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Field of the Invention: [0002] Muicus i s a biological liquid that is capable
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chai NBACRIGROUNDOF [TeIX INWENDI@NDY N and O |inkages. Hypersecretion of
mucin (the glycoprotein conponent of mucus) occurs in several respiratory

di Se@g@goi;]i“g'k‘fﬁé R e AR5 eraﬁ L QRMeS tosRRRItonS corBPsify péptides didumethibés ( CF)

and i actor ftor ality in patients wth these di seases. [0003]
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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



neutrophils (i.e. nyel operoxidase) induce the desquai nation of the airway
epithelial tissue. [0006] Mammalian airways are |lined by a thin |ayer of
mucus pr oslocees/@ssdosecreted by airway epithelial (gobl eCruseddssonss
subnucosal gl ands. In diseases such as asthma, COPD, chronic bronchitis,
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MARCKS, ri stoylated N-term nal sequence (MANS) peptide, has been shown
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signaling mechanisms linking stimulation at the cell surface to mucin granule release have

only recently been elucidated. See Li 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 MARCK S-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



et al., supra. [0008] The inportance of nyristoylation to pronote

transl ocati on of peptides across nenbranes through the lipid bilayer is
known. A weceesto7sfoudy denonstrated this inportance by soowise@etobast?2
non-nyri stoyl ated pepti des do not get through the cell nenbrane as

conpar ed to nyrl stoyl at edégeptl des. See A. Harishchandran et al.
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provi nsgg that_ consists of |ess than 24 am no acid has an am no acid
sequertigWadp Block mucHy RyResieciRtign pr eBIEFS Y OéﬁSth’(né) Sﬁ‘?th?ﬁallrcﬁnécﬁnéBer sequence
havi ngyff %4 to 23 contiguous am no acids of a reference am no acid
sequence fi'ned as PEPTIDE 1, which is also known as the MANS pepti de,
and (HP0e8] aniTheimpirthncs eﬁnngnstey]sit]mmqn’omtd tyanshbesaianceflpepiaddshaercasi no aci d
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sequence defl ned in (a). The N-termnal and C-term nal am no acids of the

pept i dectar &/ 130p-PHA0PY i ndependent |y chenical ly nodified. The peptide has
a nmucin-inhibiting effect when adm nistered to a mammal in a

muci n-i nhi biting anobunt and has a greater nucin- inhibiting effect on a
nmanmal SUMMARKNGE éjit INVCEMIAEONadni ni stered at equal concent rations. [0011]
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[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



a peptide that inhibits nucin secretion. The peptide consists of |ess than
24 am no acids and has an am no acid sequence selected fromthe group
consi st i ngoahoe/78999an am no aci d sequence havi ng from 4ptw/1R300600408U0US
am no acids of a reference ami no acid sequence defined as PEPTIDE 1; and
(b) an am no acid sequence substantially identical to the sequence defined
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from4 to 23 contiguous am no aci a reference am no aci d sequence
def i negqascPERTIhOEONN4 toTecaxtigesusi anzgiho agids ¢f ¢ wferenrslanzing aod sequgscof t he

peptide_.are opt.i y ically 4. WD 2006/ 078899, PCT/ US2006/ 002032
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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 aqueous 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



muci n hypersecretion is exhibited such as is seen in chronic disease states
such as asthma, chronic obstructive pul nonary di sease (COPD) and chronic
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g[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



mucus-inhibiting effect results in decreased nmucus production conpared to
that which would occur, or would be expected, in the absence of such
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anount that reduces or inhibits nmucin secretion (i.e., nucin rel ease) as
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position 2; adjacent to at position 2 is at position 3; adjacent to Q
at  paesiduhbsecdtddsat hoshal posis ofeacrdtiommdj acent to F at position 4 is S at

position 5; adjacent to. S Joositian 5.is K.at ,posi.ti.on 6; adjacent to K
B podftag EMEC apbgina ook SruciRuBineabiPhst o oRBlB T EHe A o
posi t i 001 RtioRMhBGRMrediRiibn & 1RAM LS Budis pPodctiBR Bl dess Bt ndelisagBpt to A

at position 9 is Kat position 10; adjacent to Kat position 10 is G at
posi t imeanitie canijleie entsation G mucusposdiuction AdmigstEton ofespmpesitiophavdg acent to
E at positign .12 is A at.position 13: adjacent to A i1 is A at
poSi tirﬁ?fui?’tt,?hﬂ&‘ﬁjnggﬁtﬁctt TP ‘?ecﬁ%gﬂllingﬁusléfo %"“ﬂnﬁi)mB%rse?%‘i %%"S{?(Ei;(:ﬂgvcﬂjuz%ent to
A at pReit bORodla be Sxfectdd, ROMHE kbscd 6f suallca@paditiée E at position 16 is R at
position 17; adjacent to R at position 17 Is P at position 18; adjacent to

P at 18824 on“Mscipgnidbitingsarunt”iif arempogigpa éxthat apount Hat ideresi%Bn 19 i s E at
posi ti. . adj at LA j I : jacent to
2%t APy R6ER (2. By RASHY S0 B R e in 49 2cert
posi t iabBerd of tiedomPpsitiemtsuttoasaredmaqos iwthichre@R ek saudinatecyption fioonat@f wher ei n

T U
segmenyopf C-VRIBHATEANDRETSANZANREARAGS hat Anbaf BreRGRBERL | de 1S

pept i ich has an amno acid sequence which differs fromthe amno acid
sequerickibi$ mubes predustion ee cpeparedito that Whishwiold eaeini the pleseseapfdhee of the
segnent of. the reference peptide, respectively, in at |east one am no acid
posi t I 9PN e reference peptide or reference peptide segnent am no acid
sequerog3|r espeael péfrdhceithtingi GAqFSK&imKGmA@iAQERBGEm&QJM -(SEQ 1 NOg
activity, which activity is typically between 0.1 to 10 tines the _activity

of t hel)r alf the Srtcampnab ppaition of skeyraference pepFdet Puisah poptie & aBrEETHER fkdh 0. 2

to 6 t] t he | ik Of 1: e > { . ively,

rore deSTRe Ao AEPIdNY dgidcdf o) B8 BOGERSRL HR, kit RO Rl acoliS8 REGE

pept i dositionsegrieat posithapécidjacehto ;A at pasitiamt"is f atgpositiohe’; edipeertriorioataci d

sequence, or a variant of a to 23 _am no .acid ?‘[thg'?nt of_ a . ref rtgnlﬁgt am no
i 0]

aci d SglieRceisi’s 2hROATHE; %tﬁmn%@ql&e%@@g’fiﬂ%é gl it T jadjaggy ani no

aci d f5Qfon 7is 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



the reference am no acid sequence or fromthe segnent of the reference

am no aci d sequence, respectively, but has an am no acid sequence of a
pepti de twWwetoeeat7g$ons muci n- or nucus- inhibiting activi pyTafi2éde@omepti de or
segnent, respectively, encoded by the reference amino acid sequence, which
activity is typically between 0.1 to 10 tinmes the activity of the peptide
or segureference pepidetis ¥ penfideythichkasrpaarienewd sedpgaercehich diffess Eamythpet ween 0. 2

to 6 tines the activit f t 2pt S . I
oquenals pid SeaupRtratshe reliratdl B R grifond s BRIR AL ShlchEe bEHELERAG
act i vigfyhedbfekdie pepidedfespuctiselgmant laadt dnbamins s pogtiseiime edference
respectively. A substitu

tion variant ,gepti de or a supsti thY}‘ii on vari ant
ani no PEPYGP Faelgrancepentigly seeiRgnt @miRo aci¢pqqugnge, respertixelyeburEHeRIS P i de or
refer qm HR o3| . 0 . . . 3 i i jd'ﬁﬁ]l ions in
the re ec?lgnce a‘rhg‘ﬁg‘%é@?%bﬂ‘ggﬁﬁ’eﬁ%‘é’? ragtl‘a{e}ll lémﬁﬁdl%eﬁg%@cd'ggu debéoér%a
del et iaotiviasf thertefammaegeptideoseguents sespeoyivelyr yrefdratdy betiieleh Or2) tofér tomesa
reference . peptide or reference am no acid.sequence r am no
ol d s B OF s TefRience BRUKIE MR SR i L qun ety bef el on
vari anfypenhk 4&; o@%@i@@eréﬂceﬁsgy@&é @RbgABitNRspREVElyS aTuenga~ ¥Ry vary (i.e.,
differ) froma reference peptide sequence or reference am no acid sequence
by oneefsrenmpamineraciiseguene addivaiianef a A to A2 améficeacih segnymg abatderencevar i ant

peptide.or variant am no aci d.sequenc resul t, froma subst i i on of
one. orctity addgnet et it SEERETAI AR RY abieod: Sk Ambie31d B, 7™ o
7, or {Be ArBteadlifs dcill Beqheh&f @I RAIE heSREMEMCT the Rffer&ide andias héidkequemee,

del etion of one or nore amino acids (e.g., deletion of at least 1, 2, 3, 4,
5, 6 respectyelg bahhasangatioe yoi feqencs efadicpEde Bgt kefpies mPeinegHmPEsyl t from an
addi ti, f : ' ' | f.] 1, 2, 3,
3.5, oo BRGS0 T Sop RS AflnEiteqpBohoty, e B B relired BB 5 o

t her eakid seqaenye,ovidel actAityubsipidally bemwveemnilantl 04ines tRSacivityef Hel wkptigept | de

segnent or a substjtuyti variant 4 to 23 am no.acid segnent. sequence may
vary (o .S%ST?ent’dWH’a%'i“}e_T ’r"% El?earefeé‘?@feéﬁ‘&’@n% PEF%?g&é(rheﬁ%ee&&:gtopéti{“ieﬁlgi_es egnent ~ or
ref er epgiryofitRe pehtRIdloR Qedtdnd ofﬁﬁ%ﬁ%f&wé?agfd@ﬁh‘é?r e cBiREl gg@ﬁlﬁfeﬁdﬁlﬁo aci d

substituti'ons 1 n'the refe(ence amno acid 7 WO 2 06/ 0788
PCT/ U$2006n002030timsedaertivitefitbapeptida od edgmenp af the refgrenca sqq@e®®, ani no aci d

pepti de se nt, or .to 22 am aci el.etion riant .am cid
segrrer’i?Spggt%{?nEhc‘/é SH@”@&’F&WF .té).e,p&gﬁ ?rfaeﬁ'u)%s&l"éﬂ? ga%an%% 9 e?e]é{? grh(%e pepti de
segnenrhayvarf(ike.,! Gifile) Péth AQefRfdnde p&tidE N Eferditd aniac iadidsegieit bgegeence by
one or nore amno acid deletions in the reference am no acid segnent
sequene@e agiRp ad substitutions Wrheeelerence apiap esigsequenre fdeldionvadadr a 4 to 23
anm no I 5y i.ant. 1. I : i iffer)
From 4o g A50A4RR e R PR ARG, pRRERAR, Il T grofrngd o
aci d rpepedenaefessnicaamani atidequenedytmne onenooe amoeacahdeieticns inltheddi ti ons in
the reference sequence. A4 to ..amno acid.yariant, peptide or a 4 to 23
am no TSEICY PR ARG ifocatieshpeptdsion s pdghidR wegatiwle] on of
one OryciieGuddith Ry aakHg.of Qiiﬂ‘er:}) fropd R 8dtbiehdd Rptigé s@fuch &Bitrefbrende adine?, S5, 6,
7, 8 amno acids)’in‘a 4 to 23 amno acid segnent of a reference am no
aci d setjirenece by onanr memdnind poithaddidiehein the refereoeresegrentsr & vaniifo aci ds
(e.g

" "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



deletion of at least 1, 2, 3, 4, 5, 6, 7, or 8 amno acids) in a
respectively larger reference am no acid sequence, or can result froman
addi ti on wb 2000078899 n0r e ami no acids (e.g., addition of atTlhwmask/odz032, 3, 4,
5 6, 7, or 8 amino acids) in a respectively smaller reference amno acid
sequence, or froma conbjnation thereof. Preferably, a variant peptide or
amino SEEPEISEEBAT S delftioayaripmh tg 23 aineacé pertjsteisdement o manto22smgnent of a

ref er engRl RERIGHAB ; : amno_acid s e or. froma
segment of a reS_%Pglﬁcaleﬁ lgﬁ%gsﬁﬁﬁg%&%%%ec%?yV%élpeéccﬁ%é&&m By tf’ggs t han 10
am no aefetbnseibgttidestgmen or délte B antino aidifeléreasitiniin®Rsid sERhEnt B RhBE B! ¥

| ess than 8 am no. aci l%t‘f? bstitutions, deletions, and/or additions; even

more  PPEPEFEDT P88 108 HhihA EeTEiERer JBiBe pridisepme, seaednee;ianden 4dad/ or
adaL &1 oBSmiA i HRM TR Riar AR APLY 05 Sk ARNiR (AILAPYARLY BB Ad Ut O

del etions, and/or additions; yet even nore
ani no &equgneamay vemt(i-ondiffedet@n indrts 22 andhoaciddefetehenseptivbséquen&f @raabl y  t he

vari an i Ci equence dif.fers fraoma reference peptide or segment
am no té%i@%naﬁgneogaﬁle%ce er%‘i‘fec?ﬁgn%?(’lii\%q“ﬁ?cet r IS 01 RGTE aadnqiactd pbitiss indqyuence

i dent i roféremeagtguentel A 410 9BQGTnG BeidWhight geﬁtﬂieﬁﬁ%eteﬁég%gﬂﬁo BXYE vegR des, the
ed by t

number of positions with identical am no ‘acids divi e nuiber of
ani no &EHRSAGIGsequpReeaB result fipm o Mebstiiwtios efjoenermord HERG heidSEst ant i al |y

i denti ggdgti j egt. ogconpari son of the am no.acid seguences
of o e e R eR o7 F ABIBI D) Mot 41 pBocei Greeimes opt | do
segnmenteereacapmine goidntguante, r caf 5610 GonPL@dlétds F1HnQr BforaBBRURNG]Y ¢ [ hat
t he amég.aci%{i?é seqtjg?g%e of the peptides or segnments of peptides ha§e’ at
| east 9BGHLEARANESE T-dedt by 6 7% SraBFBORYARN p sespectBhs etasnesfereneadent i t vy,
nore PaBiR AR dqBéndeC@Sh %g%ltqﬁg]; [ f nd _most .preferably at

| east 95% sequer(%ceni dent Pty. [ 00 %g%{é&}egédﬁ%eydﬁgﬁﬁfgguma ot s(gtg"herei n

i ncl udedditioreoipd fedstb 228, 4, b, 3ot 8EMMD 2€106/i0 % 3BPOCRET SARD BIBRROB2
phar mageut | | v acceptable salts .of .the _peptide. [0028] An_"isol ated"
pept i d%ﬁiﬁé)sa%%isse u?‘}lecf’ecg fOTH & SRTPRaaR m’aéqolfyparﬁé?ﬁq???% Prygripeieptide enaminnas  been

separ ah@d sajuestddai@n ol 4 fGeRRRHE b fdh b ! (e.g.,
nuclei ¢ acid and ot her pepti dep? t hat nat E?%ﬁ%og%%fﬁ%g%ﬁ%ﬁﬂ%?

puri fi € aorﬁ?er‘i‘l@é@ﬁ’éil%%?ﬁ@ seantecasiftnm o segnadne of ¢ adfersyed dnaimb sicidasequaics,0
enconpPRSSEe = -Qecur ki reconbi.nantly or, chem cally synthesized
pepti des tﬁg??#ﬁ%ﬁ%@%h%a@ﬁﬁ %&A %‘g)s%lﬁlﬁg?saﬂgfe P1isg g0 q%lggﬂmﬁ%%ﬁﬁecel | ul ar

conporafessblpiest tgh Gaminaheid isabssituting etctonN286/F 8@iBonLbv@iHgfe Chem cal s.
[ 0029] Tpe fo&lﬁo%g% three-letter and one-letter am no acid abbreviations
are usEECTINY IS 4THRO peid subshifuimpedeletinng paglor addjtionshend ¢vanghorr;

(P o o e AR oS (AR g PO Y R g "
| sol eudPiseably lesethan 4 apdue keid sulfstibulon,;deleyisns) and /bt ydlitidkis. Messhprefuratgy (Met)
M Py |k bidfio 4R Bubioc B Boin § Riend? pepiid D sopnant dmino ad 0 "

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



(Thr) T, Tryptophan: (Trp) W Tyrosine: (Tyr) Y; Valine: (Val) V.
Additional three letter synbols of am no acids useful herein include, in
br acket s,wOHy@yo78s hydr oxyproline, (N e) for norleuci per/uscys/ 0dms2
ornithine, (Pyr) for pyroglutamc acid and (Sar) for sarcosine. By
convention, the amno (or N-termnal) end of a peptide appears at the left
end of PRagpacentepllyperentebiesalts oétheaspddaf the peptide and the carboxy (or
Cterm end .a ) - ' . ii1e ] ' uence.
The- am o8 GAGCRREALE: Ehuidd B b lrei BBl aaltbuly Sk RTle e B6; Pl
synbol etwsdpapitebeniubithetiAlyiseparated domndhe cllldirecogmoat@nd.y., huddiedcidy pepti de
am de bonds in the ptide. [0030] Table I X contains a list of amno acid
sequenc®d offipr @ngieé)p higk nehralip, prcetipaRy BY PREARRIO wgemhmantgyothesis, or

" eSpecthilon GRRERPANAINDLRER, S AUTHRGADboSERLL R NicHARY of f o1 ence

pepti de am no "aci d Sequence is ' |i1sted as peptide Am no ac sequences of
pept i debewicatlfieyinthestredipeptideathatdgaenbeanipund fiad bdsubsaneatyepwifiedrfom 4eltwar23
cont i guous am't%lgj acids of .the, ref eyence am no _acid sequence are listed in

as peptTHPSY iojggicalpatenials, chimich! PREVTSOR, HOMEL chc8¥aience of a random

Nt er ni[0edo]s equRe &stlok SOTERE! id e ABT D Ankd &5 MbrbNStiodVANSREPt | de as
peptide 232. Am no acid sequences of representative variants of amno acid

sequendBughoys dis ey sAlenine H  prAvehtginne: 4 4rg)db ok dppeagintee fAsm Nirspaittico | i st ed
as peptj . 45 an to.25 . Sw,vari ant. .. t.d listed are
ot P REEAGTD: R @Y CEhubRidS o] Tl & e RER S RRBL S ol v 1o

serve asly)eprigsadinat (e EXssphdte: (fle)MaLbwiie: Pl Lgessiat: (ys) Kj nventi on.
Al so pregtgnt ed is a re}present atiye reverse amno acid sequence and a

r epr eséVietiionine: (Mgl ot Bhenwislaases (e hichrobing (P 5t Sednes (Serhe; Thigeritpon. The

e T ep SR TSR (P v o R N OF ol T RS il e B B0 2052 °
[ 0031] spmbalsiofemans atidewpetn beredf inelupepn briekéts,gHag) fon Ljdfokepiolneaiild)e

chem cal | nodi fied. .For .exanple, .if an am no aci equence of eptide
st ed IPHACHERE (GHRLEr SFTEa g s ieRbR SRR S8 rrRarcoRterBY 6. f or m
an am denVntidnath6 amBXk Neteffilndl) chB8f a bEStitetapPerPRRhE U8t drdl TARLtES
referred to herein by a conbination of an identifier for the carboxylic
aci d agmHnNppEd ssqueperkeldhepertidepd gre qaboxlydopeperindealhendbanpears et thexighpl e,

wth r i an, ex | e n_N-termnal ri.st oyl at.ed
pepti asiIBe it BaREld f8 Sl s Te IATR il MBS BT IR BT e
79" or singe lepeyinth®lsi8 reprageniihie@fiihdadids whieh weadodlepgplinier] Hilpdptide SONEL | MES
be referred to herein as "acetyl-peptide 79" or "Ac- peptide 79". A cyclic
ver si offife bRayls iy thepgp be referred to as "cyclic-peptide 79" or "cyc-

pepti dem(?ﬁ)'_i_ébpdf e If(‘%nt% %His‘? ﬁe%/nfnrrrlggfl ir% nf& iﬂ gﬁ‘l ?é’l%ﬂ&%b@fev?atﬁglpt i de

listed In le 1 X is chenmca at t -term nal carboxylic
group, fommat éogether evithya mspeativelp comespording peptileinantber at BEQ I0-N@r fhaal ami de,

re A BB iS5 STRLAER L SL STk, R B ooy nat on 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.



pepti de nunber. Thus, for exanple, a Ctermnal am de of peptide 79 can be
sonetines referred to as "peptide-NH2". Wien the N-term nal am ne of the
pepti de (wo@ogs/qrepbi de 79) is chemically nodified by, Porszespbm32a
nyristoyl group and the C-termnal carboxylic group is chemcally nodified

by, for exarrpl an_ampni a group to fonn an am de as above, the resulting
pept i del083H be AgRing Baid seatesee efla pentidedisted ib Gable giehi ke ahemisally i x

notat] ffoaia 1IN LR 8 oSN e 8020 TISLONSH LRy IKELL Vs pepti des

havi ng am no uences conpfri Si ess i%ds with am no

aci d seﬂu&ﬂ@dﬂg rﬂcﬁhﬁédaatt theNt-enigl #18ind¢o threemuetide wath MNMIMNRxyneptiddae (i . .,
t he MANS 1ﬁeptl de . is nyristoyl -PEPTIDE 1 and the reference 24-am no aci d

sequenc@Sing H@tmﬁﬁ%ﬂ%éefeg eiphgrein by)ya comhinatiopf ge ideptifieier ther r ent

: o .

hot do. | GRuEONELS as A prétfl RifkeBYya BBAHEANRP pORRESRRN FoPBRucklEry il BT 10
9to 13reSﬁact)1mpbptl¢1®79l& arf exompl€) ah N-fedmiral myeiaiollagd mpuﬂ@mmay fsﬂrnemmes he

ik Th t [ t h b
cyol | ¢ DRI e FOr P PP T ner JEprp oo el BTt ed
pept i degetyi AEBptiME 7h Iﬂa‘gfssiaﬁféhn{e@ bEETE R oherdil 8s “eﬁ:%f;‘}ﬁl ?@ﬁtﬁiezﬁ”%m R@ acid

sequence a segnent of 23 continuous am no acid he reference am no
aci d serppiifedd] & exshieversian ofafeptide?d may ba eefeired f@sas cmwmptlde\%%ﬂ agdopsl y, a

» ds of. th
Somot 1 e agfar Ay, 1R, M Bhi5 o bolenl O ERER BT LEG i s

21-fin ecﬂl.emléhll&@n(&ﬁﬁétbataﬁdz @-t@ﬁﬂlﬁ@lf’@ﬁao&?ha getidp MRE ex«ﬂnﬁl@ baih AfigCdudh agquence
as a 19-ner; an_ 18 ami no . acid _sequence as an 18-mer; a 17 am no acid

sequencBIRENia ta formey C-termigal Amide tb%ieaulﬁéa pentidle is spmeiimesreksrred fo hageiardivno
20061 076850 BuPP B3Py By AnRReRilee SROHENRRCADL A bpdPlo e 0150
am no geiptdsegukercEhes far ek2mply 2 Carermithabamide ofipémtideyOque be somstiaes 11- mer ;

a. 10 ani.no.aci d.se 0 r,.a.9 am aci d, sequence, a 9rrer
an 8 arﬁn%a ? ¢ 8 ?@Hﬁgﬁﬁiﬁamﬁné‘ ierininag aﬁ’ﬁ‘i‘ﬁ%"c??@@%ﬁ%m&%pt%%gﬂs a
6 an Nchefdally SRANBATCISY, «'f@r@(aﬁrpu%mﬁm%y@@dﬁg a8 itk GRGUBRARadDx i grﬁﬁf) and

a 4 am no acid sequence as a 4- . In one aspect, any of these -"to
23- ner "is ghimicalhicingdidied bé(nf%@xamhlﬁcw amonia Igerrpdb ersn pepmiddes ab@cn;rﬁtel mes

moai 11 dak g feg8e KL ORI R errel g ARl o R AR RS EY o Syt

nodi fi q&ptldmm‘ramzbe sel ect ed fromthe group consisting of (i) am de
formati8n at the N termnal am ne group (H2N- peptide-) such as with, for
exanpl e[ O%FICI &pe B‘r‘@\‘“é‘?fhlﬁll"gﬂ"\ﬁﬁ peptigleghaviggmunmp aciklsedyences CPITisHAISSy | i ¢

aci d; 0248 ﬁ]% afcﬂirs R ZQ(HI #do NRqlenk& ﬂ%la% toGRL ARl cf &h&%ﬁ&of ]t\/IOAIgé 5

(- peptl such as w't r ‘exanpl e, ammonia or W't
pri mar wephde € &G teddlAN &pep’(fd,e mmynéuoyi—I?EBTmErb anditheanferdnce Bémamifio adi®0341 The

pepti des have elected .fro the 0 consi sting of
(o an e abma MANS ot ds SIS IR i brpbeet s giode Tmicr st o
the refgnpiigeacid 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



sequence, PEPTIDE 1; (b) a sequence substantially simlar to the amno acid
sequence defined in (a); and (c) a variant of the am no acid sequence

defi ned iwo(a)e/o78¢9pch variant is selected fromthe grompTase®csdiosy of a
substitution variant, a deletion variant, an addition variant, and

conbi nations thereof. In sone enbodi ments, the peptides have an am no acid
sequencld @eineeeiddequcnns el Hawtr bowminstacipeatence aj a Anzari awl aghioseguence

havi ng { L4 coM ] i f the,reference sequence,
pepr! AT 1 Bhgl ) AR 3R RE S Hna P SRR Sa S FRe
sequendemdsfanrdedning atid)sequnce {Cgn Bmekrd Aithindfacid\@qadice@s a dGhét; 8 GuanR6 e

defi ned i(f (a), which variant is selected fromthe group consisting of a
subst i ta5td SHUGASE PRADC; ™S AIABNOACI) APqUSASS asv-Eu andGrf yainoARitd, segpmmce

conbi naki,on na%e(; r bod] . i e an am no
acid sgatg]gg!r@glt'ggpg%%?g&f r mftﬂﬁéegerga‘rg ott?gﬁb@gfn??@%’lg ﬁ%lhgg ql%g?ésé%ﬁg:}#‘%% acid
sequendhethselves geptidan(ddndtionet: herpm dergimies HiN-peptialei CROHN, dahde r ef er ence
sequence, PEPTI.DE 1. an.am po aci d seqyence substantially identical to
the séﬂ‘_ﬁ%’ﬁ’& e“&@fcpﬁgﬁ(‘lﬁﬁ)ﬁm@_g)ﬁaewa_ﬁ’& e(‘@?g]& %&Pegﬂ?al Grodificatigns ‘ﬁ%‘%&h@?’%‘quence
def i nednodifitadon cwhbé Beledted framithé Srovd!c8Rdiffhsl IreiahliG Brao MR RLI Ng of a
substitution variant, a deletion variant, an ‘addition variant, and

conbi nd¢ingad apties gty (HeN-peptideer sushbodiithefor sxample, pEpoi prederhtdy avithre C2ni no

id : j | east. 9,..at .l.east 10, f 9 to 14, f 9 to 13,
from 104 SRFE YA piRHi g Ynig® Pitoatn pt hE St et e’ e
r ef er enqeptésUOTIE) suCkRI Wk, fbr eRdmple/dniBoma bd weBGUENRECSIPShartdral | y

identical thereto; or a variant thereof, which variant is selected from
the gr SEpPEBRsIRNR;RddHD 4 coptbarationof herspir i ant, a del etion variant, an

addi ti ari Q%‘%i] | ex I f | ow,
one or C[P}%s‘rﬁ of @?%ge@?‘lgsn% {}\%hg(gggfl g%gg‘i ﬁgg‘%f déE(L @egﬁgbéggnsggﬁ § ?of t he
pept i dés) qneanging atidesediienes haviizd framd r23Gondpmiusamindhdids aftthe sdferenyd e

optional | i ntly chemcally nodified; in sone enbodi nents, one or
nor e aﬁ?‘ﬂ%’nﬁ%&%ﬁgg’t(lﬁé’ps_t"%eélcﬁ'\ﬂﬂ?g%a@%é‘ml f ‘_@’eﬁ%l‘?q TSR i n ot her
enbodi efhed MAAR a8l () A& aABMYE tRCARR0Eid dehEerRE B iWi(h) wﬁﬁh%ﬁﬁﬁtQ§l l'y
modi fied. I'n one aspect, preferred nodification can occur at the am ne
(H2N- ) sgheetash figm thi @rauptconsisting ofnduhstitatondvatant, aalefationivdgany ampelditiate seqment

(whi ch 1L ne. ofr . | d..for eptide amde bond . if present .internally
it i "SRR SRSl TSR B BealS RE Priden B ein A
anot heseqepecsieledpsdefi@n tiaderogl coriststing Of (G4 arfi®e WeidakeqlidhRe GaviRe Kb 8 00H)
group of the C-termnal anino acid of the peptide or peptide segnent

(whi ch 1¢£PBBSUPUS AR ars o theiehsrangsspaycaece. AHPdADEdn )i an agriae afidl i nt ernal | y
i thi j { x 1 4.4 .

anot hor ReREPbEnSALRAGRA BHhPodbAS Rl (RS IR i rhinl 1

am ne @kENequagpcodpfireddn &t), which @atientris seddctedchorh oy groap corlsiBHE ofaoup. [ 0035]

N ¢ or AP RB e HOBHOT AP B AT SBtbrd SBHREDS epgt. Byipl o,

the peptiedembdinentiadR pRPLdRTHAGe AEhilind WIHEREEerRELBELEH FHROARE hfpdr Oup
consi sting of ae an amno_acid

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
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sequence having from4 to 23 contiguous am no acids of the reference
sequence PEPTIDE 1, wherein the am no acid sequence begins fromthe

N-t enni navoameos®ei d of the reference sequence (i.e., PPERFRdE02203PEPTI DE
4, PEPTIDE 7, PEPTIDE 11, PEPTIDE 16, PEPTIDE 22, PEPTIDE 29, PEPTIDE 37,
PEPTI DE 46, PEPTIDE 56, PEPTIDE 67, PEPTIDE 79, PEPTIDE 92, PEPTIDE 106,
PEPTI DRcids0f tirgreptites (837, theNFEmoEaliamd/or GEfennipEl amino ackiEPmapiEe eptionably

PEPTI a_sequen hs t simlar to the. id
sequeﬁggg%jje%d?{lé@ qhgmic ﬁ %gﬁe((# %ﬁ%\%aérn?%dn SI?tS’tcﬁlg A HNB? én%gg Cgée%qog(eénce

def i nedbeptidd &)l bé a&%ﬁballm@mﬁe&l waitb adotirenéabodifents AibA®o Ak emivcasehics of the
peptide ends at the G termnal_amno acid of the reference sequence

PEPTI Dithg peptigie \e%éwﬁhemqaﬂé modifiadd Bsompe%avefeaﬁd svdiiratien easEUetce
| h
freoaczefgo%g&@ ﬁ )%gﬁgoft‘ﬁgﬂ ?ehh P@%)ﬁldad‘ft %d@%k tﬁeq,eﬁg aving

am no aC| e re nce S uence TI DE 1,
wher ei n(wihineh mmagrcmq:ivdoﬂéﬁnmpep&ddanmie tidmel 1f:pﬂemfnmmaha1aynmthmaacpe1bt1dé t he
ref erence sequ e PEPTI DE 3, PEPTI 6, PEPTI PEPTI DE 15,
PEPTI DE®440°p 1o t1é Wetprprip P@B“”@EE‘TP %@SP?@EFPF‘T”[B)E %eodﬁgp??me

PEPTI DE 8 at M I b% 1co &T&B?of]tﬁéc -tERThAiihe Qeid D %’u&é”@r %éD gd1 DE
153, PEPTIDE 171, P PEPTIDE 210, or PEPTIDE 231); (b) a

sequen ceqmeaispdih catrbcyiy%rmpl woultl domhe peptideansids bondsié guesegentdeallpedthim (a) ;

and (c)_ a riant of am jd se uence fin 0037] In

ot her e%@g‘a%%?%ugncetrﬁ%m Pﬁaﬂgﬁi‘g%c{eggﬂﬁ QRAITQTY- ﬁg@g{,ﬁpaét éﬁ?@% ot begin at
t he N-ti@sdifialonasah deciet Botbfthd Naef@hel Siiae 5ﬁmy§ﬂm@ aRERTHHeIC-feriital r at her
begins at the 12 WD 2006/ 078899 PCT/ US2006/ 0020 am no acid at position 2

t hr ougiragtesyhed (@) &roup- position 21 of the reference sequence PEPTI DE 1.

