111111111211111111121121121111111 11 *15915Q 1 SMOOTHENED PCOLYPEPT] DES AND

METHODS OF USE CROSS- REFERENCE TO A RELATED "‘APPLI CATI ON [ 0001] Thi s patent
application clains the benefit of U S. Provisional Paten

60/ 855, 422, filed Cctober 31, 2006, which is incorporateummmmmmmmmmmg
INCCRPCRATICN-BY—REFERENCE OF MATERI AL SUBM TTED ELECTRONI CAL

[ 0002] I ncorporated by reference in its entirety hereinis a
conput er -r eadabl e nucl eoti de/ ani no aci d Isequence listing submitted
concurrently herewith and identified as follows: One 53,510 Byte ASCl
(Text) file nanmed" 701943Sequence ST25. TXT," created on Cctober 24, 2007.
BACKGROUND OF THE | NYMQE HENH) B OLEREREIESSANRMBEHBYS BFsPul at i ons of
signal transduction pathways. One such pathway is the Hedgehog (HH) signal
transducti on pat hway, @ﬁb§§Riﬂgﬁtﬁ%ié$?$Or eﬁgﬂfgﬁﬁﬁbAﬁ@ NSrmothened (SMO

proteins. The HU at hway 1 S essentl ryoni ¢ cell" 'growth (Beachy et

R e R T

several cancer reast cancer at ano
99- 104 (2003()-)69/8&6%3,@1@@ (stabeedl, &M vhish isghcogporatedpyoreferddat.| . Acad. Sci . u.
S. A, 101: 12561-12566 (2004)), stomach cancer (Berman et al., Nature,

425: 846-851 (200 0, r r 39: 665-670
(2006)), |iver caﬁEQP@@WIﬁ@%i#%E%@%f%a&éﬁéﬁ%ﬁm 8- 757
(2006)), nelanoma (Pons et al., CELRCTRONHSALIOhAcol., 8: 466-474 (2006)),
basal cell carcinoma (Lamet al., Oncogene, 18, 833-836 (1999)), and

medul | obl ast oma (Bernman et al Sci ence 297 1559- 1561 (2002) and Roner
et al., Canl@¥2]Redncorpatatedby;rferepss inyitsttely herginis@ compyfersadapls f or

i nhi bi tors ﬁ@lebﬁ&/ﬁ&@&ﬁ&%ﬂenﬁ@ﬁmﬂé Subindd ahIRRy @revﬁ%@ﬁ&nﬂﬁﬂﬁl &5 SUMVARY
OF THE | NVENTI ON [ 0004] The i nvention_provides an isolated or purified

pol ypept i defOB?W-aOaéé% ?Lb‘?ﬁ"ﬁétsp@ (Texd) Wémﬁm%" Y1ptiSequenes FTRFX V4 cropied
thereof . Thg GQbpepedbbee or peptidom netic conprises an amno acid sequence
corresponding to a portion of a SMO protein, wherein the portion
11111111111111111111111111111111111111 *GDOOOZ* 2 conprises an amno acid
sequence of any of SEQ I D of which generally
corresponds to an intracell %@BP%H@EW?@& The pol ypepti de or
péepti domi netic can be a functional fragment of the port| on, which

functi onal [Dﬁ@g;rrerttanca:rrima‘umsbyaiwﬁbg%tons7ofcs(gnali tgmalsti@npatiovage | @Gk soéh SEQ | D

var i ant of i bvs BRQEPE TRt AP RET PRl i i OB

pol ypept i de&deSmbomexpﬁdl(ﬂmm prdtdinsS Thie BH pathwey i éstsényialatbt éntatednio/alligv@@ht her eof |

prof 1 1 or at | GRAQY Chra Glite &GB! PONBL RS EHpR Futizplgebrba e,

conj ugat es @odeH, lmluﬁglg&fbﬁst@ﬁndehﬁiatdmwefﬁll Eenq@t)tgtp,emm @em4qnoq5§9pprbdam mat| cs,

encoai ny ¢ DB B BorSpaabtr deet SasCuprt B PE:Plsfo Pbsitoni

expression m&tmesmana ahq’s&tu@ajsss4ﬂmr(mguw@adan@@(m&ﬁf&dtan$u ARri sing

any of the v l.ypept i des omrretlcs fatt aC|d erlvatlves
conj ugat es, 35 %%4% <%1®3lelve§??&0?ré§'aﬁlm%ﬁa p CaEaIogeness iy M8 bY 296

furthernor anammactp@hsbvmt la@ini TreRNL D201, 8 BEDF14TDE06) BRIt deN @ar@ih@rhé’fﬁ%ﬁi&l cal
conpositions are useful for inhibiti ng proliferation of a di seased ceI |,

such that taheOnrsgen { HR3 81 20ven) prdmeddisblastoms Rsames etighnicisres Ay 1

proliferatiog) gfood) M ReBRLE of ECdncer RS, BEUDPILICRIBIISHE Thee M Adeki-@r t he
di seased cell_with an_inventive pharmaceutical conposition in an anpunt

ef fective tiBhiPis of the BHgathway feriuspindreameat oficarcsed cel | . [ 0007] The

i nvention provides other nethods of use of the inventive pharmaceuti cal
conpositions, including a BRIFFOSUMIMARSEH THE DIVENENRNt I Ng cancer in a
host, a nmethod of treating psoriasis in a host, a method of treating a
neopl asm i ost.., and a nmet hod of I Ibltl ression of . .a

sel ected fﬂgﬁﬂ“ﬁ]he H}ﬁdﬁvﬁmé%’rgf’vﬁ?sﬁﬂ ‘S(S’* %Olr pyrh % °PHEp pL %pepﬁytkﬁ‘?fg‘e%ﬁs Sno,
and NES i n welihisadgaseiddetivative thereof. The polypeptide or peptxdormmetlc comprises an

amino acid sequence corresponding to a portion of a SMO protein, wherein the portion

HIIHIVIIHIIHVIIIIIIIMIIHIHIHIII
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BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS [ 0008] Figure 1
depicts the % of viable MCF-7 breast cancer cells (relative to a control)
upon a 48-hour treatnent as a function of concentration of SMJ 1-1,

SMDi:2-1, and -SMDi 3- 1 |ipidated pol ypeptides, in accordance with an

enbodi ment of the invention. [0009] Figure 2 depicts the viable cell mass of
gastric adenocarcinoma cells upon treatnent with 0, 5, or 10 p. M (white,

bl aek, |ined bars, respectively) of cyclopamne, SMJ)i 3-1, or SMJi2-1. 3

[ 0010] Figure 3 depicts the % of viable2MCF-7 cells (relative to a control)
upon a 48- hour treatnment with pol ypepti des conprising am no acid sequences
based on t¢dugpriséd ancmiimt acatehtantaof anp ofSKHP ID hOsSMO 4 emhaequendernf abichr dance

wi th an enbad elnve 0 1 de'ct the % of viable
SK- Me12 c%ﬁnfrahhcomsﬁongép KO Pl Eeué 2%0 A H%\% (g%ﬁ’tein %lgirpq’;yé’? TRVer so

anal ogues;)epﬁmnmaehac:arml: aSMihtiBna]l"ﬁ;agmmtaﬁmerpdmnn,evhmhﬂunmnﬂrﬂagdenrent of the

11 pat huagP B K son e ES st eg PPN AT e By b,

SMDi 3-1, pd’ph&hﬁin%ﬁ&czpﬂie)é[ﬁiﬁ)dtiodzﬂ&an@ﬂoﬂﬁﬁpdrd@ﬂ@@fﬂetﬂhoﬁﬂndfEb@ﬁhnllIETHe of the

i nvention, 013 epi.cts he viabl e, SK-Mel1l2 cells upon a

50- hour 1 FRITNERYVRFERS s PtigSl it o Binefaficle i if megon

4- benzoyl ﬁineﬁmhlaﬂr@meﬁe aﬁchaAhndnelsuadMﬁs)lmm the HHopativwa® ald/pr reisetion ¢fta
position glﬁ Sl\/BI 2-8, in accordance with an enbodi nent of the invention.
[0014] Fi g sefl & picts the toxicity of the second intracellular |oop
derivati vpgo§|SMITEe m&amb@ m&@b@ﬁ;hesad@dju@@ o%mlgﬁs&gs gniedrels) hveagvelet er m ned by
MIT assay |n SK- Me12 anona ce %h fLof e sure to the peptide
compoundsPOlYREPULSS GF BEpR ‘émWettlﬁS 3’h Wﬁ't‘veéf efRE 'E&Fé”rﬂrPYi da9015] Fi gure
8 depi ct spidige Adidé@hESHERNEELInOHSS bSIPpephleB & iviell ameﬁw@@bnimanpéx@&@éiom th

i ncreasing SMJi 2-8/ WWC-77 ratio, in accordance with an_enbodi nent of the

i nventio nvecfcﬁf)%]}i‘??téﬁ]ﬂse Rhappaseuticd cOmBOSHOss CoMBTisHIEENY PHke BVeliVeast cancer

nel anong, AQU3BpepAdiniRBAG! ﬁgh&d 8@RasVes BhjugattDARISXRARMRA t 0 SMI 2- 12
(di armndsg) or SI\/Dl 2- 20, (squares in accordance with an enbodi ment of the

i nvent i onrecpmpiant F’Flﬁiﬁs’@nl’ﬁ)"t‘éféﬁ‘ie@tl@effﬁ@e erovidad By thginvsatins m spect rum of

SMi 2- 8 (Ngli Rﬁvndﬂe ﬁ@&xus%%xagmgc@u&éafé AHRiASs AREREAIRS inht¥riA rdronCl PTION
OF THE | NVENTI ON 100181SMO protei ns are transnenbrane ro I ns which
functi on Pip difpasedeglhshdghatithy inwngemmorepegs penyides amethad pliahibiisge, for

| nstance, pGHARGHH PG AR Ofhe HEBUS] QRPRERL clﬁécnngmeld‘%seééﬁ Q&) Jitn i Ch, as

di scussed Is related to several cancers, e. reast cancer, prostate
cancer, sinypRityR Phamaceuticabeemporiiies & gragionn trﬁﬁg@tm?m inkibitprolifseatianctieul ar
domai n,- gi%&gedt .fnsnenbrane donains, three intracellular |oops, and an

i nt racel | u onmai n. SMO pr ot ei ns resenbl e a Gprotein coupled receptor
(GPCR) i nlG§8Ter alfhg inpesition protyides ethyyerethodeoisg nkthe tivertiyve ghartngeeiitican t he

GPCR . s. e.g.,
GonBanic ACTIREEnS s g AR pkils S AT UG aPE B Bl o5 B

t her eof , Hcatlhg asripsisize BV pnﬂmé pfizeafing gngoplaem Bamkosheuds siethnd dD. NP
795970), S i . nBank Accessi.on . .03 9 fruit
O F et R e A P S T WA
prot ei ns fkh, gm,o @mlnaﬁmsemdbdh No. NP_ 571102), chicken SMO proteins,
(e.g., GenBank Accession No. AABB4389), African clawed frog SMO proteins
(e.g., GenBank pGEFBHESPRIPIONVIFAERENERAL VIEWS OF THE DRAWINGS

[0008] Figure 1 depicts the % of viable MCF-7 breast cancer cells (relative to a control)
upon a 48-hour treatment as a function of concentration of SMOil-1, SMOQi2-1, and SMOi3-
1 lipidated polypeptides, in accordance with an embodiment of the invention.

[0009] Figure 2 depicts the viable cell mass of gastric adenocarcinoma cells upon |
treatment with 0, 5, or 10 pM (white, black, lined bars, respectively) of cyclopamine,
SMOi3-1, or SMOi2-1.



[ 0019] The invention provides an isolated or purified polypeptide conprising
an am no acid sequence corresponding to a portion of a SMO protein, wherein
the portion conprises an am no acid sequence of any of SEQ ID NGs: 2 to 4,
each of which is identical to or substantially identical to an
intracellular |oop of the SMO protein. For exanple, SEQID NGO 2 contains
one additional amno acid (Leu) at the N-term nus of the second

inteacel lular |oop of SMO [0020] As used herein, the term "pol ypeptide"
refers to a single chain of am no acids connected by one or nore peptide
bonds. (5 0010F T F5pEdl3 ddpids the P BRARIETSESIP BBkiifeS o cBhtdPBRRkIsgEs, and

pol ypeptr es of any Ienglth provided that there is at |east one peptide
bond. For hpwrtsaaesst w&h Blypeptifies compyigiahemige agf seqyengephased potheditdpri ses at

| east 6 peplbdfud ARPDF 1R IO pideifdin QRBﬁia{?&%'tﬁjﬁ QB Enent SR hIdohnventi ve

pol ypepti des conpriSe an am no acid sequence of a portion of a SMO protein.

That is td0Mal tIlfﬁur‘tﬁéepgfé?r‘}lpé/mf\d&eﬁﬁMqiecdlhvemi%hmtﬂqaimeetn@deass any
full-leng | i e S respect,
t he |nvents$/\1/ewpgqqré%%§’ §es c%%%%%sg@ glggm an a%ghlpgﬁéjag%ﬁr\ﬁ%m%nm ds of a
wi | d-t ype e@hBlipetadithe. infegtiomxanpl e, the inventive pol ypept| des conpri se

| ess t han t

pr ef er abl );&H?E ré"ea?h%})gd%% ge?)aet%tl é\gsggr?% ?ngse%sgﬁf% bou'?}l'di% e.g.,
about 50, celtduponaesmemafeamanthhtmaﬁh@ PVIQi R ror SMGi0- lmogfpeptrdesjms t hat
the inventive eptides. co se. a out 10 to about 12 am no acids
(excl udi n§°% é’ﬁ?fgfﬁﬂgq?h%ber%?oggﬁ?gg ﬁglrvg? [0022] The portion of the SMO
protein, |[mlapcom@medw1dttttha%eﬁmmttteméeutslﬁpoﬂ NFERdur BBatm@APitH Ses an

am no aci ence of SE h| S regar t he

i nventi ve%@cﬁ‘g e‘BtPFEf m&‘& ‘Céﬁﬂ‘ﬁi“gé' 45%%‘1"@‘1“3@%%@%‘?@ IAy)r%?fdueB‘rlﬂé‘i?r?él st of
an am no ﬂ@dﬂp$@£ﬂﬁeaﬂlﬁ)sfﬁbnslﬁ@smmm%cco?dan@dwﬁhaﬂ&ﬁl?cﬂlﬁéﬂt@fﬂﬂ@t| vely, the
portion of the SMO protein conprises an am no acid sequence of any of SEQ
| D NOs: 580N | n this regard, the inventive pol ypeptides can conpri se,

consi st eg6@aj | alpt%m@t depts ﬁ@'ib%c’%t& o@{he%&oﬂmlﬁ‘ace?ﬁlaglo%ﬁ‘HWhﬁeesc{gM(@ﬁ@ 1D NO
5 6, 7, or 8. 0024] I ncl uded the scope of the invention are

funct i onall2f(¢izssebadS NP tWe(sqqu@)itat %ew@@éMTH%awe&%mgmﬁ@man The
term"fun Sog?@télg‘ﬁgig&g \9’@1%’]: %ﬁ;&

pol ypepti Sgll refers to !rgt%llreptart o?ﬁﬁoﬁﬁgﬁﬁggﬁt‘aﬁ%%%%ypeptr HFH&E

i nventi ort,thwmi/&nhmpart. or portion retains the biological activity of the
pol ypepti gy 3] “"Fﬁ%@?éﬁ?icﬁs fhe RO LA RRIR R YRERILAR) profliyifitinCt T Onal
fragment can be a ragment conprising contiguous amno a t he

pol ypept i d@r@ﬁing\,ﬁlviﬁﬁwtwl\/ﬁi @/ ptiotin agroglanckewlth duatmitolendhtiofithe immedtiohr agnent

inhibits I fer t|o a.di se .cel | . ctional .fra nts enconpass,
for exarrpﬁg(ﬁq hosegurliartjesp1 ?thgﬁro vg‘%tbr“t}’é“’ﬁé?teﬁsg dgleaﬂg?"gr%{’%?rﬂa ‘g
ability t(pamdﬂéﬂtlbbéncﬁfdellﬂt lﬁpﬂh&kpcﬂ;ﬂr;e toSMOiRaL (diam@rdey@rmwalzcﬂoqecpﬁles)( &g,
cancer, neo(}r)?{c?s or| S'ﬁ%g ﬁQa 5| Iar extent, the same extent, or to a
hi gher ex&H{5™ %n%oél h8 %8’5‘?‘? In reference to the parent

pol ypept i ¢e017} he Pt 10 dvpidts the Walcﬁ@enc@wmeﬁmgn $ (¥dn@nds),an@bout 10%
25% 30% 50% 68% 80% 90% 95% or nore, of the parent polypeptide.

[ 0025] The tiodimaneles) RepHdAt can conprise additional amino acids at the
am no or carboxy termnus, or at both termni, e.g., amno acids not found
in the am no acid sequ@mWDEDMmaPEMNQBINEMMIomSi rably, the
additional amno acids do not interfere with the biological function of the

functi onal g h| bi t oI| era r trea r.pr nt a

di sease (éﬂéﬁﬁ EEM%PIM%E&S? Lypenk ?Efg{egﬁs %@%@EW@BH‘?&#‘E% di ti onal
ani no_ aci @gnenhasietdniRttvag(Re) mﬁbstaﬁbtslo lgllédnlgfu 288 A@@éf@@ff @dévéz%tegﬁwbi 8l o?i Cﬁl
activity r.ent epti n a preferred enbodi nent of the
i nvent i onci"ftdr@%})u‘%@ft éh tSC%?e&gwfreede FPTEs SANCCHE, OB RSP aREFHIAASUS  ani no
aci ds of 3ket, RoMNath chnce?, et@! THEsARBteind Iabﬂapﬁse aR eRtdcEianatdosRinDéeven di seased
cell. In a nore preferred enbodi nent of the invention, the functional

fragment dghgmebEe dompiag dhreyingasalplgrioass. avd argnepldargiomeEn SMONO, 2, 3, or
4. In a f 'ﬂ'(;taﬁé’ reRnftiEs G%ﬁot@imgﬁhlaﬁa&ep% (@P@R} ﬂ\é@ﬁgrél%}yolc;gg%u{ éf)%gat.r ko nal

fragrrent conprises at |east 4 contiguous amno acid NO 2, 3, or
4 and i nhisisnelgiffrentiyffomthe GFCEs. EXW@@,SGB?@(MQEIOFCIHS'MUMG@P@W pofeiggent  of
the invention can, for exanple, conprise an amno acid sequence sel ected
fromthe group consi st ng of SEQID NGs: 5 to 8. For instance, the
functional fragnment can conprise an am no acid sequence selected fromthe
group consisting of SEQID NGOs: 9 to 33. Also, the functional fragment of
the invention can consist essentially of or consist of an am no acid
sequence of any of SEQ I D NOs 9 to 33. [0027] Further |ncI uded |n the ~scope

Y b1 - Y b1



7 a polar side chain (Asn, Cys, Gn, Ser, Thr, Tyr, etc.), an aromatic
amno acid (Tip, Phe, Tyr, etc.) for another aromatic am no acid, etc.

[ 0030] Desirably, the functional variants of the invention conprise at |east
4 contiguous amno acids of SEQID NO 2, 3, or 4, have at |east 75%
sequence identity (e.g., 80% 85% 90% 95% sequence identity) to the
parent pol ypeptide or parent functional fragnment, and inhibit proliferation

of a diseased cell. [0031] For exanpl e, the functional variant can be a
functional varlant of any of SEQ ID NGs* 17 to 21 and 23 to 33. In this
regard, th u@g& variants can ¢ rise the am no aci d sequence of any
of SEQID ?9355%6\105Wt-%05§§2 %’%NQ Lodves el apprghologg thepesin a gr oup

consi st i Ngsuh adMbuse RO pRiciBRéys., GOORAk Acs@siof NE 9K a?@?ﬁ’ﬁ)&@ﬁt@/l@ pRsdihonal

variant can be a_functional variant of SMi2-8 (S conpri sing
the am no &d&-dieaBatlehtcession NovdiP2039939) Fuibfe SMO Efﬁ’@mélﬁ@ sCerdiagk at any of

posi ti ons Agcessich Ng- NP 8554432 2413 F4MNIO &Rk Wol BefB i 4‘% sél%l'x/l\{[ o ernatively,

the functional varianf can conprise a fetroinverso ana any of the

i nventive VB &RDi dickennPMPO mieteing fag-» ﬁﬁwmcsesﬁielsb]ﬁvbeﬁ 438Peirfricalthe term

"retroi nveesl&@e@@@g mgq)mt&ﬁiergs degswﬁécmmodmf‘s*%ﬁm ng a reversed amno
aci d sequence of parent polypeptide, such that the amno acid sequence of

t he retroi B9&Mso Ehﬁalpt’ﬁglﬂeﬂ Pf\%lépﬁ andsplated eyrpurified polypeptiderramptising 4reangne er mi nus)
s the Saik@%etdies aHifnfthth SAMGNGS @hoﬁjﬁb%mwh%&h he hé{&gmang@spm“ read

fromthe C—ten Inus to m nus. er nor e
r et r oi nver aoing Acifl sggvence ehaty C(SSEQH@W Ado émadsofvs&mhﬂleldalm@bm of the am no

acid, as opp r er, ogue of
11 e

the tripepti 8&&% %gcjehr%éoahzs aénnufl;larlrzn?(% %ggﬁ% l&%ﬁéeﬁé@%ﬁ{e Ségllﬁr}\?(l% whi ch

each am no2 ewitainsg csletathdau@al aoipe ecid wwhatrﬂ&sl]@eﬁmm of the secnucemra@nulmt loep

functional jvgnphant preferably conprises a retroinverso anal ogue of SEQ ID

NO 23, 26 or 33. In this regard, the functional variant conprises the
am no aci dlﬂﬁwueneeux@ﬂ hemip, b teﬁEQ:cblm)dN@e:" référstoa Sigle PR3] aftino amﬂsypeptl des

of the inventi i ncl ud|n function fra and function vari ant s)
can be obt %olnﬁ%cge%b Wethods ™ %tbc(%f?o?qef' ?‘h%ﬂsé?%naa&? %?%O%atsﬁe&?gﬁw 'de novo
synt hesi zi mmopqitgzl@semd pd;@@epttdés dm&ﬂénlgmdpnomdéceﬂletrtBaee&t lesdiche ppti@han et al .

Fhoc Soli d ase Pe r iversity Press, Oxford, Uni ted
K modom | B FEunt e T Bled bR 9P PR Oar SoRipttes RUERT S pEPidgs ol
Dekker, |nb‘on,ds 23000 oEpiotegrptiddtopdsng, ed. Westwo00d et al., Oxford

Uni versity chord U t ed. Kingdom 2000; and U.S. Patent :

5, 449, 752. l“Rf‘ﬁo b s RIS 6 Pr&&aﬁmﬁflﬁyew%eéeaoegvﬂ@ t he

nucl ei ¢ acgs® Iﬁ‘&t&i@r rnaads tb%ﬁ{c‘thﬂt t%p&@@ﬁ@@@ﬂmgdv@ﬂm%fﬁnc&ﬁﬁdw% fulpee, for
i nst ance, g gag %@ %&J on| ng. A Laboratoly Mnual , P ed.,
Cold Sprin g 9 pr‘ﬁ%’l“ﬂ C%% bbr ﬂN‘YIOEPﬂﬁ&thedﬁYf“NFsubel et al.

Current Prpmﬁfeph@esusmb&ls%y{haﬁat%up’ysmgaymnﬁ&ﬁwawahyﬁemm AGRCEGt es and
John Wley & Sons, NY, 1994. Further, sonme of the 80| ypeptp des of the

i nvent i on PieAPIc, Be iyeRtivs opivespsides compresIess thanabpyi R0y peipalacidsef smildstypher eof )
can be i sosmioadoemdMYst ﬁ%fataly?ﬂte fvema ﬁ@ﬂéﬁi@es &Hﬁhs@‘l@ss@ha‘ﬂl a@@ﬁt ’75 ae g.,

bacterium an insect, a human, etc. Met hods™ of

i sol ation 2hoHt Purmimp asis fefrﬁ‘al#%tywemq@i@ﬁm qu@e@dtlsﬂm@emmuvw y, the
pol ypept i dgsy ek thaghis etk Mo {d BEkUgiaRthd 44T ézema%n faﬁfeﬁpgga is@lickd
functional variants thereof) can be synthesi ze gbt al ned comrercially

f r om conpakir@s)- such as Synpep (Dublin, CA), Peptide Technol ogies Corp.
(Gai ther Sbﬁ)@ﬂz ND)‘he %an"tﬁe'S‘RJI@ B ?&ﬁ 19500&%2&0@Q§th(a§%91b&1ﬁlg& of %) In this
respect, e |nvent|ve pol y eptlges can be synthetic, reconbl nant

i sol at ed, Metion qomprises émam{no@ea]swus@epf mm de8QP NOs 2|tm€'ehtthtsme@de

pept i dom t | u functi onal
P harent s Shi e et o SR folfu BRARATL BF S il g8 ot

"pept i dom mtlﬂncém%@QJEbHOhé,rBepm refers to a corrpound whi ch has essenti ally
the sane g f corre ndln tide w.t

rodi £ cat | QUL nap iy Suhorof HGESRRAEN BRpHR, il beppency

pept i doni neftang of BiEQ A &Es: StmrS dxdmadegardtth@meemoamlym@ﬁdammdnmmg t he sane
am no aci d_seguenc f corr ondi. n I ti a t ered backbone
bet ween t wo 0! eﬁ%PFaI%fOf’toﬁeorg}f‘f ?foa“m‘l?gacpdo(ﬁé%l? ‘?‘fg"ﬁ%\/f\flﬂ?ﬂeg ﬁe t% Gomi met i ¢
can conprise synthetic or non-naturally occurring amno acids in place of
natural l y-occurring am no acids. [0036]1n a preferred enbodi nent, the
peptidomnetic is a peptoid. The term "peptoid" as used herein refers to a
peptidom netic in which the sidechains of each amino acid is appended to
the nitrogen atomof the am no acid as opposed to the al pha carbon. For
exarrpl e, pept 0| ds can be con5| der ed as N—substl tuted gI yC| nes V\:hl ch have

. Y b1 R IFSZSE 18N 7NN o o " o S



[ 0039] The pol ypeptides (including functional fragnments and functi onal
variants) and peptidom netics of the invention can conprise synthetic am no
acids in place of one or nore naturally-occurring am no aci ds. Such
synthetic am no acids are known in the art, and include, for exanple,

am nocycl ohexane carboxylic acid, norleucine, a-am no n-decanoic acid,
honoseri ne, S-acetylam nonethyl-cysteine, trans-3- and

t rams- 4- hydroxyproline, 4- aninophenylapanine 4- benzoyl phenyl al ani ne, 4-

ni trophenyl al ani ne, 4-chl or oph gylalanlne 4- car boxyphenyl al ani ne,

13- pheny! s¥04le, ploslpdedipyimse theppeation pre iact Py fragmenihefibe Byswivani ne,
cycl ohexyl glianbfids d@ééﬁbé&}%}‘é{ﬁ ghye%m"ﬁmai@ﬁtuﬂagmgmcahwa trCreRfdnge to]anz 3, 4-

t et rahydr oi soqui nol i ne- 3-car boxylic acid, am nomal onic acid, am nomal onic
aci d nonoaifversive RelyRREHES Tefap tory Ryt of RpstianeoféhenplimeRtideyd theanvesiier, hisd,

a- am nocyc c acid,
aam nocycl %aﬁg‘g aﬁgﬁégggggéxiog@a%}:&ﬁw Etag%e%{zl&)@n%r o%nlgﬁewg%oxyl iC
aci d, cc, yphrentipolypeptige)i dhe findtioral ﬁ@nhnamnrhmny)ﬁamm; cerapribing contiguous
hormphenyl [ qud lysi,

(i ncluding ﬁg{ﬁ?gbo % ne?ésf%l %gﬂ c# Qﬁé\%]aﬂt{%%ghe%?éﬁ%g%tﬁaggém

pept i dot ni imbibits probferation of mdiegas¢dorellc ﬁnnduendllﬁpMattechcpmp@s, fof eatnpleathiostat ed) ,

I I
S eyl o B 357, aSTRGY bRl S RERTAOTH HBL T PB4 88t o an
aci d addi t prevens abiseaa (. rcanqet, lnets;ﬂtashy p@brims) retksimilarenteytyticisaaé extert, or to

conj ugat ed 041]1n t r t.-he |n ention further s |ipidated
derivati ve%h%g rgﬁ%m §s 1 h@mﬁgﬁa{%ﬁtﬁdaegl TELCHRRP L] egpafe(?hg‘tl?"g?g%( gteagnent s and
f unct i onal fumetidnalnfiagmeandn peppridpfoninstahde; sboaf 1092 504)36%t 5094668, p0Hat ed
derivativeg of e inventjon enconpass any of the pol ypepti des and

pept i dom rré(t’pcgé%ﬁ@%’@f’feb%{fl‘h%aﬁ%ﬂtﬁo ?Pb‘a?si ng a lipid nolecule. As used
herein, thpoksir m ‘thd fheicdBl fREHeRS cah B6Bfse WAdiBENA] HRING GHHE T MHhS bNY 2

hydr ophob| c noiety which facilitates 10 the entry of t he pol%peptl de

(i ncl udi ngcqutt?r@Ha’F G ARl Ifreing §&-- PR Fosl APt tound iaih SAMIBY AR FRAPRRSF et i C
across t heofafié parbf ga@ﬁ@ﬁd@mdearam? th&8ddeRInht armfiiCadidsothof RMbrfRf RYthE | PI d
known in the art, suc for exanple, a fatty acid, a farnesyl group
(e.g., far bielpgicaldimsion phithe é)ncﬂ@pab@aw Gex-anhyibit probifgpation. qg treatge pregait ger any|
di phosphat ateas@(epéheamap Itecrptgnggeﬁam)g YO RRASIRY. 4&& gk ﬂoﬂasat&lgd acids

phosphati dyl seri ne, phosphatidyl et hanol am ne, I ngonyel 1 n,

phosphat i dsnheMIthedeologlaqﬂ@mmyptswomphr@é fshthe b@yigicﬂb@tlt’l@f of thewrspthat i di ¢ aci d,

I ysophosphg&w\ﬁ and a chol esterol group. [0042] Preferably, the

| i pi dat ed at1 ve is a fatty acid derivative in which the pol ypeptide or
pept i dom ni02¢] dehmprbfededt@nlmdlmmm"mhe swsntanf tht funcmiabifragmenccongprisdsdee fatty
acid nDIec any. 8 Y. aci tt ci.d Iecule can
be, e.g., gﬁé |°§Ir&l§% g%f Bag Slog%g L&%éryzr ?’s r?‘cmgc&clibl Ssptréiggatéo ol eic
acid, Ii nod1e¢asedamlld1n zambnerpmfaretd earbodiment asfaheamvmnam,lthh fuactahl ﬁhgmeﬁt aci d,

ti rmodonl c acid xenal ¢ aci d i id, aci

beheni ¢ acfU Pt ?eﬁg% fogéguaumn?)ﬁ‘flfi%ﬁaﬁ%fbc@ﬁt gi ‘ggllr’]“talc%lﬁﬁ%ﬁr P | onal
groups, e. gnbodinent of thabiventiii] the figcietabiragneanyonrists e 1aaront@lo@dEminbn
preferrede e fatty acid nolecule is C8  t 6 fatty acid,

for exanpl & S&qég@%&t‘ﬁ& dci'd. 2:‘Ii blI'?t?F%l% F‘é‘t“e‘tfraéléfe%ﬁer@){i%l %"ﬁ‘tﬁm"tlﬁ’éﬂf atty
acid is pafragrieat 6f thf RO4BbASar, &rkkagplw&ﬁpﬁmeﬁmt id ReudncPidecharivpll e, the
fatty acid mol ecul e can be attach to any suitable part of the inventive

pol ypept i d&® ET9¥R FoRSisHBE PIUTRQ ION&IS: § todkyorinsianes. the fencrienshfragraent a3t ) or
peptidom n@d;rh}ﬁ'xse biDarRin® h&H Stquethe SARILH ﬁ?@ﬂthe%fro&p%nétﬁi\ﬁg RESEH DN badty acid

derivative_of the inventive pol ypeptide (including functional fragnment and
functi onal 33/aﬁsemaﬁlwwp@&%@%Wu@%@ﬁoﬁaﬂ%@w&mm@v alcor¢onpitetyl e at
the am no (@@x ( stermnus, or both the N- and
Ctermni. ér%éﬁ%?‘%?é%%ﬁ%ﬁg Iﬁdgﬁlgg Z:San be attached to the inventive
pol ypept i d9027Inc| Eretthegintludest in dresscorercf ghreantentiordart fumetiorahedriantaof Gt ) or

pept i domi (o) e
ovent | on, Pupin? PZFpl s hott R sldna SR of R ARG IRA opliel ]

i nventive gastyhed peieite Toe tepe ) fundidomahetriant, at twed hertinyefasitala pallypaptiiehdving
attached through an am no acid linker selected fromthe group consisting of
Lys, Cys, honocysteine (honoCys), Qn, a,y-diamnobutyric acid, and

a, P-di am nopropionic acid. In a preferred enbodi nent of the invention, the
fatty acid nolecule is attached through a Lys. In a nore preferred

enbodi ment of the invention, the fatty acid nolecule is attached through
the epsilon carbon of Lys. [0045]1n another preferred enbodi ment, when the
fatty aC|d rml ecule is at the C— term nus. of the |nvent|ve poI ypeptlde or

o a1 1




12 and nultineric pol ypeptides are known in the art. See, for exanple,
Wighton et al., Nature Biotechnology 15: 1261-1265 (1997). A preferred
nmet hod of making a dimeric pol ypeptide also is set forth herein as Exanpl e
1. [0048] When the pol ypeptides (including functional fragments and
functional variants) and peptidom netics, including fatty acid derivatives
thereof, of the invention are in the formof a salt, preferably, the

pol ypepti des or peptidom netcs are in the formof a pharmaceutically
acceptable salt. Suitable pharnaceuticélly acceptable acid addition salts
i nclude those derived, frommneral acids, such as hydrochl|oric,

hydr obr oniSEPstqaHelOp RigRificant seauense ey or similaritytp @ pargpipobRERIGOF PaTe| ds, and
or gani ¢ agififiona? &eHnas, WRAEH Ahétonalda8hdt Fetaifid the bilogiBal dcGvity é’fccflédﬁvlyﬂe i1 c,
benzoi c, glycolic, gluconic, succinic, and aryl sul phonic acids,” for

exampl e, [oF %W%ﬁk%%ﬂnﬁﬁbﬁ vehigheit i 2 vag@o Frstipprb varianis\enefsepapy farissamméent i on
is a nucl ghdze @Eriaﬂts%'@%%ﬁgti@é%ly%@pﬂdé%eécﬁ%‘(ﬂﬁéré{ﬁ(tH@f)é{-BﬁBBlkﬂel'}ﬁde)'aH@| udi ng
functional fragments and functi'onal variants, described herein. As used
herei n, t f¥eose sariantsof dedimetigned] fragment dessebesleisrein@he naent Botetiahel fragment)

