WO 2008/ 070357 PCT/ US2007/ 083027 1 SMOOTHENED

POLYPEPTI DES AND METHODS OF USE CROSS- REFERENCE TO A
WOREIADHEBSAPPLI CATI ON [ 0001] Thi s patent appli ceCT/o82007/083027

clainms the benefit of U S. Provisional Patent

Application No. 60/855,422, filed Cctober 31, 2006,

whi ch is incorporated by refler ence.

| NCORPORATI ON- BY- REFERENCE OF I\/ATERI AL SUBM TTED

s entr QORI R AEOERE A RE oS O 65 "

nucl eoti de/ am no aci d sequence |i stl ng subm tted

53, 510 57 OSSP Tol4 R PPLCR TG €
o] TS5 e IHQHERR G BBy seab B e shpplicaton

No. 66/855420, Bied smgtmagowwﬁéhﬁlm hit@BS fuEleh ol
> pg?%waygne On@)e such pat hway |§ theor §g C?I—{T]—I)

signal transduction pathway, which i nvoI ves the Patch
( Pt NCORROQR STHONHBYREKERIEN CBIOHR MATEER [H1e S HE Mt iRy
is essenti al for.enngggwﬁﬁ wt h (Beachyé et .
al ., Nature, 432: 324- nd was found to be

dysregulated in several cancers, includinggbagist
no & ett 227
10002f 0B orb SRl 1Flordh i 7 G SR e ot probla |
nucleo@@lazﬁmlﬁﬁacld blﬁ:qu@ncaﬁhsfan;l,K Qdbmitid @éncld%%ﬁﬁy £.&Q04kh)and 8&&??38&1 as
ncer_(Ber nan al Nat ure, 425: 846-851 (2003)),
followg oq)’é?l 5 }) hQ:Byte(fD%@H (Gext) fikgy nameg riga 9‘93 Sequ@8e $6%5-.TBX0," created
on Oc yiver cancer (Sicklick et al.,
%ér ci ﬁogene5| s, 27: 748-757 (2006)), nelanoma (Pons
et al., din. Transl. Oncol ., 8: 466-474 (2006)),
basal cell carcinoma (Lamet al., Oncogene, 18,
833- 836 (1999)BACKGROEND OBAIESINVEN(RENMaN et al .,
Sci ence, 297, 1559- 1561 (2002) and Roner et ald
975- 978 There is a desire
000?’]f or %eaflﬁ%%ﬁ%?‘gb%éyﬁr?@ 4hqns gg ﬂraaﬁ ugten pathypyss Qeguch

pathwaf is tiad T ed eho SEITES sighAMNMARY o HihihY! Evbg 1@3&%%@ He  (Ptch)

i nvention provides an isolated or puri pol ypept
and Srppothengd yﬁﬂ/lt%ﬁrﬁrﬂ@tnﬁc The §H pahwaynis easefnaalt fpr embyonic cell growth

i S IR T

cancergoncﬂudmg @fea@t cahEriIR @iafb Bt al\MaRH @AY i1 @20 0091 O 2\6@5)3 prostate
08/ 070357 PCT/ US2007/ 083027 2 conpri ses an am
Cancerig"i‘r%f hez n@é"cofvagnéc@ SEEDG 5.4 NERL: 1256151256662004)), stomach

cancer YBOHENGE o NIIE 25 846-851 (2003)), colon cancer (Douard et al., Surgery,
139: 665-670 (2006)), liver cancer (Sicklick et al., Carcinogenesis, 27: 748-757 (2006)),
melanoma (Pons et al., Clin. Transl. Oncol., 8: 466-474 (2006)), basal cell carcinoma (Lam et
al., Oncogene, 18, 833-836 (1999)), and medulloblastoma (Berman et al., Science, 297, 1559-
1561 (2002) and Romer et al., Cancer Res., 65, 4975-4978 (2005)). There is a desire for

inhibitors of the HH pathway for use in treatment of cancers.

BRIEF SUMMARY OF THE INVENTION

[0004] The invention provides an isolated or purified polypeptide or a peptidomimetic, as
well as a fatty acid derivative thereof. The polypeptide or peptidomimetic comprises an

amino acid sequence corresponding to a portion of a SMO protein, wherein the portion
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0008] Figure 1 depicts the % of viable MCF-7 breast cancer cells (relative to a control)
upon a 48-hour treatment as a function of concentration of SMOil-1, SMOi2-1, and SMOi3-
1 lipidated polypeptides, in accordance with an embodiment of the invention.

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

[0018] SMO proteins are transmembrane proteins which function in the Hedgehog (HH)
signal transduction pathway (see, for instance, Huangfu and Anderson, Development 133: 3-
14 (2006)), which, as discussed is related to several cancers, e.g., breast cancer, prostate
cancer, stomach cancer, etc. These proteins comprise an extracellular domain, seven
transmembrane domains, three intracellular loops, and an intracellular domain. SMO
proteins resemble a G-protein coupled receptor (GPCR) in general topology but appear to

signal differently from the GPCRs. Examples of SMO proteins include human SMO proteins
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[0022] The portion of the SMO protein, in accordance with an embodiment of the
invention, comprises an amino acid sequence of any of SEQ ID NOs: 2 to 4. In this regard,
the inventive polypeptides can comprise, consist essentially of, or consist of an amino acid
sequence of SEQ ID NO: 2, 3, or 4.

[0023] Alternatively, the portion of the SMO protein comprises an amino acid sequence
of any of SEQ ID NOs: 5 to 8. In this regard, the inventive polypeptides can comprise,

consist essentially of, or consist of an amino acid sequence of SEQ ID NO: 5, 6, 7, or 8.
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[0027] Further included in the scope of the invention are functional variants of the
inventive polypeptides, as well as functional variants of the inventive functional fragments

described herein. The term "functional variant" as used herein refers to a polypeptide having
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is exchdi@gbd fdtenbthef agimadcuaﬁaﬂ héks tthe @inetdhemidansit p}@@ﬁlﬂ papéréied. For

is increased as conpared to. the parent_pol ypeptide or
instangg, g gonservatiyeqaaino asid grpyitution can be an acidic amino acid substituted for

another acidic amino acid (e.g., Asp or Glu), an amino acid with a nonpolar side chain

substituted for another amino acid with a nonpolar side chain (e.g., Ala, Gly, Val, Ile, Leu,
Met, Phe, Pro, Trp, Val, etc.), a basic amino acid substituted for another basic amino acid

(Lys, Arg, etc.), an amino acid with a polar side chain substituted for another amino acid with



[00291 The functional variants preferably conprise one
or nore conservative amno acid substitutions.
W@8/07038t | ve ami no aci d substitutions are knoREII/US2001@83027
art, and include amino acid substitutions in which
one am no acid having certain physical and/or chem cal
properties is exchanged for another amino acid that
has the same chemical or physical properties. For
a polar sidt ahaie (Ash & ysotile Svmilhud vanitad aacirematisouninp aciddi i e, Tyr,
aci dl% am.no_a |gcsubst|tut ed for another

etc)fgﬁl’& oL AT CSUE° #4949 Asp or @ u), an anino acid

[0030p t D@iBRPHedindiodsl x@ham@ osu&ahvémbﬁ@oﬁ@hs@m&mu contlguous
amno acid wwth a nonpol ar side_chain (e.qg.

amino\ggids qf|SEQ [RNO: 2,81 or 4olave Frleast Tr'p sequgnce g}e@t11)l (e & 80&), 85%,

o0, 35 S T AR s SR PR P A,
inhibis pidEifeomofadisdabédidelid for another amino acid with WO

2008/ 070357, PCT/ US2007/ 083027 7 a_ pol ar si de chain
[0031} asfjoreyramplg; the figggtionglyyariamgan b@@cﬁlsec bogal W BHegf 2y of SEQ ID

NOs: #7891 8¢ {oTj'Sp In}ﬂgg §%ﬁ-£¥ the ﬁﬁl anai Q%rxﬁlihoéa??:bg%%@ﬁfe'aﬁmmo

amno acid, etc. Deswa
acid sequrenesdBanyfoftShe) I[hNé)st B®o Shapt 5%’&) £, whemsit X4a is selected from a

cont.i guo 'no |ds of SEQID NG 2, 3, or 4, have
group gongi ufs%%alg?@q Ba s dentity (e.g., 80% 85% 90%
[003295% RREUSH E}@mﬁﬂ@ thé Fhbtibial thﬁ‘arR RLDE 2 PAUYBEA Lt dF SMOi2-8

parent functi onal fragment, and inhibit proliferation

(SEQ dD l\éOdz?s)e‘awmsmglthe arh o3¢} d egrensg afrﬁl\@ﬁt&w‘@ﬂh ane of thagmino
variant c f.unct riant any of SEQ ID
acics {3y oot 1ne Haked, PER b ARy %t e

[0033] UnCAit@RativelR theRinstiGraN vARHP b Corh e ATERONVESH Bnalogue of any
sequence of ag of SEQ ID NOs: 38 to 54 and 57 to 59,
€

of the\m@n@va pXaaentides er @@@@maﬂ fregmgnts gesstiped bersins tThedgerst
recflfp Bine 5 LR At Qb U RS R g seauence o

a pareblVpblzpéhtide, Siuch Hat e andid) acidnpguendgf thb ectivihvedsoadiatbgue (when

sequence of SMO 2-8 with one_ of the am ng acids at
read feqqy the Npgrgiipgsgadhe Cernynus) is the same gs the agripa psid sequgnee of the

pareny\%(;lp%égltﬁe wWhaf 3l i ﬁ{er@ttérﬁﬁllu}’s’t tﬂlfbeth htd rﬁ‘r%l%ﬁﬁél@ Nfith

Fi'se a Tetrolnverso anal ogue o any
respedtny alettrmﬂvqmﬂ grpipue cdesh of thewnthe acidd isfthaBrieme of the amino acid,
des ed herei 37 The ter

retroinverso apal ogque",
25 ODPERGIIDE D OB 19 FABRIC bR BRI Yr o LRSS Cbie dipepde Val-
Ala-Gggn!hQs SEAHRBGEI 0k quéhcP @ RALa-RGL MR SRidHBch SMEHd 4Pl tﬁé‘@ Isomer.

no aci d sequence of the retroinverso anal ogue (wh
- With respebt to teninveatidh,ttbe frinntienal vatidnt pEiereblyicompyis¢ssa tetremverso

analofi i O sS% T R GAan 96 3503 TS Tt st orisR R, Etpgcomprises the
\ mln&hél@gmueﬂe%of%ﬁpbhsmqmmow 3410 372SPECt to a
retroi nverso analo each of the amno acids is the

[0034] | sBepolppeptides eff ﬁmvanﬁum (inghuding pstanal dragments and functional
varlajitf‘s) 068 r[?f: oggnr{?g)%y%etﬁodstkr}l%wrnelﬁ rﬂ?el JRI eél? %b?enr%é:t?l%js ofo Je i’}OI'l])g
synthesizing polypeptides are described in references, such as Chan et al., Fimoc Solid Phase
Peptide Synthesis, Oxford University Press, Oxford, United Kingdom, 2005; Peptide and
Protein Drug Analysis, ed. Reid, R., Marcel Dekker, Inc., 2000; Epitope Mapping, ed.
Westwoood et al., Oxford University Press, Oxford, United Kingdom, 2000; and U.S. Patent