For exi{ﬂ'@éﬂ tﬂ’?sog?@%rh?&ﬁm%ﬁ% REU G bR He&%'o?tﬁ é ?ﬁ?ﬁé ﬁgﬁlﬁefxﬂom the

group consi'sting ani no aci seq ACe “havin
cont i guemsinalnnnioo acidd$ theatferdree sefuenenREP ERJUENEer d%EEfﬂd;)Ele]pepViﬂm’IﬁhYI t he

amno gcid se uence b i ns am no acid betwe osition, 2 through
posi ti d{Y9o4n gRinqeid ?‘%9‘?(,58 eg@@ e Wnﬁéﬁ%gﬂ’é@ g‘h@mm&e‘—‘c tween 4 and

23 contdeguius hthe R0l 271 QPG Yo hERE 66BBLBRALd d88eddR pEraTAEddl € of
t he reference sequence (PEPTI 1; (b) a sequence substantially simlar to

t he amiwkereinitle amimquedseqaksice heging froihhe Naternihe) anaine acidanftthofeferbieceani no

[0038) PRBRCAL oo RE 1 “EEFRH e o R R "o o TLd bl FEAHRE 8 PRERfDe

i nvent iXNPEBTIDN abi FEPTIDH 377, Mﬂ]seqsemmnjmse FEPTIBE, 67aBEPWnbE hoar e
useful to reduce the anpunt of nmuci ¥§ersecret| onin a ‘and whi ch

are usefiiTIPE Q%@Eﬁﬂ%dgacﬁEPHﬁ’iEbﬁzﬂb BRPSIDENLET, P EHWP@rlééCPEETE?E AFd in the
hod
”Et odsppiT prept : gxfe’lg'E lgbﬂi%ﬁ%é G L5 9niidl @J%@ﬁ?ﬁ?et ﬁ{odmdsequences

|solate equences 0 I ch optionally
cont ai rseqménbedeﬁrredlm (aanaﬂcb(rc) Cvieantiofite-antinobdd lstquenvelddfined ig(@ups of the
whi ¢ de am no, aci d sequences  are, sel ecé ed from

f E;r Sphﬂ{?’? gﬂts rget}qﬁrger@?o rﬁgntgsthwpglo(qmdesequence of the peptlde ends at the

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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pepti des having a 23 am no aci d sequence): PEPTIDE 2; and PEPTIDE 3; the
22-mers (i.e., peptides having a 22 am no acid sequence): PEPTIDE 4;
PEPTI DE 5woaneb/d784991 DE 6; the 21-ners (i.e., peptides Ipaviusgooa/o@hzam no
acid sequence): PEPTIDE 7; PEPTIDE 8; PEPTIDE 9; and PEPTIDE 10; the
20-nmers (i.e pepti des haV| a 20 am no acid sequence): PEPTIDE 11,
PEPT| DE2niipo apiR poxtiars? thpeveh t%galmno apidatpeRition2 1 :pg thet ieferar@e sequencs . e.

peptl de cid.se PEPTI 16;. PEPTI 7, PEPTI DE
e RO, Pl s eafio SRR o e aclence S P B s

haVl ng godPcaiistiag ofgd)dn %ﬁﬂmtﬁditﬁ@);equaﬁi?ﬂaﬁﬁg%m RE&FTS %t?galou@@rﬁiﬂodﬁ1d35

peptide 26; peptide 27; and E%Etlde the 17-mers (i.e., peptides having

a 17 amirbe %ﬁ—‘éﬁv‘ran%eéﬁﬂ:@mee}’EPE il gwhergin tb%gmuwcgbsequg@stbﬁaes ahanyF@HeP de 32
peptid ; h

pept i dg%scgcﬁ%?/tﬁgégﬁ %5;,% gzn%h%)o ach’ gmgng 6%@?&%@%‘%@2@%‘; q%é%tﬁé&?é? pept i de
39; pepid eéwddy 4 ampkd ¢ahéigddys qnepd adds Wag apéplaydepréSnt papidesmn thd middid

tide : 15- e d h 5 d
et | debi 4B agnssqenience AR R Sphetie Wiy sABISde Hesuyts gds1

pept i desegdonck ABfihddGn 75 aRERY) hd@riadtiof ﬁﬂ:%rﬂﬁ@hbH%eéﬁncé 8&inkd HF&%STﬁESee
pepti des  havi ng a 14 ‘am no aci d sequence): peptide 56; peptide 57; peptide
¥

58; pemeptidessge elpsfmleT@d)BIX peptide 61; peptide 62; peptl de 63; peptide

64; 65, i de, 66 13
ani ngeg@ | %ﬁs equeR Egﬁ Eg atceddsé3 q%?lce%géicpggg %t?%“l RS Cﬂfgr g ; ?{E]&nﬁ éﬂ%?
pept i demddin hpﬁ@ﬁdoﬁ&w?ﬁn a@@@ﬁmﬂle arfBwhieB atd wheful 4o rdded thd ambbnt Gankdidle 76;

peptide 77; and 13 WO 2006/ 078899 PCT/ US2006/ 002032 peptide 78; the
12- mer JBPEISECTetiqbin g Hag b And §vhich re apafilon g methedy itiQeqfreRin 79:

peptid 85;
pepti dgl%gge%ggﬁ éc‘ffeaqggﬁe 16121‘}1![8 P%gﬁegﬁ?“"ge pHuggl %&ers%g%wlggl ggi anl?i(g %éggt i de
91; t heseddenves «f ifolated pe]pmlw ianlé amham’cngsequénbesmf peptides which egtieradle)confaapt | de
92; penptide.9 t ptide 96; ptjde 97; peptide 98;
pepti d @mnﬁé %lfdz% 35%@1 ﬁgf’lg ﬂwo H@%t Sféﬁhe%g‘ﬁp Wé(eritﬁ’?vw tide
104; angb HG@Zuhﬂx% alzﬂﬁseguéd&%s HQ-sBRERA Glonfithe gﬁﬁ@tdoﬁﬁ§t1ﬁ'ga6/ﬂtﬁgzﬁrﬂ& &r@ no acid
sequence peptide 10 peptide 107; peptide 108; peptide 109; peptide 110;

pept i depeptides hawingia® amizo apideiernce)l BEPFERE EdmdlﬂﬂPTIDfebttlld&-M@ (ipept i de

(e, PIRHR b LFES stihenh SRt Rt e 4 BEr PRRL S e i mbRE IR S0
pept i d62111213rs @. aﬁpépud% H—:&‘ing PLPumil® dbibseqhaiet): GEPTIOE HOPPTUBER27; pepti de

128; pe[ptl de 129; % de 130; peptide 131; peptide 132 peptl de 133;
pept i d EPJADEQ 3nd 48 IﬁBE 1Qnﬂlle|z§@p¥{1?rélél eL3wpliderdiagingey 20 amino@cid ssavriceles

havi ng ﬁfﬁr&ﬁ@pe mPE‘P'Iﬁ)%QUpep“ GP%,?ZEP%‘?DE% a&f?@ﬁﬁ)éﬁ JhQ?QZﬁe‘i‘?gJe?’g

pepti de ide 1 pepti d Ui de
145; pepEptides bz a Wephindacildtquenep)t PBETmmgam‘ﬁTm nn@,EPaépﬁu 18e 150

tid ; ' : ' 15 t h pti.d
Pavi ng EEPXIRR o PEET DB oy Smee ISl i Homerfis o ipsivinga S peRict
pept i deacﬂeﬁs%gu&ﬁ:@} ipeeTHO B 22PBRPTHSE iﬁ%epf?@@% (f)%ptjr@)% %@gﬁded}ﬁ 3Rd+ eﬂ?ﬁl@t i de
162; peptide 163; peptide 164, peptlde 165; "peptid 6; peptl 167;

pept i de281E8; 17pl@plt8|(d@, nepgides havmg 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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pepti de 170; and peptide 171; the 6-ners (i.e., peptides having a 6 am no
aci d sequence): peptide 172; peptide 173; peptide 174; peptide 175;
pepti de W6;20mapssede 177; peptide 178; peptide 179; peprirds20080020epti de
181; peptlde 182; peptide 183; peptide 184; peptide 185; peptide 186;
peptide 187 tlde 188; peptide 189; and peptide 190; the 5-ners (i.e.,
pept i depeptide/7 gq alBmer (he-» aentifles hajing e 43 eminpadidiscquence) rreptiflel0;18ptidpept i de

193; d 3 9 tlde

popt i 0evy Berds st pale8 s Bentd? s BRRlg B4 el e popfucspeRERAA PRI | e
204; pesst belstid2®9; paidk |9dearﬂq&pt1@@91 ithle1 Rehérs ﬁ;zepgoeptﬁies 2Q¥ng paptahtifo 2688; and
peptide 210; and the 4-ner tides having a 4 amno acid

sequegé@ﬂ“enﬁ@pP?Riléie?ﬂPeHS@EPéc@PﬂﬂQ8441@&111@%5 PEBHAHG; tepledoA 74 pepfign 983e 315;
Don ! paspide oo BERRAL R A BIRY, SpuA B BERACIIE b oM. A feRte BEE! ' O°

pept i deéh@2Fmepefiti, peptARS ha‘pagallﬂemﬂﬂ@amd)emuled&)2;&(j)t1de 206! peptide HY; 231.
0039] P d ] e sol ated pept. and of
Nt or misfanee LGP sﬁ%rﬁ%p‘g‘%a%ﬁs‘?%e“C e |y rhgfer 1 CabaRide: S3oBHIE AL cur r ent

| nvent i f Tl DE
g o e S s B s

2’1 mer €i.e.PERpTidBEhFingEP DR &id RERTEE 1$ptidnt? IPBRtdeE 220peptidad 220- ner s:

2006/ 0SBl P PRSISTaP B3 T Lo RIS |2 pmai(se Soperber e ebide 1 8o o
18; PEREbiEe 131; pEIEIE 1B.; géptidands; 2;1%_5{?&’ géptldehleﬁiﬁn ide ﬁ’E@ﬂl@g—rﬁ&s
PEPTIDE23 etlde 24; peptide eptide 26; e e 27; and peptide

t hdl- qypffpél:dgs N3y § %émz@ acgfémq.ué@emepﬁ@q)md@em e lﬁ»§pp¢m@eéé9 pept i de
ﬁipt Padebife R phiabld OF otbidP 1 AR B Bpd iR AR 1 RSRRNES 4G, o,

pept i dq)epﬁde depptptel 1d8; dpride 149;Ieptidet 0; ppetipde 1de ; d&stideapL) aiﬂpkiﬂtld@eptl de
48; pe tlde e 51, |de 52 tide 53; and
pept i d@ %4 e Haelp Mt ﬂﬁfﬁaf& lﬁveagemnweaﬁ ueppe): @éb?q?edﬁ%septw@ﬂééde 59;

tid t
Egpn{er ?eﬁg%epﬁ%pbbﬂﬁieﬁl}%elgﬁﬁﬁb qlgg ﬁ%pu@@psg gg%tﬁi%& g@?ﬂe&ﬁﬁg 65@'3% ﬁf“a té bg

pept i d@epde KEppertalerds; pappitle dlé5,’7p43pt1émb66 pemildedlé77§¢ptldhé6&2pap9dsl6$1eptl de

79; pe ti pt t.i de 83 i d eptlde
so. bemebife Bt AERIE I ThinBERGRE & TionBRE et REB acli st

pept i dgePide 1mpéptme 195, pdpEiat i A &ﬁﬁdepﬁm 29@1&71 76p§é}$tid€q 798pepﬂa@111781e 99;
and peptide 100; the eptide 107; peptide 108;

pept i d@eREE 1196 pentisls 1§Qopepaéﬁt1$§é>emt1<ie 1%p@ﬁ>tw@ 1§§2P6Pt1§éﬂ§ﬂd@19m4818%nd

P Ao S SRR nARAL 108 ke ROPUAFR10eRE LU popt 1 de

pept i deedidds hpapglacﬁeammmamdrse@lemde) peptidedops peppeidd 422, prepmﬂe tes; péRidepept i de

pept | ddo45GD e 9T mebide o pep e dbenide B rerl b Ie LSigpepLl e 159

gggt ' dQO% 7176pt1§@9©2 GRpidB203P BBIH S04 Peptial QO?%})h@@.’Zd@gepﬁc{@(ﬁ PEjiRie Peptide
peptid
208; peptlde 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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pepti de 198; and peptide 199; and the 4-ners: peptide 217; and peptide 219.
[ 0040] More preferred am no aci d sequences of isol ated peptides and of

N-t er m nalve 200678899 C- t er m nal - chenmical |y nodi fi ed pepti e#es/ustodsheosur r ent
invention are selected fromthe group consisting of the 23-ners: peptide
2; and peptide 3; the 22-ners:'fe tide 4; peptide 5; and peptide 6; the
21- mer $9-1penst PERTIDE pesRERIADE; 175 8BPITHRE 4 3; ]glﬁ}gllwpi?;(f@PMDEﬂ%a@b- mers:

tid ) L 2. i » oe, 14, . . tide. 15-. .
o mor P IIREA Ui ot PBRE AT 22, pPREECR: bebidiO BERY B bidk 3o, ang
pept i deegilde 2and Pepite28; Hepli-ahers2giptidpepi pedeide 30; Rpalé 8 peptidPERt i de 25;
peptide 26; peptide 27; and peptide 28; the 17-ners: peptide 29: peptide
30; pepepide %EP%@‘&?‘H@GB@G &;@m Beptids 365l puBerspentdns >depids 38ind
eptid 3 ' .S, I. ; i 38511 j - i 40;
Demt adeifie MReH BeoRSPlL i DB A0s e R ReagRi
15- ner snerpaeptided @giepndépd 7;,depdds 48) epptidbet M Beptideciit pelnidé 31 ; pappitle d2; 50;

tide 51; ti.de 52; tj de 53; d ti, 4; 1t 4- . tid
N s e T e s
pepti dgefidde 6(%"}‘)@pﬂi’@eof§ept ilggégt?c_f’é 62‘;;) ReptikR6TBAfd pdRIRE 696h6 13-1RePJP81OS!; pepti de

69; peptide 70; pe ] eptide 72: peptide 73; peptide 74; ‘peptide
80; pepepiide &% pepligst 6 peptde K pentitls 78 3pensiot/Ruperside 73 peaptideld4;3md pept i de

86; d tide 87, the 11- S ; id - oPepti. 3: i d : 15 WO
20061 0 FSBOY PETOEsBE 86068 BBy’ Bty gh: n 882 saBr bk Sri%hept de
98; peput geptiie ;85gapﬁatﬂae 86 &lel Jp@de BNahd Ot RS gepmmz‘; geptki26)3; g?ﬁidé@ﬂ; 108;
peptide 109; peptide 110; peptide 111; peptide 112; peptide 3; and

pept i d@eptide 958 wePtode R peptinadt’; geptideA3; payide 98; G_IEH?CPE}@?)E PUdhe bsmegwpt i de

127; j- - j " - MBL S i X i 142;

Lol i D gRhtidE1 0k Bepu RhrE6RIA 9 08 ko0 oS B 1 BE BRI 114 pepfiBRY 18

pept | g@e%tgm 113e gnal ;iq?[ti_liejl;léltgtgd Opeati ghptid& 222;tp|etpt_i<£e Imiré gepthhgtziﬁlﬂpiptiﬂié 325 ;9 |
1 e ; e 1. de U, e -Ner.s. e | de ; n e | de ,an

P e peptiae L DR oo 1p s paptidn 10k Nis s et IoRabenbRddGe g

sequengepale t1e ot o, padudes, e PARLLIHENRILNSS] BNGSmA KB 1gE oS

h
in peptide 219 of the reference sequence PEPTI'DI For exanple,
pept i despidey] Fapeptide 1881 peptideild0;sentidntel ; sl peptits 162 piine tOhwenyr pappide 607G st i ng

of (a) _an.amn aci quence ,bavi fr 1.0 23 conti _ami.no.aci ds of
Che ) SRRIEM 7R o8 RIBERER 198 B R £t 1R S0P 195, AILAR 8 (e
pept i dpeptidd 1082 and Peptide 49D AHAAHS 4ress:HepEdL2 19; @nd poslide 238. i n peptide 219 of

t he reference ﬁfptl e PEPTIDE 1 (e.g., PEPTIDE 219, PEPTIDE 45, PEPTIDE
79, PEMAMSE 67Mopeprefapedgmine aeid sequepsesf ispdaierbprntideydut (i tamiBalsi milar to

e BRI 15 08dek otk oA by AT BTl
cont ai rgrévpecoanisting aicthe 23 egereneptidd;Gad peptided theRBrene pepéfet4; gpeptadd o aci d
S sauencen sEREILCE &y el e (3) Ll 2% o REPLLS. 5y yan] Rept e 3

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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pepti de 8; peptide 9; and peptide 10; the 20-ners: peptide 11; peptide 12;
peptide 13; peptide 14; and peptide 15; the 19-ners: peptide 16; peptide
17; peptiwe 20&y07ppt i de 19; peptide 20; and peptide 21pcrhs208/0085:
peptide 22; peptide 23; peptide 24; peptide 25; peptide 26; peptide 27;
and peptide 28; the 17-ners: peptide 29; peptide 30; peptide 31; peptide
32; pemeptide 33:peplige 9 eptide Yk peptitte 985 peninld 99epid pkpti86 10Q;Hee 1Gmeey: s:

tid 4 ti.d : ti.de 39:. ide.40: peptide. 41: jde 42;
ept i dite REBHRR 1 pRiR 05 iRio G S0 pkgidkel e PR F nea BB e e
47, pepindgrpdd 11p¢ EHel Tt peRRLIRASppRide PERPePde Db, pgﬁﬁfei 19¢; Sepridpepg;i de
53; and peptide 54;: the 14-ners: peptide 56; peptide 57; peptide 58;
pept i deandgeptidast2% thegomerse pentife 1¢1; paptige L 4 reptidpbs: pertidsd 443 nsepds de 64;

the 13-mRr§.. 7 hentide 6750 ] , td.d - ). Q. i 71;
pept i delr}f?Z?lege%t&?d eq)%lgz8%,%‘3%!%9%(ﬁ%e%tg%plgép??cgéepygg%%gﬁié%%?gy% %(gegti de
79; pept78dpeide 12 pmiddepBds 1§0e tid TameB2 pefrrietliod carfiiieptife p29; dad 8k 4-pept | de
85; peptidg 6. and peptide 87; the 1 1-nmers: peptide 93; peptide 94;

pept i dé’eﬁg,eg]egpti de 96; peptide 97; peptide 98: peptide 99; and peptide
100; thgod110 Myl Set [ , 3! : ; i ]R@@; 111;
pepti d(l;[gllﬂ; pepﬁ ggwi%ngﬁ%ég{éi%g{éh@?Clli;g%uﬁg@eg&ég‘fg%ggE)ti 58?%4;

pept i deconfigyousegsiduge AIRRS, apd Bt asde peptite A1 pifittberefk@@ice aemiichié: REPDIIG1.078899

PCT/ US2006/ 00203 id 29; the. 8- : tid 1: tide 142;
bept i ad Ol rsemig A aBPtRles Mty v an ARing OB seteried 5 BE RN 150,
pept i decoh§iftingdsiyh) deaniBd acrndqiert heend §3im 4 fbezﬁcdﬁﬁg%c%us&ﬁﬁﬁé fads dfiBe

peptide 179; and peptide 180; the 5-nmers: peptide 198, and peptide 199; and
t he 4- rigference sequepee PEISIIDH,), veheseip therpreing gpidtsagitanas pithe paptideringladasibe ani no
acid s i i ; valil f.the.am id sequence
ot i nod ey FEIABEA. LT B o5 Gepe A9 Al PISIBTITRE 57012
subst i t(afgl, FERIEDE 219, PEPTIEIRAS, PEPTEADE Q] PERNICIET, tARPTIDArSOasic,); @dhd

conbi nati ons tag)gre f, wherein the‘segr,rcfnt conpri.ses. or_consists of from4

Lo 23 COMEHTUStanGH BT e BoipRcl] FraaFse NSEPERBAH: ABHEC) A3RERRLed

pept i dens KEHRNHeREschAYRe ABAH AQaaci d sequence selected fromthe group
consisting of (a) an am no acid 'sequence having from 10 to 23 conti guous

am no d894H of ExdraplesbEpeptide segrpnénekich pemtindbe dminolrkidsegeense #deGE of

substanti all simlar tot am no ' equenc efined in (a).; and (c) a
vari an'?fl%?ef? Ceéar?f’nh = el ac@gs(fﬂ]é%% @ﬂﬁ? ’ill?ﬁ‘ﬂ%)é) %ﬁir}ce?ﬂn?féréeg%ffie ?s

sel ect egdfpeptide 1) ehddrTDHRrC PBSdRI4; PeptRfe 2 HUPshiiddld; 88 11MAsE I Wptide7del etion
variant, an addition variant, and conbinations thereof, wherein the

pr ef er MeAtGY;MEPUs Y ahprdtide 4O BipAlrmerst protigdg 1 hipeptige h2;ineptide 13;he 22- ner :

pepts peicd [F el 195R s ARE O T PPRRARIAS AR T
pept i deeplide 2 eantlipeptide 2 pethicil@ends; peptide 12-peptide 2R ppiidie2H Heptidec2 51 3- ner :
Egp Er{e?%egé‘%ﬁ é{;ge&%@% (?@ﬁleﬂ%ﬁl(g?e?{?@ﬁté?%ééﬁé’&gﬁ%ﬁ %gé’f;‘fgee%}?ﬁ%ﬁ@?d;?ﬁ 121 hgequence
of the RERAd H8 pBRGticS; bERME!IACpeptide 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; thé 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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N-term nal amno 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 WBRllddEssby while in other enbodinments the am poTastessemaence of
the peptide ends at the Cterminal amno acid of the reference sequence
PEPTIDE 1 and includes the contiguous residues A K G and E as in peptide
219 of pehede b&%rtbﬂéén@émm@lﬁtzpwtm 1142 pmﬁspﬁn@ppém%@d pegtidencl ude

one or t ion

e poct Byt Tanfi: Bkle 459 Hob B8 Lok BaRIdc it SRPacoRRE 161 mEFL BB L1 o
may be 19@npitidatl 79:eand fepiidalS0g i iatelst péptﬁl@SQSOindtﬂE@n&élb@ iahdl tieoRmermy be
non-conservative amno acid substltutlons In sone enmbodi nents, the

pept | d@SPLifhEI% igearmep sisaaballnpimilar iniths emirg epid seqiverrscistinhin @he
subst anty %&V&_ a%/\fdrﬂﬁpéftﬁéhm Rd ﬁﬁé@c@td%gxgéd M@é WAL RRGh: @g&t@%{e% ﬂ'gfndthe

sequence, not have del et1ons or Itiro as conpare

cor r esEpogi cogsistomof gsubastubion mariad, a:ldaelﬁfont\}raﬁamlemeachhﬁm eariang aadi d sequence,
but may h gve conser tive.or, non-conseryvative substi.tut Ami no acid
oubst R PUREORT AtV eI e S BDeR OTHEN RS 0 o O R SRR 1t he
pepti degmifd adide 1 nvention include, but are not Ilmted to, the 17 WO

2006/ 078899 PCT/ US2006/ 002032 follow ng: alanine (A) may be substituted
with |y8948 (Kin anpfier gabodiment, puefemed mp)tldemquen@aslh@mamanmmam@equmc aci d

su%)s tmla %éﬁ]t%gtga %bfsThEhtSlr‘Jg%?eui%nc\gn%lﬁ;)m s‘?@é I?‘irgartq%od eggg]fgglg‘flpg &%ﬂw %{‘b ar gi ni ne

(R, glooh@gions amird acidy ofAsPRfeiReeqidhce, PREHJE Bl (BN gtsquéllfc)e SUBMtakeally
substituted with leucine (L), valine i\/), i sol eucine (1), or aI anine (A);

pr ol i NI teifie g5eing apidsequsnedideiner iy (3)can(c] cyariagt of theiaming @id nay be
substi isﬁ%&gcé’\ﬂémﬁg I11'rI geﬁ ﬁlfﬁ)qlblq%rft 'r:% seldet @lgé Q‘glé]é wnm% %\ %?Ds(n@tmﬂay be

substi am ne paragi i'ne (S
may be vatilg} a telbtbah vartaht ah laddition nmartt,l‘mﬂanm’mma(cﬂims ﬂmeoﬁe;vlmuds)ﬁthd uted with

RS e A i I 27 2

For exanmphe: p‘éﬁ@éé’/ttldé b@Asert Béﬁudéqql theb®- ﬂ&depeﬁwﬁdéh@tﬁ@ighﬁa?cﬁeﬁme@ aci d
sequence in peptides of "the i nvention include, substituting al ani ne (A)

for phéeg/lameni n@tl(dﬁ)w(‘@ed@mm peptidedy/; dlad t5-posi p@pd)ude46dfﬂetll4ﬁn¢ref erence

aci o pRE ST e b BT ER BC 10wt b BTG or | PoEofhapaths ™ "

al ani na0¢A9r: (Rptide 1G8. ani no aci d positions 2 and/or 8 of the reference
am no aci d sequence), .and/or serine (S) for threonl ne T fg at am no
aci d pd&44lon 1n fyrthenranbodiments dhe aRRGeeguense gl Bisgeptidg émeﬂ U ECS

Subst I i\Ifd- QR %E@m cI"Cfi Y d eh&e ngg%ds}g P&%%‘Tng%}%ﬁ?dglg']ﬁcﬂﬁdé%fqlé g@%@&@g des of

the invention peptl as wel I des
whi ch acseedwh eAQK@I anyt E asdd |p{=:ptectb Zl@rofe}xem'ﬁérmda)sewmee RERAIDRhOWwhile & dtkerm nal
nodi fica |

o o SameQusicie mind s Densie i respha s Bt Gaommindl e 654 GERE £y
bet wee @efefbﬁc@mqﬂen&mEmﬁﬁtneafaqnahdéshﬁe B&RIJudEs RBAULNE K &f 8REBGSiAM NO
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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aci d sequence. Peptides having 5 to 23 am no acids and including one am no
acid substitution with respect to the reference amno acid sequence W ||
have bet weero@nosg9980% to about 96% (i.e., .-95.7% sequenseoticdentity to
the reference am no acid sequence. Peptides having 10 to 23 am no acids
and including one amno acid substitution with respect to the reference

am no dellewingy abanine (W) mayhpsabyideied snthdpyne (Q0valine D deeciaslh)(r e., - 95. 7%

sequence 4i t it t he. ] hd sequen Peptid havi ng 20
o 25 areia il el Yo B e S R S B R Tp R D Pl pect

t 0 t he vealibstiieed wathi proliac(Py, lysies|dOnasgy bé bibshrvel Wk WeainaouEudainé 0 about
96% (i .e., -95.7% sequence I1dentity to the reference amno acid sequence.

Pept i ddS)rRnAspryagioe {X); phenialagne di) gaay: Epigdivith leweine dnl yIing
d9) {00); phensthalpine di) dayaecsubsiinied ivrith lewgine dnl YRdingd Vs
bst i tubiior . ‘ ' . . " h
petveen aha bz PERRERY i) AE) SeSRRRRR BN ABKAARI ARG (O, 12
r ef er ennay bawubstitateddvitls glgtaaric ecid PEpdr adparagiaw (N atdinine (R3 naayibecubstitaed and.
ot d sctelyeee R el EpiioyRl e ibatt 09y Suvie S Rsge SUPOWSEO08) 07ss0e
PCT/ Usaﬁﬁﬁﬁﬁ@;%nin%%&g{a?f?e ’subs%u_tgt%vitg gél"{k(f;er(gg dndSAfind H)Ray Besbefigfance

am no aci d sequence. . es having am no aci'ds "and 1 ncl udi ng
two amiwidh udide fultsolenamie §hsmelihidnireddpephentyinlative (Ff dane €)), amortevainied

i 11 have b _about. 900 bout, 92% (i .e . -91 39
ot 1 150, Fr ST ERUREENARRE sarl v BuTeR e elen B e R E R 25

am no até peptidesiof the elvediiagidchinie sul F%l‘dnﬂles(%l)%ﬂ phéhbanind (Fh(desaect to
the reference am no acid sequence w [ have between about 80% to about 87%
sequen BN asel ppsitipn 4 of therefosnen aminpriditbsequprpe). gdwamircasid (o fer gletaniae/i ng 20
to 23 ap aci ds: incl-udi ' I: A tut:] ith
respect @ SEhe $pd 04ROt dHeREATRIAET F BRI LA Shour 85010
about &I#fines@guesc at ardmotacidypdsvionh2 andbes efithe referanoe amind medseguate),Pept i des
having 20, to 23 i.n aci ds_and incl udi ng four am acjid substitutions
with rd8REEsers (Chiot Peanian LB (s tbamiec o LRaiioNc borMRE FETFEUGE BoPRAEN about
80% tog £e)83% (i .e., -82.6% sequence identity to the reference am no
acid sequence. [0047] In peptides of the current invention, with respect to
t he cord®94fdousWhensubsiicitibns seejndndel infthe mmeinoekcat eaeencpepf thd perftides ofithes a
24- mer). Ltution of one am no-ackd, in cont.i,guous, 23 am no.acid
sequen éré‘?e algé & fr{rllgr fe%téieé SYOHYES B adﬁ%edr @f%&%ﬁc%epéﬂ‘%a‘%ﬁ]& A Pgmi@lY ence
provi desodifi@kfl iefgmile b Nuferfifial endi6d O-1&aaha RERliMbtoR shabasthyimid@e% (or - 96%
sequence identi t't}; to the amino acid segnent in the reference peptide with

r

whi ch tip@aasionyith respect;te S reteyencaamiinayisid pguercshthera igpraserably at iasst 0% ee,

Lo SBubly R ey o) Rivlopr PGP AL AR MET, o
-83%) , aewdsedBn2Z YR ¢mides EBHg § erReanmoi adaistant yncludispend aridbcid 0 t he
(ol 1 Ence RSP 05 Mo, 0L 4 seuence, Al sdouslin suicLILM Lon Blaone.
an am RO aBik 96 SEEES NS 794) is6dueR@Sidantity 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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95.45% (or '95%, 90.91% (or -91%, 86.36% (or -86%, 81.82% (or -82%, and
77.27% (or -779% sequence identity, respectively, to the reference peptide
am no aciwoeguesge. Anal ogously, substitution of one, pCwaS2ddsnem32 f our,
and five amno acids in a 21-mer provides a peptide with an am no acid
sequence which has a 95.24% (-95%, 90.48 (-91%, 85.71 % (-86%, 80.95

(' 81 WR2%afie-, 761 BYoh earswsy ideatitydndle jetheendetamine edd eequiene. yPeptides linwing

refere ept. . i uence. .Anal US| substitution of one,
to. | ¢ e BBlih SRR aRb i ARG SRR b FERRR M Slsfese i n
an ani ngnias khddseqieaoceilhdvebetiasnabost- 900900 £-38092% 906, 0090.18Puerstl. 00%
(85%, 80.00% (80%, and 75.00% (75% sequence identity, respectively, to

the refldpiie® heptiruecuiming agid wasageeRensidenhaing but 35 amimpscidsgndon of
an_ arn g EUEEs SR GRS ARG frbl SR oo B LT Gy "o

(- 849 ,widinthvd BetSseh abotd BPYste qphemcdy % scdeeaddetigentitesphe téferehye arhimo tabiel
reference peptjde. anjno acid sequence., Anal ogously, 19 WO 2006/ 078899

PCT/ USZ58 gz%@gldegh%% _?Qm 73}138@0&9@,8 W qdmgefé{eeéﬁan? BYF SHRRAYIORE| ds in
an 18- npith REA Bede PerBRAEd ARinWiakil s%@uen@é‘\v"i‘l@h% KEREIUBRELIMIE A RS 7S,
94.44% (- 94% , 88.89% (-89%, 83.33% (-83%, and 77.78% (-' 78% sequence

i dent i tspquanes prsptiiy\te the refagerich@mied anid suspepep thegtdestianing26i td 23seguence.