"ol i gonucl ' y auel-el o-ack: , or : r rs to a
pol ymer o#%%hkggFmﬁﬁ%gnﬁﬁ?@%?%ggﬁ%%g%?ﬁ%@%%%?fg% edﬁgggﬁ%ﬁ%kéFsg%gnded,
synt hesi zeutents obadighetextant, gs theipgushtaodipeptirs/op parputfinictient) fiagoentnkbt ur al

sour ces, i }n,@ . Mr - - I r.ed gJﬁo i des, and
whi ch canwggﬁggﬁﬁﬁg%ﬁg%ﬁéé ,a%%ﬁ?hgfuﬂg?ﬂ§%ﬁgﬁkg%gdﬁ%%ﬁ%ﬁ%%rgo I émlinkage,
such as a fphosgiterbeanieashaleout Bovhkaeo, 36 %a8Ph.ih OB Bidn nwad idedticalkiagminoi nst ead

of the phqgs: i f t cl.eoti.des of an unnodified
oIigonucl%%?F%gkﬁﬁﬁgﬁgp%%ﬁ%%%ﬁ%@ﬁggg %%Fe (%'%ﬁﬁ?ﬁngUcleic aci d does not
conpri se d0028] nsdihtifiontonatiedriahi aansfpr éxamples tamsise trdinino widrstiched ofals .

i n i nstangce s di scussed herein, for the

However, 1t Hﬁ%l b% 3 eotrag)rler?t . LtiSTal Frabmient S a?l’eas% ai

nucl ei ¢ alPfd t0 Conpris8 Gne or “nores RS S titone: (et Bty 6hYe AP0&F i ons,

and/ or sulsbstitutibh.olnsthis fép@mIOhP fiefceasmblatiant dae coniptiseitie AghelacidfequdiRe bAvent i on
are reconhi nant. As used herein, the term"reconbinant" refers to (i)

mol ecul eg%arﬁfenél"@y}?:eé?ﬁget ?rlPé“’teBHg'}B‘fPtoggl(f?gP’F%% gy eb{?”’i’ §VhioRgofKat ural or
sy nlt heti c c_Bwéhetii@‘e q&hﬁhﬂacﬁfﬂl muittlﬁods.QAhbt@l{at@defyl @@hmﬁmlugz,qué ilﬁﬁct]'gdﬁaltvaﬁ%ﬁs
replicate in a ljving cell, or (ii). jolecules that resu romthe
replicati GAR WWB%%@@FI%&@J ?F‘%fiﬂ)‘e %WB‘?IWPS‘?)% E’t%‘n‘ﬁ@lnéli n, the
replicati Gaggem viae dt eadtiohé Ror-@Rkdreaive ARirdlacidRubstitBion ER this agdafthe[ 0051] The
nucl eic acids can be constructed based_on chem cal synthesis and/or

enzymat i ¢ ¥chanal ¥ranbeaacPyREse s HyNYpUE Edysnss oktie RareRtpolyRertide or pates  f or
exanpl e, $aH6RD kagherwith %4l Rkr8e, FAREVRUSIUREE nbi-cillservative Wi acfd0r exanpl e, a
nucl ei c acid can be chem cally synthesized using naturally occurring

nucl eot i d&8bsyRItiQRs: iIp thig Spserifds PreisErblefer be nprteanserEalivg aminotasid sybstiggion tq he

bi ol ogi cal,,st abdlel -t ] £ . i : i stability
of ‘the  13°mBRE i & iECBOREltaR O bt ARLRAALIE, PRIHES e

deri vat i vaen-gprferyafivedimieo agithsbstituftongnhanctscdbe bidlogical aptdiypif dee fufictionali f i ed

nucl eot i degndhal, i ; : i C [ i g DUt are
ot i e PR (B E PP R ik OB Bl b

5- i odour adhd pardny padxeeptidd ar@arertanndtiond ragmantet y| cyt osi ne,

car boxy et i by e cinfidpt Y2 Ehis prefeaply comaris gns or more eAMSErYA SRR Ur aci |
di hydr our acbhstitutibest. £-dBseyedtiae tromy lacid edsstitugpns anoksiona, in Ng-artsapldntledeyardgteni ne,
1- met hyl guanine... - net hyl i nosi ne.  2.2-di net hyl guani ne,, 2-net hyl adeni ne,

2 ot hyl g dasRBtndofiEh s uife B Sa b e B an AU Moo LR et

adeni ne, Ts¢exehdngbdfoamotier ainowtid yhad hasthaeinteychethiasli dr physical properties. For

g{ Egigggﬂ%%%r%]@%%%gb?quﬁé !ﬁ"’é‘? ﬁ%%@tm?—(g&?ag %ggﬁ/ lagéllg gx%inrc])%bid%ut_)stituted for

2- et hyl t hhethdacidRepen £id/leadesh BLGIU)AcHifr RidwiEe: hénpalt ddd shain

wybut oxosi ne,. pseudour.acil,, queosjne, 2-thjocytosine, 5-nethyl-2-

t hi our aci |SE%S§@?% 1o AngQbFY amigo & Bilh aappeolas side £ (Gréachle Ol Yali ¥e Bewxyacet i ¢
aci d met hyi@ sl Pro3Frp(Balaéit. 1) @ basidhiinG a&iB SXBRMRA Yo anbihaabic a@d acid

2, 6-di am nopuri ne. Aftennativejy, one._or nore of the nucleic acids of the

i nvent i on E¥nAFe SiurBFRERRPd Bih & Btprasifieasdain sukshtuipd fpamptgianaiag ped WitBs our ces
(Fort Collins, CO and Synthegen (Houston, TX). [0052] The nucleic acid can
conpri se any nucl eotide sequence whi ch encodes any of the inventive

pol ypeptides, including functional fragnments and functional variants. For
exanpl e, the nucleic acid can conprise a nucl eotide sequence encodi hg any
of SEQID NGs: 2 to 29, 32, 33, 38 to 48, 53 to 56, 59 to 66, 70 to 72, 76,
and 80. The nucleic acid alternatively can conprise a nucl eotide sequence

o . . o Y " o -



allow for selection of transformed or transfected hosts. Marker genes

i nclude biocide 15 resistance, e.g., resistance to antibiotics, heavy
netals, etc., conplenentation in an auxotrophic host to provide
prototrophy, and the |ike. Suitable nmarker genes for the inventive
expression vectors include, for instance, neonycin/ (418 resi stance genes,
hygromyci n resi stance genes, histidinol resistance genes, tetracycline
reskstance genes, and anpicillin resistance genes. [0058] The reconbi nant
expressi on vector can conprise a native or normative pronoter operably

| i nked to the nucl eoti de sequence encoding the nodified TCR, polypeptide,

or prot ei na fdlatGide dhang( st Cyls| GRS er PO I Tye k. 2adarbH At anftAdcid(@t, BRd, ?Klt her eof ),
or to the nu&oeotl de se quence whj ch is conplenentary to or whi ch ybri di zes

to the nucte fﬁ@%&%{ﬂ@ﬁ&@n@&% f§ the nodi fi ed TCR pol ypeptide, or

protein. Tipesgel evdsirably, de MHEHER Q4rBints@f Ge mv%ﬁtl’dﬁ'&gm MRaKleast B AbtEighh8
ntal specific, is within the ordinary skill of

tissue-specific. o
the arti saff & Slogrq'g&\fsll\%g cofhFrENg AL dTasty SHLReAEBES denibe§@e A8 $97th a
pr onot er w@l%% swqdemeridetnh@) ﬁ)N;hd parédk péiiiepade dr padnt AlBoR GRBLEAE afBN be a

non- vi r al r a.v noter, e.g., a cytomegal ovirus (CW)
pr onot er, %% glfeﬁag‘(?%{ae lsea%ﬁq gv pronoter, and a promoter found in the

| ong- t er i poed1]r eﬂ&)&'&:xe(ﬂffpld, the fumﬁmeva@lmma@sé 4 fuMétionsl vafi&i oY RESEQYRNt | Ve

reconbi na vect can be desi d for either transjent

expr essi 02‘507’ 39 flaﬁ?ﬁgs; Sdﬁgar‘gfheffﬁ?cug’ﬂ?ﬁ fariagjscan compgiss e gREP nant

expr essi onaciee@ns dfany mmemsmmm&a 5% wlpines lisietted frérh al nduci bl e
expressi on, 0060 tFur Eﬂ Ph COITbI nant expression vectors can be nade
to incl ude”® ps‘i?fl% I!Ié"g e ’ <bd herein, the term "suicide gene" refers
to a gene [ob3a CaAIIS(Qfortehzﬁn}ﬂ@hﬂe mmﬁbeasmtdaheesmildﬁl @ﬁ&ﬁ of sMdiieg The

sui ci de g n. at conf S sensi ent e.g
drug, upon ER@BQ\I(?GZﬁanWﬁIS]@ﬁqI FREMY SF%“E%&?F%@«%%T%“Q d’nE% "e@n’PI’Ie ceI I to
di e when tdeélsaednly of positont a&;%dl\mdmmrsul&nmmdedthudat he agent. Suicide genes

are known [ _.ex l e, Suicide Gene Thera t hods and
Revi ews, JB?"I ger‘&te&ag%% ﬁle .cuf’ég%ﬁﬁ TR SUIPTER AROBE AP @nai%fl @Hﬁer

Ther apeut i afsheaihventiee ﬂoﬂ‘@hpﬂdﬂi @ fodctiGignh fegmdiesieatibby hefdit.t THe terpUr r ey, UK) ,
(1) ¢ Py aRE oo el s M ey s PR e e R MR de
phosphor yl zalment miypepndq; mmhdlatﬁlamo &0 6hpdiive of thy ebinedrsd anblober (whéovi des a

host cel |l 89 i f reco ant expression..vectors_.descri bed
herein. As use eriigIeﬁmX't‘SﬁtgﬂF r??nlﬁ%sgb“ge?afnea?@?@?’?oa@ dSRAPeRcy SEESt cel |

t hat can cmndnapaiypehiidel whee rdal fremrtiscOtdinitanto tBQ(NﬁﬁﬁﬁilL@nFut&ﬁfnm‘re withe host cell
can be a ey s I anl I or...al r can be
a prokaryot %p%&é%?fe'ﬂ%mggLoar% E"%’ é?acgc’%rﬂ pro 3‘5@%‘3 thftlﬁegﬂosrt()f&héela‘&mgaaﬁ%be a

cul tured casloppmed ta therll ivemer. Eed dxample ghe reirgiolatocnialdgueand theytrifeptida Va16 an

or gani sm h The hos i e an,adheren

suspended %13%15'13% an%o agid S?q%e%ce%lﬁr%%%&i n V‘l’s?’lﬂs FARLITERC @ °§{ﬂ %gt# Eorﬂ%fst cells
are known Wnthrdspecatottheamknhm khe denctibrat variasitmefetebly Bbﬂﬁmsl:'s a eaoihvee®l | s, Chi nese
hanst er Ova%gfo ch%b %Dﬁ@%%’é e/rl‘:ﬁohgﬁns %ar%fﬁnctl naflvanan 90% Celslths’ and the
| i ke. For purposés O npl T Tyrng “or rep catin e recon% ﬁ’ expressi on
vect or, tmwdmemdmﬂdapyeﬁmmyos: 3|§|t®B(7aryot| c cell,: a DHsa cell.

F d T t d

For BurPosgEal PRAGhANA SRS RL HLEd TRl PRN R T
host cel | \rasaIaS)Iwam’mpwaeﬂ b} ilimhotlnjsmwuei the @ranStbtablehlemgs mfede Inmtoype can

or1 g1 nat @ hAR ARl hasies 1 ANGR0 B, oA dexslonTEal, St age.

[ 0062] Al so pro I nve Ion 1's a population of corrprl sing at
| east one FepSie fyeihksid Oxford Yuiderbier Rress, O, Yoipd|Kivgdom, 2005cRdpkige @@n be a

het er ogene F RShAY ogt. | -C Sin ny of the

r econbi nan‘f%%%p@gl é?%lkﬁ{j/g%?{g}raékdescef@g% Ifnn g@cﬁ’f@lgo%p PR gI gast one ot her
cell, e.g. Weﬂwmp@tet deDkfofeUnjversity PresscDAfyrd, Wihited KKinhdies, 2080; and thHS. |Pstemany of
the reco r e.g., a
bt g%nggggg et b&g%}ﬂﬂg’ets RhsPoe rg%ngb}l&@ pr&hpa{ usLIgacﬂe olbicS at%lds

endot hel i adescwébd hertamu%mg Sttdmédlrdadcombmm me&lorh,lsﬁyb éoxuesttdmce @aimbmphetcael |, et C.

Al ternatively, the population of cells can be a substantially hom)geneous
popul ation, in which the popul ation conprises mainly of host cells (e.g.,
consisting essentially of) conprising the reconbi nant expressi on vector.
The popul ation al so can be a clonal population of cells, in which all cells
of the popul ation are clones of a single host cell conprising a reconbi nant
expression vector, such that all cells of the population conprise the
reconbl nant expr e55| on vect or. In one enbodl rrent of the |nvent| on, the

_______ o, 1. .




[0067) Wth respect to pharmaceutical conpositions, the pharmaceutically
acceptabl e carrier can be any of those conventionally used and is limted
only by cherni co-physical considerations, such as solubility and | ack of
reactivity with the active conpound(s), and by the route of adm nistration.
The pharnmaceutically acceptable carriers described herein, for exanple,
vehi cl es, adjuvants, excipients, and diluents, are well-known to those
skikled in the art and are readily available to the public. It is preferred
that the pharmaceutically acceptable carrier be one which is chemcally
inert to the active agent(s) and one which has no detrinmental side effects
or toxi ci tplasnlde Cldnvg: colrbotdtah Mmbial 3Ced., Addd BHDHA)aFbhe Pedig)iCord Sfringar ri er
will be d r m [.n t the particular, jnventiv terial, as well as
by the pa e"c?all\gfg%jéf ﬁfg‘g&‘iﬁg% e E’g G HiP 2085013 M e Bi) e SRS, al

A(r:]cor di ngh)yblislhing ABsdfafes _and/.Bdh;El@V%eyQi S61s N_arbl%me ﬁﬁﬂ%ﬁr,ﬁbh@ Bﬁth@]fcpolgfﬁ@ltides_ f

phar maceut .cal compasition _of .t i nventiqn. e follow ng forpulations for
oral, aer 81& ,mvﬁ%ﬁgg‘r{’t“@ ding %BMQW,”BEWH%%@WSMWQOQWH% %l ar,

i ntraart efgolted ahfYb ArifiRE Bbm o 01RE,REEH dsQPRk, 2 babehdh, an et VARANRALL e.g.,

adm ni stration are ex;gg&g%%#an?,are jn no way limting. NMore than one
route can?b® E{}I%‘Zf“t Y- aUFPATRL &0 qtpR ap HPE Y ErkoP@ I 5@ n cert ai n

i nst ances Al@mpgvely, Gl pdlypetideLdei@ibeR heréind BrcRIdRR FghclibE Fhdh&itsdRd nore
effective response than another route. In_a preferred enbodi nent of the

i nvent i on funchenahypsiants dstrofcan be vimgseized o eblained corapersially fromeomaaniesn, an

| nt r avenoyschf9 5padea i A), ?eﬁti&@%&}%ﬁ;@iﬁz co. (Bidbisane, NISD G Mﬂltl?:lleon g

. , @
preferred_enbodi nent of the invention, phar maceuti cal conposi

t opi cal f SFRHsERYsiems (St picgal CAbIrthiarerrsats theievepiive nolomeniides entbhose of ski | |
in the argyﬂﬁgﬁheaﬁﬁmﬂﬁgkbgﬂg,gﬂﬁuﬁgﬁﬁ&pularIy suitable in the context of
the invention for application to the skin. The topical formulation of the

i nvent i on[®3al be Alfogwrovidedby frednventien ag peptidomanstisn of amy obthatnwentive a patch, an
oi |, a pagtBperBdSRiRMidin fctiof FASAARd FRlAYnal | ol | -on
Jiquid, aiso ?ﬁ sBipkhm§th1%re?§§§%Iy, ?ﬁ% t0 ?ga S%%%ﬁﬁ%ﬁ?%%ﬁ'gyéthe

i nvent i ont4rd "peréidemivetia” 9sasedereimreiess wtaempounst whiclplas césentiafis thetshme t opi cal
formul ati gg. |3 L] £ . i i .

At ravt of B epTRRer R o aLe Bl Elo e Blone rbilio-RER: Bl o

aci d, Avobebiglogical f@ictiox.ah @eptiiomydieriadwtes, fhiomxespleathese compoundt  ant hr ani | at e,
octocryle t ci.hna ctisal at.e xybenzone adi.mate O,
phenyl bengﬁ?rtr}r?&g& %11%%;&56 u I}é)n%ccmgggq?eé‘?e %fﬁ PE6 8?121%%0?}'}%{? t;lec!':len‘ivlglmamoal?t 8r>?fide,

t r ol am ne barkborsyhetreen tvamet nxdre of thx amlimo afide 783digomally, did pppdeniinktiddae f or or al

dm ni | ' f | i.quid. soluti h ff [
amount o Cppte SORER RS oearbBl nfinh e iR TR e oy

sal i ne, ommiwanige jui ce; (b) capsul es, sachets, tablets, |ozenges, and
troches, cont ai nk.ng, a prede mn amount of the.active ingredient,
as solidsﬁ@§ raﬁh?%%#m%%?n%%wﬁﬁﬁggeQ%§9%5¥%§ﬁgﬁéﬁg°%hTEE&QBpPﬁﬁgéate

| i qui d; ansluseéhersinir¢ferslea paptiiehinresic in wihjch the ideditinabf @ols ariiy atingd ude

di l uents, suc s.water and al.cohol.s, for exanple t hanql , henzyl al cohol,
and t he pBE’%?B‘?eﬁls? e RtRsen HEP Of ﬁ"&iaf“r‘fé’rac ﬂsﬁpﬁqs%otth%ﬁi’hatoﬁg’oﬁd tion of a
phg_r rraceuteiamgilé, pe;ﬂ@iafe@mb kénstdefetiag Naq&bstinft‘écpgiyéiﬂesfv@ﬁémlw@?p&ﬁng)fmjislhﬁ

ordi nary hard- qr soft- ed gelatipn type containing, for exanpl|e,
surfactan ,ge?elﬁ"g FITCARE Qf,s gghhbérjﬂ g’r“% w#"ic\[‘] P‘é‘l%sfl,‘e LoER" %@Sfﬁg@fléﬁ & same angee

cal ci um pheis pdatree asihd carfgsporsingpelypeptabl et forns can include one or nore of
| act ose, sucrose, mannitol, corn starch, pqotato starch, alginic acid,

m crocr ys{@gﬂi nehbeé'ioa’l‘ﬂ Hg%{recgggkngper@éh%ﬁqpﬂqom%h@mpr@mn aftgred oi dal

silicon db@xbsin GhRE GRUIBY baAREnSAEH Ao hall & mdBRINES | HMisieanahe, cal cium
stearate, zinc stearate, stearic acid, and other excipients, colorants,

di | uent s, PERtEPBIMSHS caromPEse ymsihyiated Partids fackgenn o thefpliowtiagshigtusggent s,
preservatives, flavoring agents, and other pharmacol ogically conpatible
exci pients. Lozenge forns can con?i se the inventive material in a flavor,

usual |y sucrose and acaci a eNGHugaceRNCHaEowEQ.-as pastilles conprising
the inventive material in an iner{ base, sudh as gelatin and glycerin, or
sucrose and acaci a, enul sions, gebideChard t h&ideiCk@n contai ning, in addition
to, such excipients as are known in the art. [0071] The inventive material,
al one or in conbination with other suitable conponents, can be made into
aerosol fornulations to be adm nistered via inhalation. These aerosol
formul ati ons can be placed into pressurized acceptabl e propellants, such as
di chl or odi fl uor onet hane, propane, nitrogen, and the like. They al so may be
formul ated as pharmaceuticals for non-pressured preparations, such as in a
nebul i zer or an atom zer. Such spray fornul ati ons al so nay be used to spray

o F A/AAN"/~1 ™ o, . - N e



[0077] Additionally, the inventive materials, or conpositions conprising
such inventive materials, can be nmade into suppositories by mxing with a
vari ety of bases, such as emul sifying bases or water-sol ubl e bases.
Forrul ati ons suitable for vaginal admnistration can be presented as
pessari es, tampons, creans, gels, pastes, foans, or spray formulas 21
containing, in addition to the active ingredient, such carriers as are
known in the art to be appropriate. [0078]It will be appreciated by one of
skill in the art that, in addition to the above- described pharnmaceuti cal
conposi tions, the inventive materials of the invention can be fornulated as

i nclusion P38 exes pobpedlidas il danckibhdl frbgtfdnt:n@ Runc TRl RXiRss) 288
|'i posomes. [0079] For purposes of the invention, the anount or dose of the

i nventi ve PAREGSRimeticsphihsiniertionFan hoof 2y Irae jfohican eqmPrisoa B ofe g | a

t her apeut i £nigb adds)playidacthhiGhd RIPRAER (or findiibBal HHEHh&E br RhctRAA WRianPVer a
reasonabl e ti frame. For exanple, the dose of the inpventive materi al

shoul d be &eresH g5 Iéf-'ﬁtld‘tn%}mF?ﬂﬁeﬁP’ts their biqlegical, astiyipy. G- AebuiniodehiRib| | | or treat

or prevent palifiH6R86: difa@d cell; A0RRF prev&@&ls@sa@e gQlarRE&QhdopRkE, fsbridispRrfal 0d of
from about. 2 hours or |onger 0 24 or nore hours, fromthe tine

of adni ni sk¥ShECoFOr PAMElEr %ﬁnﬁer@%%}’ﬁ?@ﬂé"s"r PERidomimatic st e 1o SUH0RMER even

| onger. Thgidoss, yuchlasb% wl%tenm ned by, Mhes QBfZOC%lYOQIi) 50h¢0 par ook ar
inventive material an i tion of the anima (e urran) as well

as the bodlP%i>ght0: 8‘?0 ﬁ?ﬂaS%ﬁ%lm‘% 898 900+ 3R Py ™eTE a‘B@OtaPlé%tné%Pgﬁ{ 0080] Many

assays f0"Pﬁﬁ'&a‘b[}mh@lpBQpéyﬁd@diﬂﬂalmﬁeﬁtﬁ&ﬁréK)ﬁﬁSO&hﬁnMM lenpth he art. For
pur poses of the invention, h conpri ses co arl n% t he extent

Lo which dlog38ls el hegolveentides G ﬁtdmgtf@tfﬂptai BRI g PR

adm ni str aﬁépﬂﬂbxﬂ&eﬂcs&f‘ﬁ%%x@ﬁ%d&ﬁc&iﬁbﬂs@h’ﬁﬂ{e’tﬂ@mﬁ&fa@&d ﬂ'plafc@ofaon%f’&ﬁ&'e among a
set of mammal s _of which js each given a different dose of the inventive

material, RO PRSUTHER AN 2pfdi- eiueh HEthetic praiop prigs Aekovndn B aBd#ini stered to
a mamal . fBRdEXreRimple aitoeTtidhe 228 ea80:5/at hdid, RbReucB] Rih@d nfdeOfibic
proliferatin upon adm ni stration of a certain dose can be assayed by

met hods kn@igh hpmoseriee, gracetylamimomgibilocysteine. transdcand &ranshbydaestywtiae. descr i bed
herein as @tﬁ@gﬂeﬁy@m&@@%&xmh&%mt 4 RRrobR4GRIahinE 41 R6 nehy1akee, Wi | | be
determ ned by t exi stence, nature and extent of any adverse side effects
that m ght%@b@ﬁpbmylatah@e dephenylsrinath- lodraxyphenyalenipe pheaylglysnemt-i ve nateri al .
Typical l'y, e t nventive
mater; al *WEREUPEREt O NRLEL Ao BR el PROAIR: fia.io0 -

consi der at fetahydroisaqiiadline Gfcafbarylivmsid, ?sniutbmaalsnfagm aﬂmdylakmencghﬂ gener al

heal th, digt t qni 0

adm ni st rati oor?ﬁg & I(j &h\%ﬁﬁaﬁﬁ%’% a}\'gtg\fégg)g&&’?&g%% 6%&?{?391? Srdéaeé? %ﬁbﬁgy way of
exanpl e and-amatocysitpentdiengrboaylicianidt oatménocynlehekdne narbéxyic shide-of t he i nventive

mat eri al can. be Bot 0.001..to gbot 100 ng %?S WE ht of the subject
bei ng trea@@’ﬁ??ﬂl’ﬁ@ °Hng FrERSlE 205G IBB ARPTOT F?ﬁo’%’ 8% ‘ght / day, about
0.01 ny t odial@ibutiridwidke, Bhﬁﬂﬁin&}ﬁb}gbﬁlé 639, hom OB AN AR hndy-eHrpar y skill in
the art will readily appreciate that the inventive materials of the

i nventi on BYNEWENGodified in any nunber of ways, such that the therapeutic

or 22 proppydiact Tke Riypbmey (i@fudiddGuldRY S b yRenPsBHng finlichal Faribii§lg@sed
through the nodification. For instance, the inventive material's can be

conj ugat edpe@fifpimetigsial deligveation cap by kiidasd Egr Sty Rcidated ralesiosyidged t ar get i ng

noi ety. Thﬁmlaﬁta&fcb&@xy@é‘tedcgmsMMt&g eﬁ&tﬁéﬁwﬁé%dat@d Byclizdd LRI Y@ispigher i al s,
to targeting, noieties n.the art for instance, \Wadwa et aI

J. Drug Ta‘?%fﬂ‘tﬁ(jmg’e“%il‘&w@&%é?ddéﬁ‘ﬂ? st @W?séptéﬂtaﬂmmeszqﬁm PEIBENZPRTt er m
"targetingcdipiggiey” as used herein, refers to any nolecule or agent that
specifically recognizes and binds to a cell-surface receptor, such that the
targeting Wﬁiﬂét y Hithip peeards the myjention Sirtherroyises lipigleh derativespbavaf det o a

popul ati Onp&fpeﬁﬁ‘dels EnQiN HuhQiofs Hfapments B FHAFER Pdriah) ﬁﬁ@;@ﬁﬁﬁ%e@%i@et I'ng
noi eties include, but are not Iimted to, antibodies, fragnents t her eof ,
pept i des, HBIYEHOS, @t%%éﬁem%tﬁ%mew@mm%@%npamyaﬁtye Belmesptidesend al or
non- nat ur aﬂ[) eptil AR Hes dbHEEH Rkt cdnthrisRb hﬁfdrrflcﬁ&:’ﬁler @&%Egd%n%u{ freGerm EPi thelial
G owth Factor Receptor (EGFR), T-cell "receptor (TCR), B-cell receptor
(BCR), CD28iridangleayies refersq W@l@ce%ﬁmmmwhmbwwowm fagilitaiet i ni c
acetyl choline receptor (nAChR), etc.). The term"linker" as used herein,
refers to any agent or nolecule that bridges the inventive materials to the
targeting noiety. One of ordinary skill in the art recognizes that sites on
the inventive materials, which are not necessary for the function of the
inventive materials, are ideal sites for attaching a |inker and/or a
targetl ng noi ety, prow ded that the Ilnker and/ or targetl ng rml ety, once

. b e o o Y L



di sease can be any disease, condition, or nalady, especially any of those
caused by or involving the proliferation of a cell. The di sease can be, for
exanpl e, a cancer or a noncancerous tunor, e.g., a cyst, a neoplasm a

fi brroma, etc. [0087] The cancer can be any cancer, including any of acute

| ynphocytic cancer, acute nyeloid | eukem a, a sarcoma, e.g., alveolar

r habdonyosar coma, bone cancer, brain cancer, breast cancer, cancer of the
anus, anal canal, or anorectun1 cancer of the eye, cancer of the
intrahepatic bile duct, cancer of the jB¥ints, gliom, cancer of the neck,
gal | bl adder, or pleura, cancer of the nose, nasal cavity, m ddl e ear,

cancer of ttheensmif thepolypsptide Greusingdinatigral fragments 2o fsiienal Vﬂpﬁ@@t ic

| eukemi a, GREGRIfimBNERIsHhE BICREmbraR! 00 ufPE L 188 ‘Hﬁh%ﬁ‘?@é “9%9 ol €f vi cal
cancer, gastrointestinal carcinoid tunor. Hodgkin |ynphoma 5) ar ynx
cancer. ki dndie asasch s, for seapple. 8 &g @pid, 2 famery] e rg.» frnery] @Bh?é@hﬂte ral i gnant
mesot hel i OngraniBLaRAFup B4,  dePn§lo 0B ARespRAS OPRREMMNHE @RGET » Non- Hodgki n

| ymphoma, ovari an cancer, gancreatlc cancer, perltoneun1 ofrentum_and
mesent ery cEvroBRosPiskidylipasito @h@ébﬂﬁdﬂﬁwmhesnh@m&rhmlma|sp1@@my|ehn,r enal
cancer (e. %hosﬂh@t‘ft@'lchsﬁle ca?cﬁt'ilfﬂn{‘? sitod PRbdphdtidiSsidl ne cancer, soft
ti ssue cancer, stomach cancer |cu ar cancer, thyroid cancer, ureter
cancer, andYWh%ah%gbtﬁF%d@da@hﬁésé@m @9t er abl y, the cancer is breast
cancer, progosge qﬁ%&@x%ly Y REHAN CRARERE is asffa%fdheﬁ@ﬂﬁ@{n \(Ilﬁclgthe gastric
adenocar ci noma), . col on cancer, liver cancer, nelanoma, basal cel
car ci nona, ROWEBRIiSYBRMEISSHECtGisserbee brragconprschafity aud meleedncBre fathung
cancer, t hydeRi Hol6RNCERR be &hy %8 O Battyhcldy TRO R aci@ mdleb @8 Bon Rl ¢. @, B@{COMA. 24
[0088]As the proliferation of cells can cause a nunber of diSeases, it is
further coracEhpalmitisqcidhgyristipacid, stpann acide olvisraaid; lokeicpsisloeJipdeic hddei n can be
used in rretlmafégm%dt ArERldoRiE 208, MARYGRE Ad) dbISTHEx bR 88E &Sucid L2id Rasndiggar d,
the invention prOV|des a method OF treating or preventing cancer or a
neopl asm ( el or beheniyacisy| The Aityiapid smap eptionalpeontain addiionasd fymetienakeraensi ni st eri ng
to the hoste mﬁegf mbﬁ%%mgeﬁladmm%@fmﬁ%ﬁﬁ ORS HESH RBdaifRRCHE 1n an
rea

'am)unt effe ive to t hé cancer or neoplasm [0089] The terns "treat,

and " pr everfetty agid malesules a e fiGis &t sl vrEPlss 1 Grfaty scigs b here eteferedo not

necessarlIyemmﬁénagg%@racgthgﬁgetreat ment or prevention. Rather, there
are varying %ﬁrees of treatnent or prevention of which one of ord| nary

skill in thl@%4dt récisgrs mre%cq{ameﬁgldanﬁw@nﬂnp £ty peif efojeculg ean iger apeut i ¢
effect. In dird iLaReGitablelpdR of Y BREALNE Fa%éisaeié(uﬁﬁiau@mﬁeh&m fimatmdnt of

any level of treatnent or prevention of Cancer or a neoplasmin a manmmal.
Fur t her nor efungtigaal (variaat)pp Reptideminietic; el pesferprd spbedinrensypf the énvierpioanthe (&Y met hod
can i ncl udeycfd &ﬁbzﬂﬁz%fﬁﬁé mlOErﬁ%@E&lyﬁéBu&ﬁ (u@&@m@'ﬁnﬂ@&ﬁl E&Bﬁh&dn@@&c{%naﬁyﬁpt ons
of the disease, _e. cancer eing treated or prevented. Al so,

pur poses heYasam) OwﬁPtéﬂ@émttwmeraﬁﬁs éfﬁ%ﬁﬁé% equr ahhevgnpg@N- bwgémus@fhet he

di sease, Orca?eo§ylf(QI)QéHnﬁfusQ>QB&LhEHeQ®ah@ért@;ﬁﬁm [0090] I n a preferred enbodi ment
of the inventive nethods, phar maceuti cal conposition is topically

admi ni st er l§044 t @eﬁ%tacldwl%eﬁl@wb?e FHiaded fo thelingertiyelpolnsptider(fngluding

phar maceut i faadtiosA MASSEdt b fuhtiond] Riritnd tof p@MdsthinRat iYectiPor tASuiHdRtker. @nJ-
delivered intratunoral | y. [0091] The invention furthernore provides a nethod

of treati ngFEHP ‘fll%ms"fﬂﬁ‘ inyepiingy Whegthy fatly apd maleruls isekthe Gierminus gEthRost any of

the phar rraclﬁ%nhc@ﬁobcp@ﬁm%k E)ép%&mﬁf‘eﬁ@ dYSEl RETBéIfbule s AR cRIRMBEoShf ective to
treat psoriasis in Psoriasis is a common skin disease

char act er i Z8nd3eid #ﬁqkek@}?éfed pam direBouproonsitting Alys. CxsehosadersieipnBrmeCYt h

thick, silvemyo, ﬁﬁﬁhﬁﬁ)butﬁi@acﬂﬁ d AF-dRmERPropfnRYidl o RO RPiHoaSedt of
|nclud|ng, for exanple, plague psoriasisS, or psoriasis vulgaris, pustular

psori asi s, WHeinventien, ﬁh%f@ttba&%mola%? ip Aijashesidhiouga i & a mom@earted | nvent i on
al so provi d&@oo@m@ﬁ{m19¢enh(5]:htﬂé'f&t!yrhgldtMechﬁqgﬁﬁ%d %ir&fﬁﬂlthetelbmqmgﬂ on

pat hway. The nethod conpri ses contacting the diseased cell "wth any of the
phar rTB.CGUtIQ'fé'inCOprOSI tions described herein in an anount effective to

i nhi bit the[Obﬂ}'%hﬁQnoih@?ﬁken‘é& alseHiadt %eﬁ@dehmmd%ﬂ&ae%aml on of
certain genes are actl va for transcri ptl on upon activation of the

Hedgehog sitgmunusiol s durgetve palypepiAcenpertideginetiretie fay aeif swlepplo s mrdified et hod
of inhibiting the expression of these genes in a diseased cell. The gene
can be one or a conbination of: Ai-1 (e.g., Genl3ank Accession No.

NM 005269), di-2 (e.g., CGenBank Accession No. NM 005270), Gi-3 (e.qg.
GenBank Accession No. NM 001034190), Ptch 25 (e.g., GenBank Accession No.
NM 0000264), Shh (e.g., GenBank Accession No. NM 000193), S7710 (e.g.,
GenBank Accession No. NM _005631), or- NES (e.g., GenBank Accession No.

NM 016701) whi ch genes are Iann in the art The nethod of |nhibiting t he

o Y M o . o



3. The isolated or purified polypeptide or peptidomnetic or fatty acid
derivative of claiml or 2, wherein the functional fragnent conprises the
am no acid sequence of any of SEQID NGs: 5 to 8. 4. The isolated or
puri.fied pol ypeptide or peptidom netic or fatty acid derivative of any of
clainms 1 to 3, wherein the functional fragnment conprises an amno acid
sequence selected fromthe group consisting of SEQ ID NGs: 9 to 33.