No. 5,449,752. Also, polypeptides can be recombinantly produced using the nucleic acids

described herein using standard recombinant methods. See, for instance, Sambrook et al.,



Ala-dy has an am no acid sequence dy-Ala-Val, in
whi ch each amno acid is the Disonmer. Wth respect
W@ 008l®3shventi on, the functional variant prefRCEDE2007/083027

conprises a retroinverso analogue of SEQ ID NO 23,

26, or 33. In this regard, the functional variant

conprises the amno acid s§quence of any of SEQ ID

NOGs: 34 to 37. [0034] The Iypeptl des of the
Molequisrdploniog: (4 dlouao UWdtB nél, ColdefipmimgtiarborPress, Cold Sprmg

Harbary N 2080 im0 ARb 3L CORGHP Bl W e B e S e
Publlmg@mbia&san@n@rﬂmfs,fl@y 8bg6hd, 'Y, abe4 eng@ser, soufelbfdfe ﬁlﬁﬁbpudes

, Fnoc. Solid Phase Peptide Synthesi's, Oxford
of the( UhYGJi‘EP% i(mylumwctw%ﬁrwnm qr@ofuwtm@abmnamosereoﬂ can be

isolat y Ceﬁ%@@gd f1P ?dLﬁ]cepélgch A%%g&l%ﬁtp enum 1%5(?Rt ‘a mammal, e.g.,

a rat, ¥\Berhn eod Méthaﬂs of iEMbtsdaddnpurificatidy eu’é’rvﬁlfikno(\)ﬁc @rtle art.
Uni t.ed . Ki ng@om 2000;._and U. S, Patent . 5,449, 752.

Alterngfely, the Polyeprtidse ée%ghe%herﬁwd&%%mhm &ag@enta shdig
functibig VﬁH&it?‘[h%ré%ﬂ éiﬁ(})e.@?r%tz\éél ?ﬁorrb%'ia%& &M%a%,g?g}%@{ g(%mpames

reconbi nant net ho or 1nstance
such ag|SyppaIA®1i8/ OADIEPLHCT, édlﬁﬁﬁi&?ds&ﬁﬁﬁ%aﬁﬁex%ﬂrg CMIDY| and Multiple
3rd. ed. pring

Peptlgﬁgfﬁgp%lﬁﬁgb?e%&éég Si/ﬂ ﬁlﬁsgr%gll;_q&}, 1 1anV2@@ pegthq’:s can be

synthe‘ﬁésfé@&hbﬁfamaksolat@ﬁﬁcﬁﬂf wRigocol s in Ml ecul ar
ogy, Greene Publ |s%| ng Associ ates and John Wl ey

olo
[0035]& So’h1§0 provideddyshe myettiny are poptidonfimeties mnypné pita 1de&1t1ve

ptso P AR g By BRI ISR AL o

term "peitidoingthefié 04 18 e® BeteTfrefessohh @mpbull Qﬂﬁeh Iéhs Q@é’éhﬁéﬂ}“ﬂih same
an insect, a marmal, e.g., a rat, a human, etc.

generaistryeiyee foa qosTgsRemdEmg mﬂﬁd)epum Mtb arqdificagions thet incleagsvits stability

or bioldichl Ronice A GEDE PRI ety P ob RaBR hir S iR e

compnsng thetsame bﬂﬁl&ﬁéc)d sjneie cﬁ&éMoh%@ohﬁﬁlg@folﬁi@bﬁdé‘@ﬁh an altered
commercially from conpani es . such as #Sl\é?pep
digiop

backbeng betysegst fWeorFaIR 96 fsinego esidp. Ad ﬁme@udmpmenc can
compl?s@‘% Muktid %&n-#&%ﬁ%ﬂ? %céﬁfﬁ{xg Mo s Fh gﬂig% ogﬁgtural ﬂ occuﬂs’mg

res ect e I nventive polypeptides C
aminoraggisnbi nant i sol ated, and/or purified. [0035] Al so
he, i vent| on ar ptj dom netjcs_of an

ded
o036t OS2 d e T, e eP S netic| i A PARIO K bl peptoid”
as usefl hAGIPRYSs &N Windptia6hiReR! inkAkibR e ddegﬁa?lﬁg 61*36%9? Ql%ﬁlfd &m is

The term "peptidom nmetic" as used herein refers
appendeship domuiitipércatomend tbcsaemol agld as dppesegddothe ajpin&naﬂbon For

M R T
the gehérall 98ic&2d of NRCH,C0 anf} WIEBR h&kthEBihCorl AGLHARSLy hO5ame amino

exanpl e, those conpounds conprising the sanme am no
acid S%l?@ces%qhﬁam‘féesmnd@g:mlymdmu ng pol ypept| de WI t h an

It n tween. two or..nore
[00372 3{1 glq H%q}cflgi%%a m% enfb é]ffﬁ Peggﬂ?weﬁ&c c&g}pnses An ltered
backbone in which the bond between each amino acid is methylated. In this regard, the

peptidomimetic can comprise a methylated peptide backbone of the following structure:

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

Side Chain Side Chain



conpri se synthetic or non-naturally occurring am no
acids in place of naturally-occurring am no acids.
wQ 0®807035h a preferred enbodi nent, the pepti doPECTES1007/083027
is a peptoid. The term "peptoid® as used herein
refers to a peptidomnetic in which the sidechains of
each amno acid is appende8 to the nitrogen atom of
the ami no acid as opposed to the al pha carbon. For
[0038}ax an“ﬁleqqolmpti@sdmmmg)ﬁlncml @@gmdntagndxﬁsmtismal attigds) and

pepti P S | CnhNﬁ%a%]V eéénr Z)%d)?t N 5/‘2 {;)%%coi% i ggﬂ}‘? Egrlnber of
aminoS4bRd 9{&1@3 ltbat ftﬁkepos tlém&@un@fblngl SRAUR06L1AGH b€ variant
correspondlng poly ide. [0037] .In another preferred

there@h&rgzbnpﬁémmqmereq@éptt @j?gbnomqaé agbiiyy ¢-8e theabilgy tembipit
prohf?ﬁ%{i Opazt‘ %1aeas\?@ ceﬂ: itrgzrﬁreo(g 9&%np ?1%6\,/5@ g %?S%CQI%Q %lﬁ?ﬂ gscsﬁ\’ams) ina

host, fc@ lanﬂ @@n@;ld‘fﬂieh}vi{/@ﬁﬁé pbl@i@éptﬁi& dqu&isiildh’i@m&fuctcb@be 50 to 5000 amino
ol lowing stru

acids kingesuch &5 A, @3|7@|§ %Her LS, ébo‘é‘,é éﬁe@s?o %Tﬁ@%éﬁﬂ@siézlﬁo 125,
T, d

50, B L2S) R, BRL MAGPAES, SO B e

Prefelfabm tlﬂqmsiympmdes otﬁfhet iheertiovient 5 mS(Earmrbeacmifs nafeylgthengt h,

conmpri se umher am no
10039ﬂ>r ov Tebcep! ”H?Sﬂgmaaf %Elmla@ gmerts apd gﬁ’ﬁPO‘Fa# griatg) and
peptld%‘imfrféﬂest 6fﬁﬂ@ nv\éﬁt‘ic%rﬁ!bb cokﬁ%@@ Q}tr)th&fc RERE bﬁ@éﬁrﬁﬁ&decof one or more
retains their ogical "activity, e.g., the ability
naturdlly-ecehirbigtamipo e¢iils. eSuthi sgnthoﬁc ammOwabeme k;reivm mtth@altt amid
r vent i sease cer,. pl asm . psori asi s)

inclu ‘ﬁ&&mp ¢ FnpeYce %?éﬁ‘iﬂ ‘@r ‘P‘H’l}c a5 e‘i‘ﬁr ePEingf pasisiat ?diécanow
acid, lg%ngﬁs%as ,?ﬁgﬁﬁ%ﬁﬁg%@lﬁ%gé@i{l%ouéi@@g aﬁ‘ﬁr% 4—@2&1‘3@&&9%@ 4-
amindhenyB8lanif6, 4-b&hzoyiPpheiBalatife, 4- bﬁﬁ}pheﬂ}ﬂﬂ,anm&’ﬂ} clﬂ@ﬂ),ph@lﬁmalanme,
400, 50 600 700, . 800, O 10 nore_am no .acid
R nqaﬁé#@p&lsﬁ:ryle HeShropy eyl hopeYeine, o-
i I OO0 5o E AIIRERERER, BBk Y 123
tetrahﬁrdn@«ﬁoqmma]max%caﬁnkﬁl)c za:md:i axrpequhaldmmamdt ammonfaldﬂneamd

moncp b RSN, SR oy IS oAt 02, RS LB BAE i,

oc-amﬁ%%ﬁ%ﬁe‘nfafng BB AGd 454, Y- &mhﬁgwolh&aﬁ@@ar%ﬁlyl icap s

r exanpl e, "am nocyc exane carboxyl i
amin@§tidhepiid @usixgHe acid aiti(Bantingle aitirganepcaroxylic ac1d aL,Y-
honoseri ne, S-acetyl am nonet hyl -cysteine, trans-3- and
diaminpbuigridadiy, dx,ﬁad;@mppwmnm a%ﬂfnh%mbm’ﬂ%ﬁfﬁm gad a-tert-
bu lé benzoyl phenyl al ani ne,- 4- ni trophenyl al ani ne,
ty H?orophenyl al ani ne, 4-carboxyphenyl al ani ne,

[0040] 3- p’hl@é“?dl?ﬁp‘tlﬂ@s (ifchndigl fiaxipihe Mulbmlean iaf€ functional variants) and

ci ne, a- naphthyl al ani ne, cycl ohexyl al ani ne

pepu&y@lrrwnés(s)ﬁ th yeeniéon ¢a@dc@| Iipidated (e Bty Peidatadh alycosylated
amidai]tec?, cgrb%xylated, phosphorylated, esterified, N-acylated, cyclized via, e.g., a disulfide

bridge, or converted into an acid addition salt and/or optionally dimerized or polymerized, or
conjugated.

