1 SMOOTHENED POLYPEPTI DES AND METHODS OF USE CROSS- REFERENCE TO A RELATED
APPLI CATI ON [ 0001] This patent application clains the benefit of U S

Provi si onal Patent Application No. 60/855, 422, filed Cct OHNWWWWE
which is incorporated by reference. | NCORPORATI ON- BY- REFE RI AL
SUBM TTED ELECTRONI CALLY [0002] I ncorporated by reference in itggatirety
herein is a conputer-readabl e nucl eotide/am no acid sequence Tisting
submtted concurrently herewith and iddntified as foI | ows: One 53,510 Byte
ASCII (Text) file nanmed I T 701943Sequence_ST25. TXT," created on Cctober 24,
2007. BACKGROUND COF THE | NVENTI ON [ 0003] Cancer is caused by dysregul ati ons
of signal transduct SMOQiHﬂENE\D?OLﬁWEPEEIBS@HDM?HOBStOFeUSEIdgehog (HH)
signal transduction pathway, which involves the Patch (Ptch) and Snpot hened

(Boahy ot &l . Nt ﬁwgé%ﬁ‘é%@s@%%ﬁ%ﬁﬁﬁﬁhﬁ fo beo

dysreqgul at uer a canc L Nnc in canc Kat ano et al.
Cancer Let@90f122§ﬁ" b IPRIS 5’3) Jam th‘?) ?ngﬁ q@%ﬁ'?é?“f@?ﬁ%ﬁé’?%’ﬁ’{]%ﬁmn Proc.
Nat | . AcadNo.50i8554R22, Sﬁlequtob]:ﬂ:ﬂ 2a%®hmnihﬁﬁﬁ>r1§diﬁam)>)nefeeémemch cancer (Bernman
et al., Nature, 425: 846-851 (2003)), colon cancer (Douard et al., Surgery,
139: 665-670 (2006 liver cancer (Sicklick et al Car ci no enesis, 27:
748-757 (2006)), SR TIONNR Y REFEERENCE QR MATFERIAL SHRMITTELS:  466- 474
(2006)), basal cell carcinom (LEEEeTRaNICAIIMogene 18, 833 836 (1999)),
and nedul | obl astoma (Berrman et al., Science, 297, 1559- 1561 (2002) and
Ronmer et al., Cancer Res., 65, 4975-4978 (2005)). There is a desire for

i nhi bi t or s[0862]t helnsipgratet ayeldrence imsies dnﬁremmimismcombutcam@bb BRI EF SUMVARY
OF THE INV I 41 T [ if i ed

pol ypepti o %;é/i{%g(? %gﬁu‘&’t@gﬁgﬁlﬁg&ﬁﬁ?y&qﬁeﬁ %&Qwi%} %ernlnga I've

t her eof . TfmﬂowmIq;lpép,ﬁl(dbyt@ﬁSﬁéﬂprﬁbﬁiememm:" Edﬁﬁ%ﬂegmcar‘smma "zodattdsequence
cor r espondj ion of a SMO protein, wherein the portion 2

conpri ses Jérpn&ét?n&rrlg“;&g% sequence of any of SEQID NGs: 2 to 4, each
sequence of which generally corresponds to an intracellular |oop of the SMO
protein. The pol ypeptide or peptidom netic can be a functional fragment of
the portion, which functi oBdC ﬁQ%%PtOFCB%MﬁgTH? N| east 7 contiguous .
amno acids of SEQID NGO 2, 3, or 4. The polypeptide or peptidom netic can

be a funct [oo?ual V@iricarit c@fsedﬁyeiyaggmwbas 6f sigihl ﬁ'di\ﬁdlié:ﬂ(ﬁlﬁﬁdfﬂﬁﬁ@h d)ﬁea@laﬁent The

i nventive po] ypepti de epti dom |cs ncl udi ng fat

derivati veRat ?‘?‘Pé(rI%B‘F% g%fg p’@@aﬁ‘ 3/ Whiel EW%JIVCS\/%‘F P%?‘F:Ft &y nhi bi t
the HH pat Q\@h@ﬂ@ﬁ&?(SM@'ﬂrét&ﬁﬁtT&ﬂﬂ%a@w?1§@@§ﬁﬂl fé?laljnbry&g@@é]] gkb®thi nventi on

al so provides COH]U any of the |nvent|ve ol ypeptldes or

t
pept i domi nEleRegy et 6‘r=%?’5‘?‘is ﬂggg"%ﬁb@%{)@a frderasiorndde be dystretlaid iyessilded ar e
nucl ei ¢ ackisers MARiddbréteahdty BdtnoRt ﬂolcwa&pzwem 9921%(;21)09 pfoedaﬁt ed

r ecombi nant expr essi on vectors and host cells. Pharmac |ca %OSI tions

conpr i si ngeaaasy (¥mmchezet dlnfean NVgé 4sad. ypie bt §- desl 01 pk2561-42106r2A04Dsstohaght y aci d
der [ val | vesncGOnkHgALGS, VAR, B35 SAERASOR  BF OB DBl 4R 285569, VoL O

are furthernore grOV| the i nventi on I nventive

phar maceut 1¥4p6% ?%QQGDX bYF§ cafcer (§iskliek et1316rCairqHWIfiglgmtSi"Sn@7 preErsT@PeD).on of a
di d
| sease Cﬁllefan?n?at’@@nstéﬂﬁlt élf)zeg}agﬁemdo?“s g&f i@ﬂ’@p]%@f ‘Btéhaﬁé(}ﬁ c&rcfﬁ%ﬁlggﬁan?&

inhibiting pro ation of | seased e conpri ses

cont act i ngalt, ifuceiese d833-B3h Klw»,ranémedtﬂlpéhstbme (Bvaemetcdufdiaras, 266HH6% ti on
in an anou ) LAME dhef ef 410 5:0lgk f RE Ak P ell.

[ 0007] The ?é\@gné(?gn Vlgoove? eési,‘ gt’lﬁ ’téﬁ’o%s ﬁl}ég&%} hﬁ’h% 1?%%%? |f°\q;e

phar maceut mb@htomoﬁﬁlemwaﬂlmyfpmﬁuﬂrmgn@tmm of treating or preventing
cancer in a host, a nmethod of treati ng psoriasis in a host, a nethod of
treating a neoplasmin a kgsgtrs ERfMAAgti ng expression of a
gene selected fromthe group con5|st| ng o?ﬁ%(ﬂl&y i-2, Ai-3, Ptch, Shh,
Snmo, and NES in a diseased cell. BRI EF DESCRI PTI O\I OF THE SEVERAL VI EWS OF
THE DRAW N8804l000Bhernyrutien nroyides antisolateorgpighied nolpesidvior 2 pensidemureticaticer
cell's (rel atii¥e, ﬁa%@&k’?ﬁvﬁ@étb&&ff“ﬁe Sﬁ/ﬂ{x}’c{e dr p&RidPRRhetR S oMpriddf&t | ON Of
concentration of MDi 2 3- "1 lipidated polypeptides, in
accor danc eaWing [cid seqBprse GPTHISAINCHTE tp h@omm/@frﬁ A, prqt@w@}eﬁlgﬁwe@owoaepl cts the
vi abl e cell mass of gastric adenocarcinoma cells upon treatnent with 0, 5,
or 10 p.M(white, black, lined bars, respectively) of cycl épaxnine,

SWDI 3-1, ‘or SMDI2-1. \\II\\\\|I\\I|\\\|Il\\||\\|||\\|\\I\lll\
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3 [0010]Figure 3 depicts the %of viable MCF-7 cells (relative to a
control) upon a 48- hour treatnent with pol ypeptides conprising amno acid
sequences based on the third intracellular |oop of the SMO protein, in
accordance with an enbodi nent of the invention. [0011] Figure 4 depicts the
% of viable SK-Mel2 cells upon a 48-hour treatnent with SMDi 2-8 or

retroi nverso anal ogues, SMi 2-16 and SMJi 2-17, in accordance with an

enbodi ment of the invention. [0012] Figure 5 depicts the relative expression
of genes of the HR pathway in DU 145 Zells upon a 48-hour treatnment with
cycl opam ne, SMDi 3-1, or SMDi 2-1 pol ypeptides, in accordance with an

enbodi meggmpisestah@miiivaeid sequencd X3 bFEB IR NOsOB i 4; kschtsBgueficelf whicabl e SK- Me12

cells upon a, _60-hour treatnment wth iR-8 or .peptidom nmefics containing
a 4- benz&PrRHERSresPosfs Wean(%ﬁﬁyl%é?w? Q@ﬁ%‘ﬁa&’éﬂ& %Eﬂr@?vfﬁbﬂ & due at
Fgg |1£1 i g npe@ti@én%ﬁdmt anthe a fﬁn@i@ﬁzﬂ fdgher o¥\&hte ﬁsoﬁan,e;vfbgdfuﬁamhal@algﬁmlbﬁ i Invent ion.

I gure, 0] {s {he toxiclt, of _t (oJ0) I ntrace ul ar oop
derivati ?fé‘g’”(sg\?éfe?’?t%fﬁmﬂ%’io%"r”é‘%a ‘%?P@Wr&;ﬁ :%’gqﬂa‘{]@ﬁe)l"’}é@ep&g?%rr m ned by
MIT assayeptiBortirell 4 B¥R] faRM#Hal ¢BidnS ofthé értidBorbr e MNdPRSAFAghént! TRe pepti de

conpounds, in accordance with an enbqdi ngnt_of t jnyention, [0015] Figure
8 depi ct SVEHC PPIRAPHLTSARE BeRUPRLRGS RIS %@@W&Weﬁ 8ereghobes wi t h

i ncreasi RRctMel fRagieilend KinktifnhOvaribils) 36 the PEEpafhvdy Al LHBREIBINGf Of t he
invention. [0016]Figure 9 depicts the growth inhibition of breast cancer,
mel anomadis¢psgsk®Bna, and pancreatic cancer cells upon exposure to SMDi 2-12

(di amndﬁ)\»o?r SN dvealdioh S198'Bo0RILs coh{aﬁae%meﬁgm\évmh@ﬁv@nﬁb@di ment of the

invention. [0017] Figure 10 depicts the circul ar dichroismspectrum of
SMDi 2- 8 pelypaptidry 9y rentidorgivmitios, ppfatty aid Aerivatves shasrol.d Burtherpryyfedsre DESCRI PTI ON

OF THE | i r . L i ch
functi onmiyn 1t J%cg&\é F&bng%é%]ot E RE&QE ?ggﬁpﬁgfh%s%ﬁﬁgﬁgﬁ %‘Hw%@&“?é’g’}sg@%r _

i nst ance yeckuaangfhostzals. ;ﬂ%@m&@ﬁi,calwemp@mmmn@mg agy of the ip@@®%) , whi ch, as
di SCusseg%lg%glgﬁésgﬁeﬁqd&ﬂnéﬁ%,efa a8 08N afivesSc juwr at@g, Gaddic CaECa Pr ostate

cancer, | ancer, etc. These proteins conprise an extracellular
domai n, swombinant gxprassieh vegiers dwrfaithesmorne pravédefl by thedeventidrar | oops, and an

i nt | d j . i J . Q- .ed.. t
(R 1 H0008F, o STEensl B iRl AP odr B R BB EEUB B 0P 20 e
Exanpl es oHd diSlkddpelbtsechnthati theinvehtion moeo v vides b eiettod of inhibitipg, GenBank

Accessi o B@%rahl})ltﬁ)ﬂgg éfsseza%eed-( cSeE.,QT %)%E%% é‘c?&x).(}jrisg‘ssco\rll\glct%%atﬁ Eé?geglé;g]g \SNIT.B ra]u?r eof , such

as nouse proterns g cession : ), rat SMO
pr ot ei ns irfventiye phfEanaBatikal Acopsgioomn MoamdiRt FREOGAY inHiliuprolifedaiiorSMther ot ei ns
(e.0., nBan ccession No. NP 523443), zebra fish SMO proteins (e.g.,

GenBank ABEEELTOh No. NP 571102), chicken SMO proteins, (e.g., GenBank
Accessi ofoose] AABS#HI&Rbn pAfvides atherahdthivrld of use@f Silihyentitegihmmnacautigal, GenBank

Accessi on No. . AAK15464) . he.invention provi.de n isplated or

bur 11 ed SpORHERE Mt psprao Ry e FE Ve Pt B R B upRBEY N ng o &
portion ekatihg Phdviapit & £hdst, awletiodiontrédtiag pacdplasm if @ bipstj M2 nithodf N0 aci d
sequence Qf .any of SEQ NOs: 2 to.4, each of which is i 1 0. 0r
bt ant FRH G B e sIer i FAEaR GPgh OB e Chv r bR For
exanpl e, SBEQMDaNNERinlideatedsecldne additional amno acid (Leu) at the
N-term nus of the second intracellular |oop of SMO. [0020] As used herein,

the term "pol y ge.r i Qﬂﬁé, i i gs connected by
one or nore pé%ﬁ%ﬁ%g@ﬁﬁ\ﬁo%&@ iﬁ‘e\@%‘ﬁ“ Qt@?ﬁ%ﬁ%@és pepti des,

ol i gopepti des, and pol ypeptides of any |length, provided that there is at

| east ong0(98pt i dfegutrondepickthe Pt yobleMOE7dreast camer pals pkaptd e cofittdihe:

| nvent| Or&pgnom-flcﬁx? %re&xtneljlt%?ghm%ti(pnecﬁicbgc%m?aqgg%f sfc-1, S'II\QO&[L%)J SvBERt ! de

bonds.
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.



[ 0021] The i nventive pol ypeptides conprise an am no aci d sequence of a
portion of a SMO protein. That is to say that the pol ypeptides of the

i nvention do not enconpass any full-length, wild-type SMO proteins, e.g.,
SEQIDNO 1. In this respect, the inventive pol ypeptides conprise |ess

t han about 780 ami no acids of a wild-type SMO protein. For exanple, the

i nventive pol ypeptides conprise |ess than about 500 am no acids of a

wi | d-type SMO protein. Mst preferably the inventive pol ypeptides conprise
| ess than about 75, e.g., about 50, amno acids of a wld-type SMO protein.
Al so pr ef; d i : I 3y i i i 210 to
bout 2 D B R e R s 201 The
portion dbutteetnSOwh polgpeptidésconpusinglamme agidishquences vassd onréhetthiod  t he
invention, ¢ [hsSes .an hNo_.aci. ce..of - of SEQ. 1D . 2 to 4.
i eni s P RE L AR DS 6 aSSRUARCSitln BReoralSs bl

essenti al[oor1pf , Figureoddsiigs thos affvighie RK-MdR dellsegpur ad®-hotdr tiskenDyOD 2, 3, or

4. [0023] ernativel th ortj.on..of t rotei n,conptj ses an am no
aci d seq&@h&é'g&r rgﬂn%fso@%s,@&ﬁééta&g%@@ ltgh‘nsac?o@agpeg?ntbﬁ% inventive
pol épept |edﬁ;5diﬁa?t dégmjfnb@ﬁgl.cgns:ast 7essent8| al I5y of,2 or COI’]ZI Zt_ of ﬁn am no
aci d sequence of_. .NO, 5, 6, 7, or 8. ncl] uded j e scope
of the i ﬁ?eﬂal%fl o I%F"SS #%@f%ﬁﬂ?t“ieﬁéﬁrﬁﬁﬂ“é)f&neﬁhggfﬁb%?ﬁ Wlﬁalﬁﬁgpti des
descri bedelnfiah 8 48-Haer tatuint vith 6y diesaalind, SRAITENT or IMIONR- UsRFhebiiddsgher ence to

an inventive_ polypeptide refers to any part or portion of the polypeptide
of the i REERdaNEHWIthAR embslient 6 ths IVEREAT r et ai ns the bi ol ogi cal activity of

the pol ypemisy de mfurddubiicts theiof ofviliié SKNIAS cBRNG0h a BOhYRARLIS) witlhe
functional fragnment can be any fragnent conprising contiguous am no acids
of the pdiN@P@pterdeptidomimetss cprtaininea 4obaneoylphenviplgnine (RN resiductin pleed efnal
fragment thé}rlg%sricﬁle% PAsﬁtfo‘ﬁrS%f'SR/fbiQfs,&a@bo?ﬁ&%@%tﬁ%'emb@i{ﬁ@ﬁt'o@ﬁﬁ' fragments
enconpass, or exanpl e, those parts of an inventive polypeptide that retain
t he abi | ilnyentien.i nhibit proliferation, or treat or prevent a disease (e.g.,

cancer, asn. L3Sk S I lar .ext e L, or to a
n ghor edehl - il 106884 HeolRoPoriid Sebdle it Bhar (o PO E8A0:

pol ypept il@dsirdidsparfd SMOi2o Ha(sqiarayras detemanedCloyrdil T siesay iro$KiMed? awkeomabout 10%
25% 30% _ H0% % ~80% 90% 959 [ re,.of the parent I ti.de.
(00251 Thee R POR T S msis e pobifte S nfhrd PR RAERh BBARERUETS, 1
am no or thémbéxiynt er m nus, or at both termni, e.g., amno acids not found
in the am acid sequence of_ the parent .pol ypepti de. sirably,. the

a1 ondP O3k P EE H4SRES Al SRR R R IERHD BRSO ROFME | on of the
1; unct i On?hcréafsﬂﬁwlbﬁ—ﬂWCJF fd¥ioDintacEyr@dnicé w;mhﬁl\/be;ﬂbodgmeﬁtroeg% Wenﬁfrﬁveg_t a '|
i sease (e,0., cancer,, neoplasm psqr.i.asigs). re desira , the additiona
ami no aci[ﬂg&énhaFﬁ@Eetg [ept f?ﬁ?ec%?‘f%lmhé@flw%?fw?ash‘?n%ﬁ%{?@&mt %epfar?_gla | ogi cal
activity mbctdf cRieetdlsh 6&&%@5&%-8M@9ﬁ@(&ﬁn@n&? of stioedoerhedisyaat of the

i nvention, the functional fragnent conprises at [east 5 contiguous am no
aci ds of aseuylqnee wyith ap embodigent of hgdnventiompi t s proliferati on of a di seased

cel . I'n gofRre ME&tes F@ﬁct?ﬂi@@f;&ﬂﬁ'rﬂiclﬁgisrﬁ b&c&&ﬁ%@smmkg%aafr@[;ﬁgongl

fragment conprises at |east 7 contiguous am no acids of SE 3, or
4. In a fS.MgEelrﬁ(m@Ebﬁ)rmm@ﬁbodi ment of the invention, the functional
fragnent conprises at |least 4 contiguous amno acids of SEQID NO 2, 3, or
4 and inhibits prolifesptA@ErPHESCRIPTEERESE tRE INVEREIGNNCti onal fragment of
the invention can, for exanple, conprise an am no acid sequence sel ected

fromthealﬁroup consisting of SEQ ID NGs: 5 to 8. For instance, the
funct i ondPO¥ agmMP REQIANE e ransaes mhRang proiginh whigh SmgtiemiadheddsdgehiogdHE) om t he

group CONgral irftafionbithd) B for st Bhuadis fhd ARRrbHIIShERPALn IBRGTEN OF
the invention can consist ‘esséntially of of consist of an amno acid
sequence Uf(280f)). phicBEE disousyesis rdategtoFgverflGauceske g4 hrepst canspupestaien t he scope
of the i i i ] : 1 i pepti des, as
wel | as Péljéﬁ%%’l sgdr?llé ﬁ\glgrrcggﬁlths?g%kp ﬁg&ilmﬁé\};erﬁ){llg%/?%ﬁ%ﬁﬂ?ﬂ%g‘?ﬁ{%’%&%nt s descri bed
her ei n. Themasmembratief domainsothede inteacelinkarloaps, and eul intwaeadiuiar derhans SME a

pol ypepti de having,.. ant i or._.si gy cant n iLdentity or

P r Par (§/oen? sfhie § CHRYERbb iy rilbrrdl @RCR) T BneRERIGRET o B! Ui o

f unct i onadignabditferettly fom ithesGRCRs. Hxainplps 0ASMAgiroteint ynchide himearpSViPpe@einsle or
functional fragnent of which it is a variant. Functional variants
enconpass, for exanple, those variants of the inventive pol ypeptide

descri bed herein (the parent pol ypeptide) and those variants of the
functional fragnent described herein (the parent functional fragnent) that
retain the ability to inhibit proliferation of a diseased cell to a simlar
extent, the sane extent, or to a higher extent, as the parent polypeptide

o, S I o Y




NGs: 17 to 21 and 23 to 33. In this regard, the functional variants can
conprise the am no acid sequence of any of SEQ ID NGOs: 38 to 54 and 57 to
59, wherein Xaa is selected froma group consisting of Tyr, Phe, or BPA

[ 0032] Al so, for exanple, the functional variant can be a functional variant
of SMDi 2-8 (SEQ ID NO 23) conprising the am no acid sequence of SMi 2-8
with one of the amno acids at any of positions 1-7, 9, 11, and 12 is
substituted with Ala. [0033]Alternatively, the functional variant can
conprise a retroinverso anal ogue of any of the inventive pol ypeptides or
functional fragnents described herein. The term"retroi nverso anal ogue"

refers toed-SEnppphecgsiondin NPsPing2a (SEQE NOaams isllag prtholesg therroé of a
par ent poéuw%b&@smlﬁﬂateims.ﬁéh&@mcmc@sgibgﬁg. IpeR950r Trad SO bRl NVer so

anal ogue (when read fromthe N-termnus to -Termus) IS the sane as

t he am noleasiGenBagfderessioniNa. hE_PI008M: frpiv fly SMA prdtsinsiies. Geddink r om t he

C-termnu : ' 1 t it retroinverso
anal ogue,ﬁgég%ﬁ&ggo'?ﬂiegg%%égé{g% %Rgb{ﬂﬁ{etébs ?yﬁﬁnta}g%ﬁ%?&ﬁ%&%ﬁlﬁr% acid, as
opposed tWP1372102)] chisker SMPqroteins (p ke GenBrak Astessipmiler AAB84IRP) ddfidcanf t he
tripeptid ,ﬁ:as 1 I engG Al a-Val, in which each
am no aci ﬁa‘%/égd t e @Dl)%%%gsré%th %ﬁ%g%5§%%%'ﬁe |1§3%4Rti on, the functional
vari ant pi0@1%Yr abThe invampon presides angsalagehergusibedprdyegiide piay iy 23, 26,

Sequence B RYET CeyeRe SARTOLS « A0S n R BERodE S Br R 8 ¢
i nvent i onarfinnatid dequenck vhiatyi GISEQ DridQserid 4, aridoffwiriclt is ddeaticaV@rarant s) can be

obt ai ned b t hod nown _i.n t art. i table net hods of .d

synt hesi z?‘%ﬁ%’fﬂ%b@ﬁﬁaﬁ@smé? ac@@é%#?“@eoimeﬁ&épg’}%c ?,ex%‘ﬁ%ﬁ%ggﬁéﬁﬂ- et al.,
Frnoc Sol i 2lcditdissonagditicial Syinb A (Seu) dthoONdertdimis @F thelsycobd B%Ecellsf RoE, United
Ki ngdom %Océﬁo Peptide and Protein Drug Analysis, ed. Reid, R, Marcel
Dekker, 1nc.,-2000; Epitope Mapping, ed. Westwdo00d et al., Oxford

Uni ver si twofAli]]es SAs Qi@ﬁ(héldin, téiﬂitdrﬁhd'plﬂgmﬁﬂmrgtﬁﬁﬁ@a siflglld chbhgof dﬁgﬁ@ﬁtﬁdsl\b- .