Anal ogous].y. ;substitution.of one t hree, an Qur.am no _acids,in an
(7ot | DelRisnd BGERS Bk BBl BmstiliBans WEF HopdR i G heB AR PolR R 503 1006
(- 949 ,se@fenS%ill hav@dIgdwechlabdb80% E298out 837 (18, 4806%) IQibn&LauRNG & fhdent i ty,

respectively, to the reference peptide am no acid sequence. Anal ogously,
subst i treferense amingasid saggenaehr ee, and four anmino acids in a 16-mer provi des

a pepti ith ] I : i 0 - 9409  ..87.50%
(- oty G4 oAl 6t BEL Y aERKERGS, MG e ot orfittbn adidlaniad [PV

t 0 t he segiaaceotthe pefptencepeptida dwhich ds s2auencabstAndadroghaisl amins ubidtih but i on of
one, two, .and hree anino acids _in a_15-ne rovides a peptide with an

i ho. HOPHEREGASABE FIL EHESL 29 hagleroaym e aesoqd Sraminodnd 8o 00%
(809 SBQMABS BrovARY L pbytidd WRAPES kin¥Rl atid deQuddee w}ﬁ&f@cfg%[%%ﬂ%%ﬂ%"/@m no acid

sequence. Anal ogously, substitution of one, two, an hree "am no acids in
a 14- neeqyanevidgettydo fummnide agidishgraentamthegefzoinde peptidentith whichh$23mer 92. 86%

('93%, % (," 869 an 7% 79% seguence Jddentity,.res ively, to
t he refhgrggdr?cﬁ;éty' %8%[%5/%%51}'&&%%1 {qef ‘é/a ce uﬁr‘?ﬁﬁ 83@1@? X(g@lso@tsgﬁcﬂ}g’ron of
one, t\er pRovddéshd Eptideriniih aacingdfo béld sequbBed Whichhayh dBS0% PERY1FR 86ideh, an
am no aci d _sequen a .31% (-P92%, 84.62% ('85%, and 76.92%

ce which has 92.31% ( -
(- 77% (Qrgrene 82 04éror r§%%),@§68§t2i7w0§77£7$%) pqeueneeridertitr.acsneptivels to e no
acid s I : i i f . s t 1 no aci ds
T & 13 oRRRCEpafioR BORY R sodtiRS Mo s S i Bon e, TS SRR 00 2
91. 67%afid $iRepmiBBac3B%n a(228Re4 prowsdds 7 peddkowibAM arsimgueidcequahea twihigh has a

ubt i CaTh BTSSR 5 A Mo heF ot riee, 31 5hs Cor Saranasdd ) 3ot o
Wi th agoam79p) hdchcs MBRE BBt N A5tha rdtBeRddPdptidd atfinPRsl §hubiedd (- 829
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% (~95%), 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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sequence identity, respectively, to the reference peptide am no acid
sequence. Anal ogously, substitution of one and two amno acids in a 1

0- mer prowodes/aspPepti de with an ami no acid sequence wricthusbas/oee08D. 00%
(909 and 80.00% (80% sequence identity, respectively, to the reference
peptide am no acid sequence. Anal ogously, substitution of one and two am no
aci ds | Sybgtitotionef qneotiy deq apé fourdaning adidsin aaniSroempividseepenisle with ah has a

B3, 89% 13300 b L wERYOL [80045eYTS Sl BPY ot RETBECLRNE Vgl 0 e

reference am no acid “sequ e ’on of one

and tWm%@mmqumameaﬁfmespém@em the r¢feRhédisepitié Bmatd &id no aci d
sequence whi ch has a 87. @20/% 88% and 75.00% (75% . sequence jdentity,
r espectegenge- Anplogouslyesubst énﬁgﬁ‘@% geo.dhicrnddper Ao efden dhE-B¥bus| v,

subst i te,%%ggg ol 6@@ V“aﬁ]}]dhoan%ﬁb qcﬂd%e@l écé'%lch%aé 5@2&204 g}@&‘/& @gyg. /1 ner

provi des a pepti an am no sequence whic 1% (-869%,
83. 33%((-83%03%2,3580 (R2%)( 80P§q.4Hhd~7E0) maﬁﬁad@ﬁ&a%paﬁmusme/ 002032

75. 00% ( £59 seunceidetit , I ctl to.the referenc epe

E of or bferere REPHAE iing 86 shidbacd FOBR L A Uhet o kAo, s e, PR A 06
Sequencnihd a8k iya 1 QnleP BrAMRQ REHEL FRH YL B dtid RRuERLETIRALBasSLTPIGE,
nore preferably between 81 % and 96% sequence identity to the amno acid

sequended# W)t Weleitncdl.3eueht’s), aad d 5 90 e(7pVe fsequebte/identitnerespecddelyand

96% se nt| to the m no._aci u ef erence ,sequence.
The  prah ehatEechiac bl SR TR LT BT Sateh Rl B HE Ay

chem cahtey abﬁﬂi’td@cﬂdgiﬁl at lf’.SGmef pffomd!éﬁh pB}ﬁRIel Wigh mmmoglbmtaaqﬁ@ma which Khs @22
l'inear aliphatic car oxy e}/% preferably to a C2 to Cl16

| i near Br33h&r93c0)k 89- 66%52%&@6 89(90@(1 O%)ﬁé‘ﬂuea%fdé%tm sPSP@tlaelazwdhe C16
| R
i near r@feﬁ?ﬁgb Cﬁé%aaglg@x&g Qe 0l fe8usI DBl tﬁ't'f'arfj angy %%g’g/h?cpet tonally

C-termna af t m nal pep & car Ic group to
an am naanwahdam aldrorer grocvndesa g@ptldfawyham amﬁﬁmwhgeﬂumuervdns‘tuhdm B3.80%1 to

Subst | (G036 AN 7a T L s Uiy Seaioncsatent oo Beanpres .

pept i dg)egBdSamMAticR] y@dncBO8hdlb s, subskBbh @ﬁoﬂeg t\k)@%ﬂ@@ﬁ@e §h&lﬁﬁ)t dcﬁd&tlﬁd by E
in sequence 23 8; peptide 233, whére A at posi ti on in peptide 79 has

been suﬂb@tﬂi@np@wdﬁyameptrdep@qﬁn ald@mmswd q@gmnccléfhz@mhasw%rﬁ ‘VA(%&Z‘V@oa tion 8
in pept o t0 b in etde2 wher e
A a!to Bogs4| |/(7)§ 8}3@;)&%@3 ’36 Seﬁ%} @ycﬁac\l/eémt?pé% %B’e y’ﬁﬁhg&e VnReP lglgpti de

235; pepiihdacid Idquenbe rA:haE) gatlslv,()ﬁlbﬁtit@ﬂ’blﬂoﬂ dhePRi, bal®thfS Aamohers isalpst i t ut ed

by Ain peptide 237; peptide 239, where K at %SltlonOIO in peptlde 79 has
been sUBLTeVidece pRpiide Wﬁt%ﬁ@mmla@ acid sequepesvhish hosm 9 1. Gl %r @ 9&/ 830t i on 11

' n pep éLSjﬁ%Y Anfas. O@%@S%Qé@de‘iﬂ;’é ﬁi@l}@xlha 515%3289%% re%é}gn gﬁ%@tl&@ﬁﬂrﬂe 241,

wher e at position 1 pti de substitute pepti de
241. | %Mq@m&pﬁ%ogfuslwbﬂﬁhﬁﬂbn ofonmaridamtosantifio peps inden I]JGﬁn,er proifileser ,

AR AR 537 SR 21 805 S ks 100
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 has a 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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pepti de 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
subst i t utwo 2bgs/0Bssom pepti de 243; peptide 244, where S aUTAB3006i00203D5 i N
peptide 106 has been substituted by A in peptide 244; peptide 245, where K
at p05|t|on 6 in peptide 106 has been substituted by A in peptide 245;

pept i d&/53W% (We}@qqemp iqsaits raspectively, ioethe mf@ren@aoapaé.e Reeferred Boincasied by A

in pept ek 106 has
bech oapLrrba ot i fifn B3k sl Tul s sBRRLH Rut0 i BARRBAASEL P Tons 6
and 10 sedquepePin ﬁﬂe réf@@n&@sequaﬁkhnbwieiﬁtﬂbbﬁbdtwé@ﬁm%aﬁ@%% seduenc® peptide
249. 850] Exanpl es of a substitution variant of (i)eptl de 137,.an 8-ner,

i ncl udddqubity todhgpméno a%%&qua@ezséle TRFFEFISC FeQIenGsy 34 MeFe preferabe Petwgen 137 has
been S%% W d6@ s %}ﬁ e stl %fh% aftfo acid éeq\é}&&%%gﬁ%%gce s%ée%@%@/ 002032

[ 0051] Exanples o ut| on vari ant -ner, include
for examgkeed aipet aodbseaﬁdncembmﬂm dptlanalbothemnaIEy chenpegdlyi ‘mbad&llﬁ thas been

substituted.b e tide 25 52 substitutjon arlant epti de
such ad® IHBE‘?%#’B@ |ng] O afe tp r(r{2 ﬁ’éea}‘ Gﬁ?haf)‘? Cér:t?OXYlé“o?fcé‘i/ rag or in
the f Orp‘ﬂ%f@fab%r o t@at ik Yin&R Aliph#1¢ cﬁ%kyl‘ij@a&&'ﬁﬁ1&§ ,més%re%e&amplt@ a @rN\-

term nal e such as a nyristoyl amde, an acet’yl amde, and the |ike as
descri Kadlinear @llphatlcaqu)ogmhmaca@ mofihy, Wrmlhlé@‘ b@nianéommllyﬁﬁmlr@llyh as an

am de f ni.a, .a N—tema am de and a
St r mAGPTY bR RTERY R el ufloP et ble taafit At et Bt o
sequenegsingdry bheedoairy datin®fuch Aga Olny @i iRealiphatiCsasty dnéiné,be dnef er ence
am no acid sequence, there is preferably at | east 80% sequence identity
bet weedif@bes no aci d sequence of the peptide to the reference amno acid

seduengaoadient | esliayi Mdd ul AR pBG AL RdoL0G! HCRE B ampo aci ¢

deletion wth Tespect tot ref erence have % to
about Peptidd 238, wheSS) AbpositbpicimgeeptidelEhhastheen mﬁshmtes&\the]@emmluamerm 8aci d

t d h 23 d d di
ai'd PRI O A bR PrEbict & Brdsepapenaeed Y K havdibetiten
about %@f/ﬂd@lﬁb QitkereI0 %o pdsitfon § RDepiide ?@HA&%@@ sﬁ%ﬁﬂﬁé& By KCin bBsideeiar ence

am no acid sequence. Peptides having 20 t am no dci ds and i ncf udi ng
one amnipeptidd 3P, bkt A ehipasiticns 2raad Sdo peptuietmawebwewbetltp@thydé inp¢gtidaave

ami no. garcotir nnarne et hafond Mhsbile PERLTUER bR 4B PSP Garng

two ani2e; @pﬁde ded eiliepnK abipbiitise SPRCHeptide VP Bad 0fel KEGKEICUtBEDY IAdA paplide have
bet ween _about 80% to about 92% 3%_ sequence identity to the

r ef er erté® RERHA®S 240 where it epwtion gﬂeﬁ’tﬁf‘d’é@e ﬁ%bi‘snlbeeﬂ! subssityisd By Petids and
w11 o BRI SRR afh BRI b onl R Ak il I RRAERTE DoPt ! Ce
i dent i pyptide 241le reference amino acid sequence. Peptides having 20 to 23
et or eEShept Ferniiet P e ig fitsahs hsticeouts ¢ d0apB s b SETPe01 30y
sequengBptidtertlsl whele® sthRs#iBhar 8 PERIRMOBNaR Bl substltuted 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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sequence. Peptides having 15 to 23 am no acids and including three am no
acid deletions wth respect to the reference peptide will have between
about 80%boenost9987% sequence identity to the referemrcemnoeoons: d
sequence. Peptides having 20 to 23 amno acids and including three am no
acid del etions with respect to the reference peptide will have between
about 8995tlo abBaMPRYVS & sehstitisionivadentiof pentisiet18, 2 émarcinclude firresampled

d d
o g P W K p %R0 L 0pdhR7) R RSB hOM bR 500
80% t o [@bst 8&%l1bsumtlon v&?anﬁ%ptﬁi@@ﬂ@ﬂ&&ieh@iﬁjw&iebelﬁ Gart Bt€in thefoemefeg am no

aci d seguen 054] As_stated above, one or nore of the am no aci ds of

. [0
the pepf? afég Pﬁﬁtwearé%ﬂ}?efomz of pehonigalloreddisd petidsspon 6% dorxrample AR M-cal | y
modi fi g I to the
i no. asyimepRl, AREAE iy FRAN bRk, A0 Scct Ol ol e N e RUCrtRa B ) |
sone endnddicieas, §or exhmpl; & @rhennmlal anidé suchGstaaramideforart mathamitonmyande

nodi fied., For term al am no, acid of the peptides maybe
al kyl at¥ghas Qlé%ﬁ ﬁﬂ?ﬂn&aﬁ] il}i e R}-nf‘grrri nal am no (H2N-) group,
and, f qoosxjanphghentdefetions erefﬂlélﬁdied 1AM EniA6 labidbqiddBedSiRthd AGtidBRYr e

am dat ed or esterified at the Cterm nal carboxyl (-COOH)™ “group. For

exanp! dnvenien Nithaesteatio thﬁfﬂf@emwmnﬂayldbequmd@,ﬁhﬁdlsuye@tgbﬂsaatllcﬂst 8@%i ncl ude

(1 o epfiney B o LR RLTRENE S ol i e @B ol o

ani no glequghcerByeptidesBatiing 86 2D amiddCdciili@nadinckEdihg BiOMRING AIdEbIdtidh Rt
OR, wherein Ris a linear_or branched al kyl rouy havi n_&/froml to 15
g ficlp-Ralvp

c g bon T&IR5HEC the refrgnaseertids vilkkaviedetwren 39 fé?rﬁbaé‘sﬁ6 N§IUensE mul a
O R f b

atoms, SRERF PR rilchPe AninoleRlcolhitth, FeBBIANLRY 010 Syl Guddh £ 021,

nmodi f i adclufiog oex amploecid deletion wih rdspedt tOI:ﬁlb bwe;elnc@pe:pme ofillthhee kettvearni nal

am no acid calily fledtolnclud am no roupln pl ace
of the QH?W fo %ﬂaﬂgg% (e ~9§TZ"2$ SR 1AeHItE ihe EPHERLS 2ok

N- t er m Rghend& dPGtides hARAZ P@to MIH&O%EMQ %n@ﬁfeld@ﬁ)ﬂg SRS kit d@Rﬁbﬁ bl
[00561 The peptide may be acylated at the am no group of the N-term nal

ami no despgctite the rgfarenns pRptide wilhkdvedeiviren Wb Vhtoaboatcdao fied. e A56¥o ) seguenche

(mear unSABkF 8 p8tiontd o i §n ks ShflR hEE RN A S aeBRTR St c

aci d, \nglbdipg W@B@lﬁrﬁ) Aid deletidrisivitiieaieet © tﬁ@téfereﬂ%dﬂbptlb@mﬂﬁa\fé wRevébn W th
octanoi ¢ acid, wi.th decanoic acid, wth dodecanoic acid, with

t et r ad PG tateut B7%i(se.i w2 1a%(oa1§equmqeﬁd%%ab@aﬁ@?@ne‘t@ramomdh
9- hexa%e@feaeé Cp&ftides herﬂ%m Rféfﬁgﬁ? %i?fdg ofif glgludgqgte@m Ri6h agﬂcd%wahﬁs @hd.

with 11 adec nol ¢ aci nol ¢ aci

9,12, 1Eespectad&mtefarmlpepadﬂ whill haveeByedn hﬁeldmaiﬂ'eﬁaﬁb’duGWC(I act+el,.3%WM t h

ei cosanoi ¢ aci dﬁ .vvittﬂ] ?I cosenqi ¢ aci d, q) f% 1, 14 i C;)% at etraenoic
aci d,  WERHRCE ISy q theplesenc eming acid resiencyc iRapligss: B d, with
13- docegsRB@hE irRRidihg ¥¢d dnino 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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4,7,10, 13, 16, 19- docosahexaenoi c acid, wth tetracosanoic acid, and the
like); (ii) trifluoroacetic acid; (iii) benzoic acid; and (iv) a Cl1 to C24
al i phat i cwel2kyeo78ssbf oni ¢ aci d which forns an aliphatic achys2omobioenam de,
wherein the Cl to C24 aliphatic al kyl carbon chain structure of the

sulfonic acid is analogous to that of the aliphatic al kyl carboxyl | c acid
chai ns dhamidally anqdfiest: | Anyadriipb acmlan@bﬁyatm@s klwwls lrd’és@rtlmadb%m@dmtot

exanpl e e ac oxylic acid group

repr ese @%chlgé ?%% 8@% e?;lflﬁ]y %%83%]%38’8@% ydrative coupling by way of
23 WO 20038]07 8 &P bz 65,002 B3idrmiaal dndadri @ fer@inal BﬁlMGh@?ﬁ}ﬁ be acid
group to faorman am de represented as (Cl-C23)-al kyl - ptide.

Anal ogdBedijied.aF e mxpnlenthedN-trapingd amiroicid ofthe paptidengay lﬁﬂk&éﬁ?‘geaci d
Spect eSmiGiER! @ aPALRE oAho Notkrtrdril & @M@ﬁg O andBE BcdidiE HELABEQr 0TS

or ot her conpati eavi ng group group to form
a sul f coan dadroéﬂreq&gﬂd&dn@sbe( didated 3y eﬂéﬁﬁddﬁ(ﬂﬁb?()?-tédhﬁmﬂmathdﬁyl ([-OOS)H) As

th ft h N- t | d
oy b SNy | H S En s N Ao i SRR bt et A ARG (e B ur o of
whi ch adnbfﬁbﬁtdrcfat%} e!@ﬂ grodp %’R)rhlsar?a?mqgsiﬁélhgﬁ‘ﬁg aﬁQQéfﬁla%réﬁaﬂéﬁleatd}@ D—C’(@@)nat e

effected, for exanple, using an aliphatic or an alip

al kyl sulafnayristoyd grabpedn eem¢ mabydiatests, tmé‘lftfa{mmal em@no) gropp efagbabhodifisd tog  a
primary: ni c..aci N-t er m nal
b o Jndtan A9 aftp B e Brbl B GO Bt R e s BRSO, ey
or ali niaaimgcfrcﬁ@yltoﬂabﬁryso@@mknsgélqu@y b@fmodifiecdd @Rludealaedl feuphavaget yl group
(1. st oyl group a but anoyl group a hexanoyl group, a

oct anofP%léuG(&BldWBgﬁM igadingar alk ﬂc&a@uoalmwg fera o 14 cethopatisea g

rou %ﬁﬁg?& 0 roup,
g - poc(?zta ecengﬁjiﬂﬂ)ga)r/codu(Wt%IB ip tﬁeg%ﬁgﬁgsgﬁo%y grcgﬂg%%e% %% ?%g@c’ %)ecgoyl
gr o up, temﬁndlz:amﬁ)xyb@bu;deﬁab U-‘&rmy]lal gnimo mmdanﬁy Be diinticdlbdacdified eniaygludgr oup,
a ei cosano roup, ro c? 8,11, 14-ei co tetra noyI

o oup. 2 a0 Bo%pih piecr EhE DR SRR LLarefh. R0 amidied db seas By hogreNs. g

13- dOCOS.eHaYikal ShOYPC- t@mﬁmﬁ ahiind 3eidSart Yo ALARSNB}AGHAYY, 9r oup, @
tetracosanoyl group, which groups are covalentl'y attached to the term nal

am no dPRf of ThﬁpeptlﬁéptaYd@ doylatad aatheob@llbo gebup[cd AES-tdineng-anenoracidto

b n am.no acid of .the_.peptides of the
rvent ot RS- ErdlsahBn ik el e P i OO0 SR C ter i nal
amno acid (MpyChe Chehpiealk!(yatimaet o eptidnallyeasdtinaredptarbbeylic-acRY (Tdmal

carboxylic acid group of the peptide with an amine to forman am de group

such as$*X@RPniml- télfmlﬁﬁlﬁé?ﬁﬁ&mt&rﬁcﬁt#ﬁ afed, githepropanoiacih Avigh byspigie acid) wijh
am ne, Bf(zﬁi gd; ?c?étl ﬁ}’lﬁl (l)d&él%?% c@ lﬂf&éo Liégldi ﬁﬁ E\Sdeo%ﬁm@r&ﬂ %

hydroxy | c a am ne; an gm Ee of a linear
2-(C1 ttetraﬂzdanoad agpdha yristialakiyl), )\mkl‘yhmdasid:(mfrbmaogt with;9-leaxd d@seneiniadie, withan
orega- e ageca¥101c 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);

(ii) trifluoroacetic acid;

(iii) benzoic acid; and

(iv) a C; to Cy4 aliphatic alkyl sulfonic acid which forms an aliphatic alkyl
sulfonamide, wherein the C; to Cy4 aliphatic alkyl carbon chain structure of the sulfonic acid
is analogous to that of the aliphatic alkyl carboxylic acid chains in the aliphatic alkyl
carboxylic acids described above. For example, a peptide may be acylated using a carboxylic

acid group represented as (C;-Cs3)-alkyl-C(O)OH through dehydrative coupling by way of

23



pol y(et hyl eneoxy),,-ethylam ne group (also referred to as an

onega- net hoxy- PEG al pha- am ne group or an onega- net hoxy- (pol yet hyl ene

gl ycol ) amvoeogrosgy, where nis fromO to 10. The C-tergirnasbkoocaoisexylic
acid group of the CGtermnal am no acid of the peptide may also be in the
formof an ester selected fromthe group consisting of an ester of a Cl1 to
C24  alachvationofahasarbexybio h@rl ga0vp tadores eepmpte rgpresented as (Ci-Cas)-alkyl-C(O)-

L M T AR LA
be r epr(@@maﬁtdd aQ(CIV@#QIRZ —@?(82539 Wieté M52 BRIREESO32H; by oﬁhﬁc&xﬁ)ﬁdﬂbleﬁl

peptide-C(O OH, nmay al so be am dated by conversion to an activated form
such aéeaaﬂ%grmm)ywﬂé ap Pi-igrpingl aeino gxeupdR Yot a selfenagyidsrepregented as (Ci-

N- hydr Cé(i’/f%ﬁgl g gtﬁ{%g{) pent af | uor ophenyl (OPfp) ester,

3- hydr oX oxo benzo-triazone (ODhbt) ester, and the like to
facilit[60%7]r eads |amsthw @dam@lmﬁml\a-tmmmal pmimagipup bf ﬂﬁd‘@mimmral amimeacid

Feacti 35'3&%%%@”@%%%& el Gaalitiale o eBtpcle By orethed e vy

conpat ighhg, @raQH@&hb&Qa‘tﬂfv@UWfk%@ddn %Wﬁ\é‘effébtéd" ?or%;%mgfe udlfP b Ql?plﬁﬁﬁ@t he5| S

especially of peptide solid phase synthesis, such a benzyl ‘ester, a
t - but ylalkyé balede orainpﬂneha}tic adlsyl snlforgt acid Astee@udstylaty toahits, dte. )amerﬂ@abiguulsmgbe

o T or mintira i R Py SRk Qe e Ryl B AR

sel ect e aldoativdified arthe Per@aas hrﬁiﬂortg n‘ib‘lu&b%ih@r%ﬂ%r a@%h&tﬁ: a@rvﬂfa&!y ié}éifl %%w;h as
nmet hyl, ethyl, butyl, isobutyl, cyclo rodﬂﬂnet yl dodec

t et r ad@s¢h amidey Mokiding wpacstyl Zeamdt-¢bed(QIEES 2 rpm‘s@yl grwe:p @btuta:nﬁvlrgpup,

o e Sieafih Bty 4 D8afoh BERTR e AR AR, § ol dnilh, o SAMBEBEL © "
hydr ox\groupg b diepadeearogl gﬂoup,dmﬁe}tade@emy]rmﬂp altdmtadreedriwf)gﬁf)hlp,m @ nit rogen at om
r oxybuty am ne, . an

of the am.n such as h drox thyla
12- hydr"&Wﬁ‘&%‘@XWﬁ?ﬁ’ E0Y] FIRLp, 2 "%é%@fﬁad 1680Y 1AM A1 % Eakboxy! i ¢
aci d mtaakéa@naﬁypgf@ﬁﬁrwd19%&%&%9@ Pgroa eyl FBS hiotditRendy? to C24

aliphatic alkyl anine,” wherein the hydfoxyl group could é acylated to
f orm agreup, a5, 8/,\11, -alc()}szat‘ttmemd gadipph at8, Il , bt bexgsdpentaeiayl gougescri bed

above. Prefe t tide a Cte m nal .end of the

pept | ad F%SP %{Lg’d By C{]Oﬁgse 8@%?? .82%?%? 1%3?% e’ﬁg oM &M Bgen and R6
i s sel egtaRdsdnbONErbhis, veHi e ProGpEre SbVd16nt atﬂ&iz‘lﬁgdqg@lﬁb tofphirkDaré grédpgofithe and
hydr oxyl - subst it ut ed CZ to C24 al kyl. [0062] The C-term nal carboxylic acid

of t hePeptids iy #pamidgibasdaci d may be converted to an anide of a linear
2-(C1 4 a | par ed,
For exiuftt” DrheCabiinlcotol ity Gt Pine Gl B BT BE uibepfich

pot ass |01ﬁ the 1hyd1t1odenayralsh 1o ghiemicadlltytmtlified. oF etk hmplel thiedC-perminall @ménd dcickar  Cl1
to C24 ali ti¢ t hanol , ch can be caonverted . to an am ne by

oxi dat iH lfeoc%ﬁﬂﬂ%ﬁaélf{%ﬁ otePEHREP 596 {damipphrard lﬁaflfl@ﬁowpcpféﬂé ami ne (for
exanp| @epdd\itRERRIR o fin BYarhRIB\6E6F ABh bRl lanf¥@ddif enahife of a

C1 to Cy 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 Cy4
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 Cy4
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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using thionyl chloride) followed by treatnment with an am ne such as

ammoni a. [0063] The C-term nal carboxylic acid of the CGtermnal amno acid
may al so we 2oaare®@pt ed to an am de of an PCT/US2006/002032

onega- et hoxy- pol y( et hyl eneoxy) " et hyl ammi ne, where nis from 0 to 10,

whi ch can be prepared fromthe corresponding

onmega- rhstthe kgrmudd Wp@dhﬂ(@h@meﬁY also &t hmadsted Hyoconsrminl te anlytiveed/fermi on of

th I bed a th di t,
the G cormir Bt Rt CRRbsR i BB B R e 3 dsG8 R0 res00.
PCT/ US3{a6:£10 4 qﬁﬁﬁﬁﬁ

R7 is %%gr oggﬁ@gﬁn 1%19{32%%& ?ﬁlggrog\/@% C?LH}?(%H &Oggge?%(ﬁéﬁ?% kyl )oiéﬁégie[];: "

gr oup i tig kke tedacdlitaereastiongyiiparampriagr Rypringsy of grsondarngmingeBisfirgdd above
d
and i n(élnjﬂg(?rﬁ%y gre Bgﬁlgﬁpﬁﬁnﬁs?(ﬂﬁtr W\pﬂlll%éﬂa/r Sther rgrtglg %«%%H%‘l gh’e p%ptlde

dodecyl oxyet
onega- raed pmkqptedﬂm syfitetiy chesioxly) clSt@ﬁﬂhﬁblegfrOﬂeBtnvgl@b&pi well Rn®bn tdhie art of

I th t h 2-meth th
Go0 CIEE DGR RN RPHR ORI SmEiers Crsioss eﬂ‘é@x‘ﬁg@eé@y} up'to
CH3O- ( %@ﬂ%@eﬂﬁ ég’l'e@qu A rgs%@tﬁ% ep Eﬁ@e andé BufaHe r@@‘r e | }ftﬁ@?#lﬂmga{ oup of

the C-terminal am no. acid eptid may als orm of an
ester @kpadeT(@BNBIR' 4hé phideibeinglak {He @cltermhmﬂ end bifthalpiptivie) Mdleaalnka’ andoor ti on

f the gl coh b The Gt f
The ¢ Fareindnmhe leeha bt Mrcemdn fontilif gt Brses e O ¥ bha A shtcrs an
ester qﬁetaylzetﬁylrrea@l ﬁﬁibhgxycyembbdp@hﬁéthﬁnﬁw)dodéq@tte@&% Oh QR MRERE N 1S

fromO to 10, ch can be prepared fromreaction of 2- rret hoxyet hanol as a
sodi udeSCrY@Fﬁ@h‘y‘@c hanol ate with stoichiometric anounts of ethyl ene oxide,

t he st t t of n..10066 side chain
in an aC| t IHQI ﬁf&g@@&%gf’ é]? n%:aﬁglf%l%oaqcf mr%aisf) For

exanpl e:pn%m:ﬁedsl}ﬂl agmdntjf a hydm)@nylhlﬁhamm@ ’QYCZE ﬁﬁﬂ‘idtlﬂ%lmymh% (ﬂkﬂl@fdlrd)@ﬂ ed
with a stltuenf3 elected from%ﬁihe group consistin a Cl to C24
al i phat%f‘E}1 WRg atfc ?f}s)to(“} cagbon gtem datherghaiyp aﬁl&g@aatoah@ﬁfgﬁ a@éﬁ%ﬁ‘éﬁheﬁﬁ or
unsat unghRey etﬁ?ﬂiﬁﬁ%&?{}{d%ﬂbg% a‘ﬁnﬁ%’ Cdlnﬂngf pr 2 y?&b‘égla f’x@melk%t hyl,

propyl , |sopr0py , uty cycl cyclopropyl
cycl ohé&@ﬁll ocTl¢ C-tdeaiphl cadwagliy hgid mwyabb@dgel convertddad canyhudeeofmis}almgﬁyl-

docosanyl ... t.e osan adecen t dec I, 1 oct adecenyl ,
0015 oatstinEd PR KOS Minharic B AEHE Whepa R G o DU LR RE PG
9- ei cogery hn ederByita tﬂ‘co @5&&?&5&3 dadsoxylic a@:id %s aésciliﬂed']-zbcﬁ/bc ??&%Bﬁyaﬁﬂlﬂ!e
13- docosenyl, and 4 6, 19- docosahexaenyl a Cl to C24 aliphatic

al kyl @F %@ﬂ@@tﬂl@@etfnwnaherai e BSpyide gensensnted btyéh%formn@mﬁ%n at om

away fr 6i. O S whi ch h al k r
i ncl ude 65})11Q5(¥35()xyrr(1§-[ wk%ﬂtaﬂg%oisy% eﬁ?gfﬁqﬁ%‘% o%%guo enélyq m %@4 en?lbkg) 8& Cl to
024 al Ia}ldyl,gmdﬂnpdmprtubtsumeadl @utbhi:zaalkyldr oxyI group that is esterified with a

al i phatic carboxyl group of an acid such as acetic acid
but anmlé\ﬁzﬁé&l ’Plppeég Aeigpipalgar xyl(‘lgc acid of the C-terminal amino acid may be converted to

an amide of a linear 2-(C, to Cy4 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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octanoi ¢ acid, decanoic acid, dodecanoic acid, tetradecanoic acid,
hexadecanoi ¢ acid, 9- hexadecenoic acid, octadecanoic acid, 9-octadecenoic
aci d, 1ll-wotaekayesyei c acid, 9, 12- octadecadi enoi ¢ aci d, PCT/US2006/002032

9, 12, 15-octadecatrienoic acid, 6,9, 12-octadecatrienoic acid, eicosanoic
acid, 9-eicosenoic acid, 5,8,11, 14- elcgsatetra noic acid, 5, 8 1

1, 14, 1 Fepicseiesorihe Srsivda pentide-C(@dOBR RiovkereiniRy  is hsdrdg@w@ribuéaémp@r 2~

4,7, 10, 99
Coh Lo B IR SAR AR ot ferd GRS RSB R FRIPRIRD . | o
acid, afesaiteddbowyad idcladespragps sach aCmethck gbthyMies. e@H3(DhH{2tGH2a)I 2nunber  of

car bonda omg O of the ester substituent is between 3 and 25; hal ogen such as
f I uor o-dodepylerrysthyl.sind the likes QHR{ isdtydrogen eRGR; i GBesasuetho®s NH2, et hyl

am no, Quth LT @gﬁﬁ 4
a|koxy1%§ﬂ§%9§§a%%2 &&%%%%%8%' {%bfﬂw?ﬁﬁ?&? t?é%é?ﬁ %Dgg%ﬁ&ngﬂﬁgﬁhoxy,
et hoxy,supl @qo%rwklwxya&lgb(nmpﬁ]}hﬂy‘CPIbﬁHyD anyegaimsabortyethoxyethgh(cbo Pyl oxy, 2-
met hoxy e | oxy, decyl oxy, dodecyl oxy,
hexadeé§%ﬁ§§Q§8@%&%@5&?&%§?PE)éﬁ%gg%§»@3§¥(§§bosanyloxy, t et racosanyl oxy,
9- hexadeges)y! 0Xie Coerhih %‘(ﬁ(?’lrﬂ: QXM grdub THhAARE@MIAIMRYino acid of the peptide

9, 12- oct adecadi enyl oxy 5- oct adecat ri enyl oxy

6, 9, 12-roex alsebaiyt eﬁ;rnmiyan esteepEo Se by Caiphsicalio a!mhei, thesdipbaticakyll oxy,

2 5 o rpictfor Gt SRRRRSRUBGINES Koye THECCRASIM Ao R0 Teid a9 S" such as

2- hydr aneihilyntiny acl @f drtppbedd Mmay aRb bid the fe@i by éstd odaid@nasgadescri bed
above or with trifluoroacetic acid. [0Q067] A serine hydroxyl group nay be

est er i NEROXY-PHYESthsEnepxYuksthanod g@&lpé@erff B e O t@rlguﬁh’@l%ﬁélil Be prggasel. " a C2
to C24 @l P&%{lbﬁ’of’? Aok letfﬁaﬁ(ﬁ 39a9%(9ﬂ191 fﬂl%ﬁloggetﬂﬁﬁ)ﬂté %&gﬁ?ﬁ%ﬁe Spsi | on

trifluoroacetic acid grodp enzoi ¢ acid group
ani no gmewpts of ethyi@m&xmtmetmﬁanmemblamomndddpemtbnt bo the@imxﬁ]re by am de

f t th: to C24 al boxyl I
by roadDel * on Siechain Hatriho SOEREeaprgr e Yo b RoRHIBImETE& boxy |
aci d suth eRemale, a'iﬁﬂe(ﬁypﬁ%ﬁ{) gl 1enyﬁlhnm(@ffﬂo§§%e nfY P sty Seed SHEcd ni m de

ester, a pent af | uor ophen ester
hydr oxysubstguesit Kglegted How Bmmonmtmgmfe (ODhbt) ester, and the like) such

as descr i bEd C{ {fl)o(\fyé 'ali at% lﬂﬁ{l‘ u(f)g(?g' 1116%1*8#’19 anaaredh%lycﬁ%r saﬁﬁagt%g? group.

