬂ’@pélﬁl,ﬁ e 17-mer: peptide 29; the 16-mner: peptide 37; the 15-mer: peptide 46; the

14-mer: peptip@46; thenl@roeeepistiditihed Zrnerndepigents dhacddepues ipaptiees@?; and the

10-mer: peptide 106. [0044] In further e diments, the aminp acid sequence of ide begins

from the N-te(r:PnI}JPl Oal[‘r‘ofﬁﬁ% élgf’dx d]%thg“'é E}I:a;%g?earslé% eé?’[qlé%g?e(gné%f 3‘%5%“?8@@@%9& tiguous

residues A,K,(Bolmxdr@bsth? pepiitts B1Y Mth@ﬁgmrw@lﬁqumee%ﬂéq ik mqmdegn other

embodiments i RMIPO g PRAHENSE AN RERIIE e s, cRImInG NG Aal pibe
P d K,G,and E asin

reference sequence DE 1 and includes the contiguous residues peptide 219

of the referenéefegpfetiarepEF RTEDE foovhsoth&1p eptireacid ayavricrief Sirepeptife fackidmdracid
dek?tionsI : suﬁ&ﬁug@ws, refees AUdEionsWith ﬁ@ﬁ@ﬁﬁiéﬂgl@@ﬂ%@{)@f@%@b"ﬁ%&%ﬁ??ﬁyﬁﬁce-
Preferably, the substitutions servat ino.acid substitutions, ar the substitutions may
be non-conse?@ﬁ@%&zﬁgégﬁﬁgﬁ%%ﬁﬁﬁ@e@&&%&@lﬁ?g B%%ﬁae?,ci?ic( ding the
peptides with saqoiocaicssatjuldy casiirab dte Suistacitabyicdentizdidal o ¢griantscohthaimaternce
amino acid sgguence, Mi &%ﬁg?c‘éedgﬁlﬁﬁ%zﬁf additions as compared to the corresponding

contiguous amino acids of the reference amino acid sequence, but may have conservative or

non-conservatR¥43LbstHaaenicsinaptideiscstsatiutivrsceniaimiby painsadediteahensiédétiEeofamino

acid seq uencehmrgir@rﬁ%pPdﬁﬁ@fmmgméﬂ%ﬂﬁﬁymﬁrﬁ R itgdio thedd: Y¥Ri4086/078899
PCT/US2006/002032 following: alanin%é,i&é)amay be substituted with lysine (K), valine (V), leucine (L),

or isoleucine ¢ Bt B8 a1EHiaY BREatS withdEpRItE Scili D) BRRIREPHST hay be
substituted witlepiddiRepBlidy Sinendeptiie be; shbglituied: withtideginjpepiiR): Olutrpite 13;

peptide 14; and peptide 15; the 19-mers: peptide 16; peptide 17; peptide 18; peptide 19;

peptide 20; and peptide 21; the 18-mers: peptide 22; peptide 23; peptide 24; peptide 25;
peptide 26; peptide 27, and peptide 28; the 17-mers: peptide 29; peptide 30; peptide 31;
peptide 32; peptide 33; peptide 34; peptide 35; and peptide 36; the 16-mers: peptide 37;
peptide 38; peptide 39; peptide 40; peptide 41; peptide 42; peptide 43; peptide 44; and
peptide 45; thev 15-mers: peptide 46; peptide 47; peptide 48; peptide 49; peptide 50; peptide
51; peptide 52; peptide 53; and peptide 54; the 14-mers: peptide 56; peptide 57; peptide 58;
peptide 59; peptide 60; peptide 61; peptide 62; peptide 63; and peptide 64; the 13-mers:
peptide 67; peptide 68; peptide 69; peptide 70; peptide 71; peptide 72; peptide 73; peptide 74;
and peptide 75; the 12-mers: peptide 79; peptide 80; peptide 81; peptide 82; peptide 83;
peptide 84; peptide 85; peptide 86; and peptide 87; the 11-mers: peptide 93; peptide 94;
peptide 95; peptide 96; peptide 97; peptide 98; peptide 99; and peptide 100; the 10-mers:
peptide 108; peptide 109; peptide 110; peptide 111; peptide 112; peptide 113; and peptide
114; the 9-mers: peptide 124; peptide 125; peptide 126; peptide 127; peptide 128; and
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(Q), or asparagine (N); phenylalanine (F) maybe substituted with leucine (L), valine (V), isoleucine (),
or alanine (A); proline (P) may be substituted with glycine (G); glutamine (Q) may be substituted with
glutamic acid (EMG? 28p4v8ihe (N); arginine (R) may be substituted with lysFEr(1830¢ea¢#ine (Q), or
asparagine (N); serine (S) may be substituted with threonine; threonine (T) may be substituted with

serine (S); angegaﬁeqiéé) ﬂﬁ@%@ﬁ%ﬂh@gq%yﬁéﬁa@qm hyiigolancing £he mﬁa’iﬂi‘ﬂéﬁt@é)’

phenylalanine Shi,)‘ alanine (A), or norleucing (Nle). For example, substifutions that could be made to
the reference Himind dcesadaeile!n s dr bl oatife inlomiremide de2s it heeliiRe (A) for
phenylalaninel (B) feptideat 79y aitipastid ositice 4-afdbepspietenoe; apdinepadis ISoguente)4 ghdtamic acid

(E) for glutamine,. .., at amino acid position 3 af the reference amino acid uence), lysine (K)
foalanine (ARECS e~ 0k SR TR e b e T e et gt ey ancior
serine (5) for tknineaEnteitheatmininoid skpositidelifcdfith@yefbidneeiamincdeittdstoudhee).

[0046] When spbsfityfionsarer ingidadinhe-Aminuacih S HENCES %dﬁlﬁférp@ﬂégﬁsaﬁﬁ the invention

(which peptides comprise unmaodified as well as peptides which are chemically modified for example
by N-terminal @TBRERs Hereaf- HoaTREli6 SR bOBPHIeI g cRAISERITamth iedpcertigipes
reference amiggiasutigequence, there is preferably at least 80% sequence identity between the amino

acid sequence of the peptide and the reference amino acjd sequence. Peptides having 5 to 23 amino
acids and incIT?(?fégo j@ﬁ%‘?ﬂ%eé&a %ﬁ{fﬁé%%ﬁ%ﬁﬁﬁ? &Wf‘r‘?@eﬁfﬁ‘éﬁegﬁ%?rﬁlgﬁﬁqgglfﬁence
will have betweBetab ot B0%etommbats 86l @), 29 5urito) it seeneacidentity thothd eetez@nce amino
acid sequenc ' havj ' [ ngd | ing.one aming acid substitution with
respect to thegﬁgﬁgﬁgg%%nag%%%&%%gﬁfg %v%%%%‘geb%ﬁ%?e&eéﬁ ’a% G80% t6 & 5’% glgﬁ)o' (i.e.,
-95.7%) sequéndariethagmieneidktequenas dehinrst dei@)seel 6 cevarepticfabdrning 28lto 23 amino
acids and inclyding Qne-aming aoid:substitstionwith ransshithesefeRRcaABINAacidnagauence

will have between about 95% to about 96% (i.e., -95.7%) sequence identity to the reference amino
acid sequencé@ P L IHQUNE B AT 4 ians fchieptigesibesating aeia Sostitutions with
respect to thepteferedemam nidaeithaagyeocpill thawe-hetween dabptie80%nto: ahpuid2%he .e.,
-91.3%) sequgnce identity.ta.the reference aming a quence. Peptid ving 16 t0.23 amino
acids and incl%i:j%Srtv%pé}rl%??dqggigés%%tipfﬁgégqv%t Grggpé%lf tge%gfﬁgﬁﬁﬁgg énn%hdj %’% eszeacjuence
will have betvibedaeut BPE 18; dioli-1SWHBIHEREID 188 95-ME T e SRG064:00208192% (i.e.,

-91.3%) sequesss identity @%@r?ﬁﬁ@ﬁﬁﬁ&%ﬁ%@%‘&ﬁﬁ%ﬁ@%; RRPHAER, N3N 26519, 4B3MINo

acids and inc g two amino acid substitutions with respect to the reference” amino acid sequence
will have betwdsREhEEPRALS about 92% (i.e., -91.3%) sequence identity to the reference amino
acid sequencen(Reptides hiavirgekhdid@@nine acids ansdgebiding theermine asichsubgtiutions
with respect tRII e%ggeﬁraexgﬁleo kit .no(% %%ige%af uceens%%uence PEPTIDE 1 and includes the contiguous

residues A,K,G, and E as in peptide 219 of the reference sequence PEPTIDE 1, while in other

embodiments the amino acid sequence of the peptide ends at the C-terminal amino acid of the

reference sequence PEPTIDE 1 and includes the contiguous residues A,K,G, and E as in

peptide 219 of the reference sequence PEPTIDE 1.

[0045] The peptides may include one or more amino acid deletions, substitutions, and/or

additions with respect to the reference amino acid sequence. Preferably, the substitutions

may be conservative amino acid substitutions, or the substitutions may be non-conservative

amino acid substitutions. In some embodiments, the peptides, including the peptides with

amino acid sequences that are substantially identical to or variants of the reference amino

acid sequence, will not have deletions or additions as compared to the corresponding

contiguous amino acids of the reference amino acid sequence, but may have conservative or

non-conservative substitutions. Amino acid substitutions that may be made to the reference

amino acid sequence in the peptides of the invention include, but are not limited to, the
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will have between about 80% to about 87% sequence identity to the reference amino acid sequence.
Peptides having 20 to 23 amino acids and including three amino acid substitutions with respect to the
reference amino " AEiF L&Y &N e will have between about 85% to about 87% BEHYSAMS/I4&NEty to the

reference amino acid sequence. Peptides having 20 to 23 amino acids and including four amino acid
substitutions fitlovéspeeldaibeApiede besustineaciith Seane(IC] Willkave, haivee(lkput 80% to

about 83% (i.e,, +82.6%).sequence identity to the reference.amino acid sequence. [0 In peptides
of the currentll?wb\}eé%l%%?\?}%i ?%%b%%‘f%@gn g%kﬁgsﬁ%sﬁug?%ﬁ‘% adig l(gqaﬁ% ’d%%’ﬁler[?géitlﬁwage peptide
(which is a 24bmelstitissdteifbrpiolionePantisioadio irea be snbigiraies R tampncadR)selpirmioe (a 23-mer)

selected from Zh@n} I j i | i i id sequence
which has a 95. ’5%}%& - 60)26t séq%genr?(%%léﬁe%%?ﬂt}gl h%ég}ringiér?gu gﬁ?ﬁ%ﬁ?ﬁl\gﬁgﬁ ?ﬁqégritia%gr@nbe peptide

with which théS?E5fiEe @hey (AR BGSR), Babh Bt HRsH Bt vt Fyein () iaameaiho acids
in said 23- mehprovidasmpeptidn ik Ak ANNE P&IdspRALARANYRISHIRIR P eI B0 M5tk ).
86.96% (or -87.012)1, 8.2.%1[? é?rt-SS%) @nd 78.27% (of. -78%) seqP:Jence identity, respectively, to the
reference peptidé amiio aki %3&1’1%‘?1% > RWATIGHHRR Sk BLERS on BRORE STRBTHRLY Hour, and five
amino acids irihae@@inmahponiced anppidebuittuiad witlineraei (SSeaqudendm (Vg masasudstianed (or
-95%), 90.91% (or, -91%).,86,36% (Qr ~86% .82%(0r,-82%). and £7.27% (of-77%) sequence
identity, respe&%%géfﬁé{lggtfﬁ@’réggéﬁggé %ﬁe’gﬂ glga%ﬁ?ﬁg@é 13%%%%1101? @&hé@é%%@@f &l %TIITH ion of one,
two, three, fouNlghdFive amine aeadtiiens haheruldbridude doghpticferonies amiapeid switdesegirence

which has a %@ﬂt%tﬁe%%%’%ea%ﬁtﬂig w&m(ﬁiiﬂt%ﬁﬁﬁ QPA%@QA%%&%@%%%M @F%%g/%(,' 6%)
sequence identity, respectively, to the reference peptide amino acid sequence. Analogously,

substitution ofBYRY 80 AATEEE T, BiEF e oA HMRCRIGS TR 5 Intp BRI B amtiean
amino acid se@goags, whitinbasia 0086 (9HX)e L% BRaRHe {8 396h AR P (80%), and
75.00% (75%).sequ identity. . respectively, tathe reference tide amino acid sequence.
Analogously, élu lgﬁ‘[ %zieﬁf’oaég%h ltl\}\cl)oef%f%ic 0es,1 %)’r?éo%oal?fl Qﬁn?n%%&é%?%egcig%%or %:é\;i%%ls rzlacicf)eptide with
an amino acickeéquenoe Whichtheeem@4 PU%we(-9596)n8 QAT Do (HB9YE ) Bl 2 tFer 84 %6)imnatiAs. 95%
(-79%) seque e'y;j,@ggtity, respectively, to the reference peptide amino acid sequence. Analogously,
19 WO 2006/073899 PCT/O0S2006/002032 substitution of one, two, three, and four amino acids in an
18-mer provid@84Phepti@spithosHtubiong 6 adialedaiiaribe amnerpridseoenomsnf thonepiidss g oo (-89%),
83.33% (-83%wvaiehn/ (Wi BYopep# 896 GagHeNaercERttyd aepactiveiidte Wiscreler engaipgptide amino
acid sequence.OAi 12 @?lélg ﬁ%%s%g%%i%&(){}ﬁy(}w& three, and fgurt_amino acids in ac? 17-mer
provides a pePtaeith af AnHo Aaid Sogar i Sch il Bad3eRion 3YE} BB 3N 8806), 82.35%
(-82%), and 78n784ok 7 6) seppseticthédeftityceespactivel peqodhe, teder énpefoeplide: aming0acid
sequence. Ar@@%\:’é%@ﬁﬁ%@ﬂy&% ‘Eﬁe%ﬂﬁn%‘"é%i&'@é‘&&eﬁ@ %if %peptide and the reference amino

acid sequence. Peptides having 5 to 23 amino acids and including one amino acid

substitution with respect to the reference amino acid sequence will have between about 80%

to about 96% (i.e., ~95.7%) sequence identity to the reference amino acid sequence. Peptides

having 10 to 23 amino acids and including one amino acid substitution with respect to the

reference amino acid sequence will have between about 90% to about 96% (i.e., ~95.7%)

sequence identity to the reference amino acid sequence. Peptides having 20 to 23 amino

acids and including one amino acid substitution with respect to the reference amino acid

sequence will have between about 95% to about 96% (i.e., ~95.7%) sequence identity to the

reference amino acid sequence. Peptides having 10 to 23 amino acids and including two

amino acid substitutions with respect to the reference amino acid sequence will have between

about 80% to about 92% (i.e., ~91.3%) sequence identity to the reference amino acid

sequence. Peptides having 16 to 23 amino acids and including two amino acid substitutions

with respect to the reference amino acid sequence will have between about 87.5% to about
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amino acids in a 16-mer provides a peptide with an amino acid sequence which has a 93.75% (-94%),
87.50% (-88%), 81.25% (-81%), and 75,00% (75%) sequence identity, respectively, to the reference
peptide amino actdPSEHUEHERE. Analogously, substitution of one, two, and thré&HHiAHSIN a
15-mer provides a peptide with an amino acid sequence which has a 93.33% (-93%), 86.67% (-87%),
and |80-00°|/° (@%Xﬁ@mnfﬁid%ﬁwcdw%@ﬁw{ue wmogaiﬁﬁe%ia@%%@gmﬁm@%wnﬁe-
Analogously, stiytion of one, two, and three amino acids in a 14-mer. provides a peptide with an
amino acid se%%qeon%we FhicH %%%1\%5? é@é}tn%-@?%?}l@% ?*?1@3‘%§%%3?%%W8¥%5P@/8f(%@}§)f éeéﬂifﬁ ce
identity, respeatisiactd sepicefereilcbapdptidecaring 46%d seduwenea%Ahalogtiudly) sujpstitation of one,
Qchnwhich has a

two, and thre ' ids.| -mer proyi epti it iNo.acid seq
R A S e R G R i O

reference peptiiidivgilBes@ise dad b sty suslyesnessiiiiorstanse o0 apid sersensenino acids
in a 12- mer prauidesaAeRbdenniitan aminc.esid,segueRceiuhien D an 32 &t¥a iR 4B 3.33%
(--83%), and 75.00% (75;@ e(hue,nce identity, respectively, to the reference peptide amino acid
sequence. AnSTOEBEN" FEASHbRe* AT LA dRidinehres AmEqReidEs BuEeRtide with
an amino acidvaédospee wiichdiasmOthAidadid3dqUehandid h82%e(wB20)bsBRINCE BentEyYs
respectively, to the reference tide.amino acid. sequence. Analogously, substitutjon of one and two
amino acids ingeaa‘i% -cr%ledr’eg[r%m%ggeff %8%88%%&”&‘&%%& ugrg&d?gé%&egr%glﬁﬁnc t%%té T80 00% (90%)
and 80.00% (809 andquenémgdentiminespad ivdiitbothw it fmumctipiptidémmin eraicid ®ahuence.

Analogously, SHASHUIAM $LOOBANCAVBARINGD, BCbbuls 3 Prmer RIOMES ARARILR AR, EmInO
acid sequence which has a 88.89% ('89%) and 77.78% (-78%) sequence identity, respectively, to the

reference pepRigEIHiTBIRACER5HRFRE: Analogously, substitution of one and two amino acids in an
8-mer providepedeptide prjthidan cmioouaeitt SeaHencaywhichiasaBd Rt {-88%ianaih.00%

(75%) sequence dentiespecively Lo clpronos penide aming aaid sequence, analogoust.

substitution o’rsg%e amimo acidina’ /- mer, 5-mer,
acid sequencewhphvira® a8517 1941 (863); 83233061]-588cB% B0 MOY6{Ba) 2drachiRO AND

20061078809 LTILIS00610020527500% (A SRAREIGRonin fesRRRINEY, o) reference

peptide. Preferred amino acid sequences of this invention have greater than 80% sequen():e identity to
the amino acide®¥gGekicatty ehefaréicr deyamsesintisreisrenseastidenide g euhard mev
sequence idesitidtathe ARIBELASIY SEEHBRG IFrie IBfRCRGE SRRURRCANRABG MRS Rirferably
between 80% and 96.%0 sequence ic{ ntity to the amino acid sequence in the reference set%ugnce. The
preferred amifid aRid Seq i Eas TAR %1%6??83% RESEFATRERY CrHamicHIy boited A th &t tinal
peptide amind gredyip 8262 %0(@2Blineamalfh2iic ¢arbtsdylicaichraiehtity) osepdurafesablyiio a C2 to
c16 linear alnbatiscefapiXlGasld sk, oSt IEIRIARNY 10.8:{1i% Gridhd 6 fliRbalg carboxylc
acid moiety, by an amidé bond, and optionally C-termma

and five amino acids in a 22-mer provides a peptide with an amino acid sequence which has a

95.45% (or ~95%), 90.91% (or ~91%), 86.36% (or ~86%), 81.82% (or ~82%), and 77.27%

(or ~77%) sequence identity, respectively, to the reference peptide amino acid sequence.

Analogously, substitution of one, two, three, four, and five amino acids in a 21-mer provides

a peptide with an amino acid sequence which has a 95.24% (~95%), 90.48 (~91%), 85.71%

(~86%), 80.95 (~81%), and 76.19% (~76%) sequence identity, respectively, to the reference

peptide amino acid sequence. Analogously, substitution of one, two, three, four, and five

amino acids in a 20-mer provides a peptide with an amino acid sequence which has a 95.00%

(95%), 90.00% (90%), 85.00% (85%), 80.00% (80%), and 75.00% (75%) sequence identity,

respectively, to the reference peptide amino acid sequence. Analogously, substitution of one,

two, three, and four amino acids in a 19-mer provides a peptide with an amino acid sequence

which has a 94.74% (~93%), 89.47% (~89%), 84.21% (~84%), and 78.95% (~79%) sequence

identity, respectively, to the reference peptide amino acid sequence. Analogously,
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chemically bonded at the terminal peptide carboxylic group to an amine such as ammonia or a
primary or secondary amine such as a Cl to C16 linear aliphatic primary amine, by an amide bond.
[00481 Example¥&F&044tiNon variants of peptide 79, a 12-mer, include, forP&TAMpEs/813tde 238,
where Q at position 3 in peptide 79 has been substituted by E in sequence 238; peptide 233, where A

o s s e e S S A e
in peptide as been substitut | fi 34; peptide 235, where A at positions 2 and 8 in
pepr:ideb79 haﬁ?ﬁiﬁﬁ%‘fﬁﬂf@y )?135%? tﬁﬁg%gt?(ﬁ&’ %g/ggéjﬁtig éé;g%\/%@é%ﬁ;% t(%a&ljn g;pr':ide
79 has been s i Acupestident28;/repepti iiwehefgdf catpepsitommlibinchkptide as
been subsiituted iy & IR, AEGE. 239 RERYe #40. Wie's,G.aLposiion 11 in aeptide 19 has been
substituted by A ir]Joeptl e 240; and peptidef , Where E at position TR pepstlélem} has been
substituted byPROTd gRetpiendidel Wit 00 £9) EX agitbtesuehenitsbiitutionatibiits (0P pEptiRfe2806, a 10-mer,

include, for e><@mpr?B PEPIKR-236: Wharesta A RASHNA RN DO LS. R64) syRtituted by Ain
peptide 236; peptide 242, where G a%f)osition lin pepticclle 106 has been substituted by A in peptide

242; peptide 2 ?Wé’r@’@%ﬁ%&qt% SRR A Y08 HEY FERHIRo8RE G- BY o T s5e pEdIE VY 3.
peptide 244, viligne Sidt positiom&iprpejdide Jabitasitean.aubstitited fehdvwarptide 2447 peptide

245, where K iti j ' [ in peptide 245; peptide 247,
wherévTez;(ta pogtt?%%a; E|(§r)|pp5)%:)}’:igeg g%?%t%%%ﬁ%%%gﬁé?g;&g@%g%é@%ﬁ‘ﬂgg‘%%1 e%&ﬁt%é‘%é%" ere K
at position 10 i the prigenoobeisibemmsutsstisatednioy. Atnl paptitie 248, tiweptidkoa43ywhere IC at

positions & an0 A 106 RRNEOH HECD SUBUVISFLERSDLA OSRING R1I0050)

Examples of a substitution variant of pe;gtide 137,"an 8-mer, include for exa

F at position £hIpeptide 137884 et /sobsrlR8G D) KoMe)aptisaceddentty \RrsPeiveise F8899

VCT/US2006/4 868 1efiadd dmasyirssefr:sidd st gnuvigriamsahupeRtide £l 8wa 4ndnghetnclude for
example, peptide 251, where K at position 2 in tide 219 has been substituted by A in peptide 251.
10052] A subsHOA TR A BEBIAL SOTFxa RRUSHBAR AR RS ARSI B4R o
peptide or in tf_r@ﬁ%ﬁn &iﬁ’él %ﬂeﬁﬁ&/a)l,lwrdddiﬁé% pePtidiequstvasicinitgxampieyvely, N- fey risanamide
such as a my i ARG acsivh amides Aol Anide asdRe d.erein o 0T Ueh ARl
example, a C-terminal amide such as an amide formed with ammonia, ahd such as both an
N-terminal anfide #id RrCitssaipratidaivih prosspoasehseenienstieh heluded ifottd2imino acid
sequences of $he peptides PhHerdugention withrRsRACIIA NS refssancsaming @@é@eﬁeay%ﬂﬁ% there
|

is preferably at least 80% sequence identilt between the amino acid sequence of the peptide to the
reference amif® Rei SEGHSAER: PRIRRNE AN B UGS aRkirE Y di Bt eRpATsHeadiino acid

deletion with mer provides a peptide with an amino acid sequence which has a 91.67% (~92%), 83.33%
(~83%), and 75.00% (75%) sequence identity, respectively, to the reference peptide amino
acid sequence. Analogously, substitution of one and two amino acids in an 11-mer provides a
peptide with an amino acid sequence which has a 90.91% (~91%) and 81.82% (~82%)
sequence identity, respectively, to the reference peptide amino acid sequence. Analogously,
substitution of one and two amino acids in a 10-mer provides a peptide with an amino acid
sequence which hg\s 2 90.00% (90%) and 80.00% (80%) sequence identity, respectively, to
the reference peptide amino acid sequence. Analogously, substitution of one and two amino
acids in a 9-mer provides a peptide with an amino acid sequence which has a 88.89% (~89%)
and 77.78% (~78%) sequence identity, respectively, to the reference peptide amino acid
sequence. Analogously, substitution of one and two amino acids in an 8-mer provides a
peptide with an amino acid sequence which has a 87.50% (~88%) and 75.00% (75%)
sequence identity, respectively, to the reference peptide amino acid sequence. Analogously,
substitution of one amino acid in a 7-mer, 6-mer, 5-mer, and 4-mer provides a peptide with

an amino acid sequence which has a 85.71% (~86%), 83.33% (~83.3%), 80.00% (80%), and
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respect to the reference peptide will have between 80% to about 96% (i.e., -95.7%) sequence identity
to the reference amino acid sequence. Peptides having 10 to 23 amino acids and including one amino
acid deletion With’v%%’é@? fthe reference peptide will have between about JiK {52AH a1 PS8 (i.e.,
-95.7%) sequence identity to the reference amino acid sequence. Peptides having 20 to 23 amino
acids and incliflingaisaminmacicideldtionesyithtivelsp ecthtortiiersnie fapdd p epifdead dinfiavadié tween

9% 10 about J0¥lLs or S8 M SESDET et UM serence. amine et aggyence. Pepides

having 10 to f amino acids and inc wo amino acid deletions with respect to the reference
peptide will hasevbeenioche atforneosedes atsomooPniePrablydeBosstijuend @ tesriyersehe reference

amino acid SefeRCR, RERTGeS RAVIRG.LAOZ B SrigeRe Idy @Rl dnaliding.hieraminoneridgeletions

with respect to the referoence peptide will have between about 87.5% to about 92% (i.e., -91.3%)
sequence ideRBE) BIRE ReteFasics idsitby fefepnencl! sapnfedHbeiFRi2e s $IURfo Meids and
including two pweitkiecaaidifle o8& vitdespant tptiberefalenaenaaptidenvdhinavendedtuern about 90%
to about 92%tg.e.,,1- 1.3(‘?)3 sequence idgntia( tto e referepcg 9min acid seguence. Pedptides having
15 to 23 amino acids And mdudingihree dhihe e BelLhRe WitA TREPEL AL S FeferEnice peptide
will have betveefsrablyub 8095 ttoGibbues Aipbsprervsiieatitnoitiy, referenderarhino aCicbsequence.
Pepiides having.2dg & AI0E.ACIR A Bgane 1hies, Aming. acld slelinns vtk esheg) to the

reference peptide will have between™about 85% fo about 87% sequence identity to the reference
amino acid sedGBhedlPpdedat halrmgel RepEle Ame el smenrdmarfaaineFsb BT EORifGhs with

respect to thergfpiance: RepiideyithhevadieiveentaltnutifY o Maau b ¥y (keined8yoi) sequence
identity to the re%ﬁrgnﬂif amino acid sequence, [0054] As stated above, one or more of the amino
Eptited’ifa

acids of the p y also be 22 WO 2006/078899 PCT/US2006/002032 chemically modified.
Any amino acfdodg]dificainmsinowfisuhstitetart aaynieofiagado then Hnino, acitigigffthepepiides using

any method k d X : iments,the N- ' ndlor C-terminal amino
acid maybe rﬁ%ﬁe? %iégéﬁﬁ%gﬁ-%%éﬁgﬁgﬁﬁgﬁﬁ o%ﬁ%%gt?)é’es ﬂrﬁ%%?%ena%%g[ed,
amidated, or #6ptEied3d: teerLeriipdliariio TrpdiKke)/§lnspeanautishteiedrhple, itheetiderfdtial amino
acid of the peptides may br.AMdAtRd A0 SIarfign & 1oL tesrinsaarbrry - PPk srup. For

example, the N-terminal amino group maybe modified by acylation to include an)é acyl or fatty acyl
group to formRREInTde; MRREMGA LR PAHlD i BePEde T2 P s YRS Py roUp PRridime
embodiments2iliedNpteiadba| whein @ gt@upitinay hepepoidiieies beeiid®dAituaeybgroupdepiirg formula

modified to el L B aen Ao A T BRI D e B T s g

from 1 to 15 citbareritdpistor ndeG-tephminsitiamihdnauiptige tHehpe pticesrhstijutad biba oheenisklly

modified. For exampleciR&r41, where E at position 12 in peptide 79 has been substituted by A in
peptide 241,
[0049] Examples of substitution variants of peptide 106, a 10-mer, include, for example,
peptide 236, where F at position 4 in peptide 106 has been substituted by A in peptide 236;
peptide 242, where G at position 1 in peptide 106 has been substituted by A in peptide 242;
peptide 243, where Q at position 3 in peptide 106 has been substituted by A in peptide 243;
peptide 244, where S at position 5 in peptide 106 has been substituted by A in peptide 244,
peptide 245, where K at position 6 in peptide 106 has been substituted by A in peptide 245;
peptide 247, where T at position 7 in peptide 106 has been substituted by A in peptide 247,
peptide 248, where K at position 10 in peptide 106 has been substituted by A in peptide 248;
peptide 249, where K at positions 6 and 10 in peptide 106 have both been substituted, each by
A, in peptide 249.
[0050] Examples of a substitution variant of peptide 137, an 8-mer, include for example,

peptide 250, where F at position 4 in peptide 137 has been substituted by A in peptide 250,
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terminal carboxyl group of the C-terminal amino acid maybe chemically modified to include an amino
group in place of the hydroxyl group. (i.e., amidated). In some embodiments, the N-terminal and/or
C-terminal amindVAtHHEArESHbL chemically modified. [00561 The peptide mayRsd/&E3466W2432he amino
group of the N-terminal amino acid to form an N-terminal amide with an acid selected from the group

consistling of Ig'll)otosQZ_ to E@ﬁéﬂ@%ﬂ%@?ﬁm@gm?@pm@{m 'Q%_@é%@%%@% @tﬁéﬁ@_éxﬂsdé&ﬂ%{g&; .
example, an N-terminal amide with acetic acid, wi nojc acid, with butanoic acid, wi exanoic
acid, with octan F&q‘gg%ll,’vv\ﬁ fal{%%%l% ,Wiﬁpﬁgéggﬁé&bﬁﬁb‘?%ﬁﬁu{%‘h‘%édﬁr?c?@‘gﬁi%ls%myristic
acid), with heX&@82janoié additwitbnS-inéaa geptidosodhcic desitibetiatdaannisedaithevitimdimaiadecenoic
acid, with | 1- i i it 0 : ienaic acid, with 9,12 15-octadecatrienoic acid,
Aith 6.9,12-00 e B € B o i e P ERETE WF