5. The isolated or purified pol ypeptidelor peptidom netic or fatty acid
derivative of claiml or 2, wherein the functional variant conprises the
am no aci ce.ggeiqusheie anhmBa@rdup shER as 2Ba i difiedmeleault 6OF @@l [ 9tB&mutalt,i on at

e o at e Forle | e oo I > SR R Al FOdELT o or

purified pehygepich@nand papt iodilimbis régadd, tHefbftyackTm6lecled iswAddhy®todhe Cl ai m 1
or 2, wherei,n the fu nal . vari.ant . rises a retrojnverso anal ogue of
SEQ I D NO cabxyl z%O“Pd}r}%ifé? tergiggl amino aci %@TY@BW dg(oz geRSIOBIFRSHE; ed

pol ypepti dﬁeﬁfab@eﬁbfﬂ% mtonm Mor@prefedblyy na€inds deri vative of claim®6, wherein
the retroi nv%’r tgorrprl ses the am no acid sequence of any of SEQ
ID Nos: 340P¢f] fglg‘zfﬂat Adf- o mgeptive polypepfdestingludiag funcienabiragmenisng d

pol ypept i dﬁnarona@taﬁmﬁ@ it ﬁ@hu@mlﬂfeued @gdﬂbéd EQER barSdoRfpribd oeliGlehamting gener al
structure: Sequence X-Link H CO Y-Fatty acid Sequence

X- Li nker 2PePifls (-C(Pﬁ—iﬁ‘-}?hﬁﬁgp éi“’l‘l‘“@é%fb%ﬁ'&’é’ %ﬁthegn@etlm%@emtrd@rw t he group

consi st ngFI)E fldcﬁﬁiﬂe& g%é?ﬁ‘le\éelﬁﬁlem()ﬁbé arﬁ)mt() %th ch@ ar8RdowriG 'tléigﬁs-gky\AYTL
(Al'l1-D ( NO. and Ac- @SIDNO 87
wher ei n ea@he’@m}’iﬁ: Hkihuayef ebdld Cef- %rbfz Scs 6%&18 %ﬂa%ﬂ9| éoqﬁ drdalgngsi &abh

i ndependentdyy. pranfd Desighal 85587361 la(%@,pa[ng BERBhE Lﬁ@eﬁ ng‘a@pﬁtaﬁha?ﬂp&btl ¥:ic

acid, arainocaproic acid, or am nohexanoic acid; wherelin n mis O to 6;

wherei n Y $09-K4 (@OGHO%Q:(}EP cagrhg anﬁP%Fhﬁ’ﬁﬁé?p‘P‘Up@ﬁbﬁ &t a(gl,a"r@ma)m VP22
di an nobut?u Can@%eqﬂﬁ(eDBt%}erab?}n%eWc% hBrilddGn Euﬁflﬂ))écﬁgécﬂleﬁc% o?sgbqw&

pal mtic ristic auric, capric or capri he i sol at ed

or purifie dPy‘pSI@ph M@Smdve&qadum avist jequeppe ¢fapengjratic pudl Tre(48&i ve of claim
1 or 2, \/\h@&ﬁ\,;}he functional variant conprises the am no acid sequence of
any of SEQ I'D NGs: 38 to 59. 10. The isolated or purified pol ypeptide
or pepti dof4t i cThsrpolyaentidesitictiditgrfimctivhal Gagihentrand dinctbrel magiatis) sd9, wher ei n

the fatt I ' N-

o e RLEARE Lol AL 80 As LB A TR 3 o Pl 1 ()

fatty aci dpeptifiee oxdan bo pdinem af myltigwnpepiiad. ripr axanipie gte polypemide nan tgragiinper

él The i S&Jt?eti%ﬁo n%%'[e{%‘ﬁﬂ“peol ypeptide or peptidonm netic or fatty acid
erivative o

ereln, when the fatty acid nolecule is at the
C-termnus, the fatty acid nolecule is attached to the pol ypeptide. or

pepti dom netic through a 0 _ac cted fromthe group consisting of
Lys, Cys, honocystei %eg for?{?é@(er? %ﬂiﬁgg ric acid, and

a, 13-di am nopropionic acid. 25c 1&plYeltagd agd purified :

pol ypepti de or pepti Slapﬁtﬂasem-pmlaerrzfuﬂt-m}@ﬁrhd derivative of claim11l, wherein
the amno acid is Lys. 13. The isolated or purified pol ypeptide or
pepti dom rretic or fatty acid derivative of any of clains 10 to 12, wherein
thefatty h ol at ed
or purifi e Jg@&éé lsgéecg%ﬁ?%%ﬁ‘l%%|cgﬁsgsymg&;jgc LaC| er| v @veﬁ)of claim
13, wher el(lsEQHE N@t&Sy lc ARFIDHWAN . (Adl-1) (CEQ IDdﬁ(t)y%éccandiAC- 15. The

i sol at ed I ), aC| d

derivati ve 6] Yval m1 (gﬂ %ﬁggg LBEN(S) 872%%regr\‘ gie]él%l%a 4ecu e 7 s at the
Cterm nusqpt1bm1yfpeetseq1 aggach mdbpmdﬂnﬂy lSSGl&, meAkam«eropﬁmﬁmdlca ghmma- For mul a
1, wherein.Far is. N - Cg]—i Fornul.a |

cH3( CH2) , , 2R é‘)"é&ﬁ&i?mﬂ%’é‘ B S Rtniong i i LSy ahd s berygen Opp |

i sol ated omduwhéreied &l Cppidye, @mn, qmp:hbldopsannttamd (DPAY, dtaininobatyelc akdd | vat i ve

of claim1l erelnn Thelslated or purjfied
pol ypept i O@B GURRER Hmﬁ%ﬂ'émér‘s FSIRAiC, P&%‘?‘Hc "‘\”{}‘% cpricHGamsHice | aj ns 1
to 9, furtder Iﬁ@pmfdr&dragbailmaltj Sepadmes Kas smtgnpem i8den i €AR)s 0, each of 18. The

i sol at ed ur|f de tlc rf aC| | derivative
of oi =i m trokirapd Pl Babatn b BEV bl i S et 8eQ | D
NO 78 or 79 19. The isolated or purlfl ed pol ypepti de or
peptidomnetic or fatty acid derivative of any of clains 1 to 18, wherein

t he peptidom netic conprises a nethyl ated peptide backbone of the follow ng
structure: ...NCH3-Ca-CO NCH3-Ca-00... Side ChainSide Chain



20. The isolated or purified polypeptide or peptidorninetic or fatty acid
derivative of any of clains 1 to 19, conprising about 10 to about 12 am no
aci ds. 21. A conjugate conprising (i) a polypeptide or peptidomnetic
conprising an am no acid sequence of a portion of a Snoot hened (SMD)
protein (SEQ ID NO 1), wherein the portion conprises an am no acid
sequence of any of SEQ ID NGs: 2 to 4, a functional fragnent thereof, or a
funetional variant of either the portion or the functional fragnent, 25d
wherein the functional fragnment conprisgs at | east 7 contiguous am no acids
of SEQID NO 2, 3, or 4, and wherein the functional fragnent or functional

variant i nhh@mhﬁuﬂahebblfypé tiésaife Iefowa iflthe Qs 8tk ‘f&'ekamﬁlé Wn i 3 aBChdhure
derivative thereof i ng noi An isol ated or

purified ndddeqsheolagy bP é kﬁﬁa@&é%pgﬁ* Qﬁﬁﬁﬁﬁﬁeﬁﬁé‘ﬂ@éﬁﬁm@%@dlﬁﬁﬂémwp&é? d

sequence Ofalsd ifRf fottBRerefn a8 ERABAE Nened (S MO) protein (SEQ ID NO 1),
wher ei n theﬂﬁortl on conprises _an amno acid sequence of any of SEQ I D NOs:

2to 4, a Q8L i onkbensthepphensptiden dpderting fmctional fragments apd rastionplvagent®i t her
the porti OQn@Fepttﬁ&nﬁﬁUﬁ% iR RURI eriviiies @ﬂeﬂaoit thhé Hl@%ioﬂ@&llnftﬂemnt

corrprl ses at east conti guous_ am no acl ds of 4, and

wher ei n t hef & salle Prebably, thepghypertides orfpgpiédamimetcs zvam Téﬁformrﬂﬁﬂm t s

proliferati Hélnﬁgeuﬁcéjly%@@egﬁgle%ﬁ | Suitable harrgéceueb%lgQQJ%E'LQQI:MQ&HE&E%’:Qn vect or
a_pol ypept |

conprising a nucleic’acid encoding a rrsing an amno acid

sequence ofinciudg (ﬂitqsﬁ gerived ﬁammmmwwuqtswmydmldom hyt(rS&Qnichln@holl):, V\:h erein

the portio mﬁﬂk e f §E§; 2 to 4,
a functi ona?lrll ‘fa?v rrent ereo‘Jfl]lﬂ)hgl(r}é %I%U%@SQP % ﬁqacbdg%l%hﬁ{“ 6i %ﬁwl{trh
portion or nidie, laumcﬁur@nalbeﬂznoa:ggiumltc, glheonisi suctihie, dndngiisuiphahic beidg fent

conpri ses t ous, am no acids of SEQID NO 2, 3, or 4, and
wher ei n thgg?huﬁg |t81£15 eg\slbﬂéogl#en “or functional variant inhibits
proliferati[¢M9f Fudhseayekdbe ke invention is 2 4ucléic had tncoding anyorfihd mientive

r econbi nant ssiop. ,vector. ¢ risin nucl ei ¢c. aci ncodi n

pol ypept i d&° 8’8?&51 P i Udglﬁ%éq#l%? ngsg%ﬂngﬁorgfvga%,r%%xrpeggergﬁs%ot hened

(SMD) prot ]?Bem l'(eféEQtHeEelﬁxlOnudl)m atitiedrebfipdske "p@lyﬁdclkﬁudwmhg(ﬁﬁ&e&mr?gﬁrﬁhdil ]9 aci d
,.a ctio ereof, or a

oo b e i Breaic B e e oo aab Dk O of BRE “hichartie

wherein t hemghn;&hmdeﬂaf ddub&gd&&ﬁﬁed,cs@ﬂﬂiéshfe&%r abtaih@p@lg., Tsoﬁwataheﬁdﬂp@fﬁﬂ) no acids
of SEQ I D ll%o % or 4, and wherein e functional fraglment or functional
variant i nHioBt 1R SERrFEsePRich ep CBFtaJé‘DG aWadaug! pr altered nuclgegideg, and

phar maceut iviadh ca® B3@6h b hatirak; QBPAALSRIG althred aﬁﬁrmmahmﬁak@%e ARt dom metic or
fatty acid vative f any of clains 1 to 20, optionally a lipid, and a

phar maceut .Pg%ﬁp Qroarpidalp %lfﬂg% O’E:%lﬁ’br"ﬂé’ror"thloate linkege, instesd 4F tha phsphedigsics Ewpwsi t i on

conpri si Ng bbiMRet BB @ iBesf af hthéRiBd ol%@ﬁdc@aﬁlié Mt@ gleﬁe‘?dlgi ré&Bekd@hat the
pharmaceutical |y acceptable carrier. phar maceut i cal

conposi t i oMueleifpeifl pesdot seEmpRsINyileseriony delﬁu@sanvﬁra@s oyfar svhstitugions. | i pi d,
and a phar RGRW: € &l e AFERPLARLE ifBinbdseLs discussed h&8n, f@l‘ﬁgﬁ{ldﬁf%&{ «cal
conposi tion conprising the recombi nant expressi on vector o alm 2

opt i onal | y CBMPEiS§iofe oiAere inspiigpsyaletipns. deversjons.cand/jor substéutienssy i er .

The phar mageysh] Calpr @R Shd hdRicUeidd BY 1R invehnTBe Roorhtinael AYNIRA ibflin! tﬂs

phar maceutical” conposition 1s a topical formulation.

phar maceut iterel "resompiositt fefams w©f(i) cloddeniethat ank eonsirurtadatside piviomg| celioyyjuinatgi on i s
a cream a . Ol : ceutl cal
conposi ti ong%dgﬁF%&éc%!u@%@fd A eﬁﬁs tpﬁﬁigﬁ a%{ glgleic%% th%iggngﬁﬁfﬂ Tavi ol et
(W) light hlgingckli rwg(iiagwﬂﬂcules that resulZronTthe rqphieativa oéthbseckrberibedrinadiaboven of any
of clalms%S osition i s an

tical
i nt ravenous ?%UFIPHJSF lfer%’ﬁ ﬂbe reglcgtﬂfﬁ‘ ﬁ{’g'ﬁé’o fCBE?ﬁJP’é{’?’BH”’O replicatiogs ~ A et hod
of i nhi bi ti[e0F1pr olThé euddic afidsehn be chnmdaagsalohphmamrsyrﬁhdag a6a/6i act ing the

di seased ceII harnaceutlc os. n of cI 5to 32
in an anouff ygj\f%%g%altvg ‘{% g1 R I?mf)ei%&ﬁef ?%rg) (LSI??' %Fﬁg OTf*anRls é‘?q%(.
34. The nektdsipha,ch@AmuBa, et W) eiphNFéatdpls caselicald cah Be EHendcallSt -

synthesized using naturally occurring nucleotides or variously modified nucleotides designed

to increase the biological stability of the molecules or to increase the physical stability of the



35. The nmethod of claim 34, wherein the host is a manmmual . 36. The

met hod of claim 35, wherein the mammal is a human. 37. The met hod of
any of clains 33 to 36, wherein the nethod treats or prevents a cancer of
t he.host . 38. The nethod of claim 37, wherein the cancer is breast

cancer, prostate cancer, ovarian cancer, stomach cancer, colon cancer,

| iver cancer, nelanoma, basal cell carcinoma, rhabdonyosarconma, a
medul | obl ast oma, pancreatic cancer, |lung cancer, thyroid cancer, a nyel oma,
a | ynphoma, a glioma, or a sarcona. 39. The nethod of claim 38,

wher ei n' t hiepkk doraet upaitg®fidiz&ion (.S plidsphoretiioae Aehvafioesnd adhfine substitutdd. The

nmet hod of a of clains 33 to0,.36 erein the nethod treats or prevents a
neopl asm d?lg]t%ﬂtégeﬁ)o amples Ofmﬂgedﬂi}éﬂﬁ%%ﬁigwﬁaf“bfﬁ?e o gelileé?tﬁgle@gd?‘ﬁ agigs
wher ei n t hgclAbiReS lifidbd ©O5PASlia6 SLifohmbRb&Rk KA Al $1d68dcil,0 t he

host . 42. The nethod of any of clains 33 to 37, wherein the
phar maceuthyeeranthies anthine, f-apalylpyipsing drierreaayyydiermetyDarasd: #o t he host.

43. A net haghoRfméthfahinbSe@yl- ISR e "D c RS ety RndndhMynGeiPr i sing

adm nisterjng to the host a pharmaceutical conposition of any of clains 25
to 32 in émm L ba-Brgplagiosylgnepsipa inasine g eivenepteptadeaipclemethylguaningg 4. A
met hod of i e@dllit@inD - Hidwtyldunife, Q%%thﬁ?dgﬁfn'e?i-gﬁth?%m:ﬁ&e?B%éﬂgﬂ%&&iﬁehe host

a pharmaceuti cal conposi tion of any of clains 25 10732 in an unt eff ect
to treat theethsloytosing N -substitutedpgenipe, Fent¢ibdgushines emethplgminomethylwant, 501 a host
conprisin 10l ri ) St ikcal conmposition of any of
cl ai ns 25%[10 Q[}I%B%ﬁihgﬁznghg?ﬁ%ﬁf%g%lbvlga@gg}{lg%gﬁ%ﬁe neopl asm 46. A
met hod of methixytarbexymetwlueachr Bawthonywdcila2 gethyltbiot N eiseuntengdadenine, wawkip

consi stin -1 | -.2 1-3._Ptch. Shh.. S . NES,. and i nation
t her eof , - Blvalel adiy ‘é’?é‘?‘{“,’xgé%e peudottacil, SH?dé%‘ﬁrEr)i%’“FP%Bs‘ﬂ?’gé‘B%B@%gll with a
phar mac e utthioatacit @rthiostatil, drthhraail)s-wéthglugiciipurai -3-oxya2etic Acid Ancdliphestek, 3ef f ecti ve
to inhibit,the e ssjon_of the gen .. 47. A nethod of inhibiting the
Hedgehog. SPEITIS T RaneabeoPORYDAERBZPS P dimipaiiog A lErAR ot dregod

cont act i ngh¢ heldik stdDE chedplehtion dah ba pilokdssd e tcb@Pni@&ONIR 8 Ma&Bmefecdlay of

claims 25 to 32 ip a no effective to inhjbit the Hedgehog signal

t ransduct i O‘Ha%sﬁa%waoﬂnsa %55%‘1 g}ﬂﬁhqg% “é@n'gllfx)puri fied pgl ypgpti ge or
pepti domi gﬂ()s'zt} C OTHR M8l Gcid R} Ris@ hythus RELENE fuee RhiBIPEdcbAR a8F ofthe

Snmoot hened (SMO) protein (SEQ ID NO 1), wherein the portion_conprises an
ani no aci dn%eé‘HYFePfﬁ@eBtheéeHE}d'b?m%@Q’t}oBa menfts ppd fimctignakyariantet Feseaamplar i ant
thereof, whenRidic 4ditEcal @bMPERL HiSleMdeRERIchARLIBA Mylo? SEOIP NBERD @bout 50

amno acids 25g in |length, wherein the functional "variant conprises the

anm no aci d2s&fdé s, 6% 1SS P 64070 B2, 76, and 8 glhelgeleisfacidialiepativgbyeqani de or

pept i dom nBtinG s ndcblide sfagaeqcéi@mwgtdeg&e&&etaaxy QEthé‘sla@éc{&@m%s b0, 20 and 48 in
the manufacture of a nedi canent for treating or preventing cancer, treating
psori asi s, combingtiemefidegenaratrcfopiensan iThe mvension also providesan isglatod bypaificilde or
pept i doN MEiefs o0fd cbfiblitindChG AR £BMILE viloh HbbrBlenfeh BT . AiicbRasind 48 or
treating or preventing ncer, tredting psoriasrs, of tPeat ng a neopl asm

i n a host .seqbte ¢fAOR4] thtreuciaid doddsi degpribrdingréie or i nudidodde selqherst whick t he

: P\S/egf:logg Igfgxtidizé?sfunﬁeor%{nsngént %Qr?d‘iltgocrils ?oofﬁje gl?clgo%gg gerqgeen%e % anly%f ﬁ'xréynu\c,:\@% alcfdgn ting
.described herein.
[0053] The nucleic acids of the invention can be incorporated into a recombinant
expression vector. In this regard, the invention provides recombinant expression vectors
comprising any of the nucleic acids of the invention. For purposes herein, the term
"recombinant expression vector" means a genetically-modified oligonucleotide or
polynucleotide construct that permits the expression of an mRNA, protein, polypeptide, or
peptide by a host cell, when the construct comprises a nucleotide sequence encoding the

mRNA, protein, polypeptide, or peptide, and the vector is contacted with the cell under
conditions sufficient to have the mRNA, protein, polypeptide, or peptide expressed within the



EXAMPLE 1 [0095] Thi s exanpl e denonstrates a nethod of preparing

pol ypeptides (including functional fragnments and functional variants) in
accordance with an enbodi nent of the invention. [00961Pol ypepti des havi ng
the,am no acid sequences as set forth in Table 1 are synthesized by solid
phase peptide synthesis on a 433A Peptide Synthesi zer (Applied Biosystens,
Foster Cty, CA) equipped with a conductivity nonitoring unit utilizing
Froe, am no acid derivatives (AnaSpec, San :lose, CA). The synthesis is
performed with conditional blocking of Hnreact ed am no groups with acetic
anhydride for easier purification of the resulting peptides. Peptides are

p
cleaved fromthe resin.wih 87.5%trifluoroace. tie acid.,containing 5%
Carar 5o Rl VLSS Br B b0afils BEBMLAOL 080 Bk CHEORE I, O%0
di et hyl et Hervectwasimdg rhfurally-obewmersmpgwiThé ingrtize reaerobighni eghression/actotsreamyver ni ght .

Pepti des di ' ' f (1] 0. ifie p

pr gpar ati vg&?%g%gk%&rﬁ%lnﬂ%%ﬁg%ﬁ ?léﬂgl%%ﬁler\llogpguetp%gﬁ? %glqﬁqrﬁq "%}%é]i%%é?ent , Palo
Alto, CA) #singla-sgaded envouldd-stGnddl, snthesifadivp pjainest in parbiford nitnralstieses, anid
acetonitrilg. i ni 0 { L e ae tions are
anal yoed by i ony A, dpp il b BB RRThl sl Thetccohten Rt L1 et
Technol ogi &8ctorpeansompriss na@Ally-pauringheoncReBIadly-oFeiring i 3noBBicigkss o5 hel |

col umn and g, gfRebAMRkadt. Iﬁ%%%ﬁl?fgﬂé&/n&%aﬁuﬂf} ob@inSig &@ﬁer@cpﬁfcfaeeé&eg bl €. Only

e.
fractions containing nore 5% pure product "are conbined and
freeze- dri edemyigetidefinkages docg nptdndey barirgogrintien pocplishtipniof therystiere conver si on

into acet aj@sspl t $he (OGRS dxfre8t RUOUGIIY iBveRfih b be RETsuedl | rmed by LT M5
Wi th separation on Zorbax 300SB-Cl18 anal ytical colum. ™ 27 TABLE 1 Peptide

Nane Am no resempinag ﬁ%ﬁ?‘?ﬁé@n gEQqagi £y be gggd tp ganpform or transfect any suitable host.

Pal RGVMTL F §liftapile ks ineklio ot Roflpr%bl%ioﬁ’agd S%MWEF%&SMP@-LSEKA °
SMO-i 3-4 Pal LFSI KSNHPGLLSEKAASI CI NETMLR 10 SMO-i 3-5

RGVMTLFSI K8Ribiraph asmismisk PREIVEsRK The vaotor cagpe splesiqddiam the group consisting of
the pUC series (Fermentas Life Sciences), the pBluescript series (Stratagene, LaJolla, CA),

the pET series (Novagen, Madison, WI), the pGEX series (Pharmacia Biotech, Uppsala,
Sweden), and the pEX series (Clontech, Palo Alto, CA). Bacteriophage vectors, such as
AGT10, AGT11, AZapll (Stratagene), AEMBL4, and ANM1149, also can be used. Examples
of plant expression vectors include pBI0O1, pBI101.2, pBI101.3, pBI121 and pBIN19
(Clontech). Examples of animal expression vectors include pEUK-CIl, pMAM and
pMAMneo (Clontech). Preferably, the recombinant expression vector is a viral vector, e.g., a
retroviral vector.

[0055] The recombinant expression vectors of the invention can be prepared using
standard recombinant DNA techniques described in, for example, Sambrook et al., supra, and
Ausubel et al., supra. Constructs of expression vectors, which are circular or linear, can be
prepared to contain a replication system functional in a prokaryotic or eukaryotic host cell.
Replication systems can be derived, e.g., from ColEl, 2 p plasmid, A, SV40, bovine papilloma
virus, and the like.

[0056]  Desirably, the recombinant expression vector comprises regulatory sequences,
such as transcription and translation initiation and termination codons, which are specific to
the type of host (e.g., bacterium, fungus, plant, or animal) into which the vector is to be
introduced, as appropriate and taking into consideration whether the vector is DNA- or RNA-
based.

[0057] The recombinant expression vector can include one or more marker genes, which

allow for selection of transformed or transfected hosts. Marker genes include biocide



LLSEI CAASI GNETMLRI G- s -Pal 61 SMO-i 3-7 LFSI KSNHPG.LLSEI CAASKI NETMLRK- s

-Pal 62 SMO-i 3-8 Pal RGYMILFSI KSNI TPGLLS 14 SMO-i 3-9

Pal Hse ARGYMILFSI KSNHPGLLS 77 SMO-i 3-10 Pal RGYMILFSI KSNH 15 SMO-i 3-12

SElI CGAASI CI NETMLR_K- s -Pal 63 SMDi 2-1 Pal LTYAWHTSFKALGTTYQPLSGKYSY 3

SMDi 2-2 Pal LTYAWHTSFKALGITYQPLSGKTSY 17 SMDi 2- 3 Pal LTYAVWHTSFKALGTTYQPLSG 18
SMDi 2-4 ACLTYAWHTSFI CALGTTYQPLSGKTSYK- E - Pal
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resistance, e.g., resistance to antibiotics, heavy metals, etc., complementation in an
auxotrophic host to provide prototrophy, and the like. Suitable marker genes for the
inventive expression vectors include, for instance, neomycin/G418 resistance genes,
hygromycin resistance genes, histidinol resistance genes, tetracycline resistance genes, and
ampicillin resistance genes.

[0058] The recombinant expression vector can comprise a native or nonnative promoter
operably linked to the nucleotide sequence encoding the modified TCR, polypeptide, or
protein (including functional portions and functional variants thereof), or to the nucleotide
sequence which is complementary to or which hybridizes to the nucleotide sequence
encoding the modified TCR, polypeptide, or protein. The selection of promoters, e.g., strong,
weak, inducible, tissue-specific and developmental-specific, is within the ordinary skill of the
artisan. Similarly, the combining of a nucleotide sequence with a promoter is also within the
skill of the artisan. The promoter can be a non-viral promoter or a viral promoter, e.g., a
cytomegalovirus (CMV) promoter, an SV40 promoter, an RSV promoter, and a promoter
found in the long-terminal repeat of the murine stem cell virus.

[0059] The inventive recombinant expression vectors can be designed for either transient
expression, for stable expression, or for both. Also, the recombinant expression vectors can
be made for constitutive expression or for inducible expression.

[0060] Further, the recombinant expression vectors can be made to include a suicide
gene.' As used herein, the term "suicide gene" refers to a gene that causes the cell expressing
the suicide gene to die. The suicide gene can be a gene that confers sensitivity to an agent,
e.g., a drug, upon the cell in which the gene is expressed, and causes the cell to die when the
cell is contacted with or exposed to the agent. Suicide genes are known in the art (see,for
example, Suicide Gene Therapy: Methods and Reviews, Springer, Caroline J. (Cancer
Research UK Centre for Cancer Therapeutics at the Institute of Cancer Research, Sutton,
Surrey, UK), Humana Press, 2004) and include, for example, the Herpes Simplex Virus
(HSV) thymidine kinase (TK) gene, cytosine daminase, purine nucleoside phosphorylase, and
nitroreductase.

[0061]  The invention further provides a host cell comprising any of the recombinant
expression vectors described herein. As used herein, the term "host cell" refers to any type of
cell that can contain the inventive recombinant expression vector. The host cell can be a
eukaryotic cell, e.g., plant, animal, fungi, or algae, or can be a prokaryotic cell, e.g., bacteria

or protozoa. The host cell can be a cultured cell or a primary cell, i.e., isolated directly from



64 SMDi 2-5 ACYAWHTSFI CALGTTYQPLSGKTSYK- e -Pal 65 SMi 2-6

Pal LTYAWHTSFKALGITYQP 21 SMDi 2-7 GITYQPLSCKTSYK- s -Pal 66 SMJi 2-8

Pal LTYAWHTSFKAL 23 SMDi 2-9 AcCLTYAWHTSFI CAL 24 SMDi 2- 10 Pal TYAWHTSFKAL 25
SMDi.2- 11 Pal LTYAWHTSFKA 26 SMDi 2-12 Pal LTYAWHTSFK 27 SMO 2-13
ACTYAWHTSFI CA 28
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an organism, €.g., a human. The host cell can be an adherent cell or a suspended cell, i.e., a
cell that grows in suspension. Suitable host cells are known in the art and include, for
instance, DHS5a E. coli cells, Chinese hamster ovarian cells, monkey VERO cells, COS cells,
HEK293 cells, and the like. For purposes of amplifying or replicating the recombinant
expression vector, the host cell is preferably a prokaryotic cell, e.g., a DH5a cell. For
purposes of producing a recombinant modified TCR, polypeptide, or protein, the host cell is
preferably a mammalian cell. Most preferably, the host cell is a human cell. The host cell
can be of any cell type, can originate from any type of tissue, and can be of any
developmental stage.

[0062] Also provided by the invention is a f)opulation of cells comprising at least one
host cell described herein. The population of cells can be a heterogeneous population
comprising the host cell comprising any of the recombinant expression véctors described, in
addition to at least one other cell, e.g., a host cell (e.g., a T cell), which does not comprise any
of the recombinant expression vectors, or a cell other thana T cell, e.g., a B cell, a
macrophage, a neutrophil, an erythrocyte, a hepatocyte, an endothelial cell, an epithelial cells,
a muscle cell, a brain cell, etc. Alternatively, the population of cells can be a substantially
homogeneous population, in which the population comprises mainly of host cells (e.g.,
consisting essentially of) comprising the recombinant expression vector. The population also
can be a clonal population of cells, in which all cells of the population are clones of a single
host cell comprising a recombinant expression vector, such that all cells of the population
comprise the recombinant expression vector. In one embodiment of the invention, the
population of cells is a clonal population comprising host cells cdmprising a recombinant
expression veétpr as described herein.

[0063] Included in the scope of the invention are conjugates, e.g., bioconjugates,
comprising any of the inventive polypeptides (including any of the functional fragments or
functional variants) or peptidomimetics, nucleic acids, recombinant expression vectors, or
host cells. Conjugates, as well as methods of synthesizing conjugates in general, are known
in the art (See, for instance, Hudecz, F., Methods Mol. Biol. 298: 209-223 (2005) and Kirin et
al., Inorg Chem. 44(15): 5405-5415 (2005)).

[0064] The inventive polypeptides (including functional fragments and functional
variants), peptidomimetics, fatty acid derivatives, nucleic acids, recombinant expression
vectors, and host cells (including populations thereof) can be isolated, purified, synthetic,

and/or recombinant. The term "isolated" as used herein means having been removed from its
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natural environment. The term "purified" as used herein means having been increased in
purity, wherein "purity" is a relative term, and not to be necessarily construed as absolute
purity. For example, the purity can be at least about 50%, can be greater than 60%, 70%,
80%, or 90%, or can be 100%.

[0065] The inventive polypeptides (including functional fragments and functional
variants), peptidomimetics, fatty acid derivatives, conjugates, nucleic acids, recombinant
expression vectors, and host cells (including populations thereof), all of which are
collectively referred to as "inventive materials" hereinafter, can be formulated into a
composition, such as a pharmaceutical composition. In this regard, the invention provides a
pharmaceutical composition comprising any of the polypeptides (including functional
fragments and functional variants), peptidomimetics, fatty acid derivatives, conjugates,
nucleic acids, recombinant expression vectors, and host cells (including populations thereof),
and a pharmaceutically acceptable carrier. The inventive pharmaceutical compositions
containing any of the inventive materials can comprise more than one inventive material, e.g.,
a polypeptide and a nucleic acid, or two or more different polypeptides. Alternatively, the
pharmaceutical composition can comprise an inventive material in combination with another
pharmaceutically active agent or drug, such as a chemotherapeutic agent, e.g., asparaginase,
busulfan, carboplatin, cisplatin, daunorubicin, doxorubicin, fluorouracil, gemcitabine,
hydroxyurea, methotrexate, paclitaxel, rituximab, vinblastine, vincristine, etc.

[0066] In a preferred embodiment of the invention, the pharmaceutical composition
comprises the inventive material in combination with a lipid. The lipid can be any lipid,
including, for example, a fatty acid, a phospholipid, a sterol, a sphingolipid, a terpene, a
glycerolipid, a glycerophospholipid, a prenol'lipid, a saccharolipid, and a polyketide.. Such
lipids are known in the art. See, for example, Fahy et al., J. Lipid Res. 46: 839-861 (2005).
Preferably, the lipid is a cholesterol.

[0067] With respect to pharmaceutical compositions, the pharmaceutically acceptable
carrier can be any of those conventionally used and is limited only by chemico-physical
considerations, such as solubility and lack of reactivity with the active compound(s), and by
the route of administration. The pharmaceutically acceptable carriers described herein, for
example, vehicles, adjuvants, excipients, and diluents, are well-known to those skilled in the
art and are readily available to the public. It is preferred that the pharmaceutically acceptable
carrier be one which is chemically inert to the active agent(s) and one which has no

detrimental side effects or toxicity under the conditions of use.
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[0068] The choice of carrier will be determined in part by the particular inventive
material, as well as by the particular method used to administer the inventive material.
Accordingly, there are a variety of suitable formulations of the pharmaceutical composition
of the invention. The following formulations for oral, aerosol, parenteral, subcutaneous,
intravenous, intramuscular, intraarterial, intrathecal, interperitoneal, rectal, and vaginal
administration are exemplary and are in no way limiting. More than one route can be used to
administer the inventive materials, and in certain instances, a particular route can provide a
more immediate and more effective response than another route. In a preferred embodiment
of the invention, the pharmaceutical composition is a topical formulation, an intravenous
formulation, or a subcutaneous formulation.

[0069] In a preferred embodiment of the invention, the pharmaceutical composition is a
topical formulation. Topical formulations are well-known to those of skill in the art. Such
formulations are particularly suitable in the context of the invention for application to the
skin. The topical formulation of the invention can be, for instance, a cream, a lotion, an
ointment, a patch, an oil, a paste, a spray, e.g., an aerosol spray, a gel, a mousse, a roll-on
liquid, a solid stick, etc. Preferably, the topical formulation of the invention is a cream, a
lotion, an ointment, or a patch. When the topical formulation is a lotion, preferably, the
lotion also includes an ultraviolet (UV) light blocking agent, such as tocopheryl,
aminobenzoic acid, Avobenzoné, Cinoxate, dioxybenzone, homosalate, menthyl anthranilate,
octocrylene, octyl methoxycinnamate, octisalate, oxybenzone, padimate O,
phenylbenzimidazole, sulfonic acid, sulisobenzone, titanium dioxide, trolamine salicylate,
and zinc oxide.