5,449, 752. SO ol ypepti des, can reconbi nantly produced usjng the

nucl ei c aﬁnﬂ?t#e@&nF BE@OW@F@?‘W s dn tyisgsgard. dhe e FHSOMBRPCSREPISSS . See, for
i nst ance, o] tiaeK afi tide§ oMMaly@&iskia brovlded iHabtherb id A RQ&IOpoptibNUal , 3" 1
ed., Cold g%?la{’l Har b%c?}pg?ess,i\@cigl d S ?i ng Harbor, NY 2001;b?nd Ausubel et
al || Cur r ATk BPBPISRRSPSorsin. e RelReBHdes! gie NPIUQE oEREsIsEblers APPRIidAs soci at es
and John W¥dee.o& 1990 tord\Peptidedfhds. Fur t her, sonme of the pol ypeptides of the
invention (including functional fragments and functional variants thereof)
can be i s03led ARuinBsntiePelyRegtides comprEsess g ack seaneaes of apprin of g

bacteri Uth/@;prBﬁﬁl?%at i§to"BYTHR the Eol?peptiaesr(ﬁtEhe iR nof EfcomMis BRPR1Of
isolation and purification are well-known in the art. Alternatively, the

pol ypept i sagthawddhpe S Hapiging, g g-ngiQHE? NQ: f ubcthis sesasctfthaighentive and

functi ona ki & ] i -r_tyﬁebg t €0 rcially
from comgﬂ@tlgﬁ%ﬁmg‘g@éﬁﬁéﬂ%?% Ziﬁf %ﬂﬂ%:%iég %%gx{lgde Te@?ﬂ%ﬁggi gBSEECor p.

( Gai t her stample, iP)nventie polypeptiskeecarnise es BysabentsS00 SminoDicislg of 2 @ild-typkn t hi s

respect, i Nty is . i | nAaNn
a0l at e, o B Bl A B L ol BEOIRLEA e,
pept i doni ot $& aminozaids of 2 whdtipa vhHR prpteih Alsperplerrdéis tifat thelimmgnting f unct i onal

fragnents . ional  varhanks).. ribe in. The term

"pepti dont (?Tlg&:lp %&@%&hﬁ@%&b%@}gﬁﬁbﬁg gf%‘%?%g%&c@?ﬁ%@b“%&“ i ghasﬁésguségdsent ially
the sane beems).al structure of a corresponding polyp eptide with

nodi fi cat | th Lnere IS S i r bi.glogical. fupction. A

pepti dom F@? ?]c i ?1%? Rit eosn, (%?%erél\é@af’rrr%gg’, mtaft‘u%éggan%eo“r'r%loﬁ% gbogwp?tlsqwng t he sane
gm;[ no aci mvmﬁhpueawg)risis atahammo' raeiizeq nz@fpzj&yﬁmd N znioj?lloaut’l[oﬁarhmliir_e%sedj _baci<_bone
et ween .0 _pore, o e -ani no_.aci ds. .tjona . pepti dopai netic
can compr IEAMEYHYRIIPLPIFS B FORMT Gy St SRl e sihsiR O 9 i1 ace of
nat ur al | ysegaeite bf SIEQ ANNGDD 2a%i088. [ 0036] I n a preferred enbodi nent, the

pepti dom ILC 1,8 peptojd. The rp s peptoid’ as used.herein refers to a
bopt i doni RBEP: | AERREIRL e pard oh e St PRt domefinesdn 40HT FC Speided ¢ o
the nitrogfdnyaif SBQID NG 5 &8.NEx thi€ kearls the pemBd pbypéglidesdaplbamp@epon. For
exanpl e, pept oi ds 'len%tbe consi (f*lered as N\ subqsq%&%? | yci nes whi ch have

r epeat i ng st SsFialH: enntishot & Juyne arid sype DAY vb-dnofave t he same
or substantially the sane am no acid sequence as the correspondi ng

pol ypeptide. [0037]1n another preferred embodi ment, the peptidomnmetic
conpri ses an altered backbone in which the bond between each amno acid is
nmethylated. In this regard, the peptidom netic can conprise a nethyl ated
pepti de backbone of the follow ng structure: ...NCH3-Ca-CO NCH3-Ca-00. ..

Si de ChainSide Chain 9 [0038] The pol ypeptides (including functional

e - o o - - o - Y b1 - - S




the entry of the pol ypeptide (including functional fragnments and functi onal
variants) or peptidom netic across the cell nenbrane and into the cell. The
lipid can be any lipid known in the art, such as, for exanple, a fatty
acid, a farnesyl group (e.g., farnesyl diphosphate), a geranyl geranyl group
(e.g., geranyl geranyl diphosphate), a phospholipid group,

gl ycophosphati dylinositol, phosphatidyl serine, phosphati dyl et hanol am ne,
sphi ngonyel i n, phosphatidyl choline, cafdiolipin, phosphatidylinositol,
phosphatidic acid, |ysophosphoglyceride, and a chol esterol group.

[ 0042] Pr el0824b| yInckuded injts SG@R%*% thicinyeption gie finstional fragmeniscofdhedavéniisie i ve in

which th j t4 Fg'n{rqf"_l]'- : i hed LR ' a fatty
acid nol iﬂfﬂgﬁ@%ﬁgé?gy{;ﬁhe&?? dﬂ%g ecu e&lgg%%%ghgﬁyw@{]tﬁg&]ég%%?@%gci d. The
fatty aciidventivepelyeeptiderelras toany part brportian of thecholypaptidetof the amviedtionyyhicht i ¢

acid, stegrj j ] ' I: ! I - el c _aci l'i nol eni c
aci d, ara%#oggﬁﬁ%ga%igh?{hg P%id glnédgoggé?gﬁe g%l@geg% eéfﬁg%hcﬁ%gip% eruci ¢ aci d,
ar achi di cpaaeit golypeptile)h @he funatiord! fragneent edntbe aay frdgmany camirisiigalohtyguoant ai n
additional functi | groups, e.9.,. ONe _Qr_n i.n r.ou on any of the
carbon at BWE° a?lﬁs %?%@WP@% O&’F@%&ilhﬁﬁtp, tH V’ﬁsegttﬁgﬂ'gg?’%t%ﬁ%@ﬁ?ggi s aC8to
C16 f at t yinhibitsiprofifetation afipligsasal dell6 Fhadtioyal dapdents encampas Sopexainplel hdse

enbodi ment, the fatty acid i.s pahnitate. .J0043]As iS.true with respect to
The 1 pr QPASIOGELRen R 8ol eptige BR B GRNG (oAb Do e o Y55t By <o € abi o
part of thevdnby 8isédsy . VaideeRlebslnd, ipbdilatid), Rh dimDatekRAe thelshag BRI, FR6l
functiona Méﬁrl ant% Oté lgegtl dom n%%l ﬁ’o‘F}n a preferred enbqadi nent of the

i nvent i on? MERY FERY 5 GEPY H@PPYeRtdGe e_fqﬁ‘éeﬁoﬁm‘?’\t@dﬁ?ﬂp?%ﬂﬁ de

(i ncl udi nginttbnat frdfRreht dah AGKBINe, RP hslaHElC bbRN B, B4, 80Ms) 509%, GRPDBHHAOM Net i C
conmprises a fatty acid nolecule at the amno (N) term nus, the carboxyl
(C) tern?Qasd> % pr metenof thepaent gakypeptider ni ni . [ 0044] The fatty aci d nol ecul e
can be atfoggdied TR £lGionAMRRHeNEoaR bMPRR LA R Aind dbiA ftﬁg%ﬁh' | fragnent
and functlfogn%a]l vari ant) or pe|§_t I dom rrgtﬁgc.di (r)ec}m(?/_ or ?Eﬁr oug ggﬁai nker. In
an enbodi eashbaxydermine, gratleatk reamind, giee mminpacidsmpt fored in thrrndpehead fequence t he
C-termnu I LV i “Pﬁ I 1 I t tty acid
nol ecul e ?%tﬂég%rg}g ﬁlélgi‘ %ﬁ?%u%ﬁ&ghwgﬁ?%%&goag { |(E&deu?sodsyer{6g%{tegf r%“?lgnmﬁ’? he group
consi st i nbiobgicelfunctiop of thi Gunstigesd Eagreent.lecgwidyibi} proliferatian,yor theatror pelvertt ir i ¢
acid, and;a,f j anl i aQni Lyd a4 . f . di nent of the

i nventi on(,i@?aﬁez(e%ﬁt% %&g% .‘E"%‘%ﬁo&%gﬁﬂ‘? %L)l sM éal.-? 'Ei %(1:JJ %%18 tﬁ%%@ﬂboﬁ%a%ﬂg% n a nore

pr ef er r edematxedhaisniogiodl actraty, ssm@nipaed to thh biolagidal/actieityofitd poerite i s attached
t hr ough th@ e §i | on carbon of Lys. [0045]1n another preferred enbodi nent,
when the P W@”‘%ﬁ:id mol ecule is at the C terminus of the inventive

pol ypept i (i826f papd preferred@hbalimé ef thatidventiva the fiicBenal fagrfentosthirisecht 11

e.g., to jnclude.an ani.no gro s, i,n a nmodi fj.ed ecul e, of Formula |
or SFor ol Lot SoiaPut g i of SV D oo B P PR | <

CH3( CH2) " distdsdd2)i COOHmoiM 1REfeirdd eddtiodinitnt Of tAOGhvéntios, the fullctitfal fkdgniehi S regard,
the fatty acid nolecule i s attached to_the carboxqgl group of the Cterm nal
ami no aci EPTATISEHAE le3sh Aqeapeyoys amino seigs P HRNC: 2. pef-elnadfuther prefereg j s 8 t o

16. More phsddhatoyihe hvehtidh, i fdRtioddd G4Ehe LRARALY M eda¥ 4 doRBeiony SfitnbVe
pol ypeptides (including functional fraglmnt s and functional variants) or

~ pept i doni AdES YSERILNDbad: pret andrinkibifs regjifpratiaola disspsed gelhethedinatigngdept i de
(CPP) .  SughoderdchPint ﬁﬁrbﬁtioh%&x%%?ﬁéﬁn-?l@} dotnpBike érf@niw%(cﬁae]ygg CQQAé%&e%rﬁdnaie or

peptidom netic across the cell nenbrane and into ) Ps are known
in the arthe ggup consayting REREP ED NOss b ipy% sFas instance, thediumctiong) fraginérd c8ci . 62:

3507. 3611{J005) ™ ARTOURS AR T angerd e dtibun ALl cRREOID NG 800

(2006)). FheApphehunctinaaldragmeht afitieesioveationean cangith essemtially ef or. conSistafisipor t an,

VP22, Pepl, . . ot ke, . CPP conprises an am no acid
sequence (%‘Pm@%%dlsw%%mgéﬁ@ﬁ%]péhé@?ﬁesponds to the amno acid

sequence @02pkneFumiier mchided ihahe {cdfie @Qhe invasipe afeifetiynal 23450 He .

pol ypeptides .(including functianal. fragments..and functional, variants) and
pepti doni H’é’f“iltgvse ,Pogyﬁ%ﬂtlggsl’ ﬁsgwclg?stqu&ncél&nﬂ V%@?’“ltsvozftﬂ?e\}ﬁ%enﬁﬁee#"ﬂg onal fFa8mSaSi 1y ent i on
can be a aesfibarhefaptTideermOurktonaD arfanttiag@sed Berefitlets T8 b pPEPéptide haviey

exanpl e, the polypeptide can be a diner of the follow ng general structure:
Sequence X-Linker 1 -NH(CH2) HCOY-Fatty acid Sequence X-Linker 2 -NH
-(CH2) m wherein Sequence X is selected fromthe group consisting of

Ac- LAKFSTHWAYTL (all-D) (SEQ ID NGO 85); Ac- AKFSTHWAYTL (Al l-D) (SEQ I D NO
86); and Ac- KFSTHWAYTL (All-D) (SEQ ID NG 87); wherein each of Linker 1
and Linker 2 is optionally present and each independently is Ay, beta-Ala,
‘am nopropi oni ¢ aci d, gammaam nobutyric acid, am nocaproic acid, or

o o s o N n o o 17 ~




[ 0050] Preferably, the nucleic acids of the invention are reconbi nant. As
used herein, the term"reconbinant” refers to (i) nolecules that are
constructed outside living cells by joining natural or synthetic nucleic
acid segnents to nucleic acid nolecules that can replicate in a living
cell, or (ii) molecules that result fromthe replication of those described
in (i) above. For purposes herein, the replication can be in vitro
replication or in vivo repllcatlon [ 0051] The nucl ei ¢ aci ds can be
constructed based on chem cal synthesi®s and/or enzymatic |igation reactions
usi ng procedures known in the art. See, for exanple, Sanbrook et al.

supra, amtbstpalnssigaricant sequenes identityer similariy te a parerRolyoERIids OF Barerin be

chem cal | i ously
R L LR L A
mol ecul egr mctienal fiegmesasel witieh ipinasiaant. Funetivhdl vyrianfs enbrenpasy faiwpdlrepde f or med

hybr, i d
o 1Yl L B RRAPAIRL OB P NAMUEBoRRR BTG S
t 0 gener ahase vimgantsuwd thei fanciional sragmerit demnbd:nlherem @henmrenk funtcficel] fmgment)
5-f 1 uor Ol‘Hx 3?étim {h% agﬁmunkﬁﬁk %rbl(léra%B}x 8f aged cell ?chall %qu %:: z t'.ln egxr%oxa”t hi ne,

xant hi ne, ace ox et |
carboxyn&khmiaandmgth@&mﬁ+$ﬁw@mmuhdummﬁ&mmphﬁmymnmbmﬂaﬁgﬂaﬂﬁhhyIuraC|

di hydr our al.act o ueosi n sin -i sopent en Iadenine,
o aiehee B T barnPBi e iver SHE 85 op RSat: o RSB R el 0.
2- et hyl gulamsm;e, bd-ankhd ybay BO%) 5096, 75%4180% Y9004, 198%i ddenord\Nderticalih iatnitfoe d

adeni ne, met h ni ne, nmet hyl am nonet hyl yr.acil, 5-

o AR 1o S e Aol e ss pateg Tl RGeS ne. 5 -

et hoxy C 08Xy Melhe\inetiadl variadt ¢¥Bf f0PEREBDRS tdmprise the amino acid sequence of the

2- nethylthlo NG- i 0 ent en Iadenﬁg%ﬁ uraci. | 5-oxyacetic acid (v),

wybut oxoiEFatP Reset fupgtia gmen withiag egst gas craserzatiys prpp.acid

t hi our acighbstidutioh mcfégard ﬂretfmcquxﬁaacmam amTBinPideUhSdihiho adld §&1'u13nc5 opXxyacetic
acid net hyl ester, é - am no- 3- N- 2- car boxypr opyl ) uraci
®

2, 6- di amt qtﬁ‘élyp‘iﬂfl ?rrPci{qnﬁl@P?F‘mélr@gB}e iRt ﬂlfq“?efoﬁﬁéil"éloé H@Fﬂ ds of the

i nvent i onofRbvalife fHiL6 BAS Sbsiith@FsC ARARI By oxsau@lhoﬁaﬁ ERiaCHiahts Resour ces
(Fort Collins, CO. and Synt hegen (Houst on, 832]The nucleic acid can
conpri se_caﬁyornmsp stameo acideavreee vmh%wwﬁ@elmtléw ngfent fyactiarelent i ve

pol ypept 'ﬂ%ﬁzenﬂ\{/‘iﬁ'l G5 %nk H&ﬁ&@é}%ﬁv@a&g{zseaaidssumtl Hnﬁ%ﬂ,fa@ﬂg ard/ @fe! ants. For
exanpl e, t nuclerc acid can conprise a nucleotide sequeritce encodlng any
of SEQ | Bungtional yariant gap cogiprisedBe arg@o peid 4Gjuess of the@@renmlmms& orpgento 72, 76,
and 80. T ctﬂﬁﬁlﬁ%?ﬁelﬂ%ﬁin 1. D bl e/ o ABre SRR SRadl e Mifih PRI de sequence
whi ch is degenerafe to an t’hesé séquences or a nat 1 on of

degener atssbstigioen claghis Tse 1i lnvefﬂ.rahbenfoaﬂs@lowwmdeisveammcsamichmmxtmronpur ified
nucl ei c ac C ich i.s .C ary to the
el cot i o RS, BBl PP UARE Rl et BRI T o

nucl eot i denseoeente asing hcihyubstitdiicreshanvdethe bivtagivgleattivigoofdhd fuactivntlo t he
nucleotlde I agi ds descri bed herein 0053] The
nucl ei ¢ ac) %ﬂ ?El ﬁﬁt & b%fez’é{cl oaﬁa‘ggnoqlé%e ﬁ%%g?%o?%?gifl?%?%e 25, RERHET fPant

expr essi ahepamttpblypépndé bui parenefyacttbnal flagmient/ent i on provi des reconbi nant

expr essi risin of. the nucleic acids of .the .in tion.

For purp g%ﬁher erf’m‘{trﬁ%al t’ %‘?"ﬂf %ETBW?SFWQWFSC@QT)?%@?FGﬁnss’é’é?ﬁram%%ﬁg

geneti cal dﬁymm [ (e&hséﬂvat?e Ahhixl0eid substirtioROary lahtﬁivrﬁﬁl tﬂm@t ﬁlm&lﬁwzlrmhdgat o
permts the expression of an rnRNA,  protein, y or peptide by a
host cel IaCIWE 1ytens WyHueh Re AIERRASH; 1’%@?%“??%&9’6’?& §’éﬂ\§€‘|‘ﬁ9bprél’ﬁf6‘ifl ng the

MRNA,  pr o 8kdRangde® FoFREGRhér@minddcid8R hadide sﬁﬁ@ch@fﬂﬁayﬁ%k&ﬁcaﬂ frop@itagied with
the cell under conditions sufficient to have the e|n

pol ypept i B¥ancetheconseryaiive sming aeid quigtifugipm canhe an pgidic@mino aFWé“b@E‘t‘téﬁ Brof the

'nVent'Orhxﬁfh@rd&ilﬁcé]ﬁihb'ﬁéihté(go,&éb%ﬂlﬁ)% iflo W@ vith a HOMRKL kide B S Of the
vectors can be naturally-occurring he i nventive reconbi nant expre55|on

vect ors cithsti@espior arothen gming geid githr noneler sifisshain (reg. udiler@ly, Vel llqdewl i mited to
DNA and A&, pih b TRAR 2D 6 ) 13kie adidodR G bRt é&HUPAIﬁm%I bRRIGHno YL hesi zed

or obtained in part from natural sources, can contaln natura

non- nat ur@s.dyg.gitc)e pegning e¢ié with deslar Srﬁ‘eChaewhiﬁmnemﬁor anothree sminoacidedthor s can
conprise naturally-occurring, 'non-naturally-occuring intenucl eotide

| i nkages, or both types of |inkages. Preferably, the non-naturally
occurring or altered nucleotides or intemnucleotide |Iinkages does not hi nder
the transcription or replication of the vector. [0054] The reconbi nant
expression vector of the invention can be any suitable reconbi nant
expre55|on vector, and can be used to transforn1or transfect ~any SU|tabIe '

o, e o " o o o o




[ 0060] Further, the reconbi nant expression vectors can be nade to include a
sui ci de 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
whi ch 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 exanple, Suicide Gene Therapy: Methods and Revi ews, Springer,
Caroline J. (Cancer Research UK Centreg for Cancer Therapeutics at the
Institute of Cancer Research, Sutton, Surrey, UK), Humana Press, 2004) and

i nclude, {gilar@RReRIR¢AshNEysHEMPSS, irMB)r 8% Vhi 48mbtdIMlind &m@n gﬁe, hgi nase (TK)

gene, cytosine dam nase, purine nucl eosi de phosphoryl ase,

ni t r or edude-bSE NSO FOFHAMALEHE SN furt her provi des a host cell conprising

any of t h@o3gjconbisnasly, kRl %m%&%&@&aﬁr&aﬁﬁs&erﬁ&acorﬁ@_u&\ﬁed herein,
the term™host cell"” refers to any type of cell that can contain the

i nvent i ve2mipe g A KR B s 39 - Rrze ptdeast Pipschvsaiee identity Cen 88%, 8% ukar yot i c

cell, e. 090%, s equeadd ildtkity) {dtAGparer holdpPals orPharehiPinddiEna fRgRkRHOL i C cel |,
e.g., bacteria or protozga. The host cell can be a cultured cell or a
primary cighipit proliferatiop obg diseasedfellect |y from 16 an organism e.g., a human.