11,14-eicosatétradiibiEEdisugiths 518y1istey] amidisesapetitasrion asidhalile dodessaeithanith, with
13-d00059n0i<ﬁxﬂ§éﬂeﬁl\é§bf&}€x&&g‘1§:,&@Jt@ﬁﬁﬁﬁ@%ﬁﬁ@%ﬁ%&a@%ﬁﬂ&@%ﬁ%@%@ﬁ%ﬂfﬁoﬂﬂga@nd the

like); (i) trifluoroacetic acid;_ (iii) benzoic acid; and (iv) a C1 to C24 aliphatic alkyl sulfonic acid which
forms an aliphSf8 &R SRRSHEming, ards et the-esrignebamiddhatic alkyl carbon chain structure of
the sulfonic adith33] anaWgenddetives atthelalphativaikihcahexyliceacid shainsdnithe afipbatic alkyl

carboxylic acids described above. For example, a peptide may be acylated using a carboxylic acid
Group repraso TR (DS ak e AT e i asE RGBT EFEg o SISS N
2006/078899 ROTYSRBOGINDLB2: dltivation asfdheguarbosd/iic: aeidi dedo thtorééarmenaarmidecid

represented a -Cs) - NH-neqntide: 1 ' by
reacting a sulf%eré%g%d %&i@%&%ﬁiﬁegg@%?%ﬁ%ﬁﬁH %;%(%\l}v %rr%q%{((%?ﬁ%fW&

] € . alogen or OCH3
or other compEiBfst te dAkegraaH PRidaiN herphrE s grote T O miic sufdAdmigevRssfesented
ils (Ci- _C2|3)-amtﬁy(d@a%eh&ﬂgfa@?§dlﬁ}iﬁe%;7ﬂ ﬁ@é@ﬂé&ngfzﬁﬁlé@@ FPJ@AH%? d?dréqMHﬁh@ﬁme@ eﬁhEpUFf’ tht.hﬁ
-terminal aming acid may be alkylated. with a Cr to aliphatic alkyl group, the structure of whic
aliphatic alkyl 116%1%161 Oﬁ%%%@@n %%ﬁ%%\?&%%%ﬁ%ﬁ%@ﬁé) gﬁé%?@&?%&?&grﬂﬁ‘é, 668 an aliphatic
aII_<yI halide oreézgtml?@b(atdca_hﬂw%%‘cﬁm a@fiﬂ?%)tgeqlmw/ﬂéﬁﬁtimsykatgemhppaafEr@bd:ydusing a
DT s sl asimark i) SPRaAGd sRl IhAAGIITINE ARIDIRFILIRY s o0

modified at the terminal amino to include any acyl or aliphatic ac tty acyl group as an amide,

including an atsERACHidL (RETencrEtds )Y Bl Anitdtei rovty e dother QPP fbep R kasayinpoup, a
octanoy! groupicatieeanABsMB: AtiadacrnRylbaed Pp & RLarRsAn oY UmifNEXRdgRanoy! group,
a 9-hexadecenoil roug,, a octade,can?g/tl_ group, a 9- octadecenoyl group, a 11-octadecenoyl group, a

9 12-octadecallidX %6 8Lﬁ5n1509a31§ Q%_ 10ns with respect to the refefence peptide will have between
about 80% to about 92% (i.e., ~91.3%) sequence identity to the reference amino acid

sequence. Peptides having 16 to 23 amino acids and including two amino acid deletions with
respect to the reference peptide will have between about 87.5% to about 92% (i.e., ~91.3%)
sequence identity to the reference amino acid sequence. Peptides having 20 to 23 amino
acids and including two amino acid deletions with respect to the reference peptide will have
between about 90% to about 92% (i.e., ~91.3%) sequence identity to the reference amino acid
sequence. Peptides having 15 to 23 amino acids and including three amino acid deletions
with respect to the reference peptide will have between about 80% to about 87% sequence
identity to the reference amino acid sequence. Peptides having 20 to 23 amino acids and
including three amino acid deletions with respect to the reference peptide will have between
about 85% to about 87% sequence identity to the reference amino acid sequence. Peptides
having 20 to 23 amino and including four amino acid deletions with respect to the reference
peptide will have between about 80% to about 83% (i.e., ~82.6%) sequence identity to the
reference amino acid sequence. |

[0054]  As stated above, one or more of the amino acids of the peptides may also be
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octadecatrienoyl group, a 6,9,12-octadecatrienoyl group, a eicosanoyl group, a 9-eicosenoyl group, a
5,8,11,14-eicosatetraenoyl group, a 5,8,11,14,17-eicosapentaenoyl group, a docosanoyl group, a
13-docosenoyl gMABY/A7§890,13,16,19-docosahexaenoyl group, a tetracos&GEHGAOGPO2ATich
groups are covalently attached to the terminal amino group of the peptide by an amide bond. [00581

The C-terminaharanyifReidorawp ahihe frigrninal-a0H0RRA%d of s nentides fihe igyvention may

also be chemically modified, For example, the C-terminal amino acid may be"chemically modified by
reaction of the"BREAASP ERBRRIAC S LG B FSHAL powhide thitkrtan amine to form an amide group
such as an anjis3if amimestie; eibadineeief e Sltarkird alipbatcataharminpopkiarablya linear
aliphatic alkyl amine; .an.amide of a, hydroxyl-substituted C24 aliphatic alkyl amipe; an amide of
a linear 2-(Cl?g)é‘};id';ﬁg%%ﬁ?&nﬁﬁyﬁgxyg yél?xi%réu%?gﬁlﬁﬁ)a%ﬁ e&?‘?%“fﬁfgén@?' i’ﬁ %%’Yfﬂ C-{:'nethoxy-
poly(ethyleneaxyifiatednyleaeitated b dipe (itbomitel ratito GRIEN emayamicihronRHE thiphderarnale group

or an omega- BgoXy(RAWRIREAR Ay AbAMIAR A LI!S D 0l dP.dThe. Eogpina

carboxylic acid group of the C-terminal amino acid of the peptide may a e In the ester

selected from SHEBrd P TSty Of-Hinaiaal porne e W Lo bamptfiedcprieihicdnaleds ester of a
2-(omega-methgxacaaly (eifen sy b ethansl 8rasNnviare AdSdeamQoie 1. [085l The)C-terminal
carboxylic acid group.on tlhe (Pepljﬁlje, whi%%m be re@re ented 24 WO 2006/078899
PCTluszoOG/B‘bg%B’é%‘S Sy tRE TBrmu s B i 83@(‘63% AR IR GERER B RS 48 an
activated forminsludh asaastarioopxheiagithualide CtaBoxhiadaid antiasicer bdytsdaBucainimide
ester, pentafl QR r, 3 axy-2.3-dihvdro-4-0xn-benzo-triazone (ODhbt) ester,
and. the like tg{ %g%{%?ﬁé}{rég% é%%a?ﬁ{ﬁ gtr%nr?%%éé gééﬁ%r%}ﬁ?gé? é%c(?]il)(% e{lr)?(?( n%l,pgl}%\flenr%bly ammonia
or a primary afﬂi’ﬁél,l%@(ﬁﬁgﬁeW?Wﬁfé%ﬂh%ﬂﬁé}hﬁéﬁﬁ% pGoupdrimtAdopbptidbonatoprotdited by

synthetic cherniggiy;campatibleiPrei@stRgarauns Wel koensninineAsha{peplids sybesisc.
especially of peptide solgo& ase sy tBESIS such as a ben,zil ester, a t-bu%yeste%a phenyl ester, etc.

A resulting pefSttERahTR B¢ Vegiﬁ’fﬁﬂnﬁgﬁfﬂ@? ok HefenEsiBy-Nedisied takeidnde
being at the Catermiimapend.inbthe peptide)iverereiods3 @eq aRaxa)jndepand enty salestcehfrom the

group consisting of hydrogen; Cl to C24 alkyl such as _methyl, ethyl, butyl, .isobutyl, cyclopropylmethyl,
hexyl, dodecyl, tee{rfglgégc?/ﬁ%zoﬁdﬁgweﬁﬁlg%émgés?gll'lagea(rje é’ﬁ)})\clf(le%f?é@/lﬂﬂ%&gﬁl &éterminal carboxylic acid of
the C-terminal#fho acidanaptidsndebeeriende thepmamigoal aftiyelotsinsubistititech@Rtto C24

aliphatic alky! apging, tthe,iydixstgxoup Helbg atfached it Acahap alguiEathar than a nitrogen atom
of the amine) such as 2- hydroxyet,hglamlne, 4-hﬁoxybu%§mme, and 12-hydroxydodecylamine, and

the like. 100611 Theitaferififat eiBuis ffetratrdraypricnatly srfBrisdrcabreaririecist Gydroxyl-

example, an N-terminal amide with acetic acid, with propanoic acid, with butanoic acid, with
hexanoic acid, with octanoic acid, with decanoic acid, with dodecanoic acid, with
tetradecanoic acid (myristic acid), with hexadecanoic acid, with 9-hexadecenoic acid, with
octadecanoic acid, with 9-octadecenoic acid, with 11-octadecenoic acid, with 9,12-
octadecadienoic acid, with 9,12,15-octadecatrienoic acid, with 6,9,12-octadecatrienoic acid,
with eicosanoic acid, with 9-eicosenoic acid, with 5,8,11,14-eicosatetraenoic acid, with
5,8,11,14,17-eicosapentaenoic acid, with docosanoic acid, with 13-docosenoic acid, with
4,7,10,13,16,19-docosahexaenoic acid, with tetracosanoic acid, and the like);

(11) trifluoroacetic acid,

(iii) benzoic acid; and

(iv) a Cy to Cy aliphatic alkyl sulfonic acid which forms an aliphatic alkyl
sulfonamide, wherein the C to Cys aliphatic alkyl carbon chain structure of the sulfonic acid
is analogous to that of the aliphatic alkyl carboxylic acid chains in the aliphatic alky]
carboxylic acids described above. For example, a peptide may be acylated using a carboxylic

acid group represented as (C;-Cyp3)-alkyl-C(O)OH through dehydrative coupling by way of
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substituted C2 to C24 aliphatic alkyl amine, wherein the hydroxyl group could be acylated to form an
ester with a C2 to C2(4 altié)hatic carboxylic acid as described above. Preferably, in the gpbgé)tide amide
at the C-terminal'ehd’st’ %sz)geptide represented by the formula peptide- C(Oﬁé@ﬁ%’f% | (ﬁ‘ﬁdrogen
and R6 is selected from the group consisting of hydrogen, C, to C24 allcyl, and hydroxyl-substituted
C2 to C24 alkyttiiafe2]of e Cafeoryihabadrionylic fcid of thede sgnmsaatdaifo, AGid-aliay-H& @pnverted
to an amide g§g lineay2- aliphatic.akyoxyethylamine, Such an amide be prepared,
for example, by régagﬁ?gn' o%%aﬁgr)lgega% ,10C24 a}iphat%%/ a%g:ol?o %1%%%‘%2 i%rsﬁﬂ%&y(frr%%&is gl(l%i?/me with
2-chloroethanGrrsepeaisidiasd Ginban-akyb-88h)akpihdte alkyhethzavodr GBiEhor athbrecempatibled to an
amine by oxidgfion iR dehvsevirlitwar e grriMe BRinalion (aRARReHRsxample using
ammonia), or by conversion to an alkyl halide (e.g. using thionyl chloride) foljowed by treatment with
an amine sucl@ﬁ%‘ﬁhﬁ'ﬁﬁ'ﬁﬁ@é}%@ﬁt e C-terminal carboxylic acid of the C-terminal amino acid may
also be convgoEEyro amamidthafamaieeta-Nainixytpole thylenetxy INataminihere n is from
0 to 10, which_can, be.prepared from the corresponding omega-methoxy-paly(etlryl X ethanol,
for example, Bgagr;bnevaelgg%%e% t]ttjé £ c}opﬂo 2t éﬁ%%ﬁi?ﬁeg%g aléécrl ee%%cbg%\?eogj[é%%c% ﬁgﬁé%éﬁgl
embodiment, gieu iteandieratibadabryemalketooneytecefficated dex 214 Qs DBSHO

PC'P/US2006 L | = [ ' en and
R8is a linear éﬁ%@c(ﬁlgdéggﬁgﬁﬁ&bg% gﬁ;?%@é?ﬁ?ﬁ%%% W%ﬁ%@%ggﬁgwgﬁia?f%%%%%ﬁ%ortion IS
S

as described aP&veHlA grdupeasy ek o GEtEFY . & hOY oninabanyipn pojd may
dO:je(CerOi(yetWJaﬁ@dr;lmlﬁﬂ%@ét%ér?ﬁﬁiﬁm@fﬁﬁ@f hnoaadlm& éﬁ;aabymeqﬁpﬁa_ew@%i—faﬁyoacyl gow
poly(ethyleneoxy)"-et roup.where then of t oly neoxy) portion is fro to 10, such as
e e

- oy Ligrd : . a PN ylic aci
group of the C‘g}g‘g inal amin i(ng hsm&liﬂ%c %@8 b &% gcf )\ Iof N ester of a Cl to C24
aliphatic alkyl alcohol, tﬁ%ﬁ%ﬁatic alkyl portion o%ﬁ?g{ coﬁ’o%as escrlé%og% 6ve. The C-terminal
carboxylic aci@<éeasnopisan terhipdndaenperherenes i geystieieendipnaisbaeum alfel fotn of an ester
of a 2-(omegasJiRetbamaérdyERM Y8 BENIL -RtkanRLBIP RN Sra R dsB PN Aup, 49, ahighgan be

prepared from reactign of 2-methoxyethanol as a sodium 2-methoxyethanolate with stoichiometric

y
amounts of etﬁﬁﬂ&ﬁeagﬁgolé:*ﬁ?@?&?&ﬁ%ﬁi‘@%ﬁ@rﬁ}%ﬁﬁt%Iebéﬁ&aﬁ%%%‘?@&%?fﬁe%] A side chain
inhan allrrlﬁnc_) adtmboﬁamgmpﬁ@eﬁlmayga@ﬁdyggm?mwaﬂ% mmjlffetﬁ-diﬁbﬁliameiﬂ%ya@dsmw group in f
phenylalanine, Qr tyrosi substit with a substituent selected from the group censisting of:
2. Cl 1o C24 alh%g%’i?%% %%p%gngh %{‘ogfgg are ovg‘leﬂjfé}a ,aaac§ 5?0 {ﬁe tte{é‘ﬂ Al ou{% 8?%:16

_ I.e., Tinear or branc and/or saturateéd or unsatura and/or
containing a cyiedgivug) suide hendhethyl, ethyl, propyl, isopropyl, butyl, 4

[0058] The C-terminal carboxylic acid group of the C-terminal amino acid of the peptides
of the invention may also be chemically modified. For example, the C-terminal amino acid
may be chemically modified by reaction of the C-terminal carboxylic acid group of the

— peptide with an amine to form an amide group such as an amide of ammonia; an amide of a
C1 to Cyy aliphatic alkyl amine, preferably a linear aliphatic alkyl amine; an amide of a
hydroxyl-substituted C, to Cy4 aliphatic alkyl amine; an amide of a linear 2-(C; to Cy
aliphatic alkyl)oxyethylamine group; and an amide of an omega-methoxy-
poly(ethyleneoxy),-ethylamine group (also referred to as an omega-methoxy-PEG-alpha-
amine group or an omega-methoxy-(polyethylene glycol)amine group), where n is from 0 to
10. The C-terminal carboxylic acid group of the C-terminal amino acid of the peptide may
also be in the form of an ester selected from the group consisting of an ester of a C; to Cyy
aliphatic alkyl alcohol and an ester of a 2-(omega-methoxy-poly(ethyleneoxy),)-ethanol
group, where n is from 0 to 10. '

[0059] The C-terminal carboxylic acid group on the peptide, which may be represented
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isobutyl, cyclopropyl, 2-methylcyclopropyl, cyclohexyl, octyl, decyl, dodecyl, hexadecyl, octadecyl,
eicosanyl, docosanyl, tetracosanyl, 9-hexadeeenyl, 9-octadecenyl, 11-oetadecenyl,
9,12-octadecadri‘é/ﬁi//’f?@,/f@ﬁog-octadecatrienyl, 6,9,12-octadecatrienyl, 9-eicoBEMHSE$A42433
eicosatetraenyl, 5,8,11,14,17-eicosapentaenyl, 13-docosenyl, and 4,7,10,13,16,19- docosahexaenyl; a
Cl to C24 alipbatileaiityhgleopyp i SHONOH, Witly aldaysk axytigeaup, abiR3sh aNe Garkenatpra-away from a

site of unsaturation, examples. of which. hydraxyalkyl group include _hydroxyanethyl, hydroxyethyl,
hydroxydodecy c%ﬁ%atﬁ%{:%%éy 8 & ohéé}(}’l gﬁ(%&ﬁﬁ%ﬁ%ﬁ%@?ﬁ%@& ’%’Eh@rﬁiﬁ% Stip°ht is
esterified withretluer@RanalifhBfiv estdodBdy droup2of-dinabiot sueh-aenaceatiezanid (iditat)aigacid,
hexanoic acid,@Gianaic acid,; i acid: e Ic ag] canoic acid, hex noic acid,
9- hexadecenglilc acid?égé?gj%gg%%%&gﬁ? &)@%ﬂ%%%&%%%%%?sﬁipe%ﬁggg %%%%ﬁr%%@%?y
octadecadiendfEERHE o PRUBWIH ARt b, Bhola up ethaccattivasiousidn Bleosatidic acid,

9-eicosenoic agithrbi&kll B¢ gicasatatiannais asidpaiBid drddolifLitOSAPRBIASRNIE AR Magosanoic
acid, 13-docosengic ac:it , 4d7,10,13,¥]{6, 9-do,cos%£§x§enoic acid, tetracosanoic 26 WO 2006/078899
PCT/US2006A0T5555Y AER S SOP AT KT R B ROSE RV Llher s asiniRengrd e8Fa hirbdyacid

such as lactic esteitla wiwendisstiie dotahnesabig pbpadbamiatoros] o btheestentsdbstitieedtisubetween 3

and 25; halog ] flygeg, chioro- mo-, and.iodo-. nitro-; ino- su NH2, ;methyl
amino, dimet@%ﬁ%@@fﬁgrgmgﬁ%%@ggbﬁ)%%ﬁ%c?o%%}?% adtg%gfép ghicl:((gyw SIS %31 be
formed by alk{latisinéingréants selgetehl omettroxyrrethiasisting ooy giso phioplaxsikislisyins,
isobutyloxy, cyglaRIonwaXyud, eHIY eYolQREpIMREYICKEIGNSIAGXY. RGO, HReHoxgodecyloxy,
hexadecyloxy, oct_?&dgc loxy, eicosanyloxy, docosanyloxy, tetracosanyloxy, 9-hexadecenyloxy, 9-
octadecenylofy P 4B¥%nyloxy,9,12-octadecadienyloxy,9,12,15-octadecatrienyloxy,
6,9,12-octadeEisEnyloXye Ceieosen\iakyx Hi8 kld i wicosataiiag aa/ a8 Bhiyldsd e
eicosapentaenyloxy.13-docosenyl and 4.7.10,13,16,19-docosahexaenyloxy; and a C2 to C24
hydroxyalkylogénglﬁ%fﬁdig %13%‘%(‘%;?% 5)?3’}%?%&%931 etresg té%troeo?‘\/\?’ o] Iﬁ?yr’é’&?o&hgéllﬁcg%ﬂbed
above or with grifirdroiageticdsid ] a6 or\aten nghey thoxy hirogenmanbé ésterifie)l with & substituent

selected fom e oGrapISaRSISnE 13 6 1524 Aliphalissbesylic ARt oroup sush as described

above; a trifluoroacetic acid group; and a benzoic acid group. [00681 The epsilon amino group in

lysine may bel 8&thicalfmbdfiaaesbsabaniiteciymg Rsreaavigtedithemamier Cplydliphtic
carboxylic acigugsatipef@, exanpliesryiceasiaminl he-aming Wil shamisalvagivatedifarm of a

carboxylic acid such as an acid chloride, .. . . C
y gorm an ester W%ﬁ a 82 lo 24 aliphatic carboxylic acid as described above. Preferably, in the

peptide amide at the C-terminal end of the peptide represented by the formula peptide-
C(O)R’RE, R® is hydro gen and R® is selected from the group consisting of hydrogen, C; to Cy4
alkyl, and hydroxyl-substituted C; to Cy4 alkyl.

[0062] The C-terminal carboxylic acid of the C-terminal amino acid may be converted to
an amide of a linear 2-(C) to Cy aliphatic alkyl)oxyethylamine. Such an amide may be
prepared, for example, by reaction of a linear C, to Cy4 aliphatic alcohol with potassium
hydride in diglyme with 2-chloroethanol to provide a linear C; to Cy4 aliphatic alkyl ethanol,
which can be converted to an amine by oxidation to an aldehyde, followed by reductive
amination to an amine (for example using ammonia), or by conversion to an alkyl halide (e.g.
using thionyl chloride) followed by treatment with an amine such as ammonia.

[0063] The C-terminal carboxylic acid of the C-terminal amino acid may also be
converted to an amide of an omega-methoxy-poly(ethyleneoxy),-ethylamine, where n is from
0 to 10, which can be prepared from the corresponding omega-methoxy-poly(ethyleneoxyy,.
ethanol, for example, by conversion of the alcohol to an amine as described above.

[0064] In another embodiment, the C-terminal carboxyl may be converted to an amide
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an anhydride, an N-hydroxysuccinimide ester, a pentafluorophenyl (OPfp) ester, a 3-
hydroxy-2,3-dihydro-4-oxo-benzo-triazone (ODhbt) ester, and the like) such as described above, or a

benzoic acid grom?, Y Rino acid group. Additionally, the epsilon amino SFJ(J%S?H%/giﬁ%’%nay be
chemically modified by allcylation with one or two C, to C4 aliphatic alkyl groups. [0069] The

carboxylic gcicbgrmptgi WM@M@?@W@HSWHmﬁsﬁ%n h_ir@@gfammpi@R&iih ea]:haaami;:)e juch
as: ammonia; ine: ortion of whi cribe
above) includi(r%qv%iﬁzﬁﬁé%r}%é?maﬁréﬁggpﬁlﬂgﬁﬁgp%% 1(1)(3%%@ r%é inCp4§% cﬁa?%aj%gﬂ%?éﬁé?fg&ylic acid

group in glutaf¢edesd rhaybanghivdlides syormmiadons ateipastby Wit £ Bt QoW@RERiphatic hydroxyalkyl
group as desciiReyaR¥RyDIReBBINRNBRELs Wi-adRrmer? aleahphQfhafcliok (=24 aliphatic allcyl

such as methanol, ethanol, propan-I-ol, n-dodecanol, and the like as described abgve. 27 WO

2006107889908 EHEHAEBB OB BEET RIS AR TEEE 8 ¥ b YIRASARDNPREAD. 5 FRrif- IR hbiting
effect and/or mutus-2nhititingeifie Gl oyre, oditiniiies die f-Mamen ad i ayethig - andino-
mucus-inhibiti T eptid y e ( eater mucin-inhibiting effect in a
mammal thana%%eh%%éep é}ﬁ %fﬁfpn%%?fngr?é@#fgg@dﬁé@%&é’ntraﬂ0ns, (2) a greater
mucus-inhibitif§6&ifect ThaGriarminal chdboMiNSipemide ithe -aeminid it acidpfdhe papiadrrations,
andfor (3) haﬁ%(gmtse AR OMRIlLEY a%&%{}é%p?gea%yﬁ%@i&)ﬂﬁe MR ggPude and

the MANS peptide each comprise a myristoyl group lin ) the amine at t’he N-terminal amino acid
by an amide BKHOMYRaAFohe! gisdreederdibisin, MsdnterpiareaietiohssiBiaryrefitis of the

peptides of the:ipugdtisndossindtiesigavibihaspiespnse RHa brsisian sraupahta-N-terminal
amino acid of th tidia ence. Indeed, ertain?%% tides of the inv(ﬁntion whicﬁ do not ¢ontain an
i Et §

pe S ]
N-terminal ché ?Séyfﬁ%e{ é@% PRRISERETS BB RSUTH 8B QR EhrRiRh BiRG HERME. Certain
peptides of thé&mvertitonvwliibimethotaistiNaerainaddherdicaithoagificatidndyigretopshatherithan
myristoyl, suc : - inal.amij I 4 ibif nmucin
hypersecretiof%%]ﬁﬁl |t€1%&§g%%%%l)r?§e§% ,%é%%%%%%@gﬁg g{ﬂ V@é%{# %ﬁt%g)qﬁgl‘ANS peptide
(non-myristyld@t¥Ptan expigitchaiein ryperseaad oh thempningsaeavisprbthehemsmbas otifiss invention.
In addition, thegeptig@isesprise abaminpresids £amRHsRGthenMAN S.pqRdE #mine acid sequence

and variants thereof as d?scri d herein can exhibjt mucin hypersecretion-inhibiting activity in the

methods of thf¥TURISRbIT 61657 31°h éﬁeg’é?é’ﬁé:(?ﬂsfﬁti@%‘i’féntion provides a method of inhibiting mucin
hypersecretion in a mameonal, thiphatéthid/icampringliadn vristeticigdpaihizomammiati aimucin

Dperes et S AT P BNl PSR e o o
isobutyl, cyclopropyl, 2-methylcyclopropyl, cyclohexyl, octyl, decyl, dodecyl, hexadecyl,
octadecyl, eicosanyl, docosanyl, tetracosanyl, 9-hexadecenyl, 9-octadecenyl, 11-octadecenyl,
9,12-octadecadienyl, 9,12,15-octadecatrienyl, 6,9,12-octadecatrienyl, 9-eicosenyl, 5,8,11,14-
eicosatetraenyl, 5,8,11,14,17-eicosapentaenyl, 13-docosenyl, and 4,7,10,13,16,19-
docosahexaenyl;

a Cj to Cyy aliphatic alkyl group substituted with a hydroxyl group at least one carbon
atom away from a site of unsaturation, examples of which hydroxyalkyl group include
hydroxymethyl, hydroxyethyl, hydroxydodecyl, and the like;

a C; to Cy4 alkyl group substituted with a hydroxyl group that is esterified with a C,
to Cy aliphatic carboxyl group of an acid such as acetic acid, butanoic acid, hexanoic acid,
octanoic acid, decanoic acid, dodecanoic acid, tetradecanoic acid, hexadecanoic acid, 9-
hexadecenoic acid, octadecanoic acid, 9-octadecenoic acid, 11-octadecenoic acid, 9,12-
octadecadienoic acid, 9,12,15-octadecatrienoic acid, 6,9,12-octadecatrienoic acid, eicosanoic
acid, 9-eicosenoic acid, 5,8,11,14-eicosatetraenoic acid, 5,8,11,14,17-eicosapentaenoic acid,

docosanoic acid, 13-docosenoic acid, 4,7,10,13,16,19-docosahexaenoic acid, tetracosanoic
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having the sequence, GAQFSICTAAKGEAAAERPGEAAVA (SEQ ID NO. 1); and (b) an amino acid
sequence substantially identical to the sequence defined in (a); wherein the N- terminal amino acid of
the peptide is noMAYHEY8YA8ERd and the C-terminal amino acid of the peptidePiSIApirEPAIRA032
independently chemically modified, the peptide having a mucin hypersecretion-inhibiting effect when

administered teia, MmN ale) adRudioxiiparsesietiansishiiing @ ROURB:9ReEIBOA TAeH; the
N-terminal amin arlg of ttH'lsIE) tide i&,pr fe?blytacet%%ak%d. In another embodiment, th %%;aptide
exbis at ool A BF e B SBL RO S oA A PRR P TRy PR BTG et B
mammal than SEQ |Bxld¢en dyclvhefbiorthecNsterntinat@mindiadid; isimyristoyilatedmdiaxitadministered
to said mamrﬂl%lﬂ@)h%gﬂ%’c&%w@%%&%@@)r%% [ agueous Ase@%né& than SEQ ID NO. 1, wherein

the N-terminal amino acid is myristoylated at equal concentrations’in same 28 WO 20061078899

PCi/US20061002032 Gigfigi&2jo0ap (Fednie embo Birmea ky syitiermfrialasinthsighagposibgie
modified to inglee 2RI LD RAVIOET W@ggg@%ywﬂ%rg};a Ii§p§),lgg§,aj_or branched alkyl
e

group having from 1 to 15 carbon atoms, or may be modified to include an acyl group having formula-
ke

C(O)R), wher8Hi RPECEIRIGP AR SR R PO 195 A PBS g SO Ph AEA4AIRSI amino acid
of the peptidescradyclsoybe ehamicailydorodifigthdypreexarmplEoliie Chdermaiealwashoxyl group of the
C-terminal amino acid ma chemically modjfied to include an ami oup in place of the hydroxyl
group. (i.e., a%%&éﬁ?ga?ﬂ%’%méogﬁ 360 %gﬁé, ‘tl}?é fga-lf%rcr%%a 10%,’;%?@2? Fﬁﬁ%éﬁ Ca%rl'trl?iﬁa%é?as are not
chemically méd#ieto¢o0rsitieadme, Srebodimdors, the deltidessatayahavioxy giSdted Aalf-life in human

pronchoalveolaédeyane AR ALIL IRMANYIGR HIRRTE, A0l AReARAG Orgter half lfe I

human mucus (e.g., in mucus from a subject with cystic fibrosis) than in. human plfasma. [0076] The

peptides may be useédintmEthBEtSHrkBrm IR e dadersrarersanetes regattdi in a mammal,
methods of treatbagyeigearalionbbanibei ane/OR FHGUR Hakicmammal, and methods of treating
pulmonary di caysing hypersecretion of mucin and/or mucus in.a manurial (such as, for
example, astﬁ?%ﬁéf, hror%cs%agﬁ%)ﬁl S EPY i g&?&%%{hdﬁgo‘g?%.aé%?fal?il(?ﬂ"sséq%f B Suitable for
treatment by treypeptidesmgeltide, but are not limited to, inflammatory, viral, or bacterial airway
disease (e.g., asthmacainie, AR EIR AINNPHAIRERSE,(HRERLAqIBIon cold, rhinits, acute or
chronic bronchitis, pnemnonia, and kennel Cough), allefgic conditions (e.g., atopy, allergic
inflammation), bronéiiédtaEaceinprid<BATR; BREnchial asthma, and certain genetic conditions (e.g.,
cystic fibrosis). The ppatidesJaiayalgn be suitable for treatment of conditions and diseases described
in, as well asL ME tho%%described in, U.S. Patent A plii?ation Nos. 10/180,753 (Publication No. U.S.
2003/001365 ?a 00/25% PEACEATIRRSFOSRA %&d%&é G Rgigically modified, for example, by

amide formation with: a C; to Cy aliphatic carboxylic acid group (for example, by reaction

of the amine with a chemically activated form of a carboxylic acid such as an acid chloride,
an anhydride, an N-hydroxysuccinimide ester, a pentafluorophenyl (OPfp) ester, a 3-
hydroxy-2,3-dihydro-4-0x0-benzo-triazone (ODhbt) ester, and the like) such as described
above, or a benzoic acid group, or an amino acid group. Additionally, the epsilon amino
group in lysine may be chemically modified by alkylation with one or two C; to Cy4 aliphatic
alkyl groups.