[0070] Formulations suitable for oral administration can consist of (a) liquid solutions,
such as an effective amount of the inventive material dissolved in diluents, such as water,
saline, or orange juice; (b) capsules, sachets, tablets, lozenges, and troches, each containing a
predetermined amount of the active ingredient, as solids or granules; (c) powders; (d)
suspensions in an appropriate liquid; and (e) suitable emulsions. ' Liquid formulations may
include diluents, such as water and alcohols, for example, ethanol, benzyl alcohol, and the
polyethylene alcohols, either with or without the addition of a pharmaceutically acceptable
surfactant. Capsule forms can be of the ordinary hard- or soft-shelled gelatin type containing,
for example, surfactants, lubricants, and inert fillers, such as lactose, sucrose, calcium
phosphate, and corn starch. Tablet forms can include one or more of lactose, sucrose,

mannitol, corn starch, potato starch, alginic acid, microcrystalline cellulose, acacia, gelatin,
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[0074]  -Suitable soaps for use in parenteral formulations include fatty alkali metal,
ammonium, and triethanolamine salts, and suitable detergents include (a) cationic detergents
such as, for example, dimethyl dialkyl ammonium halides, and alkyl pyridinium halides, (b)
anionic detergents such as, for example, alkyl, aryl, and olefin sulfonates, alkyl, olefin, ether,
and monoglyceride sulfates, and sulfosuccinates, (c) nonionic detergents such as, for
example, fatty amine oxides, fatty acid alkanolamides, and polyoxyethylenepolypropylene
copolymers, (d) amphoteric detergents such as, for example, alkyl-B-aminopropionates, and
2-alkyl-imidazoline quaternary ammonium salts, and () mixtures thereof.
[0075] ~ The parenteral formulations will typically contain from about 0.5% to about 25%
by weight of the inventive material 'in solution. Preservatives and buffers may be used. In
order to minimize or eliminate irritation at the site of injection, such compositions may
contain one or more nonionic surfactants having a hydrophile-lipophile balance (HLB) of
from'about 12 to about 17. The quantity of surfactant in such formulations will typically
range. from about 5% to about 15% by weight. Suitable surfactants include polyethylene
glycol sorbitan fatty acid esters, such as sorbitan monooleate and the high molecular weight
adducts of ethylene oxide with a hydrophobic base, formed by the condensation of propylene
oxide with propylene glycol. The parenteral formulations can be presented in unit-dose or
multi-dose sealed containers, such as ampoules and vials, and can be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the sterile liquid excipient, for example,
water, for injections, immediately prior to use. Extemporaneous injection solutions and
suspensions can be prepared from sterile powders, granules, and tablets of the kind
previously described.
- [0076]  Injectable formulations are in accordance with the invention. The requirements
for effective pharmaceutical carriers for injectable compositions are well-known to those of
+ ordinary skill in the art (see, e.g., Pharmaceutics and Pharmacy Practice, ].B. Lippincott
Company, Philadelphia, PA, Banker and Chalmers, eds., pages 238-250 (1982), and ASHP
Handbook on Injectable Drugs, Toissel, 4th ed., pages 622-630 (1986)). Preferably, when
administering cells, e.g., dendritic cells, the cells are administered via injection.
[0077] Additionally, the inventive materials, or compositions comprising such inventive
‘materials, can be made into suppositories by mixing with a variety of bases, such as
emulsifying bases or water-soluble bases. Formulations suitable for vaginal administration

can be presented as pessaries, tampons, creams, gels, pastes, foams, or spray formulas
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containing, in addition to the active ingredient, such carriers as are known in the art to be
appropriate.
[0078] It will be appreciated by one of skill in the art that, in addition to the above-
described pharmaceutical compositions, the inventive materials of the invention can be
formulated as inclusion complexes, such as cyclodextrin inclusion complexes, or liposomes.
[0079] For purposes of the invention, the amount or dose of the inventive material
administered should be sufficient to effect, e.g., a therapeutic or prophylactic response, in the
subject or animal over a reasonable time frame. For example, the dose of the inventive
material should be sufficient to inhibit proliferation of a diseased cell, or treat or prevent a
disease (e.g., cancer, neoplasm, or psoriasis in a period of from about 2 hours or longer, e.g.,
12 to 24 or more hours, from the time of administratioﬁ. In certaiﬁ embodiments, the time
period could be even longer. The dose will be determined by the efficacy of the particular
inventive material and the condition of the animal (e.g., human), as well as the body weight
of the animal (e.g., human) to be treated.
[0080] Many assays for determining an administered dose are known in the art. For
purposes of the invention, an assay, which comprises comparing the extent to which diseased
cells are inhibited from proliferating, upon administration of a given dose of an inventive
material to a mammal among a set of mammals of which is each given a different dose of the
inventive mateﬁal, could be used to determine a starting dose to be administered to a |
- mammal. The extent to which diseased cells are inhibited from proliferating upon
administration of a certain dose can be assayed by methods known in the art, including, for
instance, the methods described herein as Example 2.
[0081] The dose of the inventive material also will be determined by the existence, nature
and extent of any adverse side effects that might accompany the administration of a particﬁlar
inventive material. Typically, the attending physician will decide the dosage of the inventive
material with which to treat each individual patient, taking into consideration a variety of
factors, such as age, body weight, general health, diet, sex, inventive material to be
administered, route of administration, and the severity of the condition being treated. By way
of example and not intending to limit the invention, the dose of the inventive material can be
about 0.001 to about 1000 mg/kg body weight of the subject being treated/day, from about
0.01 to about 10 mg/kg body weight/day, about 0.01 mg to about 1 mg/kg body weight/day.
[0082] One of ordinary skill in the art will readily appreciate that the inventive materials

of the invention can be modified in any number of ways, such that the therapeutic or
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prophylactic efficacy of the inventive materials is increased through the modification. For
instance, the inventive materials can be conjugated either directly or indirectly through a
linker to a targeting moiety. The practice of conjugating compounds, e.g., inventive
materials, to targeting moieties is known in the art. See, for instance, Wadwa et al., J. Drug
Targeting 3: 111 (1995) and U.S. Patent No. 5,087,616. The term "targeting moiety" as used
herein, refers to any molecule or agent that specifically recognizes and binds to a cell-surface
receptor, such that the targeting moiety directs the delivery of the inventive materials to a
population of cells on which surface the receptor is expressed. Targeting moieties include,
but are not limited to, antibodies, or fragments thereof, peptides, hormones, growth factors,
cytokines, and any other natural or non-natural ligands, which bind to cell surface receptors
(e.g., Epithelial Growth Factor Receptor (EGFR), T-cell receptor (TCR), B-cell receptor
(BCR), CD28, Platelet-derived Growth Factor Receptor (PDGF), nicotinic acetylcholine
receptor (NAChR), etc.). The term "linker" as used herein, refers to any agent or molecule
that bridges the inventive materials to the targeting moiety. One of ordinary skill in the art
recognizes that sites on the inventive materials, which are not necessary for the function of
the inventive materials, are ideal sites for attaching a linker and/or a targeting moiety,
provided that the linker and/or targeting moiety, once attached to the inventive materials,
do(es) not interfere with the function of the inventive materials, i.e., the ability to inhibit
proliferation of a diseased cell, or to treat or prevent disease (e.g., cancer, neoplasm,
psoriasis).

[0083]  Alternatively, the inventive materials can be modified into a depot form, such that
the manner in which the inventive materials is released into the body to which it is
administered is controlled with respect to time and location within the body (see, for
example, U.S. Patent No. 4,450,150). Depot forms of inventive materials can be, for
example, an implantable composition comprising the inventive materials and a porous or
non-porous material, such as a polymer, wherein the inventive materials is encapsulated by or
diffused throughout the material and/or degradation of the non-porous material. The depot is
then implanted into the desired location within the body and the inventive materials are
released from the implant at a predetermined rate. '

[0084] It is contemplated that the inventive pharmaceutical compositions, polypeptides
(including functional fragments and functional variants), peptidomimetics, fatty acid
derivatives, nucleic acids, recombinant expression vectors, host cells, or populations of cells

can be used in methods of inhibiting the proliferation of a diseased cell. In this regard, the
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invention provides a method of inhibiting proliferation of a diseased cell. The method
comprises contacting the diseased cell with any of the pharmaceutical compositions described
herein in an amount effective to inhibit proliferation of the diseased cell.

[0085] In a preferred embodiment of the host, the diseased cell is in a host. The host
referred to herein can be any host. Preferably, the host is a mammal. As used herein, the
term "mammal" refers to any mammal, including, but not limited to, mammals of the order
Rodentia, such as mice and hamsters, and mammals of the order Logomorpha, such as
rabbits. It is preferred that the mammals are from the order Carnivora, including Felines
(cats) and Canines (dogs). It is more preferred that the mammals are from the order
Artiodactyla, including Bovines (cows) and Swines (pigs) or of the order Perssodactyla,
including Equines (horses). It is most preferred that the mammals are of the order Primates,
Ceboids, or Simoids (monkeys) or of the order Anthropoids (humans and apes). An
especially preferred mammal is the human.

[0086] The diseased cell can be a cell characteristic of or inflicted with any disease. The
disease can be any disease, condition, or malady, especially any of those caused by or
involving the proliferation of a cell. The disease can be, for example, a cancer or a non-
cancerous tuinor, e.g., a cyst, a neoplasm, a fibroma, etc.

[0087] The cancer can be any cancer, including any of acute lymphocytic cancer, acute
myeloid leukemia, a sarcoma, e.g., alveolar thabdomyosarcoma, bone cancer, brain cancer,
breast cancer, cancer of the anus, anal canal, or anorectum, cancer of the eye, cancer of the
intrahepatic bile duct, cancer of the joints, glioma, cancer of the neck, gallbladder, or pleura,
cancer of the nose, nasal cavity, or middle ear, cancer of the oral cavity, cancer of the vulva,
chronic Iymphocytic leukemia, chronic myeloid cancer, colon cancer, esophageal cancer,
cervical cancer, gastrointestinal carcinoid tumor. Hodgkin lymphoma, hypopharynx cancer,
kidney cancer, larynx:cancer, liver cancer, lung cancer, malignant mesothelioma, melanoma,
multiple myeloma, nasopharynx cancer, non-Hodgkin lymphoma, ovarian cancer, pancreatic
cancer, peritoneum, omentum, and mesentery cancer, pharynx cancer, prostate cancer, rectal
cancer, renal cancer (e.g., renal cell carcinoma (RCC)), small intestine cancer, soft tissue
cancer, stomach cancer, testicular cancer, thyroid cancer, ureter cancer, and urinary bladder
cancer. Preferably, the cancer is breast cancer, prostate cancer, ovarian cancer, stomach
cancer (e.g., gastric adenocarcinoma), colon cancer, liver cancer, melanoma, basal cell
carcinoma, rhabdomyosarcoma, medulloblastoma, pancreatic cancer, lung cancer, thyroid

cancer, a myeloma, a lymphoma, a glioma, or a sarcoma.
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[0088] As the proliferation of cells can cause a number of diseases, it is further
contemplated that the inventive materials described herein can be used in methods of treating
or preventing these diseases. In this regard, the invention provides a method of treating or
preventing cancer or a neoplasm (e.g., eye neoplasm) in a host. The method comprises
administering to the host any of the pharmaceutical compositions described herein in an
amount effective to treat the cancer or neoplasm.

[0089] The terms "treat," and "prevent"” as well as words stemming therefrom, as used
herein, do not necessarily imply 100% or complete treatment or prevention. Rather, there are
varying degrees of treatment or prevention of which one of ordinary skill in the art recognizes
as having a potential benefit or therapeutic effect. In this respect, the inventive methods can
provide any amount of any level of treatment or prevention of cancer or a neoplasm in a
mammal. Furthermore, the treatment or prevention provided by the inventive method can
include treatment or prevention of one or more conditions or symptoms of the disease, e.g.,
cancer, being treated or prevented. Also, for purposes herein, "prevention" can encompass
delaying the onset of the disease, or a symptom or condition thereof.

[0090] In a preferred embodiment of the inventive methods, the pharmaceutical
composition is topically administered to the host. In another preferred embodiment, the
pharmaceutical composition is administered directly to the tumor, e.g., delivered
intratumorally.
'[0091]  The invention furthermore provides a method of treating psoriasis in a host
comprising administering to the host any of the pharmaceutical compositions described
herein in an amount effective to treat psoriasis in the host. Psoriasis is a common skin
disease characterized by thickened patches of inflamed, red skin covered with thick, silvery
scales. The psoriasis can be any form of psoriasis including, for example, plaque psoriasis, or
psoriasis vulgaris, pustular psoriasis, guttate psoriasis, and inverse psoriasis.

[0092] The invention also provides a method of inhibiting the Hedgehog signal
transduction pathway. The method comprises contacting the diseased cell with any of the
pharmaceutical compositions described herein in an amount effective to inhibit the Hedgehog
signal transduction pathway. Since expression of certain genes are activated for transcription
upon activation of the Hedgehog signal transduction pathway, the invention also provides a
method of inhibiting the expression of these genes in a diseased cell. The gene can be one or
a combination of: Gli-1 (e.g., GenBank Accession No. NM_005269), Gli-2 (e.g., GenBank
Accession No. NM_005270), Gli-3 (e.g., GenBank Accession No. NM_001034190), Ptch
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(e.g., GenBank Accession No. NM_0000264), Sh* (e.g., GenBank Accession No.
NM_000193), Smo (e.g., GenBank Accession No. NM_005631), or NES (e.g., GenBank
Accession No. NM_016701), which genes are known in the art. The method of inhibiting the
expression of these genes comprises contacting the diseased cell with any of the
pharmaceutical compositions described herein in an amount effective to inhibit the
expression of the gene.
[0093] For purposes herein, when a cell, e.g., a diseased cell is contacted with a
pharmaceutical composition comprising a nucleic acid or recombinant expression vector, the
method involves the expression of the nucleic acid such that the encoded polypeptide (or

- functional fragment or functional variant) is expressed inside of the cell. When a cell, e.g., a
diseased cell is contacted with a pharmaceutical composition comprising a host cell (or a
population thereof), the method involves the expression of the nucleic acid inside of the host
cell and the secretion of the encoded polypeptide (or functional fragment or functional

variant) outside of the host cell where the polypeptide is then available to contact the diseased

cell.
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the invention are able to inhibit proliferation of diseased cells.
[ 0106] Pol ypept h des ARIERSRAMG AT IjHRE: S i -
intracel | ul ar | oops (.)f1 SMO ( %"ﬁno ?LI% H%ﬁ/tll)(felzblr&ieﬂt%ll?/m 3-15%; ﬁagt{}/,iaﬁgragﬁ&t "% er mi nal
pal mi t oyl of deimiliavhgreén the pentidomireaticasa pRetoidi bed in Exanple 1. The
pol ypeptides are then tested for toxicity (growth inhibition) as described
in Exanple 2 uging Mehsolattd &5l el [ ;L. noma

5 i5olat q:rgﬁf' ﬁ%;ib%%_ epteldr Pe gmﬁﬁ?%o%ﬁaﬁquggﬁ\ra]ﬁb@ .

cells. Activity of SMJi2-1 an é 1"is corpared _ cycl opam ne
(5 1i M, afelaimpl otyeivhessst the &uctionahiragmentesmpripgs|the apeine aeid paquerce phanyefim

SEQ ID NOs: 5 to 8.

4. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 1 to 3, wherein the functional fragment comprises an amino acid sequence

selected from the group consisting of SEQ ID NOs: 9 to 33.

5. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 1 or 2, wherein the functional variant comprises the amino acid sequence of SEQ ID
NO: 23 with one amino acid substitution at any of positions 1-7, 9, 11, and 12 of SEQ ID
NO: 23 in which the amino acid at the position is substituted with Ala.

6. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 1 or 2, wherein the functional variant comprises a retroinverso analogue of SEQ ID
NO: 23, 26, or 33.



[0107] As shown in Figure 1, all three peptides inhibit the growth of MCF-7
cells. The SMJi 3-1 pol ypepti de has the nost significant effect on cell
grow h, followed by SMJi 2-1, while SMO | -1 denonstrates the |east anount
of inhibitory activity. As shown in Figure 2, SWMDi 3-1 and SMJi 2-1

pol ypeptides are able to inhibit the grgsyg h of gastric adenocarci noma cells
as well or better than cyclopam ne. EXAVMPLE 4 [0108] This exanple
denbnstrates that functional fragments and functional variants having an
am no aci d sequence based on the second and third intracellular | oops of
the SMO protein in accordance with an enbodi nent of the invention are able
to inhibit projifergtt f 9‘5'% dAn j : d on the
second or thi (r)J{j int@ggsg{lltegloér Iog%%&g%é?psek/{gl 2 org){?%%{r%dfglg%??ﬁ@g) (as
shown i n Theltim 6 yhegewn themeirpiavirsoanalaguechemprisds gt amin@acithysireende efrady af e t est ed
as descri Bpg b3 £ & Usd §0oMCF- 7 Dbreast cancer cells or SK-Mel2

mel anoma cell's. The | C50 of each peptide as determined by the MIT assay in
SK- Mel1l2 nel anoma cells after 48 hour exposure to the peptide is shown in
Tabl es 4 and 5% 33 hetsalated oppurified polypeptide or peptidomingetig eft 6 comprising

Pal - LTYAVHEShikAkSal depSRlsa@aRY Pal - LTYAVWHTSFKALGTTYQPLSGKTSY

Pal - LTYAWHTSFKALGTTYQPLSG Ac- LTYAWHTSFKALGTTYQPLSCKTSYK- E - Pal

Ac- YAWHTSFKALGTTYQPLSCKTSYK- E Pal Pal - LTYAWHTSFI CALGTTYQP

Ac- GTTYQPLSGKTSYK- ge{]@hceeg_tmkg;\j&%ﬁ_ L Ac- LTYAWHTSFKAL Pal - TYAWHT SFKAL
Pal - LTYAWHTSFI CA Pal - LTYAWHTSFK Ac- TYA VWEVVL TYAWHT SFKAL
WFWLTYAWHTSFKAL Ac- LAKFSTHWATYLK- E- Pall “FOACFARASIBHWATYLK- sPal (al |

D-) Pal - LTYABpaHTSFISepengscX ks RN H(RH)gPal  (al | D-)

Pal - LTYABpaHTSFI CAL- Hcy- Bi oti n Pal - LTYAWHTSFKALGTTYQPLSGKTSYK- E - Pal
Pal LTYAWHTSFKAL (Al l D) ACLTYAWHTSFI CAL (Al D) Myr-LTYAWHTSFI CAL

Ac- LTYAVWHTSFKAL- Penetratin Penetrati n- LTYAWHTSFKAL AKFSTHAVAYTL- P- Al a
K- K- c- Pal whbrelSEHMAYETK idlsBledled from the group consisting of Ac-LAKFSTHWAYTL (all-D)

(SEQ ID NO: 85); Ac-AKFSTHWAYTL (All-D) (SEQ ID NO: 86); and Ac-
KFSTHWAYTL (All-D) (SEQ ID NO: 87); wherein each of Linker 1 and Linker 2 is
opﬁonally present and each independently is Gly, beta-Ala, aminopropionic acid, gamma-
aminobutyric acid, aminocaproic acid, or aminohexanoic; acid; wherein n and m is 0 to 6;
wherein Y is K, C, homoCys, Orm, djaminobropanoic acid (DPA), diaminobutyric acid
(DBA); and wherein the fatty acid is a stearic, palmitic, myristic, lauric, capric or caprilic

acid.

0. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 1 or 2, wherein the functional variant comprises the amino acid sequence of any of

SEQ ID NOs: 38 to 59.

10.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 1 to 9, wherein the fatty acid derivative comprises a fatty acid molecule at
the amino (N-) terminus, the carboxyl (C-) terminus, or both the N- and C-termini, said fatty

acid molecule optionally containing at least one amino group.

11. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 10, wherein, when the fatty acid molecule is at the C-terminus, the fatty acid
molecule is attached to the polypeptide or peptidomimetic through an amino acid selected
from the group consisting of Lys, Cys, homocysteine, Orn, a,y—diaminobutyric acid, and

o, B-diaminopropionic acid.



34 TABLE 5 ConpoundStructurel C50,1-LM SMO i 3-1

Pal RGVMTLFSI KSNHPGLLSEKAASKI NETMLO. 640.1 SMO i 3-2

Pal RGVMTLFSI KSNHPGLLSEKAO. 500. 1 SMO i 3- 4Pal LFSI KSNHPGLLSEKAASKI NETMLR1. 50. 2
SMO.i 3-5 AeRGVMILFSI KSNHPGLLSEKAASKI NETMLRK- E -Pal 0.90.2 SMO

i 3- 6Ac- LLSEKAASKI NETMLRK- E- Pal 0. 80. 1 SMi¢

i 3- 7Ac- LFSI KSNHPGLLSEKAASKI NETMLRK- E -Pal 0. 950.2 SMO i 3-8

Pal RGYMTLFSI KSNHPGLLS0. 50. 1 SMO i 3- 10 Pal RGYMTLFSI KSNHO. 950. 2 SMO

i 3- 12Ac- LLSEKAASKI NETMLRK. s -Pal 1.330.2 [0110] As shown in Table 5 and

v e 3y DOl YPEPL SRS A bR ! SRS w08 G SR eIt
correspondf ¢lgimt 4, f?vhagmellmtesnmcb adidh@ Iykhi rd intracellular | oop have activities
that are conparable or |Iower than the full-length | oop (SMJi 3-1). [0111]As

shown in Tabl e;# ﬁﬁiﬁﬂ' n ond.

i ntracel | ul ar oopm?%%d%g%%ed%gl%%g f’g@%}lgar e ztalgf)reita&gacl%(ﬁ%nﬁll Y% he
growt h of o&ﬁylﬁiﬁumselloanéhwlmeﬂm the &‘Wemdzﬂaﬁnldfwlcnsa 6f toeeplasiynedt o t he

pol ypepti des. Anmong the npbst potent inhibitors are SWi 2-16, SMJi 2-17,
AOL2 8, oS0 21, SRR R U o iy oA 12
pot ent i nkf daitmol3s whereindherfaitnacid molsede IS@rclofaﬂYh@dsecond i nt racel | ul ar | oop
yi el ds pol ypeptides that were significantly nore toxic to cancer cells than

the full-lengtix | oofmelsMias %ﬁnﬁe@%f}paﬁidggls;t)éﬁtld(;lﬁﬁlehegxpfa%&nd faiyaJoy! at ed

at the am no acids which are Hp03|t| oned he end (which end
a

i s ' adj ac@h¢laifol O Wherpiashenibe faiky ppdmgplepge isyahthe Stormpipus, Eierfaﬁ}’d!c@ acti ve.
However, Qloﬁém@n%oleesﬁ@woﬁﬂum oxtﬂ‘b?mm'atlpmr?ﬁl Foahih 7 ks (gﬂgfﬁkgﬁt ivity of
t he rmst potent 12-residue [ong po Qf?eptl conpar e pept| 2-8 with
SMDi 2- 6 an@ﬂmmzlel)sCHz(@zpmmm HLj wheged ehch iopp st manl-24. t he

pol ypepti des appears to be essential for the activity, since substitution
of palnmitate wdh ameapfiaor 5@%&%@&3@1@3 bi SepidninfeBEbCERy AdtEadiiRI t Ory
activity (corrpare SI\/D|2 9 and SMDi 2 This is |ikely due to poor cell
penet r at i Ghclym PhehersnyoEBtisdé. 1t appears necessary for the pal nitoyl ation
to occur at the end of the |loop (which end is adjacent to the nmenbrane in

the wild-type SVO phetiRiatd or pirkfed pRHeptide bf fpritdisnieat bbiPidid SQsve NsSi de
the | oop ggnerated a S|gn|f|cantl | ess active peptide é M)i 3-4 of Table

The gPbPIPT iR tP; of‘l‘nl?ifﬁ@’é‘gn%*g%ﬁél%nwl?%éﬁlﬁﬁ&? ither plateau at
h| gher concentrations or curve upward, indicating that inhibitory activity
actual | y decr emses Tak idiagder peifivd @olypeitide Bﬁpepﬁﬁ@ﬁiﬁmﬁc orIMBy iBderiShBie3- 2,

SMDi 3-6, a 3-12 rmng the nost ent pol ypeptides tested.
C0113] Uni PRASNG: Yh58n Sapi egriocihe Babe i obmeaet SUah 005 Thav s * nor mal
concentrati on- dependence profil es of growh inhibition activity. [0114] As
an al ternativeldel iTheisplagd ot herifird pbiydegside mispegeddrhiemetiebi fatty ﬁ&@de&v&ﬂes fused
to penetratin. erm nal fus sto restore
the acti wf Oég%’&ghlttorlig ‘?’IF‘?éﬁmg’gpﬁQQ%S%?ticSﬂmB?ﬁW%@y%{ﬁg PHn just cell
per nmeabi | baqkbon(élofﬂxe folbevitiephuaesrent of pal m toyl residue with sequences of
t he transnmenbrane domain of the SMO protein does not overcone the | oss of
activity (SMdi 2-14 and SMJi 2-1 The ity may be due to the
fact that these pol ypeptides hi%/e egréggﬂfﬁﬁ ?d/Substl tution of

pal mtoyl residue with slightly shoter rlst resulted in 2.5-fold | ess
pot ent conpound ( SMi 2-26). For stuﬁ‘ﬁ?ﬁ'@ar%eptl Ch3eal i zation inside the
cells and characterization of the interacting pr otein nol ecul es, synthesis

of cross-1inkafy. e ct@\éﬁ%ﬁtad\bepﬁmal Sg'pwtiﬂgo@eﬁﬁdd?nﬂnﬁu%rtﬁm&ﬂiens&m@t' tution
of Trp restdue of . SMDi @dy ph eny al ani ne that can be W

cross- | i nREAY 5l ] &Pﬁ?r?ompﬁﬁﬂ%iabﬁ% 8@30"5 ?é‘i“PP)?“é%tl ve conpound
(SWDi 2-18, Table 4). However, addition of maleimde-biotin coupled through

SH; gro ;Jp oI hC—:uer maénaﬂnjdg@rﬁ?cmﬁﬁﬁlggf gl(p'leg?e;BrdB H pépﬂﬂ@hin}ég nai?pr&b?%nt he

acti vi Y, us .r.enderi n | uns e { ﬁ%?@ |.catl on.

[01.15] The PEEAGH RUEPLS “LARITER ES SroodiprolSyi b BO-OMERI bi ¢ or y
?‘ft' ;/l ty. tt?@xghloﬁw&h&sﬂaﬁan m@lgm mh&mee 6ﬁtnt5 ﬁfﬂE@{IDQJ@Jlalthﬂlﬁ’u&lﬁmﬁwl 2f8 and
SMDI 2 11 FRFRERBTeoE 953 Rngicua) arian SETERT F ROTAR PLE MHGLOALEERER e ng. el anom
cells than thel r aI | -L parent polypeptide (Figures 4 and 7).



36 EXAMPLE 5 [0116] Thi s exanpl e denonstrates a nethod of inhibiting the
gene expression of Hedgehog signaling pathway proteins in cells in
accordance with an enbodi nent of the invention. [0117] An anal ysis of
expressi on of the genes that are knovvn markers of the Hedgehog si gnal
transduction pathway, Ai-1, di-2, Gligg Ptch, Shh, Sn2o and NES is
performed. DUl45 prostate cancer cells are exposed to SMJi 3-1 (5 or 10 pM,
SMOi2-1 (5 or 10 p.M or cyclopamne (5 p.M for 48 hours. Gene expression
is assayed by quantitative PCR For gene expression assay, DU 145 prostate

cancer cell.s we XP0 to 5 trMSM)j 3-1 for 24 h,. and.5 10 p. M
S01 3 1° 1 oPerlE AEERAR ey cohimicpal e bl Punf By ReliBifang B

| . LM of SIDB.2xr 2, dndrwhdeihthe Aingtionkhagient srdlinctiasal BhHlahbinbidith prolifckdtiot bf a
conmpounds-{rea t. e 5.11M of cl i.ne was al ways used as positive
contron ;e bte hlf pda et Seor BRTHTERtefORE ('S0l ated  and
further purified by RNeasy(r) colums (Q AGEN, Val encia, CA) according to
t he manuf act ur 82.' s Amsblated or purified RMAeiqaad etcpdiapd palyaerttide yormmisingaet er m ned

usi ng Agil_ent RNA 6000 no_.Chi Aai L ent nol ogi . .. CDNA
synt ﬂes ?s e a@ﬁ%‘re &g out iy gtlmﬁlé’? ﬁgrnn 8%“'33)&%@@2 Proﬁeﬁ‘?@ Hirlgél\/ﬁ)nfcvﬁ%relﬂever se
Tr anscr i ptthegrortReagmptises ki bmndppeidisepheBie@s wist @REQ FDNDEr2 to@A) functional

0119] Ta n(r), .Gene EXpressi on As primer and probe (PAM I abel ed) sets
CAopl1 ed BPRopL AR, des R oneEyans & il ioreoos e be demeie v POR
?EEB%EE;QGgmﬁﬁ) ﬁéﬁgaMlﬁo 60923 .ﬁfzﬂﬁgﬁ7ehﬁ§mgl7066 &%ﬁﬁiSEgé g

( Hs00179843% Y 4aar?§L"ﬂE§§Itl1E§ 86‘?%97‘%%763_@%?? °#2%fﬁ?& v 5”%&_1-5‘3“@%&#’8@29“8% of&say nix
of priner daegeptdlbe (VI C abel ed) of 18S rRNA was used as the endogenous
control. Each sanple is run in triplicate. Triplicate Ct val ues were

anal yzed usi ng %he onpa atuve CtkéAAQF) net.hod asldescribeg.g% t he
manuf act urer (Appl i SE BTSN CENE SO S Y COMBRTINE 3 HUCIpIE pod FRFRARER int of
target ( gpmgz)aep'ﬁae Odih;aish@dmbmirﬂnfcfdwedllﬁaéei cﬁ'l’a pofiicAnf e Sehogkard$SVO) fctsice ( 18s

r RNA) . in Figure 5 the changes i ene expression are nore
pr ongungeégﬁéﬁﬁ @jﬁnwregr\fbga?ﬁ%mww?s "E’)ﬂ’?’r%bop FraUenEh P pngﬁ%Qé}Pst ent
Wi th the hamd2itdwta fidvBiofRo Finpeai tdesf, day GinatididCyariantTeithdd tegeiontoh 88
CyClOpaniR@i'géz EXANPL%ﬁgﬂiglﬁ%%Thi exanpl e dennn;%rates,that i.nventive
pept i domi Acfipwal fragment gy e fretonah BReneHESPIYPTSEs &t R8st/ FOBYESUPBTATRIAR bi t t he
proliferatbafodEPIERas 2%, 6£4 lais whetid 2 aRdtiodaSrapMehdr hiicBid] wMah2- 21 are

made as essentially descri bed in Exanple 1 and tested as described in
Exanpl e 2 Rjubisgralirpiopotedissasedesdl | s are exposed to pol ypeptides or

pepti dom netics for 60 hours. [0123] As shown in Figure 6, peptidom netics,
SMDi 2- 18 and SPAi 2-& host €elCtonirisinh b gdtombintdticRpreésivn veyio Eipriging AindeleidCi d,
BPA, exhibit the abiljty to inhibit the proliferation of SKMel1l2 cells. The
i nhi bi t or yeidepsodingy solypayidk CORBPISIMEADGTING AeKseivraee @ff2 ROFEDRERy pept i de

count er pargmoofbftd2 sSBo) WHtsh (SERNOS 1 0 Mh¥reihdhdipodidny confprisdslah RhirfHci0 aci ds.
EXAMPLE 7 [0124] This exanpl e denonstrates the critical mcelle )

concent r attBRIGPT IVRIPES 1§93 176: hivRFtiosr! Fagmentdherenti ¢t fupctingal vaiambbi ¢
nanopar ti Gk gither fhe bbiih 85thk AfhclidhalRdaRG!, WHeRE RORROINE MMedtcomprises at
(5-{344-(am nopropyl) - pi perazin-1-yll-propyl am no& ) )

2, 10b- di aZesstaceatguons aaino 6016?1@)53%1){:11@@62:(3T9fr”a§@4/w reig|the fumiiondchem

Phot obi 0l .f,¢8ent 31 Andihal AR )idhibiSRRRLAE dflakife¥¥iedy tend to enhance their
intrinsic fluorescence dramatically when entering an anphiphilic

envi ronnment of bi ol ogj cal macronol ecul es |ike DNA (Tarasova et al., 2003,
supra) or hydr &bhobf Phamagsutisal eqmpasition gerapsisingghy nodyregiie espeptidomimetist ochem
Phot obi ol ., £k agi@aérﬁzlﬁve(éf%%?))?clﬁsri‘i@z@,%?;ﬁ'&éﬁf‘ﬁ%ﬂoﬂﬁsa LmaRdgRARed on
quartz fromthe aqueous solutions, plastic polynethacrylate 10 X 10 mm

cel l's frorf®pighlacariari ch (St. Louis, MO are used for npst nmeasurenents.
At nospheri c oxygen quenching is found to be uninportant, since simlar

val ues of fluopgscenpsRarmAdefical tompiosfioh Bbriistli@holhfiehedr Behpre and after
nitrogen purging. The solutions are prepared in delonized water.