The host @es1] CaFbrlegandile, dTRicEal $81aht @R bda SinsARCRHR8F dny dfSEQ DA Cel |
that grows in susgen& on. Suitable host cells are known in the art and

i ncl ude, NOF 17 thinde3 1pphdn this e thefupeiongdpripniscan somarise thegmincan cel | s,
monkey VER{ £64dnSe of GXpoLSHG B NUEI3€4984 &fil 3790 58 RGhefeitXdaiikRlece@froRldr POSes of
anpl i fyi n% or repli cg&i n? thg%]% econbi nant expression vector, the host cell
is prefer BFR/coé}SI%P_&P Vo ]i“iz_o : 4 e.g., a DH5a cel|. For purposes of

pr oduci ngjoa32)ec onRb, Tartxamipe) thd RActibaR vafak YRR EiIfER oI viafictsMoisge host
cell is preferably a manmalian cell, Mst preferably, the host cell is a

human cel SEQARNHSY commprsing the agunqugeidsegueneq qf SMI2-8 ‘%‘Q#PDSPf@Fﬁr&’cné from any

Lypehof_ tamta_eanyai_ﬂgosztadhsbel, Qfl_lﬁdﬁﬁlg%\/sﬁFs:ﬁﬁffﬁl’l{ri&iAﬁ:[ age. [|0062]AI SO E\r oVi deldl
the in ion js a po tion of cells conprising at ast one host ce

dgscri bed%ﬁ%}f]ei thlvgﬁ% %P?t{ﬁ?ﬁald’ﬁn@él’qns”@ﬁﬂ et?éeté"”l%@fsé eave8t@Ypopul ati on

conpr i si ngf thdiavdeisé pdlflebtided 5Pfuhdiond fidBifer¥ desdied BGAHDTRAGM expr essi on

vectors degscr.ibed, 1n addition to at  |least. one other cell, e.qg., a host

cel | (e. g.rerejnvprspapgiggue \Aﬁ%e&%" B8RPG CmRsFing 8 reé(ﬁ’;?e‘{ﬁ‘m{“h@“‘? ¥aLRET Hant

expr essi ofipatertt ol peptioe, sikchaled the @infiRracidRequence bf e dtroirve@o anatoglle GRleh, a

macr ophage,. neut rophi |, rythraocyte, a hepatocyte, an endot heli al
cell, an ﬁlﬁﬂ@l e %‘Eﬂuﬁ(’a@ (ﬁi%‘@f“&%d%‘thl: Jange ‘ﬁr%% ofd seggiepce oAtheer nat i vel v,
t he popul pirém@Polgpepticd WhenGedd ffoeh the EUbStIAR L Bk NyteGARY FOERBASoBOMY at i on, in

whi ch the popul ation conprises inly of host.cells (e.qg., cansisting
bssent | al TSPRHD SEHAIPSR IR SHBIoD e oA oty Bk Fgtrel B ket

pﬁpul ati lOﬁ]s @pp6ed @ithe P%oﬁeﬁll?ﬂ&lar@&ptlhle@étﬁoﬁﬁeﬁ T.rfamghéofﬂ:ld’t_rilﬂéﬁtiﬁ@VﬂU m(::)'el I's of
t he popu ign.are cl.ones, of a singl.e host c conpri sin . econbi nant
xpr masi o AR o G el CREAIFY S VHER e GREe Ao SBIRIFEE  ho
recolrrbi namith]gxspéa&sﬂlemvmeﬁ,one fllmdnioﬂmlaamb@df_ 'efmlj'tcpﬁi)riiebﬁrduﬂitﬁéllﬁc% on, the
popul ati on ce ) a .ation comprising.host ce conpri si ng
a reconbi ﬁ‘ﬁ‘ﬁc’tgu%&gp%&mﬁ ﬁe%& 3:?12[]% §Eegfrg’etﬁeﬁg?"é’f‘ﬂ.vg'[‘%%‘§ﬁrﬁ%slt€%ed in the
scope of - thmo iacid esjueren ofang of SB) LY AIRS34 ©.3@. , bi oconj ugates, conpri sing any
of the in i ve_pol ypept. d (.i ncl.udj.ng any. of. t functional .fragnents or
Punct  onal0uh: | SRRt BERiger T oot L piotd Frerteit g Bpicmas

expr essi onariae} @n de otsindiigtmaledds Rnovwain jthegett Ssitabesmetdds ofde Hoed hods of

synt hesi zi ng conj ugates,in general. re kno ip th r e for

i nst ance, S’ﬂ&&@é‘?é p‘g.yl?ep ?ﬁ%%gscﬂ[i% %F‘%?‘Fn%é‘mz"égb?z‘g a@fd@%?"%ﬁcﬁaﬁ rin et

al x I n;)_r Qeﬁd@ﬁynﬂfbdig,mfmfdm_rsﬁﬂﬂlfﬁszg @Q%d,)ﬁnitéd)l@ﬁédoﬁh&?@ﬂwgfﬁdb vied s)

ol ypeptides .(inc n ctio agnment s unctional variants),
opt ot et Cra bR 8 M50 60 e PRERE T2 PG Atioied Pt nant

expr essi oWesmobat & al..andord @atvesiy Prss| Orford) @inhegl Riagdong 0@ and MSre@dn) can be

i sol at ed, i £ , nt heti and/ or reconbi nant., The.term."i spl ated" as
used her eyﬁygﬁggégh‘gﬂxﬁﬁ pe é@ésrc VE Orfﬂ?"cl)artﬁt?'f’%ogucﬁ uﬁﬁ%@?&?"r{éé%?ﬁ“gonrrent. The

t erm " pur téscritkd hasinusiag stasiasd mcombamast hethodagSdee fon inistandecSemetodkret glyri ty,
wherein "purity” is a relative term and not to be necessarily construed as
absolute purity. For exanple, the purity can be at |east about 50% can be
greater than 60% 70% 80% or 90% or can be 100% [0065] The inventive

pol ypeptides (including functional fragnments and functional variants),
peptidom netics, fatty acid derivatives, conjugates, nucleic acids,

reconbi nant expression vectors, and host cells (including popul ations
thereof), all of which are collectively referred to as "inventive

e Y - r . o, o L o o



such as an effective anobunt of the inventive material dissolved in

di luents, such as water, saline, or orange juice; (b) capsules, sachets,
tabl ets, |ozenges, and troches, each containing a predeterm ned anount of
the active ingredient, as solids or granules; (c) powders; (d) suspensions
in an appropriate liquid; and (e) suitable enulsions. Liquid fornulations
may i nclude diluents, such as water and al cohols, for exanple, ethanol,
benzyl al cohol, and the pol yethyl ene al cohols, either with or without the
addition of a pharmaceutically accept&ble surfactant. Capsule forns can be
of the ordinary hard- or soft-shelled gelatin type containing, for exanple,
sur f act aniacular OYdrern L@Labaﬂﬁlorbz mﬁfnhalt B by Gold Sprixiy H&bdrPedse,Tdld Spigose,

cal ci um phaosph and, cor . Tabl et for cl ude one or nore of
| act ose, ?'@ﬂ%’ &So%ﬁ?ﬁ‘%‘&f‘&l ﬁ'ﬂ YtTEY 0’%‘8{’5& §‘E“Zq’cér‘|‘g}0%1 %PT acid,

i f:r ocr Y§hﬁli§1ﬂ§@6\s§&idtdé|aﬁc$ﬁxhnaﬁﬁ@|£§o%Na’§ |19|794 Fifthé}Usdne @ e poBbéptidea |

si li con di.gxide,  crosc gQse_sodi u C gnesi um st earate, cal ci um
st ear at e f g‘Fh‘bvegtt‘é‘e{P’&t“gmgg'f’@H??a& FPents %’HM H&?V%F}@BFS phegspfkcan®g) or ant s,

di | uent s jsopidf B8/oPPurARE Bofy a Btk MuEUAA] 1148, 22A68EiSm, a‘ﬁth%EteBinQﬂm@g@@t s,
preservatives, flavorij ng}gagent s,. and_ot her . phar macol ogical |y conpat | bl e

exci pi en@gat, {@ﬁ%ﬁ’i‘g@‘:f %@HS%WBPP‘%E“QW@‘Q“@&%WW browrdndhedt in a flavor,
usual |y slefRgeIRmb @%@ﬁtﬁie@&es&ﬁ&g%ﬁﬂi(ﬁhmﬁ ﬁ"iﬁ‘:lchoﬁai fR@addid d@S conpri si ng
the inventive material” i'n an inert base, suc elatin and glycerin, or
sucrose Awrstiorehrariantsahangod) cen be sypshesizedorcpbiained ICPR@C@@HV &om FPaties addi ti on
to, such sﬁ&ﬁcds@'y%?Dﬁ‘tﬁ éﬁg @]M Te@hﬂo‘it?gléérdo k@Q&lﬂsﬂlﬁ MBY%H& Mﬁ%ﬂ‘@t erial,

al one or I n conbl hation w ot her sui tabl e ‘conponents, can made i nto
aerosol fPeptidslSstewn San Higge, ok Inithis raspast, thednyeniied mlmntldesrh%st@ aer osol

formul ati n I i zed acceptabl e propellants, such as
di chl oroéﬁhﬁfg?ﬂg?@%?ﬁg%%%ﬁgpgﬁé& %ﬁtﬁ%gen and the like. They also may be
f or mul at 48038 pHdsaprowded hyah@mwmon@w—mp@bme@s of apyanfsheiinyestivesuch as in a
nebul i zer g¢ 8?‘] r to spray
nmucosa. 88@5‘?@0 dﬁoﬂﬁ%ﬁgﬁ%iﬁ %Fl Qﬁ%;rﬂfg}égrng}ﬁ erar %zggnc{?e\séthrgg ?ﬁ’g. ncl ude
aqueous acrdl 'peptideguiretiet as ussbbaringefetsds # banponpewhichhassstentialtyrths samei ch can
contain an der the
f or mul at iggltrltér?lg %nf@i;%mcé}#géﬁdﬁlﬁlpgﬁgépﬁdg9% %0% ﬁec%ngl ﬁl%e@%r%?sgn{g%tabl aqueous
and non- amhmmabﬁlamlohemﬁmkxmmmmha&s foaexamptnl thoee @n@pmmsll ng agents,

sol ubilizers ckenln st a izers erv The

i nventivé W’Bt’sé?g QF an%g d%tseﬁfl%rtcgfpa °°”es%‘€n%‘ﬁ§§? 319%’5 %‘é’f ept abl e

di | uent |haclaaopé1bt|twmewb br:mbrecoﬁthelaenno ®ilsh Additienally sthe b@ttﬂmqmedcoam m xture of
| i quids, incl.udin gueous dext at ed.sugar

sol uti ong® mgﬁseaﬁyﬁtgﬁtb‘jl or n%B%”’&by ] ’(glamd’?o ar‘fécfé @8@?]0 %ﬁ% OSCUIiNg Vol such
as propylaaigo glidscol or pol yet hyl ene gl ycol, dinethyl sul foxide, gl ycerol :
ketal s sy S di_net h 3- oxol ane net hanol ,. et he

kot al s SYBES, Jo5inish el it S RS acee RS pRLS! g

gljté ceri d%S;lsddrheﬁﬁﬂTeﬁs&b Q@eﬁtﬁbiﬂ}ﬂn&fﬂxﬂu@ic?ﬂ&l&rmdifel&?almﬁhadhl’anﬂh?]d dequs the
addition o maceut i ca accept abl e surfactan suc a soap or a
det er- gentappgﬁsﬁ@% H"%Qé?‘l’tnoéh‘?:?@‘&gaﬁgéi PRposedfy &'ﬁﬂ‘t?t’%cart’@t W cel I ul ose;
hydr oxy pre@tmitlerqtebwtmbﬂ b RE8ders asOREiRYUNER gh¥ineShidh BSR refRhtifgaaltsof Vi ng
agents and ot phar maceut i cal adjuvants. [0073]Qls, which can _be used in

par ent er dfe $Q9F%§“é‘€?’fﬁ&waz§&)eaﬂﬂéYWﬁ! hayeihe sameRIisubsamgRvABS #medtming nt het i ¢

oil's. Spe&i&*@eﬁé@d@%&%ﬁpoﬂd&%pdlﬂ@pﬁ&’@ peanut, soybean, sesame,
cottonseed, corn, olive, petrolatum and m neral., Suitable fatty acids for

use in pdPeTl er dn aneshorpretered smbpaiEienis the pertidemirastic comprses praligssdd| and

| sost ear i o@fohdin wlitlthe Qt,rfaaoteﬁw%ﬂ@aah“ SR is bkl & Bl:GegtammRl es of
suitable fatty acid esters. 74] Sui t abl e Soaps for use in parenteral
f or nul at msrntsdqrm@pw@nfcampryseam@tm atPFbPeat’Flde baskhont ohthe fklgwing senetergol ani ne
salts, and suitable detergents include (a) cationic detergents such as, for
exarrpl e, dinethyl diallcyl amoni um halides, and al kyl pyridinium hali des,
(b) anionic detergents such H@Ham—(&ﬂ%‘l:‘;&%@le aryl, and olefin

sul fonates, alkyl, olefin, ether, | and rmnog| yceri de sulfates, and

sul f osucci nat es, (c) noni oni C det&tdeg:e\arns susite Gtmin f or exanple, fatty am ne
oxi des, fatty acid al kanol am des, and pol yoxyet hyl enepol ypr opyl ene

copol yners, (d) anphoteric detergents such as, for exanple,

al kyl - P-am nopr opi onates, and 2-al kyl -i m dazol i ne quaternary anmoni um
salts, and (e) m xtures thereof. [0075] The parenteral fornulations wll
typically contain fromabout 0.5%to about 25% by wei ght of the inventive
material in solution. Preservatives and buffers nmay be used. In order to
m ni mze or eI | m nat e |rr|tat| on at the S|te of |nj ection, such

L T ] Y T [ o




pur poses of the invention, an assay, which conprises conparing the extent
to which diseased cells are inhibited fromproliferating, upon

adm nistration of a given dose of an inventive nmaterial to a mammal anong a
set of mammal s of which is each given a different dose of the inventive
material, could be used to determne a starting dose to be admnistered to
a mammal . The extent to which diseased cells are inhibited from
proliferating upon adm nistration of a certain dose can be assayed by

met hods known in the art, including, fgor instance, the nethods described
herein as Exanple 2. [0081] The dose of the inventive material also wll be
‘determ ne{éﬂﬁ}i thﬁle%l ﬁf&@@(mcﬂﬁ[dérfﬁlcﬁﬂﬁl %érﬁéhfts Al fdRYora4ehSE sphide ef fects
t hat m ght acconp he adm nisfration of a particular inventive material.
Typi cal | ypeptlwémmetl@wé the dnvsaiia; cap Bhofigny lengiciclean ppanpgiss ayaumberdie i nventi ve
materi al whihha MM fldvided ﬂhéﬁﬁé po@ﬁa@ﬁhda%&' Mhé@ﬂdﬁ’él ﬁﬁgzhén%&t ﬁmétf%ﬁél '%Qndn?t 0

consideration a vari ety of fact ors, such as age, uﬂpl@; general
tit

heal t h, diheneol) gepeptidamimatiG W@'ﬂ%ﬂteﬁrbﬂcé?glﬁaéa%’él%mﬁ rﬁhesabém@ e of

adm ni st r ghiiRMAtioREEh ctléa@seaeaﬁwmr vdnD 8isGeN@igl, 'c%elbﬁéoﬂgsrﬁ rﬁ@ﬁﬁﬁ%mﬁy way of
exanpl e and not i ntendin limt the invention, the dose of the inventive

material 1esh el§e Farsramplg, @V?I@Vﬁ%mepﬂm PF@WW)? i YJHie S0 amiro subj ect

bei ng_treﬂ&%@%chawm @taoytwouoiz t19 ﬁIb‘PSJt1612Q) f%]&fgmbﬁﬂyo w6l @it {day, about
0.01 ng to abo 082] One of ordinary’ skill in

O g O TR 45 S0 700 420, SR 00h o o ards sy~ o

i nvent | Oan‘éﬁPa th@B@ly%é Qes'd?ﬂﬁ%eﬂﬁﬁmﬁésﬁisd’ﬁ%ﬁo ackdE{lehdit the therapeutic
or 22 prophylactic icacy of the inventive materials is increased

t hrough t H83%odi Fhecebivertiderreludingifaprtianal fpgmenisand fingtionghagientalaad can be
conj ugat eﬁee BldhElericl JrRelihen®dn dah Bbhfit Eyntﬁehlf: Qﬁlﬂl'a aBidd inBKEE of fhe 3r B9t I NG

noi ety. practice of conjugating conpounds, gql inventive materials,

to tar get hagrakHPwHTias aminoapidrSuch symikstia pmino agigs ar kpownis theweteandvadwa et al .

I Drug Tafngﬁhé @&e§ ﬂlé Jam(ré)%ﬁéc)he%g cH’bé{th@&@ Horl&Rine .- Qﬁ%n @i]c@can-gﬂe term
targeting norety” as used herein, refers to any nol ec or agent that

speci fi cahdid hpmowgm Sasetalnmnbmﬂtsl- }@temedmnbésmmw-hﬂb@wpmdme duch that the

targeting SQEIV to a

popul ati o%&]}é gﬁgﬁa\%ﬁ% lp &H’;CE & ﬁe"g{%r [ s4 %(%%gé};e argeting

noi eti es 4mabop¢ehenlyhianme,d3 ptwnyllsanme tﬁewdtwplmnylahmdc,@henykylycﬁleag-rmnt s thereof,

pepti des es rowt h factor cine and ot her ural or

non- nat ur?ﬁp%fhnEl & \%hexﬁla[) &cy(%b}éeé{ ]Itggrcur’f acoln 9"”%‘8%1 a‘il bt Il Epi t hel i al

G owt h FamtrahydRémthoime@EﬁFHa)(yhc'ﬁexdeidunomaiemt adid (aﬂiﬁa)nalo&c(aeﬂdl r ecept or

gggﬁg/l cﬁgfzn%ﬁ%aﬂrlee(iep or) (n %R?P’S%\féwﬁb?%%ﬁzy% eyr% dﬁog‘?'lys 5% Oﬂnée O’Llepia?n

refers tocamin@gasgentane catdozglid aeidt hatm:hfcydg&sadehabbxyﬁeamd\oe materials to the

targeting npi et Oweo ordln skill .in_the recogni zes that sites on

t he i nvenffipac ‘éﬂt?“ﬁlc ’%‘F&ﬁ ~Z-HPo-AdedeEap °FIBPX IR&hEL i on of the

i nventi Vedmrﬁ)[)ﬁt?ill(,samcp‘&? -ig8RAb ré%ﬁ)ﬁé aél@rhoﬁabblﬂaﬁﬂhlgﬂn@ ahd k&t and/or a
targeting noiety, provided th}t) | i nker and/ or targeting noiety, once

at t ached btliyllgh’émﬁnventl ve materials, do(es) not interfere with the function
of the i ”Y(ﬁ%' VeTﬁ@ﬁo@fdeﬁtﬁ&%s (ihchfting ﬁ%oﬁ:ﬁ'ﬁ'agrhé’n& ﬁd'ﬁﬂi&h&iaf ety dn§r ation of a
di seased cell, or to treat or prevent disease (e.g., cancer, ‘neoplasm
psori asi s peptiopetisy afsherimventien san be Kpidated e ifatey améﬁteql)i glyepsydated.be modi fi ed
into a de&g}da{e@ gﬁboy?}qgt&l E)ﬂ%hhx}rﬂgte&r%ggﬁﬁed' R- a\éﬁh@&' c%i‘ﬁed Y, %%t a\ﬁ?sugﬁlge“ als is

rel eased 1 nto the bod I's adm nistered 1s control W th

respect t bridgener camrtp%@mqn@ﬁldwd@mqrnsaitﬁedfmoq@éélm%?d o pakypieazed| 91S. Pat ent
No. 4,450, tegDepot fornms of inventive materials can be, for exanple, an
i mpl ant abI e conposi tion conprising the inventive materials and a porous or

non- por ou$00ddl er Irethis regavsdhtha snvantjsoifyrther provides lwidated [derivarivesiof anyeofthet erial s i s
encapsul a I i on of
t he non- pg&gﬂ%Mﬁﬁgggyé%gﬁﬁ%Kh éggagggg? eﬁzlnﬁ%g%?géﬁgﬂ!gﬁd) g@%?ﬁed

| ocat i on Wictikientiqnh d.imdatsd Chnwtmﬁe)flﬂmevmweenﬁmmss ayof &m@olmtp@d@@ddf romthe
i nplant a ST H=Te] t

i nventi ve%p@dr nacggﬁegaa @%g«%%%g?mér%%%ﬂlgoqﬁﬁg%%ﬁ@% %?ﬂ rc[iﬁ% unct| onal

f ragment s "lzmdmplgpde’; refsrslto gnyrmelpauis)compriging 8l bydrenbobie moiefyawhich %@ll@tes
derivatives, nucleic acids, reconbinant expression vectors, host cells, or
popul ati ons of cells can be used in nethods of inhibiting the proliferation
of a diseased cell. In this regard, the 23 invention provides a nethod of
inhibiting proliferation of a diseased cell. The nethod conprises
contacting the diseased cell with any of the pharnmaceutical conpositions
descrlbed hereln in an amount effectlve to |nh|b|t prollferatlon of t he

o ~NAASr1 o Y R Y B Y . I T L 1




[ 0091] The invention furthernore provides a nmethod of treating psoriasis in
a host conprising admnistering to the host any of the pharmaceutical
conpositions described herein in an amount effective to treat psoriasis in
the host. Psoriasis is a common skin disease characterized by thickened
pat ches of inflaned, red skin covered with thick, silvery scales. The
psoriasis can be any form of psoriasis including, for exanple, plaque
psoriasis, or psoriasis vulgaris, pustular psoriasis, guttate psoriasis,
and inverse psoriasis. [0092] The invenili on al so provides a nethod of

i nhi biting the Hedgehog signal transduction pathway. The nethod conprises
cont act i nght éndrychif $epelypeptidd tlinqmdiﬂg fompyiondl frhgreenthead fenctaortal whnts)(mrposi tions
deseribed hetruﬁnr}.ﬁxetnc a%%g&ﬂ?&‘e“ltme %tahé{%ttr%ecéht '1*?1' lipfalag, £849¢/ %Eimé nal

t ransduct i'oR ce expr e5sion of Ger Benes Are activated for
transcri ptinde axtpamh as;fqrvmpdmaﬁfrtytahé d—kdlgahg@up(eggla‘hmtsybdlphhsmatemm pat hway,
the invention Iso provi des b|t|n ression of these
genes in FUS erane’agmu kegﬁ%ngg%gl%ggﬁg%sgﬂgﬁ hosﬁwl%lg IW8tion of: di-1
(e.qg., Gendtamkhodpltigdinositohiphosphatiods2me, phosghatidyleflangaminéapiBagimydigessi on No.

NM 005270) 34190), Ptch 25
n@a%?b%dg’(l:%lglglg b?\m(@{bﬁﬁl%%ggﬁiog{&éwﬁo? DR a%%énBank Accessi on No.
NM 000193)lysoshmspl(urgbgcl;ldemdmhdadesoﬁtmlgmpon No. NM 005631) or NES (e.g.,
GenBank Ac 016701, genes he art. The
met hod of Ilﬁﬁ‘ﬁﬁ &rﬁl\&a{’ g{heeliplg%essqeg‘r'\a 0 lsah %yamd;%g‘s/élé’gr?pvrv%@%{sh contacting the
di seased qa:llypemctermr mpyldmmtehedqsmdrh@emtcpmadlseemfupmamd molesuleleTlgrfattyed her ei n
in an anou t bi e 093] For
pur poses. e it B b Gutbg s/ . BPEES 3Rtk U5 EPE bl 0 1
phar rraceutacuhpalmarcpolsh hyostic em)dmteama@gi alemwcnldelnrmlmcuﬂ mﬂmolerccamb; nant
expr essi on.vec val v of .the l. |c aci d
such t hat Ogen}ecnag%ldegc%ﬂg‘ﬁ‘%lggg’tt#%ogé oL %ﬁg ﬁ%ﬁg?n%ﬂagghemctw aCId’ f“ GRet T onal
variant) i®ikrprebgueatid. (i datyatid iy Opmbdally Wm@maidaehdl ,ﬁnxetlgmal graumi seased

cell is co e ? i [ ost cell

(or a popu ?‘?&%g’gfn\}% reo g}é\%gﬁl%@ﬂaﬁ,&g 9@ f[nh %fgkl%rageglsb?gﬁgo thtlghe

nucl ei ¢ acfatly aqidindiecidd ista e thOg fatty efild, famxatnhl@ as@mfzetﬁylaad bf a inbve peafaeded

pol ypeptid t or functional variant) outside of the
%ﬂl;o(a{me ﬁe potf;&%id Iﬁgﬂﬂﬁé‘

host cell eret 'S then available to contact the di seased
cell. [009[4)p43]e f@sllsamwghemnqib@sliptdmﬁemﬂa,thblﬁa;maa:ﬂmdmelelcmvmt| on but, of

cour se, %Ll%dr&?&n;%&ta%%} ﬁ‘e" m%gnti‘@ pofiephity Ac‘hﬂiﬁnt If&%tlbx%ﬁ FS5ARE X AVPLE 1

[ 0095] Thi s exanpl e “denon es a met eparlng po i des
(i ncl udi ngﬁlhutmallvenait)drp@;gldmingauanhi a“fpmfettr@d@né:bdmnu céimesavenmraﬁncﬁattjance with

an enbodi ngcn& de?itzat#v@%{ %JQ I}/rﬁlgﬁlrla\"g p(ély]%eggge (HDRJ q’!?&c'h&%% ggﬁ% P %gtfnrh 18 I”gh no acid

sequences as set are syn e3|ze ase peptide
synt hesi s vamiagt) mmld@epmétdreto@ymeheﬁaﬂzepld(rmqbqyblpetihemslyﬁﬂétmpmﬁmsheer Gty,

CA t t util F d
doti vat | vecth M RebRRE PN JRRCLORIRE M o' s perTormed wth -
condi t i onal00#4]oc kThredattf acidrmdernlesdn beatiached tothp sventivh pelgeptide @ehyithgi de f or
I f

the restn bpfy PRyl find i3 vhih BHeE Rt AR B SURGLH T O
t{nh oani sol aregmbogin®Ht ¢fithe isptiap yhemsthé fatte acip motscwe tsat'éxdcvwmmn@@lfdnﬁ?i e}a hylt. .
et her, was ept i des
i 550l veq Lchive bty RE bl SAGE, o oty RERMUELASLALEY - 0P
250d_rm) At bxalgb peid QUi8r sedeeter Srempheagreurcehsisting CAGYS, €p, horRadygieiaé (homoCyy), i n a

radient o : ﬂﬁ!ﬁl an% r
gont aini ngbﬁﬂ.’ 8%%5/‘@15&# fyhg?%ggfe}(ﬁg acl dPEb gl 1‘1]? Q&eﬁ%ﬁ%?xﬁfgo@ﬁdééﬁxg yzed by

el ect r ospr ty invertive, thrfay adlémplemn@ts afaohedibraupls 2 Eysrdme mprgiréfemed Technol ogi es,

g?!agi :\In: OO?&@%O ace Ff%pg& f;@{ar an%gacef %ﬁ{%&?@gﬂ% ?Pg'?r act | gﬂg :

cont ai ni ngofilgrse t han 95% pure product are conbined and freeze-dri ed.