[0069] The carboxylic acid group in glutamic acid may be modified by formation of an
amide with an amine such as: ammonia; a C; to Cy4 primary aliphatic alkyl amine (the alkyl
portion of which is as described above) including with methylamine; or an amino group of an
amino acid.

[0070] The carboxylic acid group in glutamic acid may be modified by formation of an
ester with a C; to Cyq aliphatic hydroxyalkyl group as described above, preferably an ester
with a primary alcohol of a C; to Cy4 aliphatic alkyl such as methanol, ethanol, propan-1-ol,

n-dodecanol, and the like as described above.
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PCT/US00/05050 (International Publication Number WO 00/50062), the entire contents of which are
incorporated herein by reference, [0077] In addition to mucin hypersecretion associated with a
disease, the teeﬁvﬁﬁ@(fﬂom%rsecretion also includes ATP-induced mucin hﬁg@é&i’gﬂg‘ﬁ‘gé well as
secretagogue- induced mucin hypersecretion and stimulated mucin hypersecretion. [0078] In a
preferred emb@éithent, e paptiiet vftbaiiorpiavides amutifnhitpgisegfeliandibhihiibtng-peptide

having an aming.acid sequence of fro contiguqus amino acids of a referepce amino acid
ceauence, PR g B S A S S S ash 54
hypersecretioAteHIBitikbemsptides @@e?é@té%élﬁ?[@@?@} tayaheigrbiire oiisisting okpeptldeg, peptide
3, peptide 4, paRtiGeRpREPIIRErRERILRT ap&ﬁaﬁ@pﬁeéﬁ%amﬁs?éz?%%@Q&e}?n&ﬁp-ﬁﬂﬁ%gepﬂde 12,
peptide 13, peptide 14, peptide 15, peptide 16 peftl)tlde 17, peptide’ 18, Eeptlde 19, peptide 20, peptide
21, peptide 25F E@ﬁ’ﬁ&é@@%ﬁ'ﬁﬂbﬁéﬁ%ﬁéﬁﬁ’&é@& Feptiiskreseraaa voreplaiens, 55ide 29, ]
tide 30, ticher e, ety han pepioe3dpaetde 35, peptide 36, peptide 37, peptide
ggp :o:ptide ge?;)) ﬁiﬁm&ﬂ, PngtidgtﬁZ d%%gdg AQS peptide 44, peptide 45, peptide 46,
peptide 47, p p%ﬁj 48, peptide 49, pgﬁ?l(llﬁe 50 peepl}f PR Sﬁ&%"%ﬁ?ﬁ@ﬂﬂ%@‘%&?%&%@%, peptide
56, peptide 57inyepticlths8ypeptidee3%:tpeptideddoepdite Glapeptided 2 qveptdebdschspdide 64,
Sepiie 67, b G RERYSE- B8 RERYRyh PERIAE T B8RRI B RERNG I3 Rgplde 74 peptide
75, peptide 79, p;gp’tid(i:- F8;1;‘(;}&peptide 81, pepgg;l 2, pe?)t‘i@e 83, epti9 e o4, ggg)tét; § Eggtide 86,
peptide 87, peptide BBh Begtiges s estiostoy] septdd Bs Nésstdeabenipe pe eppeptide 98, peptide
99, peptide 10QqReRUIRJIRE, Relids:pATssRERtidn 1980 PRRNNE11 02 ided f0cnaRtide 111,
peplt?gg I11e2, p Bﬁﬁg 13, ) e;fﬁgll?,% e|§tide 122, pe%ﬂde 123‘%&)@?5&:%, pepﬁgg%ZS,, peptide
126, peptide FOTSGbu o8 ol B35 BOLRUE oI RS0 OB 1T et a5,
peptide 143, peptides bdthepeptided 4hicheptida Noirpaplideehbal pentidealib®bpepsigs 4H6r peptide

161, peptide el ide ide 178, peptide.179, peptide 180, tide 196,
peptigepl97, égé%uglg%gg’ I’glel%%gsggﬁ%e%g%ﬁgg%gla}l lﬁﬁgx ré%rb ide E}fﬁ% 32%%5%%%8 é)éﬁrg)llﬁc: and, [0080]
(b) an amino &&¢iB&gneReEHavHE iheine e B0 nd B80ssHegnnivelideatyintad thsioseefitbnce defined
in (a); [0081] whergipdprdaminealihe Mdeyminakanng.asd pldhe musin dyperseaelons:inpibiing
peptide amino acid sequence is gptionally covalently bonded by an amide bond to a carboxylic acid
selected fromTFEPES O BEHLISHNGD 1o e RERH SR RERP AR08 Bis RATBPEIFRA SR arboxy of
the C-terminahamisoagid«frie muidisefypessadresivmtinhbitingspeptide amirm asitksemuence is
optionally cov Iﬁ"cn t|¥1 boerrléjeegeggn?'n ) itil%e etlJc r\‘/ﬂ‘;?n %@mgt'ﬂic?as[gp 1%:1%4 Jl@gn 1319 tides may be
administered ocalllily Sys emlcalllil)l/ag.g? in the from of & '

[0073] In one aspect, this invention provides a method of inhibiting mucin hypersecretion

in a mammal, the method comprising administering to the mammal a mucin hypersecretion-
inhibiting amount of a peptide that inhibits mucin hypersecretion, the peptide having an
amino acid sequence selected from the group consisting of: (a) an amino acid sequence
having the sequence, GAQFSKTAAKGEAAAERPGEAAVA (SEQ ID NO. 1); and (b) an
amino acid sequence substantially identical to the sequence defined in (a); wherein the N-
terminal amino acid of the peptide is not myristoylated and the C-terminal amino acid of the
peptide is optionally independently chemically modified, the peptide having a mucin
hypersecretion-inhibiting effect when administered to a mammal in a mucin hypersecretion-
inhibiting amount. In one embodiment, the N-terminal amino acid of this peptide is
preferably acetylated. In another embodiment, the peptide exhibits at least one of the
propetties of (a) greater mucin hypersecretion-inhibiting effect on a mammal than SEQ ID
NO. 1, wherein the N-terminal amino acid is myristoylated when administered to said
mammal at equal concentrations or (b) greater aqueous solubility than SEQ ID NO. 1,

wherein the N-terminal amino acid is myristoylated at equal concentrations in the same
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pharmaceutical composition comprising a peptide of the invention and a pharmaceutically acceptable
carrier) and may be administered to any part of a mammals body, including, but not limited to, those
parts of the bodyR2H8E#EL mucus and/or tnucin (e.g., preferably to respif2idyBasHdeR, nasal
cavity, oral cavity, trachea, lungs, gastrointestinal tract, eye, reproductive tract, etc.). The peptides
may be adminigigped in various ways, including, but not limited to, topical administration, parenteral
administration, rectal administration, 30 WO _2006/078899 PCT/US2006/002032 pulmonar,
administratior{oﬂe%&al a&wﬁ@ﬁ%‘gﬁ?mﬁ&%&éﬁoﬂﬁgﬁfﬁ SHBREGHR %&m@aﬁ@#%&@h‘%&w
administratioroyagheabedmpiehed; faOYRwileritsihg atinasrosblinethed aikyLifizen hasiygpowder
inhaler, a metered dose.inhaler th Ii%(; 0 Ihe peptides maybe prepar. ministered
as pharmacet}ertl%rgl ﬁr’%%%%?%saéﬁ% ble 1 r%%lﬁ%ﬁlgrﬁ%cgtﬁ}lcgl@ne%gc \@ %%?s%g%é%groute. The

peptides of th&(MPenviber¢or Phisrinceuskal mrvbatnesivrrtor) haybaisertorfheGitable for oral
use (for exampliag RREISIRZEIEESRRIL QL5Oft SBESHIES ANV SRISHRN Oy USRS aRscemulsions,

dispersible powders or granules, syru&s orﬁelixi_rs , for topical use (for examgle as creams, ointments,

gels, or aque&ﬁ%%%ﬁ?%%ﬁ%ﬁf’g SRR RR RS s RA e fad felsifie as a

finely divided powaiabQfatiguis el hidiadinirisyation byitnsedflalioniie caxamplaastaefinely
divided powd?\li)_tor ff)nrapgrgpteégtl admiTistration. for exa le as ste&i.lg gqueous or oily solution for
intravenous, sub%ﬁ?aneolﬁs,ogr ntramuscuiar %%ssir%eélro as gr%]lfﬁp%gilf’orly f6r rectal dosing). [0085] The
peptides may be administered to the airways of a mammal by any suitable method, including
generating anl8@&7dkol thasinsabe diaspisp i Biides armnbrusel greaieblal{-1gslid lwmiguid, and maybe
aqueous-basagoyliakie sl Radisles @ suehan aerasoHpAGE. RIBMMEPAINRIAUSHRYS known in

the art. Particles of such an aerosol are typically less than 50 micrometers in size, preferably in the
range of aboutBTFriBRRAR P S ot TomHekt Sitfare rebir<iye thardohibrarish R thEaRARe of about
1 micrometer $0agla@ut 10 micrometers in size, and even more preferably in the range of about 2 to
about 7 micro s insize, and preferably about 2 tg abaut .7 micrometers. [0086] Nasal
mcministration U1 et (5P B SEc R R A& CH A B RS T2 B8 A o aBieed. for
example, by spradpeijsplicationtofiah mqthedagﬁtﬂaﬁimgﬁwwspeﬁem wheipaptidenorchy iapplication of
an aqueous Sqliian, L SRANSIORAlARERIARGRA oAl AIRRIEHSHANARAGMAAIGRPer O

pipette, for example in the form of a pharmaceutically acceptable, preferably sterile, saline (NaCl)

solution whictRI4EF BESBHBAANTHY h &3¢l o PERTBY FEEIE SRR £PBE e mplished,
for example, by site il ditentioprattion AHISEAMSHSRIULIBI GOMIRASING LB e pigedRRticnadysin the

presence of pharmaceuytically acceptable additives such as preservatives, antioxidants, buffering
salts, tonicity W&%ﬁfg tc’aﬁmrﬂﬁg%tvéfﬁzﬁzg’ﬁ °t8¥1%'1:1a1§86§6{hs§ ?ﬁs%’&*lﬁ%%% Helfig the peptide

may be obstructive pulmonary disease (COPD), common cold, rhinitis, acute or chronic bronchitis,

pneumonia, and kennel cough), allergic conditions (e.g., atopy, allergic inflammation),
bronchiectasis, emphysema, bronchial asthma, and certain genetic conditions (e.g., cystic
fibrosis). The peptides may also be suitable for treatment of conditions and diseases
described in, as well as for methods described in, U.S. Patent Application Nos. 10/180,753
(Publication No. U.S. 2003/0013652) and 09/256,154 and International Application No.
PCT/US00/05050 (International Publication Number WO 00/50062), the entire contents of
which are incorporated herein by reference,

[0077] In addition to mucin hypersecretion associated with a disease, the term mucin
hypersecretion also includes ATP-induced mucin hypersecretion as well as secretagogue-
induced mucin hypersecretion and stimulated mucin hypersecretion.

[0078] In a preferred embodiment, the current invention provides a mucin
hypersecretion-inhibiting peptide having an amino acid sequence of from 4 to 23 contiguous

amino acids of a reference amino acid sequence, PEPTIDE 1, wherein the mucin
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accomplished, for example, by irradiation or sterile filtration when the suspended material is smaller in
particle size than 0.2 micrometers, for example a suspension comprising a rnicalle, a liposome such
as a phospholipiSt&H2&8§¥ posome, or similar particle which can pass throtfgh W S/MEBmeter
filter. An aqueous solution (e.g., an isotonic saline solution or 31 WO 20061078899

PCT/US2006 189263 chypaitibitngalspe dolutigectangd@ptionally a sugar which will not chemically

react with the [de) of.a.therapeutically. effective amount of a peptide of the invention ¢ e
sterilized, for L@(@gjple g?)ztpgrﬁéo |Rrg?|1cl)srlms,'g6]| é’e%’ % stl%a%%lﬂgﬁ? ]tdgo%t ?ﬁfﬁcbeff%ﬁg?géeégii@ﬁﬁ’ffqgf%ctive
amount of peptiptidatd, @ etdéeSyipdptidsphilimptido T6rmeattided ppuptide, Eychegided 3, prefadably,in the
presence of an, i r : i Sterde I Pyior. to. t ] owder
Can be rehycr LG b B B e e e
which can be Repfiffigbraertidedd-Rersids 6. R tifavay RePEdpipsalidodS rjephide 2hamaties pptide or

pharmaceuticgefaiaeulatianihereobasiminsteiqite s, PamaealsnapNas derending upgmaadkiple
factors includigggﬁt%[é*f)ot limjted 60, thﬁségarticular peptide, the type of mammalé the mammal's degree

of illness, the s PV RPHS FaRTRi g R RIS AR ISy BRI BEPt Si8mtain
some level of pepitin $Eqreticke/Adyupestideothy giiptides9, remicknial pehakas deyeb)ite aansspiidalsieing
treated with a ide | ' ah is.the preferred. mammal in need of treatment,
and the amouﬁ%%?api%ﬁ gstﬁga%e??}%gﬁﬁ%tg?g H%%E%%CPSH?%%% B ﬁdgﬁﬁfgtéagecfﬁ%ﬁésﬁléh is

administered ipestisié‘b Pl .dessdT RS, pimjidecibsecptipreMidepidhé lhreptide TRveenivle Afay range
from 0.1 mg tq;a&zmﬁ?ggﬂg{hg POY¥INEIONY, wﬁi@saé@yp@%@mﬁgﬁem IR ARRUE1 B meakg pody
Y. : Y

weight, and more preferably from about 0.1 mg to about 7.t g body weight. The number of doses
and duration dTRESEFrRSEIGE FE RS S nnERbde Bidatifissho mentids Péaremiide Xdp@tide& as to
the amountof pigigedoBepaidde8,0pegadeangeputation obtpedecatmepdtme hereigsninaddy the

health care provider endgﬂrzil n th toms nj verity of these s p}; ms. 08%] In one
embodiment, gﬁp?&l,offa %é%’ Ei’g |fe?£§h§i?§(%}l‘/r}re@é%%§ 5 ngﬁgt%{icﬁc}ngn%e p%{g]g %4613? (%%)dg %ﬂ
sequence selacitiérdad tmengidsul2éonsptieg] 8f (ayrdidandinopaptdisdqiepegtidvaldfgfeptive 12923
contiguous amigg; aCiglso(Qfe i Rthes SSBRAIIMENTSe IR f30 pebifirHIOL QB RNA AAERR figm 10 to
12 contiguous amino acids) of the reference sequence PEPTI E 1, wherein the amino acid sequence
begins from tHERN4EmihareRbiRd 2ciadtidrel Terdxatide Leuemde(byla Bewfifent snersidatidly similar
to the amino asigisRqUEN¢RRENET, ifeftilid(C) anpaptino @0d seadencs, haphg:om Adaids sstiguous
amino acids (or, in ot %n}b(%cg egtg, fron 810 14gont]ilg%%s amino, acids or from 10 to 12
contiguous amifo acidsy IPHE referér c%e%[;%euer?c S PER FRh&@Lin the amino acid sequence
ends at the C{888fijinal Gnincuadid efitheqeterericeisghusree; #1id (@peseauenceidubitantidily similar
to the sequence defined in (a);

[0081] wherein the amine of the N-terminal amino acid of the mucin hypersecretion-
inhibiting peptide amino acid sequence is optionally covalently bonded by an amide bond to a
carboxylic acid selected from the group consisting of myristic acid and acetic acid, and

[0082] wherein the carboxyl of the C-terminal amino acid of the mucin hypersecretion-
inhibiting peptide amino acid sequence is optionally covalently bonded by an amide bond to
ammonia.

[0083] The peptides may be administered locally or systemically (e.g., in the from of a
pharmaceutical composition comprising a peptide of the invention and a pharmaceutically
acceptable carrier) and may be administered to any part of a mammal’s body, including, but
not limited to, those parts of the body that produce mucus and/or mucin (e.g., preferably to
respiratory passages, nasal cavity, oral cavity, trachea, lungs, gastrointestinal tract, eye,

reproductive tract, etc.). The peptides may be administered in various ways, including, but

not limited to, topical administration, parenteral administration, rectal administration,
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amino acid sequence defined in (c). The N-terminal amino group of the N-terminal amino acid and/or
the C-terminal carboxyl group of the C-terminal amino acid may optionally be 32 WO 2006/078899
PCT/US2006/00%8320¢HE#HIEally modified as follows: (1) the N-terminal amifé& HrEIPEPIRBN-terminal
amino acid of the peptide is optionally in the form of an amide selected from the group consisting of.

an amide of afa@rghir24RHPRALIG SArRRYYiemeigiraB R MideabHiflugraacslic.asidapn amide of
benzoic acid, acgd_ an amide of a Ci to C24 aliphatic alkyl sulfonic acid; or the N-terminal amine group

of the N-termif&PEHTHR S o BFRGBIbS ATERE B HER XK PSicsridshith Dorstpe BdREtom the group
consisting of. @GkttiAe24 atiphiaie, alitylgredp ishlitess Refeitdadsehrdiphatid alkyyexyethyl group, an
omega-methoxy-paly(ethylene "-ethyl grou here,n is. from, 0 to,10; and .(2) the C-terminal
carboxylic aci gtr% p oﬁ#ep & lgrg%ﬁa a%ﬁlﬁe a;r)(é:ﬁ*ga% ﬁglén lpnéséﬁr néi %%pglﬁﬁdéﬁ%ﬁﬁ}l%ﬁ?t e g%ﬁﬁ%l}san amide
selected fromsttelgfrolap aordistinecobtion nnildelivt admiostiation ransid@lef mepGits € B aliphatic alky!

amine, an amjgg.of &y ArRh SRS IR A2 . L AURNRNG Al ARIRE: ARHCTS.of adinggr 2-(C1

to C24 aliphatic alk I)oxgqet?élarnme group, and an amide of an omega-methoxy-poly(ethyleneoxy),;
ethylamine grEtAPRih &kl ’ﬁ‘&’?Péefohfﬁi B 1Pt LRSI EaTB Ok GHY SeTacarisms SMPSeterminal

amino acid of dhgepaplideitdeptiopatiyis thadpse efiangieisalectad fromthageoureamsisting of. an

f a Cl to,C24 aliphatic alkyl alcohol ter of a 2- -methoxy-poly(eth),leneoxy)"
Fethanol groUT BT RE ORI 207 Fat DRBHLE RSP RGSU A et i

)-gthanol grgtfg eréf; ki fanahyuindeahibitidgy amdiqntd Bae péd)p tideataiiataoibray t
administere aaxsmpak i indiakploiti Luid Bl athaipiateoitfiave a greater
o orooe BEHESHANE, DAL AR A REPR g AR R ATIBIe e A SRR ORE e oS
and/or greater aqueous solubility than MANS peptide. [0089] In another embodiment, ah isolated
peptide consiStsBPless uraiEprarans iy sahtivnbrinsarmmowciyetanents eoinsistgeafea variant

of an amino agidiaeareNs|BYING RN &I diggntiguous amino acids (or, in other embodiments,
from 8 to 14 c&?gguous amino g%%ids or from 10 to 12 contiguous amino acidsg of the reference

sequence PE E 1, TIRERRHIEI NG LRI SRR Coe BEGIRL b ATRARIREL ARl acid of the

reference  method, including generating an aerosol that includes the peptide. Such an aerosol may be a
solid or liquid, and may be aqueous-based. Suitable size particles of such an aerosol may be
produced in various ways known in the art. Particles of such an aerosol are typically less
than 50 micrometers in size, preferably in the range of about 0.1 micrometers to about 10
micrometers in size, more preferably in the range of about 1 micrometer to about 10
micrometers in size, and even more preferably in the range of about 2 to about 7 micrometers
in size, and preferably about 2 to about 7 micrometers.

[0086] Nasal administration of a peptide (or a pharmaceutical formulation of a peptide)
may be accomplished, for example, by spray application of an aqueous solution or suspension
of a peptide or by application of an aqueous solution or suspension of a peptide as a drop or
droplet such as from a dropper or pipette, for example in the form of a pharmaceutically
acceptable, preferably sterile, saline (NaCl) solution which may be optionally buffered.

- Sterilization of an aqueous solution may be accomplished, for example, by sterile filtration of
an aqueous solution comprising the peptide, optionally in the presence of pharmaceutically
acceptable additives such as preservatives, antioxidants, buffering salts, tonicity modifiers,
and the like. Sterilization of an aqueous suspension comprising the peptide may be
accomplished, for example, by irradiation or sterile filtration when the suspended material is
smaller in particle size than 0.2 micrometers, for example a suspension comprising a micelle,
a liposome such as a phospholipid-stabilized liposome, or similar particle which can pass

through a 0.2 micrometer filter. An aqueous solution (e.g., an isotonic saline solution or
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33 WO 2006/078899 PCT/tTS2006/002032 sequence or wherein the amino acid sequence ends at
the C-terminal amino acid of the reference sequence. The N-terminal amino group of the N-terminal

amino acid and/SYeE% Y ®iMHinal carboxyl group of the C-terminal amino and f4SEGOREN be
chemically modified as follows: (1) the N-terminal amine group of the N-terminal amino acid of the

peptide is optigpetimia thstosanabamnadigeoselscieddiowhibe onoHe: cansisting eiaramige of a C2 to

C24 aliphatic carhboxyli id, an.amide.of trifluoroacetjc acid, an amide of benzoic acid,.and an.
armicte of a CE8 LA RBHE SRR S T N ERH B B TOL b RN o

amino acid of fivepemidéysepiiontithti alkylatebawith i groupselected fiormpte giugiecsisting of: a
Cl to C24 ali ic al li 2~ iphatic alkyhoxyethyl ar
omg g a—m(fltrlll[(J)%}(I?/thﬁcg)i?yg(g}tJ r?éﬁegr%g(oy{ %agtﬁlél %%f).’ ufg?%%%i ?l(bl g#r%?‘h %pt% %Wg i d%lg;s%ﬁ%HC-ten ninal

v

carboxylic acidrgisei bitHe cregsrafed aniey deiasphereopaptidsing opagiitytpette tepaPdPn amide
selected fromhesgrauRSQNSIRHNG fn 88 REVEEE! BMmOoNiaRRWER RhewaldaBh.plphatic alky!

amine, an amide of a hydroxyl-substituted C2 to C24 aliphatic alkyl amine, an amide of a linear 2-(Cl
to C24 anphaﬁiomgﬂf&g}&n%?ﬁm@laf@awm SdinRfEBrstRred as an acrosol to the airway of a

omega-methoxyrpahl(ethyleneoxy) -ethylamine group, where nis from 0 to 10; or the C-terminal

carboxylic aci p of the C-terminal amino acid of the tide is. optionally in the form of an ester
selected frommwgé9 rou;&ﬁégﬁgrllg |Iﬁgg§ :egaﬁees%%%aéf%cggﬁ%]ﬁ%@é I téﬁfﬁ?a%éo uéll?tgrne%][sotgr of a
2-(omega-metharypohetayictepergird wibramoltgredpstorharelwlis grom ®tionli@dThalpeptide has a

mucin-inhibiting, sffget Mﬁ@e?ﬁ@{%%ﬁga%ﬁamm%%@ W@aﬂﬁ%&?ﬁl@mﬂ%ﬂ;he peptide

also has a greater mucin-inhibiting effect on a mammal than MANS peptide when administered at
equal concentf&t@tsanh e rrasisas: dgaddtionstmsile tesiablatosnsdptasomsdont of a further
embodiment, aeetbad-abimititingmetvbRYRE!SErsatAbasMaRNR £amansesadmivisiering to

e mammal e b e, 3Rt s Tt P2 0] Sraroea] T maed o Teeastamns 2032
and the amount of peptide that is administered is sufficient to inhibit mucin hypersecretion
which is administered in single or multiple dose. The single dose of peptide of the present
invention may range from 0.1 mg to about 30 mg/kg body Weight, preferably from about 0.1
mg to about 15 mg/kg body weight, and more preferably from about 0.1 mg to about 7.5
mg/kg body weight. The number of doses and duration of treatment is dependent upon the
subject’s response to treatment. Adjustments as to the amountof single dose, number of
doses and duration of the treatment can be determined by the health care provider dependent
upon the symptoms and severity of these symptoms.