Uncor r ect egtignalipe Bpid emnd @ rharmassupprllymeecprahlegamicnbt aj ned at 25C on a Single
Phot on Counti ng Spectrofl uoroneter FLUOROVAXO -2 (Horiba Jobin Yvon,

Edi son, NJ). The excitation and em ssion nonochromator slits are adjusted
to 1.5 and 3.5 nm bandw dth, respectively. The emni ssion spectra (increnent
1 nm integration tine 0.2 sec.) are collected at the range 450-700 nm
using 430 nu excitation nonochromator setting. The fluoronetric
measurenents are performed for prem xed aliquots of peptide and

i m dazoacri done sol utions. The concentration of fluorescing agent WMC-77 in
all probes is 0.4 tiM 38




[0126] The fluorescence data are presented in Figure 8. The increase of
pepti de/ fl uorophore rati o causes the pernmanent increase of WMC- 77
fluorescence em ssion intensity, leveling of at - 2 1..1.M The changes in
the.fluorescence signal are simlar to those observed during transfer of

i m dazoacridones from aqueous to non-pojgy nedia such as organic sol vents
(Tarasov et al., 1999, supra), to the cores of classic surfactant mcelles
(Tarasov et al., 1999, supra) or upon binding to DNA (Tarasov et al., 2003,
supra). The critical mcelle concentration, estimted as described in
(Tanford, The dr ' 3 X I Lon. of. M cell es .Bi,gl ogi cal
Menbr anes, Johir?yw %gg\%%h%gﬁé%aﬁ%%n ° ‘({)’IP,E'Q %Bﬁg)ﬂ,lellmsc‘?eéce%cédrcﬁfi%g 223 0.5 - 1 uM
of SMDi 2- 8ptiohally2Tiidd,i and e pharmiacsatitadlycoeptehlercatriean i s tested as descri bed
above for all other peptides of this study and is found to be around 1 p. M
for each peptige. i zaf i s [ ible for |owering. the

ef fective conc%‘r'alt r % ﬁ%#]%)%atﬁéraggon%gé’??%%%ﬁﬁ'%%%g%%{e?%%gﬁaﬁé “&H Sé‘é’g H%CE?r

appar ent ofdaimtZ3peptionalfyot limid \and 7 pearmagenticdly acfeptabletchuties al so preci pitat ed
out in medium at concentration higher than 10 p. M EXAMPLE 8 [0128] This

exanpl e denon at es, i i i L:bit di fferent
sensitiviti esSitgl(t)vvafn%:h?%%‘géégﬁ%a?g‘gﬁ&ﬁlﬁ)ﬁggﬁ%f%%@grg’ %fé%}%@lt%f t he breast
(T47D), nphaamanentiqabronyetitia is dtepied] dormujaep &2, PLC, JM- 1), pancreas
(Pancl10. 05, HS766T), colon (Colo205, HCT15), and lung (A549) are cultured
in medi um contgy Ni Age ShirRgleuMLSnddi M2 ; j of
0.001, 0.01, 0.1, 1, 5b or bbb crgesifth 0B b a%%g”;}‘g}éng%‘gg’g%g%%%gé@% Exanpl e
2. As shoim creamiEp dpdion, a9, oirgwentorkpagphd SMDi 2- 20 exhi bit different
sensitivities depending on the cell treated. Cell lines exhibiting a G150>5
include PLC, IV 1, 1SRG aceHAd920R in <R . 0] Thi s
exanpl e denonstrates the B%ep'g ?ages %ofsmgééﬁflﬁi\q}g%%égﬁgﬁlave E{g%bﬁﬁ(ggl%@a%

st ruct ur ean Ylgadglpo®e) fiepttlerkingaeentmeasur ed by circul ar di chroi sm (CD)

spect rozcopy. Pjggptl dg sol uti ggj%(\ﬂi Jhl\/} ?re p[&e&arie_d by(dl Sés]ﬁ! V|Pn?
conpounds in PBS camt i R64F AAERRENCHS B ol ar

Li pids, Al abaster, AL). CD _élpe(_:tra&gre recor e% Dy anﬁg\/ﬁffqmlgfe‘ 202

ICD S PﬁCt r Dhmt @eufeqqi/tqmnotﬁ@gg wrzpilgmt@ge@ak éompuldtiomgna sgb«:m@ems%fg%mnlgzmg 6039 .
eng gquartz cuvette a - . Scan ranges are between an nm an
the spectrum of3, t hey Rehb@ss ihBibRiHPbfoRedAfdn ot 9 MistRE: SPEEIhpHuR otBiGingOMPOUNd.
[0132] The@écg_ sp;géﬂr%a '&f@swr?' 2-8 antltl SMDi 2- 16ﬁ(F|c%u1[agmr1£§ ggr_mnstra e t hat

t he pepti 1SpRS | VAP Phag@eqstitical prmpeskion ghahycd g o @A in grhasnount

parent ol et aRe R BRRE ol Bt B3 135] The ‘oxaml & denonstrates

al ani ne scanni ng studi es 6f t he ﬁol“%pepti des of the invention. [0134] The

si gni fi cance of* di fibepsthod pEeln prepihe dipppal gl dvigadnste

(Pal LTYAWHTSFKAL) is probed by creating a collection of nmutants of the

SMDi 2-8 pepti dBs i MhwkieBd 8paknI™ME AMbreBithd Mt SAlhAGHAION has an anino acid
resi due substituted with Ala and every residue of SM)i2-8 is targeted for

nmut ati on by at_ | east on f the tants jn the collection. [0135] The Lys
resi due at the®10t ﬁﬁlf)%ﬁ‘f’g%dﬂfn%ﬁ?—e@t{’%mw}’éélh“@@?- the activity of the
SMDi 2-8 peptide. Significant loss in activity also is observed upon
substitution af. t h@hSeiethad opasidf clatind33ab 36Miiezei theAtdthod teitsion pre@ésesd when
the Leu at gosi%hi??ln 1 was replaced with Ala. The Phe at position 9, Tyr at
posi ti on F0CRENESt hosition 5 can be substituted with Ala without
significant change in the activity. The remai ning substitutions (2, 4, 6,

7, 11, and 12)38r esUht miethod oBtlhigiR7, (AereBARE cantu ichst tancéplMOstath QA6 Al |

ref erences, .i ncludi n%BEF bl i cati.ons, gabent applicati ons, ar]d patents, cited
her ei n ar ¥ 2H& ¥B§™ %SF%FF%GOIB’S‘/CW To Y0 CRACED MfBORB,Rasal SELEFHCIMA. f each

r ef er enc erhwRiogybsidoriadildlednlioBRstomAShérbAR I chcet, MeHeGah R thRoi@Radde€ ar por at ed
by reference and were set forth inits entirety herein. [0137] The use of

the ter ne¥yeioma3ymphomasa alioma, gra sgreoma i | ar referents in the context of

39.  The method of claim 38, wherein the stomach cancer is a gastric

adenocarcinoma.



describing the invention (especially in the context of the follow ng
clains) are to be construed to cover both the singular and the plural,
unl ess otherw se indicated herein or clearly contradicted by context. The
terms "conprising,” "having," "including,” and "containing” are to be
construed as open-ended terns (i.e., nmeggd ng "including, but not limted
0,") unless otherwi se noted. Recitation of ranges of values herein are
nmerely intended to serve as a shorthand nethod of referring individually to
each separate value falling within the range, unless otherw se indicated
herein, and each separate value is 40 incorporated into the specification
as iIf it were i40di viThealethpd bEaiytof dlainer3gitm 36, Nbkreffiethdmdibodieesrdr bdedies ei N can
be perfornmed in an U|table order unl ess otherw se indicated herein or
ot her wi se 8?%%??9’§8i?§adlcted by context. The use of any and all exanpl es,
or exenplary |anguage (e.g., "such as") provided herein, is intended nerely
to better illunhat dhelmsthodetayiod plaiarsd3doé® whetcingbs phaamdcewticalat i on on t he
scope of t clai med. No | anguage in the
speci fi cat P@nﬂﬁd@*ﬁ%ﬂﬁéﬁ@ ?ons hs?e&%ﬁé@ ﬁlﬁ | cating any non-cl ai ned el enent as

essential to the practice of the invention. “&18138 Preferred enbodi nents of
this invention %e dds&ethedaf @y cérlaimsi3dde i phegmacggigal known to the

i nventors E%p&glq)ﬁyglﬂgaugg&aﬂ}tmlﬂy@[@g{oqﬂe hoé@ri ations of those preferred
enbodi ments nay becone apparent to those of ordinary skill in the art upon
readi ng the foregO|ng deafrlptlo The jnventors_expect skilled artisans to
enpl oy such varfiat i dheeded ofjfsating qr Rreyenting qanceran 2 Hos FPBPIS e ABAESTHE  he

i nvention tdthBBosps pdiEREHAL BRIpskiGeh dfha oPdaimp 28 tdf 12GAk) ¥mslesatdhrdo her ei n.
Accor di ngl this 1nyention |ncludes all nodifications and equival ents of

t he subjec¥eﬂéEP%Y“? FEEH-in the claims appended hereto as pernitted by
applicable | aw. Moreover, any conbi nation of the above-described el enents
in all possibledvar iAamiemm;oﬂd‘eeﬂhgqfsoxhamsmehdfspasqeﬁmgyldmiﬂmdrmgenhé st ainl ess
ot herw-se indi cat e her ei n orfoth rmns§ gl rl con%r dICteqﬁF cont ext .

a1 LAl NB Phemmasth B Ao b SECIR s 5™y mEBE B BB o et ¢
conpri si ngpsunasisni no aci d sequence of a portion of a Snoot hened (SMO)
protein (SEQ ID NO 1), wherein the portion conprises an anino acid
sequence of SEQ4 D ct ncti onal
vari ant of ei t%aslr t@aﬁo (l?fot%lewgn Jtr%gﬁ%sﬁﬁn%lt ?I{égtrac?)m%’ erm teﬂln t he
functlonalhmaaphmtmemn@mc@mstnnammmofdand25eqﬁen@emmhm¢ﬁﬁha&ﬂamEMeast 90%
seqguence 'QEQ%hﬁ¥mM‘th SEQ I D NO 3, wherein the polypeptide or

pepti dom neti ess than or equal to 50 amno acids in length, wherein
t he functlonal fragnent co ses at |east 7 contiguous am no acids of SEQ
ID NO 3, and wier eifmethed %mwl@mtap exmmﬁfagﬂneﬁﬂwlﬁmathe gD ant

i nhi bi ts peaisismgafd;zpm @f 2491?'9 %eaﬁ@ﬁh @ﬁLINEsoandaa Joﬁ{bméu@ncahae&ieﬁﬂ vative

t her eof .~ The 1sol at ed Eurl % pep |30n1net|c or
fatty aci ddaeaSFdﬁa@ila Wpeﬁmepeﬂqﬁuagt M’é?aé‘?drﬁe e pegmw%pwepqs@waobept oi d.
3. The i sobat §Qfhs PHolsh iufsh RRYMREREHLLS0 ahbﬁepéexgeselaﬁe&me Bhe fatty acid
derivative of claim1l1l or 2, wherein the functlonal fragment conprises the
am no aci d sequence of any of SEQ ID NOs; 7 4. The isol ated or
purified polypebtide @Fthb%?)ftmlﬂb‘ﬁilgw@f’ Hedgshog %M“%ii‘&tlwque of any of

clains 1 t@lsgased/\féﬁr&'rdimhhgcdmﬁéﬁﬁé 86 akeakd AQGNRYIHh a ﬁﬂfab&ﬁ&al@éhx iBR ofCi d
nslstln of SEQ to 33.

sequence sel ect om_t he group

5. The |sola"é}t‘ef %ﬁj PE B 5 tp‘-%‘gftf"&éo@?“ él?ﬁlil?ﬂié?ﬁoﬁétgpﬁf t’éPSdF?PPPy aci d

derivativepghwslaim1 or 2, V\,her ein the functional variant conprises the
am no acid sequence of SEQ ID NO 23 with one am no acid substitution at
any of positio

n whj ch the am no
acid at the pOSL?RfI onA“V§ l%tﬁ%@t &?déﬁ’lwrt’tﬁlz% Bept‘domet‘%coqﬂﬁ’é"‘g%%{n@d or
purified patiypejpériceef Dorp@isfiadaivoiiddgS0) badiy (SBL) I Mer 1)ywiidrsiettel claim 1

or 2, wherein the functional variant conprjses et roi nverso anal ogue of
SEQ | D NO. P%on eqmprises aggminozpsid sequence @Wﬁi@aﬁbéé B F: PeirrcHent r

pol ypept i deartnt feiebf, dhsrtiAEe golypeptidabi yepAddriin@es is Vet iheatidlit 50 iR Lidswher ei n
the retroinverso anal ogue conprises the am no acid sequence of any of SEQ
ID NOs: 34 to 37, 84, and 92-94. 8. The isolated or purified

pol ypeptide or peptidom nmetic of claim®6 conprising the foll ow ng general
structure: Sequence X-Linker 1 -NH(CH2) H CO Y-Fatty acid Sequence
X-Linker 2 -NH -(CH2),, wherein Sequence X is selected fromthe group
consi sting of Ac-LAKFSTHWAYTL (all-D) (SEQ ID NGO 85); Ac- AKFSTHWAYTL
(All-D) (SEQ ID NO 86); and ACKFSTHWAYTL (Al l-D) (SEQ ID NO 87); wherein
each of Linker 1 and Linker 2 is optionally present and each independently
is d Yy, bet a- AI a, am nopr op| on| c aC| d garmaam nobut yri c aC| d am nocapr 0| C

- e




11. The isolated or purified polypeptide or peptidomnetic or fatty acid
derivative of claim 10, wherein the amno acid is Lys. 12. The

i solated or purified polypeptide or peptidom netic or fatty acid derivative
of claim 10 or 11, wherein the fatty acid nolecule is a C8 to C20 fatty
acid. 43 13. The isolated or v%ngr ed pol ypepti de or peptidom netic
or fatty acid derivative of claim 12, ein the fatty acid nolecule is
nyristic acid. 14. The isol ated or purified pol ypeptide or

peptidom netic or fatty acid derivative of any of clainms 1-13 conpri sing
SEQ I D NO. 68. 15. The isolated or purified pol ypeptide or

pept i dom nipddngthowhdreip the famdtidnal emiapttoimpeisesfthecdnzinoacidsequines efi SEQ BHEQ: t he
fatty aci lecule is at the Ctermnus, the fatty acid nolecule is a

mol ecul e of "Fornula | or Forrmula I, wherein Formula | is NH2( CH2) COOH and
Formula Il is CH3(CH2). CH( NH2) COCH, V\,hereln each of n and mis 1-24.

16. The isol at é& orUﬁﬁﬁfltﬁqupﬁldyﬁémnﬁé@nmetlﬁ)émmm fepivitive of afyaft y aci d
derivati veclgins@wmndqhmgmanafgcr&e of b BEIm O LthRG: fe ity ARQET T ati ng
pepti de (CP . The isolated or pur| ept | & O

pept i dom ntﬁa%gmspwmvrweamg:ﬁ@ephmmwsbf any of cI ains 1to 16 wher ei n
the peptidom netic conprises a nethyl ated pepti de backbone of the follow ng
structure: ...NGH3- @a}m ﬁﬁa&ﬁé@u%metlﬂrdﬁtﬁmdaﬁmﬁe%wmam1to 18. A
conj ugat e corrprl ypepti de qr peptidom netic conprising an

am no_aci &%ﬂdé?ﬁgeﬁfﬂgéﬁr meﬁaﬁcweraﬂ%méﬁwoxtmg HRGPIBIHINESEQ | D NO
1), whereinpst he portion conprises an am no acid sequence of SEQID NO 3, a
functional fragnent thereof, or a functional variant of either the portion
or the functional fragment, wherein the functional fragment conprises at

| east 7 contiguous am no acids of SEQ ID NGO 3, and wherein the functional
fragment or functional variant inhibits proliferation of a diseased cell,

or a fatty acid derivative thereof, and (ii) a targeting noiety. 19.
An isolated or purified nucleic acid encoding a pol ypeptide conprising an
am no aci d sequence of a portion of a Snmoothened (SMO) protein (SEQ I D NO
1), wherein the portion conprises an am no acid sequence of SEQID NO 3, a
functional fragnent 44 thereof, or a functional variant of either the
portion or the functional fragnent, wherein the functional fragnent
conprises at least 7 contiguous amno acids of SEQ ID NO 3, and wherein
the functional fragnment or functional variant inhibits proliferation of a
di seased cel | . 20. A pharmaceutical conposition conprising the

pol ypeptide or peptidom nmetic or fatty acid derivative of any of clains 1
to 17, the conjugate of claim 18, or the nucleic acid of claim 19, '
optionally a lipid, and a pharmaceutically acceptable carrier. 21. An
i sol ated or purified polypeptide or peptidom netic conprising an am no acid
sequence of a portion of a Snoothened (SMO) am no acid sequence (SEQ I D NO
3), wherein the portion conprises an am no acid sequence of any of SEQ ID
NOs: 7 to 8, or a functional variant thereof, wherein the pol ypeptide or
peptidom netic is | ess than about 50 amino acids in |length, wherein the
functional variant conprises the am no acid sequence of SEQ I D NO 80.

22. Use of the polypeptide or peptidom netic or fatty acid derivative of
any of clains 1 to 15 or 21 in the manufacture of a medi canent for treating
or preventing cancer, treating psoriasis, or treating a neoplasmin a host.
SEQUENCE LI STI NG <110> Governnent OF The United States of America,
Represented By The Secretary, Department O Health And Human Servi ces <120>
SMOOTHENED POLYPEPTI DES AND METHODS OF USE <130> SGL158A <150> 60/ 855, 422



<151> 2006- 10- 31 <160> 94 <170> Patentln version 3.3 <210> 1 <211> 787
<212> PRT <213> Honp sapi ens <220> <221> m sc_feature <223> Genbank
NP_005622 <400> 1 Met Ala Ala Ala Arg Pro Ala Arg Gy Pro Qu Leu Pro Leu
Leu-dy 151015 Leu Leu Leu Leu Leu Leu Leu Gy Asp Pro Gy Arg Ay Ala Ala
Ser 202530 Ser Ay Asn Ala Thr Ay Pro26hy Pro Arg Ser Ala Ay Ay Ser Ala
354045 Arg Arg Ser Ala Ala Val Thr Ay Pro Pro Pro Pro Leu Ser H's cys
505560 Gy Arg Ala Ala Pro Cys GQu Pro Leu Arg Tyr Asn val Cys Leu Gy
65707580 Ser val Leu Pro Tyr Ay Ala Thr ser Thr Leu Leu Ala Ay Asp ser
859095 Asp Ser An JQu QQu Ala Hs Gy Lys Leu Val Leu Trp Ser Ay Leu
100105110[08943 Aslee AlmwRizexdnrges QytheillpsuAteandatentidrebuGoncdRrse. shauld keeu Cys Al a

115120125 v . Pro.lLys ¢ G u Asn Asp Arg Val GQu Leu Pro Ser Arg
130135143’ %Jr“‘%éc{f g%ﬁéanl %=%§C°Rf'g Ay Pro Cys Ala Ile Val Gu Arg G u

EXAMPLE 1

[0095] This exampie demonstrates a method of preparing polypeptides (inciuding
functional fragments and functional variants) in accordance with an embodiment of the
mvention.
[0096] Polypepiides having the amino acid sequences as set fortn in Table ] are
svnthesized by solid phase pepride synthesis on a 433 A Peptide Synthesizer (Applied
Biosystems, Foster City, CA) equipped with a conductivity monitoring unit utilizing Fmoc
amino acid derivatives (AnaSpec. San jose, CA). The synthesis is performed with
conditional biocking of unreacted amine groups with acetic anhydride for easier purification
of the resulting peptides. Peptides are cieaved from the resin with §7.5% wifivoroacetic acid
containing 3% water, 5% thioaniso! anc 2.5% wiisopropyvl-silane, precipitated with cold
diethyl ether, washed five times with ether and dried in vacuum overnight. Peptides
dissoivec in dimethyvlformamide are purified by HPLC on a preparative (23x 250 mm)
Atlantis C18 reverse phase column {Agilent, Palo Alte, CA) in a gradient of 0.05 %

0.

trifluoroacetic acid i warer and acetoniirile containing 0.03 % trifiuoroacetic acic. The



145150155160 Page 1 Arg Ay Trp Pro Asp Phe Leu Arg Cys Thr Pro Asp Arg
Phe Pro Qu 165170175 Ay Cys Thr Asn Qu Val Gn Asn Ile Lys Phe Asn Ser
Ser Ay Gn 180185190 cys GQu val Pro Leu val Arg Thr Asp Asn Pro Lys Ser
Trp.Tyr A u 195200205 Asp val Qu Gy cys Ay Ile Gn Cys Gn Asn Pro Leu
Phe Thr G u 210215220 Ala Qu Hs Gn Asp Met H's Ser Tyr Ile Ala Ala Phe
Ay Ala val 225230235240 Thr Ay Leu Cys Thr Leu Phe Thr Leu Ala Thr Phe
Val - Ala Asp Trp 245250255 Arg Asn Ser Asn Arg Tyr Pro Ala val Ile Leu Phe
Tyr val Asn Al a 260265270 Cys Phe Phe | Ay Ser Ile Ay Trp Leu Ala Gn
Phe Met Gly 275280285 Ala Arg Arg ulle Val Cys Arg Ala Asp Gy Thr

Met Arg L 2902953 Thr .Leu Ser s Val Ile

'le Phe v fﬁaftr%ls Sosaans B secyprorh MG ot AR 0 setes msitesy (Agevval e p

Phe Val Va|Teb1ﬁidlo_§hl§ P&Rﬁ@ﬁﬁ@&5w_ﬁyﬂle/%ls@ofﬁolﬂoalxlBBOS-B?Cl@(hodﬂhlﬂ?cdlMﬁn Aidaa Leu Ay

Thr Thr Tyr grg 340345350 Leu Léﬁ Ser Phe H s Leu Leu
5&) etom e. y an

Thr Trp Se 2rgd ée&t acefic acid 1 water an actlons cont ing more t
95% pure product are combined and freeze-dried. Peptides are dried from 5% acetic acid to
ensure conversion into acetate salts. The purity and structure are further confirmed by

LC/MS with separation on Zorbax 300SB-C18 analytical column.



355360365 Phe Val Leu Thr val Ala Ile Leu Ala val Ala G n val Asp Ay Asp
370375380 Ser Val Ser Gy Ile Cys Phe vVal Ay Tyr Lys Asn Tyr Arg Tyr Arg
385390395400 Ala Ay Phe val Leu Ala Pro lle Ay Leu Val Leu Ile Val Gy
G y.405410415 Tyr Phe Leu Ile Arg Ay Val Met Thr Leu Phe Ser Ile Lys Ser
Asn 420425430 Page 2 His Pro Ay Leu Leu Ser u Lys Ala Ala Ser Lys Ille
Asn G u Thr 435440445 Met Leu Arg Leu Ay Ile Phe Ay Phe Leu Ala Phe Gy
Phe- Val Leu 450455460 Ile Thr Phe Ser_Cys His Phe Tyr Asp Phe Phe Asn G n
Ala Gu Trp 465470475480 G u Arg Ser Phe Arg Asp Tyr Val Leu Cys Gn Ala
Asn val Thr 1le 485490495 dvy Leu %&E}L Lys Gn Pro Ile Pro Asp Cys Gu
Ile Lys Asn Arg 500505510 Pro Ser L Il val ‘@ u Lys Il e Asn Leu Phe Al a
Met Phe @y Thr 515520525 Ay lle Ala Met Ser Thr Trp Val Trp Thr Lys Al a

Thr Leu Ley-H-e-5306535540-TrpArg-Arg—Fhr—TrpCys—Arg-teu-Thr G-y n Ser

Asp Asp G U {f?t151654555"5‘§’§%3%%5eﬂ§}?8% g Ile Lys Lys Ser Lys Met | E?QAI h Lys

Al a Phe Ser 13§ Arg NO:
SMO-i3-1 PalRGVMTLFSIKSNHPGLLSEK AASKINETMLR 4
SMO-i3-2 PalRGVMTLFSIKSNHPGLLSEK A 9
SMO-i3-4 PalLFSIKSNHPGLLSEKAASKINETMLR 10
SMO-i3-5 RGVMTLFSIKSNHPGLLSEKAASKINETMLRK - ¢ Pal 60
SMO-i3-6 LLSEKAASKINETMLRK- ¢ -Pal ' 61
SMO-i3-7 LFSIKSNHPGLLSEKAASKINETMLRK - ¢ -Pal 62
SMO-i3-8 'PalRGVMTLFSIKSNHPGLLS ' 14
SMO0-13-9 PalHse ARGVMTLFSIK SNHPGLLS 77
SMO0-i3-10 | PalRGVMTLFSIKSNH ' 15
SMO0-i3-12 | SEKAASKINETMLRK- ¢ -Pal 63
SMOi2-1 PalLTYAWHTSFKALGTTYQPLSGKYSY 3
SMOi2-2 PalLTYAWHTSFKALGTTYQPLSGKTSY 17
SMOi2-3 PalLTYAWHTSFKALGTTYQPLSG 18
SMOi2-4 AcLTYAWHTSFKALGTTYQPLSGKTSYK- ¢ -Pal 64
SMOi2-5 AcYAWHTSFKALGTTYQPLSGKTSYK- € -Pal 65
SMOQi2-6 PalLTYAWHTSFKALGTTYQP 21
SMO0i2-7 GTTYQPLSGKTSYK- ¢ -Pal 66
SMOi2-8 PalLTYAWHTSFKAL 23
SMOi2-9 AcLTYAWHTSFKAL 24
SMQi2-10 PalTYAWHTSFKAL 25
SMOi2-11 PalLTYAWHTSFKA 26
SMOi2-12 PalLTYAWHTSFK : 27
SMOQi2-13 AcTYAWHTSFKA 28
SMOQi2-14 VWFVVLTYAWHTSFKAL 55
SMOQi2-15 WFVVLTYAWHTSFKAL 56
SMOQOi2-16 AcLAKFSTHWAYTLK (e-Pal)-All-D 67
SMOi2-17 | ACAKFSTHWAYTLK (¢ -Pal)-All-D 68
SMOQi2-18 PalLTYABpaHTSFKAL 54
SMO0i2-20 AcKFSTHWAYTLK (e -Pal)All-D 69
SMOi2-21 Pal-LTYABpaHTSFKAL-Hcy-Biotin : 81
SMOQi2-22 AKFSTHWAYTL (All-D) 37
SMOQi2-23 PalLTYAWHTSFKALGTTYQPLSGKTSYK(¢g -Pal) 70
SMOi2-24 PalLTYAWHTSFKAL (All-D) 30
SMOi2-25 AcLTYAWHTSFKAL (All-D) 31

1 SMOi2-26 MyiLTYAWHTSFKAL 32
SMOi2-29 Ac-LTYAWHTSFKAL-Penetratin 82
SMOQi2-30 Penetratin- LTYAWHTSFKAL 83
SMOi2-56 AKFSTHWAYTL-B-Ala—o—NH 84
S Keopa
AKFSTHWAYTL-B-Ala-y— -

SMO2-57 | D-(LAKFSTHWA YTL)-K-(s-Pal)-LTY AWHTSFKAL 92



565570575 Hs Qu Leu Leu Gn Asn Pro Gy Gn GQu Leu Ser Phe Ser Met Hi s
580585590 Thr Val Ser His Asp Ay Pro Val Ala Gy Leu Ala Phe Asp Leu Asn
595600605 G u Pro Ser Ala Asp Val Ser Ser Ala Trp Ala G n H's Val Thr Lys
610615620 Met val Ala Arg Arg Ay Ala lle Leu Pro Gn Asp Ile Ser Val Thr
625630635640 Pro Val Ala Thr Pro Val Pro PrOdu Qu Gn Ala Asn Leu Trp
Leu_645650655 Val Qu Ala Qu Ile Ser Pro Qu Leu Gn Lys Arg Leu Ay Arg
Lys' 660665670 Lys Lys Arg Arg Lys Arg Lys Lys Qu Val Cys Pro Leu Ala Pro
Pro 675680685 Pro GQu Leu H's Pro Progf8la Pro Ala Pro Ser Thr Ile Pro Arg
Leu 690695700 Page 3 Pro Gn Leu Pro Arg G n Lys Cys Leu Val Ala Ala Gy
Ala Trp G Y siiGizE87 1P B4RKARHWANY THK tEPal IV S YAV FEFK AR Y Al a Tp3Thr |Leu
Val Ser Asr 3i€i2/555 7 BB{ARFEMEWAPTIIO-(LPA)-ETOASRITII, PT0 U N A3) Fro Phe
Leu Pro SerpAaaifid oI35 Frdih Anfho2Ed of He phlyPeplialistheD tome AR Z1 J AT g G n
dy Leu d yacE)traﬁ; Wl '@éte! Il‘aﬁﬂé'éhoﬁﬁfserﬁ‘fe%amﬂ{atd?‘ﬁﬂaL@-‘f)el%gflpwlaﬂﬁ{neg u Leu
Met Asp Al y-Biotin, homocysteine-Biotin, in which biotin is attached to the SH of
homocysteine.

[0097]  The peptides described herein can be made into a dimeric form having the

following general structure:

Sequence X-Linker 1 —-NH—(CH,)

. H-CO-Y-Fatty acid
Sequence X-Linker 2 -NH -(CH,),

wherein Sequence X is selected from the group consisting of Ac-LAKFSTHWAYTL (all-D)
(SEQ ID NO: 85); Ac-AKFSTHWAYTL (All-D) (SEQ ID NO: 86); and Ac-
KFSTHWAYTL (All-D) (SEQ ID NO: 87); wherein each of Linker 1 and Linker 2 is
optionally present and each independently is Gly, beta-Ala, aminopropionic acid, gamma-
aminobutyric acid, aminocaproic acid, or aminohexanoic acid; wherein n and m is between 0
and 6; wherein Y is K, C, homoCys, Orn, diaminopropanoic acid (DPA), diaminobutyric acid
(DBA); and wherein the fatty acid is a stearic, palmitic, myristic, lauric, capric or caprilic
acid. In a preferred embodiment, Sequence X is SEQ ID NO: 87, nis 4, m is 0, each of
Linker 1 and Linker 2 is beta-Ala, and the fatty acid is palmitate.

[0098] For the synthesis of such dimeric inhibitors, wherein Y is Lys, resin preloaded
with Fmoc-Lys with fatty acid attached to the g-amino group is reacted with a corresponding
diamino acid (e.g., O, Lys; diaminobutyric acid (DBA), or diaminopropionic acid (DPA))
that has an Fmoc protection group on one amino group and a DDE protection group on the
other amino group. The DDE group is selectively removed with a mixture of hydroxyl amine
and imidazole in DMF. The resulting resin is coupled to a linker amino acid (e.g., Fmoc-Gly,
beta-Ala, aminopropionic acid, gamma-aminobutyric acid, aminocaproic acid, or
aminohexanoic acid) on an ABI433 peptide. synthesizer. The remainder of each Sequence X
is simultaneously built on a peptide synthesizer using a standard synthetic protocol. The
dimeric product is cleaved, deprotected and purified as in a standard synthetic protocol.

SMOi2-56, which is the dimeric form of SMOi2-17, is made in this manner.



770775780 Ser Asp Phe 785 <210> 2 <211> 13 <212> PRT <213> Artificial <220>
<223> Synthetic <220> <221> m sc_feature <223> SMOL1-1 <220> <221>

m sc_feature <222> (1)..(1) <223> wherein THR at position 1 optionally is
pal m toyl ated <400> 2 Thr Phe Val Ala Asp Trp Arg Asn Ser Asn Arg Tyr Pro
1510 <210> 3 <211> 25 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> SnO 2-1 <220> <221> mi sc_feature

29

[0099] SMOi2-29 and -30 are peptides based on SMOi2-9 fused to penetratin, which is a
peptide from Antennapedia used to introduce a variety of biologically active molecules, such
as DNA, peptides, or proteins into cells (Granier et al., J. Biol. Chem. 279: 50904-50914
(2004)). Penetratin has the amino acid sequence RQIKIWFPNRR-Nie-KWKK (SEQ ID NO:
78). Penetratin-containing peptides are made as a single peptide chain using standard peptide
synthesis methods.

[0100] Polypeptides are lipidated as follows: for L-peptides containing -palmitoyl-Lys
on the C-terminus, commercially available Fmoc- e-palmitoyl-L-Lys (AnaSpac, San Jose,
CA) is utilized. Fmoc- e-palmitoyl-D-Lys is not commercially available. It is synthesized on
the resin utilizing orthogonally protected Fmoc-D-Lys(ivDDE) (N-a-Fmoc-N-g-1-(4,4-~
dimethyl-2,6-dioxocyclohex-1-ylidene)-3-methylbutyl-D-lysine) (Novabiochem, San Diego,
CA).. After attachment of the amino acid to Rink-amide resin, ivDDE protection group is
removed by treatment with hydrazine/imidazole mixture in NMP. The resin is washed with
NMP and reacted with 10-fold excess of palmitic acid/ HBTU/HOBt in NMP for two hours.
After washing of the resin with NMP, the syntheﬁis is continued utilizing standard protocols
on the peptide synthesizer. For peptides comprising myristic acid or acetate at the N-
terminus, the corresponding fatty acid (10-fold excess) was dissolved in NMP or NMP/DCM
mixture, activated with HBTU/HOBt mixture and reacted with the peptide on the resin.
Subsequent cleavage and deprotection was carried out as was done for lipidationé with
palmitic acid.

[0101] The molecular mass of each peptide is determined by ion-spray mass spectrometry
utilizing an Agilent]1 100 LC/MS system (Agilent, Santa Clara, CA) and is shown in Tables 2
and 3. '



<222> (1)..(1) <223> wherein LEU at position 1 optionally is palmtoylated
Page 4 <400> 3 Leu Thr Tyr Ala Trp H's Thr Ser Phe Lys Ala Leu Ay Thr Thr
Tyr 151015 A n Pro Leu Ser Ay Lys Tyr Ser Tyr 2025 <210> 4 <211> 31 <212>
PRT.<213> Artificial <220> <223> Synthetic <220> <221> mi sc_feature <223>
SMDi 3-1 <220> <221> misc_feature <222> (1)..(1) <223> wherein ARG at
position 1 optionally is palmtoylated <400> 4 Arg Ay Val Met Thr Leu Phe
Ser'lle Lys Ser Asn Hs Pro Gy Leu 151015 Leu Ser Qu Lys Ala Ala Ser Lys
Ile Asn Gu Thr Met Leu Arg 202530 <21(®9 5 <211> 6

TABLE 2
Compound Mass Mass tr"(min) Purity
(calculated) (found)

SMO i2-1 3121.7 3121.0 16.67 95%
SMO i2-2 3059.6 3059.0 16.51 95%
SMO i2-3 2580.0 2580.0 17.13 96%
SMO i2-4 3015.5 3015.0 16.12 95%
SMO i2-5 ' 3229.8 3230.0 16.34 95%
SMO i2-6 2225.6 2225.5 17.13 96%
SMO i2-7 1646.9 1647.0 18.48 98%
SMO i2-8 1675.1 1675.0 17.59 96%
SMO i2-9 1478.6 1478.0 14.64 100%
SMO i2-10 1561.9 1562.0 18.65 98%
SMO i2-11 1561.9 1562.0 1899 98%
SMO i2-12 1490.8 1491.0 19.04 97%
SMO i2-13 1294.4 1294.0 13.97 99%
SMO i2-14 2109.4 2109.0 18.46 96%
SMO i2-15 2010.3 2010.0 17.86 96%
SMO i2-16 1845.2 1845.0 18.96 97%
SMOi2-17 1732.1 1732.0 18.63 97%
SMOi2-18 1740.1 1740.0 | 17.75 96%
SMO0i2-20 1661.0 1661.0 17.11 98%
SMO0i2-21 22923 2292.0 17.08 96%
SMO0i2-23 3426.2 3426.0 18.00 95%
SMOi2-24 1675.1 1674.9 17.01 96%
SMO0i2-25 1477.9 1477.9 13.85 98%
SMO0i2-29 3689.4 3689.0 13.95 95%

® The retention times are for Zorbax 300SB-C3 column (Agilent, Santa Clara, CA)
determined in 0-100% 25 min gradient of 0.5% acetic acid in water and 0.5% acetic acid in
acetonitrile, flow rate of 0.3 mL per minute.



<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> C-termof i3 <400> 5 Leu Leu Ser Qu Lys Ala 15 <210> 6 <211> 8 <212>
PRT <213> Artificial <220> <223> Synthetic <220> <221> misc_feature Page 5
<223> N-termof 13 <400> 6 Leu Phe Ser Ile Lys Ser Asn H s 15 <210> 7 <211>
6 <212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> C-termof 12

31
TABLE 3
Compound  Mass Mass tr"( min) Purity
(calculated) (found)
SMOi3-1 3630.9 3630.9 16.08 95%
SMOi3-2 2504.1 2504.4 16.42 96%
SMOi3-4 3104.8 3104.4 16.69 95%
SMOi3-5 3801.0 3801.0 15.87 - 95%
SMOi3-6 21934 21934 15.26 96%
SMO1i3-7 3274.9 3274.5 16.08 95%
SMOi3-8 2176.7 2176.2 17.05 96%
SMOi3-10 1709.1 1708.8 17.23 97%
SMOQi3-12 1967.4 1967.2 : 16.09 97%

*The retention times are for Zorbax 300SB-C3 column (Agilent, Santa Clara, CA)
determined in 0-100% 25 min gradient of 0.5% acetic acid in water and 0.5% acetic acid in
acetonitrile, flow rate of 0.3 mL per minute.

[0102]  HPLC of the peptides is performed on a Microsorb-MW 300A C8 column
(Varian, Palo Alto, CA) in 0-100% 20 min gradient of 0.1% trifluoroacetic acid in
water/acetonitrile containing 0.1% trifluoroacetic acid, flow rate 1 ml/min. Peptides are

detected by UV monitoring at 225, 256, and 280 nm. Data not shown.

EXAMPLE 2

[0103] This example demonstrates a method of testing the inventive polypeptides for
toxicity. |

[0104]  DU145 prostate cancer cells, PC3 prostate cancer cells, MCF7 breast cancer cells,
or Mel-SK-2 melanoma cells (American Type Culture Collection, Manassas, VA) are
inoculated in 96 well plates at 200-400 cells/well density in DMEM medium containing 10%
fetal bovine serum and allowed to attach for 24 hours. Cell suspension of 100 pl is used for
each well. Polypeptides in 100 pl medium at 2X concentration are added the next day and
kept in the CO; incubator for 48 hours While the polypeptides are added at a final

concentration between 1 nM and 10 pM, assays are performed on extra reference plates to



<400> 7 Ay Thr Thr Tyr Gn Pro 15 <210> 8 <211> 9 <212> PRT <213>

Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> N-term of
12 <400> 8 Tyr Ala Trp His Thr Ser Phe Lys Ala 15 <210> 9 <211> 21 <212>
PRT. <213> Artificial <220> <223> Synthetic <220> <221> mi sc_feature <223>
SMO- 13- 2 <220> <221> m sc_feature <222> (1)..(1) <223> wherein ARG at

position 1 optionally is palmtoylated <400> 9 Arg Gy Val

Met Thr

Leu Phe

ser*lle Lys Ser Asn His Pro Ay Leu 1%&915

determine the cell population density at time 0 (75). The cells are stained with Promega Non-
Radioactive Cell Proliferation Assay Kit (MTT) according to manufacture’s protocol. The
absorbance of the wells is determined at 544 nm by a FLUOstar/POLARstar® Galaxy
MicroplateReader (BMG Labtechnologies GmbH, Germany). The assays are performed on
control (C) and test (T) cells. Cellular responses are calculated from the data using the
following formula: 100 [(T - Tg)/(C - Tp)] for T> Tyand 100 [(T - Ty)/To] for T < T,

EXAMPLE 3

[0105] This example demonstrates that polypeptides in accordance with embodiments of
the invention are able to inhibit proliferation of diseased cells.