Addi tional |y, roup in Si he aIIy nodi fi ed

by al kyinaatumredy\mdﬂoxoawt@mng weyélc groufibuch hphathiyh ettsd, I@‘d)p;g,r@wwpyl[lﬁmﬁl?] The
carboxylic acid group in ggutanlc acid may be nodified formatign of an

ani de WFAOHDErCYSIAPERPYS Fcpme ICYalr‘?ﬁfPrWhCY%IO@Yl Sctdalegyl ﬁa@ewlaﬂlpwﬁ@y ¢ al kyl
am ne (JciReah ké{éosaxﬁ)ﬁr&dcﬁag‘a@gup O?Ehnkﬁ 93t§exg<?e%‘éﬁ§1b§%c&9é’ééﬁ}1 hpekidig v th

met hyl am ne;” or an ‘am no am no acl
9,12-octadecadienyl, 9,12,15-octadecatrienyl, 6,9,12- octadecatnenyl 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 Cy4 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 Cy to Cy4 alkyl group substituted with a hydroxyl group that is esterified with a C,
to Cy4 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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[0070] The carboxylic acid group in glutamc acid may be nodified by
formation of an ester with a Cl1 to C24 aliphatic hydroxyal kyl group as
descri bedvaehosm7sgpef erably an ester with a primary al eclals2akoe®l to C24
ali phatic al kyl such as nethanol, ethanol, propan-l-ol, n-dodecanol, and
the |ike as described above, 27 WO 2006/ 078899 PCT/ US2006/ 002032 [0071]
The pepriddard i likigea fligyrbarylisracithsush as suasimc peiflj driatiydgoxoneid suchaasdadiic nucus-

i nhi bitj f 1. N e | in.a i N- M.
mucus. 15y BEEieRE e OB AR R ShBLE ok R b P bl Rnf peliesacel2s:
nuci n- i nhi bildleggnebiéess flioto-a chierus bramot g ioddANBtBE Rnhide- stk as Nelj ni st er ed
at equal concen'é‘réi'iti ons, greater nucus-inhibiting effect in a manmal

(2), .
t han MGy RN im@ﬁf%%?;ﬁpg%ﬁowt@ﬂ-; E808XYIddreOMr at i ons, and/or  (3)
y P hr at L
ave greater, @flfbﬁ%%éllg)ggﬁﬂg la§ Xarﬁ%mﬁ@&b%aﬁ%ﬁ%%%?m%esgﬁ%l as %Em  he

pepti de and the e each conprise a“nyris
am ne a&thaxlyepiNpylexy isgiro@ivxio baglakybisobutylny deychoprchylddywver , as di scl osed

h in, i tion-inhibit] tivit th tjd f th
et BN GBEX NBRDY PEk et ok e Eya et aSdrPEedFRdais ar 1 ne
N-t er modalde@Id:R0 eRGbdhyRixyl M oRAR1d: I et B R Ly, |9Lﬁéiﬁ§éiy_enﬁ|65i§',@i- n peptides of

the i nvention which do ndot contain an N-term na chem cal nodification are
f ound tostadseringloxyniicpetadaepeylexs Oek2-entadentditrylong 9detliswictadecatdenydoxry,

or oups Bt Fer R G RO R S A i Byl P i mal

am de @iceapntichgurg 1Badoysunhidxy, 44cd,710YBE6ICIRbiaBBxdchtlioRtdndg activity.
| ndeed, an N-term nal acetylated version of the MANS peptide

(non-nyri st yi &t @06}24&13#063(44%151%}7 Aerbi a8 2ripplsesetiviaxyaindiesisrsgherepigvidlet i vity in
the  mehidsOloii{lhichMiRALOR ol Bl it Merid fifg PEPLT de sequence of ari no
acids conprising the peptide amno acld sequence and variants thereof
as desd00dy@¢d harserine bahoxw lprdiipt mayrbe esterifjqrewisie e setistiarent sehechddt frorg tlact i vity
in the nethods, of %Eis invention. [0073] In one aspect, this invention
provi dEE°W FEFHUE BF i nhibiting nucin hypersecretion in a mammal, the

net hod conprd ¢ RACAdRpIAIiS taboREid Lid HSuPBIIELs Rsditfell Absvder secr et i on-
i nhi'biting anount of a peptide that rnhibits nucin hypersecretion, the
pept i de haviafgiflgaroagetionsichgiodp;saduence sel ected fromthe group consisting

of . (a) an am [ uence having the sequence,
GAQ:SKTAAKM% ‘'SEQ ID NO. 1); and (b) an amno acid sequence
subst afe0es]| y Theegsiloabmim gbep selysiasamydeichaatailn nodifiedMigrehmpleliey N-

t erm nal @e no acid of the peptide is not nyristoylated and the Cterm nal
ani no &8 BN WhBpta eretoi (o aliphagin gD xYlitcrsid ER (fo cxtaptedal 1egotifgdi f i ed,
the. PEREHRANAY Wil AHTHGLAy APRLP RELGI B0 DHOALS Bbiels oA lia ViR ide

adm ni stered to a mammal 1h a nmucin hypersecretion- inhibiting anouht. In
one enbodimsitide, ath-iydrerysuaralimide ester acpahtatfuordpibsnyldPPififjestes, a Jor ef er abl y

oo g S Sk SRR RSP o, SA1L BLUS B L gty g of ' (he
mamel abéka oSEAdic 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 C4 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 Cyp4 aliphatic alkyl such as methanol, ethanol, propan-1-ol,

n-dodecanol, and the like as described above.
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NO. 1, wherein the Nterminal amno acid is nyristoyl ated when adm ni stered
to said manmal at equal concentrations or (b) greater aqueous solubility

t han SEQ wO 2b8/078899 wherein the N-term nal am no acid i cmyustakoyioat ed at
equal concentrations in the sane 28 WD 2006/ 078899 PCT/ US2006/ 002032

liquid 0074] In sone enbodi nents, the N-term nal am no group may be

modi fi d&L?H i ndhegeptiles ofthginvgntomhared mycindnhibitig ctea)ard/onmarcesn R i s a
i near Eben% {%@%ﬁ‘énké’dmlﬁ sRY& Ja%vﬂﬁﬁ%naf A &clp Sar (&?I%Ec%% ”nl\%g%l nor may be

m)dfe 0 P ncl ude an ac grou aving fornu Rl is a

li near ambdunt. Thopyptidesnag afsﬁ hmell(lb ) gﬂ@t@@ﬁtﬂﬂﬂlrﬂlﬁmﬁﬁg effeila el @ am no
acid of t pept| des may, al so_be chemcally nodified. For exanple, the C

t er mi naY! OO PRRige W&%a@nmt@lﬁé aicequal ?ﬁnﬁ%l}traélﬁ%@h%gf@atﬁh%@lsclﬁhmw ly
fi . e.,
modi fi eeqfet:pinl NGhHEE! 1 é\?ﬂ%ﬁ?eﬁﬁ&éﬁ@h&%&%ﬁ&%&{ atld ﬁ%ﬁxﬂ%ﬁ dlorg;]grwam -

am dated). In sone e term na er m
aci ds a(Bbhmtgrcdﬁe*rﬂqueddswohbdltﬂhad thd ROAES pd:puds:orre enbodi nents, the peptides

h life I I fluid (BALF
i+ {08 CRian  BhaSHAIRCkS penfie shedte REwS 3ogidiaaet comises FasioH SO mucus

(e.g., lidke@Usts aﬁﬁﬂH‘&tQh@N%I%ﬁhalVﬂrﬁlﬁo ﬁé’lﬁtb'y%nfahﬁﬂ@@érﬁl) Holl@Per & BBRq P! asna.
[0076] The peptides may be used in nmethods of inhibiting mici n secretion

and/ or hetRimgnugin bmﬁtlfﬁctﬁﬁlonﬂn]amefmﬂlYltm@tth@psatmh’es t)fibatmwgtmyfbmssmtr etion of

muci n reatl di seases
causi nggﬂ %;ey%tgglger 1§ ?egﬁg%a ﬂyl %ﬂﬂ? Sﬁ'thﬁ@dfls?gmlnﬁ %{HWﬁr‘?ﬁ%‘ﬁt@ ‘f?%gg f or
exanpl sequisth ﬁﬁdeedm@mlmpé@ltldm thé fveflidtBvhidR do n6Y &dnk4in bh BE-REhmh

Condi ti eqniqtq‘rat may be sujtable for treatnent by the peptides include, but

are n {r@élﬁc@éﬁor} Hetawadde Gxlibitynycin hynsesepretiperinhibitiag potixjtyd Codaine
(e:0.. RoHOE: 08 fon ARS] Ltfidih XRreRiAIP Dthotiol 3SR ggg%ﬁ%?upg% n cold,

rhiniti's, acute or chronic ronc pneunoni a, an cou
al l er gltharmmmistbyloﬂszh(as ag acetglt grpyp asadnl Iértgnmnmlmiméﬁmlacb a@fpynd ﬂore&hﬂ)liu ect asi s,
enphysens,. neti.c conditions cystic

hi t,
fibr 05|n§ cin R&ée?%éﬁ?’loag’ihlﬁ’é&?géf’té\ﬂtybglcffgﬁi’ta& terpgpal ta?%élta??éﬂﬁrséf?n @%hﬂl tions

and di 9ga €88 Glonbg hods
Pat ent Apgfsls%egtl og{ Nosgnétglatfgg(:éggégh 1?1%3%?{132?«%r0n IOQQ%B“H%%(%%?I&(I)%S%%Z) and

09/ 256 m&odgred thip insentaen. émacﬂdlmmp Ithepepitide séquenceRERMIBOV I OSGBEpr{sing e nat i onal
Publ 50062 h f ts
b SRR AIBEL YR B BA00R) uod NaSIN oL OTA S it i e

hyper s eguogi hmr@ef:bmhaﬁlﬁﬂnmg tbiatydh seasethotidef thilifvériehn hypersecretion
al so i ngl udes ATP-induced nucin hypersecretion as well as secretagogue-

i nducedO®i#i n k‘ﬁi@r@%ﬁcﬁ dhisarvegtieon Brovides ameathon ofi inhikyperaecn BYpastecretion7s] | n
f
a pref erned gah frill‘h ri%,q’%od ¢ atst {gr dﬁﬂﬂnfs&ﬁﬁg% 812 RLAKLAE %uan%&@ecret%onf fom 4

hypersecretion-1i I ng aving-an amno ‘acid seqdence o
to 23 dwnbitiggameunt 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
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
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am no acids of a reference am no acid sequence, PEPTIDE 1, wherein the
mucin 29 WO 2006/ 078899 PCT/ US2006/ 002032 hypersecretion-inhibiting

pepti de iwogedears®d from [0079] (a) the group consistirgTafS2@epbiode 2,
peptide 3, peptide 4, peptide 5, peptide 6, peptide 7, peptide 8, peptide
9, peptide 10, peptide 11, peptide 12, peptide 13, peptide 14, peptide 15,
pepti ddigpgl. peptide 17, peptide 18, peptide 19, peptide 20, peptide 21,

eptid pti.de 25 e 27,
ept i ddv8Bn pefRleolpbasaR e NG RmBERkaE i BEPht fad5n SERHdEnSS
pept i dQcﬁﬂgroﬂﬁﬂzhhﬁ@fo’iﬁmlap&l(ﬂ)ﬂﬁwﬁﬁemﬂePo‘td liigeas éx bagEHed ditkyd rouph@pingde 39,
pepti de, 40, tide 41, peptide 42, 1{)eptl de 43, peptide 44, ept' de 45,
pept i détomp 1 to égﬁ%rba%awms oBeyY Bemedifieddp inciudesy ac wlaba%g l%e 51,

eptid 1 1 6 7 t|de 58,
ept i Ao R paRkiRR 3t HREEHIGE ety neRBRGHF) 3015 BERM A6 'TBED: | OC o4
pept i detelﬁﬁnalpnap'mb a@d 68 theppeptidaten®falspleptlietecally, mp)daﬁbal dEor?ek,ampkipthedé 72,

peptld ptide 74, de7 eptjde 7 80,. pe

Popt | dderanal oBERSad or BER et in imBE el diBay B Bt famagned Bk @5,687
pept | d%n%m@%b%‘?pﬁ@e o%@‘h!y&t%x%oﬂ? P 'ed‘ﬁn@@ated)eﬂ séige SBbodiReRk! @ 97,
peptlde 98, peptide 99, peptid 0 ep ti'de 106, peptlde 107, peptlde 108,

pept i déq-lﬁgllnabé@d/m@ tqmmnalwpno d@d&ém nobémmd&ilylrmgqhﬁpépt ide 113, peptide
114, peptide 122 peptide 123, peptide 124, peptide 125, peptide 126,

tid d t] 9 tide 139 140, tid
han. pdptTle iBoniscemim g heSentiamaiEVe b frienabS® mifiae S, O
pept i debra&ﬁoam&n&ﬂ 1402 gb3Rsid pERLFP@Rad G0y 1héiBa, hEd maYQilol 180 4 Ghoatdpept i de

176, peptide 177, peptide 178, peptide eptlde 180, peptide 196,
pept i deha dife lrpblpmrdr@um@ane g..pe pricaeroma sufa;aqgt Wctb cystix, ﬁlm@s)vgm indem@no as
descri erein; and, [0080] (b) an am no acid sequence havi ng between 80%

to 96%'Sequéence i dent i ty to the sequence defined in (a); [0081] wherein

the ani[0&76)f t ke Peptidesinagbe asddia mehetseif ifiibiting @r}ulmrhsepwnlsﬁ@n«lybf %ﬂc%s i b
inhibitin eptide amno a sequence is optionally, coval ently_ bonde y
an ani @éocgwﬁan R @Wﬁé&@?gw f{esatng Byrsesestetiop ghiusin @ﬁ&yﬁﬂ%ﬁm &ting of

myri st Ilﬁaralﬁmame&%gé bfts gﬁgg%m ] h}?@l@&lﬁé’%@ﬁ Q*@%&gzio*i’l%% the

C-term nal amno aci persecreti Iting peptide am no
aci d segdenoricisingpniomal (s;aclcwﬁcbreaxaﬂnplebastumd dhyoraqumnhhﬁs,tfb(aHDt ad arrrmm a.

e 11 61 G IO ph s R e Py 0GR 61 ol B ABY Seofit Pelaet e

i nvent ingnlidned &, MremiBaeHL kEal b%ac@&ﬁmm 8is6AE r(é gr }tstﬁﬂﬁg dlﬁ?dén@e
adm ni stered to any part of a mammal (ﬁ% including, but not linited

to, thebsirssive sulsronapiediedy (@@BD),mom@ec chigitisn aguse onehspric ronghitis, i
f t [ t ,
preferg ggé{rp&ﬁa nﬂi@hﬁe@ c8{1$13,c %fe?%%&?ﬂdﬁ@i%% §Sj%¥dp§’yal e(%é@ 1nﬁaq%fﬁ15t¥0n) rachea

| ungs, rorn I'nal repro The
pept i désorvhiectasis pdtnpyisah e teondhial vsthinalsndneytain deneticichnditions Yé.g., baticl i m t ed
to, cal adnlnlst ation, parenteral admnistratjon, rectal
admi ni g'llcblr%tsgq OH" e peptlc{es 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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30 WD 2006/ 078899 PCT/ US2006/ 002032 pul nonary adm ni stration, nasal

adm ni stration, inhalation, insufflation, and oral adm nistration.

Pul nonar ywedneni7sgopat i on may be acconpl i shed, for exanplprer/ussioegomna:2
aerosolizer, a nebulizer, a dry powder i nhal er, a nmetered dose inhaler, and
the Iike. [0084] The pt| des repared and adm ni stered as

phar macsperseetetioninkihiv gmﬁldesme{@mdéfmr any phar rraceutl cally effective

d t h
n e DL T (O BB SR OBl ol T g CpefE TERHLEEL
as tablmipside 7ppemiRss, poptide Of pepaitie 1o;ap@pﬁdesm PEPERUB2, GepBlld ¥3, ﬁaélsmons
enul sions,, . dispersible powders or granules, syrups or elixirs

t opi calPepéde H’dﬁep&%}ﬁ) psptide £F, @sptide 1 S pemtidentds P%}éﬁegzo B?Pt@ﬁ@éop@tlé? 281 ly
| ut | |
oo o 1 (IABFlE 25 RREASHE REpriac 2, pRANICHEERIAOR, Db I, Bl 20l bigE3PTP! ©

i nsuf f | zepiide B1 (ﬁeptlde%m@pﬁdea% @ejbmdeéizly pelptidedisd pastiddedo) peride s, patidatsy al
adm ni str i

| | | n f
o aversgice S8 dsoiiesBaRERCH . Breudad eorif Wanenidg 46r petid Seupmile 481 y 1 or
rectal ﬂé@ﬁﬂé‘@’) pebﬁ@c&ﬁ pzﬁﬁdé)@tpbﬂ% Wﬁeﬁﬁie@in})gﬁtﬁfeeﬁeﬂeﬂtﬁietﬁeﬁa&itl‘ﬁ%xs of a

manmmal by any suitab met hod, 1 ncluding genérating an aer 0so

i ncl uda@Ptlﬂ@5@eHwtldl%57 mpﬂlﬂéaiﬂ pepliteci9, pagtb’b @, pspﬂdecﬁlopeﬂtldq@izdpemdd 68ny be

oS SR A G o oA SR BB

typi calgeytiless, pepﬁ@mﬁ@epm@er DTRESide §0) peptaR, 8 IDHEFtRIeBR| Yeptitle 8D Epdptide 84 0f
about 0.1 micrometers to about 10 microneters in size. nore preferabTy in

the rarifetids 8%&89?(1618%?@%%%7@ peptiflesoneptids Onpentisledtepeptids 93 pawiida 96, even
h
ond pr dRBEACIS7Y phtlide"Ss.i (e Bo, UMe Fod,2ndtBE 10f TLRERITYE Rl 1B625:
of a pqqﬂphd@l()@;rpe@tldmal@;muﬂe dal ;Betptldullampnpndé 1&3,pmptt1|ddd)14 payidbe 22,
l'i sh t | ut
e enateBhES 75 g Tl TSR0 a6 ol azmtide Saf e oS,
suspensiepid®fiz e ﬂQ:%HHé dgo 3p°epﬁd9r1@P lszei:.udgmplﬁépuath3 pdeua, }?ép@iﬁ@qmor

pipette, for exanple in the form’of a pharnmaceuti cal y accept a
pref er mpyd@tlé?‘ |I1'€<Ptld@ b3, rIEP(lliﬁd?ﬁQ motide 160, peptide lﬁ&ypémdgrlﬁﬂplﬂﬁﬂtﬂdy 176,

ot &g T Enoplet 17T el 127 6 3 Bhokre®le B, wRBEAS7Y aeehgl ng.

pept i depepeiid wm@b}bwemnm@pﬁa@npgeasﬁesmdrmﬁ@mtan@al ly acceptable
addi tives such as preservatives, antioxidants, buffering salts, tonicity
modi i dP8801 an@)rameaming acidseayqnee ila\t%hef@feeaﬁo%q@e%ﬁ/s seqvepesiseRlity do st i si ng

the pept conplished, for exanple, by irradiation or sterile
filtrati gl%mﬁgg%ﬁl?eﬁemg%épended material is smaller in particle size than

0.2 m dﬂ(hsﬁt er sthefear thexarrmleeofaths uspernsnad rntioapcid of theamuicinehypersectibh-posone
such as, g Rhospol Bl LAl L2ed | LROSAIE, oL LT A RaEL LSl L o car
i sot Omcﬁrb%ﬁlﬂl@ £ci8 Q18tbPRoR the droup 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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WO 2006/ 078899 PCT/ US2006/ 002032 hypertonic saline solution, and
optionally a sugar which will not chemcally react with the peptide) of a
t her apeutwoabdeyp7edobect i ve anount of a peptide of the ineemtusessoezvibe
sterilized, for exanple by sterile filtration, placed as an ali quot
containing a therapeutically effective anmount of peptide into a sterile
vi al , |ppbpendry 2éminigrationmagal deinastpdingeinhalation, desiffationpanst aselabl y i n t he

prior et Pl BB AR R AR e i A PaR Y o bIGRRRRAR o "

suf fi ciaefdsoMedr &l ndbaliz@f aiBpowdepinbnlet, aSAbtefcl os@mhales iap@hie ld@se whi ch can
be adm nistered as an aerosol to the airway o manmal . [ 0087] The anount

f a

of peptlPftlor Fhepeniidesmiayhe picparediand administeied 9 pharriansuical logmulstions nammal
may vary; i hﬂﬂﬁaﬁ i QF S 4 i.ng qhmted to, the
parti thl}i%%lﬁggdg%h 8gh t eewsgbg#fgcr%%'%ﬁrﬁ%%ﬂr}ggﬁ% T}slgﬁépé{rhggeoo rer: | I ness, the
manmal ‘isvendien ¢dritphasnatetitienl feamuidtioas tigesof) mapbeint 4 fomm suitablayorigaldssifoabl e to
mai ntain so | evel .of rmucin secgetiop/ mucus production (e.g.,.a normal or
basal |1%8¢TPY A blctidrrnech Pﬁg)rﬁf SERHes oy %@blt.‘/isagzenw%n%ﬁ@%%di ment,
a humeryidpersidle powaérs bf BAnBRE R upk Br BBEH) Gbr foigﬁﬁf #&Nkor ex@RflclAerApRUNt Of

peptide that is adm ni Stered is sufficient to inhibit mucin hypersecretion
whi ch iosntagnispgeds,or edudoms ot eid) ldionswk suspessidsy dor Ameinsiragorebylobelatién
peptid f _the present ..invention may.r e fromO.1. to agbout 30 ngy/kg
body W% ﬁ’%“j‘melre&s éﬁ’iﬁ*yydlffﬂ%(%&r?%gﬂt“ X’ﬂ“@%f?%baﬁ%dﬁmi‘% PR3 body wei ght,
and o rigsuBfl&foslr (@ st ampRiasaitiely Avile@Bow@erd BORYr parcterdliiikanibeshonWRirght . The
nunber of doses and duration of treatnent is déependent upon the subject's
r espon$&ampleras atarde equepts erstilvesetutiondor iptrevrnonsnsubrutines s g intuessculpiumber
of dosgs; i t nt can be determ ned by the health
care pr%g?/]lngg?aggéﬁgé}%&%ﬁ%ﬁakc@ﬁl ‘mpt os and severity of these synptons.
[ 0088] [0085)ne Ehbpelitideninay ba admolisitred tpphirdaysonsmaisnadbylagg suitdbdn 24

am no aci ds ancéi has an am no aci d segaence selected fromthe grou

. P
consi st bAuding gengrating 28 derpseldbpidneladesihg periider SHelyan gprosel Batieguous
ani no agkidlsr iQid, 4nd 194 LB S ; ' g0 _aci ds
or from iO EoﬁalllZ’ cor%t iJgﬁ{)%qg%%ndg&gc%ga%regs?%ﬁ)ha%ﬁ:rlésf%frsgﬂgéﬁ g%}gt{gr??g Ha3PEPTI DE
1, whepeoducehin warions wags knavengudhe ert.bBaitinkss bf suvhtaneeidsvlearatypadallydesso aci d of

the reference sequence, (hb).a,se nce supstantially simlar. t he am no
aci d sglaaglenclglca%% gt Sizg ;(rg e:’rab?%l?ﬂgﬁr% ﬁga?io@it h'lstglc‘fégﬂ?:tgrslji%\e}??%l rom4 to
23 contmigti@utdera it §12e, agirel prof@hbly i tRtrhese ofOBbOI MRRbBetef foodboft 1@ 14
contiguous am no acids_or from 10 to 12 contiguous am no acids) of the

r ef er e MEIETOSHRIE Hedzpppd prsm moreypelesbly infke wataof dhavd? seehnihd anierpreters t he

C term 1 1 el uence; and (d) a sequence

subst aﬁ ?ﬁg%’lagﬂ—??%ﬂ%giﬁbgﬁg%g abgrﬁngﬁ%ﬁggﬁla%ggquence defined in (c). The

N- t er m[@@H6] am Nesad pdmimisifativin of Npépeidei(owed plaminaceutiasl fdrmauiafiar off hygepGde)er mi nal
I f.th - i.nal ' [ [ || 2

gggg?é\%@g&@r Oq%peqi?l £ %@t@%@er D Q,%y s%;gyna%p 1ga{ti%n 0 %n gc‘fltlelo?lg golut%or? gr s:i’lspcyr\i?ion

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

31



chemcally nodified as follows: (1) the N-term nal am ne group of the
N-term nal amno acid of the peptide is optionally in the formof an am de
sel ect ed woamddrgsogr oup consi sting of: an am de of a C2ptw/uS2ebsabiophati c
carboxylic acid, an amde of trifluoroacetic acid, an am de of benzoic
acid, and an amde of a Cl to C24 aliphatic alkyl sulfonic acid; or the

N- t er mihyatrtems sadingrsolutionfandieptiphalkyrasugal which moll aot cheoficdlyeegsepiithdke i s

& o Bt Rl SR Mo R (B 5 peBidecc g gl p REFRERRE Y O 2
al kyl) csy&taiiple BY Stéille fﬁﬂa@dﬂg SRcBEAIWAgREH ddnediimib 8 lie@xpelticAltBtfecEiOUP,

where n is fromQ to 10; and (2) the Cterm nal carboxylic acid group of
t he C- tagrvithef peptitle it aiskerils vigly brophiizedite formg ahsier pawdery andhsealsd, f or m of an

am de f LSk fa ' f | a; am de
e S N e e L P
to C24 talsghiat driedgioyder azﬁm@hydrata&bgﬂéaﬁdd?idd ofeaffictent Ghtelr @ fo2h aml | phati c
al kyl ) oxyet hyl al ni ne group, and an am de of an .

onega- d%%%%?‘?lﬁt%?l}/%%% ﬁyg@ﬁ@&vﬁwﬁéﬁm atminstegpdapan ymesobtofhe dirway gk 0 t o
10; or fhgm&term nal carboxylic acid group of the G-termnal amno acid of
the peptide is optionally in the formof an ester selected fromthe group
consi st[Pefflof &he amvert ofpeptidelortpbarGeatidapfoatiuiatiah kydrecdladminoéteredrno est er  of

a 2-(onega- net hoxy- pol t hyl ene ") -et hanol. gr,0 where n.is fromO to
o A f B e B B e s et R Bot WREK ke 61 ored t o
a NMMBYartiddlad pepitld, freitipy & thidighaP ARUAAMmANEdRER! d [dBndBh&imaniaye a greater
muci n-inhi bitin effect on a manmal than MANS pepti de when adm ni stered at

equal cohglemnddhe srwemalisese. braddition, it apydwulesisdile s mpingpin spame ESTpept i de.