[0041]  In this regard, the invention further provides lipidated derivatives of any of the
polypeptides (including functional fragments and functional variants) and peptidomimetics of
the invention. Lipidated derivatives of the invention encompass any of the polypeptides and
peptidomimetics described herein comprising a lipid molecule. As used herein, the term

"lipid molecule" refers to any molecule comprising a hydrophobic moiety which facilitates



t et rahydr oi soqui nol i ne- 3-carboxylic acid, am nomal onic
acid, am nomal onic acid nonoam de,
woReBemMBy! - N - net hyl -1ysine, N, N -di benzyl - | yRBCTES2007/083027

6- hydr oxyl ysi ne, ornithine, a-am nocycl opentane
carboxylic acid, a-am nocyc| ohexane carboxylic acid,
a- am nocycl ohept ane car box];ﬂ i c acid,
a- (2- am no- 2- nor bonane) - carboxylic acid, a,y-

the entty @lﬁthmmlmepﬁ@e @uedlading ﬁ(rretidn@l rﬁagmmspmd Histiguéldariants) or

d X . [0040].
peptidgRBAT IS Al e ahd o mtell Sh¢ P pnineang higid known
in the bHNch @83br dakiphd) aFattpaddd, PRRidsAThIRled &£ Sfaﬁfesil hié‘ghosphate) a

e

i nvention can be i dat edj@ix fatty aci dat
gerany]perang\greune(§;e., SErNY. é@,}’l gi bm%webtaerdlosmhvb@pmpyp,at ed,
sterlfi . I
ascofFAg bt SRS RIE Al B, gy
phospﬁ:iﬂdyldhﬂﬁﬁ@rcaﬂ}iﬁlipihﬁlqihbsp}ﬁtlﬂjﬁiﬂoéﬁd pliosphdtidiesdid,ed, or
ated. [0041] In this regard, the invention
lySOPf?O@PIIi cepfleAnd @shplesiepA GEtPeer i vat i ves of any of the

[0042?0' W{%@i%ﬁbff?hé]hﬁl&éty Hg}gvdafa%?éé %ﬂﬁ]amfdrd%gigﬁmesin@ﬂgch the

onal”’variants nmeti1cs of
polypéptide ok peptidobiimietieti esdriblet hataﬂnl coaprisés 4 fagy lacidendle@rde. The fatty

i UESTPSE 2B (2 Lb B MRS SR SRS e

acid, ﬁ%ﬁic"bcuf 86 Rid, étéal%‘i'c%cm3 bﬁ:?d%c‘?d 1inBlef &id, %—I%Bielc acid,
: mol ecul e "conpri sing a hydrophobi c ‘nmoiety whic

linolefia@rid; aratlsdoniad 0 BN ATRBE7adRE THoBRDOTNORIORIY eruL‘a dchdg arachidic

acid, Gbefituin patia e P BERbmAY obA o s at3Flond! Bpsioret groves
e.g., 086 bpﬁl%ré Jaﬁma%ké éﬁ%ﬁ’%ﬁ?@?t}ﬁ%ﬁdﬁtaﬂ)rﬁ@ erncaeérkfenw @nﬁbb&&&m the

can be any known in the art such

fatty a@xbmpleeuleas a @B thac,fat@' acid. far ereeyile, g ﬁat(Yeacgi In a more preferred
S a geranyl geranyl group (e.g.,
emb(’%lglre %H%Qmﬁ PPgﬁfg?ot)éfiﬁhat e), a phospholipid group,

[0043p! ycmia@ﬁjehrath @ypechshé Ghid rﬁbl@&ﬂaahd: &yﬂy&efdl islecule can be
phosphat i dyl et hanol am ne, sphi ngonyel in

attachgh ipsastyzsuitalle ea of e, invexfiye gpl,ypq: 1de (including functional fragment and

ﬁlnctlpxtﬂaq %Q]E Lﬁr O[Le;pggirﬁngétrc @g%&@% (’]fj ?%gntgorf glﬁle 1nV[:rbtboilthe fatty

acid daflﬁftﬁfﬁ%a)w khe, intdeive ipplypeaptett (detudias fuvetionsl fagmaeitynd dwtttional
derivative, in which the olypet| pepti dom netic
varianies epBeRIImEIS CAMPHATSA faisk asidmle ?%%t.t e ﬁ%}f’@c(gi -plernpiys, the

carboilﬁt(ﬁy) ter@fiheh, WB&E%@NC% @ece%ﬂﬁj.? to C0 fatty acid.

flatty aéid nolecul e can .g., lauric acid,
[0044pal nThe fatty amd mqigquﬂesctandaeaxtﬂachedstb dleer inverdive golypbgtide (including

functifal Bigetent A gnaiong! vorBaD oF BoBopinglic JutigEmyodls & irker. In

an emBGdhglenﬁéﬂﬁé tvRftich, vieAgtY ﬁﬁ? acidGhélecu® isRe PR CerAShd-of the
he fatty acid may optionally contain additional

mvenﬁ‘mmlnmpade o pAppidominaetey, thedridy aeid mdecudmis ﬁﬁa@wd tirouginan
amin aaﬁ%d f)rflketr ggle&tec[ E‘om i é gr%%p consm%xpg o%fL?yrs réys gomocysteme (homoClys),

Orn, a,y-diaminobutyric acid, and a,B-diaminopropionic acid. In a preferred embodiment of

the invention, the fatty acid molecule is attached through a Lys. In a more preferred
embodiment of the invention, the fatty acid molecule is attached through the epsilon carbon
of Lys.

[0045] In another preferred embodiment, when the fatty acid molecule is at the C-

terminus of the inventive polypeptide or peptidomimetic, the fatty acid molecule is modified



fatty acid nolecule is a C8 to Cl16 fatty acid, for
exanple, a Cl6 fatty acid. In a nore preferred
weerisdresent, the fatty acid is palmtate. [004BJT/BS200%083027

true with respect to the lipid nolecule, the fatty

acid nolecule can be attached to any suitable part of

the inventive pol ypeptide (lilncl udi ng functi onal

fragnent and functional variant) or peptidomnetic.
e.g., td imchldp e hexinegroeprboi avem . nofdifiévemblevdn ol Gormulhé of Bornyula II,

wherefi FQIRG 1§ NACERRARCT PRLEEAISHES FUREHnGHONH)COO,

whereMPEdcRBE h a8 nPRALb QMR foo&RMHe! 8P add okl affached to the
mol ecul e at the amno (N-) term nus, the carboxyl

carboxstejoupert thaGeermpnaliptine edie oRtheamedypeptids ori neptidgroimetic.
atty n be at.tached to the
Prefer?@\’/”e?wﬂ Vs ggﬁ) y%n%tor%gre ef%’@wa%‘& 15 ? nctional fragnent
[0046pNd AlrsdtivenatheMavdndint boBpe n%tﬁﬁh kiﬁ@lﬁﬂﬁgtﬁlﬁctm)hme@agrﬂen@g and
through a linker. In_an enbodi nent of the invention
functigppd ﬁaltlﬁés)foamgﬂmlaleﬁ@ﬁ deseiiied; herain cpmeonmriserarfeHreneirating
t [

peprick REpE. SRR i, RR|REDE B Fe REFNASTL BEbEE i

peptidbhﬂﬂﬂetﬁc wbsctheablr iheibiane agd ot theaeH] SIB_P@ gredinolwynsin theyat. See,

for exgrggle élggjgszqh(an lg'\éfsf%{n@fqu% a”l%fi'g g%%n? &%@gi é@—ll&:nd%ﬁ)lu(sjs’i etal.,
- [ n )€

Curr. ?’gpg?tlg%%én dlqt ﬁ?%ﬁ ggil &895)‘ %%Mg@%gérl éﬁlﬁ%’ 13@&15’ égp PHliShacol. 6:

509-5 bﬁh’(ﬁﬂ)@ﬁ))e fTthe €PPt dae blerauye of thorg ktidven fnathe yr“t,aﬂ;g dTmnlsmmheVPZZ

Pepl, it Brd o iPRP By e PL BB e SRR B o SELYD) NO:
78 or m@lv@ﬁeﬂ Sortedp éﬁdstt@ ﬁle%mhs AT REGuete SMRnbOMBIYIdVEat (48- 60)

pol ypept i de or peptidomnetic, the fatty acid nolecul
respedtivelyodi f i ed WD 2008/ 070357 PCT/ US2007/ 083027 11 e. g.,

oicluea amin ro such.as in a difie .
0047}, e BB RO Reditel 8 Ryl Bk iorf varianis) and
peptldbrﬂlﬁleﬁ&ﬁzﬁﬁﬂnﬁgﬁ Hracif deFrP4tiek Bhekdof] of the invention can be a monomer

O00H, wherein each of nand mis 1 to

peptidggor qap bes; @npwan@ltmteh pefftiiet §onexamme|tee polgpgpside can be a dimer

ofthe%ﬁo%'ﬂggeﬁ ?alts wuar boxyl group of the Cterm nal
& of e poI ypepti de or peptidom netic.

Preferably, n or mis 8 to 16. Mre preferably, n or m
is 16. [0046] Alter nat ivel the inventive

pol ypepteaerce XAdnil mfNHuddidgnal fragrrents and
functional variants) or peptidomeics-¢

herei n gan co ri.se rating peptl ge (CPP).
- Such a TIrlPléqrgsg&Lécggmy of the inventive

pol ypept i de or pepti dom netic across the cell

menbrane and into the cell. CPPs are known in the art.

whereﬁﬁ@equeﬁ@f X ex<eigeted, frdoe ﬂ{hagteﬁp edinsﬁltmg oﬁAblLAHSZE$THWA¥TL (all-D)
1839-1849 (2005): al oussi al

(SEQEINO: Byt KRG ADL1 L b8 TSR0 THU0556) amliAvhe and
KFSTHAPASITL @Hf-b) (@Q D h&’@%ﬂ?&/ﬁ&em each of Linker 1 and Linker 2 is

optionally present and each independently is Gly, beta-Ala, aminopropionic acid, gamma-
aminobutyric acid, aminocaproic acid, or aminohexanoic acid; wherein n and m is between 0
and 6; wherein Y is K, C, homoCys, Orn, diaminopropanoic acid (DPA), diaminobutyric acid
(DBA); and wherein the fatty acid is a stearic, palmitic, myristic, lauric, capric or caprilic
acid. In a preferred embodiment, Sequence X is SEQ ID NO: 87, 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



509-514 (2006)). The CPP can be any of those known in
the art, e.g., Transportan, VP22, Pep |, and the
WO 2008/07BsEf er abl y, the CPP conprises an am no BECI/tS2007/083027

sequence of SEQ ID NO 78 or 79, which corresponds to
the am no acid sequence of penetratin and Tat (48-60),
respectively. [0047] The pollzypepti des (including
functional fragnents and functional variants) and

and mpbimmdristqmlmpﬁ«b@ ar¢ kudvardinrthe fidt Sye, doi ekachpld, Watightess et al., Nature

- Biotec pofég;gtl ¥ el%gl cﬁﬁé r({b(?%? Llﬁﬁ)?fsﬁgpd %%H%dgg?&ggx{g %&%cg)%lypepﬁde

also istREfPOI HeRER b HRarh@B 10e a dimer of the foll ow ng
general structure: Sequence X-Linker 1 -NH (CH2)

[0048] H Gbhan tbatppiypanﬁlctﬁs (@e@dmgof@nouq_nahfzm@ts aud fupgimphyariants)

and pegtﬁéﬁ%gr%qethca luﬁglg)%%ﬁgﬁﬁgsm%ﬁ? V(:% hlefn Q)% (l%lrit%ug%lowe in the form

ofa sa?@brefﬁﬁbl&ﬁﬂi@ﬁ ideé At b cﬂﬂ)dcﬁﬁﬁ@cb BreN@the3o)m ofilad Ac-
KFSTHVWAYTL (Al | 87); wherein each of

phanngpw@?ﬂnaca;ﬁﬂahlﬁ ﬁklér éwab&e pl@mh%ﬂvapm y aseenfehle aeid @ddision salts
1nclud'e [91%%8 %@ﬁg&t ﬁ‘%m n’ﬁngayam&e El?c}faé[s %gdﬁ)'%%@ rlg%cgﬂ}bﬁ;lwa %hgsl)horlc

capr ol ¢
metaphmphohe,xmmm; mcbamil;ﬂmnwlaexﬂe,l amdmr@amb acids, sudheds wereticOacediatitric,

is. K.C. ho , nopr opanoj ¢
malic g%‘f% g-E}Fﬁ&)C benzgie BlyBeiS ,g{{{;o%, alccmm}da arylsy P pRABicECHs, for

exam;fl@?r{oﬂ&&\%ﬂoﬂld Sif stearic, palmtic, nyristic,

c or caprilic acid. In a preferred
[0049F b dthirtirenproviSed be e n¥eriteon$EQnhidled@cid®ncoding snylof the irsventive

polypgtife§ ekl iing ing ol fragBenipant, Gursieral vl aren CowD. As
used I%%/tﬂg%mnﬁ’c@_ c b,’&a@@ﬂéo@l%@&z "pdl nl%@&)tﬂh”"t"bﬁgddu‘éleoude " and