[0106] Polypeptides corresponding to the full lengths of all three intracellular loops of
SMO (SMOil-1, SMOi2-1, SMOi3-1) having an N-terminal palmitoyl residue are
constructed as described in Example 1. The polypeptides are then tested for toxicity (growth
inhibition) as described in Example 2 using MCF-7 breast cancer cells and gastric
adenocarcinoma cells. Activity of SMOi2-1 and SMOi3-1 is compared to that of
cyclopamine {5 pM), a teratogen isolated from the corn lily Veratrum califonicum.

[0167] As shown in Figure 1, all three peptides inhibit the growth of MCF-7 cells. The
SMOi3-1 polypeptide has the most significant effect on cell growth, followed by SMOi2-1,
while SMOil-1 demonstrates the least amount of inhibitory activity. As shown in Figure 2,
SMOi3-1 and SMOi2-1 polypeptides are able to inhibit the growth of gastric adenocarcinoma

cells as well or better than cyclopamine.
EXAMPLE 4

[0108] This example demonstrates that functional fragments and functional variants
having an amino acid seQuence based on the second and third intracellular loops of the SMO
protein in accordance with an embodiment of the invention are able to inhibit proliferation of
diseased cells.

[0109] Polypeptides based on the second or third intracellular loop of SMO (SMOi2 or i3
polypeptides) (as shown in Table 1) are synthesized as described in Example 1 and are tested
as described in Example 2 using MCF-7 breast cancer cells or SK-Mel2 melanoma cells. The
ICso of each peptide as determined by the MTT assay in SK-Mel2 melanoma cells after 48

hour exposure to the peptide is shown in Tables 4 and 5.



Page 6 Leu Ser Qu Lys Ala 20 <210> 10 <211> 26 <212> PRT <213> Artificia
<220> <223> Synthetic <220> <221> m sc_feature <223> SM)13-4 <220> <221>
m sc_feature <222> (1)..(1) <223> wherein LEU at position 1 optionally is
pal m toyl ated <400> 10 Leu Phe Ser Ile Lys Ser Asn Hs Pro Gy Leu Leu Ser
Gu Lys Ala 151015 Ala Ser Lys Ile Asn Gu Thr Met Leu Arg 2025 <210> 11
<211> 31 <212> PRT <213> Artificial <220> <223> Synthetic <220> <221>

m st_feature <223> SMDi 3-5-K <400> 11 Arg Ay Val Met Thr Leu.Phe Ser Ile
Lys Ser Asn His Pro Ay Leu 151015 Letd Ser Au Lys Ala Ala Ser Lys Ile Asn

A u Thr

Met Leu Arg 202530

TABLE 4

Compound Structure ICso, pM
SMO i2-1 Pal- LTYAWHTSFKALGTTYQPLSGKYSY 0.450.05
SMO i2-2 Pal-LTYAWHTSFKALGTTYQPLSGKTSY 0.4540.05
SMO 2-3 Pal-LTYAWHTSFKALGTTYQPLSG ] 40,4
SMO 2-4 Ac-LTYAWHTSFKALGTTYQPLSGKTSYK- & -Pal {001
SMO i2-3 Ac-YAWHTSFKALGTTYQPLSGKTSYK- ¢ Pal 1.0+0.1
SMO i2-6 Pal-LTYAWHTSFKALGTTYQP 0.3+0.05
SMO i2-7 Ac-GTTYQPLSGKTSYK- ¢ Pal 2.740.4
SMOi2-8  Pal-LTYAWHTSFKAL 0.08+0.02
SMO i2-9 Ac-LTYAWHTSFKAL >10
SMOi2-10  Pal-TYAWHTSFKAL 0.7+0.1
SMOi2-11  Pal-LTYAWHTSFKA 0.09+0.007
SMOi2-12  Pal-LTYAWHTSFK 0.06+0.007
SMO i2-13 Ac-TYAWHTSFKA 2.8+0.3
SMOi2-14 VWFVVLTYAWHTSFKAL >5
SMOi2-15 WFVVLTYAWHTSFKAL >5
SMOi2-16 Ac-LAKFSTHWATYLK-¢-Pal (all D-) 0.0060.0005
SMOi2-17  Ac-AKFSTHWATYLK- &Pal (all D-) 0.0004+0.0001
SMOi2-18  Pal-LTYABpaHTSFKAL 0.1+0.05
SMOi2-20  Ac-KFSTHWATYLK- £Pal (all D-) 0.00030.0001
SMOi2-21  Pal-LTYABpaHTSFKAL-Hcy-Biotin | >15
SMO i2-23 Pal-LTYAWHTSFKALGTTYQPLSGKTSYK- =-Pal  (.05+0.02
SMOi2-24  PalLTYAWHTSFKAL (All D) 0.0390.004
SMOi2-25 AcLTYAWHTSFKAL (All D) >10
SMOi2-26 ~ Myr-LTYAWHTSFKAL 0.20.05
SMOi2-29  Ac-LTYAWHTSFKAL-Penetratin >15
SMO i2-30  Penetratin-LTYAWHTSFKAL >15

4.0 nm

SMOi2-56

AKFSTHWAYTL-B-Ala —o—NH

N

K-K-g—Pal
AKFSTHWAYTL-B-Ala-y-NH

Pal, palmitate; Ac, acetate; (All D), each amino acid of the polypeptide is the D isomer; Myr, myristic acid; &-

Pal, palmitate added on the € carbon of Lys; (Bpa), 4-benzoylphenylalanine.



<210> 12 <211> 16 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<221> msc_feature Page 7 <223> SMOi 3-6-K <400> 12 Leu Leu Ser du Lys
Ala Ala Ser Lys Ile Asn Au Thr Met Leu Arg 1 <210> <211> <212> <213> <220>
<223> <220> <221> <223> <400> 5 13 26 PRT Artificial Synthetic m sc_feature
SMDi 3-7-K 13 10 15 Leu Phe Ser Ile Lys Ser Asn Hs Pro Ay Leu Leu Ser Gu
Lysi Al a

34
TABLE 5
Compound Structure ICs0, uM
SMO i3—-1 PalRGVMTLFSIKSNHPGLLSEKAASKINETML 0.64+0.1
SMOi3-2 PalRGVMTLFSIKSNHPGLLSEKA 0.50+0.1
SMO i3-4 PalLFSIKSNHPGLLSEKAASKINETMLR 1.520.2
SMO i3-5 ACRGVMTLFS.IKSNHPGLLSEKAASK]NETI\’ERK— g-Pal 0.9+£0.2
SMOi3-6 - Ac-LLSEKAASKINETMLRK -g-Pal 0.8+0.1
SMO i3-7 Ad-LFSIKSNHPGLLSEKAASK]NETMLRK,— g -Pal 0.95+0.2
SMOi3-8 PalRGVMTLFSIKSNHPGLLS 0.5%0.1
SMOi3-10 PalRGVMTLFSIKSNH 0.95+0.2
SMOi3-12 Ac-LLSEKAASKINETMLRK ¢ -Pal 1.33+0.2

[0110] As shown in Table 5 and Figure 3, polypeptides based on the third intracellular
loop of SMO exhibit the ability to inhibit the growth of MCF-7 cells. Also, peptides
corresponding to fragments of the third intracellular loop have activities that are comparable
or lower than the full-length loop (SMOi3-1).

[0111] As shown in Table 4, several of the polypeptides based on the second intracellular
loop of SMO (SMOi2 polypeptides) are able to inhibit the growth of SK-Mel2 melanoma
cells after 48 hours of exposure to the polypeptides. Among the most potent inhibitors are
SMOi2-16, SMOi2-17, SMOi2-8, SM0i2-23, SM0i2-24, SMOi2-20, SMOi2-26, SMOi2-11,
and SMOi2-12. Also, SMOi2-6, SMOi2-7, SMOi2-2 through SMOi2-5, SM0i2-10, and
SMOi2-13 are potent inhibitors. C-terminal truncation of the second intracetlular loop yields
polypeptides that were significantly more toxic to cancer celis than the full-length loop
(SMOi2-1). Both halves of the loop when palmitoylated at the amino acids which are
positioned at the end of the loop (which end is Iadj acent to the membrane in the wild-type
SMO protein) are active. However, C-terminal extension of the N-terminal half lowers the
activity of the most potent 12-residue long polypeptide (compare peptides SMOi2-8 with
SMOi2-6 and SMOi2-3).



151015 Ala Ser Lys Ile Asn GQu Thr Met Leu Arg 2025 <210> 14 <211> 18 <212>
PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
SMO-i 3-8 <220> <221> misc_feature <222> (1)..(1) <223> wherein ARG at
posjtion 1 optionally is palmtoylated <400> 14 Arg Gy Val Met Thr Leu Phe
Ser Ile Lys Ser Asn H's Pro Ay Leu 151015 Leu Ser <210> 15 <211> 13 <212>
PRT, <213> Artificial <220> <223> Synthetic Page 8 <220> <221> m sc_feature
<223> SMO-i 3-10 <220> <221> misc_feature <222> (1)..(1) <223> wherein ARG
at position 1 optionally is palnitoyl 8 ed <400> 15

[0112]  Palmitic acid lipidation of the polypeptides appears to be essential for the activity,
since substitution of palmitate with an acetyl residue significantly reduces the inhibitory
activity (compare SMOi2-9 and SMOi2-13). This is likely due to poor cell penetration of the
polypeptide. It appears necessary for the palmitoylation to occur at the end of the loop
(which end is adjacent to the membrane in the wild-type SMO protein), since positioning the
palmitoyl group inside the loop generated a significantly less active peptide (SMOi3-4 of
Table 5). The growth inhibition cMes of these polypeptides either plateau at higher
concentrations or curve upward, indicating that inhibitory activity actually decreases at higher
concentrations. SMQi3-1, SMOi3-8, SM0i3-2, SMOi3-6, and SMOi3-12 are among the
most potent polypeptides tested.

[0113] Unlike SMOIi3 polypeptides, all second loop derivatives have "normal"
concentration-dependence profiles of growth inhibition activity.

[0114]  As an alternative delivery of the peptides inside the cells, SMOi2-9 is fused to
penetratin. Neither C-terminal nor N-terminal fusion helps to restore the activity, suggesting
that palmitoylation provides more than just cell permeability. Also, the replacement of
palmitoyl residue with sequences of the transmembrane domain of the SMO protein does not
overcome the loss of activity (SM0i2-14 and SMQi2-15). The lack of activity may be due to
the fact that these polypeptides have poor solubility. Substitution of palmitoyl residue with
slightly shorter myristoyl resulted in 2.5-fold less potent compound (SMOi2-26). For
studying peptide localization inside the cells and characterization of the interacting protein
molecules, synthesis of cross-linkable derivative labeled with biotin is attempted.
Substitution of Trp residue of SMOi2-8 with p-benzoyl-phenylalanine that can be UV cross-
linked to a protein ligand produces a fairly active compound (SMOQi2-18, Table 4). However,
addition of maleimide-biotin coupled through SH-group of C-terminal homocysteine
(SMOi2-21) totally abolishes the activity, thus rendering it unsuitable for receptor
identification.

[0115] The retroinverso analogues of SMOi2 polypeptides exhibit inhibitory activity.
Both SMOQi2-16, which is the retroinverso analogue of SMQi2-8, and its truncated version
SMOi2-17, which is the retroinverso analogue of SMOiZ-ll (and SMOi2-12), are more
potent in inhibiting and killing melanoma cells than their ali-L parent polypeptide (Figures 4
and 7).



Arg Ay Val Met Thr Leu Phe Ser Ile Lys Ser Asn H's 1510 <210> 16 <211> 14
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SnO 3-12-K <400> 16 Ser Qu Lys Ala Ala Ser Lys Ile Asn A u Thr Met
Leu.Arg 1510 <210> 17 <211> 25 <212> PRT <213> Artificial <220> <223>
Synthetic <220> <221> m sc_feature <223> SMO i 2-2 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein LEU at position 1 optionally is pal mtoylated
<400> 17 Leu Thr Tyr Ala Trp His Thr ser Phe Lys Ala Leu @y Thr Thr Tyr
151015 G n Pro Leu Ser Ay Lys Thr Ser Tyr 2025 <210> 18 <211> 21 <212> PRT
<213> Artificial <220> Page 9 36

EXAMPLE 5

[0116] This example demonstrates a method of inhibiting the gene expression of
Hedgehog signaling pathway proteins in cells in accordance with an embodiment of the
invention.

[0117]  An analysis of expression of the genes that are known markers of the Hedgehog
signal transduction pathway, Gli-1, Gli-2, Gli3, Ptch, Shh, Smo and NES is performed.
DU14S5 prostate cancer cells are exposed to SMOi3-1 (5 or 10 pM), SMOi2-1 (5 or 10 pM)
or cyclopamine (5 pM) for 48 hours. Gene expression is assayed by quantitative PCR. For
gene expression assay, DU145 prostate cancer cells were exposed to 5 pM SMOi3-1 for 24 h,
and 5 pM and 10 pM SMOi3-1 for 48 h, respectively. DU145 cells were treated by 5 uM
and 10 uM of SMOi2-1 for 24 h only. The control was DU145 cells without compounds-
treatment. The 5 pM of cyclopamine was always used as positive control in all experiments.
[0118] Total cellular RNA was isolated, and further purified by RNeasy® columns
(QIAGEN, Valencia, CA) according to the manufacturer’s instructions. RNA quality and
quantity were determined using Agilent RNA 6000 Nano Chip (Agilent Technologies, Inc.,
CA). cDNA synthesis was carried out using Random Hexamer primer, TagMan® Reverse
Transcription Reagents kit (Applied Biosystems, Foster, CA).

[0119] Tagman® Gene Expression Assay primer and probe (FAM-labeled) sets (Applied
Biosystems, Foster, CA) are used for real-time quantitative PCR analysis of PTCH (Assay
ID=Hs00181117_ml), GLI1 (Hs00171790_ml), GLI2 (Hs00257977 ml), GLI3
(Hs00609233_mi), SMO (Hs00170665_m1), SHH (Hs00179843 ml) and NES
(Hs00707120_s1). TagMan® Gene Expression Assay mix of primer and probe (VIC-
labeled) of 18S rRNA wais used as the endogenous control. Each sample is run in triplicate.
Triplicate Ct values were analyzed using the comparative Ct (AACt) method as described by

the manufacturer (Applied Biosystems, Foster, CA). The relative amount of target (Z'MCt

) is
obtained by normalization to an endogenous reference (18s rRNA).

[0120] As shown in Figure 5, the changes in gene expression are more pronounced than
that of SMO antagonist, cyclopamine. This is consistent with the fact that the polypeptides

have a much higher potency than cyclopamine.



<223> Synthetic <220> <221> m sc_feature <223> SnD 12-3 <220> <221>

m sc_feature <222> (1)..(1) <223> wherein the LEU at position 1 optionally
is palmtoylated <400> 18 Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
Ay. Thr Thr Tyr 151015 G n Pro Leu Ser Ay 20 <210> 19 <211> 25 <212> PRT
<213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
SMD12- 4- K <220> <221> m sc_feature <222> (1)..(1) <223> wherein LEU at
position 1 optionally is acetylated <400> 19 Leu Thr Tyr Ala Trp His Thr
Ser Phe Lys Ala Leu @y Thr Thr Tyr 181015 @ n Pro Leu Ser Ay Lys Thr ser

Tyr 2025 <210> 20 <211> 23 <212> PRT <213> Artificial <220>
EXAMPLE 6

[0121] This example demonstrates that inventive peptidomimetics in accordance with
embodiments of the invention inhibit the proliferation of diseased cells.

[0122] Peptides SMOi2-18 and SMOi2-21 are made as essentially described in Example
1 and tested as described in Example 2 using SK-Mel2 cells. Cells are exposed to
polypeptides or peptidomimetics for 60 hours. _
[0123] As shown in Figure 6, peptidomimetics, SMOi2-18 and SMOi2-21, each of which
contains the synthetic amino acid, BPA, exhibit the ability to inhibit the proliferation of SK-
Mel2 cells. The inhibitory activity is even more potent than that of the polypeptide

counterpart, SMOi2-8, which contains only naturally-occurring amino acids.
EXAMPLE 7

[0124]  This example demonstrates the critical micelle concentration of SMOi2-8.

[0125] To monitor the formation of hydrophobic nanoparticles, a fluorescing
imidazoacridone compound WMC-77 (5-{3-[4-(aminopropyl)-piperazin-1-yl]-propylamino}-
2,10b-diaza-aceanthrylen-6-one) is used (Tarasov et al., Photochem. Photobiol. 78: 313-322
(2003)). Compounds like WMC-77 tend to enhance their intrinsic fluorescence dramatically
when entering an amphiphilic environment of biological macromolecules like DNA
(Tarasova et al., 2003, supra) or hydrophobic core of typical micelles (Tarasov et al.,
Photochem. Photobiol. 70: 568-578 (1999)). Since imidazoacridones are adsorbed on quartz
from the aqueous solutions, plastic polymethacrylate 10 x 10 mm cells from Sigma-Aldrich
(St. Louis, MO) are used for most measurements. Atmospheric oxygen quenching is found to
be unimportant, since similar values of fluorescence intensify from BIAs are obtained before
and after nitrogen purging. The solutions are prepared in deionized water. Uncorrected
fluorescence emission spectra are obtained at 25°C on a Single Photon Counting
Spectroﬂﬁorometer FLUOROMAX®-2 (Horiba Jobin Yvon, Edison, NJ). The excitation
and emission monochromator slits are adjusted to 1.5 and 3.5 nm bandwidth, respectively.
The emission spectra (increment 1 nm, integration time 0.2 sec.) are collected at the range
450-700 nm, using 430 nm excitation monochromator setting. The fluorometric
measurements are performed for premixed aliquots of peptide and imidazoacridone solutions.

The concentration of fluorescing agent WMC-77 in all probes is 0.4 pM.



<223> Synthetic <220> <221> m sc_feature <223> SnD i 2-5-K <220> <221>

m sc_feature <222> (1)..(1) <223> wherein the Y at position 1 optionally is
acetylated Page 10 <220> <221> m sc_feature <222> (1)..(1) <223> wherein
the. TYR at position 1 optionally is acetylated <400> 20 Tyr Ala Trp His Thr
Ser Phe Lys Ala Leu Ay Thr Thr Tyr G n Pro 151015 Leu Ser Gy Lys Thr Ser
Tyr 20 <210> 21 <211> 18 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> SMO i 2-6 <220> <221> mi sc_feature <222>
(1)..(1) <223> wherein the LEO at posjtion 1 optionally is pal mtoyl ated
<400> 21 38 |

[0126]  The fluorescence data are presented in Figure 8. The increase of
peptide/fluorophore ratio causes the permanent increase of WMC-77 fluorescence emission
intensity, leveling of at ~ 2 uM. The changes in the fluorescence signal are similar to those
observed during transfer of imidazoacridones from aqueous to non-polar media such as
organic solvents (Tarasov et al., 1999, supra), to the cores of classic surfactant micelles
(Tarasov et al., 1999, supra) or upon binding to DNA (Tarasov et al., 2003, supra). The
critical micelle concentration, estimated as described in (Tanford, 77 hé Hydrophobic Effect:
Formation of Micelles and Biological Membranes, John Wiley & Sons, New York (1980)), is
determined as 0.5 ~ 1 pM of SMOi2-8.

[0127] Critical micelle concentration is tested as described above for all other peptides of
this study and is found to be around 1 pM for each peptide. Micellization may be responsible
for lowering the effective concentration of free peptides in solution and subsequent apparent
reduction in potency. The majority of peptides also precipitated out in medium at

concentration higher than 10 pM.

EXAMPLE 8

[0128] This example demonstrates that the peptides of the invention exhibit different
sensitivities toward different cell lines.

[0129] Cancer cells of the breast (T47D), melanoma (SK-MEL-2), hepatoma (HepG2,
PLC, JM-1), pancreas (Panc10.05, HS766T), colon (Colo205, HCT15), and lung (A549) are
cultured in medium containing either SMQOi2-12 or SMQi2-20 at a concentration of 0.001,
0.01, 0.1, 1.0, or 5 uM. Cells are assayed as described in Example 2. As shown in Figure 9,
SMOi2-12 and SMOi2-20 exhibit different sensitivities depending on the cell treated. Cell
lines exhibiting a GIs¢>5 include PLC, IM-1, HS766T, Colo205, HCT15, and A549.

EXAMPLE 9

[0130] This example demonstrates the peptides of the invention have secondary structure.
[0131] The peptides are measured by circular dich_roism (CD) spectroscopy. Peptide
solutions (1 pM) are prepared by dissolving compounds in PBS containing 50 mM
dodecylphophocholine (Avanti Polar Lipids, Alabaster, AL). CD spectra are recorded by an
AVIV mod. 202 CD-spectrometer (Aviv Instruments, Lakewood, NJ) using 0.1 cm path



Leu Thr Tyr Ala Trp H's Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr 151015 dn

Pro <210>

22 <211> 13 <212> PRT <213> Artificial <220> <223> Synthetic

<220> <221> m sc_feature <223> SnD i2-7-K <400> 22 Ay Thr Thr Tyr G n Pro

Leu. Ser d
Artificial

Ser Phe Lys Ala Leu 1510 <210> 24 <211¥ 12 <212> PRT <213> Artifici al

y Lys Thr Ser Tyr 1510 <210> 23 <211> 12 <212> PRT <213>

<220> Page 11 <223> Synthetic <220> <221> m sc_feature <223>
SMO i 2-8 <220> <221> m sc_feature <222> (1)..(1) <223> wherein the LEU at
position 1 optionally is pal mtoyl ated,<400> 23 Leu Thr Tyr Ala Trp H's Thr

<223> Sy mlehn%iﬂol inlartz cuvette at 22-24°C. Scan ranges are between 180 and 260 nm and the spectrum

of the buffer is subtracted from the spectrum of the compound.
[0132] The CD spectra of SM0i2-8 and SMQi2-16 (Figure 10) demonstrate that the
peptides predominantly adopt a beta-strand conformation. The retro-inverso peptides appear

to be more structured and rigid than the parent all-L counterparts.
EXAMPLE 10

[0133]  The example demonstrates alanine scanning studies of the polypeptides of the
invention.

[0134] The significance of different residues in the SMQOi2-8 sequence
(PalLTYAWHTSFKAL) is probed by creating a collection of mutants of the SMOi2-8
peptides in which each mutant of the collection has an amino acid residue substituted with
Ala and every residue of SMOi2-8 is targeted for mutation by at least one of the mutants in
the collection.

[0135] The Lys residue at the 10th position of SMOi2-8 is critical for the activity of the
SMOi2-8 peptide. Significant loss in activity also is observed upon substitution of the Ser at
position 8 of SMOi2-8. Activity increased when the Leu at position 1 was replaced with Ala.
The Phe at position 9, Tyr at position 3, and Trp at position 5 can be substituted with Ala
without significant change in the activity. The remaining substitutions (2, 4, 6, 7, 11, and 12)
result in a slight (40-60%) increase in Glsp.

[0136] All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by reference and were set forth in
its entirety herein.

[0137] The use of the terms "a" and "an" and "the" and similar referents in the context of
describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms "comprising," "having," "including," and
"containing" are to be construed as open-ended terms (i.e., meaning "including, but not
limited to,") unless otherwise noted. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring individually to each separate value

falling within the range, unless otherwise indicated herein, and each separate value is

<220>



<220> <221> m sc_feature <223> SMD i 2-9 <220> <221> m sc_feature <222>
(1)..(1) <223> wherein the LEU at position 1 optionally is acetyl ated <400>
24 Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu 1510 <210> 25 <211> 11
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SMO i 2-10 <220> <221> m sc_feature <222> (1)..(1) <223> wherein the
THR at position 1 optionally is pal mtoylated <400> 25 Thr Tyr Ala Trp H's
Thr* Ser Phe Lys Ala Leu 1510 <210> 26 <211> 11 Page 12 <212> PRT <213>
Artificial <220> 40

incorporated into the specification as if it were individually recited herein. All methods
described herein can be performed in any suitable order unless otherwise indicated herein or
otherwise clearly contradicted by context. The use of any and all examples, or exemplary
language (e.g., "such as") provided herein, is intended merely to better illuminate the
invention and does not pose a limitation on the scope of the invention unless otherwise
claimed. No language in the specification should be construed as indicating any non-claimed
element as essential to thé practice of the invention.

[0138] Preferred embodiments of this invention are described herein, including the best
mode known to the inventors for carrying out the invention. Variations of those preferred -
embodiments may become apparent to those of ordinary skill in the art upon reading the
foregoing description. The inventors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be practiced otherwise than as
specifically described herein. Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims appended hereto as permitted by
applicable law. Moreover, any combination of the above-described elements in all possible
variations thereof is encompassed by the invention unless otherwise indicated herein or

otherwise clearly contradicted by context.



<223> Synthetic <220> <221> m sc_feature <223> SMO 12-11 <220> <221>

m sc_feature <222> (1)..(1) <223> wherein the LEu at position 1 optionally
is palmtoylated <400> 26 Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala 1510
<210> 27 <211> 10 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<221> m sc_feature <223> SMO 12-12 <220> <221> m sc_feature <222> (1)..(1)
<223> wherein the THR at position 1 optddnally is pal mtoyl ated <400> 27
Leu Thr Tyr Ala Trp His Thr Ser Phe Lys 1510 <210> 28 <211> 10 <212> PRT
<213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> SMO
i 2-13 <220> :

CLAIMS

1. An isolated or purified polypeptide or peptidomimetic comprising an amino
acid sequence of a portion of a Smoothened (SMO) protein (SEQ ID NO: 1), wherein the
portion comprises an amino acid sequence of SEQ ID NO: 3, a functional fragment thereof,
or a functional variant of either the poftion or the functional fragment, wherein the functional
variant comprises an amino acid sequence which has at least 90% sequence identity with
SEQ ID NO: 3, wherein the polypeptide or peptidomimetic is less than or equal to 50 amino
acids in length, wherein the functional fragment comprises at least 7 contiguous amino acids
of SEQ ID NO: 3, and wherein the functional fragment or functional variant inhibits

proliferation of a diseased cell, or a fatty acid derivative thereof.

2. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative

of claim 1, wherein the peptidomimetic is a peptoid.

3. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 1 or 2, wherein the functional fragment comprises the amino acid sequence of any of

SEQ ID NOs: 7 to 8.

4. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 1 to 3, wherein the functional fragment comprises an amino acid sequence

selected from the group consisting of SEQ ID NOs: 17 to 33.

5. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 1 or 2, wherein the functional variant comprises the amino acid sequence of SEQ ID
NO: 23 with one amino acid substitution at any of positions 1-7, 9, 11, and 12 of SEQ ID

NO: 23 in which the amino acid at the position is substituted with Ala.

6. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 1 or 2, wherein the functional variant comprises a retroinverso analogue of SEQ ID

NO: 23, 26, or 33.



<221> m sc_feature <222> (1)..(1l) <223> wherein the THR at position 1
optionally is acetylated <400> 28 Thr Tyr Ala Trp His Thr Ser Phe Lys Al a
1510 Page 13 <210> 29 <211> 25 <212> PRT <213> Artificial <220> <223>

Synt hetic <220> <221> m sc_feature <223> SnO 2-23-K (i2-2 doubly

pal mtyl ated) <220> <221> m sc_feature <222> (1)..(1) <223> wherein the LEU
at position 1 optionally is palmtoylatdd <400> 29 Leu Thr Tyr Ala Trp Hi's
Thr- Ser Phe Lys Ala Leu Ay Thr Thr Tyr 151015 G n Pro Leu Ser Gy Lys Thr
Ser Tyr 2025 <210> 30 <211> 12 <212> PRT <213> Artificial <220> <223>

Synthetic <220> <23 molkedior hEAlidH RIyregtde c2edidoffimetic or fatty acid derivative

of claim 6, wherein the retroinverso analogue comprises the amino acid sequence of any of

SEQ ID NOs: 34 to 37, 84, and 92-94.

8. The isolated or purified polypeptide or peptidomimetic of claim 6 comprising
the following general structure:
Sequence X-Linker 1 -NH—(CH,)

H-CO-Y-Fatty acid
Sequence X-Linker 2 -NH -(CH,),, '

wherein Sequence X is selected from the group consisting of Ac-LAKFSTHWAYTL
(all-D) (SEQ ID NO: 85); Ac-AKFSTHWAYTL (All-D) (SEQ ID NO: 86); and Ac-
KFSTHWAYTL (All-D) (SEQ ID NO: 87); wherein each of Linker 1 and Linker 2 is
optionally present and each independently is Gly, beta-Ala, aminopropionic acid, gamma-
aminobutyric acid, aminocaproic acid, or aminohexanoic acid; wherein n and m is 0 to 6;
wherein Y is K, -C, homoCys, Orn, diaminopropanoic écid (DPA), diaminobutyric acid
(DBA); and wherein the fatty acid is a stearic, palmitic, myristic, lauric, capric or caprilic

acid.

9. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 1 or 2, wherein the functional variant comprises the amino acid sequence of any of

SEQ ID NOs: 38 to 59.

10. The 1solated or purified polypeptide or peptidomifnetic or fatty acid derivative
of any of claims 1 to 9, wherein the fatty acid derivative comprises a fatty acid molecule at
" the amino (N-) terminus, the carboxyl (C-) terminus, or both the N- and C-termini, said fatty

acid molecule optionally containing at least one amino group.

11.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative

of claim 10, wherein the amino acid is Lys.

12.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative

of claim 10 or 11, wherein the fatty acid molecule is a Cg to Cyq fatty acid.



<220> <221> m sc_feature <223> wherein each amno acid is the D isoner
<220> <221> m sc_feature <222> (1)..(1) <223> wherein LEU at position 1
optionally is pal mtoylated <400> 30 Leu Thr Tyr Ala Trp H s .Thr Ser Phe
Lys. Ala Leu 1510 <210> 31 <211> 12 <212> PRT <213> Artificial <220> <223>
Synthetic <220> Page 14 <221> m sc_feature <223> SMi 2-25 <220> <221>

m sc_feature <223> wherein each amino adf3dd is the D isoner <220> <221>

m sc_feature <222> (1)..(1) <223> wherein the LEU at position 1 optionally
is acetylated <400> 31 Leu Thr Tyr Ala Trp Hs Thr Ser Phe Lys Ala Leu 1510

<210> 32 <21113. 12 T#e isdbarddRT perfi@rpolydebiideCdrakptidomimetic or fatty acid derivative

of claim 12, wherein the fatty acid molecule is myristic acid.

14.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 1-13 comprising SEQ ID NO: 68.

15. The 1solated or purified polypeptide or peptidomimetic or fafty acid derivative of
claim 10, wherein, when the fatty acid molecule is at the C-terminus, the fatty acid molecule
is a molecule of Formula I or Formula II, wherein Formula I is NHy(CH;),COOH and

Formula II is CH3(CH,),CH(NH;)COOH, wherein each of n and m is 1-24.

16. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative

of any of claims ! to 9, further comprising a cell-penetrating peptide (CPP).

17. The 1solated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 1 to 16, wherein the peptidomimetic comprises a methylated peptide

backbone of the following structure:
...NCH3-Ca—CO-NCH;-Ca-CO...

Side Chain Side Chain .

18. A conjugate comprising (i) a polypeptide or peptidomimetic comprising an
amino acid sequence of a portion of a Smoothened (SMO) protein (SEQ ID NO: 1), wherein
the portion comprises an amino acid sequence of SEQ ID NO: 3, a functional fragment
thereof, or a functional variant of either the portion or the functional fragment, wherein the
functional fragment comprises at least 7 contiguous amino acids of SEQ ID NO: 3, and
wherein the functional fragment or functional variant inhibits proliferation of a diseased cell,

or a fatty acid derivative thereof, and (ii) a targeting moiety.

19.  Anisolated or purified nucleic acid encoding a polypeptide comprising an
amino acid sequence of a portion of a Smoothened (SMO) protein (SEQ ID NO: 1), wherein

the portion comprises an amino acid sequence of SEQ ID NO: 3, a functional fragment



<220> <223> Synthetic <220> <221> misc_feature <223> 5M)12-26 <220> <221>
m sc_feature <222> (1)..(1) <223> wherein the LEU at position 1 optionally
conprises nyristate <400> 32 Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala
Leu. 1510 <210> 33 <211> 10 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> Forward seq of i2-20 <400> 33 Leu Thr Tyr
Ala, Trp H's Thr Ser Phe Lys 1510 <210> 34 <211> 12 <212> PRT <213>
Artfficial <220> <223> synthetic Page 15 <220> <221> nisc_feature <223>
SMO 12-16-K

thereof, or a functional variant of either the portion or the functional fragment, wherein the

functional fragment comprises at least 7 contiguous amino acids of SEQ ID NO: 3, and

wherein the functional fragment or functional variant inhibits proliferation of a diseased cell.

20. A pharmaceutical composition comprising the polypeptide or peptidomimetic
or fatty acid derivative of any of claims 1 to 17, the conjugate of claim 18, or the nucleic acid

of claim 19, optionally a lipid, and a pharmaceutically acceptable carrier.

21. An isolated or purified polypeptide or peptidomimetic comprising an amino
acid sequence of a portion of a Smoothened (SMO) amino acid sequence (SEQ ID NO: 3),
wherein the portion comprises an amino acid sequence of any of SEQ ID NOs: 7to 8, or a
functional variant thereof, wherein the polypeptide or peptidomimetic is less than about 50
amino acids in length, wherein the functional variant comprises the amino acid sequence of

SEQ ID NO: 80.