[ 0089] . i;’r&%g- nigs t L onsi sts,pf. | han 24
anm no zﬁé‘%&g &%}éﬁﬁ%ﬁgﬁg%am {ﬁ%n gecg.,aa @%%&gﬁgga%gl o1 ﬁg(?ef)s ianlaar(r)lina}a&\’/l% ?rg%? é of an
am no adilda perideni@enbawibogdimdnt,crivdndnds & peefefre@tRusndih AeedasTit@datniat, 1N

ot her engodi nents, from8 to 14 contiguous, .amno acids or from10 to 12

cont | g8t seAmeEt aEpapdife Hhat ispdmigisigretis sudicipnbochiPEPTIBENRSCRFEEPBI n t he
ST 1, S04 SSRGS kLol s g . gl s o e
sequendevestids rady tahge Gotnel. inneatb ahontrd® mghkd bodly whieht, 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); (c) 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 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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reference sequence. The N-terminal am no group of the N-term nal am no acid
and/or the C term nal carboxyl group of the Ctermnal amno acid may
opt i onal Iwyoheosuirgsybcal |y nodified as follows: (1) the Reraspeceaboam ne
group of the N-termnal amino acid of the peptide is optionally in the
formof an_am de selected fromthe group consisting of an amde of a C2 to
C24 al icﬂiﬁ@tqaﬂ}’@mdb‘éﬁ@;ﬂsif@u%‘{ﬁ:d, an amde of trifluoroacetic acid, an am de
of benzoic i R0 alisle, al i phatj c..al kyl.. .sul foni c aci d;
or the N—tera(rqw? ﬁlaelﬁam nelg{rﬁ(l)% gp ?ﬁ%ﬁ%@%ﬁﬁl%ﬁll@rﬁcﬁdf%@?nggfdetl%e pepti de
i's opt ioptiahdlly inahdfprmatofdn whiide lcgtedufors tleagb@slcddsiihg b group consi sting of
a Cl to C24 aliphatjic al kyl group, a linear 2-(Cl to C24 aliphatic
al kyl ) oxyet W@n@gi%gé)a, Calp Boatctoal ey ioISidet hyl eneoxy) n et hyl group,
where n is fh0mif bOriE8orcdaBdicdRlg. the CGtermnal carboxylic acid group of

I 1 id o

the Gternminal amno acid of the’peptide is optionally in the formof an
anm de sel ectasdinfidoof hdngoigroidpamsbnsi sting of : an ami de of ammoni a, an ani de

of a Cl to C24 aliphatic alkyl. am ne am de of a hydroxyl -substituted C2
to C24 ali pt?&taf‘lgfi%l&h@{:ltﬁrﬁ‘zﬁéﬁpﬁcéﬂﬁyﬁ@ﬁ&m%&ql far 2-(C 1 to C24 aliphatic
al kyl') oxyet hiyd HoeR@ndll 2hife gRg oRbheAWtél8niR] aBfino acid of the peptide is optionally

onega- net hoxy- pol y( et hyl eneoxy) n et hyl ai ni ne group, whére nis” fromO to
10; or allpdated weth@igienp selackdxydm theagrpep epnsispingdfit he C-terminal anino acid of

t he peptide t] 1y he formof an ester selected fromthe group
consi sting ce)lféf1 tgggéélﬁﬂglr%hgﬂkgp@lfu?’o C24 aliphatic alkyl alcohol, an ester of

a 2- (onega- nHirdeaxd - Qoloyd,g liplatio aikyy)bxyotht ol group, where nis fromO
to 10. The peptide has a mycjn-inhibiting effect when adm nistered to a
manmal in a 38tk RlHShyEGHEY) - Tihel Feppi Weerandoiremd ta 105 aud er

muci n-i nhi biy 2 2=\ ]g)a@f NeRSRt ini.stered at
equal concerg%jrﬂgtgfe{(;ﬁgﬁgltﬁh%g? Rasggigégg(% r a%%@ous ' glocnﬁg?}ﬁgtgy%f?ﬂe?ne%m S

pept i des ofted@aldy il the forfruof dveamiderba ditedfrdm the pwup edngiftingrdfi bi ti ng nuci n

hyper secretion i.é] manmal conprises adm nistering to the manmal a

nuci n-i nhi bt ea%ﬁ?ﬂml?i?’ an isolated 34 WO 2006/078899 PCT/ US2006/ 002032
pepti de t hataniafidddftS5C QTR a ki8hik9Damitiee | sol ated peptide consists of

| ess than 24 amino acids and has an am no aci d sequence selected fromthe
group consi $tiapadodt o ydrenyl-arbstigated Celto Cys aliphatic alkyl amine,

an amide of a linear 2-(C1 to C24 aliphatic alkyl)oxyethylamine group, and

an amide of an omega-methoxy-poly(ethyleneoxy),-ethylamine group, where n is
from O 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),)-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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sequence having from4 to 23 contiguous am no acids (or, in other

enbodi nents, from8 to 14 contiguous am no acids or from10 to 12

cont i guouwsoamaenos®ei ds) of the reference sequence PEPTPDEUL2006061082 N t he
am no acid sequence begins fromthe Ntermnal amno acid of the reference
sequence; (b) a sequence substantially simlar to the amno acid sequence
def i nedefivencapr wherpinghe amineqcitseguencg seted theGriamninalomigo eeid 28theont i guous
am no [ N -t ] e . cont | I po aci ds
o 11 oftEertes hend e ier R AR b bF S Pr Rt s AR AR B ot o
1, wherteinfinilharbaiyhg@oas bfthe Shpnahittaaduacit mhy 6piiodalty Bt badmiaally@odigied Of

the reference sequence; and (d) a sequence substantially simlar to the
am no &€i 1%"ié“éwence defined in (c). The N-terminal am no group of the

N-t er m nal i Gl _'E%k -he

C-term nal Z@ﬂ%ﬁg%@ﬁg{f%epépﬁgﬁgﬁﬂ}e C n@?nglglg%hdn%féﬁgpee@{dgépf ol | ows:

(1) thepNohdalyninrnlad foami afan gmidepsetdctddhieorliticegroumeaednsatingof:aci d of t he pepti de
is optionally i.n the form of. an. am de sel ected fromthe group consisting
of : an am dém(?f‘mge@gapét"é;d alipﬁag‘r?aﬁafbé’xE fBYd%ylic acid, an ami de of
trifluoroaceifnids behifRBrabdifecef benzoic acid, and an anmde of a Cl to C24

aliphatic alkyl sulfonic acid; or the N-term nal am ne group of the
N-t ermi nal awianddeef bengdictahid, pabt i de is optionally alkylated with a group

selected from.th 0 nsj.st i,.1g.,0 Cl to,C24 aliphatic alkyl group, a
Fhear 2- ( oPgiiedt S Pisren Ssladddnd sPeis hg gl ' o
onega- met hoxle Notkepthighinohias eftp)of ehid N te@iifalminb 866 ofi tHeSepti@imsdptionall; and

(2) the C-term nal carboxylic acid group of the Ctermnal am no acid of

t he peﬁ‘ﬂlfﬂ@ed%th@rﬁrP‘ﬂhﬁlchediffpmﬁ]@ SOPPrOsising ki de sel ected from the group
consi sting qfé am. de..of &, an amde of a Cl to C24 aliphatic alkyl
am ne, an %n?ldtgrb&?gha&ﬁf/l Pg(ggggghbsti tuted C2 to C24 aliphatic al kyl am ne,
an am de of adidean24C; @ CLAliplmtiCalkydjoxpethyli grow,kyl ) oxyet hyl amiri e group, and

an am de of an onega- et hoxy- po et hyl eneoxy) " et hyl am_ne group, erenis
fromO to 164 Oﬂeg?%’éet _&y&ﬂ?@ﬁ}yll%ﬁ%pﬁgﬁﬁ}ygg@\épdw %Hﬁ%f’mt(ﬁ@ 1@??@% nal

am no acid qb) hBe-tePBRfal Eifbd:S/1RREIAARSES ¥f the C-R3Enfnal SmRb 2811 FIhSPeptik eCt €d
fromthe group consisting of:” an ester of a Cl to C24 aliphatic alkyl

al coholis opfipngly &t thefform ot groameiga sehecthd ipupibk gtaptophsistgxat) " ) - et hanol group,
where n is faglomigeofﬁﬁa 10ﬂ1a35 WO 2006/ 078899 PCT/ US2006/ 002032 The pepti de
may have a greagf t OntieT R nhi bi t ng effect on a mammal than MANS pepti de
when admi ni shentde af a €geal,, apiegivtalial] a@ige, and/ or greater aqueous solubility
than MANS peptide. [0091] The peptides of the invention maybe prepared by

. ] . Th fhe,
any sui t abl @nfBtfoe a pyfpxdisnbstitated Ca ipRasivhalin 3l ayiAthesi s t echni ques
such as, for,,ex3aPbea liksk 99cC1 to C24 aliphatic alkyl)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 Cy4 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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fl uor enyl nmet hyl oxycar bonyl (FMboc) chem stry and a suitable peptide

synt hesi zer such as a CS-Bio Peptide Synthesizer, or using

t ert - but yweyoawdsgsyyl (Boc) chemi stry and a suitable peprirds2agnbiesi zer
such as an ABI 430A Peptide Synthesizer. Protected am no acids suitable
for use in either FMoc or Boc synthesis are commercially available, for
exanp| @eptidmihaidahibits stvein segretion.t Tl isphedBieptidé emsists ofSens tBIndgami@A. | n

Gasi r eauand BB kS AR nge WL BOThBront P BB ol Bitina 1o

a pol ynedquauphoribg fromed 528l qhdgedis amild &i@C(or 16 ofiep bRbb&intchBNfrb@PNed and
a second N-al pha-protected amno acid is coupled to the attached amno acid
by f orlfetonBanoys agingsgidreordeniy 19 & 1heontigppen anine acisoffharcaserre of t he

am no agldnld PEBFIDE 1 L ferefnRl %‘giﬂé}[ﬁ%@ﬁs{gﬁ%&ﬁg b@%ﬁs %g%ter_lﬁ% ftetthil 4o

respective protected am no aci esire e sequence until the
desi r edicsbrfubnoderbscesby@inagdb) Atequbecesnbstaitiallyainiyarttd e Mnind beidbond

between the C.terminal no acid. and the pol ynmer support js cleaved to
1 ber at8149ee AR (2); Ghan pop A6 Saneise TREokdcey he INERPERETBPOHPLC
Usef ul qcfdl CoiH dthéCibRMnERE, IRAS § td 14 boRubR arki6heIg 8r GBRLITRLA9r aphy and

reverse phase chromat ography. Solutions o pepti des can be evaporated or
| yophi ldonreghous aminsviaids) o theaeferbnpegrqudecei RERIGDE, frdrerain Pepiiidescidcont ai ni ng

oxi di zap| [ QUpPS. sU as.methionin steine, trypto resi dues are
pref er gg(ﬂl%ng%? Cfga?it ﬁjggﬂlteﬁmél}%? Bmeaﬁl‘f?fetgg éﬁfgfggi%s@ﬂ'é%gﬁﬂ%%a(\ak%ﬁeq%?%l at ed
and st gubdaritially Shiltr it® theQlinifis! 868 B&jueAce ATREd ih’ﬂ%c?.XTH@N'-t’EfrﬁiﬁalsthﬂﬁS Rksup [ 0092]
Coupl i n%gof activated ester to the am ne end of the resin-linked peptide

dur i ng ot aRifiegtisal aaringacid arbior the C-exaimgl earbarsil gypuamfdhecederming imigo a
4-fold &@f&crﬁ?f%@{ﬂn_ {13/(99 cl?éfﬁig%]mo?]i)t}fed as follows;

benzotri azo -tris-dirmet al ni no- phosphoni u n hexaf | uorophosphat e,
and an exced$) thedtherménah afiifeqirdurexdtias d-efmMaNardinosoidr efjild pdptide &m ne.
Pepti des.. | eaved fromthe resin with

f .F hesi
trifl u@PHﬁlaag WE%OE‘%%HS%IQ?HGS% e@‘ieﬁrﬁ’ql% SrEPNR QrsisHis At hanol ( for
exanpl e at anhalil®of CIR &y, _%liﬁriafgic %arb\SQillé(?/ éﬂlciijl\é;‘llaﬁ‘}{&)é %té ﬁ?g%@cé’cﬁrac‘fh, h and

those from Boc synthesis Wt or exanpl e ani so -1, vol/vdl) at 4C
for 1 h. [0@93mnidgofdrenfeipecidertd aiangtle af @§yio Cheliphatstalliiwulfeniv addaei d i s
attached to i.nsol ubl e support resin.vi.a an acid.labile |.inker.

Depr ot ect i or%ﬁeo 'tErrltl)nééii GER RS Iofgﬁéﬁ'%wl?q’lég?%ﬁla 8fglletpﬁ%tld<frﬁs ABiogally with a
base suildylasd withargrelipwlechdSrer i@ dromrcaristifg8gi d is coupled utilizing a
pre-activated species or in situ activation (coupling reactions can be done

in situ 36 WH12068¢4 tlmbgtioalsyigromsaderean268oto G iatiphasictallpAox ehylesgemt s
k i i ] T ( dth
TRey . e P orhioffeef AR oL TUEM A Ve b bup, 1R 0 Rom 00T0Ana S0, (0%

depr ot ect ed (ritle Getermineldcatiooylit heid gedipbfihipQaeitmihyl atindatiy oif thecdeptitage wit h

weak acids. such. as _trifluoragcetic id (TFA) or TMSBr in the presence of
a scav&hyiiona thgf%{mc } ) amIEe SRE ,O’BHE%SIIO}JP&H’&PIWQQ for exanmple. In

one aspect, aRhinide 6ﬂ%nﬁﬁ&{i9,tal%catrﬁi_9@opé C?éoc@mf%tl?lileﬂic Apckignal ity and cl eavage

fromthe resin, the termnal am ne group 0O he peptide can be

an amide of a hydroxyl-substituted C, to C,4 aliphatic alkyl amine,

an amide of a linear 2-(C1 to C24 aliphatic alkyl)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 Cy4 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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treated with a carboxylic (e.g., aliphatic carboxylic, trifluoroacetic,
benzoic and the like), for exanple, with an aliphatic carboxylic acid
speci es swohoam7ssyeacti vated form of an aliphatic carbexylisecorsoimssuch as
a pentafluoroester in a manner anal ogous to the formation of a peptide
bond to forman am de of the carboxylic or wth an aliphatic sulfonic acid
speci eslhepeptide mey hawad guspatpt m@hllndnlnééyﬂgteéfefzmm masual dmaVidd Sepeptitle

Al kyt ot eyt T oon Sy SRR B ool Roiab el A B BEYSE"

al i phatgeptid®syl ate or tosylate) obtained by reaction of the correspondl ng
sul fonyl chloride and a base such as Byl’l dine with an aliphatic al cohol,

whi ch "[80%Whol Thanrentidedpt G iaenbon menbe prapareddygny spijale mtheh arlidingum
hydri deg,;gf géﬁ%;%bﬁ@é‘%ﬁfesm%’@@;ﬁ%&h%&'ﬂrepl ﬁ?%ﬂg aspect, corresponding

D-am no aC| acl h the remai nder as

L-am ncﬂmmyﬁnethmlohpcaﬂmﬂl (EMod)ehpaistriycad a;snitdt&speptplleaszﬁﬂem&rts@ch graovi de a

pepti de i oan whi ch can . be o tlonaII ﬁmcally nodj fied as
fogls

53 He in
above. ﬁ i hertie yg HERL, oL tteﬁé’u&% fahonyd gRisHY adpgudeditience i s
for med,pehRde SraERIZEr R¥h 39hh ABIRBAR Pepiidd @ﬁﬁl‘lé%lzeﬁ nﬁrofté%?edsdnﬂﬁo ﬁﬂﬁé Shitable

pr ot ectl ng groups have been selected to withstand the ester cleaving step
to |i bdpruseinkid @@Mwi@f Beagynthesis amsiommercially evaitvhi ey fqrreaampteefdarpeptl de

havi n e carh id.at

For moq, CopBEEnE A AENTDE G Grt, S Bt Bufian an T eBtss bR ufR b b et e
(e.g. ahpenemibalvatiRenNyous st Bk Xedifd depBad £0n NialphadgitoRBledamittratids amoni a
to forman am de (represented as peptide-C(O-NH2), or with an allphatlc

ani ne £9VHERE PBWE 1B HORMS SERROH: ahed-Riphataninaniofstiog stve lp&wnur@mov d any
[ emal ni g LA A grablsy @ﬁ{hoba%lddﬁ%wpqu{ S ahggﬁﬁ% Rfghyed peptide

of the 1 nvention. Fin hal can be
f or med formoation ofah emidenaindda thieptoteotablep}aminml oﬁthemhahm acid Ih@laéﬁ)io thy
dehydrat i. ve,gq% use of . a carbodiim de reagent Acid

oupling such as |
funct i GRER- GRSESIEDACAPRS %ﬁ ths reweerlvestieioted amdpadiqsotdRs GesiRd gl ut ami ¢
aci d C%Fﬁ&’e seﬁﬁéﬁé@ 'ifhﬁpthE geﬁf@ﬁ@@@eﬁ@@m%&@ﬁeﬁ 'A‘c the ERBOHAD s%ﬁﬁés%g%soohg the

above hod, "and the epsi | am ne group In lysine can be converte
am des b@ﬁfdeealthq)ﬁé@mmn@lrmme@ a<aé ané grerrobuerabppet fseleaveherlitsraty thempeptide.

termn 94 0,.aci ds that are
usef ul aILhe 8I |edsoé%[8§3n%]§/lﬁﬁﬂgpqy?1) 18‘15 %ﬁ@fﬁi@ Oqur{f}}pgoq ’ﬁ\?ﬁ‘ﬁfif’ on i ncl ude
the f Olmﬂwﬂen]gn RQETahpETHrbAGtoRYAHHP 288 rev%ks@'pﬂﬁ@‘o'ﬁm}ﬁatbgraﬁy VI 18063/ $¥78899

PCT/ US2006/ 002032 al ani ne pent afl uor ophenyl ester

N- al ph@Pepides crp he sw&ozazedﬂ?ﬁiﬁomlyzwﬁ@fw&%@ﬁw ppptidy iasph@ form. Peptides
pent af | Uﬁt’éﬂﬂﬁé@eﬁ%{ 9@1& %‘E(Jélp sf?(!h%qnéz ﬁmgl g%ﬁlg u%s?d%x@? gl ester;

N- al pha- noC- OXY- mat’n
pent af Ipmfemb}yanmhtaﬁmﬂen an bix pdepkfaee d’e‘nrmsphlefeg bmi azvhen famndatgd Bnd)htefeﬁl ithsopr opyl

ester; Igha Fnoc- L- g%hltam C aC%‘FFe%Pb/ ha 4-

{N-]1- (Sﬁ CheHSRgASioR, 15 LE¥8ET Pffene) - 3- net hyl butyl ] -ani no } benzyl

ester; [0poA! ph@()l'f}f”ﬁl% of v dsfer 86 1 (ARRTBId e {'esm-hnked eg tide d nng

1- (4, 4- d| met hyl 6-di oxocycl ohexyl i dene) - 3- net hyl butyl ]p m noli enzyl

ester; skathpsiheanretong. fgh exaamile, vatigdnakpsa sadh asl a £§1léexcas af phimo 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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Frnoc- L-gl utam c acid g-benzyl ester; N-al pha-Fnoc-L-glutamc acid

al pha-t-butyl ester; N al pha-Fnoc-L-glutam c acid ganma-t-butyl ester;

N- al pha- Rvoaeedo7gdoat ami ¢ aci d gami na-t- butyl ester pentefiusesepimay |
ester; N-al pha, epsilon-Di -Fnoc-L-1ysine pentafluorophenyl ester;

N-al pha, epsi | on-di - Fnoc- L- | ysi ne; N-al pha- |

- (4, 4- Disingt detivatihggreaficotedaypwindh pgptide ohbminys)eh iyDCR; BRIU, IBTRAROP | ysi ne;

N al phas -L-J.ysi.ne; l.oha- Fi noc-.N-al pha- (.2- . ce

Froc. ol B 8 Rl ORET s T, SRRkt n epimpupdgptes

N- al phateptdt@fedMnd detached from the solid support by acidolysis cleavage with weak acids such
epsi | on- -ﬁ4, 4-di met hyl - 2, 6-di oxocycFohex-I -ylyi dene) - 3- net hyl but yl -L- 1| ysi ne
. N al psddiluoroacetic acid (TFA) or TMSBr in the presence of a scavenger such as a thiol

o SRR S B BSFE N Ao b RS s ot
N al phafufetionalityepsicleanagh-ficeh by resing b tderdines bmétie group of the peptide can be

N al pha- Fi noc- N-epsi | gn- acetyl -L-1ysine;, . . i i

N- al phaieBiROCYIR & FEPYBIIERa ol BRGCFBORYHC Liflygragastic, benzoic and the fike), for

N-al phas bRt Nigks! aliﬁﬁ'a'tfc'cﬁ%kkﬁé Y¥&# Sfscies such as an activated form of an aliphatic
N- al pha- Fnbc- N-epsi | on-t-Boc-L-1ysine pentafl uorophenyl ester;

N- al phaafbepgliNead sudhoas-atpenfafluorossteeinyd mbnrey snalegoubita@thefarnkativo-of a

o oo pep DY AR R ERG s S B s RSN AL Stia speces
N- al phgsidmg adulfohyl @hleridbpRyibah a Rl HGiantid@ hithe NFRRAmb! MhBOpéRIdaNI ne; N

al pha- Fnoc- L- phenyl al ani.ne pent af | uor ophenyl ester;

N- al phallirasivalya st grmiraheginxgan be-aletl s yitbntoy exampleran divhaine:

pent af oy AR @25 R B ER b SlRFou Il ByReachR b T DL oY)

kl: g: uL amsi-rEqionﬂEngl sIulrfanyl-‘t_ra:hto_ﬂgﬁl_ﬁﬂiﬁaﬁaéeth)abla hsl,_ gjrrliﬁi?ﬁvme a@ehlbliﬁftilc:awohplhﬁmydhl ester;
Cst et AGHpHA RN oA E DU I TR bydide) of an ShpoRic

N ool R R B B Jie 0GR L)tk i e

pent ansichlp) with g whemdef éﬂr]a-ranﬁn(smm&ﬂwlbeulsaf,r gu thé peptide synthesis procedure to

N al pha- Fmpc- NG- 2, 2,5 7. 8- pent.anet hyl chro -§-sul fonyl -.L.- ar gi,ni ne;

- al bharPTRE 2 RepiRe R BicipyensS WA R heCol ORIy et reC AR T

N- al phambtie£ asyectd whed ﬂ@@ésii’ed%)e%ﬁdé bRt A Re1&ERE esfokhed)fbr éx_aﬁf'{gé BY 8tid

pent af | uor opheny_f ester; N-al pha-Fi noc-NG nitro-L- arginine al pha- Fnoc- N
G t osyInheseygihesiseandiheside shamprotting sewes Aavaksen seleegird igwithgand the

tri-O | .- - - i,Ne; I - - L+ serine;

N- al phge-gﬁ%lg ?%hggé 9\% g@%@% E;%@HE%}?H}E%%@’ Gg%écgbﬁ'b@ﬁ%ﬁ{é%ﬁé%%esphoser i ne;
N- al phaakinger feedmitpxlylit acént the ,C-tédraimahendofithe pritideut formked. The Crerminal

N al pha- Fnoc- O t.- butyl -L-serjne N hydroxysucci ni nj de;

N- al ph£apesyliensid pi e qorvedsd focn aqt it f,%%fipﬁo%ptntﬁﬂ%%@heﬁ@; ester) and treated

N- al phag; 5 - e r LiAE 1 5 ide- 3 i

oL CORETRC RSN AN ORTE Bk pepyte 0L or it

N- al phanfahpbat©-anine g¢ destribéwt abome keform an aliphatic amide of the peptide, and any

N- al pha- Fnoc- O- ( 2- acet am do- 2- deoxy-3, 4, 6-.trj - Q acet yl -.al -D-

gai att SR PRSP CEEE HP BN RE RPRY e Hempce the e Faeoi@e PO BmBtion - va i ne
pent af | Adli@RERYA Casindhal carboxylic ester can be formed from a C-terminal carboxylic acid

N- al pha- Fnoc- N- al pha- ( 2- Fnoc- oxy- 4- net hoxybenzyl ) -val i ne; N-

al pha- P8 en mliphasicalqoroFdehydiatie peurhiagphenasiy) usg aif psarbediimide raegespheny |
ester; Mg 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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al pha- Fnoc- N- al pha- net hyl - L-val i ne;

N- al pha- Fnoc- O ( bi s- di net hyl am no- phosphono) - L- tyrosi ne;

N- al pha- FwoQeds/d7g899si ne; N-al pha- Fnoc- O 2, 6- di chl or obenepylrals2éognomsne; N-
al pha- Fi noc- O 2- br ono- CBZ- L-t yr osi ne;

N al pha- Fnoc- O 2-chl orotrityl -L-tyrosine;

al pha- Bhasen @éﬁfﬂ&?mpl’ﬂ%ﬂﬁtﬁhd‘i—?]pbmFﬁ@C'Nhaéph@f{a-Fﬁnmc)@-mmXYbewi)es| ne;

N- al ph Y ¥ C: Ot -buty si ne;

R T L i e S R

N- al pha?-rEasnaN-dlplfaS@aFmb@oﬁy‘rndnétﬁéy@‘behzﬂ)igl@’&ﬂé Yent@Si @6} heNyl ester; N-alpha-

al pha- E t-ggspartl ¢.acid beta-2- adamantyl ester; NF-) ha- Fnoc- L- aspartic

acid b HamiA acibsraihsnyliseprpyl egie] Hr?éplmnﬁeo@agptamw widalpiatiet a- 4-
{N- 1-{6\14 1;1(414 H’Prhé}){ - 26! @mﬂw&w{gt@&%ﬁlﬂﬁﬁﬁsﬁtyﬁ HELEY b Y idkerafi no}

benzyl es[ r a-Frmoc-L-aspartic
al pha- zalr{hﬂ-lfmoc( H-glutdmmad@gatﬁmﬁ%{mwymdmheohyl Rdehe;)oc&elnhéwam)wl-] am no

v o pr e RBb TR -achaP} Peral i o ek L dubuie ol apbiol ESLT Nl 1
acid almpiie-L-phubiilc R £benAi adt@hRe ﬁﬁR&Fﬁm@ﬁ_p?lhﬁahﬁc agh %ﬂ?ﬁltaout};l eQﬂéf' W- ester;

N- al pha- Fnoc-L-aspartic acid bef a- t - but ent af ['uor ophenyl ’ester; N-
al pha- P@@'ﬁm%bﬁhﬂtﬁ@l%@l@gmiﬁu@d&ﬁtalnNhlpb&FWCﬂethmmdea-t—est er;

N- al ph 2- d tafl I
esf1 erIo %II\JIIE: &ﬁr noC- (%Hh%{l??leﬁtgr qfl’-aﬁgg?’ﬁﬁsé Ogﬁg Iyrﬂo?if}gflﬁggg@% lé‘?l%f?ﬂ}??‘é{]g%nyl
ester; ebtealmhmﬁ,em}oﬁal-cmm E-Zydﬁ[ﬂ?N—élpha-‘l =(4 PED A NE M oo b RIISH SR EL -

N- al pha Fro gk a- ( 2- Fnoc- oxy- 4- met hoxybenzyl ) -1 euci ne

pent af VigFspHaRyN 'eéélﬂféYFmRP &rlp{ﬁlae ﬁﬂ@ml%tn%bimmw -alphp-igcri-alpha-(2-

N-al phawfgss: #ﬂ—lﬂeﬁwxﬁ?&}zgﬁ*N ﬁ t@bl{ : so’{b iloli Z}'?fs(fﬂenﬁ B afdodqgophenyl

ester; N-al pha-Fnoc
N- al ph&pﬁlnmel beé-diethyls2, 6{d1mbm&bm:ehyyﬂeﬂe)-aapah§albuﬂyﬁL INsiak;¥-aipha-

F b trit t f |
vl prd i Pl P RO Bl R Rheb LS Ml bt e ysines B v opheny
est er ; FhRIPRPsikIPE-choRECBZLB.1thik:; N—hl Q’t Fﬁﬁ)ﬁ:w-epsﬂon- 4-methyltrityl-L-lysine;

2-(acet | ai ni no) - deoxy- 2- bet a-ql ucopyranosyl ) - L- aspar agi ne;
N- al phﬁ fipbe-FraosaY-gpsi ntgpptyLL ]afgpg,rhi@ﬂpi@r-Fmoc-N epsﬂon—benzyloxycarbonyl L-

N- al ph AR hstid

hi sti d%gﬂ%%%hexgﬁg éu uEnHtsa ?@néﬁ NE‘PME’%%SP%&JFE%' 'lgil{l%l ne;

N- al ph@elﬂaﬂﬁorophdnm bstdrt Nlerlphathbd:-(N -8xilon-trifluoroacetyl-L-lysine; N-alpha-Fmoc-4-

N-al ph thyI L-cystei ne; N al pha-Fnoc-S 39 WO 2006/ 078899

-S- ace am do
pCT) Usab]%? syl e mﬂw ey SihenidslsaimeaNtghecpren g Tiwsedr
N- al phan&PAamnd s >4 GiRCE - gﬁénylalanme, N-alpha-Fmoc-L-phenylalanine; N-
al pha- m)c S—p met hox ybenzy -L-cysteine;
N- al phalphaﬁmc&b-phatywwn@ pentathioreytengi esesr; N-alpha-Fmoc-N-alpha-(2-Fmoc-oxy-
al pha st ei h c-S- utyl - L-cysteine
pent af ?tg &f’ﬁ’%ﬁy glgetné(f ey F\gﬂai};:% %\T-laﬁ%mn}q }Eliﬂblop enpyalaing;dN-alpha-
N-al phanfoducpiaitae ?Bﬁtﬁﬂﬁ&bﬂiénypé’s‘ééreN h@ﬁﬂ&@%ﬁﬂﬁfa‘(@meﬂﬂﬁetﬁéiﬁ%mzhyd )-
N al pha- Fnoc-S-trit L- cyst ei ne; ?p a- Fnoc-S-trityl-L- cystelnlg

pent af LeglpigpesN-a g@@ﬂﬂwﬁﬁémgiﬁﬁﬁlbﬁﬁémnHWﬁnnwﬂumﬁph@a@eﬂmsBbdphuse in
solid f pe are co rci rgexanpl e,
Fol 6 BHRES RUAMIESS A RTRL AR5ANR SRITELSLALLY saYeN. hhexobgerarml .
from SggnmaAticililc gluanam Q\alalpﬁ@%ﬁib)‘NG-[(ﬂl%%ﬂoxg@3 JBeRcESShaNBh R 1RhyPE
prOdUCfd by, a solid phase synthesis usin 0C
-arginine N-methoxy-N-methyl amide; N-alpha-Fmoc-N"-2,2 4.6,7-
pentamethyldihydrobenzofuran-5-sulfonyl-L-arginine; N—alpha—Fmoc-NG—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-NC-nitro-L-
arginine; N-alpha—Fmoc-NG-tosyl-L—arginjne; 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-

38



strategy, wherein a first Boc amno acid is attached to an insol uble
support resin via a HF cleavable |inker. Deprotection by renoval of the
Boc groupwdo@nresypl i shed by treatnment of the Boc-am necaajsdoosiodinsdFA. A
second Boc anmino acid is then coupled utilizing a pre- activated species or

in situ activation. After the desired peptide is synthesized, the resin-
bound peptyildeplicspieerine;Stalphia-dinepcdetbennd d-serine Nkﬁép@oFmacQJbbw Lvi a

cl eavage. us trar h F. TENSOLf ditive
such. asoite N eRe EisB R RE Safie B b b B e oY -0 R e

car boc gt N—Q@H@-Fﬁioei gireddife; N- @1@14&@&100]'@%631‘1@11 d%ghotm’eomﬁeiNm@mF oups
are co%)ftl ble with HF cl eavage:

Arg(To oc@tb@(%ﬂﬂ)-thrt%mgl\l-zlpha-ﬁgpe@ﬁ b)ltyl-(I; @(%;\Lalgéar f‘@g .@-tmyl-

Oy a- meurpid R AL mbNe PEdagS 0y o SRRl PR o1 1 o ng

pr ot ectgalagtopyaupsy] R ¢heoninas Nilghavifrhde- TRMBOE;N -atphe &nangel - valigy M s) ;

Thr ( Be IPRitsbyORMRBEIT CFHIbe ot BRiEbe 2 T s ey S e g AT h - 7).

The folg} -
me Mos)ﬁh‘éi HoRKo Fgﬁt{zr.lgmezs 903 Alo ﬁ;ﬁ) balﬁle e%ﬁﬂ%@g{ény‘l? Laavage:

(M's); Asp(0Bzl);
Lys( C -alpha-Fiyod- Eralﬁi)q-meﬂusfi}@wﬂie%)N-agﬁrd(RD)IOC-@y(b(SBilm)ﬂhY@Q(lﬁ@hysphsm)ﬂBzI )

R e S S A
st r at eQyphdSFmigc-Oaz-BRShhd- mﬂieg-tmglheals ammymhw@xztbmafd@@@l Lrayebainef RCC) |

di i sopropyl carbodii m de _@gDI 0O ut met hyl - and
t - but ylalnhgyimeaPtearyink gspthwSmwéal@ba Fm@mqﬂmr@ tyrestes; NaA@hMATU, al |

f whi f ty
19 orma!t ?21}1500 9"319E '[ Flﬁgm;dgﬁl cf% A t'éru\ré t 3{'} PQHQ glg |c@%:‘[aﬁrLl onat e or
car boxyl- ty@os@ﬂfmpqaﬂmﬂuocophenﬁ(bsanWdtplﬂd?mcﬁagaapestlc pmé paﬂaeldadnynant}éasibl,

but yl - | f t d t h h d
bt P ae RSP 80 B B RUATIR APART t0 SPRGA ) or
Leuchs' 1 aikdhiofel &, RelphhsBHoc-fSasphrtiB a&ﬂ%t&h%%%}%%l—d1&ﬁ%ﬁﬁ2t@r m nal

am ne gnd the Cterm hal car boxylic acid 40 WO 8899
PCT/ Usm@ﬁv/cﬁﬂ@m@@hdgteardgncmlbbeﬂmemo& &ehzyl midn,N élah'aEmpdp agpattes asitht heti ¢

strate ou LES Wil 1

expl ai %%H’ {]tklﬁg (? %B}ﬁtwwlﬁé?@&??\?’é}lg?g%ﬁ a‘#ﬁ] Are éncl’ btfenggeggf 0 be
non- | i W%lph@—Fﬂ&&E%s@fﬂﬂ'@&@%lpﬂé@ﬂyﬂ@térhlﬂ dl Lﬂ’lh&c-Ue@ﬁartleaéldl‘b@tadfﬁensﬂeci fic
peptides that are representative. of pe es_disclosed in the app)ication.

The pepsicad¥b-alphe- Fnll@CsL@apam hcléﬁ&phﬁﬁdﬁu Y esier: dhaibhis EAIos- INATRSFH 40l DA no
51298 bl e ATl g% 18,06 g ORI ECrbenRghspar St 9 oup o
of t he alphialmecichspatjoatideetartriadimantyl esttr pattefludrgpleenibetérgl- -aploFFmbe t est
DO e et K COTLBLIS 1S ke 0 L, RSBLL 05, 2 SEucrice) M and -
coval enjiln Bendedehdn@Pliffiuorophenyl 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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bonds to the N-termnal amno acid in the respective peptide amno acid
sequences; an -NH2 denotes an am de of ammonia which is covalently bound
to the C-wennienakssend of the peptide am no acid sequeneeT/USzaspbm®32

| A--Rel ative Efficacy of Test Peptides in a Muse Mdel of Asthma 1.