PO ypeptl es are known in the ar See, exarrp
"nucleyy mﬂa motecate, "aand gemauy eeferBitor @ohmst of pNys or RNE wihdican be

singleyshig ey QgD b0 TR PR b SREPRT e sERlepg o pwriticd

from ﬂa@t@éﬁs]ouWé@ rwmble cﬁﬂdoﬁ%ﬁ)hatdﬁﬁ r(dn%'hktgll digtltfeféﬂ%hbl@ﬁﬁcﬂes and
fragments ‘and functional variant s)

whichsap pp}@t@m Fieatirals nop-paturad op alterad Iyerawléptui@rlmkagq, vediasa
phospfl&% 1%1(&1 ggr a gl?(oesgﬁérg @e[tg itk te,gi?lstggc[ 0p th? gh&gﬁg&gs‘cer found

pr e eptr des or

betweéﬁlﬂlefrmb]’ébﬁ(ﬂes af ap hamodied bligahdcyeotide ehtiafdreraigigreferred that the
Sui t abl e pharmaceutically acceft abl e acid addition
nucleig gpifdoes ﬁ@l%ﬁ’@“ﬁ%%@’e‘n&‘é‘PP%QdP 197t FIVRRSIORS, 6] Subsiifietions.

Howef, Y g%ryuﬂﬁﬁlg in SOAH ﬁpt'éﬁcf@ Q‘%%%ﬁ‘ﬁ%fe‘ﬁl é r the naclelc acid to

met ap horic, nitric, uric aci
compridegaRiot nece thsertions Idelaaomsa mv&rmcms amiéntrl subsmuﬁcmsc

[0050 ul(:l,l’%ﬁﬁeﬁa% 3%#8‘3 %@%ﬁl&gﬁﬁg %rgllgﬁt&%n gq?clol %ma%!t u/gs 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 (ii) 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



exanpl e, p-tol uenesul phonic acid. [0049] Further

provided by the invention is a nucleic acid encoding
wW@reos0fo3she i nventive pol ypeptides, includi ngPCT/US2007/083027

functional fragnents and functional variants,

described herein. As used fierein, the term "nucleic

aci d" enconpasses polynucleotide oligonucleotide

duple)‘?ﬁgnﬁed %g&ll ﬁ*&lﬁ%’u{gn %ﬁﬂéﬁhgw gat gr%a ]]Vﬁ%?Igie f {exlrdﬁwffgastlmted
nuclecardeﬁl)o lB)daﬁrpdidsroﬁ netelifiedsyieldocidezbd: @h behised Pefné@tethe nucleic acids
i sol ated and/or purified), fromnatural sources, which

mCludEalPPt@EFrﬂ‘ﬁ|1W1W§tt&r5aﬂu°rﬁé’f?-cﬂa§ -brogpougcik prelfasguracil, S-iodouracil,
PO e o Ao SRR A Rn g il S s

carbowmqj]nyiwphmnm&yld&hmukﬁniea@&aﬂroxmﬂhg&ﬂﬁﬁrﬂéthymﬁicﬂ
stead of the phosphodiester found betwe

dmydWCﬂg@?‘%sﬁJ%%@w QUEASITRHIBRHS DU-ieAPeriSAYIafeane: danethylguanine,
-methyﬂuﬂ;@i‘ﬂ@,r?,iljdﬁn&hﬂfgﬁﬁrﬁﬁéj ZLIB%PIIaBQmHQ Y hhein! glrg%ﬁlluge C@B%gx?ﬂ{y‘[osme

onpri se y insértions etions, |nversions
-meﬂsxlbﬁt)ﬁ;m@tN embstitutedwdensng, 7|—11ne‘dnulgubmns,Lﬁ -mathlylaninomethgluracil, 5-
i nstance d-herein . for.the nucleic acid
methof%aml&l8ﬁ18ﬁ1y§2§%]ﬁ8m8ﬁsﬁﬁ PR IR T et i ons,
methok bSyaitshyl@aeil, Gt metbRirhsit, '201ﬁ§thy{t1QQM1sEﬁe%te%5fPaﬁlaﬁﬁne uracil-
nucl ei ¢ acids of the inventionh are reconbi hant. As
-Oxywéa agid (), Wybulesosing mmudpmﬁmwamne 2rbicsysine, §-mjethyl-2-

vicnfl, SSHLR1EhB6E ORUAYRLES, RISl EBLh L o

(3- ammucﬂ-BTLZ}cabbﬂpr}e)mk‘aﬁiB ahBiate- alaﬁmﬁcqmlh@ apBeinBtively,| dnéioR éhore of
i) nmo]lecules that result fromthe

the nuF]@ﬁi chiﬁtqf IBVel’ftWBﬁ_m be §Eli°hﬁﬁ@é fjom QQI)lp%awv@lCh agdflacromolecular
Resou[-}}éﬁ ?P&?égﬂﬁg &) ar}(flg?ynl’t BLiL5%, ﬁg@ be in vitro

ication or 1n Vvivo | cati o [0051] The nucl eic

[0052]aC| (‘E’lemnletweicmmonqﬂ'sd aﬂn;aﬁlﬁdedmﬂe sbpigheavhisl RhERIRE 8ny of the
I atio reactl ons usi ng, procedures

invent iR ey Ctiona| fragpasiht @10 faBFHPBbRIIAEE. dior sxample,
the nuéleRrRid %Qo%ﬁ§@§ huﬁ&otﬁie seg?éﬁ@é @ncoﬁ% ? ?gb&ll]%lgOs 2 t0 29,

nucl ei ¢ acid can be chemc syn
32, 33n38 tor 4B, by t@d@ hOrto 106, Ml 7é’of76,dasmi 86r Thamudetlagidaittidatioely can
nucl e s desi 1o, i ncrea E}&g@ol ogi cal .
compr3g AU 395 SFeapRe ﬁ@l@mdsgewa? dcse sedfienemnyEAcal
combifiAtai dﬂd‘égerfé?até Eﬁumeg 0084 hiRRdoh 415 ﬁH&%@QZﬁ 8384 r p%ﬁﬁed

dupl ex fornmed upon hybridization (e.g.,
nucleippeid sABPGSIAE 8 atieleelédd spaudnge svhigidis sompliinestasyitosthe nutleatide

s QUEH B3 LG8y TR B PR AL B0 LB
hybridinet uade stbigeht ddShﬁtﬁdni @, the nfidlbsHdRUegEdnte oPary STTRH@LiL acids
5-chl grouracil, 5-iodouracil, hypoxanthine, xanthine,

descrlb?-déheéft“jﬂ cyt 03| ne, 5-(car bothydroxyrret hyl) wuracil, 5-
[0053]Car g‘ﬂ%%ﬁ@l&ﬁ @o@ﬁ{@hb |t1oﬁ cgllf'bé) #{c'or%greﬁed into, eé:oinbinant

10),4 rret am nomne uracil

expresbleh aetdon allnahlts (D%akdq lﬂl@ﬁllvélﬁlonl pTOﬁldékﬁr,ecomblnant expression vectors

N6-i so teny adenl ne, 1-met hyl guani ne,
Comprifi p% ¢ agds0fdhertvRYHQu Aift REIPosesherdiy, the immne,

"reconfbifbt @Xﬂ)rgééﬁﬂf \Q:%tor'gm%sha)’é&%ﬁc%fyq{%dlﬁed 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



5-met hyl cyt osi ne, N6-substituted adeni ne,

7- met hyl guani ne, 5-net hyl am nonet hyl uracil, 5-
woreaoRoxpan nonet hyl - 2-t hi ouraci |, PCT/US2007/083027
bet a- D- mannosyl queosi ne, 5' -

met hoxycar boxynet hyl uraci |, 5-met hoxyuraci |
2-nethy|thio-hB-isopentenyl%benine, uracil -
5-oxyacetic acid (v), wybutoxosine, pseudouracil

cell. Theewstoneof the ithiendgt @sinpbnatBrafigtoggurring as awbgleadiawever, parts of

the Veétlbtgslgqi.ag_ ! %%%%{Qfg{x%cgh%r 31%‘#91{1 e?r{tférfg Eregcsrélm%gn?a%l[ flszression vectors can
comprise-aafitfise oF nitcRoGadshimshudingp Whinad ligtiel to BINA and RNA, which can be
2,6-d|an1no&gr|ne. AlternativeI%% one or nore of the

singlerstrandgdcor slenbls-sgandedesynihesiver oh oblaimed én part Epmgwbralsgpgces, and

. i C . . t .
i SRR o PRI BE ST R O resion
vector dah edrapriseirdtiealiy-canping aoamytumal b @ctiideirsaquaeastile linkages, or

whi ch_encodes any of the invenptive polypeptides, .
both typfs (o &ph@eﬁ-uﬁ@?%m the Pawmaiga%umg&e biitsf mucleotides or
54 e o T e L AL TR
[0054P9, THeZecBBindB ekpredBon BRI tarmfHifs ins&ntton céH pe @y switaBR,

6, and 80. The nucleic acid alternatively_.can .
recompgiapf PRPEESSIOREr 8h FN SR GRS e CRTIGHR P e aagiiapl host.
SuitadWe@frs HRERR tBRAURTEES] O pfopaSATHY dhdlekfthsRin & fékidn or

sequences. The invention al so provides an isolated or
both, pighias plagmidsiaotl eirusescildie voetpr tan begekecied diompthedmoup consisting of

the pUCRERGEorb OGN 5 SRR TuIBF BBl st s R Ben vy C)

the pBI sefief A R:QE, MEadi &5 SVIGEhWRGEX sefi¢b(PHdia&sa Bisledh, Uppsala,
stringent conditions to_the nucl eotide sequence of any

Swedegy), aehe pBK spiesd&ilergechd BglorAlie ¢ Ale Racterioplyms 3ectprre such as
jC ' | tJ i RGO
AGTIDFLE 12 Bl B, BYROLL S04 R1RS! IERLGELED i
of plahtepldavien tve@ors priciudedsi3I0n esBIT0l 2apBI10% 31 pBHER2O AN ¢BINI S
any of the nucleic acids of_the i nventi on.

conpri sin
(Clontegh). Ea@w%ésof Aeingal gxpreson woiars mepds pEilkahd. BdpMad on
. p n ' ~mdi fied:al | i
pMAMEES R 080 518 480 SRR b GRAEL M R, .
retrovadlpveessi on of an nRNA, protein, polypeptide, or

eptj.de by a host cel.l, when e .construct, conprises a
10055 e} @&‘trﬁ B ENRTES A YeH NG of i ipRReD CH} bt eRared using
standR@ rSERBEMiNAEDNN tePBRbh Ies @M iRToV8GhRle, SambRIYkas hEXupra, and

with the cell under ™ conditions sufficient to have the
AusubrRrifgl., proteiCopstpoitsefepypiadsion gectpspwhidh amqregks edlinear, can be
prepagfyﬂtég écgtg%1g|%3r\c/@c%g%€ /53? e%xg %a@%’% rlijlg % %}8 /aroy%%g %Z eulg'a?"yocu%l ﬁo’st cell.
Replid¥ibH kdtéris Wdeiriﬂgdfé?%.,aﬁéﬁh@cﬁm, blovsixghid, RABV4D, Bbviné P&pilloma
a

_vectors can be natur y-occurring. The inventive
virus, aad gredikgant expression vectors can conprise any type

10056Fpgo DBy AR MindtEbPlea il b PP Su D Rlthees
such SYrhEE a8 dnd fragditionrigdiation pad terrhinatidmeddoné| wit chisre8pecific to
the tyge? gf host (e.g., bacterium, fungus, plant, or animal) into which the vector is to be
introduced, as appropriate and taking into consideration whether the vector is DNA- or RNA-
based.