Pepti des a r| e 9 to acetate
cal ts.  Thol@esh ¢ ofhbbRBoriRahibboibls bl IR SEROLRIOL B 1 T

separ at i ontegninZorfliizexn @008 oheptida at pephidanimetnd, theratty agid rﬂMeBuE idmpdifed de Nane
Ami no acid sequence SEQ ID NO SMOi 3-1 Pal RGYMILFSI KSNHPGLLSEKAASI Cl NETMLR




4 SMO-i 3-2 Pal RGVMILFSI KSNHPGLLSEI CA 9 SMD-i 3- 4
Pal LFSI KSNHPGLLSEI CAASKI NETMLR 10 SMO-i 3-5

RGVMILFSI KSNHPGLLSEI CAASI CAINETMLRK- s Pal 60 SMO-i 3-6 LLSElI CAASKI NETM.RK-
61 SMO-i 3-7 LFSI KSNHPGLLSEKAASKI NETMLRIC, - s -Pal 62 SMO-i 3-8
Pal RGYMTLFSI KSNHPGLLS 14 SMO-i 3-9 Pal HseARGYMTLFSI K. SNHPGLLS 77 SMO-i 3- 10

- Pal

Pal RGVMILFSI KSNH 15 SMO-i 3-12 SEKAASI GNETMLRK- s -Pal 63 SMJi 2-1

11

e.g., to include an amino group such as in a modified molecule of Formula I or Formula II,
wherein Formula I is NH(CH,),COOH and Formula II is CHs3(CH,),CH(NH,)COOH,
wherein each of n and m is 1 to 24. In this regard, the fatty acid molecule is attached to the
carboxyl group of the C-terminal amino acid of the polypeptide or peptidomimetic.
Preferably, n or m is 8 to 16. More preferably, n or m is 16.

[0046] Alternatively, the inventive polypeptides (including functional fragments and
functional variants) or peptidomimetics described herein can comprise a cell-penetrating
peptide (CPP). Such a CPP facilitates the entry of the inventive polypeptide or
peptidomimetic across the cell membrane and into the cell. CPPs are known in the art. See,
for example, Deshayes et al., Cell. Mol. Life Sci. 62: 1839-1849 (2005); El-Andaloussi et al.,
Curr. Pharm. Design 11: 3597-3611 (2005); and Mée and Langel, Curr. Opin. Pharmacol. 6:
509-514 (2006)). The CPP can be any of those known in the art, e.g., Transportan, VP22,
Pepl, and the like. Preferably, the CPP comprises an amino acid sequence of SEQ ID NO:
78 or 79, which corresponds to the amino acid sequence of penetratin and Tat (48-60),
respectively.

[0047] The polypeptides (including functional fragments and functional variants) and

peptidomimetics, including fatty acid derivatives thereof, of the invention can be a monomer -

peptide, or can be a dimer or multimer peptide. For example, the polypeptide can be a dimer

of the following general structure:

Sequence X-Linker 1 -NH—(CH,)

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

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, Om, 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, n is 4, m is 0, each of
Linker 1 and Linker 2 is beta-Ala, and the fatty acid is palmitate. Methods of making dimeric

z



Pal LTYAWHTSFKALGTTYQPLSGKYSY 3 SMDi 2- 2 Pal LTYAWHTSFI CALGTTYQPLSCGKTSY 17
SMDi 2- 3 Pal LTYAVWHTSFI CALGTTYQPLSG 18 SMJi 2-4 AcLTYAWHTSFKALGITYQPLSGKTSYK-
s -Pal 64 SMi 2-5 AcYAVWHTSFKALGTITYQPLSGKTSYK, - s -Pal 65 SMi 2-6

Pal LTYAWHTSFKALGTTYQP 21 SMDi 2-7 GITYQPLSCGKTSYK- s -Pal 66 SMi 2-8

Pal LTYAWHTSFI CAL 23 SMDi 2-9 AcLTYAWHTSFKAL 24 SMDi 2- 10 Pal TYAWHTSFKAL 25
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and multimeric polypeptides are known in the art. See, for example, Wrighton et al., Nature
- Biotechnology 15: 1261-1265 (1997). A preferred method of making a dimeric polypeptide
also is set forth herein as Example 1.
[0048] When the polypeptides (including functional fragments and functional variants)
and peptidomimetics, including fatty acid derivatives thereof, of the invention are in the form
of a salt, preferably, the polypeptides or peptidomimetcs are in the form of a _
pharmaceutically acceptable salt. Suitable pharmaceutically acceptable acid addition salts
include those derived from mineral acids, such as hydrochloric, hydrobromic, phosphoric,
metaphosphoric, nitric, and sulphuric acids, and organic acids, such as tartaric, acetic, citric,
malic, lactic, fumaric, benzoic, glycolic, gluconic, succinié, and arylsulphonic acids, for
example, p-toluenesulphonic acid.
[0049] ©  Further provided by the invention is a nucleic acid encoding any of the inventive
polypeptides, including functional fragments and functional variants, described herein. As
used herein, the term "nucleic acid" encompasses "polynucleotide," "oligonucleotide," and
"nucleic acid molecule," and generally refers to a polymer of DNA or RNA, which can be
single-stranded or double-stranded, synthesized or obtained (e.g., isolated and/or purified)
from natural sources, which can contain natural, non-natural or altered nucleotides, and
which can contain a natural, non-natural or altered intemucleotide linkage, such as a
phosphoroamidate linkage or a phosphorothioate linkage, instead of the phosphodiester found
between the nucleotides of an unmodified oligonucleotide. It is generally preferred that the
nucleic acid does not comprise any insertions, deletions, inversions, and/or substitutions.
However, it may be suitable in some instances, as discussed herein, for the nucleic acid to
comprise one or more insertions, deletions, inversions, and/or substitutions.
[0050] Preferably, the nucleic acids of the invention are recombinant. As used herein, the
term "recombinant" refers to (i) molecules that are constructed outside living cells by joining
natural or synthetic nucleic acid segments to nucleic acid molecules that can replicate in a
living cell, or (i) molecules that result from the replication of those described in (i) above.
For purposes herein, the replication can be in vitro replication or in vivo replication.
[0051] The nucleic acids can be constructed based on chemical synthesis and/or
enzymatic ligation reactions using procedures known in the art. See, for example, Sambrook
et al., supra, and Ausubel et al., supra. For example, a nucleic acid can be chemically
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
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duplex formed upon hybridization (e.g., phosphorothioate derivatives and acridine substituted
nucleotides). Examples of modified nucleotides that can be used to generate the nucleic acids
include, but are not limited to, 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil,
hypoxanthine, xanthine, 4-acetylcytosine, 5~(carboxyhydroxymethyl) uracil, 5-
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil,
dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1-methylguanine,
1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine,
5-methylcytosine, N°-substituted adenine, 7-methylguanine, 5-methylaminomethyluracil, 5-
methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 5'-
methoxycarboxymethyluracil, 5-methoxyuracil, '2-methylthjo-N6-isopentcnyladeniné, uracil-
5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-
thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5-oxyacetic acid methylester, 3-
(3-amino-3-N-2-carboxypropyl) uracil, and 2,6-diaminopurine. Alternatively, one or more of
the nucleic acids of the invention can be purchased from companies, such as Macromolecular
Resources (Fort Collins, CO) and Synthegen (Houston, TX).

[0052] The nucleic acid can comprise any nucleotide sequence which encodes any of the
inventive polypeptides, including functional fragments and functional variants. For example,
the nucleic acid can comprise a nucleotide sequence encoding any of SEQ ID NOs: 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
comprise a nucleotide sequence which is degenerate to any of these sequences or a
combination of degenerate sequences. The invention also provides an isolated or purified
nucleic acid comprising a nucleotide sequence which is complementary to the nucleotide
sequénce of any of the nucleic acids described herein or a nucleotide sequence which
hybridizes under stringent conditions to the nucleotide sequence of any of the nucleic acids
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

56
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cell. The vectors of the invention are not naturally-occurring as a whole. However, parts of
the vectors can be naturally-occurring. The inventive recombinant expression vectors can
comprise any type of nucleotides, including, but not limited to DNA and RNA, which can be
single-stranded or double-stranded, synthesized or obtained in part from natural sources, and
which can contain natural, non-natural or altered nucleotides. The recombinant expression
vectors can comprise naturally-occurring, non-naturally-occuring internucleotide linkages, or
both types of linkages. Preferably, the non-naturally occurring or altered nucleotides or
internucleotide linkages does not hinder the tfanscription or replication of the vector.

[0054] The recombinant expression vector of the invention can be any suitable
recombinant expression vector, and can be used to transform or transfect any suitable host.
Suitable vectors include those designed for propagation and expansion or for expression or
both, such as plasmids and viruses. The vector can be selected from the group censisting 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 pBI01, pBI101 ;2, pBI101.3, pBI121 and pBIN19 '
(Clontech). Examples of animal expression vectors include pEUK-Cl, 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 u 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 appropriéte 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
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an organism, e.g., a human. The host cell can be an adberent 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, DH5a E. coli cells, Chinese hamster ovarian cells, monkey VERO cells, COS cells,
HEK?293 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 bopulation 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 comprising a recombinant
expression vector as described herein. I

[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 leasf 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 ageﬁt, such as tocopheryl,
aminobenzoic acid, Avobenzone, 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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guar gum, colloidal silicon dioxide, croscarmellose sodium, talc, magnesium stearate,
calcium stearate, zinc stearate, stearic acid, and other excipients, colorants, diluents, buffering
agents, disintegrating agents, moistening agents, preservatives, flavoring agents, and other
pharmacologically compatible excipients. Lozenge forms can comprise the inventive
material in a flavor, usually sucrose and acacia or tragacanth, as well as pastilles comprising
the inventive material in an inert base, such as gelatin and glycerin, or sucrose and acacia,
emulsions, gels, and the like containing, in addition to, such excipients as are known in the
art.

[0071] The inventive material, alone or in combination with other suitable components,
can be made into aerosol formulations to be administered via inhalation. These aerosol
formulations can be placed into pressurized acceptable propellants, such as
dichlorodifluoromethane, propane, nitrogen, and the like. They also may be formulated as
pharmaceuticals for non-pressured preparations, such as in a nebulizer or an atomizer. Such
spray formulations also may be used to spray mucosa.

[0072] Formulations suitable for parenteral administration include aqueous and
non-aqueous, isotonic sterile injection solutions, whieh can contain anti-oxidants, buffers,
bacteriostats, and solutes that render the formulation isotonic with the blood of the intended
recipient, and aqueous and non-aqueous sterile suspensions that can include suspending
agents, solubilizers, thickening agents, stabilizers, and preservatives. The inventive material
can be administered in a physiologically acceptable diluent m a pharmaceutical carrier, such
as a sterile liquid or mixture of liquids, including water, saline, aqueous dextrose and related
sugar solutions, an alcohol, such as ethanol or hexadecyl alcohol, a glycol, such as propylene
glycol or polyethylene glycol, dimethylsulfoxide, glycerol, ketals such as 2,2-dimethyl-1,3-
dioxolane-4-methanol, ethers, poly(ethyleneglycol.) 400, oﬂs, fatty acids, fatfy acid esters or
glycerides, or acetylated fatty acid glycerides with or without the addition of a
pharmaceutically acceptable surfactant, such as a soap or a detergent, suspending agent, such
as pectin, carbomers, methylcellulose, hydroxypropylmethylcellulose, or
carboxymethylcellulose, or emulsifying agents and other pharmaceutical adjuvants.

[0073]  Oils, which can be used in parenteral formulations include petroleum, animal,
vegetable, or synthetic oils. Specific examples of oils include peanut, soybean, sesame,
cottonseed, corn, olive, petrolatum, and minerai. Suitable fatty acids for use in parenteral
formulations include oleic acid, stearic acid, and isostearic acid. Ethyl oleate and isopropyl

myristate are examples of suitable fatty acid esters.
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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 (e) 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, J.B. Lippincott
Company, Philadelphia, PA, Banker and Chalmers, eds., pages 238-250 (1982), and 4ASHP
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 sufﬁcienf 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 hlight accompany the administration of a particular
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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vari ants
administered is controlled with respectto 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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| oops of the SMO protein in accordance with an enbodi nent of the invention
are able to inhibit proliferation of diseased cells. [0109] Pol ypepti des
based on the second or third intracellular |oop of SMO (SMJ)i2 or i3

pol ypeptides) (as shown in Table 1) are synthesized as described in Exanple
1 and are tested as described in Exanple 2 using MCF-7 breast cancer cells
or SK-Mel2 mel anonma cells. The | C50 of,gach peptide as determ ned by the
M T assay in SK-Mel2 nel anoma cells af%er 48 hour exposure to the peptide
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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 tumor, €.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 rhabdomyosarcoma, bone cancer, brain cancer,
breast caricer, 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 lymphocytic 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, 2 myeloma, a lymphoma, a glioma, or a sarcoma.
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enbodi nent of the invention. [0117] An anal ysis of expression of the genes
that are known markers of the Hedgehog signal transduction pathway, 4i-1,
di-2, Gli3, Ptch, Shh, Sno and NES is performed. DUl45 prostate cancer
cells are exposed to SM)i 3-1 (5 or 10 uM, SM)i2-1 (5 or 10 uM or
cyclopamne (5 1.1M for 48 hours. CGene expression is assayed by
guantitative PCR For gene expression assay, DUl45 prostate cancer cells

o v = 1 A N AN N oA o B A OONRA AN N oA r A~




[0118] Total cellular RNA was isolated, and further purified by RNeasy(r)
colums (Q ACEN, Valencia, CA) according to the manufacturer's
instructions. RNA quality and quantity were determ ned using Agilent RNA
6000 Nano Chip (Agilent Technologies, Inc., CA). cDNA synthesis was carried
out using Random Hexaner prinmer, TagMan(r) Reverse Transcription Reagents
kit (Applied Biosystens, Foster, CA). [0119] Tagman(r) Gene Expressi on Assay
primer and probe (FAM I abel ed) sets (Applied Biosystens, Foster, CA) are
used for real-tine quantitative PCR ggal ysis of PTCH (Assay |D=Hs00181117
m), GI1 (Hs00171790 ntl), G.I12 (Hs00257977_rml), G.I3 (Hs00609233 ml), SMO

(Hs00170665 HEl (. 0 NES 070 sl). TagMan(r)
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cel I's frofin&iogMBradnerits £1 finStional Buihris) iMVhdcordfiRe WRE g érodiiRat ofilRASUr enent s.

At nospherj c oxygen quenching is found to be uninportant, since simlar

val ues of W¥#8fescence intensity from Bl As are obtai ned before and after
Bi trogen [039?: NQPolyREtideOhatini @itSmadctacill sefi6lad 58t feeh mmgmed awgtc er. S nal
hcorrecte .ugrescence em ssi on spectr e. al ned gt on a Single
Phot on - ColAHEF &5 SUI R PO DR EEIES PO RO R Gl 1 vuon

Edi son, NBjosystEhs, Eset Cia, CaN equitpe@Witls 8 tamdudtivitpmbiiioing it Wilikihg Fdoe adj ust ed
to 1.5 and 3.5 .am bandw dt respectively. The.em ssion, spectra (increment
1 i e SRR SRR bisies SRS LA e aple R PR RHRE  450.- 700 o
usi ng 430cauditiexat bloaltin®ef wneaoahattmedrarps s«th icetig anhfrdeffor casiamatifidadon

measur enmen are.perfo for prem xed i quot o i de and.

i dazoac e bpRE s a8 SRR Bt U by BB BB BRI wwic 77 i
al | pr obeeontainifily 36 wWar, [SQ1tRiGinIdobarkl|2 666 eidopnopd-silak sprevipitatpd ek ndléd i n Fi gure
8. The ingreas f peptide/fl uorgphor.e .raf i u . th er manent increase
of WG 77°F tﬁﬁoe%éeg’(%ncegtﬁé’%‘l&éesﬁ V(%f){%l e:a% %nr?sc%nf @m V%%uve °|$“§r§‘g$6‘f %gﬁld-’es 2 pM The
changes i dissohved fn dimetbgemaeids irg paified bp HELGrioh a prepaativie (35 26Bswr)ved duri ng
transfer ] frQm t -pal ar b,a such as
organic sgpé\’/ﬂgn@tcgg %ggghg%wgtﬁmgl(g@ e?@?@?%z‘ﬁ’p‘?"%]?gﬁg%?ﬁé’f@gfé’s of classic
sur f act antrifiwbredetiesciq Mavages end agetonitrile con@@dg 0133 trifluonoacgioasidbiThdi ng t o DNA
(Tarasov et al., 2003, supra). The critical mcelle concentration,
estimated as described in (Tanford, The Hydrophobic Effect: Formation of
M cel |l es and Bi ol ogi cal Menbranes, John Wley & Sons, New York (1980)), is
determned as 0.5 - 1 p.Mof SMJi 2-8. [0127]Critical mcelle concentration
is tested as described above for all other peptides of this study and is .
found to be around 11.1. Mfor each peptide. Mcellization may be

responsi ble for lowering the effective concentration of free peptides in

e




PLC, JM 1), pancreas (Pancl10.05, HS766T), colon (Col 0205, HCT15), and |ung
(A549) are cultured in nmediumcontaining either SM 2-12 or SMi 2-20 at a
concentration of 0.001, 0.01, 0.1, 1.0, or 5 1.1.M Cells are assayed as
described in Exanple 2. As shown in Figure 9, SMJi 2-12 and SMDi 2- 20 exhi bi t
different sensitivities depending on the cell treated. Cell lines
exhibiting a 0150>5 include PLC, JM1, HS766T, Col 0205, HCT15, and A549.
EXAMPLE 9 [0130] Thi s exanpl e denonstrates the peptides of the invention
have secondary structure. [0131] The peptides are measured by circul ar

di chroi sm (CD) spectroscopy. Peptide lutions (1 I.LM are prepared by

di ssol vi ng conpounds in_ PBS containing 50 nM dodecyl phophochol i ne (Avanti
Pol ar Li pitistionsaegsmalyese by gleytrospray gs@\ég prAgilet | KYOseiRs dnsBymemy (AgHevt nod. 202

CD- spect r ofelioglefVia¥o Al CAYWRA e usd- SKEHORB00SBL 18 PbrBshef) cdlupiafpd N 39
| ength quartz cuvette at 22-24C. Scan ranges are_between 180 and 260 nm and

t he spect remfient of 17e agstie aci¢ injveates apd gogtopididiet PBnfiaRtions pataipipgngre thafe conpound.
[ 0132] The b} spegbid: 2F C(ﬁh@h&rﬁd 8RB ZpbBads E{egiﬂ]ge@ ﬁéﬁ)s_W&@@ﬁcgd @t e that

t he peptides predom nantly adopt a beta-stfand conformation.

retro-i nvenRsse pEyerign taispiatesaliso The vy andtmeite freirtbsi o grdY han t he

par ent _al | Aok @b@aichon ZEAVRIGSELO1d S4GRIT bausxanpl e deronstrat es

al ani ne scanni ng studi es of the pol ypeptides of the invention. [0134] The
significance of different residues in the SMJi 2-8 sequence

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

SMDi 2-8 peptides in which each nutant of the collection has an amno acid
resi due substituted with Ala and every residue of SMJi2-8 is targeted for
mutation by at |east one of the nutants in the collection. [0135] The Lys
residue at the 10th position of SMJi2-8 is critical for the activity of the
SMDi 2-8 peptide. Significant loss in activity also is observed upon
substitution of the Ser at position 8 of SMJi2-8. 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 w thout
significant change in the activity. The remai ning substitutions (2, 4, 6,