22.  Use of the polypeptide or peptidomimetic or fatty acid derivative of any of
claims 1 to 15 or 21 in the manufacture of a medicament for treating or preventing cancer,

treating psoriasis, or treating a neoplasm in a host.



retroinverso of SMDi 2-8 <220> <221> m sc_feature <223> wherein each of the
amno acids is the D isoner <220> <221> m sc_feature <222> (1)..(1) <223>
wherein the LEU at position 1 optionally is acetylated <400> 34 Leu Al a Lys
Phe. Ser Thr His Trp Ala Tyr Thr Leu 1510 <210> 35 <211> 11 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> SMO i 2-17-K
retroi nverso of SMIi 2-11 <Z2Qnnc2iisrmisc_feature <223> wherein each of the
am™o acids is the D isomer <220> <221> m sc feature <222> (1)..(1) <223>
wher ei n;&ﬂétéﬁ)@?gﬁ“ﬁ@% t&%@ﬂ%ﬁﬁ&%ﬁ?&@#)ﬁ“‘%‘ A KEHIREREIH0FN 38CALE Y ys Phe
Ser Thr His Trp Ala Tyr Thr Leu 1510 <210> 36 <211> 10 <212> PRT <213>
Artificial

<120> SMOOTHENED POLYPEPTIDES AND METHODS OF USE

<130> SGl158A

<150> 60/855,422
<151> 2006-10-31

<160> 94
<170> PatentIn version 3.3

<210> 1

<211> 787

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Genbank NP_005622

<400> 1
Met Ala Ala Ala Arg Pro Ala Arg Gly Pro Glu Leu Pro Leu Leu Gly
1 5 10 15

Leu Leu Leu Leu Leu teu Leu Gly Asp Pro Gly Arg Gly Ala Ala Ser
20 25 30

ser Gly égn Ala Thr Gly Pro Ggy Pro Arg Ser Ala 2;y Gly Ser Ala
4

Arg Arg Ser Ala Ala val Thr Gly Pro Pro Pro Pro Leu Ser His Cys
50 55 60

Gly Arg Ala Ala Pro Cys Glu Pro Leu Arg Tyr Asn val Cys Leu Gly
65 70 75 80

ser val Leu Pro Tyr Gly Ala Thr Ser Thr Leu Leu Ala Gly Asp Ser

Asp Ser GIn Glu Glu Ala His Gly Lys Leu val Leu Trp Ser Gly Leu
100 105 110

Arg Asn Ala Pro Arg Cys Trp Ala val Ile Gln Pro Leu Leu Cys Ala
115 120 125

val Tyr Met Pro Lys Cys Glu Asn Asp Arg val Glu Leu Pro Ser Arg
130 135 140

Thr Leu Cys Gln Ala Thr Arg Gly Pro Cys Ala Ile val Glu Arg Glu
145 150 155 160

Page 1



<220> <223> synthetic <220> <221> m sc_feature <223> SMJi 2- 20- K <220> <221>
m sc_feature <223> wherein each of the amno acids is the D isoner Page 16
<220> <221> msc_feature <222> (1)..(1) <223> wherein the K at position 1
optionally is acetylated <220> <221> m sc_feature <222> (1)..(1) <223>
wherein the LYS at position 1 optionally is acetylated <400> 36 Lys Phe Ser
Thr His Trp Ala Tyr Thr Leu 1510 <210> 37 <211> 11 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> SMi 2- 22
<220> <2217 W 5G] e”%ui%?; 502 B2 ‘N@&r&'s“w%aﬁ.ho L, LG AT f;%; ggjds is the D

i somer

Gly cys Thr Asn Glu val GIn Asn Ile Lys Phe Asn Ser Ser Gly Gln
180 185 190

Cys Glu val Pro Leu val Arg Thr Asp Asn Pro Lys Ser Trp Tyr Glu
195 200 205

Asp val Glu Gly Cys Gly Ile Gin Cys GIn Asn Pro Leu Phe Thr Glu
210 215 220

Ala Glu His GIn Asp Met His Ser Tyr Ile Ala Ala Phe Gly Ala val
225 230 235 240

Thr Gly Leu Cys Thr Leu Phe Thr Leu Ala Thr Phe val Ala Asp Trp
245 250 255

Arg Asn Ser Asn Arg Tyr Pro Ala val Ile Leu Phe Tyr val Asn Ala
260 265 270

Cys Phe Phe val Gly Ser Ile Gly Trp Leu Ala Gln Phe Met Asp Gly
275 280 285

Ala Arg Arg Glu Ile val Cys Arg Ala Asp Gly Thr Met Arg Leu Gly
290 295 300

Glu Pro Thr Ser Asn Glu Thr Leu Ser Cys val Ile Ile Phe val Ile
305 310 315 320

val Tyr Tyr Ala Leu Met Ala Gly val val Trp Phe val val Leu Thr
325 330 335

Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr Gln Pro
340 345 350

Leu Ser Gly Lys Thr Ser Tyr Phe His Leu Leu Thr Trp Ser Leu Pro
355 360 365

Phe val Leu Thr val Ala Ile Leu Ala val Ala GIn val Asp Gly Asp
370 375 380

Ser val Ser Gly Ile Cys Phe val Gly Tyr Lys Asn Tyr Arg Tyr Arg
385 390 395 400

Ala Gly Phe val Leu Ala Pro Ile Gly Leu val Leu Ile val Gly Gly
405 410 415

Tyr Phe Leu Ile Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn
420 425 430

Page 2



<400> 37 Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu 1510 <210> 38 <211> 23
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SMD12-1 <220> <221> misc_feature <222> (1)..(1) <223> wherein THR at
position 1 optionally is pal mtoylated <220> <221> m sc_feature <222>
(4)..(4) <223> wherein x at position 4 is Y, F, or benzoyl phenal ani ne (BPA)
<400> 38 Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr G n
151015 Page 17 Pro Leu Ser Ay Lys Thr Ser 20 <210> 39 <211> 25 <212> PRT
<213> Ar@'sfbr%' gﬂy T26Q%uea310Y PL N8L1 £1a<¢d0ny<27d s §g-fipat ure <223>

MDI 2- 435 440 445

CGeneri c

Met Leu Arg Leu Gly Ile Phe Gly Phe Leu Ala Phe Gly Phe val Leu
450 455 460

Ile Thr Phe Ser Cys His Phe Tyr Asp Phe Phe Asn Gin Ala Glu Trp
465 470 475 480

Glu Arg Ser Phe Arg Asp Tyr val Leu Cys Gin Ala Asn val Thr Ile
485 490 495

Gly Leu Pro Thr Lys Gln Pro Ile Pro Asp Cys Glu Ile Lys Asn Arg
500 505 510

Pro Ser Leu Leu val Glu Lys Ile Asn Leu Phe Ala Met Phe Gly Thr
515 520 525

Gly Ile Ala Met Ser Thr Trp val Trp Thr Lys Ala Thr Leu Leu Ile
530 535 540

Trp Arg Arg Thr Trp Cys Arg Leu Thr Gly Gln Ser Asp Asp Glu Pro
545 550 555 560

Lys Arg Ile Lys Lys Ser Lys Met ITe Ala Lys Ala Phe Ser Lys Arg
565 570 575

His Glu Leu Leu GIn Asn Pro Gly Gln Glu Leu Ser Phe Ser Met His
580 585 590

Thr val Ser His Asp Gly Pro val Ala Gly Leu Ala Phe Asp Leu Asn
595 600 605

Glu Pro Ser Ala Asp val ser Ser Ala Trp Ala Gln His val Thr Lys
610 615 620

Met val Ala Arg Arg Gly Ala Ile Leu Pro Gln Asp Ile Ser val Thr
625 630 635 640

Pro val Ala Thr Pro val Pro Pro Glu Glu GIn Ala Asn Leu Trp Leu
645 650 655

val Glu Ala Glu Ile Ser Pro Glu Leu Gln Lys Arg Leu Gly Arg Lys
660 665 670

Lys Lys Arg Arg Lys Arg Lys Lys Glu val Cys Pro Leu Ala Pro Pro
675 680 685

Pro Glu Leu His Pro Pro Ala Pro Ala Pro Ser Thr Ile Pro Arg Leu
690 695 700

Page 3



<220> <221> m sc_feature <222> (1)..(1) <223> wherein LEU at position 1
optionally is pal mtoylated <220> <221> m sc_feature <222>(5)..(5) <223>
wherein X at position 5is Y, F, or 4-benzoyl phenal al ani ne (BPA) <400> 39
Leu. Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr 151015 G n
Pro Leu Ser Ay Lys Thr Ser Tyr 2025 <210> 40 <211> 21 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> Ceneric
SMD12-3 <220> <221> misc_feature <222> (5)..(5) <223> wherein X at position
5is Y, FE 4- be l.al ani <2202 < i.5¢c _feature

22235 5) rR ) "o R A D e R AR TR le <

pal m toyl ated <400> 40 Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Ay

Thr Thr A Gly Asp Ser Cys Arg GlIn Gly Ala Trp Thr Leu val Ser Asn Pro
725 730 735

Phe Cys Pro Glu Pro Ser Pro Pro Gin Asp Pro Phe Leu Pro Ser Ala
740 745 750

Pro Ala Pro val Ala Trp Ala His Gly Arg Arg GIn Gly Leu Gly Pro
760 765

Ile His Ser Arg Thr Asn Leu Met Asp Thr Glu Leu Met Asp Ala Asp
770 775 780

Ser Asp Phe
785

<210> 2

<211> 13

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> sSmOoil-1

<220>

<221> misc_feature

<222> (..

<223> wherein THR at position 1 optionally 1is paimitoylated

<400> 2

Thr Phe val Ala Asp Trp Arg Asn Ser Asn Arg Tyr Pro
1 5 10

<210> 3

<211> 25

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi2-1

<220>

<221> misc_feature

<222> (L..(D .
<223> wherein LEU at position 1 optionally is palmitoylated

Page 4



151015 G n Pro Leu Ser Gy 20 Page 18 <210> 41 <211> 25 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> Ceneric
SMDi 2-4 <220> <221> misc_feature <222> (1)..(1) <223> wherein the LEU at
position 1 optionally conprises an acetyl residue <220> <221> mi sc_feature
<222>(5)..(5) <223> wherein X at position 5is Y, F, or

4- benzoyl phenal al ani ne (BPA) <400> 41 Leu Thr Tyr Ala Xaa H's Thr Ser Phe
Lys* Al a Let#t0G y3Thr Thr Tyr 151015 G n Pro Leu Ser Gy Lys Thr Ser Tyr 2025
<210> 42 <211> 23 <212> PRT. <213> Artificial <22 <223> nt hetic <220>
<221> m scLLefueTaRru?)ér ﬁia}rp 1ﬁeﬁrcs Nﬁ?‘i-i%% Fla Té %Ty T%"S{E‘"%[y'“

Gln Pro Leu Ser Gly Lys Tyr Ser Tyr
20 25

<210> 4

<211> 31

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0oi3-1

<220>

<221> misc_feature

<222> (L)..(D

<223> wherein ARG at position 1 optionally 1is palmitoylated

<400> 4

Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu
1 5 10 15

Leu Ser Glu Lys Ala Ala Ser Lys Ile Asn Glu Thr Met Leu Arg
20 25 30

<210> 5

<211> ©

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> C-term of i3

<400> 5

Leu Leu Ser Glu Lys Ala
1 5

<210> 6

<211> 8

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature

Page 5



<220> <221> m sc_feature <222> (1)..(1) <223> wherein the Y at position 1
optionally is acetyl ated <220> <221> m sc_feature <222> (1)..(1) <223>
wherein the TYR at position 1 optionally is acetylated <220> <221>
m sc_feature <222>(3)..(3) <223> wherein X at position 3 is Y, F, or
4- benzoyl phenal al ani ne (BPA) <400> 42 Tyr Ala Xaa His Thr Ser Phe Lys Ala
Leu Ay Thr Thr Tyr G n Pro 151015 Page 19 Leu Ser Ay Lys Thr Ser Tyr 20
<210> 43 <222B> 18tep 2% BRT <213> Artificial 220> <223> Synthetic <220>
<221> m sc%@gt e <223> Ceneric SMDi 2-6 <220> 221> misc_feature <222>
(1)..(1) <223> wherein the LEU at position 1 is pal mtoylated <220>

ieu Phe Ser Ile gys Ser Asn His

<210> 7

<211> 6

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> C-term of 12

<400> 7

Gly Thr Thr Tyr GIn Pro
1 5

<210> 8

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> N-term of 12

<400> 8

Tyr Ala Trp His Thr Ser Phe Lys Ala
1 5

<210> 9

<211> 21

<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220>
<221> misc_feature
<223> SMO-13-2

<220>

<221> misc_feature

<222> (1D)..(D

<223> wherein ARG at position 1 optionally 1is palmitoylated

<400> 9

Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu
1 5 10 15

Page 6



<221> m sc_feature <222>(5)..(5) <223> wherein X at position 5is Y, F, or
4- benzoyl phenal al ani ne (BPA) <400> 43 Leu Thr Tyr Ala Xaa H's Thr Ser Phe
Lys Ala Leu Ay Thr Thr Tyr 151015 A n Pro <210> 44 <211> 12 <212> PRT
<213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
Generic 5n0 2-8 <220> <221> m sc_feature <222> (1)..(1) <223> wherein the
LEU at position 1 is palmtoylated <220> <221> m sc_feature <222> (5)..(5)
<223> wherein X at position 5 is Y, F, or 4-benzoyl phenal al ani ne (BPA)
<400> 44L£§quh§]T¥rsAﬁg Xaa His Thr Ser Phe Lys Ala Leu 1510 Page 20
S 9 2

<210> 45 12> PRT <213> Artificial <220> <223> Synthetic
<210> 10
<211> 26
<212> PRT
<213> Artificial
<220>

<223> Synthetic

<220>
<221> misc_feature
<223> Smoi3-4

<220>

<221> misc_feature

<222> (..

<223> wherein LEU at position 1 optionally is palmitoylated

<400> 10

Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu Leu Ser Glu Lys Ala
1 5 10 15

Ala Ser Lys Ile Asn Glu Thr Met Leu Arg
20 25

<210> 11

<211> 31

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi3-5-K

<400> 11

Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu
1 5 10 15

Leu Ser Glu Lys Ala Ala Ser Lys Ile Asn Glu Thr Met Leu Arg
20 25 30

<210> 12

<211> 16

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature

Page 7



<220> <221> m sc_feature <223> Generic SMJi 2-10 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein the T at position 1 optionally is

pal mtoyl ated <220> <221> misc_feature <222> (4)..(4) <223> wherein X at
position 4 is Y, F, or 4-benzoyl phenal al ani ne (BPA) <400> 45 Thr Tyr Al a
xaa H's Thr Ser Phe Lys Ala Leu 1510 <210> 46 <211> 11 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> Ceneric
SMDT 2- 11 <2203 <2i@d>ismpac_feature <222> (1)..(1) <223> wherein the LEU at
position 1 EBBioqglly is pal mtoylated <220>

Leu Leu Ser Glu Lys Ala Ala Ser Lys Ige Asn Glu Thr Met Leu Arg
1 5 1 15

<210> 13

<211> 26

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi3-7-K

<400> 13

Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu Leu Ser Glu Lys Ala
1 5 10 15

Ala Ser Lys Ile Asn Glu Thr Met Leu Arg
20 25

<210> 14

<211> 18

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220> )
<221> misc_feature
<223> SMO-1i3-8

<220>

<221> misc_feature

<222> (1)..(D ) ) .

<223> wherein ARG at position 1 optionally is palmitoylated
<400> 14

Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu
1 5 10 15
Leu Ser

<210> 15

<211> 13

<212> PRT

<213> Artificial

<220>
<223> Synthetic
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<221> m sc_feature <222> (5)..(5) <223> wherein X at position 5is Y, F, or
4- benzoyl phenal al ani ne (BPA) <400> 46 Leu Thr Tyr Ala Xaa H's Thr Ser Phe
Lys Ala 1510 <210> 47 <211> 10 <212> PRT <213> Artificial <220> <223>

Synt hetic <220> Page 21 <221> m sc_feature <223> Ceneric SnO 2-12 <220>
<221> m sc_feature <222> (1)..(1l) <223> wherein the THR at position 1
optionally is pal mtoyl at ed <220> <221> misc _feature <222> (4)..(4) <223>
wher ei n R28¢ p03| t# on 4 is Y, F, or 4-benzoyl phenal al ani ne (BPA) <400> 47
Thr Tyr 3 %mg% H383 F Ser Phe Lys Ala 1510 <210> 48 <211> 10 <212> PRT

<213> Artificial <220> <223> Synthetic <220>
<220>
<221> misc_feature
<222> (..
<223> wherein ARG at position 1 optionally is palmitoylated

<400> 15

Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn His
1 5 10

<210> 16

<211> 14

<212> PRT

<213> Artificial

<220> ]
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi3-12-K

<400> 16

Ser Glu Lys Ala Ala Ser Lys Ile Asn Glu Thr Met Leu Arg
1 5 10

<210> 17

<211> 25

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> SMO 1i2-2

<220>

<221> misc_feature

<222> (D..(D ) )

<223> wherein LEU at position 1 optionally is palmitoylated

<400> 17

Leu Thr Tyr Ala Trp His Thr Ser Phe &%s Ala Leu Gly Thr I?r Tyr
1 5

Gln Pro Leu Ser Gly Lys Thr Ser Tyr
20 25

<210> 18

<211> 21

<212> PRT

<213> Artificial

<220>
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<221> m sc_feature <223> CGeneric SMJi 2-13 <220> <221> m sc_feature <222>
(1)..(1) <223> wherein the THR at position 1 optionally is acetyl ated <220>
<221> msc_feature <222> (4)..(4) <223> wherein X at position 4 is Y, F, or
4- benzbyl phenal al ani ne (BPA) <400> 48 Thr Tyr Ala Xaa Hi s Thr Ser Phe Lys
Ala 1510 <210> 49 <211> 12 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> Generic SnO 2-16 <220> <221> m sc_feature
<223> whereiZ3>eaohtisftithe am no acids is the D isoner <220> <221>
m sc_feature <222> (8)..(8) Page 22 <400> 49

<220>

<221> misc_feature
<223> SMO i2-3

<220>

<221> misc_feature

<222> (D..(D ) )

<223> wherein the LEU at position 1 optionally 1is palmitoylated

<400> 18

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15

Gln Pro Leu Ser Gly
20

<210> 19

<211> 25

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi12-4-K

<220>

<221> misc_feature

<222>  (1)..(1) _ .

<223> wherein LEU at position 1 optionally is acetylated

<400> 19

Leu Thr Tyr Ala Trp His Thr Ser Phe L%s Ala Leu Gly Thr I?r Tyr
1 5 1

GIn Pro Leu Ser Gly Lys Thr Ser Tyr
20 25

<210> 20

<211> 23

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMO i2-5-K

<220>

<221> misc_feature

<222> (D..(D ]

<223> wherein the Y at position 1 optionally is acetylated
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Leu Ala Lys Phe Ser Thr H's Xaa Ala Tyr Thr Leu 1510 <210> 50 <211> 11
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> Ceneric SMIi 2-17 <220> <221> m sc_feature <223> wherein each of the
amno acids is the D isomer <220> <221> misc_feature <222> (1)..(1) <223>
wherein the ALA at position 1 optionally is acetylated <220> <221>
msc_feature <222> (7)..(7) <223> wherein X at position 7 is Y, F, or

4- benzoylﬁﬁ@nalala ne BPA) <400> 50 Ala Lys Phe Ser Thr His Xaa Ala Tyr
Thr Leu 15537 <%§&53 WF11> 10 <212> PRT <213> Artificial <220> <223>
Synt heti c<223> wherein the TYR at position 1 optionally is acetylated

<400> 20

Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr GIn Pro
1 5 10 15

Leu Ser Gly Lys Thr Ser Tyr
20

<210> 21

<211> 18

<212> PRT

<213> Artificial

<220> _
<223> Synthetic

<220>
<221> misc_feature
<223> SMO 1i2-6

<220>

<221> misc_feature

<222> (D..D

<223> wherein the LEU at position 1 optionally is palmitoylated

<400> 21

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15

Gln Pro

<210> 22

<211> 13

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220> )
<221> misc_feature
<223> SMO i2-7-K

<400> 22

Gly Thr Thr Tyr Gln Pro Leu Ser Gly L%s Thr ser Tyr
1 5 1

<210> 23

<211> 12

<212> PRT

<213> Artificial

<220>
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<220> <221> misc_feature <223> Generic SM)12-20 <220> <221> nisc_feature
<223> wherein each of the amno acids is the D isonmer <220> <221>

m sc_feature <222> (1)..(1) <223> wherein the K at position 1 optionally is
acetyl ated <220> <221> m sc_feature <222> (1)..(1) <223> wherein the LYS at
position 1 optionally is acetylated Page 23 <220> <221> m sc_feature <222>
(6)..(6) <223> wherein X at position 6 is Y, F, or 4-benzoyl phenal al ani ne
(BPA) <4Q2Q3> 53%ynyhetRhe Ser Thr His Xaa Ala Tyr Thr Leu 1510 <210> 52 <211>

11 <212> PRT

m sc_f eatupe
<221>
<223>

<220>
<221>
<222>
<223>

<400>

<213> Artificial <220> <223> Synthetic <220> <221>

misc_feature
SMO i12-8

misc_feature

(L..(1D
wherein the LEU at position 1 optionally is palmitoylated
23

Leu Thr Tyr Ala Trp His Thr Ser Phe &%s Ala Leu
1 5

<210> 24

<211> 12

<212> PRT

<213> Artificial

<220> .

<223> Synthetic

<220>

<221> misc_feature

<223> SMO 12-9

<220>

<221> misc_feature

<222> (D). (D . ' _
<223> wherein the LEU at position 1 optionally is acetylated
<400> 24

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 25

<211> 11

<212> PRT

<213> Artificial

<220> )

<223> Synthetic

<220>

<221> misc_feature

<223> SMO i2-10

<220>

<221> misc_feature

<222> (1)..(D) o ] _ .
<223> wherein the THR at position 1 optionally is paimitoylated
<400> 25

Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu

1 5 10

<210>. 26

<211> 11
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<223> Ceneric SMIi 2-22 <220> <221> m sc_feature <223> wherein each of the
amno acids is the D isoner <220> <221> m sc_feature <222> (7)..(7) <223>
wherein X at position 7 is Y, F, or 4-benzoyl phenal al ani ne (BPA) <400> 52
Al a.Lys Phe Ser Thr H's Xaa Ala Tyr Thr Leu 1510 <210> 53 <211> 25 <212>
PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
Generic SMD12-23 <220> <221> m sc_feature <222> (1)..(1) <223> wherein LEU
at positiadii @ ijonal ly is pal mtoylated <220> <221> <222> <223>

i sc_f eatrlé” (B Y

3 13herein X at position 5is Y, F, or

4- benzoyl phepal al ani ne (BPA) <400> 53 Leu Thr Tyr Ala Xaa H's Thr Ser Phe
Lys Al a Lea3d pydthetihr Tyr

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

misc_feature
SMO i2-11

misc_feature
(1.2 (D) - | . .
wherein the LEU at position 1 optionally is palmitoylated

26

Leu Thr Tyr Ala Trp His Thr Ser Phe i%s Ala
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

27

10

PRT
Artificial

Synthetic

misc_feature
SMO 12-12

misc_feature
(D). (D) . | | |
wherein the THR at position 1 optionally is palmitoylated

27

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys
1 5 10

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

1

28

10

PRT
Artificial

synthetic

misc_Teature
SMO j2-13

misc_feature

(..
wherein the THR at position 1 optionally is acetylated
28

Thr Tyr Ala Trp His Thr Ser Phe Lys iga

5
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151015 Page 24 Gn Pro Leu Ser Ay Lys Thr Ser Tyr 2025 <210> 54 <211> 12
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SMDi 2- 18 <220> <221> misc_feature <222> (1)..(1l) <223> wherein the
LEU at position 1 optionally is palmtoylated <220> <221> m sc_feature
<222>(5)..(5) <223> wherein X at position 5 is BPA <400> 54 Leu Thr Tyr Al a
Xaa H's Thr Ser Phe Lys Ala Leu 1510 <210> 55 <211> 16 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> SMi 2-14
<400> 55 Mal Trp Phe Val Val Leu Thr Tyr Ala Trp H's Thr Ser Phe Lys Al a

Leu <211> 25
<212> PRT
<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature )
<223> SMOi2-23-K (i2-2 doubly palmitylated)

<220>

<221> misc_feature

<222> (1D..(D ) _

<223> wherein the LEU at position 1 optionally is palmitoylated

<400> 29

Leu Thr Tyr Ala Trp His Thr Ser Phe i%s Ala Leu Gly Thr {gr Tyr
1 5

Gln Pro Leu Ser Gly Lys Thr Ser Tyr
20 25

<210> 30

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220> )
<221> misc_feature
<223> SMDi2-24

<220> )
<221> misc_feature o )
<223> wherein each amino acid is the D isomer

<220>

<221> misc_feature

<222> (.. _ _

<223> wherein LEU at position 1 optionally is palmitoylated

<400> 30

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 31

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
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151015 <210> 56 <211> 15 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> SMDi 2-15 <400> 56 Trp Phe Val Val Leu Thr
Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Page 25 <210> 57 <211> 12 <212>
PRT. <213> Artificial <220> <223> Synthetic <220> <221> mi sc_feature <223>
SMDi 2- 24 <220> <221> mi sc_feature <223> wherein each amno acid is the D
i somer <220> <221> misc_feature <222> (1)..(1) <223> wherein the LEU at
posi ti on<12bptm16nafdgyurts pal m t oyl at ed <220> <221> m sc _feature <222>
(5)..(5) 2%

<220>

<221> misc_feature o ]
<223> wherein each amino acid is the D isomer

<220>

<221> misc_feature

<222> (L..(D

<223> wherein the LEU at position 1 optionally is acetylated

<400> 31

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 32

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-26

<220>

<221> misc_feature

<222> (D..(D

<223> where1n the LEU at position 1 optionally comprises myristate

<400> 32

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 33

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220> )
<221> misc_feature
<223> Forward seq of i2-20

<400> 33

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys
1 5 10

<210> 34

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic
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<223> wherein X at position 5 is Y, F, or 4-benzoyl phenal al ani ne (BPA)
<400> 57 Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu 1510 <210> 58
<211> 12 <212> PRT <213> Artificial <220> <223> Synthetic <220> <221>

m s¢c_feature <223> SMi 2-25 <220> <221> m sc_feature <223> wherein each of
the amnio acids is the D isoner <220> <221> m sc_feature <222> (1)..(1)
<223> wherein the LEU at position 1 optionally is acetylated <220> <221>
m sc_feature <222>(5)..(5) <223> wherein X at position 5is Y, F, or
4-benzoyL9analalanine (BPA) <400> 58 Leu Thr Tyr Ala Xaa Hi's Thr Ser Phe

Lys Al a Leph 150 Pagsurd
<223> SMO i12-16-K

retroinverso of SM0Oi2-8

<220>
<221> misc_feature _ ] i i
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (1)..(D ) ] .

<223> wherein the LEU at position 1 optionally is acetylated

<400> 34

Leu Ala Lys Phe Ser Thr His Trp Ala T%r Thr Leu
1 5 1

<210> 35

<211> 11

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMO i2-17-K retroinverso of smoi2-11

<220>
<221> misc_feature . ] ) )
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (..(D

<223> wherein the ALA at position 1 optionally is acetylated

<400> 35

Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu
1 5 10

<210> 36

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMDi12-20-K

<220>

<221> misc_feature ) i i )
<223> wherein each of the amino acids is the D isomer
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<210> 59 <211> 12 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<221> m sc_feature <223> SMDi 2-26 <220> <221> m sc_feature <222> (1)..(1)
<223> wherein the LEU at position 1 optionally is nyristoylated <220> <221>
m sc_feature <222> (5)..(5) <223> wherein X at position 5is Y, F, or

4- benzoyl phenal al ani ne (BPA) <400> 59 Leu Thr Tyr Ala Xaa H's Thr Ser Phe
Lys Ala Leu 1510 <210> 60 <211> 32 <212> PRT <213> Artificial <220> <223>
Synthet|092220> <221> m sc_feature <223> Generic SMi 3-5 <220> <221>

nlsc fea%gb§> §2?51§$?Te (32) <223> wherein X at position 32 is K, C,

T8 ROtHat i it Cpdx6 k thn( DBA); o 1 dii@anadvaproeanei ¢ aci d ( DPA)
<220> <221> nlsc _feature <222> (32)..(32)

<221> misc_feature
<222> (..(L .
<223> wherein the LYS at position 1 optionally 1is acetylated

<400> 36

Lys Phe ser Thr His Trp Ala Tyr Thr Leu
1 5 10

<210> 37

<211> 11

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-22

<220>
<221> misc_feature ) ] ]
<223> wherein each of the amino acids is the D isomer

<400> 37

Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu
1 5 10

<210> 38

<211> 23

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> sMoiz2-1

<220> ’

<221> misc_feature

<222> (D)..(L

<223> wherein THR at position 1 optionally is paimitoylated

<220>

<221> misc_feature

<222> (4)..(4)

<223> wherein X at position 4 is Y, F, or benzoylphenalanine (BPA)

<400> 38
Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr Gln
1 5 10 15
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<223> wherein X at position 32 is optionally pal mtoylated <400> 60 Arg Ay
Val Met Thr Leu Phe Ser Ile Lys Ser Asn Hs Pro Ay Leu 151015 Leu Ser Qu
Lys Ala Ala Ser Lys Ile Asn Gu Thr Met Leu Arg Xaa 202530 <210> 61 <211>
17 <212> PRT <213> Artificial Page 27 <220> <223> Synthetic <220> <221>
m sc_feature <223> Generic SnO 3-6 <220> <221> m sc_feature <222>

(17) . (17) <223> wherein x at position 17 is K C, honocys, Orn,

di am noblﬂroyrueg RCi @ﬂy( oBAYhr gierdi ani nopropanoi ¢ acid (DPA) <220> <221>

m sc_feature <222> ((17) .(17) <223> wherein x at position 17 optionally is
pal m toyl ated <400> 61 Leu Leu Ser Gu Lys Ala Ala Ser Lys Ile Asn Qu Thr
Met Leu ARIP>153915 xaa <210> 62 <211> 27 <212> PRT <213> Artificial <220>
<223> Syrj%%ﬁ' RT

<213> Artificial

<220> _
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-2

<220>

<221> misc_feature

<222> ()..(D ]

<223> wherein LEU at position 1 optionally 1is palmitoylated

<220>

<221> misc_feature

<222> (5)..(5

<223> wherein X at position 5 is Y, F, or 4-benzoyliphenalalanine (BPA)

<400> 39

teu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15

Gln Pro Leu Ser Gly Lys Thr Ser Tyr
20 25

<210> 40

<211> 21

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-3

<220>

<221> misc_feature

<222> (5)..(5) )

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<220>

<221> misc_feature

<222> (5)..(5)

<223> wherein’ the LEU at position 1 optionally is palmitoylated

<400> 40

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10

Gln Pro Leu Ser Gly
20
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<220> <221> m sc_feature <223> Generic SMi 3-7 <220> <221> m sc_feature
<222> (27)..(27) <223> wherein x at position 27 is K, C, honmocys, Orn,
di am nobutyr| c acid (oBA), or diam nopropanoic acid (oPA) <220> <221>
m sc_feature <222> (27)..(27) <223> wherein X at position 27 optionally is
pal m t oyl at ed <400> 62 Leu Phe Ser Ile Lys Ser Asn H's Pro Gy Leu Leu Ser
G u Lys Ala 151015 Ala Ser Lys Ile Asn Qu Thr Met Leu Arg Xaa 2025 <210>
63 <211> 15 <212> PRT <213> Artificial Page 28 <220> <223> Synthetic <220>
<221> m_ ture <223> SMDi 3-12 - <220> <221> m sc_feature <222>
(15).. §§°’ > wherein X at position 15 is K, C  honmpCys, On,
di am nob&lgrltﬂam d DBA) or di am nopropanoic acid (DPA), wherein X at
posi ti of?Es obttiibHdRy is pal mitoyl ated <400> 63 Ser Gu Lys Ala Ala Ser
Lys IleAsftd Gu Thr Met Leu Arg Xaa

<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMDOi2-4

<220>

<221> misc_feature

<222> (..

<223> whergin the LEU at position 1 optionally comprises an acetyl
residue

<220>

<221> misc_feature

<222> (5)..(5)

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 41

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lgs Ala Leu Gly Thr Igr Tyr
1 5 1

GIn Pro Leu Ser Gly Lys Thr Ser Tyr
20 25

<210> 42

<211> 23

<212> PRT

<213> Artificial

<220> )
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-5

<220>

<221> misc_feature

<222> (D..(D

<223> wherein the Y at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (L..(L

<223> wherein the TYR at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (3)..(3) _

<223> wherein X at position 3 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 42

Tyr Ala Xaa His Thr Ser Phe Lys Ala Lgu Gly Thr Thr Tyr gén Pro
1 5 1
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151015 <210> 64 <211> 26 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> SM)12-4 <220> <221> m sc_feature <222>
(1)..(1) <223> wherein LEU at position 1 conprises acetate <220> <221>

m sc_feature <222> (26)..(26) <223> wherein X at position 26 is K, C,
honoCys, On, diam nobutyric acid (DBA), or diam nopropanoic acid (DPA)
<220> <221> m sc_feature <222> (26)..(26) <223> wherein X at position 26
optionally is pal mtoylated <400> 64 Leu Thr Tyr Ala Trp Hi s Thr Ser Phe

Lys Al a \/ T 1015 G n Pro Leu Ser Ay Lys Thr Ser Tyr Xaa
BLEH€EF<%1E%%52?{F‘E%E>

2025 <21 RT <213> Artificial <220> <223> Synthetic
<220>

<210> 43

<211> 18

<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220>
<221> misc_feature
<223> Generic SMOi2-6

<220>

<221> misc_feature

<222> (1)..(D

<223> wherein the LEU at position 1 is palmitoylated

<220>

<221> misc_feature

<222> (5)..(5) .