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

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



whi ch can contain natural, non-natural or altered
nucl eoti des. The reconbi nant expression vectors can
W@ opiiese7 nat ural | y-occurring, non-natural |l y- oRCUDE997/083027

i nternucl eotide |inkages, or both types of |inkages.

Preferably, the non-naturally occurring or altered

nucl eoti des or internucl eddi de I i nkages does not

hi nder the transcription or replication of the vector.
resistah&f) 54} , r¥$igfanaedombiibants, bsgpryessalorety. ecrtmgvlemﬁntaﬁ@l in an

I nventiqn _can, be ui t nan S|on
sty Bpse e PR RN 0 T e PO AP ke Pt
inventSlél dxpRisSloR O8dtors iithded Rir@nst@fde Oficoniyfl/GAES fhRRBACe genes

desi gned for propagati on and expansi on or for
hygromygin eesistenee genespbisndinglrehistancpprassitefacaplinevicsisigcs. cemips and

e sel ected fromthe group consisting of

ampw%‘fﬁﬁ%e%[.i@%% Pres (Fermentas Life Sciences), the
[0058]3 BI aeﬁewqmmﬁm eRfre{sin Acagene cmhpslw d ﬁ?atlv%) nonﬂahee pfomoter

i es (Novage Madi son, W), the
operab(lphak%f@ﬂbe Eﬂ%@@éﬁ Seqyﬁp%modlns\ﬂw@ﬁghﬁeaff@& melwsp@de or

protei B ok PR oo s g o P R 1 RRQP B e myelcorice

sequera:,e ENBEH s camgldaidviizisd 8o oawhioh dgbritieedtsahe mictanide GSqueﬁée

t e ecto s i ncluyde .. pBl.101.
encod%sagwﬁﬁf egi@ﬁ @ﬁﬁﬁ%epm@e% cr gweg%qﬁlyn OER%%@ G- strong,
weak, %EHu'&ﬁJle %Péﬁfe%%%hﬁ@ aNE e&@i@mé}ﬁat&g@mﬁgu in tﬂ%%ﬁﬁgi skill of the

tech). Preferably, "the reconbi nan
artlsare XE‘pmelssly,dhe V‘Embmmg of amweleotitle yeuenge, wigh gpronmter is also within the
. roviral. vector reconbi nant .expressi on
sl of tegiah 0 ¥ BTGRP ok L PR B Yig) Rigrmoter S a
cytom8gAGE A CVEC PHBIIdaRL anl¥NAM 0 ﬁx%ﬁ[ﬁt@fuﬁ’ﬁRQV}%m%Q anfa ﬂr&hoter
exanpl e, Sanbrook et al., supra, and usubel et al
found stuﬁneéongfi@ﬁ‘gmah@pgat@f ﬂ@«pm‘e@@t@n cpbyires.s, which are

[0059f'e|rolcl:'flg ve%% Ve §/esc:§121mnfan %’%p,?%ﬁ v% t%rgsec%f;l%ﬁ ggg}g%e%f f%a f:lther transient

expreﬁid)h@foy @tabre drpfeksies| dr for tgpl Al‘s@t 1he Re Y I8 e BsskE vectors can
derived, e.,g., fromCol El, 2 plasmd ?,, SV40, ‘

be magg, it enssiEive| S HEession pLT Hamlbﬂ%@inrws@n [ 0056] _

[OOGOEeS 'I{u?tfﬂgﬁ/ thetljégorﬁﬁﬁﬁ{r%k (?r§ SAPBe ?ﬁg‘{?é f?)rlnglggp 5 boiERe
egulatory sequences, suc ranscription an

gene. tAsassd Ae¢remn therterm &dui cide @amd" t@“enmtm atgemhatcniom ;thentwllcdxpressing

are specific the type of host (e.g., bacterium
the Smﬂﬂ?gﬁ%" tfignd] he B‘PC‘gﬁ BFRA 921 Bt 208 SHA .ﬂaﬁ coerspeRYBYILY 1 nggent,

e.g., allfug | g&{ adycgsh wﬁl%ﬁ g@gng et es%&fﬂ aha%mgs tﬂam\to die when the

consi der ati on whet
cell is berstected Wﬁhﬁﬁ‘ ]exﬁ'dsed tcethe lagenta Suloeiepgeassare knvwn irothe@atr(see, for

exampl Rl Dl R e 2O e e Seer G I faper

Reseaﬂ:ﬁﬂﬁ% defifeb ﬂg@&bacr&eap\é&&oﬁ 814&1}19&@% o?@%lsé%%@é%@ér@ﬁ 306,

resi stance, e.qg., resistance to antibiotics, heavy
Surreynéﬂ@[, Humane Pres&; eandrineluie foi example, the Herpes Slmplex Virus

(HSV) thymidine kinase (TK) gene, cytosine daminase, purine nucleoside phosphorylase, and

nitroreductase.

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

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



auxotrophi c host to provide prototrophy, and the Iike.
Sui tabl e marker genes for the inventive expression
we@B0TessT ncl ude, for instance, neonyci n/ G418 PCT/US2007/083027

resi stance genes, hygronycin resistance genes,
hi stidi nol resistance genes, tetracycline resistance
genes, and anpicillin reS|sV%nce genes. [0058] The
reconbi nant expression vector can conprise a native or

an orgAINNA tigv & l}blrr@ﬂotTé&ﬁ ho@p;eﬂ &bﬂl Ye b pdsert gell hea pusprrdsdicdl, ie., a

uence_encod ed TCR ol
cell 3 EORR T e RERT A Ble RS el Al e et
mstan&’@lDHﬁ 5. &d1edeBof Qhinése hbﬁhsteh evml R0, irblénke$ STRFED €Ells, COS cells,
IS co Ienentary to or which hybrldlzes to the

HEK%?& @P]é%taﬂél éhesl@@u iee Burpasrs sd iaglifreg ﬁb@pmaé@lg‘r@arecombmant
expre%mé)y\P otr,rtg% 8059 el Esﬁgrgfera LP;r h gfo %}y%‘fi% Icglli] ?ﬁo ce[l For

sué
purpoSk\OE Rﬂi‘ﬁ@ﬁl‘g%' re&ihdrit GaodiSed CR' ﬁolsn'g@)tlﬂé CBr"jﬁdSt}élnS ﬁie'Host cell is
of t artisan. Simlarl the co ni n

preferﬁldmaemm@é iayeeplie ﬁ\é@st\nrqfhraéf.‘/pﬂ@r}wswellu i8 a&u@@n WPH hike hosgcell
I

can beitdol Bl fC o S AR B O ssEE Anb Bu O 1 21

(hvddﬁﬁ&ﬁd@n@enter an Sv40 pronDter an RSV pronoter, and

nmoter . found in the ] ong-term nal repeat, of the
(0062 { e greaidsdd they mgation iseIwpuipien phadlscpyerising at loast one

host CEIT ﬁﬁs@gb&?ﬂémfﬁx Wh@%%g&gtléﬁ?ﬁ QiR Q@Be Qﬁ%tlgﬁ)%bg&)%g ggﬁg%tlon

er transient “expression, for “stabl e express
compmmng tire Host dell céhrpoisinglaay OE derbeomabihae xppressomovecias tlescsibed, in

..can e made onst i utIV Xpr S on _qQr r .
addm%&lﬂ%?f‘fﬂsk"%{‘%& ohe- f% T2t Rdr ce iy w@n?fé@ hegiprise any

of the ?&Rﬁ‘rﬁﬁﬁdrﬁ BxES A veckRd) 0P8 c@ﬁ@ﬁl& thah @cﬁ tdE e S8 6di0G
ene. As used herein, the term "suicide gene" reférs

macrdpba@, ganetrarthal azenyfuecithe lwphﬂocmmie&;@pthghaltohé agpatheleal cells,

ene t di e. e ca ne that
o musERE oG 1oy Rt aRERbr =gyt ARG B psiporiony
homo%&ﬁoﬁ@#}dpu'ld‘ﬂloﬁmn%ﬁhﬁhe%@ﬁlaﬁﬁn BXRpEseS Bthinl3 BEHERLERS (e 0.,

he ce to di e when the Il is contacted with or

consiséing gsssatially efheompasing ﬂsumqrm@n@é IGEBICBHeN KIvHvN Thﬁ ppmlatlon also

can be a él %’l ufa{18 of g@ﬁ%npl gl:] gélfjse f?ﬁ{@ﬂf %ro% clo hcﬁ% Single

pr i ngbr oS ear

host cbll}(c@@phmﬁg ﬁ@éco@ﬁmmf e@?ﬁsﬂm&t&to@ ssualtl tHah &l bél&tdﬂthﬂ popaiation
Cancer Research, Sutton, Surrey Humana Press,

comprgsy regRERbITRET EHRECSSIOBVeRiRBH @ de@ﬁ &% thsipnéien, the
popu e B B R S SR S Mot

expremdrrmceﬂlasﬂe@ﬁbec[ b&€in] The invention further provides
host [ of the reconbi nant

0063@xpr%§%‘ﬁ%¢ﬂ%§%?@? Eg%é %’é‘&nﬁéﬁ‘r SRS, & e BORVRBECS:

compfiflfig by OF thB AVenGf o e%ﬁ@éss A QudBRY aty B&hOFunchBhdl faBBents or

can"contain the in |ve reconblnant expressi on
functived tvariant3 g php‘sdonmtmeltlcm amcle® &idserekambimaniexpaiskipn eegjors, or

ani ma can.

host 1§ RGiny BRI el AEigehSs 3 3R exing<SBuRIs3 ugenpigl ar lnown
in the f&ﬁ%e@ ¢bll inSBiceDBudezUl L WeBRbS Qb1 Blol 298! 200893 @8bS) and Kirin et

e., isolated dlrectlg from
al. Inm g 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



WD 2008/ 070357 PCT/ US2007/ 083027 16 an organi sm
e.g., a human. The host cell can be an adherent cell
w@eoog/om3spended cell, i.e., a cell that growsP¢TUS2007/083027
suspensi on. Suitable host cells are known in the art
and include, for instance,;?DHSa E. soli cells,
Chi nese hanster ovarian cells, nonkey VERO cells, COS
: ) S.;e B4 i ke. F ur ppses. of .
naturaf iR TR b1 o L 8 mel R ER8 G pesga in
purityyehérein, "putiey"lios telatblel teing, apd @betodial necessatilgleanstifetl @s absolute
. cell, e.q.,. a Dba cell. For_  purposes_ of producing a
purity, b AT B icar b eieas by Bbt. dan begrepichan #0%, HE%.
80%. &0, C&lchn bs 106m,ef erably a manmmalian cell. Most
“preferably, tﬂe host cell is a human cell. The host
[0065Fk el IThegaveniize pblyaentides (ihcluging, funaivnelr firapnmatearddrfonatinyl

) e af tissue,.and .can.be. of any devel opnent al .
varianis) JipfdpmiRSIES, %aﬁﬁg‘eﬂ&%{e& OpfiigateRifteiGfiss regombinant
expreslgﬁﬂUUe@foirQ ﬁtrl]@fxosﬁ eblsS(ifcPithd ?b;ﬁﬂatﬁ)tns k}?&\é&f?,%ﬂ%f gi%ree' !