7, 11, and 12) result in a slight (40-60% increase in 0150. [0136] Al
references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the sane 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 terns "a" and "an" and "the" and simlar referents in the context of
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., neaning "including, but not [imted
to,") 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 if it were individually recited herein. Al nethods described herein can
be perforned in any suitable order unless otherw se indicated herein or
otherwi se clearly contradicted by context. The use of any and all exanples,
or exenplary | anguage (e.g., "such as") provided herein, is intended nerely
to better illumnate the invention and does not pose a limtation on the
scope of the invention unless otherw se clainmed. No | anguage in the
specification should be construed as indicating any non-cl ai ned el enent as
essential to the practice of the invention. [0138] Preferred enbodi nents of
this invention are described herein, including the best node known to the
inventors for carrying out the invention. Variations of those preferred
enbodi ments nay beconme apparent to those of ordinary skill in the art upon
readi ng the foregoing description. The inventors expect skilled artisans to
enpl oy such variations as appropriate, and the inventors intend for the
invention to be practiced otherwi se than as specifically described herein.
Accordingly, this invention includes all nodifications and equival ents of
the subject matter recited in the clains appended hereto as permtted by
applicable | aw. Moreover, any conbination of the above-described el enents
in all possible variations thereof is enconpassed by the invention unless
ot herwi se indicated herein or otherw se clearly contradicted by context.
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1. An isolated or purified polypeptide or peptidom netic conprising an
am no aci d sequence of a portion of a Snoothened (SMO protein (SEQ ID NO
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aci d. 15. The isolated or purified polypeptide or peptidom netic or
fatty acid derivative of claim10, wherein, when the fatty acid nolecule is
at the Ctermnus, the fatty acid nolecule is a nolecule of Fornula | or
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Si de Chai nSi de Chain 20. The isolated or purified pol ypeptide or
peptidom netic or fatty acid derivative of any of clains 1 to 19,

conpri sing about 10 to about 12 am no aci ds. 21. A conjugate
-conprising (i) a polypeptide or peptidom netic conprising an am no acid
sequence of a portion of a Snoothened (SMO) 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 fragnment thereof, or a functional variant of either the
portion or the functional fragment, ,44 wherein the functional fragnment
conprises at least 7 contlguous amno acids of SEQID NO 2, 3, or 4, and

wherein t SMEHGR Ot '(AI(TS‘@ Y- I{'ﬂé‘ﬁcd} TY‘AWITTSH Tt

proliferat fSMb&I59d SRRTSY VT %- (é“P;ﬂ)’lLTY P EEL | vative l. 9§| eof], and
(i) a targe x%u{éc D7 = cach afhfto abid o Y pBIyELhugE isHHI b iRy U ©F © ac d
encodi ng 1 of ST e -1% geg % gen f‘ala?nnrt' on of a
Snoot hene BRES e}nglqu/se 4.0 NG p Fel che g COMdti ses an
am no aci of SEQ Ib f 9 fun naI f ragnent

nce o
t her eof n}fgqlsgncetl onal variant of either the portion or the functional
fragnment, V\her ein the functional fragnent conprises at |east 7 contiguous
am no ac[0037]of mebmidmﬁescﬁbed&;ermn cafh,be arade witees dimerit foemfhaviag thenal fragnent
or funct%ﬂp var|% %‘hl nhibits proliferation of a diseased cell. 23. A
reconbi nant ExpT &85 TW&ct or conprising a nucleic acid encoding a

pol ypeptide conprising an am no acid sequence of a portion of a Snoothened
(SMO) protein (SEQID e portion conprises an am no acid
sequence of any of > I?)(ﬁ%fgervwe@% @:Ht unctional fragnent thereof, or a
functional variant of elther the portion €O0fihattyl aofdal fragment,

wherein the functi gg@jenéer)@gmatzmcﬁﬁs at |east 7 contiguous am no acids
of SEQID NO 2, 3, or 4, and wherein the functional fragnment or functional
variant inhibits proliferation of a diseased cell. 24. A host ceI I
conpr i si pge @mrs%@%?é)g%le%&’h%a%ﬁeo ol h Qtir % E!Lszslﬂ%ﬁw{?ﬂ?'rﬁ'(eﬁ1 Bf

encodi ng a pol ypeptide Conprising @an-am no acl d sequence of & 'portion of a
Snoot henéEQ BMIP: M)DA%KFSEQ’AY)INQ&HD))(SE@BDNmXG)hmdpmti on corrprl ses an

am no ac : i O f ragnent
t her eof , kﬁﬁﬁ #‘ he ona (ﬁD 5(%7; c[r%mea gLH%FI?II %‘ﬁq‘brﬁ( {25 functi onal
fr agne nt pptmnelﬂ}epresentkmd fewhondepemlbntrynag‘rmse btta-@dﬁr]almr&)ﬁﬁ)p&hlclaelﬂsganﬁnal ont i guous

anm no aC| ds DNO 2. 3.,0r 4. n the fynctional fragnent
or functi'6na ! écra@dhf'mm nhapf)d“f %dldpro off 8}%5(?3 otl)cnactl) Wher&’rnsne §é’blsé’8‘i“leen6 25. A

phar mac eaid @a&hemnrfmﬂ{t@ dmmoﬁysp()ms dmgmmdpfnppnduymp(mm, dismipefaityritaiidnret i ¢ or
fatty ac eri i v.e n cl ai ns tionally a lLjipid, and a
phar maceh??"g ‘i//a]té ﬁtleafﬁt% ‘}ébdgf’ P FiggHc, palmltlcz’é'ynéﬁcglﬁgfcrr&a@é‘&%f ?“?QFL onposi tion
conpri si agd.t lnex lﬁﬁhljrum:ﬁtmdm’ienf; ISequenc2 I¥ isYEQ KoL §7, a id 4, pd € 0, @oklo

carri.er 27. A pharmaceuti cal

gg?r{aggfte%‘b%callo%{%ﬁa stq’ﬁ%%’cﬁ“ﬂﬂl‘?fat&‘%ldo‘ﬂ%t% 22, optionally a lipid,

and a phgooosiceuFocad éyﬁﬂﬁﬁiﬁ em&bcﬂ@eﬂafrﬁﬂbﬂbrs wherein YZSLysA\reBﬂﬂiﬁdmeth i cal

conpositio ISl he rec expressi on vect of clajm 23,

oot onal P ETRE Dy s SRR AR OB e A IERonng 29
The phar Hﬁﬁﬁlﬂdaﬁi&(b g6 OfR QS tdiaﬁﬂndbﬁtyﬂﬂﬁm@tDBAﬁlofTBlalaﬁlop@pB&c aWﬂ@DBA)) t he

phar mace | cal osition is a topical for h

phar nace ??élanEB‘ggB’é’feﬁlWB?P‘E’I%W ETQPS mé?ﬁ) ﬁ\%“’ﬁeﬁb’i“c,gé‘?ul’foarﬂ?ﬁ,ul ation is

a cream ofhef eﬁﬁuh@F‘r oS I DD BRup isGElediveBirsMoved with a ikiureldThyMoRyImBERUL | cal
conpositi on of c ai m 30, V\herel n the lotjon also includes an ul traV| ol et

(W) i gftd BrdEREyDie rfihe resulting resis is eypled i kinkeramrine agid Capaslsn of any
of cl ai NBegAld, @maﬁpmmafceua gﬁen@hﬁhamﬁmdcﬁahmg@dm% deldoBy 1S an
i ntravenous formul ation or subcut aneous fornul at | on. 33. A net hod

of i nhi bPRINYEeXIRQE W@r%tapowlw RePfes¥RbereE efhe remepgsr PEsasly Seayencact i ng t he
di seasedjcghhitapbdut tytbhﬁ?t RN PREaYth&siler EMPORnhARyRhet@ Pot@bL ChRl M8 25 to 32

in an anount effective to inhibit proliferation of the diseased cel

34. The AEIHSETYRCtds dravrdderiplsgpdind RupBediasde a siapdaekiynthptic pratogplhost .

35. The RRid19%60 hidd R dBfleric¥bRt 6f IMONEI N AThadk S BisHRRHR! - 36. The
met hod of claim35, wherein the mammal i$ a hunan. 37. The nethod 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 ona, pancreatic cancer, lung cancer, thyroid cancer, a nyel ong,
a | ynphoma, a glioma, or a sarcona. 39. The nethod of claim 38,
mhereln the stonach ~cancer is a gastrlc adenocar0|nona 46 40 The

Y - o ~SN 2 ”~ ~ o, oy o o oy



41. The nethod of any of clains 33 to 40, wherein the pharnaceuti cal

conposition is topically adm nistered to the host. 42. The net hod of
any of clainms 33 to 37, wherein the pharnmaceutical conpositionis
intratunorally admnistered to the host. 43. A nethod of treating or

preventing cancer in a host conprising admnistering to the host a

phar maceuti cal conposition of any of clains 25 to 32 in an anount effective
to treat or prevent the cancer. 44. A nethod of treating psoriasis in
a host conprising admnistering to the host a pharmaceutical conposition of
any of clains 25 to 32 in an anount A¥ect to treat the psori asis.

45. A nethod of treating. a neoplasmin_a host caonprising adm nistering to
the host [993har PYEG @ -30 3rrdtsatides ared Pn AMPIP fuspdiopsnaiustipvch is  an
anount efpbaiikineg Amednbgdta dsbBto@RiIuéSdRariety of biothBically 4PalERelealesl &gk bi ti ng
the expression of a gene selected fromthe group consisting of Qi-1,

Qi-2, G DA pertides. ghpoteigipio Wﬁs,(Gf&wareaako'gnﬁiohé?@fffar?7t9h@r98%ﬁ99lﬁn a di seased
cel I, commou4pi PencEai @6 itiehehidd RidHes@ASERQIEWFPNRRINR-IOWRIKEEOUD M@
conposition of any of clainms 25 to 32 in_an anpunt effective to inhibit the
expr essi df)- diengtFpiingapfaining peptidesjare madggsiaignglegrertidsirhaip tpingstenardmspiienog

si gnal t pfigdiaGhdias.pat hway in a diseased cell, conprising contacting the
di seased cell with a pharnmaceutical conposition of any of clains 25 to 32
in an andW0] ef Pelyperiides ase lipidates as fellnawsHderd eprptjdssicentaining epabitegt-bysn pat hway.
48. An isgl.ate L de o Adqm ' rising an
2 no. aci ] g inb bk ERUPRRAP R SRR AL RSk SATRA S B o
1), wher €i4) ig wdizpd rRmaen s-pamitoylded yais nattonomadalty aveitpbien ds efnttesiyedain SEQ | D

NCs: 5 to 8, .or.a.functional variant t eqf ein th ol ypeptide or
ot i qomiesiR e RO ARy mited Boobh ot AR G et e Rt D er ai 1 t he
z S nctUiS 0nQlﬁmétﬁgﬂim(}liomwpﬂeiﬂsylidbﬁ)aFﬂaét@yl&ﬁ&l@)%@ﬂlﬂ?(%@a&éch;&g%ahDiéﬂ@; _ 80. f

. e of t (0] epti or, pe | met]c or. atty acCl, erivative o
any of cl )rrgef‘tflp %t@zlgregnaﬂﬂﬁﬁw a@h&dﬁgkﬁ%ﬁr% NIDEPrRieH QRS f or
treat Lngtr@ﬁoqa& B8Y 6B4tinB# vERN&iazind/BaiAoRANREERY ih AMIS , THRredii BNakHrd wikhNeOp! asm
N a NOStL.

50. A po eptid r.peptidomnmetic or fatty acid
deri vat i VEVIbAndgsgetess with ﬁ]‘%‘%&l‘“ﬁsﬁogﬁﬂ&wﬂa ¢ HRIUHOB in NYPdpr thodgwst i ng
cancer, tAfavadinguTalid 8 with BIMH, ERAYHiAGIAs BRaRled aMitifly AardprotocdBQUENCE
LI STI NG <110> Governnent O The United States of, Arerica, Represented By
The Secr QP& pePissSYRiOGASE ToF PRRtideS GommesngOHcasid\r acstatedt sy N-S\VOOTHENED
POLYPEPT h&mmubNR: etkldn@inORatt/2bid Clo3RR1 sXedst PO drsdciten iR fviider MMB/DEND 1>
2006- 10- 31 <160> 94 <17gl> gl%%@ntln versjon 3.3.<210> .1 <211> 787 <212> PRT
<213> Horf < ¥pputated 33p SBIHCBpiiure gt facted 1993 repdratndhassipos622 <400> 1

Subsequent cleavage and deprotection was carried out as was done for lipidations with
palmitic acid.

[0101] The molecular mass of each peptide is determined by ion-spray mass spectrometry
utilizing an Agilent1 100 LC/MS system (Agilent, Santa Clara, CA) and is shown in Tables 2
and 3. '



Met
Leu
Asn
Al a
Pro
Tyr
Al a
Cys

Thr
Trp
Thr
Val

Au

Al a
Leu
Al a
Al a
Cys
Ay
H s
Trp
du
Arg
Pro
Asn
Pro
Ay

Ala Ala Arg
Leu Leu Leu
Thr Ay Pro
Val Thr Ay
AQu Pro Leu
Ala Thr Ser
Gy Lys Leu
Ala val Ile
Asn Asp Arg
Ay Pro Cys
Asp Phe Leu
Au Val Gn
Leu val Arg

Cys Ay lle
Compound

SMO i2-1
SMO i2-2
SMO i2-3
SMO i2-4
SMO i2-5
SMO i2-6
SMO i2-7
SMO i2-8
SMO i2-9
SMO i2-10
- SMO i2-11
SMO i2-12
SMO i2-13
SMO i2-14
SMO i2-15
SMO i2-16
SMO i2-17
SMOi2-18
SMOi2-20
SMOi2-21
SMOi2-23
SMOi2-24
SMOi2-25
SMO0i2-29

Pro
Leu
Ay
Pro
Arg
Thr
Val
Gn
Val
Al a
Arg
Asn
Thr
Gn

Al a
Ay
Pro
Pro
Tyr
Leu
Leu
Pro
du
I'le
Cys
Ile
Asp
Cys
Mass

(calculated)

3121.7
3059.6
2580.0
3015.5
3229.8
2225.6
1646.9
1675.1
1478.6
1561.9
1561.9
1490.8
1294.4
2109.4
2010.3
1845.2
17321
1740.1
1661.0

22923

3426.2
1675.1
1477.9
3689.4

Arg
Asp
Arg
Pro
Asn
Leu
Trp
Leu
Leu
Val

Thr
Lys
Asn
Gn

Gy Pro
Pro Ay
Ser Ala
Pro Leu
Val Cys
Ala Ay
Ser Ay
Leu Cgpg
Pro Ser
Gu Arg
Pro

Leu
Asp
Leu
Al a

Arg

du

PheTA§£E§er

Pro Lys
Asn Pro
Mass

Ser
Leu

(found)
3121.0

3059.0
2580.0
3015.0
3230.0
22255
1647.0
1675.0
1478.0
1562.0
1562.0
1491.0
1294.0
2109.0
2010.0
1845.0
1732.0
1740.0
1661.0
2292.0
3426.0
1674.9
1477.9
3689.0

® 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.

Leu Pro Leu Leu Ay 151015 Leu
Ay Ala Ala Ser 202530 Ser Ay
Gy Ser Ala 354045 Arg Arg Ser
H s Cys 505560 Ay Arg Ala Ala
Gy 65707580 Ser Val Leu Pro
Ser 859095 Asp Ser An du Gu
100105110 Arg Asn Ala Pro Arg
115120125 Val Tyr Met Pro Lys
130135140 Thr Leu Cys G n A a
145150155160 Page 1 Arg Ay
Phe Pro G u 165170175, dy Cys
Ser Ay Gn 180185190 Cys Gu
Trp Tyr A u 195200205 Asp Val
Phe Thr GQu

tg*(min) Purity
16.67 95%
16.51 95%
17.13 96%
16.12 95%
16.34 95%
17.13 96%
18.48 98%
17.59 96%
14.64 100%
18.65 98%
18.99 98%
19.04 97%
13.97 99%
18.46 96%
17.86 96%
18.96 97%
18.63 97%
17.75 96%
17.11 98%
17.08 . 96%
18.00 95%
17.01 96%
13.85 98%
13.95 95%



210215220 Ala Gu H's Gn Asp Met His Ser Tyr Ile Ala Ala Phe Ay Al a Val
225230235240 Thr Ay Leu Cys Thr Leu Phe Thr Leu Ala Thr Phe Val Al a Asp
Trp 245250255 Arg Asn Ser Asn Arg Tyr Pro Ala Val Ile Leu Phe Tyr Val Asn
Al a 260265270 Cys Phe Phe Val Ay Ser Ile Ay Trp Leu Ala G n Phe Met Asp
Gy 275280285 Ala Arg Arg Gu Ile Val Cys Arg Ala Asp Ay Thr Met Arg Leu
Ay 290295300 Au Pro Thr Ser Asn Qu Thr Leu Ser Cys val Ile Ile Phe val
Il e 305310315320 Val Tyr Tyr Ala Leu Met Ala Gy Val Val Trp Phe Val Val

Leu Thr 325330335 Tyr Ala Trp His Thr ier Phe Lys Ala Leu Ay Thr Thr Tyr
G n Pro 340345350 Leu Ser @y Lys Thr 3&ar Tyr Phe His Leu Leu Thr Trp Ser
Leu Pro 355360365 Phe val Leu Thr val Ala Ile Leu Ala val Ala G n Val Asp
Gy Asp 370375380 Ser Val Ser Ay Ile Cys Phe Val @y Tyr Lys Asn Tyr Arg
Tyr Arg 385390395400 Ala Gy Phe ValraABgg3Ala Pro Ile Gy Leu Val Leu lle
val Ay Ay 405410415 Tyr Phe Leu Ile Arg Gy val net Thr Leu Phe Ser Ile
Lys ser Asn 420425430 Page 2

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%
SMOQi3-5 3801.0 3801.0 15.87 95%
SMOi3-6 21934 2193.4 15.26 96%
SMOi3-7 32749 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



Hs Pro Gy Leu Leu Ser Qu Lys Ala Ala Ser Lys Ile Asn Qu Thr 435440445
Met. Leu Arg Leu Ay Ile Phe Ay Phe Leu Ala Phe Ay Phe Val Leu 450455460
Il'e Thr Phe Ser Cys His Phe Tyr Asp Phe Phe Asn Gn Ala Gu Trp
465470475480 A u Arg Ser Phe Arg Asp Tyr Val Leu Cys G n Ala Asn val Thr
Il e 485490495 Ay Leu Pro Thr Lys Gn Pro Ile Pro Asp Cys Qu Ile Lys Asn
Arg 500505510 Pro Ser Leu Leu Val GQu Lys Ile Asn Leu Phe Ala Met Phe Gy
Thr 515520525 Gy Ile Ala Met Ser Thr Trp val Trp Thr Lys Ala Thr Leu Leu
Il e 530535540 Trp Arg Arg Thr Trp Cys3Arg,Leu Thr Ay G n Ser Asp Asp GQu
Pro 545550- -555560 Lys Arg Ile Lys Lys Ser Lys net Ile Ala Lys Al a Phe Ser
Lys Arg Skkndidsie ctll poptlation dansikyeat tifderd (Agn TR cellslase s@ined @th Pretieg®®lonPhe Ser

Met His 58559 r .val.. Ser Hi Gy Pro.val. Ala:;dy LeU Al a Phe Asp
Vou hon doaRpoReselbpibRiondsd e ATPrGgtordaf «iBpungion R el @bt o v
Thr Lys Gb&aBmOR6X thitvelisdsd debdrmindd gt 544 qurByya ALEOthr P AIARSEN® Galaxy Asp || e Ser
Val Thr 563 5640 Pra . val Ala Thr, Pro Val P Pro Qu u Gn Ala Asn
Leu Trp LEY™® ﬁ@ggﬁ(}gl}“aéefpnﬂ{% Iefabﬁ’b?ll?ge@éaf’ygf@eé“ﬁyﬁ_aéﬁp Oﬁm?f{/]%” Arg Leu
Ay Arg Legstrol (C) and test (T) cells. Cellular responses are calculated from the data using the

following formula: 100 [(T - To)/(C - To)] for T> Tpand 100 [(T - To)/To] for T< Tp

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 (SMOQi1-1, SMOi2-1, SMQi3-1) 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 MCEF-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.

[0107]  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 secjuence 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
ICsp 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. -



660665670 Lys Lys Arg Arg Lys Arg Lys Lys Gu val Cys Pro Leu Ala Pro Pro
675680685 Pro Qu Leu H's Pro Pro Ala Pro Ala Pro Ser Thr Ile Pro Arg Leu
690695700 Page 3 Pro Gn Leu Pro Arg Gn Lys Cys Leu Val Ala Ala Ay Al a
Trp Ay 705710715720 Ala Gy Asp Ser Cys Arg Gn Gy Ala Trp Thr Leu Val

Ser Asn Pro 725730735 Phe Cys Pro Qu Pro Ser Pro Pro G n Asp Pro Phe Leu
Pro Ser Ala 740745750 Pro Ala Pro Val Ala Trp Ala Hs Ay Arg Arg Gn dy
Leu Ay Pro 755760765 Ile Hi s Ser g% Thr Asn Leu Met Asp Thr G u Leu Met
Asp Ala Asp 770775780 Ser Asp Phe 7 <210> 2 <211> 13 <212> PRT <213>

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

AKFSTHWAYTL-B-Ala —OL—NH\

K-K-g—Pal
AKFSTHWAYTL-B-Ala<y-NH

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

Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> SMOL1-1
<220> <221> msc_feature <222> (1)..(1)
TABLE 4
Compound Structure ICs, pM
SMO i2-1 Pal-LTYAWHTSFKALGTTYQPLSGKYSY 0.45+0.05
SMO i2-2 Pal-LTYAWHTSFKALGTTYQPLSGKTSY 0.45+0.05
SMO i2-3 Pal-LTYAWHTSFKALGTTYQPLSG 1.4+0.4
SMO i2-4 Ac-LTYAWHTSFKALGTTYQPLSGKTSYK- ¢ -Pal 10+0.1
SMO i2-5 Ac-YAWHTSFKALGTTYQPLSGKTSYK- ¢ Pal 1.040.1
SMO i2-6 Pal-LTYAWHTSFKALGTTYQP 0.3+0.05
SMO i2-7 Ac-GTTYQPLSGKTSYK- ¢ Pal 2.7+0.4
sMoi2-8  Pal-LTYAWHTSFKAL 0.080.02
SMO i2-9 Ac-LTYAWHTSFKAL >10
SMO i2-10 Pal-TYAWHTSFKAL 0.7+0.1
SMO i2-11 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
SMO i2-15 WFVVLTYAWHTSFKAL >5
SMQOi2-16 Ac-LAKFSTHWATYLK-¢-Pal (all D-) 0.006+0.0005
SMOi2-17 Ac-AKFSTHWATYLK- gPal (all D-) 0.0004+0.0001
SMO i2-18 Pal-LTYABpaHTSFKAL 0.1+0.05
SMO i2-20 Ac-KFSTHWATYLK- €Pal (all D-) 0.0003+0.0001
SMO i2-21 Pal-LTYABpaHTSFKAL-Hcy-Biotin >15
SMO i2-23 Pal-LTYAWHTSFKALGTTYQPLSGKTSYK- =-Pal () 0540.02
SMoOi2-24 PalLTYAWHTSFKAL (All D) 0.039+0.004
SMOi2-25 AcLTYAWHTSFKAL (ALl D) >10
SMO i2-26 ~ Myr-LTYAWHTSFKAL 0.2+0.05
SMO i2-29 Ac-LTYAWHTSFKAL-Penetratin >15
SMOi2-30  Penetratin-LTYAWHTSFKAL >15
SMOi2-56 4.0 nm



<223> wherein THR at position l-optionally is palmtoyl 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>
SMD12-1 <220> <221> misc_feature <222> (1)..(1l) <223> wherein LEU at
position 1 optionally is pal mtoylated Page 4 <400> 3 Leu Thr Tyr Ala Trp
H's Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr 151015 G n Pro Leu Ser Ay Lys
Tyr Ser Tyr 2025 <210> 4 <211> 31 <212> PRT <213> Artificial <220> <223>
Synt heti c
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TABLE 5
Compound Structure ICso, 1M
SMOi3—-1 PalRGVMTLFSIKSNHPGLLSEKAASKINETML 0.64+0.1
SMOi3-2 PalRGVMTLFSIKSNHPGLLSEKA 0.50+0.1
SMO i3-4 PalLFSIKSNHPGLLSEKAASKINETMLR 1.5+0.2
SMO i3-5 AcRGVMTLFSIKSNHPGLLSEKAASKINETMLRK- ¢ -Pal  0.940.2
SMO i3-6 Ac-LLSEKAASKINETMLRK -&-Pal 0.8+0.1
SMO i3-7 Ac-LFSIKSNHPGLLSEKAASKINETMLRK- ¢ -Pal 0.95+0.2
SMOi3-8 PalRGVMTLFSIKSNHPGLLS 0.5£0.1
SMOi3-10 PalRGVMTLFSIKSNH 0.95+0.2
SMO i3-12 Ac-LLSEKAASKINETMLRK ¢ -Pal 1.33+0.2

[0110]  Asshown 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
éells after 48 hours of exposure to the polypeptides. Among the most potent inhibitors are
SMOi2-16, SMOi2-17, SMOi2-8, SMOi2-23, SMOi2-24, SM0i2-20, SMOi2-26, SMOi2-11,
and SMQi2-12. Also, SM0i2-6, SMO0i2-7, SMOi2-2 through SMOi2-5, SMOi2-10, and
SMOi2-13 are potent inhibitors. C-terminal truncation of the second intracellular loop yields
polypeptides that were significantly more toxic to cancer cells 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 adjacent 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
SMQi2-6 and SMOi2-3).



<220> <221> m sc_feature <223> SMDi 3-1 <220> <221> m sc_feature <222>
(1)..(1) <223> wherein ARG at position 1 optionally is pal mtoyl ated <400>
4 Arg Ay Val Met Thr Leu Phe Ser Ile Lys Ser Asn Hs Pro Gy Leu 151015
Leu Ser Gu Lys Ala Ala Ser Lys Ile Asn Qu Thr Met Leu Arg 202530 <210> 5
<211> 6 <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>

m sc_feature 35

[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. SMOi3-1, SMOi3-8, SM0i3-2, SMOi3-6, and SMOQi3-12 are among the
most potent polypeptides tested.

[0113] Unlike SMOi3 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, SMQi2-9 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 (SMOi2-14 and SMOi2-15). 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 (SMQi2-26). 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 (SMOi2-18, 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 SMQi2-16, which is the retroinverso analogue of SMQi2-8, and its truncated version
SMOQi2-17, which is the retroinverso analogue of SMQi2-11 (and SMOi2-12), are more
potent in inhibiting and killing melanoma cells than their all-L parent polypeptide (Figures 4
and 7).