Protocols and Methods [0097] Experinments were designed to test whether or
not theacmatms;dqm@hyldecmdn@pﬁéaﬂuqreshenﬁ]eqstqrdﬁalplekﬁnwstbimzsétlecysﬁmm|N-

h t d
mouse: rupgr 8P S G ReTesaie B Mt S b Bor RSN Y v
as descdlpleFnby-SIngarL-eystéhe; N-AHM)EmEUPt-Butyhs -ysteaiidndluciphe®fl, a
control peptide containing an N-termnal nyristoyl gr and t he sane

ani no a‘@F Nt hgdiep esiugdthigt - CYéﬁekflén@eﬂpthaﬁ?r&drh‘%ﬂﬂlé@ -L¢gysteine t he random

pr oposdi e ARGT et N- oY Bl rRPbl ofgng alShaes g2 os! e the
subcut asryetwml pﬁnitaﬂumephen}&veﬂkd yIlien¢ ardvather aniihd a&déeagénwwm 1136 i solidAfitaee 14
I’ISI i zation, the ani re_exposed i zed oval bum n,

d ls.
oo mthelR kb ro e chmmen Y & G bler oF Rarae: o CabroS PO aRE { ho
72 hr tA@aﬁ@b%oxmeacﬁﬁca&@m&%ﬁbmmﬁbmkld}reh(c@ﬁnﬁw CMathafe! | ver ed

usi ng a Buxco system nebulizer providing a fine aerosol for "90" seconds.
Fi fteenl0M®N pril ¢P@mldﬁhmayalﬂoéleag@@ﬂedbhaISbledlglmseSﬁltheSwqutm Beﬂst pepti de,

3 diff db
vty e W GERGSRY B0 Ao eld b Malhe il iroPERRSE BHEL ] o0e”

only (5cﬂedva1®1fa lih K&, Eétidn®Y)rembhrgl dWﬁM:’B@@g‘dﬁb hs R/SoriPisHRe P itRR YRk ef freely
soluble in 120 nmv sogwm acetate, pH 7. The various controls used in these

exper i fBaBec-aping agd wahdd'A- nApaemd Boasanipeacid maiben exnied wiliming@Brecar r i ed
Oul 1 D RHIEE GRS BP I Vi RO0RAC AR nPdesFEPUIIRN SrfiRS14d HBEH00/ 078899

PCT/ US20 repeate t1nes. rain variations,
t he abdawnépp;ﬁ'rdermdeprmasted epedéteched fronBtielsb i suppertuidleleasigaiukiap aptrohgcol .

Both sti I n cin secretion, in. mce eated with 120
M SodidsHh H@ ?E@WfWWI qVgShel 2 thiqd Cglalnﬂpwec{ B a0
Fol | ow ﬁi@te&tﬂﬁe PEjHaa Gt hﬁ?ca%@éaﬁ&'f@@enefa% cﬁl'?l'ng%leﬁvél&r 1Ra6fidkinged and

bronchoal veol ar * | avage (‘BAL) perforned on ani mal's per group for analysis
of sec rm@t@dtlrrwoups gro oo8patitdbiveth [HE ¢ldivage: e%rg(M@)g@YEé‘ﬂ-Me@BZi) dtislZ)f or the

| r,ot f C, d. nucin
e s R Tash o by F IR Gz b RS . A IR S AR A AT e o e
Pept i dersms@aﬁm)emgsgyecyme@) %@{Dmgﬁp(&b? rteys@wemﬂ), @hﬂurd@t !FﬁgBr-Z)ee 0.9%
NaCl None Yes Saline control 6 Endotoxin-free 0. Test
pept i derB(RHY: Bis(Hr The fdloygpgproteciing geqyps ér,@tcomtlble Wlth TRMRON?

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 TMSOTT cleavage: Arg(Mts);
Glu(OcHex); Trp(CHO); Arg(Mbs); His(Bom); 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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140M Each test peptide peptide Test peptide 6 Endotoxin-free 0.9% NaC +
Each test Yes 100M Each test peptide peptide Test peptide 6 Endotoxin-free
0. 9% NaClwe 2baaiisgoest No 100M Each test peptide pepti decTastooeepioste 6
Endot oxi n-free 0.9% NaCl + Each test Yes 10M Each test peptide peptide
Test peptide 6 Endotoxin-free 0.9% NaC + Each test No 10M Each test

pept i degrpespedndee diemdaally anqdéfint acepiding Ersptheti¢ sirategyeoutlignabsel + RNS Yes

pepti de (RNS) 140M RNS peptide Il. Analyses of BAL fluid [0099] Mce were
sacrificed by cervical dislocation, followed by rapid exposure of the
tracheagEXAMPDESrti on of a cannula through a small incision.

Bronchoal veol ar | avage ( By fl UI d was collected with 0.5 n foI | omed by 3
x 1 m [BEYlcont aFmVﬁ@ﬂcm@ﬁ*( expiymed bysthafgllovdng ilbystrativs grgpplesAbaty | yi g
vas sengt el i fe fis-fimf! %H&lésﬁﬂn‘d@ﬁ% s HdnPlestifPO dpeligal | on
prior to any an yses bein per or ne ree superna s wer e

anal yzewpfides thdrtar@rwsasmtmvﬁofrpcpildBS\dmskmad Ei.ﬂlSApplmahoﬂ The p@tﬂm aremuci n
anti bo 0 react nouse . muci n. e ifi aII , ,a _nouse

ot | - VLR el GRS A8 s RSl SHEA oD g B aY-er A AB A ecr et ed
muci n vxﬁa/dﬂmitéhﬁlﬁm@rbaﬁﬁagféu $¥8ha CORRARMAL &Rink 1N orf@E NefBAkd FidARhAdVer e
normalized to total protein as detenm ned by Bradford assay. MiuCin content
was ex ;ﬁﬂ@sﬁﬁ@@lﬁﬁ&gwlmf\ﬂ@ areinglacil seguensetwhith & iadicatedbyiarPeatidé # ofithedeshus t hat
obt ai ned o ral ti bod ELI SA data were

st at i Stpeg Ty eakg o&t%@ﬁﬁ gy%qhgpv% A%\TSWAQ/“%AM% ‘f‘l‘xﬁeaﬁ?al data were
consi dejbbebvitions tfmgﬁétbyl aﬂdfaf:@cyle RéspEdtRly, GOIGh 9é c&%@éhﬂtyhﬂn@é&n%ldé’i WO
2006/ 078899 PCT/ US2006/ 002032, [ 00100] Tables I1, 111, 1V, V and VI bel ow
sunmar i 989% fodthe PNH-seningk amymeiagidsn degyierRRst ve peptidg amina eid sequsrcesrABAES C ni ce
and BP f I tides,
e e e R L
pept i dedmind atilesequenddici n Secretion in a Miurine Model of Asthma (Experinents
in Balb/C M ce) Pepti de (peptide #/identifier) %control Mean error No

eptide 100 4. tide 1 33.8 5.8 tide 232 96 5.2
ﬁy}r)- pepisagyl @bAﬂRe]rﬂhV@Efqy icacy oP Test Peptides in a Mouse Model (r)’?/ Astﬁmp

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 M, 100 uM, or 140 pM), 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.

Fach experiment was carried out in 6 mice per point, and each set of experiments was
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nyr-peptide 233 21 14.2 myr-peptide 234 8 4.2 nyr-peptide 235 13 3.3
peptide 79 10 3.3 nyr-peptide 234-NH2 27.8 1.6 nyr-peptide 106 33.6 5.8
pepti de M6)20@A78898. 3 myr-peptide 106-NH2 29.3 4.2 nyrcpaptideod3p- NH2 51
2.0 Ac-peptide 106 21.5 18.3 nyr-peptide 137 55 4.2 nyr-peptide 137-NH2
56 3.3 All peptides tested at 100 M All values significant vs. control

( p<O. 00epeaisdcepmesny, Fo tesbgitaintto-gRm yaiations, theshy vRRE)erinadst &/ap repemed iim

Secreti ' ] L ments i L e) Peptide
o6 vean DUsrbs b G, A8 R BTl ER R

nmyr - pephicd&e&teé@viﬂqll.%)/mﬂ\ﬁdil;ﬁyaee}ﬁe&g(dadﬁncﬁiiﬁoxﬂﬂ)’é’@vege?iagrgmﬂ tﬂvalsihé eentrbl 5_4d5- 1
43 WO 2006/ Q78899 PCT/ US2006/ 0020 nyr-peptide *x .8 nyr-peptide
79 48 Hollewipgthe gasthachalinechalenspothg anirials kst seerafiopd andbronchoajvedlysr - pept i de
91 68 . ' 1. ' 100 gM  * =
va|ues%§V%ﬁ5?%%2%?H§§$§%%ﬁ??gﬁmF6%%g@%%f&ﬁﬁ&Qggzﬁﬁggggggﬁ% I cant vs.

cont r ol[009840. 0Tpble ITiahtaded the gdecal prBecal o1 tha experanddtir i ne Model of Ast hnm

[ [ [ 9 tjde #/identifier
(CE;(]F ?‘(r): rrgp ? 2r ! nN(Lj:aIp ¢ E e[i)t i'(gjt%cof)fglt met aaréhofilegpnducgd ! )

mucin hypersecretion in the presence of test peptide

Test Group # Treatment Peptides Secretagogue
mice Challenge

Saline control 6 Endotoxin-free 0.9% NaCl None Yes

Saline control 6 Endotoxin-free 0.9% NaCl None No

Test peptide 6 Endotoxin-free 0.9% NaCl + | Each test Yes
140pM 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
10uM 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) 140pM 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-MUC5AC 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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MANS, nyr-peptide 1 (100M 29** 4.2 RNS, nyr-peptide 232 (100M 108 8.5
peptide 237 (10M 67*+ 8.5 peptide 237 (100M 8** 3.8 nyr-peptide 106
(10M 74*wo200cf788wyr - pepti de 106 (100M) 24** 9.6 pepti edeTABB00H0MB2 64* 4. 2
pepti de 106 (100M 40** 9.6 nyr-peptide 106-NH2 (10M) 67*+ 4.2

nyr - pepti de 106-NH2 (100 17** 5.3 * = values significant vs. control

( p<0. 05P0160] =Toklks HsIIElYnVandafkbelesy suameries the gect@f various peptid¢s.an

ignifi t ... 100 t ment 50..05 bl o [ t] [
Ut ne TR poeggtoRdp Al € GE Ao, BRZ ik sy Toble o PERMRLEE, " °
Secr et i @Rio(Yteof pepRAsS, RukinRRBlelif waip&teetn 46 MWISEODOhIAGhOMntMANR. RRPt | de
35 12 8 RNS peptide - 100 100 [00101] Experinents were designed to

det er mipeptiddle duration of action of test peptides in a nurine nodel of

oval burt e SFCHIAHE Sob:Rublr i g afine PRl ot Mo ek HRAR ACRMRIC s

oval bumnr—Ater—#2—44-WH-20606/-078899—PCTH-US2006/ 002032 hours the
secr et a%"é’é'@éﬂp?iﬁ%%mm‘ﬁér)aé)é cqefrelyYerp BiPTder osol i zati on. The test
pepti deg ideL Of 100 MSONULjoNn) Yef£ admifji stered by intratracheal route
30 mn, %gasr{ﬁ ﬁ, or 120 min |prior tqg nethachqline challenge. The aninals
wer e sladANS, aed-pepddBAL per fid@3n®&d f gr5.&nal ysi|s of secreted nucin The
r esul tis—ef—+his—experirent—are—givef+n—Ttable VI. Table VI-Duration of
Acti on %Tﬁ&@x&-p@é@??a%s in a¥urine| ?EBxperiments in Balb/C Mce) (% of
Cont r gl )73 prgghg7g,u mn 120 nigy  Peptjigg Contrjol 100 100 100 NANS,
nyr-peptide 1 7 44 50 RNS, Imr- a tlide 232 100 100 100 Ac-peptide 106 21
72 70 | pepdptide 286 23 48 57 | 21 14.2

myr-peptide 234 8 4.2

myr-peptide 235 13 3.3

peptide 79 10 33

myr-peptide 234-NH, 27.8 1.6

myr-peptide 106 33.6 5.8

peptide 106) 33.8 3.3

myr-peptide 106-NH; 203 4.2

myr-peptide 236-NHj, 51 2.0

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 uM. All values significant vs. control (p<0.001) except myr-
peptide 137 (p<0.01) and RNS.

Table III-—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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[00102] An alternative nouse test nodel and nethod of quantitatively
determning inucin in nouse lungs is useful to evaluate the activity of
pepti des wb 200w 7g89@sent invention. This nethod is descrchasdgoboans et al
(Am J. Respir. Cell Mdl. Biol. Vol.31, pp 382-394, 2004). Briefly, Balb/c
femal emce (5-8 weeks old, 20-25 g each) are sensitized weekly for four
weeks |Byyi-pRDtidpa7 i toneaB5’(1‘ pt J1.Bnjlection of 100 L solution containing 2.2
ng of [atum Htoand—20 of —oyalbdmin in normal saline. Seven days after
the |3s yﬂ' eﬁﬁaemectl on 4gt he mj%e are chal l enged by aerosol adm nistration
over J0nydpuptias 18f a 2/5% sol uig.gn |of oval bum n di ssolved in nornal

salin The aerosol isigenerated wijth AeroM st CA-209 conpressed air

nebul i ZéYr-RQDh@eﬂdS I nc 351edf pF@3 NB). [00103] Three days post oval bumin
chal | en 501 . “thetest——pepitde is delivered in each nostril of the
nouse iﬁﬁdiw%ﬁd%f)l guot s g\gler 54 inutes. Fifteen mnutes later the mce
are treﬂqugbpmémsgaerosolsozed 190 ny ATP solution over 5 mnutes. After 20
m nut he mce arelanesthetized by i.p. injection of a m xture of

ket ami nfellp%yidaztamdaah(&i) peepronmazine and the lungs are perfused with

sal i ne "4 salukmesigiifjbdnt warainaol (enios);ct e vaus staiifikinood chitesh(po@01)pul monary
ti ssues. Under deep anesthesia, aninals are tracheostom zed using a 20
gauge THHIOIVI MuchiaSawtaoRiifa SMeihé Moad SYAGKSANOUI nati on via the abdoni nal

aorta. Ekig@,t,hl\éﬁts(lﬂ%a“p/@rplfl&?rml dehyde in 0.1 M phosphate buffer, pH 7.0) is
infuseé mtratracheally at 0-15 cm pressure and the lungs are fixed in

situ f mutes,; renoved nthethoracic cavity and fixed overnight

at 4C. %8‘335 are embedded in par“a(}ffi EVI cut into 6gin sections. [00104]

For flypesmideidentfier) ng of NMuwinbrol | epstels are stained using a periodic

acid Hluorescent Schiff (PAES) staining lprocedure. Tissues are first

oxi di 28¥% Psptides per i odi ¢ aci d | W9 wo| 2606//078899 PCT/ US2006/ 002032 (10

mn), r| T Jdzkavie fHuorescent Schiff's reagent (0.5%
) Rﬁ%"%% PEpde | q’i‘o‘o&wg}o g b, .

acrifliavine sodi um| mét abj sul fite wt/vol, 0.01 N HC) for

20 m N,RNS, égﬂd@lgggo 1@0€M)Om%ed K20 Jand rinsed 2x5 min in acid al cohol
(0.1 N HCT in % et hanol Slides are dehydrated in graded ethanol

sol ut i| peptidaZB7a(10pMBd t o air |[d¥Af+i n|8e dark. Once dry, PAFS-stained slides

are C(N@%—Wb@é—s@. pounti ng nedi um (50% Canada bal sam
r esi n, PSpiige t(I%Q‘PMMéI i cyl at e 8¥Ei sh<=|3 8Chem cal s). [00105] For the
quanti LdLI Un T PAFS—St Lped s are exam ned under the 40x
obj ect {8 Prg &GJQP ]}L/B fiel dsﬂf*rom Fpug axi al bronchi are captured, and

caner ap$g mﬁwl@g 00ft aged JugRg MggnaHire 2.1 (Optronics). PAFS inmaging
i s perntor by ex |t| spedi nens using |a dual excitation filter (500 nm

and 57 deptidepakedunipd obser vijrg*specidizens, using a dual emission filter
W th peaks—at 531 m (green) land 628 m (red)_ For each field, an inmage is

first @é]ﬁ&ealtoédlﬁ@ﬂt’ib onIy t H#0F&d h8&ui sl ti on channel on the camera (590
ns EXpuaw € Y then—reelapt ured using both the red and

green|&Ha él‘%e %%ﬁﬁéﬁ%rd&%§ 2 ed, 450 ms green). For morphonetric
anal y$ha JBfad POIREL RV (a9 | 5.3

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

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

(% of Control)
Mucin Secretion (% of Control)
Peptide (Conc.) 10 uM 100 pM 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. After 72
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fluorescence-intensity of nmucin staining are then neasured using | nmagePro
Plus. Volunme density of nmucin staining in the airway epitheliumis

cal cul at estob@vmedoegi cal ly. Briefly, the ratio of surfacewmeesoesfosst ai ni ng
to total surface area of the epitheliumis divided by a boundary |ength
measurenment, which is a product of the total epithelial surface area, the
bas enentouietis semelapesvgt methaeholing avag deliecred by avemliastionda The testpeptidessSQl t

data i e ' el lul ar, .muci p, cont er

sur f acek 5 S0 B ) e adthtE b LRG0, B BRI aBFessed as
a fractprivr toinectiokhdlirephtliglge ahecamihels twverdmft&l dd-BAEfpbabimed fofer osol i zed
Ac- peptide 106 Peptide Admi nistration on Mucin Hypersecretion in a Muse
Model  vitehsisssisetreted muciit hfyiesdtsof dhs experiment aysivendn Tehle VI 00106] The

ef fi cacy of aerosolized Ac-peptide 106 on mucin hypersecretion in a nouse

nodel of asthma 2r /i concentralions. iefly, 5- to 8 week
old BALB/c m ce%?gﬁwgg(gﬁﬁéﬁ Oﬁ %gfe ébﬁf{i%eesdnﬁblﬁ%ﬁﬁen Exampl e 1A for
3 weeks with oval bumin. On'‘DERST2RRHT M € chal | enged with
aerosolized 2.5% ov - Cony for 30 minutes. Three days

after oval bumin challenge, each group 3min c@0 min = 12@mipgs adni ni stered an
aerosolized isotoni ¢ sol utHeptidef Ac-peptidel 106 at 10 mMjor 30 nM for 1
hour wi tth an Aer oM $Coa#oR09 nebul i zer.100he| nag® Medign aer odynam c
di ameter of the aerasQNSPRyipehRde V8S T 49 Umu(Tanggp0.4 to 4.7 um. Gven
t hese concentrations AC= - og, 106 andti rarticte size, the
cal cul at ed pul nonar) E‘G?jrfl:%a ]dgfkﬁgxc gl"(f?ti em%’a Watdo 0-138 ny/ kg body
wei ght and 1.1 ng/ kg253EROAEIN0:  redpeddiviel V2 46 w2006/ 078899
PCT/ US2006/ 002032 [ Bentidq 10&- pept i dé 18% aldni4di strab7on|was i medi atel y
foll owed by aerosol admnistration of the secretagogue adenosi ne
tri phosphy ( AP)tefdAe mdusa testibde Jandl atetliod ofiquaiitétativelin @etointi@inganiecin
sacrifi.ced, and the | ungs re harvested within 20 m nutes. The lungs were
s ittdise bnen s vl Boeviite BardrabHRRIBIRIO b PR E | o, and
sect i ongethod {136l BYTEWRSE & YRR T tdsh¥ eEH mlmgﬁ%ﬁ.t@ﬁ, Rgsence of

0

mucin b quantitative inmmunohistochenstry accordi ng he met hod of
Evans e2004).. Biglhy, Brlb/Réspile mice@8ty winls olBi20+25 g/edchBart seqmitiZ€ vedBY, foR004) .

Th | t i i 1 t.hat - tid ff ti i i bit f
AT | ndiBeNeok iRt Dieree § GReaipnss 106 MEroiufion Gonanin2 2 e TRy body
wei ght 1saft%ﬁ@99h@%%¥alb@ﬁﬁﬁp'@a al's'aliﬁi(aééb%h'd% Ser me%gtti.@t gll@cti? lybility of

test peptides in 0.5 Norma I ne 00108] Various tes ptides (1 to 5
ng eachhicaereechabénged tbhyaatosalctiuriaisehtjon aver Blliminutesadf a 259 sohtiomwfcap gl ass

vial s and,ali.qyots of. 25 L of ..0.5 N saline, pH®6,5, re added 25 C and
anbi entO BREEEY dBstyindartef TaliRg Thegorsdl s gersiated y&&%@?ﬁﬁfﬁmﬂ est

pept i deotipp&ebd/AsnetiMBY €ISI0s, Whd hBédisdf M4t al i quot of saline, its
solubility was cal cul ated and designated as nore than the cal cul ated
amount .[00HE, THre dysgossiovalbumst clpdipgded 80 disf thestest rieptidaistdelivaned in  t he

first 25 L aliquot of 0.5 N saline, its_ solubility is stated as, >140 /L.
Simlar agj‘l} n@sﬁnl%o%—flge mouse in 10 p aliquo’cs over 2-3 minutes. F%/ﬁeen minutes later the mice 1

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 intrafracheally at 10-15 cm
pressure and the lungs 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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ng of a test peptide fails to dissolve in 1.7 nL of 0.5 N saline, its
solubility is stated as <1.0 ng/nL. The results of the evaluation of

sol ubi | i twoabhosvesgeeus test peptides are listed in Tabl epcyius2006002089] The
solubility of various peptides in half-normal saline can al so be determ ned
by one of the followng two sem -quantitative nethods, Method 1 and Met hod
2. Met Hdd Hmn); sinsedy reats@ withmeriflpgse p@]@@qeate§0h1\ff@seagmt (ib‘i%lamyﬂamnmblm nor mal

sal i ne a u Vet hod a used, for
pept i deagﬂ/ a?/e Sgﬁ?ﬁ%bnel& i(;)ﬁlsai%l?ewf/%ah% “hor r?\gg fnlnilfémg?d mrfgou I} Sisdout 30
ng/ L. A0 hed rikséd0d510n Mol aecmdl d@:l INSHdH ﬁﬁ’lﬂ% ethahdl). B11HeE mseld%uydlﬁeedde
(DVMBO) at a concentratjon of An aliquot of this solution is

di | ut ednEraded elpaokgpionaprd ﬁlﬂWﬁglﬁO siidri e dpko Vg dry, BAFRgamedBiday i on,
The | atefo ARG ARIULLAY 5 BLAEed R BhE CRALY Blubisld 5638 | S

m cron co utlo rs co toroacetic acid
(TFA) metlwltsahcyl(lﬂauﬂ"l‘slmr Oh)enamils)o 1 % TFA in 100% acetonitrile (buffer B).

& d f 45% B_ du b 20
min. " TRRDERL srethe Fretiatiod et atiy FR b SN 36T GETBERK R T Phus
det erm tiv J M98 1018 £&R tf?@a)&iﬁqgo@e'?u Qre%ﬁi‘&?éﬂr gnd @&ﬂ%r%é@mé’s?mg\o

2006/ 078899 PCT/ US2006/ 002032 +to determ ne the concentration each
corres pt)mgffﬁbumMa@eaﬁlrﬁ 1.héOpupaenaPAlS iofagmgsapenfatned bysabitingon. [ 00111]

Sat ur at ytd.on each peptid an be are di n sufflment
quant | 15 fEnbeas R R RREF BRRR 6 RERE Rkl e e Eitssagers
suspensishig d duabbrhkida dilted Wethlpahltsedt 58 5 nind %ﬁ!&n}?&m 618 il SRR Foi BacBiE1X a8 foOr
about 10 min._ The supernatant is then su cted to HPLC anal ysis. The

super ndass isifistaenets ‘nglﬁnéﬁdthﬁnrﬁ‘hamlsﬂﬁmlwel oalthqeamarg (30cessary, prior

to gﬁﬁg y: t sed to

det er mLe%g (2 ﬂ(l:%Sna(%nt r@t%r%%r ﬁ%}}uﬁg&g{lﬁggg f(;g'dsagkl%re%g %hx nlt(]%% by

t he f oldaomara(§90 arsmad a&SO[rﬁH)@rké’ﬂ) Ehmneﬂphbm"elrmmn@]fysﬁshﬁe pe]mﬁﬁiectbsnslq;] agt ur at ed

sol uti = AUC-Std x 0.2 /  AUG Sat Met hod 2 [00113] Thi s net can

provi dgfﬂlé?ﬁesamcr% AR{ERSTof Hajsin %rémg%a %rheptreﬁaﬁweﬁawflg ﬁtaas@ro B4 NoNmhe

met hod 88 o?trﬁucﬁ’lfl stash 9 the %W@ﬁtb@l—iﬁiﬂtlb Eé’lcﬁl%@@feﬁ&l@gﬁcaﬂﬁr Brib#y lth@r ans)

of a pepti to dissolve in 1 f-normal saline e residlts are

pr esentraigo @fssusfaszc(amgbfmalnmméomksurfase alhe ofitheepithdiunpisptivided hded to t he
Tabl e VI |.-.Pepti de 05NsaI|ne

L I R RO

‘basement membrane length, and the geometric constant 4/. As a result, 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 Airway 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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nyr-peptide 1 <5.0 Ac-peptide 1 >125 nyr- e tide 232 >15 nyr- e tide 11
>2.0 nyr-peptide 37 >2.0 nyr-peptide 79 >2.0 nyr-peptide 23 8 >2.0

nyr - pept iwe 28&7890 nyr- e tide 234 >3.0 nyr- e tidep23Ws2@d/00m8pti de 79
>60 nyr-peptide 79-NH2 <1.0 nyr- e tide 237 <1.0 nyr- e tide 237-NH2
<1.0 peptide 237 >80 nyr- e tide 234-NH2 <2.0 Ac-peptide 79-NH2 >60

Ac- pept0880719 Ampeptide 1 pe pdminéstagon w80 immediptsty followad Oy erasolAc- pept i de 241

50 48 . [ Q7 9 PCT/ US2006/ 002032 r- i 06, >10..pepti de 106
250 AiASR O R et epR RO RO Ao e Hie Bt (oL i iBSBhES N o
pept i demikafes NfiRe mi&OwerBGa@eivet de1d kOO R ereNie dsd RER A 46 iR es> 1P

Ac- pept.i de 242 >100 _ Ac-peptide 243 >5 Ac- peptide 236 >80 Ac-
>120 Apogeper gesguwith sdme, fivedyuith pyafopngldshyty, embedded in paraffin, an

sectioned. The sections were quantitatively analyzed for the presence of mucin by

quantitative immunohistochemistry according to the method of Evans et al. (Am. J. R

dpept | de 244

espir.

Cell Mol. Biol. Vol.31, pp 382-394, 2004). The results indicate that Ac-peptide 106 was
effective as an inhibitor of ATP-induced mucin hypersecretion by 30 to 67% at 0.38 and 1.1

mg/kg body weight, respectively.

Example 2 -- Evaluation of qualitative solubility of test peptides in 0.5 Normal saline

[00108]  Various test peptides (1 to 5 mg each) were weighed out accurately in individual

2 mL 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 as >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. Metho
be used for those peptides whose solubility in half-normal saline will be less than abo
mg/mL, while Method 2 can be used for peptides that will be soluble in half-normal s
more than about 30 mg/mL.

Method 1

d 1 can
ut 10

aline at

[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
gradient from 5% B to 45% B during about 20 min. The area under the curve (AUC)

a

for each

peptide peak can be thus determined. This AUC value can be used as a standard (AUC-Std)
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Ac- peptide 248 >100 Ac-peptide 249 <1 nyr-peptide 121 <1.0 Ac-peptide
121 >20 nyr- e tide 137 <1.0 nyr-peptide 137-NH2 NN A Ac-peptide 250 NN A
Ac- pept i dw0L806/07839 nyr-peptide 15 >80 nyr-peptide 45peds2emnopepti de 91
<20 nyr- e tide 153 <10 nyr-peptide 143 <1.0 Ac-peptide 143 >230
myr-peptide 179 <1.0 Ac-peptide 179 >150 nyr-peptide 219 <1.0 Ac-peptide
219 >200 defsominephé cecattatinpp s@bocoraspopdingingptidsih the Opernatanp epe saturadSt NH2
>90 Ac- Eet\ tide 108-NH2 >150 Ac-peptide 124-NH2 >100 Ac-peptide 141- NH2
>200 Ig)gptlde 159-NH2 >200 Ac-peptide 246 <30 Ac-peptide 252 <30

Exanpl qoelﬁq abidatirite®foltgsd ok belRleican Be pfe@gfeaasly ddbiiigda it fddntiar i ous

test peptides_in human_pl asma, human BALF, and CF patient mucus were

anal yzedf aRspHdR @rlnmﬁe)fthﬁkf r@a@@lesaha%mtﬂtawlwywh@em@gn ipedpeingd The Iferisol ysi s
in the H%;Pée?l%ﬁgpq at 1' Sx %hﬁ g&?l 1(‘9%8*{& Thle's ﬁé r{fﬁton dh{eﬂ%ﬁjgc@&‘f’d dM?Eé were

perforned on sa concen ecays “I'n or
det er manelysise The shpqmwﬁnt dteﬁintablf dﬂutécbwﬁﬁ'helf&aﬂmlgshm lifmeéesskﬁ@, 20660078899

7200 and Bnangan WAL CHAC SOl TR A aS e KA B
Pr oces sioherhatibh 8F 88ipeptidedih YhddSiturated solution by the following formula:
[00112]  Concentration of the peptide in saturated solution = AUC-Std x 0.2 / AUC-Sat.
Method 2
[00113]  This method can provide an estimate of peptide solubility in half-normal saline.
The method consists of adding a weighed quantity (denoted as “xx” milligrams) of a peptide
to dissolve in 1 mL of half-normal saline. The results are presented as > xx mg/mL, where xx

is the amount of peptide added to the half-normal saline.

Table VII—Peptide Solubility at 20 °C in 0.5 N saline, pH 6.5

Solubility
: in
Sequence No. 0.5 N Saline
(mg/mL)
myr-peptide 1 <5.0
Ac-peptide 1 >125
myr-peptide 232 >15 3
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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A. Human Plasma: [00115] Fresh human bl ood sanples were collected in
citrate buffered vacuutrainers (in absence of EDTA or heparin). Red bl ood
cel | s ( RBED 20mvzsgoenoved by centrifugation of the bl oogcatusd@e®o203p for 10
mn at 4C. Plasma aliquots (0.9 nL) were then spiked with 0.1 nL of 0.5
ng/mL solution of the test peptide in 75 nmM sodi um acetate buffer at pH 7.0
and i rouyapeptide A06 wat er bdth nmi®tained at 37 C. Duplicate aliquots of 10
L wer g paptibedt@wn at 5, 15,/ 30,>B®, and 180 minutes intervals and

i mredi| ah@Hyeptide0enagh’ with 990<ipof g solution consisting of 50%

acet or|igyrptidle 2950 Wat er cantarbj@g 0.[2% form c acid. The sanples were

then s Ui d romaLpyraphy- mass spectronetry (LCM5) anal ysis.
B. Hur 1.5\6 E%f%r II\11%01 61—Sam 5S -of{ BALF col |l ected from COPD patients
were @ “%‘ji,e?i frozen—The— U= sgnpl es were thawed, m xed together and
cent riFHged 8 000 x—gflor OBin 4t 4- 8C. The supernatant (0.9 inL)

was sp&éﬁc'ﬂﬁ’ﬁt}ﬁiedoﬁ m_of 0.5 mJPRL sdlution of the peptide in 75 nM

sodi umApeitde 2821 f er at pH 7. 018Ad prlocessed and anal yzed as descri bed
above.| A-péuide24€F Mucus: [[0011%30 The |[frozen nucus (sputum) froma CF

pati entAspsptideased and m xed witgp 2 Vol unes of 75 nM sodi um acet ate

buf fer Adpepfigeiohh the hel p [of &1ghass tissue grinder, centrifuged at

10, 00(Q A‘c- egtRl 249 mmn at 448 _; >'1'(5 pe| l et was re-suspended in 1 volunme of
t he aqu St :24;71 and—ecentrri Yolif FHe two supernatants were conbi ned and

used 3 n rhe-supes ratant—(459 L) was spiked with 50 L of 0.5 ng/nL
sol utlﬁh%ﬂ@ﬁlggpt_uie nl75_ “#H¥Psodilum acetate buffer at pH 7.0 and
pr ocesSeiPeideAAd| yzed as escriBed above. I1. Concentration Anal [00118]

Al | sarpyrerepiide &2hinal yzed usi ng<L@/ MS/|MB (MDS/ SCI EX, APl 4000 Mbdel ).