Jescri bed herein. The population of cells can
collecieal g rfgaetiows "puputive matarials bhereingfteny carhiee foostlatedlihto a

c rising any _of the.reconbjna Xpressi on, vectors
comp G, b atibimSicahd B RORBOREO da bt Bng ¢RCinVEion provides a
pharm@editicalecoPobition |cbmgﬁsiﬁg anPoflthe Polybeptides ¢hcRaRS fMdtional

conprise any of the reconbi nant expression vectors,
fragmeyits ands Binptiesah sarignkg rpeptifomingticsefagy acid derivatives, canjugates,

mucts3E100080%n g DEHLERN o LA Byl gl thereon,
and a phamacdugicalty doceptable @bmie.eThe inetativeASHaghbiidte Lympbdi€ons

.popul ati.on of cells can be a substantially . ) )
contaipigage REBIGNFEHYE Arefsials Gap cRMPERC M9ES thap onainvewfive material, e.g.,

i o Vi i St .
o BT AP b 5 B 1, A4 e
pharmaeitioal. cofitpesipiop vhratdroprisal andnveatine beateiat inosvatbination with another

phmngbegﬁo f:l %ﬁ}% %)ﬁ%vg];%ecrg :°|6 alélgl, g,]nc\ﬁgls é:qchg%lgth%%lggﬁc%e}n? g. g., asparaginase,

busulfﬁl‘i’,'mfﬂo?laﬁg, @sp1960 MREDRMicBX B6RT 010, H&GhQfacil ittclﬁ‘ﬂ{e,
all cells of the population conprise the reconbl nant

hydroxssese sEithoitrevales miclitakel, dhixinealh odibiestine.ofindriséing, reteent i on,

he Q ation of cells is a clonal .popul ation ...
0066 o p RS S0 RUmEE ofdhs By I meBBRiseigal ompositon
compriéPHRIBVMRvY Bfakedal BScokesifdtidAFtINL (i8idN The ¢QaBlan! BeGnydp,
in the scope of the invention are conjugates, e.g.,

includisige & 9k g Blees fatty @eidh £ PhPIPiOHPIY, sterohe sphingalipidea terpene, a

L T N

lipids ar¢kinoiva iadiedst. Scecforbkaraple, RhPleeslsi DNiN@REOUS; 8F86]1 (2005).
host cells. Conjugates, as well as nethods of
Preferajlythe Spidiing cheJaterght es in general, are known in the

t s j " l4.. Biol.
0675, 350 MEEARER s By
carrierdéfi bb pny bAMbsSebhveftR@BY hsed £G4 |imlee ohlywsdhierco-physical

. pol. tid i ncl udi f ti (i t d
conmd%%ﬂségzg gﬁé e?sssofdbﬂ?ty lejxnél Pa%k o? ?e%c‘éixcf)i?yawith [d?egarcr:‘tsige gorggound(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.



variants), peptidom netics, fatty acid derivatives,
nucl ei ¢ aci ds, reconbi nant expression vectors, and
who®s/0zsst s (i ncl udi ng popul ati ons thereof) caPChES2007/083027

i solated, purified, synthetic, and/or recombinant.
The term "isol ated” as used herein means havi ng been
renoved fromits WO 2008/ 074357 PCT/ US2007/ 083027 17
natural environnment. The term "purified" as used

[0068her dihe cheiza of bavienyilbeedetemunehiogurti by the paiticylar invemtisien

nd b
materig % el g b et fsEtiflneters i Moo BBk nf BrvBRRE Ry
Accor@ﬁ?lyb €hedd aﬂe%%het?hﬁ‘@hﬂﬁ@@@orﬁ@[hﬁ@ﬁs af &@gﬁﬁnﬁda@(ﬁlcﬁp%mposmon
80% or 90% or can be 100% 5] The

of the nrweh@n thq)fgﬂlyw@m foerulatipricion axahgaequmb par@ﬁ@ral,f SURGHBRA0YS,
1ntrav%x%gls a{ﬂ&hﬁ&:ﬂﬁ\r m%% ?igf ?rltraﬂ? %Qf Hrﬂ&gb{%@%eﬁ recta ngta}xé' V?éihﬁ

I'ves con nuc recondi nan

adrmn@maﬂeﬁ Sﬂewiemplhtpﬁlﬁi araigind oal lmﬁhh@ Morethaa bAgroute can be used to
pul ations thereaof), all of which are collectively
adminjrahe @ae@tbveaéawm%@ﬁfl iRy EeTFRR BISTARPSS 2 RRKtiSHIARTQUeS cangipvide a

more %ﬁn&ﬁﬁt@é}l@hﬁ)ﬁi éﬂ‘éc@iv@ re ?Sﬁ%q:ﬁéﬁ Afther SHAE BS ﬁ’reﬁerred embodiment

arnmaceut i ca nposition. In this regar
of the linweatidn, die ﬁtmac@ﬂc&i copipasitian &ud fopadal fcmn'plason iamrintravenous

onprisin of the ol ypeptides (i ncluding
formufe@ﬁ 1 97, 13/ 1898 £ unct i onal vari ant s),

0069Pept1hqgﬁ%f€§5d Qﬁboélﬁ‘fehﬁ’ ofathé thvdBtidr ald pRPmacelitdl Q@ltnﬁésmon isa
nucl ei aci ds, reconbi nant EXﬁrESS|On vectors, and

topicahfssmutagioh s Topinell @muigtlwmb aelldmewntie thwsé pf skifh frejthg art. Such

o TR SH S RS PR RLIE nElF  BRB i on  0

skin. TRY ﬁiﬁdaYﬁ)rﬁﬁla@lﬁ)h%Eﬂleqﬁﬁerﬁl@mﬁh $€, foPnetaht28 cRAth, a lotion, an
inventive material, e.g. a pol ypeptl de and a nucleic

omtmmi; aipateh, an\adl, & Pasio SDEAYE £.&r @R EeeisvlspEayt # gelsa mousse, a roll-on

11qu1d a ger 1id s?tck GE‘J; y]?’re%e'??oly/,qﬁ@{ {5?6 F(%ﬂn‘fl@atloﬁl%_gﬁ% b%én?gn‘ffacream, a

I'Se "an ‘1 nven

1ot1on§am51heﬁent rarpaete Wheathe yo;a@tl lfmenﬂgmtls @llotibnligrefesalsll, the
as a chenot herapeutic agent aspar agi nase,

lotionglpeinelases aaantrpeat (UHY) leghs plogking ag@au%haﬁwpﬂheryl
anincFEERELHAE, Drorbh b PhALt: dﬁ?’%’}%#%%% iffncsg A PR Efbranilate,
octocr\yleme_;ocsyllnmhommna{naﬁﬁﬁétwhhtea opylmheamee padimbtedd,ment  of

he | nven ion, the ceut | cal sjtio
pheny 16, R il P L iea o L Rl inG et
andzﬂankﬂe The lipid can be any lipid, including, for
exanple, a fatty acid, a phospholipid, a sterol, a
[0070% phi Ecgmhllaplods statabbrfpe«mel admingiiptenr cdn cgnndist af (2) liquid solutions,

such agr%c ef)tg\fe%%gho' | P %hg%\feng{/ee &%Legag&ésq%egi\m %Clﬁeq %%lu%}f gs water,
salmeS&‘-’or 6§ér Juﬁéa%?) thsufediMciRis, #blets \lezelﬁg@sl ndR@Sched,Bach containing a
(20 Preferably, t he |p|d is a

predett;nmneéta@pum [tb@@?l]ve wareﬂwl@ts@ﬁe@dldﬁ or phalat ceunovetars; (d)
N e
includedilyiey, sable sl warepayusilédtols, 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,



consi derations, such as solubility and | ack of
reactivity with the active conpound(s), and by the
WO 298070387 admi ni strati on. The pharnmaceuti cal | yPCT/US2007/083027
acceptable carriers described herein, for exanple,
vehi cl es, adjuvants, excipients, and diluents, are
wel | -known to those skilleddn the art and are
readi |y available to the public. It is preferred that
guar gipe coliidatutiogn idiusidey crpseaspeliptessodiva. talermagmesive sigrrath,

: > € | .
calulff SRR AR, tarbBRicark Rold B PeY Sr BB (Blor B P, buttering
agents.| dﬂ?ltegrditialg;}{gﬁdﬂsl noR&nifg ags&iis, Mﬁkeﬁﬁﬁﬁféﬂ m@fEHng agents, and other

PCT/ US2007/ 083027 18 [0068] The choice of .carrjer .
Pharm@fccrjipgls B e rkoZ5yeq feEmp st st thnperAmti¥pe
materidPn&! fidlor, ﬁﬁ?]lyefédcrcﬁé ahY ad 26 J}Qfagk&ﬁﬁlt@ fas %g hQ g?éfﬁl%? ﬁ&ﬁ%rising

_ 2 er

adnmini ster t I nventive nmaterl Accordin
the ineemévamatariabinyandfers baseatich af gelatih atd glyserix, of kcrose and acacia,

har maceu .C?#ECO osition, .of the invention. The )
emuls g5 ST AL 11 GIC AR RBHE: Fofdifn to, ShehGEgPIeT s e Brogyn in the
art. Subcutaneous, intravenous, intranuscul ar,
intraarterial, intrathecal, interperitoneal, rectal,