Page 5 <223> Ntermof i3 <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 i2 <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-termof i2 <400> 8 Tyr Ala Trp H's Thr Ser Phe Lys Al a
15 <210> 9 <211> 21 <212> PRT
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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.
DU145 prostate cancer cells are exposed to SMOi3-1 (5 or 10 uM), SMOi2-1 (5 or 10 uM)
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 pM
and 10 uM of SMOi2-1 for 24 h only. The control was DU145 cells without compounds-
treatment. The 5 uM of cyclopamine was always hsed. 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 (HsOOl71790_mJ), GLI2 (Hs00257977_ml), GLI3
(Hs00609233_ml), SMO (Hs00170665_m1), SHH (Hs00179843_ml) and NES
(Hs00707120_s1). TagMan® Gene Expression Assay mix of primer and probe (VIC-
labeled) of 18S rRNA wa;s 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 (224 is
obtained by normalization to an endogenous reference (18s IRNA).

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

have a much higher potency than cyclopamine.



<213> Artificial

<220> <223> Synthetic <220> <221> m sc_feature <223>

SMD-i 3-2 <220> <221> misc_feature <222> (1)..(1) <223> wherein ARG at
position 1 optionally is pal mtoylated <400> 9 Arg Ay Val Mt Thr

Ser

Leu Phe

Ile Lys Ser Asn H's Pro Ay Leu 151015 Page 6 Leu Ser Qu Lys Ala 20

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

<221> m sc_feature <223> SMJi 3-4 <220> <221> m sc_feature <222> (1)..(1)
<223> wherein LEU at position 1 optionally is palmtoylated <400> 10 Leu
Phe Ser Ile Lys Ser Asn H's Pro Gy Beu Leu Ser u Lys Ala 151015 Al a Ser
Lys Ile Asn Qu Thr net Leu Arg

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
Spectrofluorometer 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.



2025 <210> 11 <211> 31 <212> PRT <213> Artificial <220> ' <223> Synthetic
<220> <221> m sc_feature <223> SMDi 3-5-K <400> 11 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 GQu Thr nmet Leu Arg 202530 <210> 12 <211> 16 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature Page 7 <223>
SMO-i 3-6-K <400> 12 Leu Leu Ser Qu Lys Ala Ala Ser Lys Ile Asn Qu Thr net
Leu Arg 1 <210> <211> <212> <213> <220> <223> <220> <221> <223> <400>
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[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, 7 hé Hydrophobic Effect:
Formation of Micelles and Biological Membranes, John Wiléy & Sons, New York (1980)), is
determined as 0.5 — 1 uM 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 uM for each peptide. Micellization may be responsible
- for lowering the effective conéentration 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, IM-1), pancreas (Panc10.05, HS766T), colon (Colo205, HCT15), and lung (A549) are
cultured in medium containing either SMOi2-12 or SMOQi2-20 at a concentration of 0.001,
0.01, 0.1, 1.0, or 5 pM. 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, JM-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



5 13 26 PRT Artificial

Ser

Ile Lys Ser Asn His Pro Ay Leu Leu Ser

Ile Asn Qu Thr nmet Leu Arg 2025 <210> 14 <211> 18 <212> PRT <213>

Artificial

synthetic msc_feature SMDi 3-7-K 13 10 15 Leu Phe
G u Lys Ala 151015 Al a ser

Lys

<220> <223> Synt hetic <220> <221> mi sc_feature <223> SMO-i 3-8

<220> <221> m sc_feature <222> (1)..(1) <223> wherein ARG at position 1

optionally is palmtoylated <400> 14 Arg Ay Val Met Thr Leu Phe Ser
Lys Ser Asn His Pro Ay Leu 151015 Ley ser <210> 15 <211> 13 <212> PRT

<213> Artificial

length quartz 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 SMQi2-8 and SMOi2-16 (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 SMOi2-8 sequence
(PalLTYAWHTSFKAL) is probed by creating a collection of mutants of the SMQi2-8

_ 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 fange, unless otherwise indicated herein, and each separate value is

Il e



<220> <223> synthetic Page 8 <220> <221> m sc_feature <223> SMO-i 3-10
<220> <221> msc_feature <222> (1)..(1) <223> wherein ARG at position 1
optionally is palmtoylated <400> 15 Arg Ay Val Met Thr Leu Phe Ser Ile
"Lys Ser Asn His 1510 <210> 16 <211> 14 <212> PRT <213> Artificial <220>
<223> Synthetic <220> <221> m sc_feature <223> 5MJi 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>

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 feading 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.



<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 palmtoylated <400> 17 Leu
Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Ay 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 <223> Synthetic <220> <221> mi sc_feature <223> SMO
i 2-3 <220> <221> misc_feature <222> (1)..(1) <223> wherein the LEU at
position 1 optionally is palmtoyl ated <400> 18 Leu Thr Tyr Ala Trp H's Thr
Ser Phe Lys Ala Leu @y Thr Thr Tyr 151015 Gn Pro Leu Ser Ay 20 <210> 19
<211> 26LANIG): PRT

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 any of SEQ ID NOs: 2 to 4, a functional
fragment thereof, or a functional variant of either the portion or the functional fragment,
wherem the functional variant comprises an ammo acid sequence which has at least 90%

- sequence identity with SEQ IDNO: 2,3, 0r4, wherem the polypeptlde or peptldomlmetlc 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: 2, 3, or 4, 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 claﬁn 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: 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 pun'ﬁed 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.



<213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
SMDi 2- 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 Ay Thr Thr Tyr 151015 Gn Pro Leu Ser Gy Lys Thr Ser
Tyr 2025 <210> 20 <211> 23 <212> PRT <213> Artificial <220> <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 posithon 1 optionally is acetylated Page 10
<220> <221> m sc_feature <222> (1)..(I1) <223> wherein the TYR at position 1

optionally i 7 ac elt’ﬂélig)tlﬁgd or purified polypeptide or peptidomimetic 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,), .

| . _ _TH-CO-Y-Fatty acid
Sequence X-Linker 2 -NH -(CH,)p,

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
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, Ormn, diamjnoﬁropanoic acid (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 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.  Theisolated 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 grdup consisting of Lys, Cys, homocysteinie, Orn, a,y——diaminobutyric acid, and

o.,B-diaminopropionic acid.



<400> 20 Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr G n Pro
151015 Leu Ser @y 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> m sc_feature <222> (1)..(1) <223> wherein the LEU at position 1
optionally is pal mtoylated <400> 21 Leu Thr Tyr Ala Trp His Thr Ser Phe
Lys Ala Leu @y Thr Thr Tyr 151015 G jp Pro <210> 22 <211> 13 <212> PRT
<213> Artificial <220> <223> Synthetit <220> <221> m sc_feature <223> SMO

| 2- 7- K <400>, 22 .Thr Thr Tyr G n Pro Leu Se ys. Thr Ser Tyr 1510
<210> 23 <21 1%2&(3@6%@%@90 PR OF a?mlrm@etrﬂagefatwlmds Gerivative

of claim 11, wherein the amino acid is Lys.

13.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 10 to 12, wherein the fatty acid molecule is a Cg to Cy fatty acid.

14.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 13, wherein the fatty acid molecule is a C;¢ fatty acid.

15. Th_é 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 a molecule of Formula I or Formula II, wherein Formula I is NHy(CH,),COOH

and Formula II is CH3(CHy)nCH(NHz)COOH, wherein each of n and m is 1-24.

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

of claim 15, wherein n or m is 16.

17.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 1 to 9, further comprising a cell-penetrating peptide (CPP).

18.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of claim 17, wherein the CPP comprises the amino acid sequence of SEQ ID NO: 78 or 79.

19.  The isolated or purified polypeptide or peptidomimetic or fatty acid derivative
of any of claims 1 to 18, wherein the peptidomimetic comprises a methylated peptide

backbone of the following structure:

...NCH3-Co~CO-NCH3-Ca-CO...

Side Chain Side Chain ,

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

of any of claims 1 to 19, comprising about 10 to about 12 amino acids.

21. 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 any of SEQ ID NOs: 2 to 4, a functional
fragment thereof, or a functional variant of either the portion or the functional fragment,



<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 palmtoylated <400> 23 Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
1510 <210> 24 <211> 12 <212> PRT <213> Artificial <220> <223> Synthetic
<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 Phé’Lys Ala Leu 1510 <210> 25 <211> 11

<212> PRT <213> Artifici-al <220> <223> Synthetic <220> <221> n1sc feature
<223> SPibeten the funstippal fragment comprises at leasSty cont?guous amino acids of SEQ ID NO:

2, 3, or 4, 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.

22.  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 any of SEQ ID NOs: 2 to 4, 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:
2,3,0r4, and wherein the functional fragment or functional variant inhibits proliferation of a _

diseased cell.

~23. A recombinant expression vector comprising a 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 any of SEQ ID
NOs: 2 to 4, 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: 2, 3, or 4, and wherein the _fu.nctiona.l fragment or functional variant
inhibits proliferation of a diseased cell.

24. A host cell comprising a recombinant expression vector comprising a 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 any of SEQ ID NOs: 2 to 4, 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: 2, 3, or 4, and wherein the functional
fragment or functional variant inhibits proliferation of a diseased cell.

25. A pharmaceutical composition comprising the polypeptide or peptidomimetic
or fatty acid derivative of any of claims 1 to 20, optionally a lipid, and a pharmaceutically

acceptable carrier.

26. A pharmaceutical composition comprising the conjugate of claim 21,

optionally a lipid, and a pharmaceutically acceptable carrier.



<221> m sc_feature <222> (1)..(1) <223> wherein the THR at position 1
optionally is palmtoylated <400> 25 Thr Tyr Ala Trp Hi's Thr Ser Phe Lys
Ala Leu 1510 <210> 26 <211> 11 Page 12 <212> PRT <213> Artificial <220>

- <223> Synthetic <220> <221> m sc_feature <223> SMO i 2-11 <220> <221>

m sc_feature <222> (1)..(1) <223> wherein the LEU at position 1 optionally
is palmtoylated <400> 26 Leu Thr Tyr4%0\l a Trp His Thr Ser Phe Lys Ala 1510
<210> 27 <211> 10 <212> PRT <213> Artificial <220> <223> Synthetic

27. A pharmaceutical composition comprising the nucleic acid of claim 22,

optionally a lipid, and a pharmaceutically acceptable carrier.

- 28. A pharmaceutical composition comprising the recombinant expression vector

of claim 23, optionally a lipid, and a pharmaceutically acceptable carrier.

29.  The pharmaceutical composition of any of claims 25 to 28, wherein the

pharmaceutical composition is a topical formulation.

30.  The pharmaceutical composition of claim 29, wherein the topical formulation

is a cream, a lotion, an ointment, or a patch.

31. The pharmaceutical composition of claim 30, wherein the lotion also includes
an ultraviolet (UV) light blocking agent.

32.  The pharmaceutical composition of any of claims 25 to 28, wherein the

pharmaceutical composition is an intravenous formulation or a subcutaneous formulation.

33. A method of inhibiting proliferation of a diseased cell, comprising contacting
the diseased cell with the pharmaceutical composition of any of claims 25 to 32 in an amount

effective to inhibit proliferation of the diseased cell.
34.  The method of claim 33, wherein the diseased cell is in a host.
35. The method of claim 34, wherein the host is a mammal. '
36.  The method of claim 35, wherein the mammal is a hmﬁan.

37.  The method of any of claims 33 to 36, wherein the method treats or prevents a

cancer of the host.

38. The method of claim 37, wherein the cancer is breast cancer, prostate cancer,
ovarian cancer, stomach cancer, colon cancer, liver cancer, melanoma, basal cell carcinoma,
rhabdomyosarcoma, a medulloblastoma, pancreatic cancer, lung cancer, thyroid cancer, a

myeloma, a lymphoma, a glioma, or a sarcoma.

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

adenocarcinoma.



<220> <221> m sc_feature <223> SMO i 2-12 <220> <221> m sc_feature <222>
(1)..(1) <223> wherein the THR at position 1 optionally 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> <221> m sc_feature <222> (1)..(1) <223> wherein the
THR at position 1 optionally is acetylated <400> 28 Thr Tyr Ala Trp Hi s Thr
Ser Phe Lys Ala 1510 Page 13 <210> 2%6<211> 25 <212> PRT <213> Artificial
<220> <223> Synt hetic <220> <221> m sc_feature <223> SMD12-23-K (i 2-2

doubly p ?" m t ¥4.at efhe method of any of claims 33 to 36, wherein the method-treats or prevents a

neoplasm of the host.

41.  The method of any of claims 33 to 40, wherein the pharmaceutical
composition is topically administered to the host.

42.  The method of any of claims 33 to 37, wherein the pharmaceutical
composition is intratumorally administered to the host.

43. A method of treating or preventing cancer in a host comprising administering
to the host a pharmaceutical composition of any of claims 25 to 32 in an amount effective to

treat or prevent the cancer.

44. A method of treating psoriasis in a host comprising administering to the host a
pharmaceutical composition of any of claims 25 to 32 in an amount effect to treat the

psoriasis.

45. A method of treating a neoplasm in a host comprising adminiétering to the
host a pharmaceutical composition of any of claims 25 to 32 in an amount effective to treat

the neoplasm.

46. A method of inhibiting the expression of a gene selected from the group
consisting of Gli-1, Gli-2, Gli-3, Ptch, Shh, Smo, NES, and a combination thereof, in a
diseased cell, comprising contacting the diseased cell with a pharmaceutical composition of

any of claims 25 to 32 in an amount effective to inhibit the expression of the gene.

47. A method of inhibiting the Hedgehog signal transduction pathway in a
diseased cell, comprising contacting the diseased cell with a pharmaceutical composition of
any of claims 25 to 32 in an amount effective to inhibit the Hedgehog signal transduction
pathway. |

48.  Anisolated 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 any of SEQ ID NOs: 5 to 8, or a functional

variant thereof, wherein the polypeptide or peptidomimetic is less than about 50 amino acids



<220> <221> m sc_feature <222> (1)..(1) <223> wherein the LEU at position 1
optionally is palmtoylated <400> 29 Leu Thr Tyr Ala Trp H's Thr Ser Phe
Lys Ala Leu Ay Thr Thr Tyr 151015 G n Pro Leu Ser Ay Lys Thr Ser Tyr 2025
<210> 30 <211> 12 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<221> m sc_feature <223> SMIi 2- 24 <220> <221> m sc_feature <223> wherein
each amino acid is the D isoner <220> <221> msc_feature <222> (1)..(1)
<223> wherein LEU at position 1 optiofally is palmtoylated <400> 30 Leu
Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu 1510 <210> 31 <211> 12 <212>
PRT <213n lghgth, fvheret the AR0tonaP2BanSyontrinises the afid acidagguehde of SEQ ID NO:

80.

49.  Use of the polypeptide or peptidomimetic or fatty acid derivative of any of
claims 1 to 20 and 48 in the manufacture of a medicament for treating or preventing cancer,

treating psoriasis, or treaﬁng a neoplasm in a host.

50. A polypeptide or peptidomimetic or fatty acid derivative of any of claims 1 to
20 and 48 for treating or preventing cancer, treating psoriasis, or treating a neoplasm in a

host.



<221> m sc_feature <223> SMIi 2- 25 <220> <221> m sc_feature <223> wherein
each amno acid is the D isonmer <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 Hi.s Thr Ser Phe Lys Ala Leu 1510 <210> 32 <211> 12 <212>
PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
SMD12- 26 <220> <221> m sc_feature <222> (1)..(1) <223> wherein the LEU at
position 1 optionally conpsi@escaTyrs™Nat e <400> 32 Leu Thr Tyr Ala Trp His

Thr Ser.,_Phe s Ala 1510. < > 33 211>, 10 <212> P <213> Artificial
220> SR enc AT S ot hsct g T T o bPedentld] oo ALY

<120> SMOOTHENED POLYPEPTIDES AND METHODS OF USE
<130> SG1158B

<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 Leu Leu Gly %gp Pro Gly Arg Gly éga Ala ser
20

Ser Gly gsn Ala Thr Gly Pro Gly Pro Arg Ser Ala Gly Gly Ser Ala
5 40 45

"Arg Arg Ser Ala Ala val Thr Gly Pro Pro Pro 250 Leu Ser His Cys
‘ 50 55

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

Ser val Leu Pro ;yr Gly Ala Thr ser Thr Leu Leu Ala Gly Asp Ser
5 90 95

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



<223> Forward seq of
1510 <210> 34 <211> 12 <212> PRT <213> Artificial

Page 15

| 2-20 <400> 33 Leu Thr Tyr Ala Trp H'S Thr Ser

Phe Lys

<220> <223> Synthetic

<220> <221> m sc_feature <223> SMO i 2-16-K retroi nverso of SnO 2-8

<220> <221> m sc_feature <223> wherein each of the amno acids is the D-
| somer’ <220> <221> msc_feature <222> (1)..(1) <223> wherein the LEU at
position 1 optionally is acetylated <400> 34 Leu Ala Lys Phe Ser Thr His

~Trp Ala Tyr Thr Leu 1510 <210> 35 <211> 11 <212> PRT <213> Artifici al
<223> Syn ey

Gly

Cys

Asp

Ala

225

Thr

Arg

cys

Ala

Glu

305

val

Tyr

Leu

Phe

Ser

385

Ala

Tyr

Cys

Glu

val

210

Glu

Gly

Asn

Phe

Arg

290

Pro

Tyr

Ala

Ser

val

370

val

Gly

Phe

Thr
val
195
Glu
His
Leu
Ser
Phe
275
Arg
Thr
Tyr
Trp
Gly
Leu
Ser

Phe

Leu

i < >
IyCTrp2|2=90 Asp Phe Leu Arg Cys

Asn

180

Pro

Gly

Gln

Cys

Asn

260

val

Glu

Ser

Ala

His

340

Lys

Thr

Gly

val

Ile
420

165

Glu

Leu

Cys

Asp

Thr

245

Arg

Gly

Ile

Asn

Leu

325

Thr

Thr

val

Ile

Leu

405

Arg

val

val

Gly

Met

230

Leu

Tyr

Ser

val

Glu

310

Met

Ser

Ser

Ala

Cys

390

Ala

Gly

Gln

Arg

Ile

215

His

Phe

Pro

Ile

295

Thr

Ala

Phe

Tyr

Ile

375

Phe

Pro

val

Asn

Thr

200

GlIn

ser

Thr

Ala

Gly

Arg

Leu

Gly

Lys

Phe

360

Leu

val

Ile

Met

Ile
185
Asp
cys
Tyr

Leu

val
265

Trp

Ala

Ser

val

Thr Pro Asp Arg Phe Pro Glu

170

Lys
Asn
Gln
Ile
Ala
250
Ile
Leu
Asp

Cys

val

- 330

Ala

345

His

Ala

Gly

Gly

Thr
425

Leu

Leu

val

Tyr

Leu

410

Leu

Phe

Pro

Asn

Ala

235

Thr

Leu

Ala

Gly

val

315

Trp

Gly

Leu

Ala

Phe

Page 2

Asn

Lys

Pro

220

Ala

Phe

Phe

GIn

Thr

300

Ile

Phe

Thr

Thr

Gln

380

Asn

Leu

Ser

ser
Ser
205
Leu
Phe
val
Tyr
ﬁhe
285
Met
Ile
val
Thr
Trp
365
val
Tyr

Ile

Ile

Ser

190

Trp

Phe

Gly

Ala

val

270

Met

Arg

Phe

val

Tyr

350

Ser

Asp

Arg

val

Lys
430

175.

Gly
Tyr
Thr
Ala
ASp
255
Asn
Asp
Leu
val
Leu
335
Gln
Leu
Gly
Tyr

Gly

Ser

Gln
Glu
Glu
val
240

Trp

Ala

Gly

Gly

Ile

320 .

Thr

Pro

Pro

Asp

Arg

Gly

Asn

<220>



<221> m sc_feature <223> SMO 12-17-K retroi nverso of SM)12-11 <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 the ALA at.-position 1
optionally is acetylated <400> 35 Ala Lys Phe Ser Thr His Trp Ala Tyr Thr
Leu 1510 <210> 36 <211> 10 <212> PRT <213> Artificial <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 i soner Page 16 <220> <221>

nisc_feat é? gh, éileu%%} 223> %ége%msgiﬁgAp %HEH%?.l optionally is

acetyl ate 0?35< > msc 4@re <

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 Gln Ala G1u.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 GIn 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'CySfAFQ?Led-Thr‘GTy‘G]n'Ser Asp Asp Glu Pro
545 550 555 ’ 560

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

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

Thr val Ser His Asp Gly Pro Va1gA1th]y Leu Ala Phe Asp Leu Asnh
595 600 - - 605 g

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 ITe 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
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<223> wherein the LYS at position 1 optionally is acetylated <400> 36 Lys
Phe Ser Thr H's Trp Ala Tyr Thr Leu 1510 <210> 37 <211> 11 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> misc_feature <223> snoi 2-22
<220> <221> m sc_feature <223> wherein each of the amno acids is the D

i soner <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> snpi 2-1 <220> <221> misc_feature <222> (1)..(1) <223>

MMeM'wgﬁn
m sc_f eatyge <

B8 HH WMoyl 0Bl Lk, PR oY) s ccpas <221

erelnyp¢ at position 474gs Y, F, or

benzoyl phenal ani ne (BPA) <400> 38

Ala Gly Asp Ser §¥s Arg GIn Gly Ala ;;8 Thr Leu val Ser Asn Pro
5

Phe Cys
Pro Ala

Ile His
770

ser Asp
785

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

<2205
<223>

. <220>
<221>
<223>

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

-<400>

735

Pro Glu Pro Ser Pro Pro Gln Asp Pro Phe Leu Pro Ser Ala

740

755

745 750

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

Ser Arg Thr Asn Leu Met Asp Thr Glu Leu Met Asp Ala Asp
7

Phe

2

13

PRT
Artificial

Synthefic

misc_feature
SMOil-1

misc_feature

L..(»

2

775

-wherein THR at position 1 optionally is pa1mitoy1ated

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

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

<220>
<223>

<220>
<221>
<223>

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

3

25

PRT
Artificial

Synthetic

misc_feature
SMOi2-1

misc_feature

D..(D

wherein LEU at position 1 optionally is palmitoylated
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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>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> Ceneric
SMDi 2- 2 -<220> <221> i 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 5 is Y, F, or 4-benzoyl phenal al ani ne

- (BPA) <408w0393Leu Thr Tyr Ala Xaa Hi s Thr Ser Phe Lys Ala Leu Gy Thr Thr
Dlgl' igigifeﬂ?'{l?nﬁ F{(:rloé:'faelu%igglilsGTNr I.E,Xr$ P-Egrli())geg'la-rﬁu %qgsl'hfzfgor?néro .<211> 21 <212>

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> SMOi3-1

<220>

<221> misc_feature

<222> (D..(L :
<223> wherein ARG at position 1 optionally is palmitoylate

<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> 6
- <212> PRT S
<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> o
<223> Ssynthetic

<220>
<221> misc_feature
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<223> Synthetic <220> <221> m sc_feature <223> Ceneric SO 2-3 <220> <221>
m sc_feature <222> (5)..(5) <223> wherein X at position 5is Y, F, or

4- benzoyl phenal al ani ne (BPA) <220> <221> ni.sc_feature <222> (5)..(5) <223>
wherein the LEu at position 1 optionally is pal mtoylated <400> 40 Leu Thr
Tyr Ala Xaa Hi's Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr 151015 G n Pro Leu
Ser Ay 20 Page 18 <210> 41 <211> 25 <212> PRT <213> Artificial <220>

- <223> SynkdhBri N-2220»f<iB21> misc_feature <223> Generic 5MD12-4 <220> <221>

m sc_feat Yy <222> (1)..(1)