[0088] In one embodiment, an isolated peptide consists of less than 24 amino acids and
has an amino acid sequence selected from the group consisting of (a) an amino acid sequence
having from 4 to 23 contiguous amino acids (or, in other embodiments, from 8 to 14
contiguous amino acids or from 10 to 12 contiguous amino acids) of the reference sequence
PEPTIDE 1, wherein the amino acid sequence begins from the N-terminal amino acid of the
reference sequence; (b) a sequence substantially similar to the amino acid sequence defined
in (a); (¢) an amino acid sequence having from 4 to 23 contiguous amino acids (or, in other
embodiments, from § to 14 contiguous amino acids or from 10 to 12 contiguous amino acids)
of the reference sequence PEPTIDE 1, wherein the amino acid sequence ends at the C-
terminal amino acid of the reference sequence; and (d) a sequence substantially similar to the
amino acid sequence defined in (c). The N-terminal amino group of the N-terminal amino

acid and/or the C-terminal carboxyl group of the C-terminal amino acid may optionally be
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peptide that inhibits mucin secretion. The isolated peptide consists of less than 24 amino acids and
has an amino acid sequencg selected from the group consisting of (a) an amino acid sequence
having from 4 to‘!?é%}?{fgﬁ%as amino acids (or, in other embodiments, from 854D Us amino
acids or from 10 to 12 contiguous amino acids) of the reference sequence PEPTIDE 1, wherein the
amino acid sechssmcellyeniddifrdnas fhldoNsterminal amino acid of the reference sequence; (b) a
sequence substantially sigwacip e Amin %&%f&%ﬁ?@&% %ﬁgr%gng'a E}% O(Fﬁlg%g%]%gqsamd sequence

having from 4 to 23 contiguous amino acids (or, in other embodiments, from contiguous amino
acids or from 20tiePady tuthadersslanmpidkrglsrtst themdhsraisne seepimsinesoPEPTIDE 1, wherein the

amino acid sequencg @ﬂﬁ&@lf&l@z(&;t@mm@{@lmgagﬁgq@;g{a’e reference sequence; and (d) a
sequence substantially similay to_the amino acjd sequence defined in (c). The N-terminal amino group
of the N-terminal am?ﬂc?lgi:% AEBIHR8E ERTHinal carboxyl group of the C-terminal amino acid may
optionally be chemicallymxdifibenasifaltddyandl) the N-terminal amine group of the N-terminal amino

acid of the peptide isdno#tjiﬁg%l%@ ()\':\Cforarf;ilrté %f% t?c“aﬂm‘%eu%%;‘?ﬁﬁ‘ig-ff?m the group consisting of: an

amide of a C2 to C24 aliphatic carboxylic , an amide o tiérdacetic acid, an amide of benzoic
acid, and an amide ¢halCietariogsmiiphavemnidihs dftniviadidmoro ted\tdreinsiGniingtirmily of the

N-terminal amingacighwiitheRaptidg-is-antionally ;aky aiedowith 2 group selected from the group
consisting Of a Ci to C24 aliphatic alkyl group, a linear 2-(C1 to C24 aliphatic alkyl)oxyethyl group, an

omega—methoxy-poIﬁ(‘étﬁ?l@ﬁe%W-@ﬁlemz where n is from 0 to 10; and (2) the C-terminal
carboxylic acid group iidire Ceterrinadiashine aridettbepepsige is optionally in the form of an amide

selected from the group nqorégisg@lggot %F §ﬂéi}§ie of a menja, an an}i\de of.a Cl to C24 _alipdhatic alkyl
amine, an amide of & RYOTOXyl SURSHRUS (o e¥/ “aelbgfiﬁligugrkv i iRt P inear 2-(C1
to C24 aliphatic alky(Josethitamiré groogylarndidip@micd the hterminal amino acid of the peptide

omege methaupali eI LERIATIS ARUR NG RS, (A1 9 or the C-tormina

carboxylic acid group of the C-terminal amino acid of the peptide is option n the form of an ester
selected from the gratBESRSEHHGH%aN ester of a Cl to C24 aliphatic alkyl alcohol, an ester of a

2-(omega-methoxy-palytetayienenxy L);etsnat areunmuhere n is from 0 to 10. 35 WO 2006/078899
PCT/11S2006/002032 Th %fgﬁﬁ may have a%régter mucin-inhibjting effect on a mammal than
MANS peptide whef ZamiRistered SPeGEATEoHES St &tiGreeintar gHed@PE§ueous solubility than
MANS peptide. [0094 [T péptithesr GFtHé invRAtidiplniay e/ Doapatedabyraprapitable method,

including an amide of an omega-methoxy-poly(ethyleneoxy),-ethylamine group, where n is

from 0 to 10; or

the C-terminal carboxylic acid group of the C-terminal amino acid of the peptide is
optionally in the form of an ester selected from the group consisting of:

an ester of a C; to Cy4 aliphatic alkyl alcohol,

an ester of a 2-(omega-methoxy-poly(ethyleneoxy)y)-ethanol group, where n is from 0
to 10.
The peptide has a mucin release-inhibiting effect when administered to a mammal in a
mucin-inhibiting amount. The peptide may also have a greater mucin-inhibiting effect on a
mammal than MANS peptide when administered at equal concentrations and/or greater
aqueous solubility than MANS peptide.
[0089] In another embodiment, an isolated peptide consists of less than 24 amino acids
and has an amino acid sequence consisting of a variant of an amino acid sequence having
from 4 to 23 contiguous amino acids (or, in other embodiments, from 8 to 14 contiguous
amino acids or from 10 to 12 contiguous amino acids) of the reference sequence PEPTIDE 1,

wherein the amino acid sequence begins from the N-terminal amino acid of the reference
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solid-phase peptide synthesis techniques such as, for example, using fluorenyhnethyloxycarbonyl
(FMoc) chemistry and a suitable peptide synthesizer such as a CS-Bio Peptide Synthesizer, or using
tert-butyoxycarb S PGP emistry and a suitable peptide synthesizer such Q¥ REIR4BA Peptide
Synthesizer. Protected amino acids suitable for use in either FMoc or Bee synthesis are commercially
available, for exqiaple fraefcial ioahem, idniqotid B Biastie (crsnBaNRiBEacidAf thesolid phase
peptide synthesis, the C-terminal carbhoxyl group of the desired peptide.as an N-alpha-protected
o s s L Ien S gAY T B a e R N R S R e
removed andterséwseedd-aibimyrofdbeddtiamiimlacidnis coodiplad detitalitiac Heuhasaliyoradididl
formation of ap. appigebond. to the deprotected N-alpha-amine of the amino acid linked to the resin.
These steps are repeated with the respective protected amino acids of the desired peptide sequence

until the desired seqlibribe -tspransbeme e wref Srahkteyping switpapbdpbths@stenithe C-terminal
amino acid anghthadBI¥MeE SRPErbisalervRitielizeiate theReRikdgstiibe peptide can be isolated
and purified by HPLC. Useful PéC p rificl:.agon meé)hod include ion exchange chromatography and
reverse phase chrorfta ep#;}“ oiifiGh& BPBS SRS Vi 8evaporated or lyophilized to provide
isolated peptide in seliddfadnoReftidescedntaidjng oxidizable groups such as methionine, cysteine,
tryptophan, residues; r&nﬂgeg?g%g%i@%{gamgd in an oxygen-free atmosphere, and, when formulated
and stored in solution or suspension, used in oxygen-free solvents. [0092] Coupling of activated ester
to the amine end of #ieapidimoliked peptidlniisridodymifmitsaelh e done, for example, using an

excess such as a 4-{glhexGaaa0hAMNGAGI AR N-terminal amino acid of the peptide is optionally
benzotlmzol-l%oxy-h|s-d|methylammo-phosphonlum hexafluorophosphate, and an excess such as a

6-fold excess TR oBYIRIFIEH T E OBEBE SEUR ML Eynthesis are cleaved from the resin
with trifluoroacetic aeid, toicanisipledidistptepylpilane/methanol ( for example at a ratio of 90:5:2.5:2.5,
vollvol/vol/vol) at 20C Ifi%reg{, fad] g@sehfr m Bﬁﬁ I[s)n}rgtht%s's vgith for example HF/anisole (9:1, volivol)
at 4C for | h. [009313In an Fmot pepzﬁ el ra?egy?’ &St Fmoe amino acid is attached to an insoluble
support resin via an acidriedsitertiikey-Iéy rdtatstionxo) Fatiot ssoapcoheptishiedroy trealtientiof the
amino acid with a bagg SUEN @S RIRCLANG ASRAP I BPHABINRAGH éﬂa%?&?&ﬁﬁaﬂﬂ%@%%% 1078899

pre-activated species or in situ activation (coupling reactions can be done in situ 36 W

PCT/US2006/6626802Lh6ih s davamh g amidniel setviom Peseaereariitng duch as DCC, HBTU,
TBTU, BOP, BOP-Gi,andtbeadikadniiter the desired peptide is synthesized, the resin bound peptide

is deprotected and deta%taed &og %Cr)] soalf'ld E%Pcp?g OP%/ acidolysis cleavage with weak acids such as
trifluoroacetic acid (ﬂg& or rinthe p?easen% ¥ 1én%lé??;tvenger such as a thiol compound, phenol,

and water, f(_)r exampie@_rmd@m)é _fab]z@om[bﬂobmde@@ac@@nabphme dkginofurctionality and cleavage
from the resin, the t%m%mm&&%&@f EB%Q$Qﬂgl%§@gllgq)oxyethylamine group, and

an amide of an omega-methoxy-poly(ethyleneoxy),-ethylamine group, where n is

from 0 to 10; or

the C-terminal carboxylic acid group of the C-terminal amino acid of the peptide is
optionally in the form of an ester selected from the group consisting of:

an ester of a C; to Cyq aliphatic alkyl alcohol,

an ester of a 2-(omega-methoxy-poly(ethyleneoxy),)-ethanol group, where n is from 0
to 10.
The peptide has a mucin-inhibiting effect when administered to a mammal in a mucin-
inhibiting amount. The peptide also has a greater mucin-inhibiting effect on a mammal than
MANS peptide when administered at equal concentrations and/or has greater aqueous
solubility than MANS peptide.
[0090]  In a further embodiment, a method of inhibiting mucin hypersecretion in a

mammal comprises administering to the mammal a mucin-inhibiting amount of an isolated
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treated with a carboxylic (e.qg., aliphatic carboxylic, trifluoroacetic, benzoic and the like), for example,
with an aliphatic carboxylic acid species such as an activated form of an aliphatic carboxylic acid such
as a pentafluoro@étetiit&’#&hner analogous to the formation of a peptide b3idSH8IAPEA33mide of
the carboxylic or with an aliphatic sulfonic acid species (such as a sulfonyl chloride) to form a

fsulfonamiclie apéb?d%tﬁ@_f@ﬁhﬁifiﬁ@fﬁhﬁ%f@ﬁn.Aﬂ%ﬂh?_lhf@é)@éﬁ@d@'c}ﬁfé’i@lﬁ‘%@éﬁkjﬁlﬁ%&%@ Qﬁiﬁé,lgllated with,
or example, an aliphatic_alkylating agent (e.g., an aliphatic mesylate or tosylase) obtained by reaction
of the correspagh%iﬁ%gé&ﬁgﬁy ‘%’r%%‘aég%e gsé\l%aggetee Cs%‘f#% Bﬂ‘?rﬁfﬁ@ \‘Rﬂﬂ?ﬁ?fﬁlﬂiﬁ%?tﬁ?é‘f@b‘ﬁb‘l‘?%hich

aIcphoI can b@@btamdmmagémmﬂdp Zé.gmtlﬁgutithiammilamﬂsum, hydtlﬂe):mﬁaﬁim&mbaﬁﬁngatboxylic
acid. In anothqqgggg&oﬁgm%%mggr '&H'L%qoa%saé%ﬁ%ﬁpaﬁ%g%51933&‘5?" 0_acids) with the

remainder as L-ammo acids can be used In the pept esis procedure to provide a peptide of
the invention WisieereaRige Bt dnailpiciethscamportsiffreduascatbegms ifioartbedrtaspedt awiven the

desired peptiQ@iammﬁea@fgr&%m@@&a&;f@?m@qﬁ%%mmﬁtﬁm&Qﬁkiﬁhd?*ﬂ@%@e%ﬁﬁﬁa@e&iﬁt and the side
chain protectln%l%%ggep%ﬁve been selected to withstand the ester cleaving step to liberate the peptide

from the resin® RFHFOIR5EY PRty 3 NgUEIre e Ra M AR itP AONIEEOHBANIAAI end of
the peptide is foidn éat, Theher teninidab caarfoxylioacitdcatdewronviateddo amastive wster (e,g. a

pentafluorophg _I\lé‘sgtyes%%pn% tgglag?d ith an amine such %e ia fo forn}lan amide_(represented

as peptide-C( or with an ali;; alic amine a5 desc above’ (jel}%ﬁﬁ 5ﬁnélﬁlﬁha§1il amide of the

peptide, and iSgueatnansing Profeteing mplcupscandsd termofeethto wrovide;theldddsirechpeptide of the
invention. Adgitigrallyn P Srierinak sarhende s%ﬁﬁ%ﬁ&@&‘egﬁef@{ﬁ%%.ﬂ?ﬁ% ﬁ.%ﬁ%{ggi%&%%;%%g“c acid

and an aliphatic alcohol by dehydrative coupling such as by use of a carbodiimide reagent. Acid
functional grodpteeNesHIHEA AT 4cidSudienth iparalsard and grraafitademinsbasiiverted to
amides and estédsrsyaashioly baalegausiiotba miaonesnsethed, and the epsilon amine group in lysine

can be converted to i nd aliphatic amines scribed above for chemistry on the terminal
amino group. [0094] @riglgreﬁgggngfrba?oat%%?g&r gﬁ%ﬁcfﬁg%' SIHAPE 8%5’8@?‘%%?@8@%1% Bhase synthesis
of peptides of abiialiemidre ifm:iudémeﬂﬁdbw!ﬂgadoﬁnihrmmcemum'sﬁngdeﬂpha-Fmoc-L- 37 WO
2006/078899 PCTY{5204Q 911982%9 %1224 AR %ESQ&I%’HQ E%P&%Qﬂn%ﬁ%egf trifl oroacietic acid,

N-alpha-Frnoc-N-alpha-(2-Fmoc-oxy-4-methoxybenzyl)- alanine pentafluorophenyl ester;
N-alpha-Fmoc-glycirfé fktantibrasieasideandramuaignar a Ci to Cys aliphatic alkyl sulfonic acid; or
Fmoc-N-alpha-(2-Fraecowymaethoy benz\il-aysing-ReniafspwpiesyhiesiesiN alRpaonally
Fmoc-L-qutareqc @g%\g.—%—gher?/hsggroagst r; N-alpha-Fmoc-L-glutamic acid alpha-4-
{N-[I-(4,4-dimé %EK/ b IO XoR R BRSSP RERY TSGR0} benzyl ester; N-
alpha-Fmoc-L-glutamiC: dcid.g aliptadiolalbyd] d:¢dp4 adinratidyl 2, Gedipxaigyciobadylidegetdt group,
methylbutyl]-amino} henzy g_ﬁg{ﬁd}!- 3 Mltz cohzglutay ic acid al‘gga-all | ester: N-alphas
Frnoc-L-glutamic acid g-begnzy este}ﬁgjl%-a% a—ﬁ?né%gt-g[#tﬁ%%pém egﬁﬁhg-% nﬁt())/ltoes ér; N-
(2) the C-terminal carboxylic acid group of the C-terminal amino acid of the peptide
is optionally in the form of an amide selected from the group consisting of:
an amide of ammonia, an amide of a C; to Cy4 aliphatic alkyl amine,
an amide of a hydroxyl-substituted C, to Cy4 aliphatic alkyl amine,
an amide of a linear 2-(C1 to C24 aliphatic alkyl)oxyethylamire group, and
an amide of an omega-methoxy-poly(ethyleneoxy),-ethylamine group, where n is
from 0 to 10; or the C-terminal carboxylic acid group of the C-terminal amino acid of the
peptide is optionally in the form of an ester selected from the group consisting of:
an ester of a Cy to Cyg4 aliphatic alkyl alcohol,
an ester of a 2-(omega-methoxy-poly(ethyleneoxy),)-ethanol group, where n is from 0
to 10.
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alpha-Fmoc-L-glutamic acid gamma-t-butyl ester; N-alpha-Finoc-L-glutamic acid garnma-t- butyl ester
pentafluorophen;gll es(t)%g}ol\gg-%lpha,epsilon-Di-Fmoc-L-Iysine pentafluorophenyIPCeTs/'EJengO 002032
N-alpha,epsilon- i9:2moc-]_-8|ysine; N-alpha-I-(4,4-Dimethyl-2,6-dioxocyclohex-I- o/
ylidene)ethyl-N-epsilon-Fmoc-L-lysine; N-alpha-Fmoc-L-lysine; N-alpha-Fmoc-N-alpha-(2-
Fmoc-oxy-4-midthpspyibtenay)) Heve psiteatd: butcxyichibiong leffdysine; Maaiptabikan dEARS peptide
epsilon-1-(4,4:-dimethyl-2 6-dioxo X-1zyi -3-me] |-l -lysine:.N- -
Fmoc-N-epsiIﬁ%ﬁ%ﬁ%ﬁgﬁl@é& dl%g%{;%lé%{#&g%ﬁggﬁ%ﬁ?&%ﬁﬁgﬁ% a—aM ANS
Fmoc-N-epsil®§P¥idhloro-CBZ-L-lysine; N-alpha-Fmoc-N-epsilon-4-methyltrityl-L-lysine;
N-alpha-Fmoqgyeapsilonagritided wsingR:il-alRbapes s RSUUY Repaviasreataany e ivaipe:
N-alpha-Fmoc-N-epsilon-t-Boc-L-lysine; N-alpha-Fmoc-N-epsilon-t-Boo-L-lysine pentafluorophenyl
ester; N-aIphﬁ‘ﬁlﬁﬁ%ﬁﬁﬁ@ﬁ@ﬂ%§§?ﬁ¥iﬁ‘?§?6§€@ﬂ}ﬂ\‘_‘??y%‘ﬂb?%f-%ﬂﬁﬁﬁlﬁm&sﬁl&‘gchIoro-L-phenyIaIanine;
N-alpha-Fmodidecytaimdthploapyledaniin € Mea)ahankimecd duaiedle phgridalamiegzer such as a

N-alpha-Fmoc=4-nitrosL - lalanine; N-alpha-Emoc-L-phenylalanine; N- . .

e oo L o e e PR ey s
4-methoxybc_amdﬁéﬂmﬁeﬂ'mqm@plmaammwmemmﬂzanpﬁgnmémm@m@pIaaiiable
Fmoc-L-proling, pentafiarorhany besist s NaalRha masaamma{dd-dimethaxysosiydry)-

L-glutamine; N-alpha-Fmoc-gamma-trityl-L-glutamine pentafludrophen [ ester; N-alpha-
Fmoc-L-glutaf@iorisipraERS EMI Biatrirre e Rtaiisesphénylrewid, Nheasieatids mmikesis,
gamma-trityl-lthglatasming] Nafd o -FripeoNHd dnationnt2dd £- nmeiplhensroesuliany hoidRrginine
N-methoxy-N-metr Iﬂa ide(;llt\l-al a-Fmoc-N;%,%,ﬁ,%?—l . ne eroun s th d
pentamethyldfS rSRenZ ST AR BSURAVIPESGirife  RERIHATER SEoKGesBerpyp is then remove
pentamethylclndraes@:d alfelphiaipmtgitin epibaphdidcogddd #-the thioxlye@ Brino acid by

tf?m('thy'be”Z%}ﬁfaltﬁ'éﬂQX'alx'&E%@,iﬂ&dﬂb%@‘@éfﬂ%&?éwﬁréwm ¥ 8518 amino acid linked to the
trimethylbenzenesulfonyl-L-arginine pentafluorophenyl ester; N-alpha-Frnoc-N-nitro-L- arginine;
N-alpha-FmodSii6-thigpesteny e ridaionibrhsseseyapetarirdonite sxifsphithe desired

20051078890 P 1UB008 1000035 boneytL ahEathene, AT aarne:
- enzyl-L-pnosp oser_lne; -alpna-rmoc-Q-penzyi-L-Serine;

Nalpha-Fmod CHEBRGY L- SERAE. KeAIBHR DAL ST LA NERVE B hahade.

N-alpha-Fmod-trigtide-cae resdiatbial Punided bthEERiind seful HPLC purification methods

N-alpha-Fmog-Q-henzyl- ine; N-alpha- Fmoc-O:benzyl-L -threogine;
M e B

N-alpha-Fmodetdesesiptienorded ey sonlglierboauetjiaipriate pettbeoipyaaditosy-L Rerédnsine;

N-alpha-Fmocdmyaling ohlaahR-Enes kvl e afluerarhRMYL BRISKan, residues are
N-alpha-Fmoc-N-alpha-(2-Fmoc-oxy-4-methoxybenzyl)-valine; N- ,

alpha: Fmoc- TSR 2 RERBR AT SR BRI e Ben heio A gt fioed in
alpha-Fmoc-Neiipia-tnethytdsival vied MralplasHiee seQ«his-dimethylamino-phosphono)-L- tyrosine;

N-alpha-FmoﬁﬁlﬂﬂIOSi%éu%%lg B EReGE:Z.0:dighlorobe e k!" f}%r%ss{pﬁinl}lcéd peptide during
synthesis can be done, for example, using an excess such as a 4-fold excess of amino acid and
benzotriazol-1-yl-oxy-tris-dimethylamino-phosphonium hexafluorophosphate, and an excess
such as a 6-fold excess of N,N-diisopropylethylamine. Peptides from Fmoc synthesis are
cleaved from the resin with trifluoroacetic acid/ thioanisole/triisopropylsilane/methanol ( for
example at a ratio of 90:5:2.5:2.5, vol/vol/vol/vol) at 20°C for 4 h and those from Boc
synthesis with for example HF/anisole (9:1, vol/vol) at 4°C for 1 h.

[0093]  Inan Fmoc peptide strategy, the first Fmoc amino acid is attached to an insoluble
support resin via an acid labile linker. Deprotection of Fmoc is accomplished by treatment of
the amino acid with a base such as piperidine. A second Fmoc amino acid is coupled

utilizing a pre-activated species or in situ activation (coupling reactions can be done in situ
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alpha-Fmoc-O-2-bromo-CBZ-L-tyrosine; N-alpha-Fmoc-O-2-chlorotrityl-L-tyrosine; N-
alpha-Fmoc-O-benzyi-L-phosphotyrosinc; N-alpha-Fmoc-O-methyl-L-tyrosine; N-alpha-
Fmoc-O-phosph¥PARE8IBE*N-alpha-Frnoc-O-t-butyl-L-tyrosine; N-alpha-Frf§d“OSE8asi82tyrosine
pentafluorophenyl ester; N-alpha-Fmoc-L-aspartic acid beta-l-adamantyl ester; N-
alpha-Fmoc-Lygspaltin a¢id RetrrsadamantykssRNnalRhAnas hershastieagidhetade,
phenylisopropyl ester; N-alpha-Fmog-1; asr%qrtlc acid, e,ta—4-£N-[,I-(4,4-d’imeth i-2,€- o
dioxocycloheéf?&’éﬁl&)@%@ﬁ%@t}%uﬁ TR T e TR N St Reptidg is
alpha-4-{N-[1-{épfotticnefbiyl dbacliek oy ibbexytidens)rBomatiapipuity framipo v radkestes such
N-alpha-Fmoc-L-aspartic acid alpha-allyl . N-alpha-Fmoc-L.-aspartic acid beta-penzyl ester;
N-aIpha-Fmoc%ﬁ_t-rzég%rﬁ?g ‘%%:Glgcéﬁllp@ﬂ%tm%ﬁrﬁk%l%ﬁgﬁ%SC?LS-%S% |€S§8%a%3ta-%butyl ester;
N-alpha-Fmoctmpspastiphesial. betamatsutbestenplenthfimy efiften privs tord dprehstonrrhgde caspartic
acid-beta--adamaniastat paplORBN e 6l MedlhRsh Mc bup AL b agidehglse adamanty
a-

ester pentafluorophenyl’ester; N-alpha-Fmoc-L-leucine; N- al ha-quc-L-IeuglneC{)entafIuorophenyl
ester; N-alphérﬁf?@cwﬁbeﬂﬁﬁﬁ’-‘(éyhﬁ{ﬁcgmﬁbph@?ﬁéﬁﬁ%ﬂ@mﬁ%ﬁu@'ﬂéﬁ%?a benzoic and the like), for
N-alpha-Fmoehira) av{@- hinggHaxy-<methiaykiergybidesicnes peatalineophanylasiBphatic
N-alpha-Fmoc-N-alpha-methyl-L-leucine; N-alpha-Fmoc-L- isoleycine; N- Ippa—Fmoc- -isoleucine
pentafluoroph%%yf)& &P -5\%%‘%&8@3@% SR HYRELR SRt ggous to the Tormation of a
N-alpha-Fmoodyetde Rehditriforethopndn flthe asparatjiine; Withlphalifhmoostiétaitrityti lspasigaragine
DRSS Ly AP ORI i AP A PR KRR PRIl e afuoropheny

ester; N-alpha-Fmoc-N-beta-(3,4,6-tri-O-ace
2-(acetylaminé)igesiyshypBalyieepigt srusgien kaspkyipdavile dipieaamplee an Abighatidty |- -
asparagine; Naﬁdﬂ'ﬁﬁn%’ZE&%NG?%Q'&H%!MWH@M&%P%‘ds%ﬁéﬁ’Bﬁt‘eﬁﬁ@@%ﬂéﬁ@ﬁéﬁ@?tﬁé histidine
cyclohexylammonium salt; N-alpha-Fmae-N-im-tosyl-L-histidine; N-alpha-Fmoc- N-im-trityl-L-histidine;
NalphaFmod SRR PRI LT R S AR S W Oro bt gL, Whih
PCT/US2006/462032:abetsbnicedisthyddoysieinetyditafinciophemuliagieds) of an aliphatic
N-alpha-Fmoc-S-benzyl-L-cysteine: N- alplra-Emoc-S-p-methoxybenzyl-L-cysteine: .
N-alpha-Frmoc R e e B B B R e R B P i
N-alpha-Fmoagdppuil thegpsieiptepeniadinnophighgndstesedimaibhpepido e38thasistytviedireisteine;
N-a|pha‘FnOcp%{a%_HWg%ﬁde'é}y%@iH@exﬁﬁiﬁt@xfﬂi’&{QBPSQXLG%QH;J\&QMQ%IE%%H'£¥|a\aa%f5tﬁ!”e?
N-alpha-Fmoc-S-trityl-L- cysteine pentafluorophenyl ester. TheSe and other amino acid reagents for

use in solid pHASEEPRALSTISF TeptrrdshrertichERG AR svamaskisBrasdnineserr Cxmitithem
Corporation. Aliypaatiatbesiomadithasids draniissavaiablaisom SigapsMdtidhGhiemsisal Gempany.
[0095] The peptides may also be .produced by a splid phase. synthesis using a Bao strategy, wherein
a first Boo am%[gra% e %ﬁt:legk%%lggr%ﬁ ﬁ?ﬁ cﬁ%@% %ﬂ%gg?tr%ls Viaa gllg)éevcg & t:fﬁ%kgé‘:’r;
Deprotection byviagmolsk shtbexBomgrbuplis Gdeoniplisindd bijitresitident ffrntied. Bde-Grénoiadid with

TFA. A secongd,Rag Aoingqagitds diencovried MHliARG:& RIS: a pentafluorophenyl ester) and treated

with an amine such as ammonia to form an amide (represented as peptide-C(O)-NH,), or with

an aliphatic amine as described above to form an aliphatic amide of the peptide, and any
remaining protecting groups can be removed to provide the desired peptide of the invention.
Additionally, a C-terminal carboxylic ester can be formed from a C-terminal carboxylic acid
and an aliphatic alcohol by dehydrative coupling such as by use of a carbodiimide reagent,
Acid functional group-containing amino acids such as aspartic acid and glutamic acid can be
converted to amides and esters in a fashion analogous to the above method, and the epsilon
amine group in lysine can be converted to amides and aliphatic amines as described above for
chemistry on the terminal amino group.