Chr omatAgpepidyg 1@hs per f or ned usk»2y a Rhenonenex Luna C18 col umm, while nass
spect rlamptgeptidagiper f or med [usi ngj.posi tlive ion el ectrospray ionization. A
Anal ygi; epH@O 13 AREL,AC- PI:PII DEy/9- NFS, PEPTI DE 106- NH2, Ac- PEPTIDE , 106

in Hurme. 5l gnd BALF a sis|of peptides nyr-PEPTIDE 106, PEPTI DE
106, R C'_3 d§2§7NH2 AcC= “"“*i %ﬁluo, and cyc- PEPTIDE 106 (a cyclic peptide
Human e Horrer—CH— e us—58—WD-{2006/ 078899 PCT/ US2006/ 002032

[0011me‘:mpna§r50n standalds w23& an | yzed by LCMB at concentrations of

0. 100 (meeptldeﬁﬁ) g/, 1010 /780 and 100 g/nL for each peptide, with the
except|meyf-reptide8l cal i brati on stsd¥ardd for pepti des nyr - PEPTI DE 106,
PEPTI DEnyirG®ptiEPT3 DE 106- NH2, ®HEPTI DE 106, and cyclic peptide, cyc-PEPTIDE
106, i|myrypeptiderigdls, which Were<1a(mal yzZed at concentrations of 0.100 g/ni,
1. 00 ghwlpeptde@49/ nl, and 75 gHonh. Stlandards were prepared in | % human

BALF, |l #SiBBtid@17drucus in 507 Syt er/lacetonitrile mxture

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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containing 0.2% formc acid. The instrunment response values for each set of
standards were fit using a 1/(concentration)2 |linear |east-squares |ine.
Sanpl e comoendweEsssons were cal cul ated using the slope aod/uspéencmpt of
this line. Concentrations outside of the calibration range were determ ned
by extrapolating the calibration curve. B. Analysis of peptides nyr-PEPTI DE
234- NH,analyged @HRT piDEheX8the dRERT O vEd 61 stomddt R0PC REPThAEzH0Githin theuman pl asma
and BA %001 })d bgpl icate calibration standards were anal yzed at a
concentPHOVBE 80 g/ nL for each peptide. The instrunent response val ues
for eagh @kctn MdFHe@s6Rs WEBR1bdikal FRi@UIh an intercept of 0 using an
unwei ghted, Ti1near Teast-Squares Tine. Sanple concentrations were

cal cul at ed usiHymeph®lasinape and intercept of this line. C. Analysis peptides

PEPTI -PEPTI 1Q6- NH, r- PEPTI 236- NH,
T humd SO e bobdSabbles p collECRd g EHE vs R s IR e ot | on
in pl aabe@ncdupEDcramKephmr AddBlooddeln RBAF weRS 8mdNéd vy 8shtdfugtion of the
concentration of 25 g/nL and 50 I8/rr1_ for each peptide. The Instrument

r espongéeadat 4840 x Grfobh‘éhllls at4°6% @Mlngts\ﬁ%t?énﬁ) werp hlnfmwgiﬂced withn@.émelept  of

0 usin as I|n a entrations
wer e cg) 835{18?’%? lkfgpt}l] ?fhthe Pegf%%)g% 7§M RV 46F afteﬁ gp °f ?trég?@c?ﬁéent rations
out si dén@ibatehién & alatdd rbaihl Bfinfad At WET €. DUSLEASMNRBLF 194 FRRl wihd¥awh he
calibration curve. [00122] For the analysis of peptide concentration in

BALF saipl s 30,01k 2680 1 §f) miinutescaterial sandamnsddaatels qluqmlchqmﬂmdl 990 @@L of xt ure of
BALF, ace )| or aci d was a ed W th each sanple
cet. 1 PRy pBRRROEEDYA eascefp@gli%sﬁ St v Gopaming 2 ﬂﬁ%cmciq eEhrer e

det er msa@fled SieROthbh Sut 85té VR TRuURT &%ﬁ%&bﬁ%aﬁ % cﬁbﬂneﬁrﬁ(‘i’%ﬁl@) raﬂﬁgfsw

exhi bited a_noticeabl e decay 1 n concentration tson fits theé
transforrredBir”HmawBﬁlaFlluﬁhst squares line to determ ne par arreters such as

C ,,ax mu te.constan nd T112
(i - 1O e HECGEBAL R o Ao AOMTGER il e BEERing rERE: PR car
fit, n(EAEH‘lﬂnﬁﬂéméreGba‘W@h trfiedd t@geﬂi@ﬂ an@ entbifudd®a? 00)60OX 88910 min at 4-

PCT/ US2006/ 002032 [00124] Tinme-zero calibration standards in solution were

not i nél tiddBe a¥epratant 699 tible) wasipilicd Wil & mleef 0. fingdwmérsolutioneof theneptide delr
Ki t
i neti glg ﬁﬂ\/@ QbdibBHLE R BLﬂﬁe ﬁ)lg 2'(2%“1 aPr<$rceesse%ra%d agély%é%lo mg%tef%fg g?cc uratety

descri anges I n concen unction o
hal f-1ife ofC. tHente€F Neqisi des i n human plasma (Plasma tl1/2), human BALF

(HALF d human CF cus( cus tli2) are listed in the Table VIII.
Tabl e Wﬁ»begﬂ?"d“g"@%’%ws IEN&EP Eapatieptvastheped and migediwith &r # t1/2
ti12 t ddRinfed b275 M shditfn 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 pellet 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.

II. 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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(hours) (hours) (hours) (hours) (hours) (hours) (1St ex p.) (2nd ex p.)
(1St ex p.) (2nd exp.) 1St ex .) (2nd ex .) nyr-peptide 234-NHz 3.82 --
1.70 -- -wo-2006my8s9pepti de 234 * -- 1.08 -- -- -- peptidectas2@s082082 15 1. 88
-- 0.23 0.37 nyr-peptide 106 1.23 0.90 1.03 -- 9.53 3.00 peptide 237 0.49
- - nyr-geptide 106-NH2 * -- 10.52 12.81 -- -- nyr-peptide 236
0.72 --[08183 2 Oglibration stapdardpepre el y28BbINERMS at-codech@raiorsof-0-100-pghoLpept i de

79- NH2 K o - - I de 6-NHz 0..30 0 4. 00,.- - 08 0.13

ro- pept | AR gBL SO gL P Y OG0 GP Sh e ot Pusbomoltney 0a"s.

1.10 2.&0bration BihdRASoAPeptices mg&nmrtmml DOGNYEPBIDN | 06 PEPIEREN06NILPS

coval ent lI}/T bonded to the peptide at the NNtermnal amne site; -NH2 is a
Y

coval erRERTIDE el anthe o aeptidfe cxs-PEY DAL 0% dn by myicusy mg@ﬁh wereepdygdot i de;
. : |

e peciat cafecitidtis b BIO0TNIAL. 05 wollr TRMDEE. RUIPELLRTL SHRdfrvere

exper i neepar¢dincldh duinab & AT, fpldsinhpor thOQE26 p0/Fhevapaicedaitrildniixpept | de 236, is

ri stoyl - PEPT 36. Al t her peptides wused in the experinent are
cr%scri &t%a%@-%/ aeclfﬁt- § NSRS FePRRES ifefecagh S?ﬁ?% a@néaé& ¥eicon i n

upper rfﬁiﬂirfg%_t P(c)bn&é’n%%%p@? tling)d'ricl%ﬁ- atdd@ihe 7 Ealt}i f PUERRRR0R wiRaRyRR) ment

was to determ née the abi y of MANS peptid I nhi bit nmucus secretion in
t he uppssingtbe plopatwt intarecpt of this lieeal Gdngertchiions phielaof therdebystiontemge t est used
is a standard nethod for eval yatiqon of nasal secretory activity, and

non- huﬁﬁ?{eﬁﬁtreflﬂlgfcggyte %?Pcoiﬁqnﬁ%ﬁ? 8‘{311’ 198 YbSd correlation to activity in

man. Met hods 5ZnMEki2 8PE4ATESAY: PEPIUSE 006/(02 832 PHAAIDHRSB 4 P ERTRIE 06, 17
heal t hy young adult nal e rhesus m)nkeés wi thout any prior history of
r hi niti@%@ﬂ@@@ﬂiﬁﬂa&wwmwd Mdhe of the nmonkeys had rhinitis
before te T | e n was
reasur dQVIR; ¢ Dupliive Shitiian NGRS Her CHAMPT BE) EhdcBhh:ion 250, JJRRE

consi demeldpd@ideo he istramenetesmmse Vieesonkehsetef searddhels werafitbrdushdinvi ded

into the fol ] owing 4 groups; oup 1: Normal_saline, control (n=3);
hlntercept otl% us(i]ng an(‘:]unvwgghteé?r lmegr least-squares line. Sample concentratlogls Wel)'e

calculated using the slope and intercept of this line.
C. Analysis of peptides PEPTIDE 237, myr-PEPTIDE 106-NH,, myr-PEPTIDE 236,
and myr-PEPTIDE 236-NH, in human plasma and BALF

[00121] For the analysis of peptide 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 pg/mL
calibration standard prepared in a mixture of BALF, water, acetonitrile, and formic acid was
analyzed with each sample set.

II. 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 Cyyx (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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G oup 2: Sodium acetate, solvent control (n=4); Goup 3: RNS peptide,
negative control (n=5); and Goup 4: MANS peptide, test peptide (n=5).
[00129] Sabi2o&/om®opl aced in the left nostril of all 17pemiusedos/oprospr to
any treatnment. The right nostrils were treated with 2.0 nL of either
saline, sodium acetate, RNS peptide or the MANS peptide. Thus, each ani nmal
had it J0G1A4]i nifenfna¢r0@@1nhratmn staeioeds maw/lagen Wese o firfoduded chs pah Oﬁtheﬂumﬁbmt rils
of each g tre Wi th het t articles.

v agel el o b iy Eorab 8t B T5eqllst el it 868 i ene by
ELI SA. té\acc'ﬁ@ﬁélyﬂreﬁdrﬁieeﬁande@ﬁﬂ-&@ﬂceﬁﬂﬁd’a@ﬁ'as & &hrdfien o?tﬂ'de?r sterilized; Sodium
acetate sterilized 3. RNS Pe%éi de -140 M sol ution in 150 M

filter I QQJeZﬁJn b@hf%afqnﬁ%@@ta%e@ﬁéwdHMmsnp wei(Blasma 40). s BALBN in 150

Mfil Kk Nunb
gf alni ngq‘sﬁtt??’ nggx ﬁlIq?i: H‘maﬁfﬁﬁ tlézgap- ﬁgtw%lyeaﬁ:unggg eﬁl gh;J éelr
to 7 Kg., Average 5.03 Kg.; Accl imati zati on Period: 7 days; ldentification

Met hod: Uni que tattoo with a5 di gableN@INUMber. Hi story: Al animals were
used for a vaccine study for inmunization against meningitis 12-24 nonths

prior [t0 thP ticﬁaSt 'piah i8] SpRimA r‘i‘sfz‘dﬁtl?’e OL['Mﬁ(fds UNraéEs N
agai nst Elllﬁ:@ =ta us d.ll’l thu r g nfa cy Ani Managgnent|:
[ 00131] Hus ry: 03 j‘ m,d Y §t n 5 erat'
d
t

}ﬁ tr(ﬁ(?‘;é{ urles,
whi ch are based on t s 5 mal s".
Food + andard r'\\T clic 111’\ M

avai | L&épepﬁ#??% | mt%gz\m: deti ve) pdl 7phr gugh—an dut omatid vateri g
syst em™EB®EST3? Ani nhl s tere| housed indi@8dudlly—-in |approved stainldss
st eel |@aries!%dentified bY28 car dOilfdi cat 18§ the ami mal| nOMBerd, 0¥t code,
sex, amyrpdpticedd€. Env| r onp®nt al : 0.90e §oomoBenper at-ur e \wa9.330ni|t oex dai | Y.
The t esmiesBrUre range f(g)_n,gtha roomwas wethin a range of _20-26C. _The

hum dil tygr-pB@a 08-8E, The ™ To0m | MONLTOT €d @add Y~ WRSg#0-70%_The TTght qgycl e
was COmLT pgph@%yy Ny A G4 O T TTTmeET 93 5ku 200%/,674899_PCT/1US26067 002032
(12 hours bt 2 hpurS;tdarik—)—Personnet——Assotigtes—invol-ved—were

appr optflﬂ:yggé% i 22(?'1;1. Ffibd andtraihed ori"]'.ﬁi et eg'.ogReg wtS [00132]1 THe
resul t £ ?pnlm 7:19:: dfat a hgﬁ‘% he! RNS“peptide, sodiumacetate buffler ~or nor nal

sal | nePEee WEMNHhave ahy @8Qect o®ldnicls 480refi on-wheread-08ucls 9ddr etli on
was i NUEHPRIEIBy  al npst 5% i t hOBANS pkBPi dé. Bxanplle $.55 Ti|ss@et7Cullt ur e
Met hod cyedis-rdDededffri nat | on -of Secrebed Mucisa in|Human Brondiei al| Epidohel|i al
Cel I's #: 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.

A4

[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 rhesus 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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[00133] HBEl is a papilloma virus-transfornmed human bronchial epithelial
cell line <capable of mucin secretion when cultured in air/liquid

i nt erf acewoHBslo7e®@bl s were cultured in the air/liquid iporasba@saons:2
described previously (Li et al, J.Biol.Chem, volunme 276, pp 40982- 40990,
2001). Briefly, HBEl cells were cultured in air/liquid interface by seeding
an apdP8R8lat & tetalrbet7 bealtbgypung aduitangle thesTs mmoskeisiwitioshanycpriardstotiynser t s

(Cost ar ¢ _£anhr. t hat . e ' coated wih.rat il callagen,
tyoe 1 Qb Bren tneic Rttt ol O he SRS P il pdsBle ey i
cul t ur etudsubitemgsd nutusestrationiof egchhohledy v &t &b beediif its R¥b (3Rl peidy td aynent

for 5-7 days until nearly confluent. At that tine, the air/liquid interface
was  criEsatienty hisersbigiin gonskieradni00 myses sepichina Themonkeysarire theasal ateral | y.
Medi UM ME%m] g@\%\%ﬂ-F | af .Cells were cultured for an additional
14 daysr ton}iPI ow fu ﬂ?ﬂ%?ﬁ?l}&gﬁ% tiggﬁpg'n. The accunul ated nmucin at the apical
surface of the cells vasupénmNoeadalsalineyashirolgnwB};h phosphat e- buf f er ed
saline, pH 7.2. To collect the baseline mucin secretion, cells were

i ncubated for 30 nin véﬁoﬂpli)re PGW%‘T‘Q?k?&égﬁ'e%té@PEPL@:ﬁiici n in the apical
medi um was col | ect ed,G@ap3qm1)épaﬁd@,%ég>{ti\'%%o§ﬁol@sflsi%arm’ ne the mucin
hypersecretion induced by a mucin secretagogue, el ’s were exposed to
medi um cont ai ni ng 0. 5 GMophdr B&ANMpepdatest peptistednes). (PMA) for 30 nin. and

muci n [ ed_an ant.i t.ated b | SA. .In order to,L determ.ne the
R b i e &%@ﬁerlgﬁw%sé@%ﬁnefﬁ s BEOF Ity fEE e TO8) | o
were pight howiRateae traatbd wit Q0T GFRitBé Haife, 46digm RBtald, ROK pdpflt befhef Or 15
mn followed b mn incubation with 0.5 M PMA. Six vvel}ljs wer e used for

.30 . : .
each t d4ANsepspiide sThyse egchranina had s aingntermgb eenitabd Nasad ilavage wap perfgymed|

el ol OIS P ik AhEANDYARREN AR (nFEL SRR DORINALED,

al kal i ne phosphat ase-conj ugat'e ecitic antr body

Labor atwosre @ame&atel Ffravemi o c80°CGAJ anfl92BH} mUceatdeai boEIMBEL cells with 0.5
M PNMA resulted in a 20%increase in nucin secretion. This PMA-induced
i ncrease i nAwdshAdlelest i on was 100% bl ocked by pretreatnent 54 WO

2006/0&2@%P | .t h ' ' 25 M

Ac- pepﬁ I de %OCNELD%%%%@A%@%? f’%%nﬂr{gg:& %ﬁmgqa%}[g\@ NF ﬁﬁ%@%ﬁ%{/ﬁ%%gl ted 100% of
PMA- i nGuB&S Paptida - Bculdtsblmion ut SCalusiafilien hichilitetsotdivah aca ate mad MXINSt o a | evel
20% bel ow.t h nsti .ated [ control. Ac-peptide no: 251 had a m ni nmal
6% i nhiPSPF%er'ﬁllgff&é&Heﬂ?P M@éﬂ@ﬂ“?‘ﬁ%@é&@@@ﬁa $n secretion. [00135]
Tabl e | X comg ar&s Aithaist i ng of peptides of this invention and their
respective amno acid sequences and corresponding SEQ ID NOS. Table I X

Pept i d&dieauidnapliens Dighber 9 quisrate 4 7H3gx: all bealthy 18elgs)egse 3 Sedonas; B&lNo.

Gaor SRR ERBGE R G BN e mafod i ARlieriafincisoineaieingiva seo

| D NO. Uhique 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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pepti de 4 GAQFSKTAAKGEAAAERPGEAA SEQ ID NO. 4 peptide 5
AQFSKTAAKGEAAAERPGEAAY SEQ I D NO. 5 peptide 6 QFSKTAAKGEAAAERPGEAAVA SEQ
| D NO. 6 wpepdddessd GAQFSKTAAKGEAAAERPGEA SEQ | D NO. 7 ppepistes/082032
AQFSKTAAKGEAAAERPGEAA SEQ | D NO. 8 peptide 9 QFSKTAAKGEAAAERPGEAAV SEQ | D
peptide 10 FSKTAAKGEAAAERPGEAAVA SEQ I D NO. 10 peptide 11
GAQ:SKT(AE\ homaAigbRpehossdarky) Rersonnel: Asspeipigs IV VeQRBIKT ApCReAFRRAERISEQ | D
NO. 12@@@3@@@ TAAKGEAAAERPGEAA SEQ I D NO 13 peptide 14
FSKTAA| Q ID NO 14 peptide 15 SKTAAKGEAAAERPGEAAVA SEQ | D
NO. 15 R@ehsi de 16 GAQFSKTAAKGEAAAERPG SEQ ID NO 16 peptide 17

AQFSKTAAKGEAAAERPGE SEQ | D NO. 17 pe tlde 18 Q:SKTAAKGEAAAERPGEA SEO I D
NG ie 0BLH! dszp o R PP Con NS R50T e oD Ao oion, g norins

No. 1 e FOHTFASE St Mo RGBT d 98 T Hhe sy 1O

AQFSKT AhiOE ASMERPENSENS Bphifle. 23 pepti de 24 QFSKTAAKGEAAAERPGE SEQ | D NO.
24 peptide 25 FSKTAAKGEAAAERPGEA SEQ ID NO. 25 peptide 26
SKTAAKGEAAAERPGEAA SEQ I D NO. 26 peptide 27 KTAAKGEAAAERPGEAAV SEQ | D NO.

éz\ gﬁg&&% 123 T%W%ﬁﬁi%%ﬁ% %EQIjeQnNQatigﬁ ofPSBLEEE ¥Rcin in Huma 30
o onchipl i ~. G INAFRPG SEQ FD NO. 31 peptide 32 FSKTAAKGEQAAERPGE

SEQ I D 2 33 SKT ERPGEA

KTSAKGE[MPGEmgIT B H%‘ Oé‘}? VIS ranyEeTRed ?ﬁ&%@é&fﬂ%ﬁﬁ%@&ﬁ@%é@& FNo 35

pept i deagibl AMEGHAAAERBEE A SERréDInNR/1iRAd iMaPided eI GNhRId AMKEEARMAE SEQ

ID NO. 37 ptlde 38 A SKTAAKGEAAAER SEQ I D NO. 38 peptide 39
QFSKTAAR@}A&A pribed preyaoysiyod.i &balFSBMAR@MAEMBEQpH@%b 40

40990, 2001). Bneﬂy, 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 initiélly 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 pM test peptide for 15 min followed by 30
min incubation with 0.5 pM 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 (MUCS5A) specific antibody
(Zymed Laboratories, San Francisco, CA).

[00134] Treatment of HBE1 cells with 0.5 uM 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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pepti de 41 SKTAAKGEAAAERPGE SEQ I D NO. 41 peptide 42 KTAAKGEAAAERPGEA SEQ
D NO. 42 peptide 43 TAAKGEAAAERPGEAA SEQ I D NO 43 55 WD 2006/ 078899
PCT/ US20060008038399pept i de 44 AAKGEAAAERPGEAAV SEQ | D NEcTAK2@epbiode 45
AKGEAAAERPGEAAVA SEQ | D NO 45 peptide 46 GAQFSKTAAKGEAAA SEQ | D NO. 46
peptide 47 AQFSKTAAKGEAAAE SEQ ID NO 47 peptide 48 QFSKTAAKGEAAAER SEQ I D
NO. 48 wiflepi pNEMANFSHTAKCHADSSRIVMSECp¢itidhido: 485, Aepeptite 60219 at 25 uM

SKTAAK ERP 0. peptide 51 KTAAK FRPGE SEQ.I D NO, 51
pept i dél%ﬁﬁwﬁégé‘fh@%p@@%@fﬁﬁg uiCig SeorE, iDYbalss INRARISE ARRBREREAIRISEQ | D
NO. 53 to RERYd] DD Bel N RAMMNRIEAA Yokl |cBhND. B4 eAﬁﬁﬂtﬂo@QS PRad a minimal
KGEAAAERPGEAAVA SEQ | D NO. 55 peptide 56 GAQESKTAAKGEAA SEQ I D NO. 56

pept i dé% mhitfoskeiizst CEAMA SEdcedinass h mpepiseaetid8 QFSKTAAKGEAAAE SEQ | D

N T

TAAKGEASHIERRGE BEQ driionGfhe SEPIDAOS3 AAKGEAMERPGEA SEQ I D NO. 63
pept i de A)I(<§EAAAERPGEAA SEQ ID NO. 64 peptide 65 KGEAAAERPGEAAV SEQ | D
NO. 65 %ﬁ.ﬁt‘ e Rislesand\ AminoAGid Sequence®. 66 peptide 67 GAQFSKTAAKGEA
SEQ ID NO. 67 peptide 68 AQFSKTAAKGEAA SEQ ID NO. 68 peptide 69

QFSKTAAKGEAAA SEQ I D NO. 69  peptide 70 FSKTAAKGEAAAE SEQ I D NO. 70
peptide 71 SKTARRGEMANGR] SEM@ehEr NO. 71 peptide ] SeHawoRHBINAANERP SEQ | D NO.
72 peptide 73 TAMCERANAFRRGFSEMHSENOAERBGEAKA i| deSHE IDVIRGEMAERPGE SEQ | D
NQ. 74 pept i de| 7SISRICEAARROPBICRVIGRAAERPOEASY | SEQIDNO.2
peptide 3 | AQFSKTAAKGEAAAERPGEAAVA SEQ ID NO. 3
peptide 4 | GAQFSKTAAKGEAAAERPGEAA SEQID NO. 4
peptide 5 | AQFSKTAAKGEAAAERPGEAAV SEQID NO. 5
peptide 6 | QFSKTAAKGEAAAERPGEAAVA SEQ ID NO. 6
peptide 7 | GAQFSKTAAKGEAAAERPGEA SEQID NO. 7
peptide 8 | AQFSKTAAKGEAAAERPGEAA SEQ ID NO. 8
peptide 9 | QFSKTAAKGEAAAERPGEAAYV SEQ ID NO. 9
peptide 10 | FSKTAAKGEAAAERPGEAAVA SEQ ID NO. 10
peptide 11 | GAQFSKTAAKGEAAAERPGE SEQ ID NO. 11
peptide 12 | AQFSKTAAKGEAAAERPGEA SEQ ID NO. 12
peptide 13 | QFSKTAAKGEAAAERPGEAA SEQ ID NO. 13
peptide 14 | FSKTAAKGEAAAERPGEAAV SEQ ID NO. 14
peptide 15 | SKTAAKGEAAAERPGEAAVA SEQ ID NO. 15
peptide 16 | GAQFSKTAAKGEAAAERPG SEQ ID NO. 16
peptide 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 SEQ ID NO. 23
peptide 24 | QFSKTAAKGEAAAERPGE SEQ ID NO. 24
peptide 25 | FSKTAAKGEAAAERPGEA SEQ ID 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. 29
peptide 30 | AQFSKTAAKGEAAAERP SEQ ID NO. 30
peptide 31 | QFSKTAAKGEAAAERPG SEQ ID NO. 31
peptide 32 | FSKTAAKGEAAAERPGE SEQ ID NO. 32
peptide 33 | SKTAAKGEAAAERPGEA SEQ ID NO. 33
peptide 34 | KTAAKGEAAAERPGEAA SEQ ID NO. 34
peptide 35 | TAAKGEAAAERPGEAAV SEQ ID NO. 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 NO. 39
peptide 40 | FSKTAAKGEAAAERPG SEQ ID NO. 40
peptide 41 | SKTAAKGEAAAERPGE SEQ ID NO. 41
peptide 42 | KTAAKGEAAAERPGEA SEQ ID NO. 42
peptide 43 | TAAKGEAAAERPGEAA SEQ ID NO. 43
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peptide 76 KGEAAAERPGEAA SEQ ID NO. 76 peptide 77 GEAAAERPGEAAV SEQ | D NO.
77 peptide 78 EAAAERPGEAAVA SEQ ID NO 78 peptide 79 GAQFSKTAAKGE SEQ I D
NO. 79 peptiea7889AQFSKTAAKGEA SEQ ID NO. 80 peptide BETRRSIEASMEEAA SEQ
ID NO. 81 peptide 82 FSKTAAKGEAAA SEQ ID NO. 82 peptide 83 SKTAAKGEAAAE

SEQ ID NO. 83
TAAKGEAAAERP SE

pepti de 89 GEAAAEREREEAAS |

90 peptide 91 %Rﬁé% \
NO. 92 peptidelo8SA .

NO. 94 peptide

NO. 96 peptide

NO. 98 peptide

NO. 100 peptid

PCT/ US2006/ 002087 soiapEs
I

EAAAERPGEAA SEQ

105 AAERPGEAAVA

peptide 107 AQFS
0

108 peptide 10

NO 110

epti de KTAAKGEAAAER SEQ 1D NO. 84 ide 85
tieyt4 8 BAKGEAMARRP GEAANAK GEAAAERPSESHION 86 peptide
87 AKGEAAAERPGE| SEERtSeARNAKGEA GEAAER KGEAAARRSERAD 8E#P D NO. 88
s%gﬁaﬁwm A i ) BERAENOANAY SEQ | D NO.
QAFSEHAKRGBIAAEG )  popt | de SES TAAKG SEQ I D
o8 FRRREEVMGEAMERS 95 " oy SEQ| KTAAKGEA SEQ | D
npe'&u‘ :'/ZFQ\ YAKS R fat= :n|;+ S g NOs
T N\ A T TJ | AT ¥ A J KEAAA SEQ I D
obe &30, W AERP 07— npont SEQ “;m KGEAAAER SEQ | D
> hephide B T AAKG ERARERPG e SEQIANO, BT
T edab 5 %EGEAU SSpeptrdeq A FAAAERPG SEQ | D
SEhki EAA NO 10T 58 ¥6h {9084 078899
AKSERAMERPERANCEA SEQ 11 BNS. BEPti de 103
Vet 55 VRGERRRERBGE A AAAERP YEQRSINODsHND. 104  peptide
SbéptitDsNOcADPEKTAR@EEe 106 GAQFIKEAAHD Ntk P NO. 106
Kb &Aikess SEAQFEXNAKGERAA pepti de 108 sERTKRNBAEGE SEQ | D NO.
FSHIABKRASBEQHAEAAE 109 pept || deEQID NOKBAAKGEAA SEQ | D
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
peplide 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 SEQ ID 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 SEQ ID 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 | EAAAERPGEAAV SEQ ID NO. 90
peptide 91 | AAAERPGEAAVA SEQ ID NO. 91
peptide 92 | GAQFSKTAAKG SEQ ID 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 99 | AAKGEAAAERP SEQ ID NO. 99
peptide 100 | AKGEAAAERPG SEQ ID NO. 100
peptide 101 | KGEAAAERPGE SEQ ID NO. 101
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peptide 111 KTAAKGEAAA SEQ I D NO. 111 peptide 112 TAAKGEAAAE SEQ I D NO
112 peptide 113 AAKGEAAAER SEQ I D NO 113 peptide 114 AKGEAAAERP SEQ I D
NO 114 wepbiciesshd5 KGEAAAERPG SEQ I D NO. 115 pepti deptifscioesddoRPGE SEQ
ID 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 | Depiide 1020 GEAANERBBEA 21 GAQESKTAA [5) 2121 peptide
122 AQFSKTAAK SE@eptdeNg$ EABAERRGEAN e 123 rFSKTAAI&EQSE(NQH)O D. 123 peptide
126 KTAAKGEAA SEGEPISe (g5 | AAERPGE V/’de 127 T.AAm:zs@EQSE%Q-@O—ND. 127 peptide
128 AAKGEAAAE S §:"’: ey %Eg% AR de 129 AK P00 129 pept i de
130 KGEAAAERP Sjiegt e" OFSKTAARGE de—131+—GCEAAAER : 5 D 131 pept!de
132 EAAAERPGE S ekt eﬁﬁw EﬁKTAAK@EtA' dc 133 /—‘v’-\AERP(;SE 0. 133 peptide
134 AAERPGEAA SEQCTHT S T 3iaasiy de T35 AERPEEMY 5 0. 135 pepti de
136 ERPGEAAVA SEQ.5ids NP | KERAK ;\rue 137 GAGFSKTAESEOND MO 137 pepti de
138 AQFSKTAA Stqprde I3RAKBERAE 139 QFSKTAAI sp !r\ S 139 peptide
140 FSKTAAKG SEQpkEadbe 3 TARKGEAMERIE 141 SKTAAKGE shEGbINg N3 | 141 pepti de
142 KTAAKGEA SEQpbfdbii4 [ARGEREAERIIE 143 TAAKGEAASEEGOING. WA | 143  pepti de
144 AAKGEAAA SEQpkhdidd®i5 LRGEApEERPGle 145 AKGEAAAE SBEGDING Mg | 145 pepti de
146 KGEAAAER SEQpkflidblDi6 lseAApERRGEe 147 GEAAAERP SBBQDING M3 | 147

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 SEQID 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 SEQID 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 SEQID NO. 138

peptide 139 | QFSKTAAK SEQ ID NO. 139

peptide 140 | FSKTAAKG SEQ ID 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

peptide 156 | QFSKTAA SEQ ID NO. 156

peptide 157 | FSKTAAK SEQID NO. 157

peptide 158 | SKTAAKG SEQ ID NO. 158

peptide 159 | KTAAKGE SEQ ID NO. 159
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pepti de 148 EAAAERPG SEQ I D NO 148 peptide 149 AAAERPGE SEQ I D NO 149
peptide 150 AAERPGEA SEQ ID NO. 150 peptide 151 AERPGEAA SEQ I D NO 151
pepti de oD 2b0AGRAV SEQ | D NO 152 peptide 153 RPGEAAVATREQ0GD0NGE: 153
peptide 154 GAQFSKT SEQ I D NO. 154 peptide 155 AQFSKTA SEQ ID NO. 155
peptide 156 QFSKIAA SEQ |D NO 156 peptide 157 FSKTAAK SEQ | D NO. 157
pepti de 158 SKTARRPHISHE) E 9 KBEAKBRMGBHEEY | D NO. 159 57
VO 2006/ 078899 PeEeptidedthsAAESEAS peptide 160 TA/ D 1BD| NO. 160
peptide 161 AAK@M{_%% AKGEAA 2 AKECARANGHE? | D NO. 162
peptide 163 KGEM%%!O'%& SCROMABG3  peptide 164 ( D NO. 164
peptide 165 EAARE] r!gggﬂ ‘*‘E%IEEGS pepti-de—166 / D NO.. 166
peptide 167 AAERBEECE NFRH67 —pepti-de—168— SEEY I D NO. 168
: 9 ERP é‘ fldﬁﬁ KA\ P ~0 A e d—i—al 170 \N%’ D NO 170

pept i de 169 ERPIAkqsfbr T Pbod 69 —Pepttde—70 ARy 6 D No
peptide 171 PGEARYA 268 | RERPBEA /1 peptide 172~ Gagag =% D NO. 172
peptide 173 AQFSKI aE%hd PE UEA/_(J pept!u:e ?.74 & 35 {f}D% 150 NO. 174
peptide 175 FSKTABaEYd PREEEAAVD peptide 176 SK Di{&1 PINO. 176
peptide 177 KTAAKEptgEw71 DPBERAYA 7 peprtide 178 umg% B3P NO. 178
peptide 179 AAKGEStidEWE DcNOFSR 79 peptl de 180 AKEEAADRSI 17D NO. 180
peptide 181 KCEAAStBEQrd DANESKTL81 pepti de 182 GEARBHDIS TP NO. 182

peptide 174 | QFSKTA SEQ ID NO. 174

peptide 175 | FSKTAA SEQ ID NO. 175

peptide 176 | SKTAAK SEQ ID 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 SEQ ID NO. 181

peptide 182 | GEAAAE SEQ ID NO. 182

peptide 183 | EAAAER SEQ ID NO. 183

peptide 184 | AAAERP SEQ ID NO. 184

peptide 185 | AAERPG SEQ ID NO. 185

peptide 186 | AERPGE SEQ ID NO. 186

peptide 187 | ERPGEA SEQ ID NO. 187

peptide 188 | RPGEAA SEQ ID NO. 188

peptide 189 | PGEAAV SEQ ID NO. 189

peptide 190 | GEAAVA SEQ ID NO. 190

peptide 191 | GAQFS SEQ ID NO. 191

peptide 192 | AQFSK SEQ ID NO. 192

peptide 193 | QFSKT SEQ ID NO. 193

peptide 194 | FSKTA SEQ ID NO. 194

peptide 195 | SKTAA SEQ ID NO. 195

peptide 196 | KTAAK SEQ ID NO. 196

peptide 197 | TAAKG SEQ ID 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 ID 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 SEQ ID NO. 213

peptide 214 | FSKT SEQ ID NO. 214

peptide 215 | SKTA SEQ ID NO. 215

peptide 216 | KTAA SEQ ID NO. 216

peptide 217 | TAAK SEQ ID NO. 217
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pepti de 183 EAAAER SEQ I D NO. 183 peptide 184 AAAERP SEQ I D NO. 184
pepti de 185 AAERPG SEQ ID NO 185 peptide 186 AERPGE SEQ ID NO 186

pepti de M8 2mAGRFAISEQ | D NO. 187 peptide 188 RPGEAA SEQrIU920861002088
peptide 189 PGEAAV SEQ ID NO 189 peptide 190 GEAAVA SEQ ID NO 190 _
peptide 191 GAQES_ SEQ 1D NO 191 peptide 192 AQFSK SEQ ID NO 192 peptide