Leu Phe Ser Ile Lys Ser Asn His
1 5

<210> 7

<211> 6

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> C-term of i2

<400> 7

Gly Thr Thr Tyr Gln Pro
1 : 5

<210> 8

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> N-term of 1i2

<400> 8

‘Tyr Ala Trp His Thr Ser pPhe Lys Ala
1 ‘ 5

<210> 9

<211> 21

<212> PRT

<213> Artificial

<220>
<223> Synthetic

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

<220>

<221> misc_feature

<222> (D..(D

<223> wherein ARG at position 1 optionally is palmitoylated
<400> 9

Arg Gly val Met Thr Leu Phe Ser Ile Lys Ser Asn His Pro Gly Leu
1 5 10 15
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<223> wherein the LEU at position 1 optionally conprises an acetyl residue
<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> 41 Leu Thr Tyr Ala Xaa Hi s Thr Ser
Phe Lys Ala Leu Ay Thr Thr Tyr 151015 dn Pro Leu ser Ay Lys Thr ser Tyr
2025 <210> 42 <211> 23 <212> PRT. <213> Artificial <220> <223> Synthetic
- <220> <221> msc_feature <223> CGeneric Snoi 2-5 <220> <221> m sc_feature
<222> (1)..(1l) <223> wherein the Y at position 1 optionally is acetyl ated
<220> <22%zqu§ceﬁp ture <222> (1)..(1) <223> wherein the TYR at position 1
optional | y's*Ac&tY bt €d® <220> <221> misc_feature <222> (3)..(3) <223>
wherein X at position 3 is Y, F, or 4-benzoyl phenal al ani ne (BPA) <400> 42
Tyr Al a Xa<316—£ sla'hr Ser Phe Lys Ala Leu Ay Thr Thr Tyr Gn Pro

<211> 26

<212> PRT
<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i3-4

<220>

<221> misc_feature

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

<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> SM0Oi3-5-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> sSynthetic

<220>
<221> misc_feature
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151015 Page 19 Leu Ser @y Lys Thr Ser Tyr 20 <210> 43 <211> 18 <212> PRT
<213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
Generic SMDi 2-6 <220> <221> m sc_feature <222> (1)..(1) <223> wherein the
LEu at position 1 is palmtoylated <220> <221> mi sc_feature <222> (5)..(5)
<223> wherein X at position 5 is Y, F, or 4-benzoyl phenal al ani ne (BPA)
<400> 43 Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu @y Thr Thr Tyr
151015 G n R2% <3MB#346kK<211> 12 <212> PRT <213> Artificial <220> <223>
Synt heti c <<%86)>> $221> m sc_feature <223> Generic SMi 2-8 <220> <221>
m sc_feature
- Leu Leu Ser Glu Lys Ala Ala Ser Lys Ile Asn Glu Thr Met Leu Arg
1 5 10 15

<210> 13

<211> 26

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi13-7-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> (D..(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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<222> (1)..(1) <223> wherei.n the LEU at position 1 is palmtoylated <220>
<221> misc_feature <222> (5)..(5) <223> wherein X at position 5is Y, F, or
4- benzoyl phenal al ani ne (BPA): <400> 44 Leu Thr Tyr Ala Xaa Hs Thr Ser Phe
Lys Ala Leu 1510 <210> 45 <211> 11 <212> PRT <213> Artificial <220> <223>
Synt hetic <220> <221> misc_feature <223> Generic SMDi 2-10 <220> <221>
msc_feature <222> (1)..(1) <223> wherein the T at position 1 optionally is
palnltoylak@w><220> <221> nisc_feature <222> (4)..(4) <223> wherein x at

position 4% AGHE: %ﬁa 4henzoyl phenal al ani ne (BPA) <400> 45 Thr Tyr Ala
Xaa H's Thr ser S Ala Leu
<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 L%s Ser Asn His
1 5 ' 1

<210> 16

<211> 14

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> SM0i3-12-K

<400> 16

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

<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 Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15
Gln Pro Leu Ser Gly Lys Thr Ser Tyr

20 25

<210> 18

<211> 21

<212> PRT

<213> Artificial

<220>
' Page 9



1510 <210> 46 <211> 11 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> Generic SMi 2-11 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein the LEU at position 1 optionally is

pal m toyl at ed <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> 46 Leu Thr Tyr
Ala Xaa His Thr Ser Phe Lys Ala 1510 <210> 47 <211> 10 <212> PRT <213>
Artificiakzzl22@ynd#23c synt hetic <220> Page 21 <221> misc_feature <223>
Generic SnO 2-12 <220> <221> misc_feature <222> (1)..(1) <223> wherein the
THR at posiAgbon 1 optionally is pal mtoyl ated

<221> misc_feature
<223> SMO i2-3

<220>

<221> misc_feature

<222> (1)..(D

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

<400> 18

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

20

<210> 19

<211> 25

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi2-4-K

<220>

<221> misc_feature

<222> (D..(D .

<223> wherein LEU at position 1 optionally is acetylated

<400> 19

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
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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<220> <221> m sc_feature <222> (4)..(4) <223> wherein X at position 4 is Y,
F, or 4-benzoyl phenal al ani ne (BPA) <400> 47 Thr Tyr Ala Xaa H's Thr Ser Phe
Lys Ala 1510 <210> 48 <211> 10 <212> PRT <213> Artificial <220> <223>

synt hetic <220> <221> mi sc_feature <223> Generic SMJi 2-13 <220> -<221>

m sc_feature <222> (1)..(1) <223> wherein the THR at position 1 optionally
is acetylated <220> <221> m sc_feature <222> (4)..(4) <223> wherein X at
position 4230s Y, F, or 4-benzoyl phenal al ani ne (BPA) <400> 48 Thr Tyr Ala
Xaa H s Th#21zermisRefeayureal a 1510 <210> 49 <211> 12 <212> PRT <213>

Artific als%220 0t 283 en Stk Nt hss 152801 5A24m M) S&_Lealis@d<223> Generic
| -
<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 5%5 Thr ser Tyr

<210> 21

<211> 18

<212> PRT

<213> Artificial

<220>
<223> Synthetic

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

<220>

<221> misc_feature

<222> (D..(1D

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

<400> 21

Leu Thr Tyr Ala Trp His Thr Ser Phe L%s Ala Leu Gly Thr Tgr Tyr
1 5 ' 1 1

GIn 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 Lys Thr Ser Tyr
1 5 10

<210> 23

<211> 12

<212> PRT

<213> Artificial

<220>
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<220> <221> m sc_feature <223> wherein each of the amno acids is the D

i soner <220> <221> misc_feature <222> (8)..(8) Page 22 <223> wherein X at
position 8 is Y' or 4-benzoyl phenal al ani ne (BPA) <400> 49 Leu Al a Lys Phe
Ser Thr His xaa Ala Tyr Thr Leu 1510 <210> 50 <211> 11 <212> PRT <213>
Artificial <220> <223> synthetic <220> <221> m sc_feature <223> Ceneric
SMDi 2-17 <220> <221> m sc_feature <223> wherein each of the amno acids is
the D i sot@B><230thex221> ni sc_feature <222> (1)..(1) <223> wherein the ALA
at position 1 optionally is acetylated <220> <221> m sc_feature <222>
(7)..(7) 233> wherein x at position-7is Y, F, or 4- benzoyl phenal al ani ne

( BPA) <40&22150 misc_feature
<223> SMOo i2-8

<220>

<221> misc_feature

<222> (D..(D

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

<400> 23

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

<210> 24

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMO i2-9

<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 L%s Ala Leu
1 5 1

<210> 25

<211> 11

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> SMO 12-10

<220>

<221> misc_feature

<222> (1)..(D

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

<400> 25

Thr Tyr Ala Trp ?is Thr ser Phe Lys éga Leu
1

<210> 26
<211> 11
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Ala Lys Phe Ser Thr H's Xaa Ala Tyr Thr Leu 1510 <210> 51 <211> 10 <212>
PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
Generic SMDi 2- 20 <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
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 acetyl ated Page
23 <220><28221FRmi sc_feature <222> (6)..(6) <223> wherein X at position 6
is Y, F, ©32-psrfd¢iphenal al ani ne (BPA) <400> 51 Lys Phe er Thr H s Xaa
Ala Tyr Thholeu 1510 <210> 52
<223> Synthetic

<220>
<221> misc_feature
<223> SMO i2-11

<220>

<221> misc_feature

<222> (D..(D

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

<400> 26

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

<210> 27

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMO i2-12

<220>

<221> misc_feature

<222> (D).. (D

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

<400> 27

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

<210> 28

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMO i2-13

<220>
- <221> misc_feature
<222> (..
<223> wherein the THR at position 1 optionally is acetylated
<400> 28

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

Page 13



<211> 11 <212> PRT <213> Artificial <220> <223> Synthetic <220> <221>
m sc_feature <223> Generic SMi 2-22 <220> <221> misc_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 Ala Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu 1510 <210> 53
<211> 25 <212> PRT <213> Artificial <220> <223> Synthetic <220> <221>
m sc_feature <223> Generic SMi 2-23 <220> <221> misc_feature <222> (1)..(1)
<223> whereifLEYgat position 1 optionally is palmtoylated <220>

<211> 25

<212> PRT
<213> Artificial

<220> .
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-23-K (i2-2 doubly palmitylated)

<220>

<221> misc_feature

<222> (D..(L . ]

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

<400> 29

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

20 25

<210> 30

<211> 12

<212> PRT

<213> Artificial

<220> o
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi2-24

<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 &%s Ala Leu
1 5

<210> 31

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
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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> 53 Leu Thr Tyr Ala Xaa H's Thr Ser Phe
Lys Ala Leu Ay Thr Thr Tyr 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> SM)12- 18 <220> <221> mi sc_feature <222>
(1)..(1) <223> wherein the LEU at position 1 optionally is pal mtoyl ated
<220> <22k22mhs soifefitanuee<222> (5)..(5) <223> wherein X at position 5 is
BPA <400> $431e8MrRr2yr Ala Xaa Hi s Thr Ser Phe Lys Ala Leu 1510 <210> 55
<211> 16 <2%g@> PRT <213> Artificial <220> <223> Synthetic

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

<220>

<221> misc_feature

<222> (..

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

<400> 31

Leu Thr Tyr Ala Trp His Thr Ser Phe L5s Ala teu
1 5 1

<210> 32

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

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

<220>

<221> misc_feature

<222> (..

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

<400> 32

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

<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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<220> <221> m sc_feature <223> SMi 2- 14 <400> 55 Val Trp Phe Val Val 15
<210>56 <211>15 <212>PRT <213>Artificial <220> <223>Synthetic <220>

<221>m sc_feature <223>SMi 2- 15 <400>56 Leu Thr Tyr Ala Trp H's Thr Ser Phe
Lys Ala Leu 1015 Trp Phe Val val Leu Thr Tyr Ala Trp Hi s Thr Ser Phe Lys
Al a Leu Page 25 <210> 57 <211> 12 <212> PRT <213> Artificial <220> <223>
Synthetic <220> <221> m sc_feature <223> SMJi 2-24 <220> <221> m sc_feature
<223> wherein each anmno acid is the D isoner

<220>
<221> misc_feature
<223> SMO i2-16-K

retroinverso of SMOi2-8

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

<220>

<221> misc_feature

<222> (1)..(D

<223> wherein the LEU at pos1t1on 1 optionally is acetylated

<400> 34

Leu Ala Lys Phe Ser Thr His Trp Ala Tgr 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 sSMOi2-11

<220> )
<221> misc_feature ) L )
<223> wherein each of the amino acids is the D isomer

<220>

<221> misc_feature

<222> (D..(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> SM0i2-20-K

<220>

<221> misc_feature ) L )
<223> wherein each of the amino acids is the D isomer
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<220> <221> m sc_feature <222> (1)..(1) <223> wherein the LEU at position 1
optionally is pal mtoyl ated <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> 57
Leu Thr Tyr Ala Xaa Hi s Thr Ser Phe Lys Ala Leu 1510 <210> 58 <211> 12
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SMDi 2- 25 <220> <221> nisc_feature <223> wherein each of the amnio
acids is td2e0:b |soner <220> <221> nmisc_feature <222> (1). . (1) <223> wherein
the LEU aﬁiég§ g%gz% $2%f5€i onal |y is acetylated <220> <221> misc_feature

<222> (5) .2 rl@'a"& posati 02! dpt®had 1y Sis Yacdty1d¥ed
4- benzoylphenalalanlne (BPA) <400> 58 Leu Thr Tyr Ala Xaa His Thr ser Phe

Lys Al a Leﬂ%ZI misc_feature
<222> (D..(D
<223> wherein the LYS at position 1 optionally is 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> SMDi2-22

<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> SMoi2-1

<220>

<221> misc_feature

<222> (..

<223> wherein THR at position 1 optionally is palmitoylated

<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 A1a Leu Gly Thr Thr Tyr Gln
1 5 _ 15
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1510 Page 26 <210> 59 <211> 12 <212> PRT <213> Artificial <220> <223>
Synt hetic <220> <221> m sc_feature <223> SM)12-26 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein the LEU at position 1 optionally is
nyristoyl ated <220> <221> mi sc_feature <222> (5)..(5) <223> wherein X at
position 5 is 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 20 @28y Syntihet $er <220> <221> mi sc_feature <223> Ceneric
SMDi 3-5 <220> <221> APsc_feature <222> (32)..(32) <223> wherein X at
position 32 is K, C, honoCys, On, diamnobutyric acid (DBA), or
di am nopr opaae+ c3acid (DPA) <220> '

<211> 25

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMoiz2-2

<220>

<221> misc_feature

<222> (D..(D

<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> 39

Leu Thr Tyr Ala Xaa His Thr Ser Phe L5s Ala Leu Gly Thr Thr Tyr
1 5 1 15

GIn 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

ieu Thr Tyr Ala Xaa His Thr Ser Phe L%s Ala Leu Gly Thr Thr Tyr
5 1 15

GIn Pro Leu Ser Gly
20
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<221> m sc_feature <222> (32)..(32) <223> wherein X at position 32 is
optionally pal mtoylated <400> 60 Arg Ay Val Met Thr Leu Phe Ser Ile Lys
Ser Asn His Pro Ay Leu 151015 Leu ser Qu Lys Ala Ala Ser Lys Ile Asn Qu
Thr nmet Leu Arg xaa 202530 <210> 61 <211> 17 <212> PRT <213> Artificial
Page 27 <220> <223> Synthetic <220> <221> m sc_feature <223> Generic
SMD13-6 <220> <221> misc_feature <222> (17)..(17) <223> wherein X at
position 17 is K, C, honbCys, On, diam nobutyric acid (DBA), or

di am nopropanoi g acid (DPA) <220> <221> mi sc_feature <222> (17)..(17) <223>
wherein Xc.gfispogition 17 optionally is pal mtoylated <400> 61 Leu Leu Ser

G u Lys Akal2Al ePrSer Lys Ile Asn A u Thr Met Leu Arg 151015
<213> Artificial .

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-4

<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 ?aa His Thr ser Phe Lgs Ala Leu Gly Thr Thr Tyr
-1 1 ' 15

Gln 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> (1)..(D)

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

<220>

<221> misc_feature

<222> (D..(D

<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 Leu Gly Thr Thr Tyr Gln Pro
1 5 10 15
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Xaa <210> 62 <211> 27 <212> PRT <213> Artificial <220> <223> Synthetic
<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, honoCys, On,
di am nobutyric acid (DBA), or diam nopropanoic acid (DPA) <220> <221>
m sc_feature <222> (27)..(27) <223> wherein X-at position 27 optionally is
pal m toyl ated <400> 62 Leu Phe Ser Ile Lys Ser Asn Hs Pro Ay 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> <213> Artificial Page 28 <220> <223> Synthetic <220>
<221> rln"es“c%reéfr’hr%glj}ﬁ STSWi 3-12 - <220> <221> nisc_feature <222> |
(15)..(15)

<210> 43

<211> 18

<212> PRT
<213> Artificial

<220> )
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-6

<220>

<221> misc_feature

<222> (D..(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
GIn Pro

<210> 44

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220>
<221> misc_feature
<223> Generic SMOi2-8

<220>

<221> misc_feature

<222> (D..(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> 44

Leu Thr Tyr Ala Xaa His Thr Ser Phe L%s Ala Leu
1 5 1
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<223> wherein x at position 15 is K C, honoCys, On, diam nobutyric acid
(DBA), or diam nopropanoic acid (DPA), wherein x at position 15 optionally
is pal mtoylated <400> 63 Ser Qu Lys Ala Ala Ser Lys Ile Asn A u Thr et
Leu Arg Xaa 151015 <210> 64 <211> 26 <212> PRT <213> Artificial <220> <223>
Synthetic <220> <221> m sc_feature <223> SMOL2-4 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein LEU at position 1 conprises acetate <220>
<221> mi sXi0fedbure <222> (26)..(26) <223> wherein X at position 26 is K, C,
honoCys, < ZQ, gﬁirarri nobutyric acid (DBA), or diam nopropanoic acid (DPA)
<220> <2Bh3 M geifi@aiure <222> (26)..(26) <223> wherein x at position 26
optionally is palmtoylated <400> 64 Leu Thr Tyr Ala Trp H's Thr Ser Phe
Lys Al a >Gs¥ Thrt.Thr Tyr 151015 G n Pro Leu Ser Gy Lys Thr Ser Tyr Xaa
2025 <2107%%85 LBEL 194 <2105 PRT <213> Artificial <220> <223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0i2-10

<220>

<221> misc_feature

<222> (L..(D

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

<220>

<221> misc_feature _
<222> (4)..(4)

<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 SM0i2-11

<220>

-<221> misc_feature

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

<223> wherein the 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-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> Synthetic

<220>
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Page 29 <220> <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> <221> m sc_f eature <222> (24)..(24) <223> wherein X at
position 24 is K C  honoCys, Un, diamnobutyric acid (DBA), or

di am nopropanoi c acid (DPA) <220> <221> m sc_feature <222> (24)..(24) <223>
wher ei n x4+ pdstifielanur@4 optional ly is pal mitoyl ated <400> 65 Tyr Ala Trp
H s Thr SEB3>PHENeRis %[ﬂodzﬂa,?ﬂ Ay Thr Thr Tyr Gn Pro 151015 Leu Ser Ay Lys
Thr Ser Dyp-xaa 20 <210> 66 <211> 14 <212> PRT <213> Artificial <220> <223>

Synt het i.€2X220# se22hrumd sc_feature <223> SMWDi 2-7
<222> (D..(D
<223> wherein the THR at position 1 optionally 1is palmitoylated

<220>

<221> misc_feature

<222> d)..(d)

<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 SM0Oi2-13

<220>

<221> misc_feature

<222> (D..(D

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

<220>

<221> misc_feature

<222> (4)..4)

<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> Ssynthetic

<220>
<221> misc_feature
<223> Generic SMOi2-16

<220> ]
<221> misc_feature ) o )
<223> wherein each of the amino acids is. the D isomer

<220>
<221> misc_feature
<222> (8)..(8)
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<220> <221> m sc_feature <222> (14)..(14) <223> wherein X at position 14 is
K, C, honmoCys, Urn, or diam nobutyric acid (DBA), or diam nopropanoic acid
(DPA); wherein X at position 14 optionally is palmtoylated <400> 66 Gy
Thr Thr Tyr Gn Pro Leu Ser Ay 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> SMD12-16 <220> <221> m sc_feature <223> wherein each of
t he am ne2zssi déhersint ReatDposiaien 8<220% K23t >4-bersoyi@ehatadariz28rAa)) . . (1)
<223> mhe£$Jn U at position 1 optionally is acetylated <220> <221>
m sc_feafuré <222> (13)..(13) <223> wherein X at position 13 is K C,
honoCys, L&X Ala diyanpheobert yhi ¢iisciad A1@BAYr, Thr Lduani nopr opanoi ¢ aci d ( DPA)
<220> <221> misc_feattre <222> (13)..¢8493) <223> wherein x at position 13
optionally is pal mtoyl ated '

<210> 50

<211> 11

<212> PRT
<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-17

<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 is acetylated

<220>

<221> misc_feature

<222> (D..(D

<223> wherein X at position 7 is Y, F, or 4-benzoylphenalalanine (BPA)

<400> 50

Ala Lys Phe ser Thr His Xaa Ala Tyr Tgr Leu
1 5 1

<210> 51

<211> 10

<212> PRT

<213> Artificial

<220> _
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0i2-20

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

<220>

<221> misc_feature

<222> (.. (D _
<223> wherein the K at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (..