[0071}and Rhegnyeative adterial, slangtor dmcembeinatienyith pthennidtahleacomponents,

no limtiRpg. re an one. route can he used to
can b PRl o ROl i ienB T B rosol
formulAishaEHBES, plcel aith ipBsb@ized QUES A IR AVENEE sidch 4301 €
... Iimmediate_and nore effective response than another
dichlopegtifleoromgthang, peqnane.cutregrvodidibatike o heshalso mag e ifenmulated as
pra 8 SFTIEA LS lcaSOTRBRI ok 5. & AL o g somize. s
spray Suinalatianedss mho beubal toepray[iel3. I n a preferred

enbaodi mept, of the invention, the pharnaceutical
0072k o ndigamplatipns witable fepnasetermbidminisiadon inpigge agyeous and
non—aiLQBHQ lis’ﬁ(ﬁ]?@ ?teﬁfeq?j\é@t!idn' SRRV Lohikh Qackfco(?)]ftaiﬁ bt ol dBinds hlﬁlffers,
rt. "Suc ornul’ations are particularly suitablein

bactertolstatsc amt stuteothat feadérrbe firimmiatioaiscdmpt ivithtthoblobd of the intended
cal formul atjon of the_invention can be

recipiht A1 QPGS G0 SOARSEAS SOt ISR ORISR ] Pfariide shopendig
agentsPSI1EH1iz&8 tQi:ckeniﬁg RS staBiliZ B Sohd ;ﬁe&wati_@%‘s. aﬁ{eQﬁfe%néive material

spray, a gel, a nousse, a roill-on liquid, a so
can besadimghisteradon aphsielogishily acdeptablypdibeht inarphairaadeoticabbatries such
i avention i.s.a ckeam a .lotion, an.ointnment, or a
as a sty BQuIdf e SF B fochuing, Pter GRinG 40908t figpirose and related
sugar §9leds 2 lcoHof&uch & dtRdhoR bERexaf&dy W HREhdINa Hlyts1a¥ichl 8 ropylene
i ght bl ocking agent, such as tocophery ‘

Fyl,
glycol%ﬁ%%@ﬁk@ﬁ elygel, dimathppefrode glycerbieatals sughas ¥ Bedinsthy]-1,3-

. TRS | ] at .OC ryleng.. octyl
dioxo TR, TP POl RUG AR ol R XAt igters o
glycerfiles, oy lab&latodi foiey adié glysetidedniith ecwidhous te RldhRnzane, :
titanifn1dioxide, trolam ne salicylate, and zinc
pharmagguijgally] asgenigblesurfastant, sYpl asy peagpisir @-deepgenp syspending agent, such

s PR ONCOMBEL b Rl e AR LT,
carboxyinsetiollacdldldse, atiehndsifying speats and ot 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 mineral. 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.



saline, or orange juice; (b) capsules, sachets,

tabl ets, | ozenges, and troches, each containing a
w@e@derssTi ned anount of the active ingredi entPCHES2007/083027

solids or granules; (c) powders; (d) suspensions in

an appropriate liquid; and (e) suitable enul sions.

Liquid forrul ati ons nmay i ude diluents, such as

wat er and al cohol s, for exanple, ethanol, benzyl
[0074h| ¢ shitablegnepsifheusein [pwnmlgg@ndamgm@udeeﬁaﬁh é&amdﬁal,
i J i.1i].0 . ut i cal L
smmoffocf sl bl PR ooy B R IRAPARH AL 1 i onig detergons
such a8J fd BRdryplBatishethgl dialkfyl asheniieehgélestdnd alkd @yridinium halides, (b)

. containing, faor exangie surfactants, lubricants, and
anionig gtergents Sugh as, fer ppmaple, plkal. g&d, and plef wilfonates, allarl, olefin, ether,

p Tahkl et: for i.nel
ond B ROBE A, B RURRAL Bhtes; R sShich (B s W o 16
examp¢,datthampetoxides sty atid altagbhinideacard] palyexyethyleatpdlypropylene
cel lul ose, acacia, gelatin, W 2008/ 070357 . .
copolymaers, (4 aophgerspdetereenfs gucdy asgimexamplegallyB-aminapgppionates, and
2-alicy i) lined O36ut QLM (ShfixmRINSSAT
stearate, "calciumstearate,”zinc’ stearate, stearic
[0075pci dlhegracentdrhleforrexlatigisenillstypicall ocaindis froeh dboan0.5% to about 25%.

buffering agents,. disinptegrating agents, npistening
by Wezﬁg’é ot the inyeptiyy v*&terlag@, sofyigdo ?’r%@r%‘é%ﬁag@ byHarsgnaghe used. In
ot BGFRER PGB RATIRM B SHEUERLFAL Sk R ARARESAT
containsme bt ynosamomisec surthctandchaying a bydgetkAijvphis balehde (BE.B) of

e B30 a5 B N5 T Bl s
range &0th AAE 5P to aBHH!1SVOPP welt. SSuiibl dubBctahis endid Iﬁﬂ%@éﬁ‘}gene

in addition to, such ‘excipients as are known int _
glycolegorhitahdaryi acid peiersrapeh es sarbiian mphedleatepushide bighi molecular weight

scdocfi SR ity ket B PEA R LA Rndr R Gingopyiene

oxide Withadrapylee glydue s Thaparesetal frgtulatoal calbe sr@senkel inlageTdse or
into pressurlzed acceptabl e propellants, such as

multi-gpsetficaled gptpineisotish Ba AEPOPEdprthealsmndresn dn stogertintfgeeze-dried

om0 TP B e USSR AR FRESLAE S,

water,dbr RfecaibagyimerediaBile priospray. Extemipbait@ndnjatiten sohytidde and
used to, spray cosa. {0072 Formu] ati ons sui tabl e for

SUSPERSIONS $AB P& PTER o5y pigtiledoWdses giaulssrad (@dlstn gt the kind

previo\‘lﬂ\lglr}‘r' dygRYs, isotonic sterile injection solutions,

i'ch can contain anti-oxidants, buffers,

- [0076bactlejectabledbenulatichssiod int aesortdhate widntherintdnéoh.oTheiteghiirements
isotonic with the bl ood. of the i ntended recjipient

for eftg Ve REBRRSUIS CRIEITSAGT BSRARE oTpoics g s s KEoWH g those of

‘ ordinaﬁ:ﬁ Biillng tHedet @4S RN P HASmadRRRt Snd BRYYWRI) PR&iRe, 1 B. Lippincott
thi ckeni ng agents, stabilizers, and prieservati ves. %he

Comppmy dhiladaiphiatie.iBeankerand Grelmesi edss peges@381258 (1982), and ASHP
P EE R S RN AR

admirﬁsitfwitgd%ns,iefgc,,l dhidfifc ¥ellsethe 8B hlBQdmAMINBRE SidiRjdctioge and
refate
[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



sugar sol utions, an al cohol, such as ethanol or
hexadecyl al cohol, a glycol, such as propylene glyco
w@eooporoset hyl ene gl ycol, di nethyl sul foxi de, gl RCED81007/083027
ketal s such as 2, 2-dinethyl -1, 3- di oxol ane- 4-net hanol ,
et hers, poly(ethyleneglycogi 400, oils, fatty acids,
fatty acid esters or glycetr'ides, or acetylated fatty
acid glycerides with or without the addition of a
contaipingy imeesldiitonda theyactive mgrestins, sigh tarsiessrts arskushvreia the & &pbe
or ,a detergent, suspending agent, such as pectin,
PP orer s, et hyl cel | ul ose,

[0078]Y dITOXNIPbOMHrecitby b 6hd of SIein BE art that, in addition to the above-
car boxynet hyl cel | ul gse, or, enulsifying agents and
describgdplrarppeuiied eqpipesitions fhaianemive PWBH?S @%h@, Invgpiithcane
. o : 0 |
o558 O S b O TGO A AL osomes
[0079F x arfful @arpobesaifltiie invedticdetheeanuing osdysbefithe isesdne material

adnﬁncgogqtr%:(g ghﬁgﬁ? bg gti)fgigi’gptglg ie%lfg{:t, gg; raiqt artﬁ%qugu i 'ﬁtaogg&gh}rfllg(rzt?cl response, in the
subject Of SthAl bRAS rb%%héé?ﬁgﬂ%le%*agn@q*dil eééilhgl% the da]&' S th&fentive

i sostearic aci eate an propyl "nyristate
materiat shoaddppdudBciedt te inhibibpwlifattion afcd dsestderedl, oneat or prevent a

. 2008/ 070357 PCT/ US2007/ 083027 . 074] Sujtable
disease g CRSFT, BERPIATIL L PESHASIS AP afPG‘Pﬁ‘g L EPBibor hikde o apegy o
12 to 84 KPhbre RIud, fronPRE B eldNadAfgst4tiont R BakAR RG0S ehEs, the time
and suitabl é detergents include (a) cationic

perioddesnid breenes lorgechThedosefvitl bexigtepinged diyrhe efficacyi ofl thy particular
e B B CERp RS B Y Py oo

of the @AfinAl(&k], Ausbh)fomatestedal kyl , ol efin, ether, and
nonogl yceri de sul fates, and sul fosuccinates, (c

[0080honi Maasgexsdpyésiesnisine fnadminigeredydoppine knpwp iy %I@rﬁﬂn dfor

i . Ci 0 ' . . .
purpo%e)éloggl?(ey%l%%gt{oéh%p%s?%&x}gdg% éeoﬁ@rijsg% %%rﬁébqnlélrg é[l”le ?)gsznt to which diseased
cells aagrpniiiediftont piotifgaiigs uporchdramistiation eXagipke dose of an inventive

al kyl - (3-am nopr opi onates, an 2-al kyl -i.m da i ne
materig i BRARITAL ARABS # 5FhS A1anynaly ﬁg wWhish 1 Fach g 4 ‘ﬁgle’é%‘F dose of the

. - 00 -Th r.al |ak.i I '
vk 8k I EBLE 0L gk PRTUBLLER 11 p MLt o
mamunhdie Thaertehi twevhiel dis¢aatd callssnd whitoted flemepmetifaitingagoand

.buffers _may he used. In order t i nimze or . .
admingilioh af & i £ <6 D5 ESeRE Y pleho vt i B aripglycing, or
instanEQ TROBktHo88estRYed 1fePéith @k BxARBle. MOre nonionic

surfactants having a hydrophile-I|ipophile bal ance

[0081] HL Byheodose pf thmimtentive dateriel elbowill by detFmneflibinthieteyistsce, nature

and PR R ek SR P hER ey GG ioh 3PS Barcuer
inven¥d thaekaN tSypidadl UHe afaldyes fiysRite willl deerle t8Pdd3hEAHr the inventive
fatt¥>a0|d esters, such as sorbitan nonool eate and the

material githradtielciol tegat epshdrdividaaldtiest, tkingtintpl consideratioea wpmgty of
hydr ophobi ¢ base, i on.
o NFRERIBAS: 8965 phOE ISP AT HPSRSAEM Ry s o

admidi Q&) etic@fadeatisthiop) Brlahé ssleiity ofithé cdl@B®ntieing treated. By way
mul ti-dose seal ed containers, such as anpoul es and

of exapipl¢ and mgfdntepgingto mi taginyventions theelpse ofi the gventive 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



(l'yophilized) condition requiring only the addition of
the sterile liquid excipient, for exanple, water, for

WO 2080ti36hs, i mredi ately prior to use. ExtenpoPGIEs2997/083027
i njection solutions and suspensions can be prepared
fromsterile powders, gran and tablets of the
kind previously described. :%0076] I nj ectabl e
fornmul ations are in_accordance with the invention. The

prophylaefis ¢ffieeqytef the @we@h@ééfetpws priaereesed tuprgh theapadileagion. For
r

mstanf:é) énigljrvgrﬁg%%%er‘fﬁ The c gﬂfgsa deelt‘ﬁ@] dlreiéﬁﬁ\fyp 1&1&%8% Bptﬁ?ou%il a
11nkerad51 d tdrpetingaayieft dteipeacticd oBcod_.}ummg ccompomﬁarm anihventive