[0094] Examples of protected amino acids that are useful in FMoc solid phase synthesis

of peptides of this invention include the following non-limiting examples: N-alpha-Fmoc-L-
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activated species or in situ activation. After the desired peptide is synthesized, the resin- bound
peptide is deprotected and detached from the solid support via cleavage usin]g a strong acid such as
HF, TFMSOTH, o PSSR additive such as a. thiol compound is added to (E)%Jt%zg{)gﬁ)gzgsezptide from
any carbocations generated during cleavage. The following protecting groups are compatible with HF

cleavage: Argghes)s CysisOBzIy] bils(Z)-alit( Fos) Sul(DBE) Flye( @iy 2)mep(@Batyyiu(OcHex);
Ser(Bz); Asp%ﬁﬁ:ﬁﬁ(&gﬁ%@mg@é&%@ﬁm@a@%ﬁ%@%&?gﬁé&th%z@ve%&“ﬂﬁﬁéga_'"S(TOS>:
sy

Tyr(Br-Z); Asp(OtBa); His(Trt). The following protecting groups are compatible with TFMSOTf
cleavage: Arg% B NRYBY- A8 ZB?M%I@%{?}W$@N%WW&W?I%QK@§); Thr(Bzl);
compatible Wi TN OTE leavage: ArS) It (Oehe P O A e A i)
compatible with. T cleavage: Arg(Mts); cHex); Trp )); Arg(Mbs); His(Bam); Trp(Mts);
Aap(OE2): LyBiCh S0 T AR SR e A SERBL TS 821,
Flis(Bom); The{Bizd)Fiedblgigtohzmitbgacichcariithili¢iacitimendl ansidks: toyiconepgntige)amide bonds
can be accomplj [o3F: r sing carbogdiimides,such as dicyclohexylcarbgdiimide (DCC),
diisopropylcai%%ic%%%@(%%%?fgﬁly r)rése%%ag g%(gl i Ilrjlt?ﬁe @Eca%bcoa I%f}%%g; @gﬁ;s%ﬁ;ﬁ?%%%yBOP;
HBTU; TBTUFaw¢eiutnray apid Bibrnrahesend\edplirelbmses- fhetaauihaiibaltnd Wifichestet; BY- the
formation of symynetricalaahwslideAitemativebusatreisiarkanate oncarhoxyicsnhasphinic

mixed anhydrijde reagents, prepared b}/ reacting isobutyl- or isopropyl-chloroformate and substituted
phosphinic chigfidés Wiﬂ‘?rmguﬂ%BW-%%%#%ﬁPﬁ S TR EArbERRP P afEEe A 's) or
Leuohs' anhyesiee Neuirhe, cpsivsh-disPwish- Eneme e mistey thipaNbiesminat araingoanddhe G-terminal
carboxylic acid 40 CVO 20116/078399 PCT/US2006/002032 group can be chemically modified
according to ggﬁtﬁg |%85¥fate€é%?%cﬁ]tlﬁﬁ%ogblgl et %&Q}g@fg’ﬁé%l fﬁo%t% Sﬁﬁe?ﬁ??‘@ﬂﬁb%%?ﬂ%ﬂfé‘{%‘ﬁﬂ%?
explained by ffradelavihaittbendbnaybxtimpiderttdtuarny iatengéd iy Heendralihitifgod-hase examples
provide the re@gkﬁﬁt@qh};ggqmgltml?@gé&og%g%gé f%@ﬁg[ggﬁg&%g&ﬁﬁ&ﬁggtﬁ% disclosed in the
I0 er

application. The peptides are listed with any modifications to the N-terminal amino gro}&p of the

N-terminal amitestierPaitenol-thé-emsthyinabcdipresyrighsip ofidraetarhinksianiNoddie on the left-
and right-haneinsides.pespectivebroal Breamine acidisrarsearwhibis indigsiady a Reptide # of
Bt L e T T
N-terminal ammmadrﬁdmhh&nespﬁetpsémpﬁdehﬂﬁﬁnaNeh@q%mﬂ-mﬂ&H@Bd@mglﬁmn amide of
o S il SIS An s e
chloro-L-phenylalanine; N-alpha-Fmoc-4-cyano-L-phenylalanine; N-alpha-Fmoc-4-fluoro-L-
phenylalanine; N-alpha-Fmoc-4-nitro-L-phenylalanine; N-alpha-Fmoc-L-phenylalanine; N-
alpha-Fmoc-L-phenylalanine pentafluorophenyl ester; N-alpha-Fmoc-N-alpha-(2-Fmoc-0xy-
4-methoxybenzyl)-phenylalanine; N-alpha-Fmoc-N-alpha-methyl-L-phenylalanine; N-alpha-
Fmoc-L-proline pentafiuorophenyl ester; N-alpha-Fmoc-gamma-(4,4'-dimethoxybenzhydry)-
L-glutamine; N-alpha-Fmoc-gamma-trityl-L-glutamine pentafluorophenyl ester; N-alpha-
Fmoc-L~glutamine; N-alpha-Fmoc-L-glutamine pentafluorophenyl ester; N-alpha-Fmoc-N-
gamma-trityl-L-glutamine; N-alpha-F moc—NG—(4-methoxy-2,3,6-trimethylbenzenesulfonyl)-
L-arginine N-methoxy-N-methyl amide; N-alpha-Fmoc-N%-2,2.4.6,7-
pentamethyldihydrobenzofuran-5-sulfonyl-L-arginine; N-alpha-Fmoc-N°-2,2,5,7,8-
pentamethylchroman-6-sulfonyl-L-arginine; N-alpha-Fmoc-N°-4-methoxy-2,3,6-
trimethylbenzenesulfonyl-L-arginine; N~alpha-Fmoc~NG~4-methoxy—2,3,6-
trimethylbenzenesulfonyl-L-arginine pentafluorophenyl ester; N-alpha-Fmoc-N -nitro-L-
arginine; N-alpha-Fmoc-N%tosyl-L-arginine; N-alpha-Fmoc-O-(2-acetamido-2-deoxy-3,4,6-
tri-O-acetyl-alpha-D-galactopyranosyl)-L-serine; N-alpha-Fmoc-L-serine; N-alpha-Fmoc-O-
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1. Protocols and Methods [0097] Experiments were designed to test whether or not the MANS peptide
and other test peptides related thereto inhibit hypersecretion of mucin in nnmine airway in vivo, The
ovalbumin-sensit?2d°M8iEE model of allergic inflammation and asthma used’fn'tHE¥W¥WRIEs was as

described by Singer et al. (2004), supra. As a negative control, a control peptide containing an
N-terminal myisteyiomyR,aaG e, snaIgharRinec asitenasl WANS Qepltabeara@ndadyiRirandom order
(i.e., the random N-terminal sequence, RNS, myristoyl:peptide . 232) was tested alongside the
proposed acti?Fé“ﬂ%ﬁ'é@@%é&%lﬁg“é?wﬁ(ﬁ%’gfg Yﬁ%lr%clﬁ‘ﬁ&%é ’subatclt%?ger%%oucs y%trv%/{?g(;fl at weekly
intervals with detigeMNouaibauirincAftdrichiayd-dbsedsivzatidrentys bpimstbotfererdxp dsadbhe-
aerosolized o IRi jch. IR o) (olale] Jgohlet cell aRia afierim hesy At the 72
hr time point, %ﬁ’ﬁﬁ%&é’%ﬁ?@ﬁﬁ%ﬁﬁ%ﬁ%ﬁ%@@ﬂﬁ%VI‘%‘TYSF e |vé%§{j%’§nad% Buxco syste}ﬁ nebulizer
providing a fidethiepsins: RSrebthadaentd - CirednHin- prispry-td Goteragbyrd®adlenge, 50 pL of the

test peptide, gii3.ifferanteoncanuatiana b M. BRON. ek ONhpwasRsiiniatered by intratracheal
route. The RNS peptide was tested_at the highest d?gpse level only (50 L of 140 uM P‘Lllé#on . The

MANS as welPSEHREBEFHA SR o EBIBR - P Ead i s oy ReBRO B 7 % Arous
controls useddlpliadsroexpeiisheiistaiedakiHatedinddete petdive feaciilexpphimgriswgNearried out in

6 mice per point, and ea of experiments was.41 WO 20061078899 PCT/1J 2032
repeated 3 tin‘el‘Tsh, 7o %%%; FaIn- o-eé gir%ﬁ%%?%@é}]%ﬁae\% 8(\:/%8&%&??%%% %/%/%qénjpe@ég?éﬁé %%2 galb/c
mice under sityitipotedphBitvetiniutasig;AhalDisiimaratead. mdic seerend i frepies Neated with

120 m1VI SO%%%%L%@%&%&QI@@M%&%@, identicakinssadioe sontely Feligwingthe

methacholine challenge, the animals were sacrificed and bronchoalveolar lavage (BAL) performed on
6 animals perdpBE SRR Jr-sherahalrAtiem Nudgu masO rdh e dmeteisailPFrotocol for
the experimentmbalephézpherakpmiasohfanmethacholinerintiucgebsineoin dptparsecretinbuigithe

Conirol 6 EncyrS R EET b ARG Fon RN S5 T L S T 4SO AN ahe No

Test peptide GlphabtoxirtHmpadtio%cid dCh-2 Bauhasst ¥ég; MU EBch tdstpepticdecpbptidd-Test

peptide 6 Endgloxiliee {PdiachibRanjest Xeaqt. QAN &ASl (€L peRidR ARAUSE.Test peptide 6

- .9% NaCl'+ Each test No 100M Each test pe tide peptide

dioxocyclohexylidene)-3-methylbutyl]-amino} benzyl ester; N-alpha-Fmoc-L-aspartic acid
alpha-4- {N-[1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-methylbutyl]-amino} benzyl ester;
N-alpha-Fmoc-L-aspartic acid alpha-allyl ester; N-alpha-Fmoc-L-aspartic acid beta-benzyl
ester; N-alpha-Fmoc-L-aspartic acid alpha-t-butyl ester; N-alpha-Fmoc-L-aspartic acid beta-
t-butyl ester; N-alpha-Fmoc-L-aspartic acid beta-t-butyl ester pentafluorophenyl ester; N-
alpha-Fmoc-L-aspartic acid-beta-1-adamantyl ester pentafluorophenyl ester; N-alpha-Fmoc-
L-~aspartic acid-beta-2-adamantyl ester pentafluorophenyl ester; N-alpha-Fmoc-L-leucine; N-
alpha-Fmoc-L-leucine pentafluorophenyl ester; N-alpha-Fmoc-N-alpha-(2-Fmoc-oxy-4-
methoxybenzyl)-leucine; N-alpha-Fmoc-N-alpha-(2-Fmoc-oxy-4-methoxybenzyl)-leucine
pentafluorophenyl ester; N-alpha-Fmoc-N-alpha-methyl-L-leucine; N-alpha-Fmoc-L-
isoleucine; N-alpha-Fmoc-L-isoleucine pentafluorophenyl ester; N-alpha-Fmoc-N-alpha-
methyl-L-isoleucine; N-alpha-Fmoc-beta-2,4,6-trimethoxybenzyl-L-asparagine; N-alpha-
Fmoc-beta-trityl-L-asparagine pentafluorophenyl ester; N-alpha-Fmoc-L-asparagine; N-
alpha-Fmoc-L-asparagine pentafluorophenyl ester; N-alpha-Fmoc-N-beta-(3,4,6-tri-O-acetyl-
2-(acetylamino)-deoxy-2-beta-glucopyranosyl)-L-asparagine; N-alpha-Fmoc-N-beta-trityl-L-
asparagine; N-alpha-Fmoc-N-im-methyltrityl-L-histidine; N-alpha-Fmoc-N-im-t-Boc-L-
histidine cyclohexylammonium salt; N-alpha-Fmoc-N-im-tosyl-L-histidine; N-alpha-Fmoc-

N-im-trityl-L-histidine; N-alpha-Fmoc-S-acetamidomethyl-L-cysteine; N-alpha-Fmoc-S-
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Test peptide 6 Endotoxin-free 0.9% NaCl + Each test Yes j| OM Each test pe tide peptide Test
peptide 6 Endotoxin-free 0.9% NaC1 + Each test No | OM Each test peptide peptide _ Negative
(control) 6 EndotBHIHELE8% NaCl + RNS Yes peptide (RNS) 140m1. RNEGEBIRTPOMARIyses of
BAL fluid [00991 Mice were sacrificed by cervical dislocation, followed by rapid exposure of the

trachea and immtﬁmmomatmnbmﬁmmqghtaﬂﬁmaﬂﬂwsE@Ebrﬁmﬂphwlﬁealsfﬂai@%@&bﬁnéé Nd Wa(SS
collected with Q. followed by 3 x.1 ml PBS contaigin 5 mM), EDT mM), and DTT
. BAL fuid R e O e e S A i SRS Ny
analyses beinglp@’fﬁtmea@.-ﬂ’mJéY(l:élMjfefe.iscsM%@Wd-@ﬂﬁeﬁstdmmmmmw ucin via an
ELISA methodssing aiei 3nthagiessNoun. iR RaghIb-RoUse iAo Shaaigaly, a mouse

anti-MUCSAC antibody that recognizes the carbohydrate portion of se mucin was used in these

assays. Data §enefaianemy exdeh BAPkafps-wiishbravaipes YWabi-Breesii-téddiermined by

Bradford aSS&yyd‘téﬂfd@e@t@ﬂtﬁﬁbﬁh@ﬁy@&&@sS@Qs@?ﬁb%tﬁ@ﬁ%ﬁf#léﬁ%%@ﬁtiri%r%@&itiﬁz_él%iﬁ %&H&body_ .
minus that obtained .with the non-immune control antjibody. ata were statistically examine
UL T SR e o e ot e

. 5
using a one-way
when the p<0.85pHRiIVARAOHL0IEEBIDRET AvsRON6 B2 C3in {AORIRh Thablerdl I dthpiyV and VI
below summari ee 10 [ ' retion in Balb/C mice and BP2 mice. As
shown m a1 ok 100 T Gr e e g A U s ana st
of that of the cBriRaliveELeisd pERTIdROL Taine arViseesedrstionindublesmomogeinofiastima

(Experiments iBalliGiMise)DBaptidadpeptidastidsnifian Jecoptiohseaipairel NeRaptide 400 42
MANS, myr-peptide 1 33.8 5.8 RNS, myr-peptide 232 96 5.2 ,myré%eptlde 79 50 10.8 myr-peptide
23321 14.2 &@ﬁ%‘é“p%@%‘iﬁ%‘%% Thgr-pessirgadiiec paigaacid ititemepyples #tilizing Ry:peptide

234-NH2 27 .8attbvated species or in situ activation. After the desired peptide is synthesized, the resin-
bound peptide is deprotected and detached from the solid support via cleavage using a strong
acid such as HF, TFMSOTY, or TMSOT{. An additive such as a thiol compound is added to
protect the peptide from any carbocations generated during cleavage. The following
protecting groups are compatible with HF cleavage: Arg(Mits); Cys(4-MeOBzl); His(Z);
Arg(Tos); Glu(OBzl); Lys(Cl-Z); Asp(OBzl); Glu(OcHex); Ser(Bzl); Asp(OcHex);
His(Bom); Thr(Bzl); Cys(Acm); His(Dnp); Trp(CHO); Cys(4-MeBzl); His(Tos); Tyr(Br-Z);
Asp(OtBu); His(Trt). The following protecting groups are compatible with TEMSOTT
cleavage: Arg(Mts); His(Bom); Met(O); Asp(OBzl); His(Dnp)); Ser(Bzl); Cys(Acm);
His(Tos); Thr(Bzl); Cys(4-MeBzl); His(Z); Trp(CHO); Glu(OBzl); Lys(Cl-Z); Tyr(Br-Z).
The following protecting groups are compatible with TMSOTY cleavage: Arg(Mts);
Glu(OcHex); Trp(CHO); Arg(Mbs); His(Bomy); Trp(Mts); Asp(OBzl); Lys(Cl-Z); Tyr(Br-Z);
Asp(OcHex); Met(O); Tyr(Bzl); Cys(Acm); Ser(Bzl); Tyr(Cl-Bzl); His(Bom); Thr(Bzl).
Coupling of amino acid carboxylic acids and amines to form peptide amide bonds can be
accomplished in a Boc strategy using carbodiimides such as dicyclohexylcarbodiimide
(DCC), diisopropylcarbodiimide (DIC), t-butyl methyl- and t-butylethyl-carbodiimides; BOP;
PyBroP; PyBOP; HBTU; TBTU; and HATU, all of which reagents require bases for
activation and which act by the formation of symmetrical anhydride. Alternatively,
carboxylic-carbonate or carboxylic-phosphinic mixed anhydride reagents, prepared by
reacting isobutyl- or isopropyl-chloroformate and substituted phosphinic chlorides with the
N-alpha-protected amino acid, or N-carboxyanhydrides (NCA's) or Leuchs' anhydride can be

used. As with Fmoc chemistry, the N-terminal amine and the C-terminal carboxylic acid
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myr-peptide 106 33.6 5.8 peptide 106) 33.8 3.3 myr-peptide 106-NH2 29.3 4.2 myr-peptide 236-NH2
51 2.0 Ac-peptide 106 21.5 18.3 myr-peptide 137 55 4.2 inyr-peptide 137-NH2 56 3.3 All peptides
tested at 100 4Wﬂlf({931&7§§9§ignificant vs. control (p<0.001) except myr- pepﬁﬁg 'i%”‘?"(]é@ﬁ‘.’ ) and
RNS. Table IlI-Mucin Secretion in a Murine Model of Asthma (Experiments in Balb/C Mice) Peptide %
Mean (peptiderditidentifie cheantidy ercdifibivapeptiche k0§ BHetMANSgyIthepiided 40 11.8 RNS,
myr-peptide 232 81** 2.8 myr-peptide 11 54 -15.1 43 WO 2006/078899 PC'1/US2006/002032
myr-peptide 37 35** 11.8 myr-peptide 79 48 10.3 myr-peptide 15 38* 10.6 myr-peptide 45 35** 10.3
myr-peptide 9EX8MEEEMyr-peptide 153 50 7.3 All peptides tested at 100 tM. * = values significant

vs. control (@d¥); ** TNAHESSIBNINAY MenerBihiRa® PR DALY TMUCIH SELIRHA% A Murine
Model of Asthma, (Experiments in Balb/C Mice) Peptide % of Mean (pegtlde #/identifier) control error

No peptide 1085%52t9eR S BrgenaptiRe (senmagries promdethaisey 80 NS oits 8.5
peptide 237 (M)d6y tHatale pRicaiSE ¢10OMIE dischseayi Bapiisei 061 1AM pebtit e
myr-peptide 189[6%%9&{';1%/4:5‘08{86&%118 to the N-terminal amino group of the N-terminal amino acid
and/or the C-terminal carboxyl group of the C-terminal amino acid on the left- and right-hand
sides, respectively, of the amino acid sequence, which is indicated by a Peptide # of the test
peptides. Table IX contains the key to the peptide’s sequence. Myr- and Ac- are
abbreviations of myristoyl and acetyl, respectively, which are covalently bonded in amide
bonds to the N-terminal amino acid in the respective peptide amino acid sequences; an -NH2
denotes an amide of ammonia which is covalently bound to the C~terminal end of the peptide

amino acid sequence.

Example 1 A--Relative Efficacy of Test Peptides in a Mouse Model of Asthma
I. Protocols and Methods

[0097] Experiments were designed to test whether or not the MANS peptide and other
test peptides related thereto inhibit hypersecretion of mucin in murine airway in vivo. The
ovalbumin-sensitized mouse model of allergic inflammation and asthma used in these studies
was as described by Singer et al. (2004), supra. As a negative control, a control peptide
containing an N-terminal myristoyl group and the same amino acids as MANS peptide but
arranged in random order (i.e., the random N-terminal sequence, RNS, myristoyl-peptide
232) was tested alongside the proposed active peptides. BP2 mice, aged 6-8 wks, were
immunized subcutaneously twice at weekly intervals with 1pg of ovalbumin, After 14 days
of sensitization, the animals were exposed to aerosolized ovalbumin, which causes a
pronounced goblet cell hyperplasia after 72 hours. At the 72 hr time point, the secretagogue,
methacholine (60 mM) was delivered using a Buxco system nebulizer providing a fine
aerosol for 90 seconds. Fifteen min prior to the secretagogue challenge, 50 uL of the test
peptide, at 3 different concentrations (10 uM, 100 pM, or 140 uM), was administered by
intratracheal route. The RNS peptide was tested at the highest dose level only (50 pL of 140
UM solution). The MANS as well as RNS peptide were freely soluble in 120 mM sodium
acetate, pH 7. The various controls used in these experiments are tabulated in Table I below.

Each experiment was carried out in 6 mice per point, and each set of experiments was
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peptide 106 (10M) 64* 4.2 peptide 106 (100M) 40** 9.6 myr-peptide 106-NH2 (10M) 67*-I- 4.2
myr-peptide 106-NH2 (1OOM) I7"* 5.3 values significant vs. control (p<0.05); ** = values significant vs.
control (p<0.01). WP2X5R18Etgnificant vs. 100M treatment (p<0.05). Table V-HALEFRYECPEHBN in a
Murine Model of Asthma (Experiment in BP2 Mice) of Control) Mucin Secretion (% of Control) Peptide

(Cone.) 10 M 1@=hddl 2 Qrivbs. Wh%h‘Bsp@imtiﬁl&s@ﬁﬂﬁaﬁdﬂNﬁ tepiidee é@f&&ﬁ%&%&ﬂ;@w&ﬂmenm
were designed, ennlne the.duration, of ac o pt| es in ine model of asthma. As
described in !\%e S‘f}f\celf}fnl 1rllﬂ'%]llce (?\?((gtrec?f%n%(éﬂ}ze E%ovalgn%ﬁllﬁm%?ﬁeﬂfagf/%re ie-dhimals
were challengmﬂcwtma%r@@ﬁil iz2QioVesbdimmackteey (ﬁEtMmW@V@OOWEW&B@@@U?F/&aWZ%Z
hours the secigipgnaanBIRthARRBIINS WaRARlvRIe: v aerasQlizatian; Iﬁk?bﬁ%%ﬁ&ﬂygﬁér(m L of 100

M solution) were administered by intratracheal route 30 min, 60 min, or 120 min prior to methacholine

challenge. ThePSpaR1EI4 e ORIt QP AHUMBIA P SFOTMtRR Y aiR A asereipd saveied mucin The results
of this experinjeousire givelcinifabieeythd, g@l@a\yﬁr&u&aﬁm 186 Agtigmrhd est Peptides in a Marine
(Experiments in Balb/C Mice) ﬁ;ogltrl) rai 0 min Pe tide Contral 100 100 100 MANS,
myr-peptide 1 7 44 50 RNS, e 2o ol dox methagholingeindiced, 1 75 70 peptide 106

esence ol test,
SO et Lﬁgﬂv determlnlng mucin in

23 48 57 [00102] An alternative

mouse Iungb I evatuate;the-activit ptidc: of-the pICDC yeptionTThis |||cu|uu S
described by E\%?n?%l)'[ﬁ I (Am. JJ Respir. %rﬁﬁFBiol Vol.31, pp 382- X' %004 % (feﬁ Afbic
female mice (S:FWIRRKRAT, 20-P5 U Caligis RERELESY, WKy for furaveeks by mtrgh pal
(i.p.) injection QiHIT A SPIUTION CONTaN 2 HY:1 @W\Nﬁélll and 2 \Ngﬁél ovatbpmimrirggormatsaline.
Seven days iff@gttp@b{%t I-p- iNjeqion, e JRisE RS SNt oRGdY aemesgl ggministratigprpver 30
minutes of a|2.5% solution of 140uM Each test peptide peptide
Test peptide 6 Endotoxin-free 0.9% NaCl + | Each test Yes
100uM Each test peptide peptide
Test peptide 6 Endotoxin-free 0.9% NaCl + | Each test No
100pM Each test peptide peptide
Test peptide 6 Endotoxin-free 0.9% NaCl + | Each test Yes
10pM Each test peptide | peptide
Test peptide 6 Endotoxin-free 0.9% NaCl + | Each test No
10uM Each test peptide peptide
Negative (control) | 6 Endotoxin-free 0.9% NaCl + ! RNS Yes
peptide (RNS) 140uM RNS peptide

II. Analyses of BAL fluid

[0099] Mice were sacrificed by cervical dislocation, followed by rapid exposure of the

trachea and insertion of a cannula through a small incision. Bronchoalveolar lavage (BAL)
fluid was collected with 0.5 ml followed by 3 x 1 ml PBS containing PMSF (5 mM), EDTA
(5 mM), and DTT (5 mM). BAL fluid was separated into cell-free and cell fractions via brief
centrifugation prior to any analyses being performed. The cell-free supernatants were
analyzed for the presence of mucin via an ELISA method using anti-mucin antibodies shown
to react with mouse mucin. Specifically, a mouse anti-MUCS5AC antibody that recognizes
the carbohydrate portion of secreted mucin was used in these assays. Data generated from
each BAL sample were normalized to total protein as determined by Bradford assay. Mucin
content was expressed as the value obtained with the anti-mucin antibody minus that obtained
with the non-immune control antibody. All ELISA data were statistically examined using a
one-way ANOVA. The experimental data were considered significantly different from
control when the p<0.05.
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ovalbumin dissolved in normal saline. The aerosol is generated with AeroMist CA-209 compressed air
nebulizer (CIS-US, Inc., Bedford, MA). [001031 Three days post ovalburin challenge, 50 pL of the test
peptide is deliver®8 M4 ER%Rostril of the mouse in 10 L aliquots over 2-3 mif¢tESSEIHEUR Y inutes
later the mice are treated with aerosolized 100 mM ATP solution over 5 minutes. After 20 minutes, the
mice are anestigttngd byablesilTjactiow, metmmmﬁmtwmmwlwﬁtm@gm and the

lungs are perfused with aI|n
Under deep ahesth
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thg and
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sacrificed by @esmugmmqt@ndﬂa ﬂnmatmbmemoalmrbat\ﬁmﬂ%a@@%%amﬁfnﬁﬂwdﬁM&m @el, M
Qy 7.0) is infused intratracheally at 10-15 em pressure and the lungs are fixed in
emoved from the thoracic cavity and fixed overnight at 4C. Lungs are embedded

in paraffin andﬂﬁ!ﬁ@ﬂb@\iﬂswoﬁmstmmmﬂ&@&@ﬁﬁa@@m@@mmmSBlMldﬁéMnaﬁied

phosphate buf
situ for 30 mi

using a perio

ic_acid fluorescent Schiff (PAES) staining proce

ure. Tissues are first oxidized in 1%

periodic acid

Reptifto (poptify sty tifien) |

)EpoBio

DFfgon ey

fluorescent S

i pe@oent (0.5% acriflav

Nse

in-double deionized H2

mggHC1

'VI;[:QOl, 1% 'S
sed.-2x5 mi

for 20 min, ri
ethanol). Slid

é\é[‘%lr\égd‘@PiE/BFQféﬁ in grade gL

Q. arid-ri
i-ettftanol

$oldtions an

dry, PAFS-st

amegl, sidesepsick: coverslippe

mothvl-calieviato: Ficl

cowith Car

nar Chemie
T T oTreTrin

1agla balsan
Ie\ 0010

balsam resin
PAFS-staine

dﬁgﬁﬂé%p&?g Z%)(amlnei\al::nldlequ

t%40x ab

£31p)-10010

1in), rinsed, treated with acriflavine
odium metabisulfite wt/vol, 0.01 N HCI)
n in acid alcohol (0.1 N HCU in 70%

d allowed to air dry in the dark. Once

1 mounting medium (50% Canada

b] For the quantitation of mucin,

ages of 10 fields from the axial bronchi

are captured

mydlmmkraﬁettmgs are m

amlaged us

,|mg2\/lagnal

Fire 2.1 (Optronics). PAFS imaging is

performed by
observing sp|

eCI?qll:‘Iél;rl-]@ (fé%lz‘!l LS B IS UDII 1Y)

using a dual emiss

] 1o
Ual CTAUIL

ion filter with" peaks atf 531 nm (green) and 628 nrn (red). For

dion £ild
IITTITITCT™(

500 ran and 573 nm peaks) and

each field, ar

! mnawmﬁtf@éﬁgenerated us

ing only th

e3réd acqui

sition channel on the camera (590 ms

exposure). T
camera (590

]§e§ggge;¢mage was thernre

ms red, 450 ins green). For

gptored
maorphom

>i§-§'9 bothth

intensity of m

derE-Beatifng3drdtien meas

ided using

IhfagePro

in the airway| gk
total surface larea
of the total e

fw@e@gmlculated ster
he nnnfhnlu im-is-divi

Eplqgically.
ed h\/ a_l

Byiefly, e

mllnrlnr\/ le

2tric analysis,

red and green channels on the

the volume density and fluorescence
Plus. Volume density of mucin staining
> ratio of surface area of staining to

gth measurement, which is a product

Jﬁﬁ@fﬁﬂ ]sQﬁ?ace area, the bas@rﬁent m

e:fr?’orane le

ngth, and the geometric constant 4/7c.
cin contents per surface area of the
raction of total epithelial content.
ministration on Mucin

As a result, cafgq@@@@@mad\ag the volyme. of mtraqejlular mu

basement membrane; in-secretippis-expressed-as-a

Example 1B-- l@ﬁe%‘?péfl ﬂ%?gs%ﬁied Ac-pe t]rde 106 F?e tide Ad
Ac-peptide 106 21.5 18.3
myr-peptide 137 55 4.2
myr-peptide 137-NH, 56 3.3

All peptides tested at 100 pM. All values significant vs. control (p<0.001) except myz-

peptide 137 (p<0.01) and RNS.