<223> wherein the LYS at position 1 optionally is acetylated
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<400> 67 Leu Ala Lys Phe Ser Thr Hi'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> SnO 2-17 <220> <221> m sc_feature <223> wherein each of
the amno acids is the D isonmer <220> <221> msc_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,
homoCys, <@|2®s> di am nobutyr| c acid (DBA), or diam nopropanoic acid (DPA)
<220> <22< g%} WYFe <222> (12)..(12) <223> wherein x at position 12
r&h

optional |6223§ oy hatRdi 4R0s 1§8Y,P39Q)r‘33»—benzoy1phena'la'lam' ne (BPA)
<400> 51

Lys Phe Sser 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> Generic SMOi2-22

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

-<220>

<221> misc_feature

<222> ()..(7)

<223> wherein X at position 7 is Y, F, or 4-benzoylphenalalanine (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> (D..(D

<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
Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Gly Thr Thr Tyr
1 5 10 15
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Ala Lys Phe ser Thr His Trp Ala Tyr Thr Leu xaa 1510 <210> 69 <211> 11
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SMDi 2-20 - <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
K at position 1 optionally is acetylated <220> <221> m sc_feature <222>
(1)..(1) <223> wherein LYS at position 1 optionally is acetylated <220>
<221> nc¥c Preateur ger<@P?2ryg Thy.serllyr <223> wherein x at position 11
optionally is palfltoyl ated <220>2%221> ni sc_feature <222> (12)..(12) <223>
wherein X at position 12 is K, C, honmoCys, Orn, diamnobutyric acid (DBA),
or di amp ofmnoi c acid (DPA) <400> 69 Lys Phe Ser Thr His Trp Ala Tyr Thr
R 1

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-18

<220>

<221> misc_feature

<222> (1)..(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 BPA

<400> 54

Leu Thr Tyr Ala Xaa His Thr Ser Phe L5s Ala Leu
1 5 1

<210> 55

<211> 16

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-14

<400> 55

val Trp Phe val ga1 Leu Thr Tyr A1a'T5p His Thr Ser Phe Lys Ala Leu
1 1 15

<210> 56

<211> 15

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> SM0i2-15

<400> 56

Trp Phe val val Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu
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<210> 70 <211> 26 <212> PRT <213> Artificial <220> <223> synthetic <220>
<221> m sc_feature <223> SMDi 2-23 <220> <221> m sc_feature <222> (1)..(1)
<223> wherein each of L at position 1 and x at position 26 optionally is
pal i mtoyl ated Page 32 <220> <221> misc_feature <222> (26)..(26) <223>
wherein X at position 26 is K, C, honoCys, On, diamnobutyric acid (DBA),
or di am nopropanoi ¢ acid (DPA) <220> <221> misc_feature <222> (26)..(26)
<223> wherein each ofSL at position litand X at positin 26 optionally is
palimtoylated <400> 70 Leu Thr Tyr Ala Trp H's Thr Ser Phe Lys Ala Leu Ay
Thr Thr DIyp-1%%015 G n Pro Leu Ser Ay Lys Thr Ser Tyr Xaa 2025 <210> 71
<211> 26<x21242PRT <213> Artificial <220> <223> Synthetic <220> <221>
m sc_f eat4}ee 82231?. Gelneri c SMi 2-4 '

<213> Artificia

<220> ]
<223> Synthetic

<220>
<221> misc_feature
<223> SMoi2-24

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

<220>

<221> misc_feature

"<222> (D)..(L

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

<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 Ser 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 o . ) )
<223> wherein each of the aminio acids is the D isomer

<220>

<221> misc_feature

<222> (1D..(D

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

<220>

<221> misc_feature

<222> (5)..(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 555 Ala Leu
1 5
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<220> <221> m sc_feature <222> (1)..(1) <223> wherein LEU at position 1
optionally is acetylated <220> <221> misc_feature <222> (5)..(5) <223>
wherein X at position 5is Y, F, or 4-benzoyl phenal al ani ne (BPA) <220>
<221> msc_feature <222> (26)..(26) <223> wherein X at position 26 is K, C,
honmoCys, Orn, diam nobutyric acid (DBA), or di am nopropanoic acid (DPA)
<220> <221> m sc_feature <222> (26)..(26) <223> wherein X at position 26
optional | al mi toyl ated <400> 71 Leu Thr Tyr Ala Xaa His Thr Ser Phe
Lys Al a § Thr Thr Tyr 151015 G n Pro Leu Ser Ay Lys Thr Ser Tyr Xaa
2025 <2 2pgRrl1> 24 Page 33 <212> PRT <213> Artificial <220> <223>
Synt het i€213> Artificial

<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 L%s Ala Leu
1 5 1

<210> 60

<211> 32

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SM0Oi3-5

<220>

<221> misc_feature

<222> (32)..(32)

<223> wherein X at position 32 is K, C, homoCys, Oorn, diaminobutyric
acid (DBA), or d1am1nopropane1c acid (DPA)

<220>

<221> misc_feature

<222> (32)..(32)

<223> wherein X at position 32 is optionally palmitoylated

<400> 60

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 Xaa
20 : 25 30

<210> 61
<211> 17
<212> PRT
<213> Artificial
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<220> <221> m sc_feature <223> Generic SM)12-5 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein Y at position 1 optionally is acetyl ated <220>
<221> misc _feature <222> (1)..(1) <223> wherein TYR at position 1
optionally is acetylated <220> <221> nisc_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> wherein X at position 24 is K, C,
honoCys, . Orn, diam nobutyric acid (DBA), or diam nopropanoic acid (DPA)
<220> <22£2%299n' S& %Fq:t.ure <222> (24)..(24) <223> wherein X at position 24
optional | %1% pA"'t'dYI ated <400> 72 Tyr Ala Xaa His Thr Ser Phe Lys Al a
Leu Ay Thr Thr Tyr @ n Pro 151015 Leu Ser Ay Lys Thr Ser Tyr Xaa 20 <210>
73 <211> %%%21% P 1:lfr‘29113> Artificial <220> <223> Synthetic

misc_ftea s
<223> Generic SMOi3-6

<220>

<221> misc_feature

<222> (17)..Q17) _

<223> wherein X at position 17 is K, C, homoCys, orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> @A7)..(17) _
<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 SMOi3-7

<220>

<221> misc_feature

<222> @27)..Q27)

<223> wherein X at position 27 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (27)..Q27)

<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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<220> <221> m sc_feature <223> Generic SM)12-16 <220> <221> m sc_feature
<223> wherein each of the amno acids is the D isonmer <220> <221>
m sc_feature <222> (1)..(1) <223> wherein LEU at position 1 optionally is
~acetyl ated Page 34 <220> <221> misc_feature <222> (8)..(8) <223> wherein x
at position 8 is Y, F, or 4-benzoyl phenal al ani ne (BPA) <220> <221>
m sc_feature <222> (13)..(13) <223> wherein x at position 13 is K, C,
honoCys, Drn, diam nobutyric acid (DBA), or diam nopropanoic acid (DPA)
<220> <2262 §§ngh%@wre <222> (13)..(13) <223> wherein X at position 13
optionally i's pal mtoyl ated <400> 73 Leu Ala Lys Phe ser Thr His xaa Al a
Tyr Thr L%%Oxaa 1510 <210> 74 <211> 12 <212> PRT <213> Artificial <220>

< > ’ ’

<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 (pBA), or diaminopro?anoic 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> 64

<211> 26

<212> PRT

<213> Artificial

<220>
<223> synthetic

<220>
<221> misc_feature
<223> smoi2-4

<220>

<221> misc_feature

<222> (..

<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, 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> 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> Synthetic <220> <221> m sc_feature <223> Generic SMJi 2-17 <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 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 (sPA) <220>
<221> misc_feature <222> (12)..(12) <223> wherein x at position 12 is K, C,
honoCys, On, diam nobutyric acid (DBA), or diam nopropanoic acid (DPA)
<220> <22<};O>rri sc_feature <222> (12)..(12) <223> wherein x at position 12
optional Ly215s pal-nfdRYtat ed <400> 74 Ala Lys Phe ser Thr H's xaa Ala Tyr
Thr Leu x223>15dM0i2A10> 75 <211> 11

<220>

<221> misc_feature

<222> (1)..(1)

<223> wherein Y at position 1 comprises acetate

<220>

<221> misc_feature

<222> (D..(L

<223> wherein TYR at position 1 comprises acetate

<220>

<221> misc_feature

<222> (24)..(024)

<223> wherein X at position 24 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (24)..(24)

<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 5%5 Thr Ser Tyr Xaa

<210> 66

<211> 14

<212> PRT

<213> Artificial

<220> .
<223> Synthetic

<220>
<221> misc_feature
<223> SM0oi2-7

<220>

<221> misc_feature

<222> (14)..(148)

<223> wherein X at position 14 is K, C, homoCys, Orn, or diaminobutyric
acid (DBA), or diaminoproqanoic acid (DPA); wherein X at position
14 optionally is palmitoylated

<400> 66
Gly Thr Thr Tyr Gln Pro Leu Ser Gly L5s Thr Ser Tyr Xaa
1 5 1 '

<210> 67

<211> 13

<212> PRT

<213> Artificial
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<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> CGeneric SMIi 2-20 <220> <221> m sc_feature <223> wherein each of the
amno acids is the D isomer <220> <221> m sc_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> <221> m sc_feature <222> (6)..(6) <223> wherein x at position 6 is Y,
F, or 4-B@azoyl phenal al ani ne (BPA) <220> <221> mi sc_feature <222>
(11).. (11P23228%REI%i n X at position 11 is K, C,  honpCys, Orn,
di am nobutyric acid (DBA), or diam nopropanoic acid (DPA) <220> <221>
m sc_f eate@ <222> (11)..(11)

<221> misc_feature

<223> SM0i2-16

<220> ]
<221> misc_feature ] L )
<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)..Q13)

<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> 67

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

<210> 68

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMOi2-17

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

<220>

<221> misc_feature

<222> (D..QD

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

<220>
<221> misc_feature
- <222> (12)..(Q12 _
"<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 osition 11 optionally is pal mtoylated <400> 75 Lys Phe
Ser Thr His Xaa Ala Tyr Thr Leu xaa 1510 <210> 76 <211> 26 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> Ceneric
SMDi 2- 23 <220> <221> m sc_feature <222> (1)..(1) <223> wherein the LEU at
position 1 optionally is palmtoylated. <220> <221> m sc_feature Page 36
<222> (5)..(5) <223> wherein X at position 5is Y, F, or
4- benzoyl phenal al ani ne (BPA?_ <220> <221> m sc_feature <222> (26)..(26)
<223> Rel)? b’(“eatseb@rt*ﬁén e AT % TKT {gr HYm®Ss, On, diani nobutyric acid
(DBA), or diam nopropanoic acid (DPA) <220> <221> m sc_feature <222>
(26).. (262)10<226§> wherein X at position 26 optionally is palmtoylated <400>
>

<
76 <211> 11

<212> PRT
<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-20 -

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

<220>

<221> misc_feature

<222> (D..(D _

<223> wherein K at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (1D)..(D

<223> wherein LYS at position 1 optionally is acetylated

<220>

<221> misc_feature

<222> (1D)..(11)

<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 gis Trp Ala Tyr Thr Egu Xaa
1

<210> 70

<211> 26

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SM0i2-23

<220>

<221> misc_feature

<222> (1D..(L

<223> wherein each of L at position 1 and X at position 26 optionally
is palimitoylated
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Leu Thr Tyr Ala Xaa His Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr 151015 Gn
Pro Leu Ser Ay Lys Thr Ser Tyr xaa 2025 <210> 77 <211> 19 <212> PRT <213>
Artificial <220> <223> Synthetic <220> <221> misc_feature <223> SMD> 13-9
<220> <221> m sc_feature <222> (1)..(1) <223> wherein ALA at position 1
optionally conprises honoCys-pal mtate <400> 77 Ala Arg Ay Val Met Thr Leu
Phe Ser Ile Lys Ser Asn Hs Pro Ay 151015 Leu Leu Ser <210> 78 <211> 16
<212> PRT<22Q>13> Art|f|C| al <220> <223> Synthetic <220> <221> mi sc_feature
<223> Pe htf"%_?@ g;)té‘r?B Arg Gn lle Lys Ile Trp Phe Gn Asn Arg Arg Met
Lys Trp L&$3>Ly§ G837t phsFAA?26231 €2 hdmocya] Brn<2ABinobutyric

acid (DBA), or diaminopropanoic acid (DPA)

<220>

<221> misc_feature

<222> (26)..(26)

<223> where1n 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
GIn 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 SMOi2-4

<220>

<221> misc_feature

<222> (D..(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 d1am1nopropano1c 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

Gln Pro Leu Sgr Gly Lys Thr Ser ;gr.xaa
2

<210> 72
<211> 24
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<223> <220> <221> <223> <400> 5 79 13 PRT Artifici al

Synthetic m sc_feature

Tat (48-60) 79 10 15 Gy Arg Lys Lys Arg Arg G n Arg Arg Arg Pro Pro Gn 1

510 <210> 80 <211> 9 <212> PRT

<212> PRT
<213> Artificial
<220>

<223> Synthetic

<220> )
<221> misc_feature
<223> Generic SMOi2-5

<220>

<221> misc_feature

<222> (D..(D

<223> wherein Y at position 1 optionally is acetylated

<220>
<221> misc_feature
<222> (D..(D

<223> wherein 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)

<220>
<221> misc_feature
<222> (24)..(024)

<223> wherein X at position 24 is K, C, homoCys, orn, diaminobutyric

acid (DBA), or diaminopropanoic acid (DPA)

<220>
<221> misc_feature
<222> 24)..02%8

<223> wherein X at position 24 optionally 1is palmitoylated

<400> 72

Tyr Ala Xaa 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> 73

<211> 13

<212> PRT

<213> Artificial
<220>

<223> synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-16

<220> .
<221> misc_feature ) o )
<223> wherein each of the amino acids is the D isomer

<220>
<221> misc_feature
<222> (1)..(L)

<223> wherein LEU at position 1 optionally is acetylated
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<213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> N-termof i2 wth X <220>

<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 kK, ¢, homoCys, orn, diaminobutyric
acid (pBA), or d1am1nopropano1c acid (pPA)

<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 Tﬁr Thr Leu Xaa
1 5 1

<210> 74
<211> 12
<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Generic SMOi2-17

<220> .
<221> misc_feature ) . ) )
<223> wherein each of the amino acids is the D +isomer

<220>

<221> misc_feature

<222> (L..(D

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

<220>

<221> misc_feature

<222> (7)..(D)

<223> wherein X at position 7 is Y, F, or 4-benzoylphenalalanine (BPA)

<220>

<221> misc_feature

<222> (12)..(12)

<223> wherein X at position 12 is K, C, homoCys, Orn, diaminobutyric
acid (DBA), or d1am1nopropano1c acid (pPA)

<220>

<221> misc_feature

<222> (12)..(12)

<223> wherein X at position 12 optionally is palmitoylated

<400> 74
Ala Lys Phe ser Thr His Xaa Ala Tyr Tgr Leu Xaa
1 5 1

<210> 75
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<221> m sc_feature <222> (3)..(3) <223> wherein X at position 3 is WY,

(B PA) F, or 4-benzoyl phenal al ani ne <400> 80
Lys Ala 15 <210> 81 <211> 12 <212> PRT <213> Artificial

Tyr Ala Xaa Hi's Thr
<220> <223>

Ser

Phe

Synt hetic <220> <221> m sc_feature <223> SMi 2-21 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein LEU at position 1 optionally is palmtoylated

<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>

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

<400>

11
PRT
Artificial

Synthetic

misc_feature
Generic SM0Oi2-20

misc_feature ) ] ) ]
wherein each of the amino acids is the D isomer

misc_feature
(D..0

wherein K at position 1 optionally is acetylated

misc_feature
..

wherein LYS at position 1 optionally 1is acetylated

misc_feature
(6)..(6)

wherein X at position 6 is Y, F, or 4-benzoylphenalalanine (BPA)

misc_feature

(1D..(11)

wherein X at position 11 is K, C, homoCys,Orn, diaminobutyric
acid (DBA), or diaminopropanoic acid (DPA)

misc_feature
an..an - )
wherein X at osition 11 optionally is palmitoylated

75

Lys Phe Ser Thr His Xaa Ala Tyr Thr Leu Xaa
1 5

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

<220>
<223>

<220>
<221>
<223>

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

<220>
<221>

10

76

26

PRT
Artificial

Synthetic

misc_feature
Generic SM0i12-23

misc_feature
(1..(1) _ . . .
wherein the LEU at position 1 optionally is palmitoylated.

misc_feature
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<220> <221>
i s BPA Page

m sc_feature <222> (5)..(5) <223> wherein the X at position 5
38 <220> <221> msc_feature <222> (12)..(12) <223> wherein the

LEU at position 12 optionally conprises honocysteine-biotin <400> 81 Leu

Thr Tyr Al a

Xaa His Thr Ser Phe Lys Ala Leu 1510 <210> 82 <211> 28 <212>

PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223>
snmoi 2- 29 <220> <221> misc_feature <222> (1)..(1) <223> wherein LEU at

posi ti or2ZR>optien@ly is actyl ated <220> <221> m sc_feature <222>

(24) . . (2%33><2985e\n&r & ROTIFEO% Sats Joskt PHrf -2an3oy RsPrAlar e R8> 82 Leu

Thr Tyr A3
<221>
<222>
<223>

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

<400>

1

Trp Hs Thr Ser Phe Lys Ala Leu Arg Gn Ile Lys 151015
misc_feature :
(26)..(26) : :
wherein X at position 26 is K, C, homoCys, Orn, diaminobutyric

acid (DBA), or diaminopropanoic acid (DPA)
misc_feature

(26)..(26) . .

wherein X at position 26 optionally is palmitoylated
76

Leu Thr Tyr Ala Xaa His Thr Ser Phe L%s Ala Leu Gly Thr Thr Tyr
5 1

15

GIn Pro Leu Ser Gly Lys Thr Ser Tyr Xaa
20 25

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

<220>
<223>

<220>
<221>
<223>

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

<400>

77

19

PRT
Artificial

Synthetic

misc_feature
SM0-13-9

misc_feature
..V

wherein ALA at position 1 optionally comprises homoCys-palmitate

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>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<223>

<400>

78

16

PRT
Artificial

Synthetic

misc_feature
Penetratin

78

Arg Gln Ile Lys Ile Trp Phe GIn Asn Arg Arg Met Lys Trp Lys Lys
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Ile Trp Phe Pro Asn Arg Arg Xaa Lys Trp Lys Lys 2025 <210> 83 <211> 28
<212> PRT <213> Artificial <220> <223> Synthetic <220> <221> m sc_feature
<223> SMDi 2- 30 <220> <221> misc_feature <222> (12)..(12) <223> wherein the
X at position 12 is norleucine <400> 83 Arg Gn Ile Lys Ile Trp Phe Pro Asn
Arg Arg Xaa Lys Trp Lys Lys 151015 Leu Thr Tyr Ala Trp Hi s Thr Ser Phe Lys
Ala Leu 2025 <210> 84 <211> 14 <212> PRT <213> Artificial <220> <223>
Synt hetilc <220> <2215 m sc_feature <223> SMOL12-56 <220> <221> mi sc_feature
<222> (12)..(12) <223> wherein the X at position 12 is beta-Al a <220> <221>
m sc_f eabyse 222> (13)..(13) :

<211> 13

<212> PRT
<213> Artificial

<220>
<223> Ssynthetic

<220>
<221> misc_feature
<223> Tat (48-60)

<400> 79

. Gly Arg Lys Lys Arg Arg GIn Arg Arg Agg Pro Pro Gln
1 5 1

<210> 80
<211> 9

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> N-term of i2 with X

<220>

<221> wmisc_feature

<222> (3)..(3)

<223> ?hergin 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> SMoiz2-21

<220>

<221> misc_feature

<222> (1)..(D

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

<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_feature <222> (1)..(1) <223> wherein the LEU at position 1 optionally
ia acet< ed. <2 0> <221> nisc _feature <223> wherein each amno acid is the
D i somshs 5402:1;2%8 A50° Al a Lys Phe Ser Thr His Trp Ala Tyr Thr Leu 1510
Page 4Q:22321Wkeréfn <Hd lruldr sadidiolR2 oixi8ma 1Ay tdohipcisab eadEpsteine-biotin

<400>

Leu Thr Tyr Ala éaa His Thr Ser Phe L5s Ala Leu
1 1

<210> 82

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Ssynthetic

<220>
<221> misc_feature
<223> SM0i2-29

<220>

<221> misc_feature

<222> (D..(1)

<223> wherein LEU at position 1 optionally is actylated

<220>

<221> misc_feature

<222> (24)..(24)

<223> wherein the X at position 24 1is norleucine

<400> 82

Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Arg GIn Ile Lys
1 5 10 15
Ile Trp Phe ;60 Asn Arg Arg Xaa Lys Trp Lys Lys

25

<210> 83

<211> 28

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMoiz2-30

<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 Lys Lys
1 5 10 15
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<223> Synthetic <220> <221> m sc_feature <223> Sequence X of D ner 2 <220>
<221> misc _feature <222> (1)..(1) <223> wherein the ALA at position 1
optionally ia acetylated <220> <221> mi sc_feature <223> wherein each am no
acid is the D isonmer <400> 86 Ala Lys Phe Ser Thr H's Trp Ala Tyr Thr Leu
1510 <210> 87 <211> 10 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> Sequence X of D ner 3 <220> <221>
m sc_f edteyrBir<p2al1q ITyp His) T2 38> PdiyeiMat kM LYS at position 1 optionally
ia acetyl ated <226% <221> nisc_fe§ ure <223> wherein each amno acid is the
D i soner <400> 87 Lys Phe Ser Thr His Trp Ala Tyr Thr Leu

<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> (1)..(1%

<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> Synthetic

<220>
<221> misc_feature
<223> Sequence X of Dimer 1

<220>

<221> misc_feature

<222> (D..(D

<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 T%r Thr Leu
1 5 1
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1510 <210> 88 <211> 25 <212> PRT <213> Artificial <220> <223> Synthetic
<220> <221> m sc_feature <223> SMD12-1 Page 41 <220> <221> m sc_feature
<222> (1)..(1) <223> wherein LEU at position 1 optionally is palnmtoylated
<400> 88 Leu Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Leu Ay Thr Thr Tyr

151015 G n Pro Leu Ser Ay Lys Thr Ser Tyr 2025 <210> 89 <211> 10 <212> PRT "

<213> Artificial <220> <223> Synthetic <220> <221> m sc_feature <223> SMO
i 2-12 <220M0><28B1> m sc_feature <222> (1)..(1) <223> wherein the THR at
position<]%3ﬁ%&fwﬂly is pal mtoylated <400> 89 Thr Tyr Ala Trp His Thr Ser
Phe Lys Ap8:15dRificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> Sequence X of Dimer 2

<220>

<221> misc_feature

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

<223> wherein the ALA at position 1 optionally ia acetylated

<220> )
<221> misc_feature L .
<223> wherein each amino acid is the D 1isomer

<400> 86

Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu
1 5 10
<210> 87

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> sequence X of Dimer 3

<220>

<221> misc_feature

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

<223> wherein the LYS at position 1 optionally ia acetylated

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

<400> 87

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

<210> 88

<211> 25

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<220>
<221> misc_feature
<223> SMoi2-1
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<210> 90 <211> 16 <212> PRT <213> Artificial <220> <223> Synthetic <220>
<221> msc feature <223> SMi 2-14 <400> 90 val Trp Phe Val Val Thr Tyr Al a
Trp His Thr Ser Phe Lys Ala Leu 151015 <210> 91 <211> 15 <212> PRT <213>
Artificial <220> <223> Synthetic Page 42 <220> <221> mi sc_feature <223>
SMDi 2-15 <400> 91 Trp Phe Val Val Thr Tyr Ala Trp His Thr Ser Phe Lys Al a
Leu 151015 <210> 92 <211> 29 <212> PRT <213> Artificial <220> <223>
synt-heti c<220> <221> m sc_feature <223> SMi 2-57 <220> <221> m sc_feature
<222> (1- g?.%l-l - <223> wherein each of the ami no acids at positions
1-12 is t}HgD i(§§>&%§‘té‘z'§o> <221> misc_feature <222> (13)..(13)

<223> wherein LEU at position 1 optionally is palmitoylated

-<400> 88

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
20 25

<210> 89

<211> 10

<212> PRT

<213> Artificial

<220>
<223> sSynthetic

<220>
<221> misc_feature
<223> SMO i2-12

<220>

<221> misc_feature

<222> (..

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

<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> SMoi2-14

<400> 90

val Trp Phe val val Thr Tyr Ala Trp Hgs Thr ser Phe Lys Ala Leu
1 5 1 15

<210> 91

<211> 15

<212> PRT

<213> Artificial

<220>
<223> Synthetic
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<223> wherein the LYS at position 13 optionally is palnitoylated on the
epsilon carbon and optionally is the D isomer <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
- .Hi's Thr Ser Phe Lys Ala Leu 2025 <210> 93 <211> 28 <212> PRT <213>
Artificial <220> <223> Synthetic <221> m sc_feature <223> SMJi 2-58 <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)..(1322%22§ﬁ wherein the LYS at position 13 optionally is pal mtoylated
on the eps}dsn GafRdi ard optionally is the D isomer Page 43 <400> 93 Asp -
Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu Lys Pro Ala Leu 1.51015 Leu Thr
Tyr Ala TefP0MI S1Thr Ser Phe Lys Ala Leu 2025 <210> 94 <211> 27 <212> PRT

<213> Arti{ia 9h@|Va$2\2aq>'srtﬁ'2¥§r>A$¥nltrbq]i'iisc‘{5ﬁ2§él> PRE SG.sf 2t b <223> SMDi 2- 59

<210> 92

<211> 29

<212> PRT

<213> Artificial

<220>
<223> Synthetic<220>

<221> misc_feature
<223> SM0Oi2-57

<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 palmitoylated on the
epsilon carbon and optionally is the D isomer

<400> 92

Asp Leu Ala Lys Phe Ser Thr His Trp qga Tyr Thr Leu Lys E;o Ala
1 5 .

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> SM0i2-58

<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) ) R

<223> wherein the LYS at position 13 optionally is palmitoylated on the
epsilon carbon and optionally is the D isomer
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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 mtoyl ated on the epsilon carbon and optionally is the D isonmer <400> 94
Asp Ala Lys Phe Ser Thr His Trp Ala Tyr- Thr Leu Lys Pro Ala Leu 151015 Leu

Thr Tyr Ala Trp His Thr Ser Phe Lys Ala Page 44
<400> 93

Asp Ala Lys Phe Ser Thr His Trp Ala Tyr Thr Leu Lys Pro Ala Leu
1 5 10 15
Leu Thr Tyr gga Trp His Thr ser ;?e Lys Ala Leu

<210> 94

<211> 27

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<221> misc_feature
<223> SMOi12-59

<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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