193 QFSKT SEQ I [ ide 48 | AAKEt | de 194 ESKTA SEQ 1|5E90D N®218 pept i de 195
SKTAA SEQ I D m% pAKEE 196 KTAAK SEQ I D SEfOB Ngy@p? i de 197 TAAKG
SEQ ID NO. 197 ded20 1 $8EAAKGE SEQ I D NO_ 198 | SESIPING 2209 AKGEA SEQ I D
NO 199 pept i de pg Ki%%%, An | D NO—200 pept i 4 DN&&AA SEQ I D NQO 231
eptide 202 E N 202 pepti-de—203AAA . 203 peptide

204 AAERP SEQ | 3"?‘&%325 R85+  de—205—AERRG-SEQ 954CD S pepti de 206

pspide 27 -AZ{ 267 -RPGEA-SEO  nich SESHD NO. 24’
ERP(;E SEQ I D p 2 \E),PA U1 - T o rV\J.SmD 5 de 208 P(;EAA
SEQ I D NO. 208 oo 268 GEAAY SEO+D-NO—209 SECHbh ) EAAVA SEQ I D
NO. 210 pepti de ghite ;ﬁégluwu >tt+—peptids §yﬁzf,cngr\lo. 212
peptide 213 QFSK Skidelbs | EW‘%D'I\ 9 D55 214 peptide
215 SKTA SEQ | D[ Nebtidd Pbo | BERRI d€ 216 KTAA SEQ | um)t i de 217 TAAK
SEQ I D NO. 217 | $8pth©229VEARVBBI9Y PCI/US2Z0067 U0ZUEEQ ID NO. 230

peptide 231 | AAVA SEQ ID NO. 231

peptide 232 | GTAPAAEGAGAEVKRASAEAKQAF | SEQ ID NO. 232

eptide 233 | GKQFSKTAAKGE SEQID NO. 233

peptide 234 | GAQFSKTKAKGE SEQ ID NO. 234

peptide 235 | GKQFSKTKAKGE SEQ ID NO. 235

peptide 236 | GAQASKTAAK SEQ ID NO. 236

peptide 237 | GAQASKTAAKGE SEQ ID NO. 237

peptide 238 | GAEFSKTAAKGE SEQ ID NO. 238

peptide 239 | GAQFSKTAAAGE SEQ ID NO. 239

peptide 240 | GAQFSKTAAKAE SEQ ID NO. 240

peptide 241 | GAQFSKTAAKGA SEQ ID NO. 241

peptide 242 | AAQFSKTAAK SEQID 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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peptide 218 AAKG SEQ I D NO. 218 peptide 219 AKGE SEQ ID NO. 219 peptide
220 KGEA SEQ I D NO. 220 peptide 221 GEAA SEQ I D NO. 221 peptide 222 EAAA
SEQ | D NQvo2ad/o7gept i de 223 AAAE SEQ ID NO. 223 pepti deczas206b8R03EQ | D
NO. 224 peptide 225 AERP SEQ ID NO 225 peptide 226 ERPG SEQ I D NO. 226
peptide 227 RPGE SEQ I D NO. 227 peptide 228 PGEA SEQ I D NO 228 peptide
229 GEAKHZEJS CLADERZS: peptide 230 EAAV SEQ ID NO. 230 peptide 231 AAVA
SEQ I D NO 231 peptide 232 GTAPAAEGAGAEVKRASAEAKQAF SEQ I D NO 232

pepti de 233 GKQFSKTAAKGE SEQ I D NO. 233 peptide 234 GAQFSKTKAKGE SEQ I D

NO. 234 peqtiMlehe?idd SBRIFSKH bEeld irlBRamBRR!thémedRE EARSIKEAAK
SEQ I D NOE) ,536 etaéi de 237 @QASK KGE SEO | D NO. 537 pept i de 238£
o @A&

GAEF SKPdmyiste Nemd @ mywphyprssesYiocAUEBiinaan@EnSE paptiNethap 39

R i Tt O B R U s e S0 R S RRRSRR s
| D NO. h2#idg apeptinalsei® debuCirsblcE AT ovERel diodiongidting PEPt | de 245 GAQFSATAAK

SEQ ID NO. 245 peptide 246 TKSFQAG- SEQ | D NO 246 peptide 247
GA%ZSKAAAK G FFRRACIS AgquehesRaviee DA Ad SRMUSEQHF@CR& ofaggfergnest i de

249 GAGE E&A@%)gﬁp ' GRAR 453@@' O & ; ID NO. 250 peptide
251 AAGEq%%EQ’I D . ZQiN%_CEgeptl e Z%gg&%&% %ﬁ%@éﬁ NO. 252 [001361

Wi | e the i f)emtdnsino heid sheencdsbsrintaly idantitet @i the asyhende defined ar @jce toh

the Clt ];llatc vgr“f Ogegggﬁeg%g%g%ﬁggb aclziEis \c,)\%tlhle pgﬁicﬁepagg cr)];?tﬂ;[nahg ilgdggerfééhélgf ed in the

chemically modified.

2. The method of claim 1, wherein the amino acid sequence of the peptide begins at

the N-terminal amino acid of the reference sequence.

3. The method of claim 1, wherein the amino acid sequence of the peptide begins at

the amino acid at position 2 through the amino acid at position 21 of the reference sequence.

4. The method of claim 1, wherein the amino acid sequence of the peptide includes

the contiguous residues A, K, G, and E (SEQ ID NO. 219) of the reference sequence.

5. The method of claim 1, wherein the amino acid sequence of the peptide ends at the

C-terminal amino acid of the reference sequence.

6. The method of claim 1, wherein the amino acid sequence of the peptide consists of
from 8 to 14 contiguous amino acids of the reference sequence or an amino acid sequence

substantially identical to said reference sequence.
7. The method of claim 1, wherein the amino acid sequence of the peptide consists of
from 10 to 12 contiguous amino acids of the reference sequence or an amino acid sequence

substantially identical to said reference sequence.

8. The method of claim 1, wherein the N-terminal amino acid of the peptide is

alkylated, amidated, or acylated at the N-terminal amino group.
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nodi fications can be made w thout departing fromthe spirit and scope of

t he i nvention. 59 WD 2006/ 078899 PCT/ US2006/ 002032 WHAT IS CLAIMED I S: 1.
A net hod wb 200uni7k8obi ng muci n hypersecretion in a mammual pcrhs2eueibhmad2
conprising admnistering to the mammal a mnucin hypersecretion-inhibiting
anount of a peptide that inhibits nucin hypersecretion, the peptide
consisting of less than 24 am no acids, the peptide having an am no acid
sequence sel ed frao . gpoup_consisting of : (a) .an_.amno.gcid sequence
havi ng fromflcf erﬁgﬁlgg]ﬁf?glﬁlg Swg?ﬁelﬁgﬁ%@f’tﬁgg%% 3&“&8@@%&# epe&?@ﬁﬁ@nce,

GAQF SKTARKERAMOE BPGEAN(BEQnId dp.1) ; and (b) an amino acid sequence
substantially identical to the sequence defined in (a); wherein one or
nore am no acids of the peptide are optionally independently chemcally
nodi fied. 2.qqol cl ai - LN .the am no.acid s ence of the
pepti de begi1r9é h%eqﬁ%tﬁggﬂf{laelrﬁimg’r@ &%lrﬁ%glﬁgé%hgfa@ﬂ%a“flgipg#hgr:?ggggeel uence. 3.
The netakeiylatdd atltlad Nrtdrminklemého gidup. am no aci d sequence of the peptide
begins at the amno acid at position 2 through the amno acid at position
21 of the reference sequence. 4. The nethod of claim 1, wherein the am no
aci d sequencsg. t | ' I 0Nt resi _G and
E (SEQ I D oL gf{xg)ﬂ%?&fﬁﬁedwr@lg le?gl%éé%ﬁ?éeqﬁugﬁ?g%ﬁhg#ﬁgaﬁé’? E{Sg’tég dégisél:éﬂq 1,
wher ei myrfgoydstedat the Natesieipabmomogfrouthe pepti de ends at the C-termi nal

am no acid of the reference sequence. 6. The nethod of claim11, wherein the
am no aci d sequence of the peptide consists of from8 to 14 conti guous

am no aci ds 10f TheendteéEsRiMIA FIEMHRRGE (HRPePHIARIBIRCBE HAnSEd e :
substantially identical to said reference sequence. 7. The nmethod of claim

1, wherensistiigeofagptbP BRTHE t0u SFPS IBE 10hen FPECI6sNEbs of from 10 to
12 contiguous am no acids of the reference sequence or an am no acid
sequence substantially identical to said reference sequence. 8. The net hod
of claim1, 18hdhemnmthdtoNdirr Sriwtrteinfeyeptdd @ sofectel GopeMkigdsup Gnsidliky| at ed,
am dat e I he N-term nal_ am no group. 60 WO 2006/ 078899

PCT/ Usfgggp{gg%é5%]%&1%%5%%@3@&916?@ W%Tlnﬁgbﬁei n the N-term nal am no
acid of the peptide is nyristoylated at the N-term nal am no group. 10.
The nethod of claim8, wherein the N-term nal amno acid of the peptide is
acetyl at ed d#. {lhe méthaskofi aheiin 23 wheoeiy theyeptiddis sleetedfiohoithe @foupl @insisting

wher ei %E?TQ‘,?JE Q%WO pRBIIHER3 8 NSy RESHESE 55400 Y bESTDL 8§89 at

the N-termn

15. The method of claim 4, wherein the peptide is acetyl-PEPTIDE 219.
16. The method of claim 1, wherein the mammal is a human.

17. The method of claim 1, wherein the mucin hypersecretion in the mammal is

caused by a pulmonary disease in the mammal.

18. The method of claim 15, wherein the pulmonary disease is selected from the

group consisting of asthma, chronic bronchitis, COPD and cystic fibrosis.

19. The method of claim 1, wherein the peptide exhibits at least one of the properties
. of (a) greater mucin hypersecretion-inhibiting effect on a mammal than the reference
sequence when administered to said mammal at equal concentrations or (b) greater aqueous

solubility than the reference sequence at equal concentrations in the same liquid.
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12. The method of claim 11, wherein the peptide is selected fromthe group
consi sting of acetyl-PEPTIDE 106, PEPTIDE 106, and PEPTIDE 106- NH2. 13. The
nmet hod ofwol2adem78899wherei n the peptide is sel ected frompClasgeoswp032
consisting of PEPTIDE 15, PEPTIDE 45, PEPTIDE 91, and PEPTIDE 153. 14. The
met hod of claim2, wherein the peptide is selected fromthe group
consisting %% AoERM@R fighibHER TR 3R rseRERdi D 2@hmaiythe PERDADE 234- NH2,

ery pieBl et BRI b Bt e b RS s
human. pkptiderihet ABibNedmedin Hﬂ'p%tsiébr%tloﬂ\hﬁé Sdphidt Revifk &h ammbom@@@,T@ﬁdeon in the

manmal i s caused by a pul nonary di sease in the mamal he net hod of

cl ai m Bslecizdrom ferdseumennyisiiag 9f di sease is. selected fromthe group

consi sting qfyas coPD and cystic fibrosis. 19. The
met hod of clc(a)l m%ﬁﬁ&ﬁggﬂeﬁ%n%e%\%gm (iueftlll Bits at | east one of the
propertGA@FSKﬂA(Ad;G@A@a«ERPGHAIANmﬁEQSBQﬂ@t1)pahd nhibiting effect on a
manmal thanr{we reference sequence when admnistered to_said mammual at

equal conceriPt 3t #18i7Q as1d EaYyerge é‘g%séﬁnh%h@@ﬁ%cal Sothgisequense dRd ih@y ef er ence
sequence at weiiah tEORGEMihAARS adil of ' % 8899
e s 006; Coaah (RORAEHDA AT acil of e RH it R R O
mamal Omlh@albsnﬂwnd@ﬁb’rqhsmmlladmdmﬁ@t EE)ﬂlth@CttMIha?l ameinonatidaf thegieptide is

hyper se N | nh| peptide that inhibits mucin

hyper, se%f@tlal rimd?%g Iéucﬁ‘ 31%% ani no acid sequence selected from
the group Cthép@tti!deﬁaﬂh a(rﬁ)cnﬂﬁ'}gfé@e&%u@ﬁ-hﬂn&ﬁﬁ%%ﬁgﬁ Wikl 0fhidifereaggyence,
GAQFSKTAAKGEAAAERPGEAAV (SEQ | an am no acld sequence
subst ar‘i‘@qnét‘lﬂﬁkﬁnlad@#ﬁmb&ﬂ’erﬁﬁrfttllﬁ?@-@@hlﬁ@g@elo@lef| ned in (a); wherein the
N-term nal amno acid of the peptide is not nyristoyl ated and nmaybe
optionally independently chemcally nodified and the Ctermnal amno acid
of the pept i2de Ths metidd @fdiiin20, ndepentheN-termehe vingal doyd sDHe bigddie it he

pepti de hgv r&g a nmucin hypersecretion-inhibiting effect when adm ni stered
to a fn a nucin hypersecretion-inhibiting amount. 21. The nethod of
claim20, wherein the NNtermnal amno acid of the peptide is acetyl ated.
22. The nmethod of claim 20, wherein the peptide exhibits at | east one of
the pr opert22e§"h9ﬁn€(da)d@r®am620 mlncremthymepmkaoaxhihltsmlelaktldnetolfﬂ@ effect on a
manmal a al amno acid is t oyl at ed,
when agkqu? LSS é%} g%at?épﬂdlﬂmﬁ?ecﬁe}mné%gﬁmg(?Eg@%trﬂ“rad?l?‘@ﬁlsal S% é? eat er

aqueoudNG.dl, ktbllolsé Nitetnhiafl 2ped h&dMonylistoyRRIewhkd Sdiinldred A SatPmamhd b
nyristoylated at equal concentrations in the same |iquid.

equal concentrations or (b) greater aqueous solublhty than SEQ ID NO. 1, whose N-terminal

amino acid is myristoylated at equal concentrations in the same liquid.

23. A peptide consisting of less than 23 amino acids, the peptide having an amino
acid sequence selected from the group consisting of*

(2) an amino acid sequence having from 4 to 23 contiguous amino acids of a reference
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 acetylated 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.

24. The peptide of claim 23, wherein the C-terminal amino acid of the peptide is

amidated or esterified at the C-terminal carboxyl group.
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23. A peptide consisting of less than 23 am no acids, the peptide having an
am no acid sequence selected fromthe group consisting of (a) an am no

aci d sequwoeodnassong from4 to 23 conti guous am no aci decufusaos@dimsence
sequence GAQFSKTAAKGEAAAERPGEAAVA (SEQ ID NGO 1); and (b) an am no acid
sequence substantially identical to the sequence defined in (a); wherein
the NNtermnal amno acid of the peptide is acetylated and the C-term nal

am no acid e peptide,i.s t l,onal i ndependent | v.chem.cal ified,
T oeort e Teactit RERNL decttihy 28 S ot ¢ ROGRET SO i Rif ¥ R

adni ni sb@fied dafboryl HBAFWithi ArAot bl @1 YRS Sgdhat bRyt iffhebi bydigxy@mount . 24.
The peptide of claim 23, wherein the C-termnal amno acid of the peptide

i s amsyhitideted C2de(@dialipbeicaalkyl panins, adingia(Chtor G¥kgliphgHoup. 62 WO
2006/ 07 T ' i in th
& tor magDex e AR o 00 S opfel mRRR SR Bl Rne i A U E ol BB o 10,

anmoni ds fram@ tot 0. C24 al i phatic al kyl am ne, a hydroxyl substituted C2 to
C24 aliphatic alkyl amne, a linear 2-(ClL to C24 aliphatic

al kyl') oxyet hyl am ne group, or an onega- met hoxy- pol y(et hyl eneoxy) n-et hyl
group, wher &6 THefehQR O Qaif23, herell heRERINAR Hnirfd Ridis%edteritb@hehd ¢t he.
Ctermnal amino acid is esterified at the G termnal carboxyl group with
a G t de@inalzpibohylk groupithla @1 obidd aliphatic 2kybateg®! net Rdrmega-methoxy-

pol y(et hyl eneoxy)n)-ethanol grou where n is fromof 0O to 10. 27. The

pept i dé’o}éf(etgllygp%%x?@)'ﬁﬁaé}ogg‘f?%?h‘gﬁ?fgﬂtl? ﬁBIrﬁ %tjo:tgllé)ct ed fromthe group
consisting of acetyl-PEPTIDE 106 and acetyl - PEPTI DE 219. 28. The peptide
of claim 23, wherein the ﬁggti de exhibits at |east one of the properties
of (a) great?r Thepemidsphelain 28 evheain thnpentideagsedgoteskiron theagmuprensitingn SEQ
ID NO W_ g ;! ] acid is nyristoylated when

adm ni Sq[fiag%t oﬁg%%%n%ﬁn%f%e{%?%ggggﬁag%ncent rations or (b) greater aqueous

solubility than SEQ ID NO. 1, wherein the Ntermnal amno acid is
nyristoyl ate equal concentrations_ in the same liquid. 29. A peptide
consi sting 3% ﬁé@@gf’%da‘ho ﬂalghg%é?’hﬁ’fﬁ“&glﬁ P_Leﬁté‘%epf’é%‘ﬂ?%é‘tww_ﬁ%@eam no acid
sequenqaosehacies) SEAR hilsn 8 pPeFaRBLiRhibftheQlitecl &)  Ainfilll MBI @ Isequence
having from4 to contiguous amno acids of a reference sequence

GAQF SKIYAKGRARAERACRMA i BEQIMDadDIs thyristoyleted iwhenhdmpegitieddo smidpri ses at
| east one ami no acid substitution erein Kis..substi or Ab Ais
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29. A peptide consisting of less than 24 amino acids, the peptide having 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
sequence GAQFSKTAAKGEAAAERPGEAAVA (SEQ ID NO: 1);

wherein the peptide comprises at least one amino acid substitution, wherein K is
substituted for A; A is substituted for F, K, G, Q, S, T, and/or E; or E is substituted for Q;

wherein the N-terminal and C-terminal amino acids of the peptide are optionally
independently chemically modified; and

the peptide having a mucin hypersecretion-inhibiting effect when administered to a

mammal in a mucin hypersecretion-inhibiting amount.

30. The peptide of claim 29, wherein the N-terminal amino acid is alkylated at the N-
terminal amine with a C1 to C24 aliphatic alkyl group, a linear 2-(C1 to C24 aliphatic
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t he peptide having a nucin hypersecretion-inhibiting effect when
admnistered to a mammal in a nmucin hypersecretion-inhibiting anmount. 30.
The peptiwe 2066/B®bm 29, wherein the N-term nal am no aecad/ussooalobybat ed at
the N terminal amine with a O to C24 aliphatic al kyl group, a linear 2-(C
1 to C24 aliphatic 63 WO 2006/ 078899 PCT/ US2006/ 002032 al kyl ) oxyet hyl
group, BEylloxyehEEons on er pmest-prethorytpohd othyleneatyhy-ethyt gropp, winee 8 infrom f r om
0 to 1Qy,,3h The peptide of claim?29, wherein the NNterminal amno acid is
am dated at the N- termnal amne with a C2 to C24 aliphatic carboxylic
acid, trifluoroacetic acid, benzoic acid, or a O to C24 aliphatic alkyl
sul fonic acid. .32. The pe tlde of cIa|m29 wherein the Ctermnal am no
acid of the’g deptide of et ot heteinibe &F-tetinéchl amlrtow@lct:tstaendntmat thaNboxy!|
group. mne acid is
ar dat éﬁ‘%s?ﬁ?ﬁléﬂéé‘?"‘?g?ﬁa Plfba RSB Al bGP R B 854
al i phatdre Gl teyI24aatiphatic allaylmalfom)cmbrd substl t ut ed C2 to C24 al i phatic al kyl
amine, alinear 2-(C 1 to C24 aliphatic alkyl)oxyethylam ne group, or an
onega- et hoxy- pol y( et hyl eneoxy) n-et hyl group, where n is fromO to 10. 34.
The pepti de 30f Toeak %ﬁc?e%fc‘l‘é?ﬁr@' Ounblafh e Cofefthial axﬁ%’hglda&'tﬂe bepufeler |11 ed at
y

the G termnal car rou atic cohol or
a 2- (or?égéatﬁfb@lmﬁwl-ﬁed@tﬂl(e& tﬁymméoarbomlgardpanol group, where nis fromof 0
to 10. 35. The peptide of claim29, wherein the peptide exhibits at |east
one of the properties of (a) greater mucin hypersecretion-inhibiting

ef fect on a3sami@pepthRvfoRRNI20, wﬁ’ﬂ@euﬂthe‘(‘ﬁ@hﬁin@l 5rﬂﬁo|\elbfdel§ BhnilkedPiocaci d is

nyri st oyl at ed when adninistered to said manmal at equal concentrations or
(b) gr d&rmenal gerbepvlerawn wih WW%&@@E@Z@lmthalkylmnaadlyﬁmxyN t er mi nal

am no agh&hinlisq @grt @Ei‘i?)é ﬁﬁﬁa@g ﬁ%grel h Qa?‘:in 1at hgg?t he sane |iquid.

36. The peptide of clal e pe tted fromthe group
consi s tallqy@omyala&aiﬁirﬁ@oﬁs 3r b omammz%xﬁ@dly?ﬁﬁiﬂleﬁﬁiy%e?ﬂ@ﬁéouﬁ fvhefe pept i de
consi stl than 24 am no acids, the peptide having an anmno acid
sequend® 818 8t1§d fromthe group consisting of: (a) an am no acid sequence
having from4 to 23 contiguous am no acids of a reference sequence
GAQFSKTAAKGEAAAERPGEAAVA (SEQ ID NO 1); and 64 WO 2006/ 078899

PCT/ US2006/ 882382 perttisle oflaami2owherih the Guenuimakarhisb anidiiabiterifidentlica! t o
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poly(ethyleneoxy)n)-ethanol group, where n is from of 0 to 10.

35. The peptide of claim 29, 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.

36. The peptide of claim 29, wherein the peptide is selected from the group
consisting of PEPTIDES 233 through 245 and PEPTIDES 247-251.

37. A peptide consisting of less than 24 amino acids, the peptide having 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

sequence GAQFSKTAAKGEAAAERPGEAAVA (SEQ ID NO: 1); and
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21 of the reference sequence, and wherein the N-term nal and C-term nal

am no acids of the peptide are optionally independently chemcally

nmodi f i ed;wbDheoguagdobde havi ng a nmuci n- hyper secreti on i nhipbirtiso@eabfoszt when
adm nistered to a manmmal in a mucin hypersecretion-inhibiting amount. 38.
The peptide of claim37, wherein the N-term nal am no group is al kyl ated
with a d t(b) “paymigpiagideseiiecnat Rylistagtialispidentidal fethe s@yueade dafiné24n @l)j phat i ¢

ahere s 1isndh G seFRECHIRD P Rek Bl e b ton”

N-t er m21adf tleegefiwer@e@uquente, afd dated with a C2 to C24 aliphatic carboxylic
acid, trifluagroacetic acid, benzoic acid, or,a d to C24 aliphatic alKkyl
sul foni ¢ acivgierep thepNdergingliagd Coterminal 3ming acige of Bierpeptide @evptionallyl ani no
aci d of; i j ! ed or esterified at the Cterm nal carboxyl
group. lﬁ%&&r%ga%ggﬁf gll%?méﬁ%?m 37, wherein the C-term nal carboxyl group

i s am dat ed thd pdptidabmving a meichyfesseC@Aomlrihiidhg effedt koHen atfindgste@d to a

hydr oxyl -substituted, C2 to C24 I,Lp,hatic alkyl amne, alinear 2-(C 1l to
C24 al i Wﬁ‘dnﬁlrﬂﬁﬁn}hmieﬁgﬂt@?ﬁ"%@ Yrgamougk an onega- met hoxy-

pol y(et hyl eneoxy) n-et hyl group, where nis fromO to 10. 42. The peptide of
claim37, wherein the Cterm nal carboxyl group is esterified with a d to
C24 al i phat 38- dbrpeptidecsletlimay/, wherein the N-terminal amino group is alkylated with a

2- - ) I t hyl et l.. . gr . Wh is fromof O
BT T o R T
one of otﬂ@a-nmﬂmiﬂdlﬁsthwené@by%ﬂfe% Q?uﬁ,‘\;\ﬁﬁé}e RMPREZEFELY, On- 1 nhi bi ting

effect on a manmal than SEQ | erein the Nntermnal anmno acid is
nyristoyl ated when adm nistered to said nmammual at equal concentrations or

(b) greater 33q | whi kit . ] . 1.. wherein t term nal
amno acid i g qrr????%tg%og? 1ea|c1}{'l g?’ %’gﬁgﬁnﬁgﬁl&eﬁﬂ él{ "iuglﬁlg glr%uﬁlﬁgméc?ﬁ%d\l%’}tﬁ&ui d. 65
WO 20067207 829 AliPIERicUSANG61i10 680,37 fludrbacebicpell, baezotonsd, ot b tefcd4ess than 17
am no agids, th tide ,having an am no acid sequence selected fromthe
group 8@%&%%15951%33@?0%1“(%6@-% am no aci d sequence having from4 to 16
contiguous am no acids of a reference sequence GAQFSKTAAKGEAAAERPCGEAAVA
(SEQID NO 1); and (b) an ami no acid sequence substantially identical to

t he sequencé0déhe pedidenf clajm 37ywibereinrih¢ Bdethinelr amina lacidrd & geptide isal  ani no
aci ds . L r tional | I ndependently chem cally nodified, and
t he N?%Fé%%?aﬁ%gttﬁ’lhﬁgd gtctﬁ‘a%gtfm{nﬁgf ?fﬁﬁﬁxiyggmlgg' not nyristoylated; the peptide
having a nucin hypersecretion inhibiting effect when adnmnistered to a

41. The peptide of claim 37, wherein the C-terminal carboxyl group is amidated with
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 group, or an omega-methoxy-

poly(ethyleneoxy)n-ethyl group, where n is from 0 to 10.

42. The peptide of claim 37, wherein the C-terminal carboxyl group is esterified with
a Cl to C24 aliphatic alkyl alcohol or a 2-(omega-methoxy-poly(ethyleneoxy)n)-ethanol

group, where n is from of 0 to 10.

43. The peptide of claim 37, 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.
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mammal in a nucin hypersecretion inhibiting anmount. 45. The peptide of
claim44, wherein the am no acid sequence of the peptide begins at the
N-t er m navoameos®ei d of the reference sequence. 46. Thecpapted@omB2 cl ai m
44, wherein the am no acid sequence of the peptide includes the residues
AKGE (SEQ ID NO. 219) of the reference sequence. 47. The peptide of claim
44, wherein the am no acid sequence of the peptide ends at the Cterm nal
amno acid of, t ref erence sequence. ... The tide ,of claimd44, wherein
the am no.aci A Bk Eet g WE IR 47 B PEeL Fepicg hedng s stisont | gaous
am no agidkeqdnct Belested BoANGE FRAUBAGSIMIofAN am no acid sequence

substantial ly identical to said reference sequence. 49. The peptide of

cl ai m 44, widr @ snmpaciifeaeenge haviagHomrfte fcontguqis prine addnef astederense f r om

10 to ' ' ' I ce or an amno acid
sequenc e P P R S S S R T ence. “S0. he
pepti de of dbpamandihp askieseqienct bebshintieltyrideaticatits the seqietlceodefinké i@t i de i s
acetylated at, the N-term nal ino group, 51, A peptide consisting of a
sequence sel'GEel th?%ﬁﬁgg@naaﬁte%%@f%rﬂnﬁ@cﬁﬁ of E’G DERD1S0E Cptierdly

PCT/ US2Q } 40 ,,2CH [ :

A SKE AN AL R AT A RN AHERE R 06 Mo D SN, ence
subst armyrigtewatedient i cal to the sequence defined in (a); wherein the

Nt i nal ' id .of the. tide i.s not .nyristoylated and the C
ter ren'r nmalnaam%{rqéog %&@g thYmg ﬁénlbcélgﬁfﬂflésef’rfl[@lbfrﬁ’bm%g Iflé‘?c%‘@ﬁ’é ﬁg@mla”t@reg ffical ly
nodi f i efamihblieinpaptdifl@ypavdchRdion iMMibiting ByBamSecr etion-inhibiting effect when

adm nistered to a manmal in a mucin hypersecretion-inhibiting amount. 52.
The peptide of claimb51, wherein the Ntermnal amno acid of the peptide

is acetyl atyed e i f e rein t ept.i.de exhibits
5 1 ootV e e R0 20 LS iy T R BBt
hyper s ext thetN-termindh iatmitd augd of the ¢éferenceseqasnval than SEQ ID NO. 1, whose

N-termnal amino acid is nyristoylated when adnmi nistered to said mammal at

equal concentrations or (b) greater aqueous solubility than SEQ I D NO 1,

whose N-ter ggnglye g@ﬂﬁd&%ﬁ:‘%ﬁl 443 erﬁf%@ﬁhﬁﬁ@&i@geﬁﬁgﬁ@ offfﬁ’eﬁ?}%‘ﬁ?h aldpis 1 N

the sane liquid. 54. A pharmaceutical conposition contain e peptide of
any ondheresignes 4K GEISEEBINGD. 3pP) afith¢ tefereacepequemaeeut i cal | y accept abl e
carrier and/or diluent. 55. Use of the peptides of any one of clains 23-53
for the preparation of a pharmaceutical conposition for the treatnent of

muci n hyper ggc mak ipeftided floRemMaikreinSthe GRuMELEPYeqRettiél JTONSSHtidE S6ASE 1 n the
manmal .
the C-terminal amino acid of the reference sequence.

48. The peptide of claim 44, wherein the amino acid sequence of the peptide consists
of from 8 to 14 contiguous amino acids of the reference sequence or an amino acid sequence

substantially identical to said reference sequence.

49. The peptide of claim 44, wherein the amino acid sequence of the peptide consists
of from 10 to 12 contiguous amino acids of the reference sequence or an amino acid sequence

substantially identical to said reference sequence.

50. The peptide of claim 44, wherein the N-terminal amino acid of the peptide is

acetylated at the N-terminal amino group.

51. A peptide consisting of a sequence selected from the group consisting of:
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(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.

52. The peptide of claim 51, wherein the N-terminal amino acid of the peptide is

acetylated.

53. The peptide of claim 51, 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, whose N-terminal amino acid is myristoylated when administered to said mammal at
equal concentrations or (b) greater aqueous solubility than SEQ ID NO. 1, whose N-terminal

amino acid is myristoylated at equal concentrations in the same liquid.

54. A pharmaceutical composition containing the peptide of any one of claims 23-

53 and optionally, a pharmaceutically acceptable carrier and/or diluent.
55. Use of the peptides of any one of claims 23-53 for the preparation of a

pharmaceutical composition for the treatment of mucin hypersecretion in the mammal is

caused by a pulmonary disease in the mammal.
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