Table IIT—Mucin Secretion in a Murine Model of Asthma

(Experiments in Balb/C Mice)

Peptide % Mean
(peptide #/identifier) | control | error
No peptide 100 8.1
MANS, myr-peptide 1 | 40 11.8
RNS, myr-peptide 232 | 81#* 2.8
myr-peptide 11 54 5.1
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Hypersecretion in a Mouse Model with Goblet Cell Metaplasia and Airway Obstruction. [00106] The
efficacy of aerosolized Ac-peptide 106 on mucin hypersecretion in a mouse model of asthma was
determined at twB @3HaRH It ons. Briefly, 5- to 8 week old BALB/c mice werBGMHTEMIYAYWeekly as
described above in Example IA for 3 weeks with ovalbumin. On Day 28 the mice were challenged with
aerosolized 2&%- pmﬁibaaﬂ'n In norml*salilnmf@r 30 minutes. Three days after ovalbumin challenge,
each group af-micet 7_9 was-aginistered-an-derosolized isotonic solution of Ac-peptide 106 at 10
mM or 30 mMm?’lrW}%odur with an AeroMist C,rR 09 nebulizer. The mass median aerodynamic diameter
of the aeros :Jhpwpmnaéa/\‘lés 1.49 uAstrangel0.4 ta 4.7 um). Given these concentrations of Ac- peptide
106 and this ﬂ§pﬁ|&c4§nc catct 'ﬁ;,p' puTMm:y deposition of Ac-peptide 106 was 0.38 mg/lcg
body weight an ma/kg body weight, respectively. 46 WO 2006/078899 PCTIUS2006/002032
[00107] Ac-pepiitieeptidegtiministrgtich was iih"lrﬁeqiately followed by aerosol administration of the
seeretagogue Adenasife gphosphag (ATPy EL00)mM in saline) for 5 minutes. The mice were
sacrificed, an e lungs were harvested within 20 minutes. The lungs were rinsed with saline, fixed
with parafonné#ﬂeﬁ H@eséﬁﬁﬁé@@éﬂoimﬂ]ﬂaraffln and sectioned. The sections were quantitatively
analyzed for tié prossHEeEiHion eRntepldptietve ifrmiatissisiodfiemntstrycaotrol @i 9 the method of
Evans et al. (Am. J. Respir.. Cell Mol. Biol. Vol.31, pp 382-394, 2004). The results indicate that
Ac-peptide 1053k % %%%ﬂdﬁﬂf‘ﬂ?&pﬂdb&ﬁ% hypersecretion by 30 to 67% at
0.38and 1.1 fﬁéﬁ?ﬁ‘ﬂ?&?%@ﬂ’ felliselively. Example 2 -- Evaluation of qualitative solubility~of test
peptides in ""“.".a. saline—100108}Varipus-testpeptides (I to 5 mg each) were weighed out
accurately in m‘éﬁ’wéual 2 mL screw cap g sdls 8*3liquots of 25 L of 0.5 N saline, pH 6.5, were
added at 25 qpapﬂcadwbibntlﬁm};sure The &@hﬂndlt_/waa evaluated visually. If the test peptide
dissolves cwml?é tyqwithrthefirst atiquot of ﬁunc its;sotubility was calculated and designated as
more than th lated amount. Thus, if 3.5 mg of atest|peptide dissolves instantly with. the first 25
tL aliquot of QM ANSa e m@@dbﬁﬂiﬁpié\@i 1té¥*As 1148 mg/mL. Similarly, if 1.7 mg of a test peptide
fails to dissojvgda 1. 7.m HOR N TR tubitity is—stated as <1.0 mg/mL. The results of the
evaluation oi\gol\lkgbjliﬁé\'/rh& ar?ozt?sit% i ?tl :T(l-:ggare listed inf Table VII. [00109] The solubility of various
peptides in haiﬁmifmﬁ?éﬁs(a@nmaan also be déférmine®idy one of the following two semi-quantitative
methods, Mett 'U‘fﬁe‘ﬁi{j \{esg f2Metho gwn he ysed ¢ for those peptides whose solubility in

half-nonual s an about 10" mg/mL, whilg Method 2 can be used for peptides that will
be soluble in half-pestidal 1I€@li16@8¢)more thaMabout B@éng/mL. Method 1

myr-peptide 106 (100puM) 24%% 9.6

peptide 106 (10uM) 64* 4.2

peptide 106 (100puM) 40%% 106

myr-peptide 106-NH, (10uM) | 67%+ | 4.2
myr-peptide 106-NH, (100pM) | 17%% | 5.3

* = values significant vs. control (p<0.05); ** = values significant vs. control (p<0.01).
+ = value significant vs. 100puM treatment (p<0.05).

Table V--Mucin Secretion in a Murine Model of Asthma (Experiment in BP2 Mice)
(% of Controel)

Mucin Secretion (% of Control)
Peptide (Conc.) 10 uM 100 uM 140 uM
MANS peptide 35 12 8
RNS peptide - 100 100

[00101]  Experiments were designed to determine the duration of action of test peptides in
a murine model of asthma. As described in Method 1A, Balb/C mice were immunized with

ovalbumin. After 14 days, the animals were challenged with aerosolized ovalbumin. Afier 72
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[00110] Each peptide is dissolved in dimethylsulfoxide (DMSQO) at a concentration of I mg/mL. An
aliquot of this solution is diluted five fold with half normal saline to provide 0.2 mg/mL solution. The
latter peptide soltib#H1¢'SEBI&cted to HPLC analysis using C18 / 5 micron cdibmKS2PAEEH#on buffers
consist of 0.1 % trifluoroacetic acid (TFA) in water (buffer A) and 0.1% TFA in 100% acetonitrile

(buffer B). Thenpaptislesisretupogus]iieth-giadieni el 19 42568 Ausnarabesut gehmies Fbe areil]I
under the cur or.each pepti eak can be thus determined. This AUC value can be use
asa standard\?ﬁ(g@-@éf%??\ﬂ)%%6%@%%@%3@8%@%6&%@%%@; 8t8“&’epeor}ﬁ}ﬁecfh %[Heentration of
each correspapritintp pegbicibdtirth ebsllpege dfbatoiwisataratec i Soddtiad HAOtdpSatdifated solution of
each peptide ¢amheRieRarsdinypdtRg suffideptguaniity o) eptide .to Egﬂh gf half-normal saline
until a cloudy sus&?ﬁsion Is obtained. The latter is thgﬁgceﬁrhuggﬁggﬁé% x g for about 10 min.
The supernatant is then subjected to HPLC analysis. The supernatant is further diluted with
half-normal saline, if neces%?‘,epYi%r‘!B“‘F‘iF‘?}C?& sofhestRsptides /o sMyEBeained from this
analysis is used to determine the conce/tfrRe; Pt Ee“b@PHHQM saturated solution by the
following formula: [00112] Coneentration-of-the ,@é’p??d%q.ﬂ Elurated solution== AUC-Std x 0.2 /
AUC-Sat. Method 2 [00113] This method can provide Qi Al figs | i solubility in half-normal
h ; :

saline. The method consists g enoted-as-“xx_milligrams) of a peptide to
dissolve in 1 mL of half norma donted A& > xx ]rQ%/m , Where xx is the

amount of peptide added to theMANSomsEReptide Thnid vilpedfide Solghility|at 20 C in 0.5 N saline,

pH 6.5 Solubility in Sequence RESgmYKReRkisle 23a4/nA00 m,/r-?ﬁg?ﬁir e 110% 0| Ac-pe tide i >125 myr-
e tide 232 >15 myr- e tide 11 RACPSRILAIANde 37 2 02 Inyl-pe/fide 79792 0| myr-peptide 238 >2.0
myr- tide 233 >3.0 myr-peptidwﬂﬂdﬁ"ﬂ% myr- e tide 238 >60__48 57

[00102]  An alternative mouse test model and method of quantitatively determihing mucin
in mouse lungs is useful to evaluate the activity of peptides of the present invention. This
method is described by Evans et al (Am. J. Respir. Cell Mol. Biol. Vol.31, pp 382-394,
2004). Briefly, Balb/c female mice (5-8 weeks old, 20-25 g each) are sensitized weekly for
four weeks by intraperitoneal (i.p.) injection of 100 uL solution containing 2.2 mg of alum
salt and 20 pg of ovalbumin in normal saline. Seven days after the last 1.p. injection, the
mice are challenged by aerosol administration over 30 minutes of a 2.5% solution of
ovalbumin dissolved in normal saline. The aerosol is generated with AeroMist CA-209
compressed air nebulizer (CIS-US, Inc., Bedford, MA).

[00103]  Three days post ovalbumin challenge, 50 pL of the test peptide is delivered in
each nostril of the mouse in 10 pL aliquots over 2-3 minutes. Fifteen minutes later the mice
are treated with aerosolized 100 mM ATP solution over 5 minutes. After 20 minutes, the
mice are anesthetized by i.p. injection of a mixture of ketamine, xylazine, and acepromazine
and the lungs are perfused with saline via the right cardiac ventricle to clear blood from the
pulmonary tissues. Under deep anesthesia, animals are tracheostomized using a 20 gauge
blunt tip cannula and sacrificed by exsanguination via the abdominal aorta. Fixative (4%
paraformaldehyde in 0.1 M phosphate buffer, pH 7.0) is infused intratracheally at 10-15 cm
pressure and the Iungs are fixed in situ for 30 minutes, removed from the thoracic cavity and
fixed overnight at 4°C. Lungs are embedded in paraffin and cut into 6pum sections.

[00104]  For fluorescent labeling of mucin, tissues are stained using a periodic acid

fluorescent Schiff (PAFS) staining procedure. Tissues are first oxidized in 1% periodic acid
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ppe tide 79 >60 m - e tide 79-NH2 <1.0 m - e tide 237 <1.0 m r- e tide 237-NH2 <1.0 e tidppe 237_

>80 myr- e tide 234-NH2 <2.0 Ac-peptide 79-NH2_ >60 Ac -peptide 79 >100  Ac-peptide 239 >50
Ac-peptide 240 NUAXRY5EStde 241 >50 48 WO 2006/078899 PCi/u520061’6‘038§%’°%4‘§?r2-"%2tide 106 _

>10 ode 106 _ >70 myr- e tide 106-NHz <10 m -eptide 236 <10 myr-eptide 236-NH2 <10 peptide
106-NH2 >10@! oipgpiided] 06ated 100 aoyidlindes filloreg@ns S50i e payptitl (0242 aetifidviaie PEptide 243

>50 Ac-peptide, 236 R8Q A flldf et W G- PERtEI AR 7000, AGRIRHIG AN @ ADeq
tide

Ac-peptide 248 >100 ‘Ac-peptide 249 <1 myr- tide 121 <1.0 Ac-pep 121 >20 myr- e tide 137 <I.0
oyt o tide 13HAMTAPRSRCpSpraE ISR (EPHHE a7 Shothmaliidlids segie 45 >80
myr-peptide 94 $20led ethanol solutions and allowed to air dry in the dark. Once dry, PAFS-stained slides

are coverslipped with Canada balsam mounting medium (50% Canada balsam resin, 50%

methyl salicylate; Fisher Chemicals).

[00105]  For the quantitation of mucin, PAFS-stained slides are examined under the 40x

objective. Images of 10 fields from the axial bronchi are captured, and camera settings are

managed using MagnaFire 2.1 (Optronics). PAFS imaging is performed by exciting

specimens using a dual excitation filter (500 nm and 573 nm peaks) and observing specimens

using a dual emission filter with peaks at 531 nm (green) and 628 nin (red). For each field, an

image is first generated using only the red acquisition channel on the camera (590 ms

exposure). The same image was then recaptured using both the red and green channels on the

camera (590 ms red, 450 ms green). For morphometric analysis, the volume density and

fluorescence intensity of mucin staining are then measured using ImagePro Plus. Volume

density of mucin staining in the airway epithelium is calculated stereologically. Briefly, the

ratio of surface area of staining to total surface area of the epithelium is divided by a

boundary length measurement, which is a product of the total epithelial surface area, the

‘basement membrane length, and the geometric constant 4/%. As aresult, data is presented as

the volume of intracellular mucin contents per surface area of the basement membrane. The

mucin secretion is expressed as a fraction of total epithelial content.

Example 1B-- Effect of Aerosolized Ac-peptide 106 Peptide Administration on Mucin

Hypersecretion in a Mouse Model with Goblet Cell Metaplasia and Airwav Obstruction.

[00106]  The efficacy of aerosolized Ac-peptide 106 on mucin hypersecretion in a mouse
model of asthma was determined at two concentrations. Brieﬂy, 5- to 8 week old BALB/c
mice were immunized weekly as described above in Example 1A for 3 weeks with
ovalbumin. On Day 28 the mice were challenged with aerosolized 2.5% ovalbumin in
normal saline for 30 minutes. Three days after ovalbumin challenge, each group of mice (n =
2) was administered an aerosolized isotonic solution of Ac-peptide 106 at 10 mM or 30 mM
for 1 hour with an AeroMist CA-209 nebulizer. The mass median aerodynamic diameter of
the aerosol particles was 1.49 um (range 0.4 to 4.7 um). Given these concentrations of Ac-
peptide 106 and this particle size, the calculated pufmonary deposition of Ac-peptide 106 was
0.38 mg/kg body weight and 1.1 mg/kg body weight, respectively.
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myr- eptide 153 <10 myr- e tide 143 <1.0 Ac-peptide 143 >230 myr-peptide 179 <1.0 Ac-peptide
179>150 m - e tide 219 <1.0 Ac-peptide 219 >200 Ac-peptide 219-NH2 >200 Ac- e tide 251 >200
Ac-peptide 93-NM2 2 'A% tide 108-NH2 >150 Ac- ppe tide_124-NH2 >188VA82 W42 '9%1-NHz
>200 Ac-peptide 159-NH2 >200 Ac- tide 246 <30 T Ac-peptide 252 <30 Example 3-Stability of test
peptides in BiGho§IA! Fluid¢padd K)o atidustettpeptidemitianabpastey hssan BALF, and CF
patient mucus . zOqc{;htg de ine the susceptability of e to proteol is in the
biological quig\gll.%l{flg%%ﬁ%n; |rstsorﬁé%%%%%%ogﬁgﬁ%%%ﬁggr oﬁrﬁzﬁgﬁ%ﬁﬁ%@ag ?ﬁ;{% é{ilblted
concentration BE8Hss Rheriety detammfiredhmddbe pustidectrdifdifestadtheiamplesinse 4haNVO

20061078899 R/ /520060052 RO AL ABNESANE, ek IASEN el sigred at -20C

and analyzed within the following two days. I. Collection and Processing of Biological Fluids A.

Human Plasmi<i8e4 51 e e WA SHsottahysaaalard &3 ibe@rastresPAmsiRtred vacuutrainers
(in absence ofiahiiAios hepaibhisidccthiond aeisiRBEINyatanen &m&yeﬁﬁnmﬂgﬁth?ékﬁfzthi b||_00d
at 4000 x g for 10 min at 4C.. Plasma ali S were then spiked with 0.1 mL_of 0.5 mg/m
solution of thebt%@ﬁpoelio%1 g%,o}gfhm s?(%ﬁdli%%’aéggtgg\%%urﬁéﬁ tIBfHC?%t ﬁtdA 0 %ﬁ%g)ﬁv’éﬁ%ater bath
maintained at gfaivbemplicathibifieuuis 6P i0duoadravithgrawecratitn 15360 60%and.388mhinutes
intervals and igymedigis!y, ciieneiadivaih 990 kL of a solution consisting of 50% acetonitrile + 50%

water containing 0.2% formic acid. The samples were then subjected to liquid chromatography-mass
spectrometry (LCMS) analysis. B. Human BAL Fluid: [001161 Samples of BALF collected from COPD

patients were piiaiped anekilogem IheuBakb-sempies warethawed mixeditogathsrand centrifuged
at10,000x g }%EDOSfam\?aFﬂAgus test peptides (1 to 5 mg each) were weighed out accurately in individual

2 mlL screw cap glass vials and aliquots of 25 pL of 0.5 N saline, pH 6.5, were added at 25 °C
and ambient pressure. The solubility was evaluated visually. If the test peptide dissolves
completely with the first aliquot of saline, its solubility was calculated and designated as
more than the calculated amount. Thus, if 3.5 mg of a test peptide dissolves instantly with
the first 25 pL aliquot of 0.5 N saline, its solubility is stated és >140 mg/mL. Similarly, if 1.7
mg of a test peptide fails to dissolve in 1.7 mL of 0.5 N saline, its solubility is stated as <1.0
mg/mL. The results of the evaluation of solubility of various test peptides are listed in Table
VIL
[00109]  The solubility of various peptides in half-normal saline can also be determined by
one of the following two semi-quantitative methods, Method 1 and Method 2. Method 1 can
be used for those peptides whose solubility in half-normal saline will be less than about 10
mg/mL, while Method 2 can be used for peptides that will be soluble in half-normal saline at
more than about 30 mg/mL.

Method 1
[00110]  Each peptide is dissolved in dimethylsulfoxide (DMSO) at a concentration of 1
mg/mL. An aliquot of this solution is diluted five fold with half-normal saline to provide 0.2
mg/mL solution. The latter peptide solution is subjected to HPLC analysis using C18 /5
micron column. The elution buffers consist of 0.1% trifluoroacetic acid (TFA) in water
(buffer A) and 0.1% TFA in 100% acetonitrile (buffer B). The peptide is eluted with a
gradient from 5% B to 45% B during about 20 min. The area under the curve (AUC) for each
peptide peak can be thus determined. This AUC value can be used as a standard (AUC-Std)
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8C, The supernatant (0.9 mL) was spiked with 0.1 mL of 0.5 mg/mL solution of the peptide in 75 mM
sodium acetate buffer at p1-17.0 and processed and analyzed as described above. C. Human CF
Mucus: [001171 WRSH§2&hucus (sputum) from a CF patient was thawed abafHBREECRA2 volumes
of 75 mM sodium acetate buffer, pH 7 with the help of a glass tissue grinder, centrifuged at 10,000 x g

for 10 min at 4c86Gtchhg Peilctonastatiuspindedonctpsatinge efithaporisipaniiaiatd sentiisged.
The two supern?t‘g(r)lts were combined and used as follows. The supernatant (450 L) was spiked with
50 .tL of 0.5 rﬁé’ 1rlnll,%‘olution of the peptide in 75 mM sodium acetate buffer at pH 7.0 and processed
and analyzed B¥td$crilfzduadsed eoliiti@omomalr atioii Acral Psip 0 1By Al agwlfs wereuanitly zed
using LC/MS/MS (M@ SCHRat &%L}&Q%Qn'}é?&ﬁ% {RAaRIeY ¥nlih cﬁ%‘?&ﬁ&%‘?‘ FRERRr is

Phenomenex Luna CI8 column, while mass spectrometry was performed using positive ion

electrospray itk &aoERgeA 3h AP O et pEP T B momsanbis P igsiia §PLC

Ac-PEPTIDE L@fin HneanrBlagmaisneBalk aatvanahsisedheptdesnyriERtDEisPe, PEPTIDE
106, PEPTIDE_106-NH,. Ac-PEPTIDE 106, and cyc-PEPTIDE 106 (a cyclic peptide) in Human

Plasma and Hahan B RicdacdNh & S oshy 888w ity Sanmisiaes 3 8s9b I YSFE%HH Afion

standards wer@awatyzac by thepsttide coticentraiion sodithbA 69 hg/followdg Girmuld0.0 pg/mL, and 100

g/rnL for each ide, with th ception of the calibration standard ti -PEPTIDE 106;
PEPTIDE 106[,8@%1@\?%8-% %X . E@ﬁ%fﬁ}g%’d ,S%néa{gé‘c ?ﬁ@é’&i’d%ﬂ{%&%ﬁé‘gﬁ lf)r%qg%%th human
mucus, which were adeihoed at concentrations of 0.100 g/mL, 1.00 g/mL, 10.0 gg/mL, and 75 p,ghnl..
Standards weygg prgparggin:iemby %%%'dgamé&%%%e(?ﬁf%%% 13120150 WalRHAGEIRn i mixture

containing 0.2% formic acid. The instrument response values for each set of standards were fit using
a 1/(concentratisriyEthrd spnsist Ypddiag imsissshirntibHcsnatad ons e railligeamaney auslifthe slope
and intercept ef #MsolineinGanceTtiatiansmeltside:ofithereality atigndRnga werexdeiarmningskRyxx
extrapolating tlg%hcalibratié%cur\ég. B d%&]@lyt isho{ .pe ti es,m -PPEPTIDE 234-~ myr-PEPTIDE 234.
EPTIDE 106, and farlllyl/?ylg T8 ?[6% n h%m%nap asha and BALF [00120] Duplicate calibration
standards were analyzed at a concentration of 50 g/mL for each peptide. The instrument response

values for each.sgt %?ﬁﬁ%ﬂﬁf g‘ﬁ?ﬁgiﬁt&h‘f%‘kﬁﬂl d.'%tﬁ”s??ﬂé,’f using an unweighted, linear

least-squares_line. Sample concentrations were calculated using the slope and intercept of this line.

C. Analysis PEPTIDE 237, mvr-PEPTIDE $98Nilify i, nT-PEPTIDE 236, and myr-PEPTIDE 236-NH,

in huinairprlasma and BALF {1910121] For the aﬁhl}/iiis of peptide concentration in plasma, duplicate

calibration Sequence No. 0.5 N Saline

(mg/mL)

myr-peptide 1 <5.0
Ac-peptide 1 >125
myr-peptide 232 >15
myr-peptide 11 >2.0
myr-peptide 37 >2.0
myr-peptide 79 >2.0
myr-peptide 238 >2.0
myr-peptide 233 >3.0
myr-peptide 234 >3.0
myr-peptide 235 >60
peptide 79 >60
myr-peptide 79-NH, <1.0
myr-peptide 237 <1.0
myr-peptide 237-NH, <1.0
peptide 237 >80
myr-peptide 234-NH, <2.0
Ac-peptide 79-NH, >60
Ac-peptide 79 >100
Ac-peptide 239 >50
Ac-peptide 240 N/A
Ac-peptide 241 >50
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standards were analyzed at a concentration of 25 ggimL and 50 pg/ml., for each peptide. The

instrument response values for each set of standards were fit through an intercept of O u
unweighted, line¥Y9e8% 5§ res line. Sample concentrations were calculated Gi5iH tHEY

an
e and

izi'%%

intercept of this line. Concentrations outside of the calibration range were determined by extrapolating

the calibratio

nugyipepti@182] For the analysis-gfpeptid

calibration st

apeaidh pospared in a mixty

e concentration in BALF samples, one 50 g/mL

re of BALF, water, acetonitrile, and formic acid was analyzed

with each sa

mple-petidd. IKesli; Profile

5 [001233) First

software pro

yrayn-wistigensdor all sampl

ps that Bxhibite

fits the log t

angfarepadeda@aMIith a leas

t-squanes line

(maximum darepeidtratioNHintercept, ra

e congtaht, slg

order kinetic profiles were determined using the
»d a noticeable decay in concentration. Watson
to determine parameters such as C,,,ax

pe, and Tj,n2 (half-life). The resulting kinetic
concentration values. 51 WO 2006/078899
tandards in solution were not included as part of
0 not require inclusion of time-zero data points
unction of time. [00125] The half-life of the test
(BALF t112), and human CF mucus (Mucus
sma Plasma BALE BALE Mucus Mucus

5) (hours) (hours) (hours) (1stex.) (211(t ex 1st
H, 3.82 -- 1.70 -- myr-peptide 234 * -- 1.08 - --

6 1.23 0.90 1.03 -- 9.53 3.00 peptide 237 0.49
-- myr-peptide 236 0.72 -- 3.55 -- myr-peptide

4 - * - - - peptide 106-NH2 0.30 0.13 4.00 --

parameters wérenzatde 96 the linear fit] not thactual
PC'1'/US2006¢00208t{@O1BA] Time-zdro calibfétion 4
the kinetic prdfilasphidaddler, true first order kifétics d
to accurately despeibaleRéhges in concentratiafdas a f
peptides in hufytepeplidsiAo(Plasma tl/z), humasoBALF
t1/2) are listedtierppetidalfd Viil. Table VIl Pepitide Pla
identifier ti/2 t1¥e-peptid24¢f2 tv2 (hours) (houtd®¢hours
ex .) (2nd ex|@\riBepbse)2Zid ex p.) myripeptigié0934-N
peptide 106 N&gmEntEla 48 0.2 3 0.37_ | myr-péfflide 1
%% myr-PEREEIeEEINI-1, - n10521D 8] -
236-NH, * - Loya-peptidgd 21 .. Ac- npnnrp 79-NcH 2 6
0.08 0.13 A¢-pepeaidedal 003 1 .89 -0 55 D247
myr-peptide 137 <1.0
myr-peptide 137-NH, N/A
Ac-peptide 250 N/A
Ac-peptide 137 >200
myr-peptide 15 >80
myr-peptide 45 >80
myr-peptide 91 <20
myr-peptide 153 <10
myr-peptide 143 <1.0
Ac-peptide 143 >230
myr-peptide 179 <1.0
Ac-peptide 179 >150
myr-peptide 219 <1.0
Ac-peptide 219 >200
Ac-peptide 219-NH, >200
Ac-peptide 251 >200
Ac-peptide 93-NH, >90
Ac-peptide 108-NH, >150
Ac-peptide 124-NH, >100
Ac-peptide 141-NH, >200
Ac-peptide 159-NH, >200
Ac-peptide 246 <30
Ac-peptide 252 <30

Example 3—Stability of test peptides in Biological Fluids

[00114]

Various test peptides in human plasma, human BALF, and CF patient mucus were

analyzed to determine the susceptability of the test peptide to proteolysis in the biological

fluids. In addition, first order kinetic analyses were performed on samples that exhibited

concentration decays in order to determine the test peptide half-life. The samples were
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cyclic-peptide 106 1.04 1.10 2.00 myr and Ac are respectively myristoyl and acetyl groups covalently
bonded to the peptide at the N-terminal amine site; -NH2 is a covalently bonded amide at the
C-terminal carbo i(’:‘“@f‘(’fﬁﬁg%f the peptide; seq no. and cyc are abbreviationgqaf@éa‘ffé{m@’number
and cyclic, respectively. Experiment not performed. *: Not enough data from experiment to calculate
half-life. [00126Taedpspticlen thyspeptisead 3ecdsdayrisiaxk RERTIO md36akd-athanpeptides used in
the experimer]ft0 fre 1L%I]le%:‘fr(i)b adgabove. Example 4-Efficacy of MANS peptide on mucus secretion in
upper resrratoa’y tra fimiates [00127] The purpose of the experiment was to determine the ability
of MANS peptid€edednbibindhPmesssacrefiBivingied Bhpéy respiratory tract of healthy adult rhesus
monkeys. The test yseg is a.stadard method for evaluation of nasal secretory activity, and
non-human primates typically provide a good correlation to activity in man. Methods 52 WO
2006/078899 PEHAIS2 blpoegietstelesiollpckrskintnjtipseigiord tvaraldaiess §monkeys
without any priesdaigtensotrinitispuers ueRrhiosdRenexREEGRE NARs &f the seaKeYsRag Hinitis

before or after the stud%The nasal mucus secretion of each monkey was measured in its left nostril-

prior to any tre86%H &0 hiss St i pdderdd B mesHiaatLO Sartetirie i mdimdeyiinianhen
randomly divided. nigsthe. iRlienine g spssfaaeup 75 Hiarsalsa iosacOrRk (o) 7@raup 2: Sodium
acetate, solvent control (n=4); Group 3: RNS peptide, negative control (n=5); and Group 4. MANS
peptide, test 63%‘%]3&‘&6??‘}9@)7”%@1%2‘% %]ﬂ@%%%%cgd W&’@E}@fﬁhﬂ}é‘tﬁ ‘?ﬁ%l@?vﬁﬁﬁﬂ‘é@‘%ﬁ‘ﬁ? to any

treatment. Thet 5igIst BOSSG|Siverotigatecs With2Q b afpiheksalnRnsediumidcsiater, BNS peptide or
the MANS pe¥ Wr#gnternal contral. Nasal lavage was performed on

i e. Thus, each animal had, ) X
both nostrils of e4 LRt sreqiipaficladommiasihel bvere

its o
it SR Rl e et
immediately fraraneat80hanshbieaiyt edliqridnicusaontehiyhydsd $5atrdn g ACNICSINARIR0]
Normal saline, filter gtefilized, §gﬂi§mi§tcetate, 150 M, filter sterilized 3. RNS Peptide -140 M solution
in 150 M filter sterilized sodium acetate and MANS Peptide -140 M solution in 150 M filter sterilized
sodium acetat@B 16lestSeHiried 9IRHdSUeoHrsHideyemNGRBaradEaivasouzingésnd irbeaitilbmales;

Age: 3 to 4 yeps, B@fples were thawed, mixed together and centrifuged at 10,000 x g for 10 min at 4-

8°C. The supernatant (0.9 mL) was spiked with 0.1 mL of 0.5 mg/mL solution of the peptide
in 75 mM sodium acetate buffer at pH 7.0 and processed and analyzed as described above.