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 43

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15

Gln Pro

<210> 44

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-8

<220>

<221> misc_feature

<222> (1)..(1D _

<223> wherein the LEU at position 1 is palmitoylated

<220>

<221> misc_feature

<222> (5)..(5 )

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 44
Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu
1 5 10
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<221> m sc_feature <223> SMJi 2-5 <220> <221> m sc_feature <222> (1)..(1)
<223> wherein Y at position 1 conprises acetate <220> <221> m sc_feature
<222> (1)..(1) <223> wherein TYR at position 1 conprises acetate <220>
<22]1> msc_feature <222> (24)..(24) <223> wherein X at position 24 is K, C,
honoCys, On, diam nobutyric acid (DBA), or diam nopropanoic acid (DPA)
<220> <221> m sc_feature <222> (24)..(24) <223> wherein X at position 24
optionakkio> s4pal mit oyl at ed <400> 65 Tyr Ala Trp His Thr Ser Phe Lys Ala
Leu Glyj i T% Tyr G n Pro 151015 Leu Ser Gy Lys Thr Ser Tyr Xaa 20 <210>
66 <2113514 <Rx2piRBT <213> Artificial <220> <223> Synt hetic <220> <221>

m sc_f ea’tz%e <223> SMDi 2-7 <220> <221> misc_feature
< >

<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0Oi2-10

<220>

<221> misc_feature

<222> (D..(L

<223> wherein the T at position 1 optionally is palmitoylated

<220>

<221> misc_feature

<222> )..(4d) )

<223> wherein X at position 4 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 45

Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 46
<211> 11
<212> PRT
<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-11

<220>

<221> misc_feature

<222> (D..(L)

<223> wherein the LEU at position 1 optionally is palmitoylated

<220>

<221> misc_feature

<222> (5)..(5) )

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 46

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala
1 5 10

<210> 47
<211> 10
<212> PRT
<213> Artificial

<220>
<223> Ssynthetic

<220>
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<222> (14)..(14) <223> wherein X at position 14 is K, C, honmoCys, On, or
di am nobutyric acid (DBA), or diam nopropanoic acid (DPA); wherein X at
position 14 optionally is palmtoylated <400> 66 Ay Thr Thr Tyr Gn Pro
Leu,Ser Gy Lys Thr Ser Tyr Xaa 1510 <210> 67 <211> 13 <212> PRT <213>
Artificial Page 30 <220> <223> Synthetic <220> <221> m sc_feature <223>
SnO 2-16 <220> <221> m sc_feature <223> wherein each of the amno acids is
the D i s@abr mPR0Peaxt®Pd> misc_feature <222> (1)..(1) <223> wherein LEU at
posi ti orf2E3ppEEtiarl IY0i & cet yl at ed <220> <221> nisc_feature <222>
(13)..(1L3»0=<223> wherein X at position 13 is K, C, honoCys, On,
dianinob%ﬂ imianf%n@DBA), or di am nopropanoi c acid (DPA) <220> <221>
m sc.f ggﬁeg?ﬁ paB D) il 3)0sPE37 1UBSEEM TS B ROR L PRedd OPLiONAIlY s

<220>

<221> misc_feature

<222> (4)..(4D

<223> wherein X at position 4 1is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 47

Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala
1 5 10

<210> 48

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0i2-13

<220>

<221> misc_feature

<222> (1..(D . ]

<223> wherein the THR at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> 4)..(4D) )

<223> wherein X at position 4 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 48

Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala
1 5 10

<210> 49

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-16

<220>
<221> misc_feature ) _ ] )
<223> wherein each of the amino acids is the D isomer

<220>
<221> misc_feature
<222> (8)..(8)
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Leu Ala Lys Phe Ser Thr H's Trp Ala Tyr Thr Leu Xaa 1510 <210> 68 <211> 12
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> 5n012- 17 <220> <221> m sc_feature <223> wherein each of the am no
acids is the D isoner <220> <221> m sc_feature <222> (1)..(1) <223> wherein
the ARG at position 1 optionally is acetylated <220> <221> m sc_feature
<222> (12)..(12) <223> wherein X at position 12 is K, C, honmoCys, On,

di am nobuR33i cwheckth KDBAPOSOriodigafs 1o pF o panbibenzuyil heriRm)anim §8PA2 21>

m sc_f eat y (E & <AL2> (12)..(12) <223> wherein X at position 12 optionally is
pal mtoyl ated <400> 68 Page 31 Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu

Xaa 1510teu Ala Lys Phe Ser Thr His Xaa Ala T%r Thr Leu
1 5 1

<210> 50

<211> 11

<212> PRT

<213> Artificial

<220>
<223> sSynthetic

<220>
<221> misc_feature
<223> Generic SM0i2-17

<220> '
<221> misc_feature ) ) ) .
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (.. )

<223> wherein the ALA at position 1 optionally 1is acetylated

<220>

<221> misc_feature

<222> (D..(7)

<223> wherein X at position 7 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 50

Ala Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu
1 5 10

<210> 51

<211> 10

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> Generic SM0i2-20

<220> _
<221> misc_feature ) _ _ )
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (D..(D

<223> wherein the K at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (1)..(D

<223> wherein the LYS at position 1 optionally is acetylated
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<210> 69 <211> 11 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<221> m sc_feature <223> SMD12-20 - <220> <221> nmisc_feature <223> wherein
each of the amino acids is the D isoner <220> <221> m sc_feature <222>
(1)..(1) <223> wherein K at position 1 optionally is acetylated <220> <221>
msc_feature <222> (1)..(1) <223> wherein LYS at position 1 optionally is
acetyl ated <220> <221> msc_feature <222> (11)..(11) <223> wherein x at
posi ti on<2_21>>opt| onfal %r is pal mtoyl ated <220> <221> ni sc _feature <222>
(12). (125%%2 i®n x at position 12 is K, C honmpoCys, Orn,

di am nobumu thafaé ((BEAbos@ﬁordIGam NOPH, OBﬁWOb&z@QI;ﬂmeﬁﬂ%A)mﬁm@O@PAﬁg Lys Phe
Ser Thr Hi s Try Ala Tyr Thr Leu xaa 1510 <210> 70 <211> 26 <212> PRT <213>
Artifici&t00> 51

Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu
1 5 10

<210> 52

<211> 11

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Genheric SMOi2-22

<220>
<221> misc_feature _ _ ] ]
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (D)..(D)

<223> wherein X at position 7 is Y, F, or 4-benzoyliphenalalanine (BPA)

<400> 52

Ala Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu
1 5 10

<210> 53

<211> 25

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> . Generic SMOi2-23

<220>

<221> misc_feature

<222> (..

<223> wherein LEU at position 1 optionally is palmitoylated

<220>

<221> misc_feature

<222> (5)..(5) )

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 53
Lteu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15
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<220> <223> Synthetic <220> <221> misc_feature <223> SMD12-23 <220> <221>
m sc_feature <222> (1)..(1) <223> wherein each of L at position 1 and X at
position 26 optionally is palimtoylated Page 32 <220> <221> m sc_feature
<222> (26)..(26) <223> wherein X at position 26 is K, C, homoCys, On,

di am nobutyric acid (DBA), or diam nopropanoic acid (DPA) <220> <221>

m sc_feature <222> (26)..(26) <223> wherein each of L at position 1 and X
at ‘posi 61roAr@6.eopeiroslal Lys iTBr pariTirt oyl at ed <400> 70 Leu Thr Tyr Ala Trp
H's Thr Ser Phe [’s Ala Leu Ay T Thr Tyr 151015 G n Pro Leu Ser Ay Lys
Thr Ser Tyr Xaa 2025 <210> 71 <211> 26 <212> PRT <213> Artificial <220>

<210> 54
<211> 12
<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-18

<220>

<221> misc_feature

<222> (..

<223> wherein the LEU at position 1 optionally is palmitoylated

<220>

<221> misc_feature

<222> (5)..(5%)

<223> wherein X at position 5 is BPA

<400> 54

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 55

<211> 16

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMoi2-14

<400> 55

val Trp Phe val val Leu Thr Tyr Ala Tgp His Thr Ser pPhe Lgs Ala Leu
1 5 1 1

<210> 56

<211> 15

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi2-15

<400> 56

Trp Phe val val Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
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<223> Synthetic <220> <221> m sc_feature <223> Ceneric SMJi 2-4 <220> <221>
m sc_feature <222> (1)..(1) <223> wherein LEU at position 1 optionally is
acetyl ated <220> <221> misc_feature <222>(5)..(5) <223> wherein X at
position 5 is Y, F, or 4-benzoyl phenal al ani ne (BPA) <220> <221>

m sc_feature <222> (26)..(26) <223> wherein X at position 26 is K, C,
honmoCys, Orn, diam nobutyric acid (DBA), or diam nopropanoic acid (DPA)
<220> <221> m sc_feabure <222> (26). 1026) <223> wher@pbn X at position 26
optionally is palmtoylated <400> 71 Leu Thr Tyr Ala Xaa Hi s Thr Ser Phe

Lys Al ackess Gy Thr Thr Tyr 151015 G n Pro Leu Ser Ay Lys Thr Ser Tyr Xaa

2025 <2XQ*1>721%x211> 24 Page 33
<212> PRT
<213> Artificial

<220> ,
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-24

<220> )
<221> misc_feature ] o )
<223> wherein each amino acid is the D isomer

<220>

<221> misc_feature

<222> (1)..(D)

<223> wherein the LEU at position 1 optionally is palmitoylated

<220>

<221> misc_feature

<222> (5)..(5)

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 57

Leu Thr Tyr Ala Xaa His Thr Sser Phe Lys Ala Leu
1 5 10

<210> 58

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-25

<220> _
<221> misc_feature S )
<223> wherein each of the aminio acids is the D isomer

<220>

<221> misc_feature

<222> (D..(D

<223> wherein the LEU at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (5)..(%) .

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)
<400> 58

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu
1 5 10
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<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> CGeneric SMIi 2-5 <220> <221> msc_feature <222> (1)..(1) <223> wherein
Y at position 1 optionally is acetylated <220> <221> m sc_feature <222>
(1)..(1) <223> wherein TYR at position 1 optionally is acetylated <220>
<221> m sc_feature <222>(3)..(3) <223> wherein X at position 3 is Y, F, or
4- benzoyl phenal al ani ne (BPA) <220> <221> misc_feature <222> (24)..(24)
<223> vvherel n X at position 24 is K, C, honoCys, On, diam nobutyri c acid
(DBA) , or2 @ nopropanoi c acid (DPA) <220> <221> rrisc _feature <222>

(24). (%61252 $ wherein X at position 24 optionally is pal mtoylated <400>
72 Tyr A2d3Xaartifsci@r Ser Phe Lys Ala Leu Ay Thr Thr Tyr A n Pro

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-26

<220>

<221> misc_feature

<222> (D..(D

<223> wherein the LEU at position 1 optionally is myristoylated

<220>

<221> misc_feature

<222> (5)..(5 )

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 59

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 60

<211> 32

<212> PRT

<213> Artificial

<220> )
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi3-5

<220>

<221> misc_feature

<222> (32)..(32) )

<223> wherein X at position 32 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or d1am1nopropane1c acid (DPA)

<220>

<221> misc_feature

<222> (32)..(32)

<223> wherein X at position 32 1is optionally palmitoylated

<400> 60

Arg Gly val mMet Thr Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu
1 5 10 15

Leu Ser Glu Lys Ala Ala Ser Lys Ile Asn Glu Thr Met Leu Arg Xaa
20 : 25 30

<210> 61

<211> 17

<212> PRT

<213> Artificial

Page 27



151015 Leu Ser @y Lys Thr Ser Tyr Xaa 20 <210> 73 <211> 13 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> Ceneric
SMDi 2-16 <220> <221> mi sc_feature <223> wherein each of the amno acids is
the,D isomer <220> <221> m sc_feature <222> (1)..(1) <223> wherein LEU at
position 1 optionally is acetylated Page 34 <220> <221> m sc_feature <222>
8)..(8) <223> wherein X at position 8 is Y, F, or 4-benzoyl phenal al ani ne
(BF’A) <220> <221> msc_feature <222> (13)..(13) <223> wherein x at position

13 is K =53 orn, diam nobutyric aci d (ORA), or diam nopropanoic
acid (oPX 3>2%8'r8 <§§i> msc_feature <222> (13)..(13)

<220>
<221> misc_feature
<223> Generic SMOi3-6

<220>

<221> misc_feature

<222> (A7)..(17

<223> wherein X at position 17 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or d1am1nopropano1c acid (DPA)

<220>

<221> misc_feature

<222> (A7)..7)

<223> wherein X at position 17 optionally is palmitoylated

<400> 61

Leu Leu Ser Glu Lys Ala Ala Ser Lys Ile Asn Glu Thr Met Leu Arg
1 5 10 15

Xaa

<210> 62

<211> 27

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0i3-7

<220>

<221> misc_feature

<222> Q7)..(027)

<223> wherein X at position 27 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or d1am1nopropano1c acid (DPA)

<220>

<221> misc_feature

<222> @27)..027)

<223> wherein X at position 27 optionally is palmitoylated

<400> 62

Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu Leu Ser Glu Lys Ala
1 5 10 15

Ala Ser Lys Ile Asn Glu Thr Met Leu Arg Xaa
20 25

<210> 63

<211> 15

<212> PRT

<213> Artificial
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<223> wherein x at position 13 optionally is pal mtoylated <400> 73 Leu Al a
Lys Phe Ser Thr His xaa Ala Tyr Thr Leu xaa 1510 <210> 74 <211> 12 <212>
PRT <213> Artificial <220> <223> Synthetic <220> <221> misc_feature <223>
Generic SMi 2-17 <220> <221> misc_feature <223> wherein each of the am no
acids is the D isoner <220> <221> m sc_feature <222> (1)..(1) <223> wherein
ARG at position 1 optionally is acetylated <220> <221> m sc_feature <222>
(7). .(7) <223> wherein x at position 7 is Y, F, or 4-benzoyl phenal al ani ne
(BPA) £ %p> <p21>.nmisc_feature <222> (12)..(12) <223> wherein X at position
is R“C HOWLYS, On, diamnobutyric acid (oBA), or diam nopropanoic
acid (DE? <220> <221> m sc_feature <222> (12)..(12)
< >

<221> misc_feature
<223> SMoi3-12 -

<220>
<221> misc_feature
<222> (15)..(15
<223> wherein X at position 15 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA), wherein X at position
~ 15 optionally is palmitoylated

<400> 63

ser Glu Lys Ala Ala Ser Lys Ile Asn Glu Thr Met Leu Arg Xaa
1 5 15

<210> o4

<211> 26

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> smoi2-4

<220>

<221> misc_feature

<222> (1..(D

<223> wherein LEU at position 1 comprises acetate

<220>

<221> misc_feature

<222> (26)..(26)

<223> wherein X at position 26 is K, C, homoCys, oOrn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (26)..(26)

<223> wherein X at position 26 optionally is palmitoylated

<400> 64

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15
Gln Pro Leu Ser Gly Lys Thr ser Tyr Xaa

20 25

<210> 65

<211> 24

<212> PRT

<213> Artificial

<220>
<223> Synthetic
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<223> wherein X at position 12 optionally is palmtoylated <400> 74 Al a Lys
Phe ser Thr His xaa Ala Tyr Thr Leu Xaa 1510 <210> 75 Page 35 <211> 11
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> Ceneric SMIi 2-20 <220> <221> m sc_feature <223> wherein each of the
amno acids is the D isonmer <220> <221> misc_feature <222> (1)..(1) <223>
wherein K at position 1 optionally is acetylated <220> <221> m sc_feature
<222> (1)..(1) <223> wherein LYS at position 1 optionally is acetyl ated
<220> <223 msc_feature

<221> misc_feature
<223> SM0i2-5

<220>

<221> misc_feature

<222> (L..(L)

<223> wherein Y at position 1 comprises acetate

<220>

<221> misc_feature

<222> (..

<223> wherein TYR at position 1 comprises acetate

<220>

<221> misc_feature

<222> (24)..(Q24)

<223> wherein X at position 24 is K, C, homoCys, oOrn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (24)..Q24)

<223> wherein X at position 24 optionally is palmitoylated

<400> 65

Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr Gln Pro
1 5 10 15

Leu Ser Gly Lys Thr Ser Tyr Xaa
20

<210> 66

<211> 14

<212> PRT

<213> Artificial

<220> )
<223> Ssynthetic

<220>
<221> misc_feature
<223> SMoi2-7

<220>

<221> misc_feature

<222> (14)..(14)

<223> wherein X at position 14 is K, C, homoCys, orn, or diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA); wherein X at position
14 optionally is palmitoylated

<400> 66

Gly Thr Thr Tyr Gin Pro Leu Ser Gly Lys Thr Ser Tyr Xaa
1 5 10

<210> 67

<211> 13

<212> PRT

<213> Artificial
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<222> (6)..(6) <223> wherein X at position 6 is Y, F, or
4- benzoyl phenal al ani ne (BPA) <220> <221> misc_feature <222> (11)..(11)
<223> wherein X at position 11 is K, C, honoCys, Orn, diam nobutyric acid
(DBA), or diam nopropanoic acid (DPA) <220> <221> misc_feature <222>
(11)..(11) <223> wherein X at osition 11 optionally is pal mtoyl ated <400>
75 Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu Xaa 1510 <210> 76 <211> 26 <212>
PRT <213220rtificial <220> <223> Synthetic <220> <221> nmisc_feature <223>
Generi ¢ <& 25YBheYis0> <221> misc_feature <222> (1)..(1) <223> wherein the
LEU at position 1 optionally is palmtoylated. <220> <221> m sc_feature
Page 36 <2z2®@22> (5)..(5)

<221> misc_Teature

<223> SM0i2-16

<220> _
<221> misc_feature ) ] ) .
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (D..(D

<223> wherein LEU at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (13)..(13) :

<223> wherein X at position 13 is K, C, homoCys, orn, diaminobutyric
acid (DBA), or diaminopropancic acid (DPA)

<220>

<221> misc_feature

<222> (13)..(13)

<223> wherein X at position 13 optionally is palmitoylated

<400> 67

Leu Ala Lys Phe Ser Thr His Trp Ala T5r Thr Leu Xaa
1 5 1

<210> 68

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220>
<221> misc_feature
<223> SMoi2-17

<220> _
<221> misc_feature ) o i
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (L..(D

<223> wherein the ARG at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (12)..(12)

<223> wherein X at position 12 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (12)..(12)

<223> wherein X at position 12 optionally is palmitoylated

<400> 68
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<223> wherein x at position 5 is Y, F, or 4-benzoyl phenal al ani ne (BPA)
<220> <221> m sc_feature <222> (26)..(26) <223> wherein X at position 26 is
K, C, honmoCys, On, diamnobutyric acid (DBA), or diam nopropanoic acid
(DPA) <220> <221> m sc_feature <222> (26)..(26) <223> wherein x at position
26 optionally is palmtoylated <400> 76 Leu Thr Tyr Ala Xaa H's Thr Ser Phe
Lys Ala Leu @y Thr Thr Tyr 151015 G n Pro Leu Ser Gy Lys Thr Ser Tyr xaa
2025 <210> 77 <211> 19 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <Z93LN5 Efl?_ﬁéﬁtgﬂFé*‘éZ%A@V@T %—89 LeYO®R2 <221> misc_feature <222>
(1)..(1) <223> wherein ALA at position 1 optionally conprises

honoCys-pal mtate <400> 77 Ala Arg Gy val Met Thr Leu Phe Ser Ile Lys Ser

Asn Hi s gﬁi%; Ggg 151015 Leu Leu Ser <210> 78 <211> 16 <212> PRT <213>

Artificiagh>s pry
<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMDi2-20 -

<220> ]
<221> misc_feature . ) ) )
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (1..(D

<223> wherein K at position 1 optionally 1is acetylated

<220>

<221> misc_feature

<222> (..(D

<223> wherein LYS at position 1 optionally 1is acetylated

<220>

<221> misc_feature

<222> (11..(1D

<223> wherein X at position 11 optionally is palmitoylated

<220>

<221> misc_feature

<222> (12)..(12)

<223> wherein X at position 12 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<400> 69

Lys Phe Ser Thr His Trp Ala Tyr Thr Leu Xaa
1 5 10

<210> 70

<211> 26

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-23

<220>

<221> misc_feature

<222> (D..(D

<223> wherein each of L at position 1 and X at position 26 optionally
is palimitoylated
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<220> <223> synthetic <220> <221> m sc_feature <223> Penetratin <400> 78
Arg Anille Lys Ile Trp Phe G n Asn Arg Arg Met Lys Trp Lys Lys Page 37 1
<210> <211> <212> <213> <220> <223> <220> <221> <223> <400> 5 79 13 PRT
Artificial Synthetic msc_feature Tat (48-60) 79 10 15 Ay Arg 1 Lys Lys
Arg Arg Gn Arg Arg Arg Pro 510 Pro G n

.

<220>

<221> misc_feature

<222> (26)..(26)

<223> wherein X at position 26 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (26)..(26)

<223> wherein each of L at position 1 and X at position 26 optionally
is palimitoylated

<400> 70
Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15

GIin Pro Leu Ser Gly Lys Thr ser Tyr Xaa
20

25
<210> 71
<211> 26
<212> PRT
<213> Artificial
<220>

<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0i2-4

<220>

<221> misc_feature

<222> (1)..(D

<223> wherein LEU at position 1 optionally 1is acetylated

<220>

<221> misc_feature

<222> (5)..(5)

<223> wherein X at position 5 is Y, F, or 4-benzoylphenalalanine (BPA)

<220>

<221> misc_feature

<222> (26)..(26)

<223> wherein X at position 26 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (26)..(26)

<223> wherein X at position 26 optionally is palmitoylated

<400> 71
Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15

GIn Pro Leu Ser Gly Lys Thr Ser Tyr Xaa
20 25

<210> 72
<211> 24
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<210> 80
Synt hetic

’ <212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

<211> 9 <212> PRT <213> Artificial <220> <223>

PRT_ L
Artificial

Synthetic

misc_feature
Generic SMOi12-5

misc_feature
.. o ' )
wherein Y at position 1 optionally is acetylated

misc_feature
L..O

wherein TYR at position 1 optionally is acetylated

misc_feature
3)..3

wherein X at position 3 is Y, F, or 4-benzoylphenalalanine (BPA)

misc_feature

(24)..Q24)

wherein X at position 24 is K, C, homoCys, orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

misc_feature

(24)..(24) :
wherein X at position 24 optionally is palmitoylated
72

Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr GIn Pro
5 10 15

Leu Ser Gly Lys Thr ser Tyr Xaa
20

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

73

13

PRT
Artificial

synthetic

misc_feature
Generic SMOi2-16

misc_feature ] _ ) )
wherein each of the amino acids 1is the D isomer

misc_feature
(D..)

wherein LEU at position 1 optionally is acetylated
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<220> <221> m sc_feature <223> N-termof i2 wth x <220>

<221> m sc_feature <222>
<220>
<221> misc_feature
<222> (8)..(8)
<223> wherein X at position 8 is Y, F, or 4-benzoylphenalalanine (BPA)
<220>
<221> misc_feature
<222> (13)..(13)
<223> wherein X at position 13 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)
<220>
<221> misc_feature
<222> (13)..(13) ] ) .
<223> wherein X at position 13 optionally is palmitoylated
<400> 73

Leu Ala Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu Xaa
1 5 10

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

<210>

74

12

PRT
Artificial

Synthetic

misc_feature
Generic SMOi2-17

misc_feature . _ ] ]
wherein each of the amino acids is the D isomer

misc_feature
L.

wherein ARG at position 1 optionally 1is acetylated

misc_feature
(.. (7D

wherein X at position 7 is Y, F, or 4-benzoylphenalalanine (BPA)

misc_feature

(12)..(12)

wherein X at position 12 is K, C, homoCys, orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

misc_feature
(12)..(12) .
wherein X at position 12 optionally is palmitoylated

74

Ala Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu Xaa
10

5

75
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(3)..(3) <223> wherein X at position 3 is W (B PA) Y, F, or
4- benzoyl phenal al ani ne <400> 80 Tyr Ala xaa His Thr Ser Phe Lys Ala 15
<210> 81 <211> 12 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<22]1> msc_feature <223> SMJi 2-21 <220> <221> m sc_feature <222> (1)..(1)
<223> wherein LEU at position 1 optionally is palmtoylated <220> <221>
m sc_feature <222>(5)..(5)

’ 11

<211>

<212> PRT

<213> Artificial
<220>

<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0i2-20

<220>
<221> misc_feature ) ) ) )
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

222> (D..(L

<223> wherein K at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (..

<223> wherein LYS at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (6)..(6)

<223> wherein X at position 6 is Y, F, or 4-benzoylphenalalanine (BPA)

<220>

<221> misc_feature

<222> (11)..(1D

<223> wherein X at position 11 is K, C, homoCys,0rn, diaminobutyric
acid (pBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (11)..(1L

<223> wherein X at osition 11 optionally is palimitoylated

<400> 75

Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu Xaa
1 5 10
<210> 76

<211> 26

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0i2-23

<220>

<221> misc_feature

<222> (1)..(D

<223> wherein the LEU at position 1 optionally is paimitoylated.

<220>
<221> misc_feature
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<223> wherein the X at position 5 is BPA Page 38 <220> <221> m sc_feature
<222> (12)..(12) <223> wherein the LEU at position 12 optionally conprises
honocyst ei ne-biotin <400> 81 Leu Thr Tyr Ala xaa His Thr ser Phe Lys Al a
Leu, 1510 <210> 82 <211> 28 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> SnO 2-29 <220> <221> m sc_feature <222>
(1)..(1) <223> wherein LEU at position 1 optlonally IS actylated <220>
<221> m <2@2F edBlr €5%X222> EZﬁ) <223> Qherel P on 24 is
nor | euci T&3z4405"98 1 &4 A%t %?} a Trp Y eﬁﬂ81TV§ Af eu Arg @n
e Lys dH8015 Ile Trp Phe Pro Asn Arg Arg xaa Lys Trp Lys Lys 2025

<221> misc_feature

<222> (26)..(26)

<223> wherein X at position 26 is K, C, homoCys, Orn, diaminobutyric
acid (pBA), or d1am1nopropano1c acid (DPA)

<220>

<221> misc_feature

<222> (26)..(26)

<223> wherein X at position 26 optionally is palmitoylated

<400> 76

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lgs Ala Leu Gly Thr Thr Tyr
1 5 1 15

Gln Pro Leu Ser Gly Lys Thr Ser Tyr Xaa
20 25

<210> 77

<211> 19

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0O-13-9

<220>

<221> misc_feature

<222> (1..(L)

<223> wherein ALA at position 1 optionally comprises homoCys-palmitate

<400> 77

Ala Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn His Pro Gly
1 5 10 15

Leu Leu Ser

<210> 78

<211> 16

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Penetratin

<400> 78

Arg Gln Ile Lys Ile Trp Phe GIn Asn Arg Arg Met Lys Trp LyS Lys
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<210> 83 <211> 28 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<221> m sc_feature <223> SMDi 2- 30 <220> <221> m sc_feature <222> (12)..(12)
<223> wherein the X at position 12 is norleucine <400> 83 Arg An Ile Lys
Ile; Trp Phe Pro Asn Arg Arg Xaa Lys Trp Lys Lys 151015 Page 39 Leu Thr Tyr
Ala Trp H's Thr Ser Phe Lys Ala Leu 2025 <210> 84 <211> 14 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> mi sc_feature <223> SMJ 2-56
<220> <221> nisc_feature <222> (12).1Q12) <223> wher® n the x at position
12 is beta-Al a <220> <221> misc_feature <222> (13)..(13)

<210> 79

<211> 13

<212> PRT
<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Tat (48-60)

<400> 79

Gly Arg Lys Lys Arg Arg GIn Arg Arg Agg Pro Pro Gin
1 5 1

<210> 80

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> N-term of 42 with X

<220>

<221> misc_feature

<222> (3)..(3) )

<223> ?her§in X at position 3 is W, Y, F, or 4-benzoylphenalalanine
BPA

<400> 80

Tyr Ala Xaa His Thr Ser Phe Lys Ala
1 5

<210> 81

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SsMoi2-21

<220>

<221> misc_feature

<222> (D..(D

<223> wherein LEU at position 1 optionally is paimitoylated

<220>

<221> misc_feature

<222> (5)..(5)

<223> wherein the X at position 5 is BPA
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<223> wherein the K at position 13 conprises AKFSTHWAYTL-beta-Al a attached
to its gamma am no group <220> <221> m sc_feature <222> (1)..(14) <223>
wherein the X at position 14 is K, C, honmoCys or DBA and optionally is

pal m toyl ated <400> 84 Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu Xaa Lys
xaa 1510 <210> 85 <211> 12 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> Sequence X of Diner 1 <220> <221>

m sc fea e <222> (1)..(1) <223> wherein the LEU at position 1 optionally
ia acetjjgégdm$ggggaﬁ@gl> m sc_feature <223> wherein each amno acid is the

D i soner<22200%186 .L8) Al a Lys Phe Ser Thr His Trp A.a Txr Thr Leu 1510
Page 40 <2231 owhggin the LEU at position 12 optionally compr1ses omocysteine-biotin

<400> 81

Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu
1 5 10

<210> 82

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-29

<220>

<221> misc_feature

<222> (L..(D

<223> wherein LEU at position 1 optionally is actylated

<220>

<221> misc_feature

<222> (24)..(024)

<223> wherein the X at position 24 is norleucine

<400> 82

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Arg Gln Ile Lys
1 5 10 15

ITe Trp Phe Pro Asn Arg Arg Xaa Lys Trp LyS Lys
20 25

<210> 83

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-30

<220>

<221> misc_feature

<222> (12)..(12) _
<223> wherein the X at position 12 is norleucine
<400> 83

Arg GIn Ile Lys Ile Trp Phe Pro Asn Arg Arg Xaa Lys Trp igs Lys
1 5 10
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<211> 11 <212> PRT <213> Artificial <220> <223> Synthetic <220> <221>

m sc_feature <223> Sequence X of Dinmer 2 <220> <221> m sc_feature <222>
(1)..(1) <223> wherein the ALA at position 1 optionally ia acetylated <220>
<22]1> m sc_feature <223> wherein each amno acid is the D isonmer <400> 86
Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu 1510 <210> 87 <211> 10 <212>
PRT <213> Artificial <220> <223> Synthetic <220> <221> mi sc_feature <223>
SequenceeuXTof THF e Bp<BROIhaZR1>Phei ks Abattave <222> (1)..(1) <223> wherein
the LYS at posi tidn 1 optionally 9°a acetyl at ed

<210> 84

<211> 14

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-56

<220>

<221> misc_feature

<222> (12)..(12)

<223> wherein the X at position 12 is beta-Ala

<220>

<221> misc_feature

<222> (13)..(13)

<223> wherein the K at position 13 comprises AKFSTHWAYTL-beta-Ala
attached to its gamma amino group

<220>

<221> misc_feature

<222> (L)..(14)

<223> wherein the X at position 14 is K, C, homoCys or DBA
and optionally is palmitoylated

<400> 84

Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu Xaa Lys Xaa
1 5 10

<210> 85
<211> 12
<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220>
<221> misc_feature
<223> Sequence X of Dimer 1

<220>

<221> misc_feature

<222> (..

<223> wherein the LEU at position 1 optionally ia acetylated
<220>

<221> misc_feature

<223> wherein each amino acid is the D isomer

<400> 85

Leu Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu
1 5 10
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<220> <221> m sc_feature <223> wherein each amno acid is the D isoner
<400> 87 Lys Phe Ser Thr His Trp Ala Tyr Thr Leu 1510 <210> 88 <211> 25
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SMDi 2-1 Page 41 <220> <221> misc_feature <222> (1)..(1) <223>
wherein LEU at position 1 optionally is palmtoylated <400> 88 Leu Thr Tyr
Ala Trp H's Thr Ser Phe Lys Ala Leu Gy Thr Thr Tyr 151015 G n Pro Leu Ser
Ay Lys IMO>Se6 Tyr 2025 <210> 89 <211> 10 <212> PRT <213> Artificial <220>

<223> syntHet

<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<223>

<400>
1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<223>

<400>
1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

Lys Phe Ser Thr His Trp Ala Tyr Thr Leu
5

it <220> <221> nmisc_feature <223> SMD i2-12 <220>
Artificial

Synthetic

misc_feature )
Sequence X of Dimer 2

misc_feature
(D..(1D
where1n the ALA at position 1 optionally ia acetylated

misc_feature o )
wherein each amino acid is the D isomer

86

Ala Lys Phe Ser Thr His Trp Ala Tyr IBr Leu
5

87

10

PRT
Artificial

synthetic

misc_feature
sequence X of Dimer 3

misc_feature
D..D

wherein the LYS at position 1 optionally ia acetylated

misc_feature o )
wherein each amino acid is the D isomer

87

10

88

25

PRT
Artificial

Synthetic

misc_feature
SMOi2-1
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<221> m sc_feature <222> (1)..(1l) <223> wherein the THR at position 1
optionally is palmtoylated <400> 89 Thr Tyr Ala Trp His Thr Ser Phe Lys
Ala 1510 <210> 90 <211> 16 <212> PRT <213> Artificial <220> <223> synthetic
<220> <221> mi sc_feature <223> SM)i 2- 14 <400> 90 Val Trp Phe Val Val Thr
Tyr Ala Trp His Thr Ser Phe Lys Ala Leu 151015 <210> 91 <211> 15 <212> PRT
<213> Artificial <220> <223> Synthetic Page 42 <220> <221> misc_feature
<223> SWDi 2- 15 <400> 91 Trp Phe Val Val Thr Tyr Ala Trp His Thr Ser Phe Lys
Ala Leu 1BEY15 < Qfe<211> 29 <212> PRT <213> Artificial <220> <223>

Synt heti cg Q>($ )nlsc feature <223> SMJi 2- 57
<223> wherein LEU at position 1 optionally is palmitoylated

<400> 88

Leu Thr Tyr Ala Trp His Thr Ser Phe L5s Ala Leu Gly Thr Igr Tyr
1 5 1

Gln Pro Leu Ser Gly Lys Thr Ser Tyr
20 25

<210> 89

<211> 10

<212> PRT

<213> Artificial

<220> )
<223> Synthetic

<220>
<221> misc_feature
<223> SMO j2-12

<220>

<221> misc_feature

<222> (1..(D

<223> wherein the THR at position 1 optiocnally is palmitoyliated

<400> 89

Thr Tyr Ala Trp His Thr Ser Phe Lys Ala
1 5 10

<210> 90

<211> 16

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> SM0i2-14

<400> 90

val Trp Phe val val Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
1 5 10 15
<210> 91

<211> 15

<212> PRT

<213> Artificial

<220> _
<223> Synthetic
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<220> <221> m sc_feature <222> (1-12)..(1-12) <223> wherein each of the

am no acids at positions 1-12 is the D isonmer <220> <221> m sc_feature
<222> (13)..(13) <223> wherein the LYS at position 13 optionally is

pal m toyl ated on the epsilon carbon and optionally is the D isoner <400> 92
Asp Leu Ala Lys Phe Ser Thr H's Trp Ala Tyr Thr Leu Lys Pro Ala 151015 Leu
Leu, Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu 2025 <210> 93 <211> 28
<212> PRT <213> Artificial <220> <223> Synthetic <221> m sc_feature <223>
SMD12- 58 <221> m sc_feature <222> (1-12)..(1-12) <223> wherein each
of the ami 390|’£ﬂ1§C ALSPETtions 1-12 is the D isoner <220> <221>

m sc_feature <222> (13)..(13) <223> wherein the LYS at position 13

opti onal | y<408>pdlni t oyl ated on the epsilon carbon and optionally is the D

| somer Pagﬁ,p4§he 03P VA arhlryﬁ/rpkﬂ% *F HT?rThH' SerThie &)@ AT)(rL Ihr Leu Lys Pro Ala

Leu

<210> 92

<211> 29

<212> PRT

<213> Artificial

<220>
<223> Synthetic<220>

<221> misc_feature
<223> SMOi2-57

<220>

<221> misc_feature

<222> (1-12)..(1-12)

<223> wherein each of the amino acids at positions 1-12 is the D isomer

<220>

<221> misc_feature

<222> (13)..(13)

<223> wherein the LYS at position 13 optionally is paimitoylated on the
epsilon carbon and optionally is the D isomer

<400> 92

Asp Leu Ala Lys Phe ser Thr His Trp Ala Tyr Thr Leu Lys Pro Ala
1 5 10 15
Leu Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu

20 25

<210> 93

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<221> misc_feature
<223> SMOi2-58

<220>

<221> misc_feature

<222> (1-12)..(1-12)

<223> wherein each of the amino acids at positions 1-12 is the D isomer

<220>

<221> misc_feature

<222> (13)..(13)

<223> wherein the LYS at position 13 optionally is palmitoylated on the
epsilon carbon and optionally is the D isomer
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151015 Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu 2025 <210> 94 <211>
27 <212> PRT <213> Artificial <220> <223> Synthetic <221> m sc_feature
<223> SMDi 2-59 <220> <221> mi sc_feature <222> (1-12)..(1-12) <223> wherein
each of the amno acids at positions 1-12 is the D isoner <220> <221>

m st_feature <222> (13)..(13) <223> wherein the LYS at position 13
optjonaL%é i's Ealnitoylated on the epsilon carbon and optionally is the D

i soner B> § Asp Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu Lys Pro Al a
Leu 151%]5% Al€UysTRhe -%)éf‘ Wranis pridasa T{%ﬁ" Ber Laheyi-WoAihSa Leu

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
20 25

<210> 94

<211> 27

<212> PRT

<213> Artificial

<220> .
<223> Synthetic

<221> misc_feature
<223> SMOi2-59

<220>

<221> misc_feature

<222> (1-12)..(1-12) _
<223> wherein each of the amino acids at positions 1-12 is the D isomer

<220>

<221> misc_feature

<222> (13)..(13) )

<223> wherein the LYS at position 13 optionally is palmitoylated on the
epsilon carbon and optionally is the D isomer

<400> 94

Asp Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu Lys Pro Ala Leu
1 5 10 15

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala
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