C. Human CF Mucus:
[00117]  The frozen mucus (sputum) from a CF patient was thawed and mixed with 2

volumes of 75 mM sodium acetate buffer, pH 7 with the help of a glass tissue grinder,
centrifuged at 10,000 x g for 10 min at 4-8°C. The peliet was re-suspended in 1 volume of
the acetate buffer and centrifuged. The two supernatants were combined and used as follows.
The supernatant (450 pL) was spiked with 50 uL of 0.5 mg/mL solution of the peptide in 75
mM sodium acetate buffer at pH 7.0 and processed and analyzed as described above.

1I. Concentration Analysis

[00118]  All samples were analyzed using LC/MS/MS (MDS/SCIEX, API 4000 Model).

Chromatography was performed using a Phenomenex Luna C18 column, while mass

spectrometry was performed using positive ion electrospray ionization.

A. Analysis of peptides Ac-PEPTIDE 79-NH,, PEPTIDE 106-NH,, Ac-PEPTIDE
106 in Human Plasma and BALF and analysis of peptides myr-PEPTIDE 106, PEPTIDE
106, PEPTIDE 106-NH,, Ac-PEPTIDE 106, and cyc-PEPTIDE 106 (a cyclic peptide) in

Human Plasma and Human CF Mucus
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weight: 4 to 7 Kg., Average 5.03 Kg.; Acclimatization Period.: 7 days; Identification Method: Unique
tattoo with a 5 digit ID number. History: All animals were used for a vaccine stuTy for immunization
against meningit¥ A XYL ths prior to this test. All animals also received thetSHNE iifitinization
against measles and tetanus during their infancy. C. Animal Management: [00131] Husbandry:

Conditions copdontid toSiamdanick@pirdsi ng@mg&eaeﬁj mﬂm aar&nfaaaeﬁl@ﬁlst&eo”@uiag/m r,the Care
and Use of La to Is" Food esu twas rowd aily. Water:
Freely availabF%aL#nmpa éill%[r wa%“ 3@2%5%11 d’fhrc’(gueé1 ﬂ%/va?f%r(fﬁéogfgégfn Housing:
Animals were ¢ebibsathirrtividiuds|forrpentidre vext -SEMTHIE is@éePEEQ”@Ecﬂémlﬂ@d’”b@DE ¢aseNHgicating the
animal numb%ﬁpﬁqugg asE% é}wrﬁ‘éﬂtﬁ%dgy%ﬂﬂﬁeﬂb@' Ollg\gr{%o %%gv%%?ltored

daily. The temperature range for the room was within a range um|d|ty range for the

room, monitor8cPRRARFRHRNS 0L PO Tltg/@lﬁgHt%&ﬂé%é%é%@rﬁﬁ@édaﬁéﬁr@M@ht&ﬁaﬁ@fﬁWSS WO

2006/078899 a@a@@m@@mmsﬁmﬁ blauﬁﬁll&hhﬁb%shﬁlﬂ@%ﬂeﬁﬁﬁ%m@e Asageiates involved
were approprlate #nfa? éand tr%l’r‘l{g rimates. Results [001.32] The results provide data that
&t

the RNS peptldje R G YP&PWJ\% %Y et FBAMIER WS Secretion
whereas mucus wngalﬂmw&snhmm&?dﬂnyaﬂmmqﬁa% linth NS pepiidaatommpte &itcdligsde
Culture Meth [ t ucin uman Bronc Epithelial Cells 001331
HBElis a pa%‘?ﬁo%tag(glgﬁgégtr%ﬁ gﬁéeﬁf Q{Jﬁrln%a%%ro%nc %I%é%tllt Teliat e tSlIa 1Lr?iéh cegt&)hgﬁal% of mééln secretion
when cultured‘Yﬁfa#m@fmé}lﬁﬁltéﬁ&é@?P@B*E&gdéﬂ§Wé¥@ﬂ@uIaui’é@i in the alrlllqwd interface as described
previously (Li et al, JpBiglGIReNLr YehHNS A4erRp 19823 AR900, 2005p-Frigfly: HBES S8YS yere

cultured in air/liquid interface b seedlng an approprlate number of cells in 12-well Transwell clear
culture inserts¥EE %% T AL D D P iHidoated with rat tail collagen, type |
(ColIaboratlve[mmmdldahpBeﬂéofmwakm @aiu:aweweemm@ﬂymlaﬂ mwmr@edﬂmgmm%m a
humidified 95% % é/ SN 1|{10nm rrg;gfglrSSe \Zau X%Olflrétlllglga%r% nfluent. At m tlm% the air/liquid
interface was cre é° y removing the api Al hedium and 1eéd ing o SRR Dlﬂﬁecanum was
renewed dailyittrepifedil Cetlg w&@wmtﬁédlmaa&ﬁmm linbdéympbeakbowﬂuutlmﬂemmtlatlon The
accumulated %&@B%@M@@%&M £efiswasJemoved by washing with
phosphate-buffered saline pH 7 To coIIe e baseline mucm secretlon cells were mcubated for
30 min with medium Gl ihIAERe s R ELE L0 ol P 5y

ELISA. To detgining- Hmmwmmwwcmﬁm kfldﬁﬁ@%b}B&L’FUCln secretagogue cells were exposed
to medium CoTﬁ‘B‘ﬂﬂg OPSOr Me %plglry%?sl o %“Stt%e concentration in plasma, duplicate calibration

standards were analyzed at a concentration of 25 pg/mL and 50 pg/mL for each peptide. The

instrument response values for each set of standards were fit through an intercept of 0 using
an unweighted, linear least-squares line. Sample concentrations were calculated using the
slope and intercept of this line. Concentrations outside of the calibration range were
determined by extrapolating the calibration curve.

[00122]  For the analysis of peptide concentration in BALF samples, one 50 ug/mL
calibration standard prepared in a mixture of BALF, water, acetonitrile, and formic acid was
analyzed with each sample set.

III. Kinetic Profiles

[00123]  First order kinetic profiles were determined using the software program Watson
for all samples that exhibited a noticeable decay in concentration. Watson fits the log
transformed data with a least-squares line to determine parameters such as Cpyy (maximum
concentration), intercept, rate constant, slope, and Ty, (half-life). The resulting kinetic

parameters were based on the linear fit, not the actual concentration values.
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acetate, (PMA) for 30 min. and mucin was collected and quantitated by ELISA. In order to determine
the inhibition of PMA-induced mucin hypersecretion by a test peptide, cells were pre-incubated with
medium containiWé)ﬁg{’?ﬁ’?ﬁs'ﬁ_M test peptide for 15 min followed by 30 min iRCABEReH MD.5 kv
PMA. Six wells were used for each test peptides and for each control. Secreted mucin in the apical
medium was ¢olientpd dtcquantitdiediton sandwithin EbliSidometkodusigdeikalipat of the kinetic
phosphatase-conilgated muci S ecific antibody (Zymed Labgratories, San Francisco, CA).
[001341 Treaﬁrﬁjgirﬁegéf%év Y%ré?@g%\fv%%&@ﬁ\%n&%ﬁ?&%rgsnt?ﬁé%ﬁglralﬁge"olfﬁlcggéneei%ernbég% pé)gg?etion. This
PMA-inducedtineseusislindssicibesberatiom wers a0t bsokEmhéiyopretizatment 54 WO 2006/078899
PCT/[TS2006{021532 wiiti2pr MrMANS RS RigERE With AR WAREPULG N0, AfnAE BERHde no: 219

at 25 .M not only inhibited 100% of PMA-induced mucin secretion, but also inhibited mucin secretion
to a level 2094B&ldW the WAIHRAREIHHEH (HcBhire) axclisegiadhrdabls il a minimal 6%
inhibitory effect on PMA-induced increase in mucin secretion. [00135] Table 1X contains a listing of
peptides of this invention and their respective amingbladgigisequences and corresponding SEQ ID
NOS. Table IX Peptides and Amino Acid Sequences Peptide No. Sequence Segence ID No.
..... -peptide || GAQFBHRTAAKGEAARERRIRG EAAMASEQ BAND. | BAllFe 2 Mucus Mucus
GAQFSKTAAKGEME@I%GEAAV SEQ 1D NGy2 peptide:3 AQFSKEAAKGEAA. AERPGRAAVA
SEQ ID NO.|3 peptide 4 GAQFSKPowi G EARMERP GEXMSEQ IBdB) 4| pdptid® 5 (hours)
AQFSKTAAKGEAAAERPGEAAY @EenD NG 'xpe 1idd" earsKeARKGEAMABRD GERAMWR.EEQ 1D
NO. 6 _ e tigd&7 PSREEERYAKGEARAERPGEA SEQ ID-KO. 7 peptide - -
AQFSKTAAKBEARKEBPGEAAISEQ'ID ND._8 -neptifle 4 BESKTAAKGEAAAERPGEAAY SEQ ID
NO. 9 pepti¢i&® . ALEBPGEAMNA SEQIPSRIO._10_peptide 11023 0.37
GAQFSKTARRERRANERPGE SEQUE NG, 1P-Wtidd 121 ADESKTAAKGEAARBRPGEASSERQ ID W.
12 peptide 13BESKTAAKGEAMAERPGEAA SEQID NQ 13 peptide 14| = -
18- B TAAREHAANERPGEAAVASEQ]ID NO.

FSKTAAKGERAREEBEENRy SEQ 1 NO 1

15 peptide IEEABESKTAAKGEANNERPE SED 1D NO3 98 paptide)t7 AOESKTAAKGEAAARRPGE
Pep T-peptide 236-NH ¥ < Per <

SEQ ID NO. 4 BEuie S B r Sk TAAKGEAAAERPGEA'SEO ID NEP¥18 6 side 10 -

—3%’7?@@?3%@% SEQ 5'2"@4“ - * -

A

A o - =
FSKTAAKGE RN 630 1~ 0.3 4.00 - 008 | 013
Ac-poptide 106 " 0.03 1.89 - 0.5 047
Gyclic-poptide 106 - 1.04 - - L0 | -2.00

#: myr and Ac are respectively myristoyl and acetyl groups covalently bonded to the peptide
at the N-terminal amine site; -NH; is a covalently bonded amide at the C-terminal carboxylic
group of the peptide; seq no. and cyc are abbreviations for sequence number and cyclic,
respectively.

--: Experiment not performed.

*. Not enough data from experiment to calculate half-life.

[00126]  The peptide, myr-peptide 236, is myristoyl-PEPTIDE 236. All other peptides

used in the experiment are described above,

Example 4—Efficacy of MANS peptide on mucus secretion in upper respiratory tract of

Primates

[00127]  The purpose of the experiment was to determine the ability of MANS peptide to
inhibit mucus secretion in the upper respiratory tract of healthy adult rthesus monkeys. The
test used is a standard method for evaluation of nasal secretory activity, and non-human

primates typically provide a good correlation to activity in man.

Methods
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e tide 20 SKTAAKGEAAAERPGEAAYV SEQ ID NO. 20 peptide 21 KTAAKGEAAAERPGEAAVA !
SEQ ID NO. 21 peptide 22 GAQFSKTAAKGEAAAERP SEQ ID NO. 22 peptide 23
AQFSKTAAKGEXRARHBEYSEQ ID NO. 23 e tide 24 QFSKTAAKGEAAAERISEESEEAIIRO. 24
peptide 25 FSKTAAKGEAAAERPGEA SEQ ID NO. 25 peptide 26 SKTAAKGEAAAERPGEAA SEQ
ID NO. 26 --pgpoiisp 7 KTSAKEEARARR PG VISR HBeNOmdAkeRpidR0d8any prior hist(())ryzg
TAAKGEAAAERPGEAAVA SEQ ID NO.28. o tide 29 GAQFSKTAAKGEAAAER SEQ ID

eptide 30 ADE AR TA K SR E D ST K oA e T R R AR K AR ERPASEQ 1D
NO. 31 peptigeid2 ABKTANKGEAARERFGE SHEMIDIOY S2mpentieei3 X SKT AMGCEAARERP GEA
SEQ 1D NO. 33. eI 3¢ TAMKGEAGAFRAEALSEQIR NG 3, 5,05 354

th
TAAKGEAAAERPGEAAV SEQ ID NO. 35 peptide 36 AAKGEAAA A SEOQ ID NO. 36
peptide 37 GAMEIRY AiktetiniAe Sitleyipen@Eo¥Pspeptide 38 AQFSKTAAKGEAAAER .. SEQ ID
NO. 38 e tide 39 QFSKTAAKGEAAERP\SERIIRING 396 i5e340 FSKTAAKGEAAAERPG SEQ ID
NO. 40 peptide 41 SKTAAKGEAAAERPGE SEQ ID NO. 41 e tide 42 KTAAKGEAAAERPGEA SEQ
ID NO. 42 ; peptide 43 TAAKGERFRE BPeOEAR &e@dioaltsnteondishiigH006/078899
PCT/US2006/002032 peptide44 G S EMONERRIGEAAN SEQID! MO5#4raeptide 45
_ AKGEAAAERPGEAAVA | SEQ 1D NO,4 tide 46 GA g@ TAAKGEAAA SEQ ID NO. 46
peptide 47 AQFSKTAAKGEAAAE OE%‘_LID% 4?3%1%%5{3’ @ﬁﬁhEkGEAAAER SEQ ID NO. 48 ¢
tide 49 FSKTAMRENE A SaERPYSHGIE! Rcha deipegsideos 01K RAKKE BAKAERP Ge8EEnID THO. 50

peptide 51 KIAMKGEAMAERRGR: SERIPNC knpeplide S2TANKGRAMERBREASER ID NO.
52 peptide 53 | AAKGEAAAERPGEAA SE%éD NO. 53&%{%&%@{ AKGEAAAERPGEAAV SEQ ID

NO. 54 peptidd/SEaEEAN ARHP e 20 ety e Nasal lavage was performed

on both nostrils of each animal 1 hour after the treatment with the test articles. All lavages
were immediately frozen at -80°C and analyzed for mucus content by ELISA.
A. Test Articles:
[00130] Normal saline, filter sterilized; Sodium acetate, 150 pM, filter sterilized
3. RNS Peptide -140 pM solution in 150 pM filter sterilized sodium acetate and MANS

Peptide -140 pM solution in 150 pM filter sterilized sodium acetate

B. Test Animals:
Rhesus monkeys; Number of animals: 17; Sex: all healthy males; Age: 3 to 4 years; Body
weight: 4 to 7 Kg., Average 5.03 Kg.; Acclimatization Period: 7 days; Identification Method:
Unique tattoo with a 5 digit ID number. History: All animals were used for a vaccine study
for immunization against meningitis 12-24 months prior to this test. All animals also
received the routine immunization against measles and tetanus during their infancy.

C. Animal Management:
[00131] Husbandry: Conditions conformed to Standard Operating Procedures, which are
based on the "Guide for the Care and Use of Laboratory Animals". Food: Standard rhesus
monkey diet was provided daily. Water: Freely available, municipal water was delivered
through an automatic watering system. Housing: Animals were housed individually in
approved stainless steel cages identified by a card indicating the animal numbers, test code,
sex, animal code. Environmental: The room temperature was monitored daily. The
temperature range for the room was within a range of 20-26°C. The humidity range for the

room, monitored daily, was 40-70%. The light cycle was controlled using an automatic timer
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peptide 56 GAQFSKTAAKGEAA SEQ ID NO. 56 __peptide 57 AQFSKTAAKGEAAA SEQ ID NO. 57
peptide 58 QFSKTAAKGEAAAE SEQ_ ID NO. 58 peptide 59 FSKTAAKGEAAAER SET 1& NO. 59
peptide 60 SKTAXKBEARAERP SEQ ID NO. 60 peptide 61 KTAAKGEAAAERPEXBEGINO. 61
-peptide 62 TAAKGEAAAERPGE SEQ ID NO. 62 peptide 63 AAKGEAAAERPGEA SEQ ID NO. 63
peptide 64 AKGEAAAERRGEASuSEQRUD Nidofidel papiidaG5 KB RAMERBERAMES ERIRMO. 65
-peptide 66 GEAgA KAD EAA\@ SEQ ID NO. 66 e_tide 67 GAQFSKTAAKGEA SEQ ID NO. 67
peptide 68 AGESK EAASEQ ID NO. 68 peptide 69 QFSKTAAKGEAAA SEQ ID NO. 69
peptide _70 FR&TMAKGEAAAE SEQ ID NO. 70 peptide 71 SKTAAKGEAAAER SEQ ID NO. 71
eptide 72 1 G Q, 73
e tide 74 At A R PP AR R el S PR M il 7
peptide 76 K@@M@@P@Eﬂ%ﬂ%@f?ﬁ ROYSSSae 9y BERANERPCEAMPSES iBhRitd by epfide
78 EAAAERPGRAAYASER IDANG péfiqeptide 79 GAQFSKTAAKGE SEQ ID NO. 79 peptide 80
AQFSKTAAKGEA SEQ ID NO. 80 peptide 81 QFSKTAAKGEAA SEQ ID NO. 81 peptide 82
FSKTAAKGEAAA SEQ ID NO 82 peptlde 83 SKTAAKGEAAAE SEQ ID NO. 83 e tide 84
KTAAKGEAAEER 3 SR . B cheniiceg6: k 8
AAKGEAAAE peptide 87 AKGEAAAERPGE SEQ ID NO. 87 peptide 8
KGEAAAERP%PM tide 89 GGAAAERPGEAA SEQ ID NO. 89 peptide 90
EAAAERPGERABHEQ IDHR b papndbone masitrpOEr\ WSB! etithréptidelloline

GAQFSKTAAKG-SE & HhidOsc3tR8 Hae R Ml T AR AERER dDIN1 93115 were cultured in
the air/liquid interface as described previously (Li et al, J.Biol.Chem., volume 276, pp 40982~

40990, 2001). Briefly, HBE1 cells were cultured in air/liquid interface by seeding an
appropriate number of cells in 12-well Transwell clear culture inserts (Costar, Cambridge,
MA) that were thinly coated with rat tail collagen, type I (Collaborative Biomedical, Bedford,
MA). Cells were initial]y cultured submerged in medium in a humidified 95% air, 5% CO2
environment for 5-7 days until nearly confluent. At that time, the air/liquid interface was
created by removing the apical medium and feeding cells basalaterally. Medium was
renewed daily thereafter. Cells were cultured for an additional 14 days to allow full
differentiation. The accumulated mucin at the apical surface of the cells was removed by
washing with phosphate-buffered saline, pH 7.2. To collect the baseline mucin secretion,
cells were incubated for 30 min with medium alone and secreted mucin in the apical medium
was collected, and quantitated by ELISA. To determine the mucin hypersecretion induced by
a mucin secretagogue, cells were exposed to medium containing 0.5 uM phorbol myristate
acetate, (PMA) for 30 min. and mucin was collected and quantitated by ELISA. In order to
determine the inhibition of PMA-induced mucin hypersecretion by a test peptide, cells were
pre-incubated with medium containing 25 or 50 UM test peptide for 15 min followed by 30
min incubation with 0.5 uM PMA. Six wells were used for each test peptides and for each
control. Secreted mucin in the apical medium was collected and quantitated by sandwich
ELISA method using alkaline phosphatase-conjugated mucin (MUCSA) specific antibody
(Zymed Laboratories, San Francisco, CA),

[00134] Treatment of HBEI cells with 0.5 pM PMA resulted in a 20% increase in mucin

secretion. This PMA-induced increase in mucin secretion was 100% blocked by pretreatment
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e tide 94 QFSKTAAKGEA SEQ ID NO. 94 peptide 95 FSKTAAKGEAA SEQ ID NO. 95 _Re tide 96
SKTAAKGEAAA SEQ ID NO. 96 s tide 97 KTAAKGEAAAE SEQ ID NO. 97 e fide 98
TAAKGEAAAERYSER'MIRR? 08 tide 99 AAKGEAAAERP SEQ ID NO. 99 e RfgBUis5006/002032
AKGEAAAERPG 1 SEQ ID NO. 100 _peptide 101 KGEAAAERPGE SEQ ID NO. 101 56 WO

2006/078899 R{H H532006/00293xide Bdwﬂ?@ﬁﬁff?g@gggﬁvl%% : %%19%4@%%53% elﬂ%% :
EAAAERPGEAA SEQ ID NQ. tide. ; AV ! D NO. ide.
AAERPG EAA?PA@@% beg.1%802"egm&fé?‘&?i\ddﬁﬁéﬁ%f@%@ltBl?’@@?@bﬂéfdélﬁa‘énlf’@?reﬁon
AQFSKTAAK® SEQADNOLAOT theptistini D8 RBHTAAKENDIS BQ-HepMR. (085 peatidedAfnal

ide 110 SKTAAKGEAA SEQ ID NO. 110 e tide 111
TAAKGEAAL L8 T NG T Ee 110 PAARCEARRE GBS RO 112 popice 115 _

AAKGEAAAERMET) |DTde B4 sopeisiadisting ARIGRINAAERR:s SEEDNG] Tt peptiteckibino

KGEAAAERPG; SEQuURNNd d5espilifle 45 \ERPGE _i SEQ ID NO. 116] _peptide 117
25y NO. 117 1 peptid%e 118 AMAERPGEAA SEQ ID NO. 118 peptide 119

EAAAERPG :
AAERPGEAE@EE%%WQ??@%&M@?&FKEWMA SEQ ID NO. 120 _peptide 121

GAQFSKTAA SEQ ID NO. 121 peptide 122 AQFSKTAAK SEQ ID NO. 122 peptide 123
24 FSKTAAKGE-SEQ 1D NO.-124 eptide 125

QFSKTAAKG SEQ ID N@pi23-npe-tige D124
SKTAAKGEA SEQ ID NO: Les e filE A KRS S EARRSEAADNG: S8 oS 127 TAAKGEAAA
SEQ ID NO. 127 peptide 128:ABKSFRRRESEARSEANRERBEE peplide §28 MReEAAAER SEQ ID NO.
129 peptide 3 | AQFSKTAAKGEAAAERPGEAAVA SEQID NO. 3
peptide 4 | GAQFSKTAAKGEAAAERPGEAA SEQ ID NO. 4
peptide 5 | AQFSKTAAKGEAAAERPGEAAY SEQID NO. 5
peptlide 6 | QFSKTAAKGEAAAERPGEAAVA SEQID NO. 86
peptide 7 | GAQFSKTAAKGEAAAERPGEA SEQ ID NO. 7
peptide 8 | AQFSKTAAKGEAAAFERPGEAA SEQID NQ. 8
peptide 9 | QFSKTAAKGEAAAERPGEAAY SEQ ID NO. ¢
peptide 10 | FSKTAAKGEAAAERPGEAAVA SEQID NQ, 10
peptide 11 | GAQFSKTAAKGEAAAERPGE SEQ ID NO. 11
peptide 12 | AQFSKTAAKGEAAAERPGEA SEQ ID NQ. 12
peptide 13 | QFSKTAAKGEAAAERPGEAA SEQ ID NQ, 13
peptide 14 | FSKTAAKGEAAAERPGEAAV SEQ ID NO, 14
peptide 15 | SKTAAKGEAAAERPGEAAVA SEQ ID NO. 15
peptide 16 | GAQFSKTAAKGEAAAERPG SEQID NO. 16
peplide 17 | AQFSKTAAKGEAAAERPGE SEQ ID NO. 17
peptide 18 | QFSKTAAKGEAAAERPGEA SEQ ID NO. 18
peptide 19 | FSKTAAKGEAAAERPGEAA SEQ ID NO. 19
peptide 20 | SKTAAKGEAAAERPGEAAV SEQ ID NO, 20
peptide 21 | KTAAKGEAAAERPGEAAVA SEQ ID NO, 21
peptide 22 | GAQFSKTAAKGEAAAERP SEQ ID NO. 22
peptide 23 | AQFSKTAAKGEAAAERPG SEQID NO. 23
peptide 24 | QFSKTAAKGEAAAERPGE SEQ ID NO. 24
peptide 25 | FSKTAAKGEAAAERPGEA SEQID NO., 25
peptide 26 | SKTAAKGEAAAERPGEAA SEQ ID NO. 26
peptide 27 | KTAAKGEAAAERPGEAAV SEQ ID NO. 27
peptide 28 | TAAKGEAAAERPGEAAVA SEQ ID NO. 28
peptide 29 | GAQFSKTAAKGEAAAER SEQ ID NO. 20
peptide 30 | AQFSKTAAKGEAAAERP SEQ ID NO. 30
peptide 31 | QFSKTAAKGEAAAERPG SEQ ID NQ. 31
peptide 32 | FSKTAAKGEAAAERPGE SEQ ID NQ. 32
peptide 33 | SKTAAKGEAAAERPGEA SEQ ID NO. 33
eptide 34 | KTAAKGEAAAERPGEAA SEQ ID NO. 34
peptide 35 | TAAKGEAAAERPGEAAV SEQ ID NQ, 35
peptide 36 | AAKGEAAAERPGEAAVA SEQ ID NO. 36
peptide 37 | GAQFSKTAAKGEAAAE SEQ ID NO. 37
peptide 38 | AQFSKTAAKGEAAAER SEQ ID NO. 38
peptide 39 | QFSKTAAKGEAAAERP SEQ ID NQ, 39
peptide 40 | FSKTAAKGEAAAERPG SEQ ID NO. 40
peptide 41 | SKTAAKGEAAAERPGE SEQ ID NO. 41
peplide 42 | KTAAKGEAAAERPGEA SEQ ID NO. 42
peptide 43 | TAAKGEAAAERPGEAA SEQ 1D NO. 43
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peptide 130 KGEAAAERP SEQ ID NO. 130 peptide 131 GEAAAERPG SEQ ID NO. 131 peptide 132

EAAAERPGE S
-SEQ ID NO, 13

Shhle”

NO. 136 e tide 137 GAQFSKTA SE

2 etide 133 AAAERPGEA SEQ ID NO. 133 pe
| AERPGEAAV SEQ ID NO. 135 peptide 136

tide 134 AAERPGEAA

BEEXAVA*SEQ ID

ID NO. 137 peptide 138 AQFSKTAA SEQ ID NO. 138 e tide

139 QFSKTAAK SEQ ID

SKTAAKGE SEQ ID NO

SEQ ID NO, 143 peptid

145 e tide 146 KGEAAA

EAAAERPG SEQ ID NO

e 141
43 TAAKGEAA

=EAAAE SEQ ID NO.
147 peptide 148

14&(1)5:[]9(164&‘)0 AAERPGEA

SEQ ID NO. 150 peptide

152 peptide 153 1 RPGE

155 AQFSKTA SEQ ID N

NO. 157 peptide 158 S

2006/078899 PCT/1J520

SEQ ID NO. 161 peptide

e tide 164 GEAAAER SEQ

N@ertidadh =ﬁﬁn@awgw NEE QDN Peds]
1 peptide A ‘A AABRRGEN Hcftd 1
. pptite Ke ARKG LS
L’ﬁ@p&d@ﬁV\LAWMEMA\E“U H4pep =5 ]
ERSitdd 10 NPsd i icida g GEAAAER
14&ptdptide HROTARKERPEGEFSEQ ID NO,
» 1 8apPiide R MK@E&M&EW 151 npntld BERHRIEYS
L RRpiide-5 : :
- peptidE 523 - ANAERPOLA ND.
JUpé;;f e 0 2o W\y WMPEV ID-NO: J.:gECHB%'J{%I
T%K&SEQAI@WAEQ@GE@WGG 159 KTAAKEE pR& 4
06venRe3? |HGRiATBECEAARGEA SEQ ID NDR1B0IDEIst
i REAA162 peptide 1 63ERAENN A |
~ PERtds Hr FOKTAAKGEAAA , » - o~ 1 ~SEQIDING. 57
Dt 8871 QRSRYNRREEA AR V= YENTPY 15 NT 58
peptide 59 | FSKTAAKGEAAAER SEQ ID NO. 59
peptide 60 | SKTAAKGEAAAERP SEQ ID NO. 60
peptide 61 | KTAAKGEAAAERPG SEQ ID NO. 61
peptide 62 | TAAKGEAAAERPGE SEQ ID NO. 62
peptide 63 | AAKGEAAAERPGEA SEQ ID NO. 63
peptide 64 | AKGEAAAERPGEAA SEQ ID NO. 64
peptide 65 | KGEAAAERPGEAAV SEQ ID NO. 65
peptide 66 | GEAAAERPGEAAVA SEQ ID NO. 66
peptide 67 | GAQFSKTAAKGEA SEQ ID NO. 67
peptide 68 | AQFSKTAAKGEAA SEQ ID NO. 68
peptide 69 | QFSKTAAKGEAAA SEQ ID NO. 69
peptide 70 | FSKTAAKGEAAAE SEQID NO. 70
peptide 71 | SKTAAKGEAAAER SEQ ID NO. 71
peptide 72 | KTAAKGEAAAERP SEQ ID NO. 72
peptide 73 | TAAKGEAAAERPG SEQID NO.73
peptide 74 | AAKGEAAAERPGE SEQID NO.74
peptide 75 | AKGEAAAERPGEA SEQID NO. 75
peptide 76 | KGEAAAERPGEAA SEQ ID NO. 76
peptide 77 | GEAAAERPGEAAV SEQ ID NO. 77
peptide 78 | EAAAERPGEAAVA SEQ ID NO. 78
peptide 79 | GAQFSKTAAKGE SEQID NO. 79
peptide 80 | AQFSKTAAKGEA SEQID NO. 80
peptide 81 | QFSKTAAKGEAA SEQ ID NO. 81
peptide 82 | FSKTAAKGEAAA SEQ ID NO. 82
peptide 83 | SKTAAKGEAAAE SEQID NO. 83
peptide 84 | KTAAKGEAAAER SEQ ID NO. 84
peptide 85 | TAAKGEAAAERP SEQ ID NO. 85
peptide 86 | AAKGEAAAERPG SEQ ID NO. 86
peptide 87 | AKGEAAAERPGE SEQ ID NO. 87
peptide 88 | KGEAAAERPGEA SEQ ID NO. 88
peptide 89 | GEAAAERPGEAA SEQ ID NO. 89
peptide 90 | EAAAERPGEAAY SEQ ID NO. 90
peptide 91 | AAAERPGEAAVA SEQ ID NO. 91
peptide 92 | GAQFSKTAAKG SEQID NO. 92
peptide 93 | AQFSKTAAKGE SEQ ID NO. 93
peptide 94 | QFSKTAAKGEA SEQ ID NO. 94
peptide 95 | FSKTAAKGEAA SEQ ID NO. 95
peptide 96 | SKTAAKGEAAA SEQ ID NO. 96
peptide 97 | KTAAKGEAAAE SEQ ID NO. 97
peptide 98 | TAAKGEAAAER SEQ ID NO. 98
peptide 89 | AAKGEAAAERP SEQ ID NO. 99
peptide 100 | AKGEAAAERPG SEQ ID NO. 100
peptide 101 | KGEAAAERPGE SEQ ID NO. 101
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NO. 154 peptide

FSKTAAK SEQ ID

NO. 159 57 WO
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peptide 166 AAAERPG SEQ ID NO. 166 eptide 167 AAERPGE SEQ ID NO. 167 eptide 168
AERPGEA SEQID NO. 168 peptide 169 ERPGEAA SEQ ID NO. 169 peptide 170 RPGEAAV SEQ
ID NO. 170 peptidfd2PPEEAAVA SEQ ID NO. 171 peptide 172 GAQFSK KB IHINY 2472 ide 173
AQFSKT SEQ ID NO. 173 _pep tide_ 174 QFSKTA SEQ ID NO, 174 peptide 175 FSKTAA SEQ ID N

NO. 175 peptide 176 SKTeAISEQD ||IDENOERF&HIeptide 177 KTAAKSE@IBEQEDIDG. 177 peptide 178
TAAKGE SEQ ID NO. 1780204l A7 OBRAREREAEAR Q) ID NO. 179 peSEeil 80 ABGEAA SEQ ID NO.
180 pe tide 181 KGEAANERESHANMERPGEAM 105 cEAAAE SBEQD NG 1989 neptide 183

pepude Tho TAAERPAEAAVA L SEQDNGC, 105
EAAAER SEQ ID NO. 183, &5E BRAERT AR ; ERG o FfG SEQ ID NO.
185 e tide 186 AERPGE SEfdDINO ATBSKeArks 187 ERPGEA SEQJERNSNG 81674 tide 188 _
RPGEAA SEQ ID NO. 188epiistiths 1 SFRCTHNESE SEQ ID NO 189 peptids ggqg%EAAVA SEQ ID NO.
190 e tide 191 GAQFS Seepiipe NS | T, £92 AQESK SEQ 1[) 8EQ 18 N8e1993 QFSKT SEQ ID
NO. 193 e tide 104 FSKIFASER I NESASAC Hiie 195 SKTAA SECPHRN 48] ¢ tide 196 KTAAK
SEQ ID NO. 196 e tide 197%dihdK& [SERkEENLELS7 Peptide 198 AAGte REQTP|NO. 198 peptide
199 AKGEA SEQ ID NO| 18pieptidg 200d€@AER SEQ D NO. 200 [paeaiitendd1GEAAA SEQ ID NO.
201 peptide 202 EAAAHE SERME M) AXGEAAABRAe 203 AAAER SEQSBENIDNQ034

peptide 115 | KGEAAAERPG SEQ ID NO. 115

peptide 116 | GEAAAERPGE SEQID NO. 116

peptide 117 | EAAAERPGEA SEQ ID NO. 117

peptide 118 | AAAERPGEAA SEQ ID NO. 118

peptide 119 | AAERPGEAAV SEQ ID NO. 119

peptide 120 | AERPGEAAVA SEQ ID NO. 120

peptide 121 | GAQFSKTAA SEQ ID NO. 121

peptide 122 | AQFSKTAAK SEQ ID NO. 122

peptide 123 | QFSKTAAKG SEQ ID NO. 123

peptide 124 | FSKTAAKGE SEQ ID NO. 124

peptide 125 | SKTAAKGEA SEQ ID NO. 125

peptide 126 | KTAAKGEAA SEQ ID NO. 126

peptide 127 | TAAKGEAAA SEQ ID NO. 127

peptide 128 | AAKGEAAAE SEQ ID NO. 128

peptide 129 | AKGEAAAER SEQ ID NO. 129

peptide 130 | KGEAAAERP SEQ ID NO. 130

peptide 131 | GEAAAERPG SEQ ID NO. 131

peptide 132 | EAAAERPGE SEQ ID NO. 132

peptide 133 | AAAERPGEA SEQ ID NO. 133

peptide 134 | AAERPGEAA SEQ ID NO. 134

peptide 135 | AERPGEAAV SEQ ID NO. 135

peptide 136 | ERPGEAAVA SEQ ID NO. 136

peptide 137 | GAQFSKTA SEQ ID NO. 137

peptide 138 | AQFSKTAA SEQ ID NO. 138

peptide 139 | QFSKTAAK SEQ ID NO. 139

peptide 140 | FSKTAAKG SEQ 1D NO. 140

peptide 141 | SKTAAKGE SEQ ID NO. 141

peptide 142 | KTAAKGEA SEQ ID NO. 142

peptide 143 | TAAKGEAA SEQ ID NO. 143

peptide 144 | AAKGEAAA SEQ ID NO. 144

peptide 145 | AKGEAAAE SEQ ID NO. 145

peptide 146 | KGEAAAER SEQ ID NO. 146

peptide 147 | GEAAAERP SEQ ID NO. 147

peptide 148 | EAAAERPG SEQ ID NO. 148

peptide 149 | AAAERPGE SEQ ID NO. 149

peptide 150 | AAERPGEA SEQ ID NO. 150

peptide 151 | AERPGEAA SEQ ID NO. 151

peptide 152 | ERPGEAAV SEQ ID NO. 152

peptide 153 | RPGEAAVA SEQ ID NO. 153

peptide 154 | GAQFSKT SEQ ID NO. 154

peptide 155 | AQFSKTA SEQ ID NO. 155

peplide 166 | QFSKTAA SEQ ID NO. 155

peplide 157 | FSKTAAK SEQ ID NO. 157

peptide 158 | SKTAAKG SEQ ID NO. 158

peptide 159 | KTAAKGE SEQ ID NO. 159
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peptide 204 AAERP SEQ ID NNO. 204 e tide 205 ] AERPG SEQ ID NO. 205 peptide 206 ERPGE
SEQ ID NO, 206 eftide 207 RPGEA SEQ ID NO. 207 peptide 208 PGEAA SEQ ID NO. 208

peptide 209 GEARY/

N0, 209 peptide 210 EAAVA SEQ ID NO. 210 BSEPtRIUSP2BAQF SEQ

ID NO. 211 peptide 212 AQFS SEQ ID NO. 212 _peptide 213 QFSK SEQ ID NO. 213 peptide 214

FSKT SEQ ID NO. 214 w&&zm6 SKRAAGEEQ ID NO. 215 peptld&eEmW@Aebt:Q_ ID NO. 216 L
peptide 217 TAAK SEQ | dextB7 | FRMIERA#006/078899 PCT/US2D0B0ID2032 6peptide 218 AAKG
SEQ ID NO. 218 _peptide 22PAIRIRe MISBAMNG 019 o tide 200 KIFHER BENSIPNO. 220 peptide
— L fephde 163 T RGERARE = =~ = "= SR NP 463 ID NO. 223
221 GEAA SEQ ID NO. 221 0iie 452 lefRAn e Q 1D NO 222 e tide 22 R .
peptide 224 AAER SEQ |[Dh&itc228 [ehdeszb AERP SEQ D NO. 2 g2 ERPG SEQ ID
NO. 226 _peptide 227 RPG®BEQID MOERPE eptide 228 PGEA SEGEDINGD.238 | peptide 225_9 GEAR
SEQ ID NO. 229 e tide 23EEANGSHAR eptide 231 AABAHPAIOING. 231 peptide 232
<heplide 1681 AERRGEA  ~ o0 o oo -AS8dGE SEQ ID NO.

GTAPAAEGAGAEVKRASEE ARG St fRNO—232 peptide233 o EeC
233 peptide 234 GAQF SKERAKTE FHEIERANO 234 Peptide 235 GG St KaKGE SEQ ID NO.
235 Peptide 236 GAQASKaAAK BE@EEMGA 236 € tide 237 GAQASKT MAKIGESEQ ID NO. 237
peptide 238 GAEFSKTAARSRESEHS) |IBARESK38 peptide 239 GAQRSKERAARGE7SEQ ID NO. 239

peptide 178 | AQFSKT SEQID NO. 173

peptide 174 | QFSKTA SEQ ID NO. 174

peptide 175 | FSKTAA SEQID NO. 175

peptide 176 | SKTAAK SEQID NO. 176

peptide 177 | KTAAKG SEQ ID NO. 177

peptide 178 | TAAKGE SEQ ID NO. 178

peptide 179 | AAKGEA SEQ ID NO. 179

peptide 180 | AKGEAA SEQ ID NO. 180

peptide 181 | KGEAAA SEQID NO. 181

peptide 182 | GEAAAE SEQID NO. 182

peptide 183 | EAAAER SEQ D NO. 183

peptide 184 | AAAERP SEQID NO. 184

peptide 185 | AAERPG SEQ ID NO. 185

peptide 186 | AERPGE SEQID NO. 186

peptide 187 | ERPGEA SEQ ID NO. 187

peptide 188 | RPGEAA SEQ ID NO. 188

peptide 189 | PGEAAV SEQ 1D NO: 189

peptide 190 | GEAAVA SEQ ID NO. 190

peptide 197 | GAQFS SEQID NO. 191

peptide 192 | AQFSK SEQID NO. 192

peptide 193 | QFSKT SEQID NO. 193

peptide 194 | FSKTA SEQ ID NO. 194

peptide 195 | SKTAA SEQ ID NO. 195

peptide 196 | KTAAK SEQID NO. 196

peptide 197 | TAAKG SEQID NO. 197

peptide 198 | AAKGE SEQ ID NO. 198

peptide 199 | AKGEA SEQ ID NO. 199

peptide 200 | KGEAA SEQ ID NO. 200

peptide 201 | GEAAA SEQ ID NO. 201

peptide 202 | EAAAE SEQ ID NO. 202

peptide 203 | AAAER SEQ ID NO. 203

peptide 204 | AAERP SEQ ID NO. 204

peptide 205 | AERPG SEQ D NO. 205

peptide 206 | ERPGE SEQ ID NO. 206

peptide 207 | RPGEA SEQ ID NO. 207

peptide 208 | PGEAA SEQ ID NO. 208

peptide 209 | GEAAV SEQ ID NO. 209

peptide 210 | EAAVA SEQ ID NO. 210

peptide 211 | GAQF SEQ ID NO. 211

peptide 212 | AQFS SEQ ID NO. 212

peptide 213 | QFSK SEQID NO. 213

peptide 214 | FSKT SEQ ID NO. 214

peptide 215 | SKTA SEQ ID NO. 215

peptide 216 | KTAA SEQ IDNO. 216

peptide 217 | TAAK SEQID NO. 217
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peptide 240 GAQFSKTAAKAE SEQ ID NO. 240 peptide 241 GAQFSKTAAKGA SEQ ID NO. 241
peptide 242 AAQFSKTAAK SEQ ID NO. 242 -Peptide 243 GAAFSKTAAK SEQ ID NO. 243 peptide
244 GAQFAKTARR BIETHINO. 244 peptide 245 GAQFAATAAK SEQ ID NESTHUROPHMIAY 246
KAATKSFQAG SEQ ID NO. 246 peptide 247 GAQFSKAAAK SEQID NO. 247 e tide 248

GAQFSKTAAA SEQ ID N

GAQASKTA SEQ ID NO
NO. 252 [001361 While t

NQeptid82p2

badr@49 GAQFSATAAASEQ

EiNCID 2457 2peptide 250

2sptigrepti

S ditte B30 GRASQFAKTA SEQ ID

e&Q@ERAGE SEQ ID NO, 251

gpY
hedh ce2f2‘1'

scribed in detail an@5@tR Pefdhce to specific

GEAA _

tho art that

N 224,

\

embodiments thereof, it
modifications can be ma
CLAIMS; 1. An isolated p

5 (a) a 24 amino acid sequiza®

<leailladan
UIIC or\lllcu mrorcaretarat

.pept
qe 3PS

H dokag

EAA

\'/

=0
NOFges and

[N R

epmgt_ng fromthe spiritand-sco

égq qBveation. 59 MCSLLP

epidesravii

ngAERamMINo acid sequence sele

cled ibouo.thergroup consisting of.

HeeRA0

npnhdg

4HRE sequence GAQFESKTAA

NO: 1), wherein the N-tefr

2%@"\]:—'% o e-pep ide-is-in
AT RIne ki of-the peplide-is-indepen

v g

not myristoylated and thg
modified; (b) an amino a¢
sequence, GAQFSKTAA
substantially identical the
N-terminal amino acid of
acid or the C-terminal a

N-terminal amino acid of
from 4 to 23 contiguous &

KEEANNERBGEAAVA (SEQ ID
) lly modified but is

(SEQ ID NO: 1) or an an

acid at position 2 throug

wherein at 20 least one of fBgilN-TatMiGALEBERMAARA

independently chemically

\peﬁﬁélﬂélgi apinoacid-of thepeptide-is-o 2 rdently chemically
i SRaLERCEEEAANG Trom 4 T0 23 ContiguoUSERRORCAls of a to reference
KRPAARBERPGVAAVA (SEQ ID NO: 1) or aesmmimeoazid sequence
;@@ggﬂ;?éﬂe @@A@”?&&?&WQ&E&W of héEgéMlgMé@é ins at the

MAKOWAE 4 SE NP +R32 i i

%Iﬁ%@%%ggy\ CROANETR SR ant whersh atibaet: du HEBEN-terminal amino
3EAG0 9 TMEARRBIERARGEdependenttyct ed but the
the fieptiske isKoF dErraREoylated; and (c)|alEammoagig sequence having
mﬁwtbdf:)@@ﬁs db A4St e sequence, GAQRERTAAKGEAAAERPGEAAVA
.rmp%g 4 Hecer Sl ntical Th&w&&@ B\N@ir%k bgins at the amino

peptde ; KIAAKGE . "¢ R I pNanpsﬁ

Ib@ lgéli@g) %A%) W”\ _IE:& Z1ottne |ch| %\DID\W é\a‘g SEQ ID NO: 1)

g or the C-terminaé g PR aoiEgaf the peptide is

meptiked] | GAQFSKTAAKGA SEQ ID NO. 241

peptide 242 | AAQFSKTAAK SEQ ID NO. 242

peptide 243 | GAAFSKTAAK SEQ ID NO. 243

peptide 244 | GAQFAKTAAK SEQ ID NO. 244

peptide 245 | GAQFSATAAK SEQ ID NO. 245

peptide 246 | KAATKSFQAG SEQ ID NO. 246

peptide 247 | GAQFSKAAAK SEQ ID NO. 247

peptide 248 | GAQFSKTAAA SEQ ID NO. 248

peptide 249 | GAQFSATAAA SEQ ID NO. 249

peptide 250 | GAQASKTA SEQ ID NO. 250

peptide 251 | AAGE SEQ ID NO. 251

peptide 252 | GKASQFAKTA SEQ ID NO. 252

[00136]

While the invention has been described in detail and with reference to specific

embodiments thereof, it will be apparent to one skilled in the art that various changes and

modifications can be made without departing from the spirit and scope of the invention.
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and when the amino acid sequence of (b) or (c) consists of 4 amino acids, said sequence comprises
at least one of the sequences selected from SEQ ID NOS: 211-221 or 223-230; 25 wherein th
peptide has a mucin hypersecretion-inhibiting effect when administered to a mammal in yﬁé}cﬁﬁ
hypersecretion-inhibiting amount. 2. The peptide of claim 1, wherein the amino acid sequence of the
peptide ends at the C-terminal amino acid of the reference sequence. 30 3. The peptide of claim 1 or
claim 2, wherein the angipg ggiel sequence of the peptide includes the contiguous residues AKGE
(SEQ ID NO: 219) of the reference sequence. 60 IMCSLLP 4. The peptide of any of the preceding
claims, wherein the amino acid sequence of the peptide consists of from 4 to 16 contiguous amino

acids of the reference sequeneg:QidqfeuaMINABHIGSERIESUbRaRtRN IfgBticRLtg-said reference
sequence. 55, The Pe,ptid of any of claims | to 3, wherein the amino acid sequence of the peptide

consists of from B THEShtiguous amino acids of the reference sequence or of an amino acid
sequence substantially(ldertticantiinsaicl d etgrencelsedigaheteqilfceThe peptide of any of claims Ito 3,

wherein the ami j ' | f fram 10 to 12 contiguous aminp acids of
the reference se%%\g‘? C%@ﬂ%%ﬁﬁ%%?}é@%%;}gg%g n?:§e]:s éﬁ@gﬁgﬁy\)\f g f%%ﬁ%é‘%%fﬂ%%&%%
sequence. 7. Thecskgittie rsiady isfiedsirardrotls, dveieiiyonedofien o funthenaisindacidsdfhd & the

peptide are inde%aqﬁngﬁmem@a#yhmpfﬁﬂegis%pmﬁam§eﬁi&i&,a{c%wf&%ﬂmag%a}%@&fei” the

N-terminal amino acid of the peptide is alkylated, amidated, or acylated at the -termlnal’ amino
group. 20 9. The peptid® PRI eidrrITCRF B WS ERmHd NederARbBI ARt 185 Bf@ peptide is
acetylated ai thed¥eteicninajuantis) GAQERKIN AhemepidRretHAMAWBBEIDINe Peptids issalected
from the group cansisting of acetyl-PEPTIDE 106, PEPTIDE, 106. PEPTIDE 106-NH2 and acetyl- 25
PEPTIDE 219. ff.lr(]ﬁ?guﬁe% ia‘é%%tg %‘i‘aEX iq%%’éééfgefﬁéop‘gb?fﬁgl i&’%@%’t‘éﬂ%fﬁ“ﬂ?@ﬁr%g‘econsisting of
PEPTIDE 15, PBTidRBeERiE BE D olinPBERMD kciliss, (RERFEHRE /@ quekde TARE233:iiP i CREDE 234,

PEPTIDE 234-Ni2.0d REETIRE 2353042, THEeRife,of any of 6ains o 8 wherein the pepride
has an amino acid sequence selecte(j%from group (c) of%cralm W(iereln H8 N teiminal amino acid
of the independently chemically modified but the N-terminal amino acid of the peptide is not
15 myristoylated; and
(c) an amino acid sequence having from 4 to 23 cbntiguous amino acids of a
reference sequence, GAQFSKTAAKGEAAAERPGEAAVA (SEQ ID NO: 1) or an amino
acid sequence substantially identical thereto, which begins at the amino acid at position 2
through the amino acid at position 21 of the reference sequence (SEQ ID NO: 1), wherein at
20 least one of the N-terminal amino acid or the C-terminal amino acid of the peptide is
independently chemically modified;
and when the amino acid sequence of (b) or (¢) consists of 4 amino acids, said
sequence comprises at least one of the sequences selected from SEQ ID NOS: 211-221 or
223-230;
25 | wherein the peptide has a mucin hypersecretion-inhibiting effect when administered

to a mammal in a mucin hypersecretion-inhibiting amount.

2. The peptide of claim 1, wherein the amino acid sequence of the peptide ends at
the C-terminal amino acid of the reference sequence.
30
3. The peptide of claim 1 or claim 2, wherein the amino acid sequence of the
peptide includes the contiguous residues AKGE (SEQ ID NO: 219) of the reference

sequence.
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peptide is myristoylated at the N-terminal amino group. 61 MCSLLP 13, The peptide of any of claims |
to 9, wherein the peptide has an amino acid sequence selected from group (c) of claim Iﬁegyg‘}erein
the N-terminal amino acid of the peptide is non-myristoylated at the N-terminal amino group. 5 14
The peptide of claim 1 wherein the peptide is selected from the group consisting of PEPTIDES
233-245 and PEPTIDES 247-251. 15. The peptide of any of claims | to 14, wherein the sequence
comprises an amino 10 acid sequence of the reference sequence having at least one amino acid
substitution selected from the group consisting of K substituted for A; A substituted for F, K, G, Q, S,
T, and/or E; or E substht kB Repte 262mnefl tsprigecdmgifjadnelaihsseintthy aminapeidsesudcapierein
the N-terminal khegwitiacacinkistatioyiaiad: ab thrdhtuninahanineinitr dalleletrd alipRaticalky!

group, a linear 2-(C1.to C24 aIiBhatic agil%lé%ﬁgg%%m{,l{é] or an omega-methoxy
|

poly(ethyleneox;??nqlgtlﬁy(}la&gﬁ%? Wwherdh G175 FERES SRS of claims i to 7, 11, or

13 to 15, wherein the N-terminal 20 amino acid is amidated at the N-terminal amine with a

trifluoroacetic acid, bergoﬁqlg i o'l @f% qnccgﬁ iﬁ)q g’c sulfonic.acid..18. The peptide of any of
claims 1 to 17, wherein the_Cgléekmi%al arr}ltino acirggof tﬁe’ ‘glé%éiﬁ %lse amidated or usetrécr%i%Q l%t the
C-tenninal carbd@tigeciapsst 26frmmedpe didemiaanysoieingmeids v 18, witerein ti@dermiiahamino

acid is amidatedrafnthec (d-iegouinal sademsdigraiRwithanRMiRg selegtgd fim the group consisting of
ammonia, a Cl to C24 aliphatic alkyl amine, a hydroxyl-substituted C2 to C24 aliphatic alkyl amine, a

linear 2-(C1 to C24 aliphatic alkyl)oxyethylamine, or an omega-methoxy 30

poly(ethyleneoxy)n-ethglafhinpsptiiers anis dfemifdo 03, GRMEGShe Bn20. sbhespapiide aftaay of claims
Ito 18, wherein the C-termin%lil 8{'{‘}&% %ig i§2eggetr.ified at the C-t, nnifn | carbox Igg%%%with aClto C24

aliphatic alkyl IR ora omega-methoxy-portetnylenecky)n e thalior'grst F& 9 R #dm of 0

to TO. 5 21. Thepéptitiedaangnot sidiriastiabyd0ewielrainaide gfeptide sexhéits. at least one of the
properties of (a) greater mucin hypersecretion-inhibiting effect on a mammal than SEQ ID NO: 1,

wherein the N-terminal amino acid is myristoylated, when administered to said mammal at equal
concentrations or (b) gfeatBs Bepiislsu aBYurfiktpitah [SEQVTraimenE opmereifithermérminis afino

acid is myrigtoylgiegepide aual RpeAMHATANSHNHNE SR ied.

8. The peptide of any of claims 1 to 7, wherein the N-terminal amino acid of the

peptide is alkylated, amidated, or acylated at the N-terminal amino group.

20 9. The peptide of any of claims 1 to 8, wherein the N-terminal amino acid of the

peptide is acetylated at the N-terminal amino group.

10. The peptide of claim 1, wherein the peptide is selected from the group
consisting of acetyl-PEPTIDE 106, PEPTIDE 106, PEPTIDE 106-NH; and acetyl-
25 PEPTIDE 219.

11. The peptide of claim 1, wherein the peptide is selected from the group
consisting of PEPTIDE 15, PEPTIDE 45, PEPTIDE 91, PEPTIDE 153, PEPTIDE 79,
PEPTIDE 233, PEPTIDE 234, PEPTIDE 234-NH,, and PEPTIDE 235.
30
12. The peptide of any of claims 1 to 8, wherein the peptide has an amino acid
sequence selected from group (c) of claim 1 and wherein the N-terminal amino acid of the

peptide is myristoylated at the N-terminal amino group.
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10 liquid. 22. A pharmaceutical composition containing the peptide of any of claims Ito 21 and,
optionally, a pharmaceutically acceptable carrier and/or diluent. 15 23. The peptide of any of claims |
to 21 for use as a medicament. 24. A peptide of any of claims | to 21 for use in the treatm&/t.dFmucin
hypersecretion. 20 25. The peptide of claim 24, wherein the mucin hypersecretion is a symptom of
pulmonary disease. 26. The peptide of claim 25, wherein the pulmonary disease is asthma, chronic
bronchitis, COPD, cystic fibrosis, or rhinitis. 25 27. Use of the peptide of any of claims 1 to 21 for the
manufacture of a medicament for the treatment of mucin hypersecretion. 28. Use according to claim
27, wherein the mucin mypquﬁwds?ﬁhwﬂu@éﬁm 0030 Whiba e/ pdigaRSts29. ddfgcaridrding to

claim 28, wherel e P eSS T S ST A8 S B QR TR SRR Y S IR OP e OF
rhinitis. 63
peptide is non-myristoylated at the N-terminal amino group.

14. The peptide of claim 1 wherein the peptide is selected from the group
consisting of PEPTIDES 233-245 and PEPTIDES 247-251.

15. The peptide of any of claims 1 to 14, wherein the sequence comprises an amino
10 acid sequence of the reference sequence having at least one amino acid substitution selected
from the group consisting of K substituted for A; A substituted for F, K, G, Q, S, T, and/or
E; or E substituted for Q.

16. The peptide of any of claims 1 to 7, 11, or 13 to 15, wherein the N-terminal
15 amino acid is alkylated at the N-terminal amine with a C1 to C24 aliphatic alkyl group, a
linear 2-(C1 to C24 aliphatic alkyl)oxyethyl group, or an omega-methoxy-
poly(ethyleneoxy)n-ethyl group, where n is from 0 to 10.

17. The peptide of any of claims 1 to 7, 11, or 13 to 15, wherein the N-terminal
20  amino acid is amidated at the N-terminal amine with a trifluoroacetic acid, benzoic acid, or

a C1 to C24 aliphatic alkyl sulfonic acid,

18. The peptide of any of claims 1 to 17, wherein the C-terminal amino acid of the
peptide is amidated or esterified at the C-terminal carboxyl group.
25
19. The peptide of any of claims 1 to 18, wherein the C-terminal amino acid is
amidated at the C-terminal carboxyl group with an amine selected from the group consisting
of ammonia, a C1 to C24 aliphatic alkyl amine, a hydroxyl-substituted C2 to C24 aliphatic
alkyl amine, a linear 2-(C1 to C24 aliphatic alkyl)oxyethylamine, or an omega-methoxy-

30 poly(ethyleneoxy)n-ethylamine, where n is from 0 to 10.
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20. The peptide of any of claims 1 to 18, wherein the C-terminal amino acid is
esterified at the C-terminal carboxyl group with a C1 to C24 aliphatic alkyl alcohol or a 2-

(omega-methoxy-poly(ethyleneoxy)n)-ethanol group, where n is from of 0 to 10.

21. The peptide of any of claims 1 to 20, wherein the peptide exhibits at least one
of the properties of (a) greater mucin hypersecretion-inhibiting effect on a mammal than
SEQ ID NO: 1, wherein the N-terminal amino acid is myristoylated, when administered to
said mammal at equal concentrations or (b) greater aqueous solubility than SEQ ID NO: 1,
wherein the N-terminal amino acid is myristoylated, at equal concentrations in the same

liquid.

22. A pharmaceutical composition containing the peptide of any of claims 1 to 21

and, optionally, a pharmaceutically acceptable carrier and/or diluent.

23. The peptide of any of claims 1 to 21 for use as a medicament.

24. A peptide of any of claims 1 to 21 for use in the treatment of mucin

hypersecretion.

25. The peptide of claim 24, wherein the mucin hypersecretion is a symptom of

pulmonary disease.

26. The peptide of claim 25, wherein the pulmonary disease is asthma, chronic

bronchitis, COPD, cystic fibrosis, or rhinitis.

27. Use of the peptide of any of claims 1 to 21 for the manufacture of a

medicament for the treatment of mucin hypersecretion.

28. Use according to claim 27, wherein the mucin hypersecretion is a symptom of

pulmonary disease.

29. Use according to claim 28, wherein the pulmonary disease is asthma, chronic
bronchitis, COPD, cystic fibrosis, or rhinitis.
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