Phi | adel phi PA, .Banker, and Chal ners, eds pages 23
materslszsota{gfgséjnm%ﬁa isdeyapm ipdbeiarb oRkeco FoTIRTtECe aBiedWet fs /. Drug

S 1 "

Targe\%ﬁ%§ n@sat%grtli %gﬁ%@rﬁ N2 2; (@3%16 dgﬁg%el)rm %rgétﬁgaxﬁbﬁéﬁr as used
hereing edfers tcaaley mdlmwlle@t eged thalt apacrfjlcaﬂy Irfemgmk&oﬂﬁ] binds to a cell surface

Addi t.i ona the i nvent.i ve onposi ti.
recepiap syl CRLpe Ciref e DOH| Diso fa eeliverbor BB e clifelp o
popul@tib@f&%leﬁ@éﬁ SidAuithed 8 ré’Mef)tBr & ék%Eés%dy Mgé@ﬁg SSoietiidGhclude,

as enulsifying bases or water-sol ubl e bases.
but ar@omdunmd tonantboilicalsirdragmentsdlyérnet, perdivies ihotmendsogrowtiafactors,

extoridfs PR b PR &Py MPie RO S G0 BT 636 tece receptors

(e.g., E’ﬁﬂeﬂ@?@%ﬁ@@@@?Re@a}mﬁQEGﬁRﬁ"'I'L@ell td&e@@ﬂ& CRp Bt@utre@eptor

tlvelnqrelent such carriers as are known in the

(BCR{ (D2, Phsgeletgnpived Arewd Facow Repenter (MDGFpaicatipie aestulcheline
t, h t

ecen B UMEL 51 e gl 1y M ner AL 180 oy P ot

that bitides fitd M@er[fﬁibeﬂataﬁeﬁs wftht kegdtinganditnn Gmrbfkmedmary skill in the art
fornul ated as i.ncl usi on conpl exes, such as

recogriges tHfekes P thedryendye ﬁla&swﬁ @%&Cél argpotj nepessarder the fenetipn of
f

the m&eﬁﬁw@ %agér%%t?si gl% rhcaléé; rglltéés%fe d?{m h St ke 695@17: lgfgggﬁé oty

prov1cbdfthat¢]i1&9mﬂ<et end/6f tergeting nyisty 2orich ettathed td the dmventive materials
pro acti nse, .i.n.the. subj ec

do(es ot GuiRsa it e BEHPa A6t sbyentixs pleils he- o aBTt Qb

prolifdrA GG &/ GiseadBd &1, 8 to&ﬁﬁ%ﬂpx@@erﬁ Wiskhi(EBY, chiftet, HbRhdm,
proliferation of a diseased cell, or tréat or pr event

psoriasis).di sease (e.g., cancer, neoplasm or psoriasis in a

of . f about. 2 r n
oos3b5" Reriiiveho RedRvothish el o tsenciifibs fids Hepforsf queh tha
the mé&fkef A \Bhl@HMh{@ﬁtV§ makdiild is MEleasp@ iritd theCtidl do RAIAVER
| onger. The dose will be determ ned by the efficacy of

adminisieresh i contralled with pespeatity imeand ﬂcpcatlolawmthtmtée bodd(ses.dor
examg/\q; [5‘ ﬁePQtnllgtr@%] e4(lg5 r(])fql 50). f?g?oq)f(bm’as en{a@g glapet%agsg%ge for

examil6) %thh@mbléﬁﬁ@(ﬁltfoﬁrcoﬂ@hﬁn@ltm hhgerﬁﬁfe&ﬁ’z[’fbxful§§1ﬁi’ £forous or
dose are knomn in the art. For  purposes of _ the

non-ppioye AafesHtl, SuFh aRefyma srein hs iR weative Bigsalalsrig ergpsulated by or
d1ffus§d({h§5ugh58t 0 Ll El’ﬁ?@te&gradatlon 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



cells are inhibited fromproliferating, upon
adm nistration of a given dose of an inventive
wWOorei0eoi@s7t o a mammal anong a set of nmammal s oPCTAB29N7/083027

is each given a different dose of the inventive

material, could be used to determne a starting dose

to be adninistered to a neddmal. The extent to which

di seased cells are inhibited fromproliferating upon
inventgunpravides atriethrodeff hdn'bi@'ng araliferetien ohndiseased selly etheoyethod

nmet hods kn in the di f or nst ance
compriies StRer G dlsthst d S Pish aif SR b cBll PR ops described
heremCiﬁ%ﬁ aBfouht\EFfdcvVe it inM®itFRb Bfetation Al 8 dMeJaéedt&lld et er m ned
y the existence, nature and extent of any adverse

[0085}3 i ddneafpreferred @Inb@dlmegmf the betiphagiseared selhisrin gthost Bﬁ host
referre%{ttoe e%%’é] éénp yagilrycl}ogﬂ \'%In# zﬂ)gyé i dlg(;sltt gg a l’(lj‘l%-mla 51? ak% X%eﬁl herem the

term "nRvenall' vefers i@ gy inahnmsl tlhclmﬂmgj‘bdt @ot i@atd ®agAmmals of the order
i ndi vi dual, patjent, taking into consideration a

~ Rodenjigy jushyps grice angdhagisers. aiid magamaly ef thsseder Loggherrhgetish as

rabbltg gﬁ‘h nllg}gfegl'regghat ?lge)l}tnaeﬂigl}'aﬁ én Yrgfrf;tiﬁ% gﬁeggafn?vcgg 1ﬂcludmg Felines

(cats) aﬁdléamhys («ibgﬂ)hét is arutlé biederrduethaighe maateds aIBy'rona’ghe ooder

Artiog I wreiidias PRviard (e nERarTiaes (g poot pSiHe: Bogirapigla,
mclud ulﬂ&ggoﬁgg kg ib ﬁfé}\é’t ftﬁ@fe&l&l 1t tﬁéﬁaﬁﬂﬂs‘%&é opﬁb '39der Primates,

treat ed/ day, romao 0.01 to about 10 ng/ kg body
Ceboidsiog Rinheidy (meitisys) @ o@lhem;d@ro%abmpbldﬂ (hgh&yg apddpes). An

e of ordinary skill in the art
eSpec‘\\%ﬁYE e&%%yrp?"%‘ﬁ&s@‘? B¥Ma% hat the inventive materials
[0086Pf TR difvsddtdefiRak BE a o611 BRAhdte@dlicl oF 0R libAAh aB¥ disease. The

ways, such that the therapeutic or WO 2008/ 07035

diseaspcatt b,muo@ﬁm@@wdltlgm prepedy, aenecigllppny @ﬁ@psmcfausweby or

involvin ITT_%%E préﬁeffergxﬁ&? &.J[;) | gﬁ%eélg ?%‘pb Eorr%u %ﬂ‘le ?.Tg%né)?li Oal‘l anon-

cance®ah tldgorc €8], u@wte@ln@ptleh.ﬁr adibr@ah |efc.or indirectly
t hrough a Ilnker to a targletlng noi ety. The practice

[0087h¢ c’lélm QB Al De BnpeIaers Incliding aHYeré*ﬁqu‘hémPh?&V‘é‘P Fajicsr, acute
myelogdr::lsehgénrg%t 3 % d&FRA %té eaﬁvéo?ajl?%r y@g&rrg ?rbton% §§1%ir fb?e[m cancer,
breast(ch@b,)caacet odits. anB@,t@mIt cahal, oﬁalﬁﬁgqtﬁﬂl,ﬁcan&'dfr&)ftﬂm épe, cancer of the -

intrahepste e Sy CHRGEHAL iSO EaoPy ol Bt bt ST ey or pleurs,

cancexbéfncgé n&é% ﬁ‘as%?ééwt? WirfrRi8le era.E Qﬁtg&:? bf theWedl i@}, chil&r of the vulva,
targeting noiety directs t ivery of thHé Inventive

chronmdmph(aiyﬂc famkemiap olmohmtmynioﬂfcan@ﬂ ®larcanbércésophagealb@ncer,

receptor i Xpress n eties include,
cervicgy o BRI S TR RS ek gD PR Rp A cancer,
kidney 88189 aryBERILASAverRBhIR NG cAHcOMtklibAGH MeSothelioma, melanoma,
cytoklnes and any ot her’ na %ura or non-natura

multiglé geyadma, mopharbnmmc@r, vet{Hodgkihdgmphanas mvamfsl cafieergpancreatic
L theli al h Fact ar Rece EGFR I
cancet, Egrétﬁpgt}m( Ban(g’ler{l?septggye ?r pla% 2 gros ate cancer, rectal

cancef kéabtficed@rgl, \eishl QIDMQnEﬁﬁt(RCCRe Gl Qﬁte:(tiﬂ@%ioer soft tissue
nicotinic acetyl choline receptor (nAChR), etc. ). The

cancer, giomach cajlesr. teshisulaseancere fereid cardesusetercanpg, angeurinagy bladder
cancewrgféyelb%, the cancer is breast cancer, prostate cancer, ovarian cancer, stomach

cancer (e.g., gastric adenocarcinoma), colon cancer, liver cancer, melanoma, basal cell
carcinoma, rhabdomyosarcoma, medulloblastoma, pancreatic cancer, lung cancer, thyroid

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



that bridges the inventive materials to the targeting
noi ety. One of ordinary skill in the art recognizes
WO b@B/0%3ses on the inventive materials, which BEBHUNNT/083027
necessary for the function of the inventive
materials, are ideal sites for attaching a |inker
and/or a targeting noiety, 24provi ded that the I|inker
and/or targeting noiety, once attached to the
[0088] nv et the erofueatiombscells dar emise aaumbat eff dismasesyit ihfurther

function of. the.inventiv erjals, i.e., the abili .
conterp 3o e g e PSR IESG DSl BT 5 b biadiin sfiods of treating
or prebdi@ih e BIsBYRE! [th’e88Rd (tfe %venﬁ@ﬂﬁx%ﬁzi_de@@ﬁfé!tlﬂﬁrﬁf treating or

psoriasis). [0083] Alternatively, the inventive

preventaigesanedr or e anomjesnari-f ¢xecheon ingehest. The method chmptisas

. the. manner, i n whi the inventjve nmaterials.is ..
adminfs{FRR R D B B BT R, Btrib et hpeip i o
amourt @fffetidd 10 drewt the caRepPeciedptisin. ™ and | ocation w thin

the body (see, for exanple, U S. Patent No.
[0089%, 45ihetem)s "tmalyornds pravsnioas iwplleartyards siameingihgrediam, peused
hereing g«g not%@g%%r?lg 1%@%}} M"/?Hf éotﬂaﬁef%mﬁﬁéntt WP Bre@grm'h'. %iaﬁ%r, there are
e 1 nventiv erials and a porous or* non-porous
varyingalegrdegibf treatbntas paeveatiyiref whisch@ene bforfdiery skilk v iheé@rt recognizes |

materials is encapsul ated hy or _diffused throughout
as havingea pefewdtal Rpnedti a7 Brerapeiiaefigct-ol Bis teHRschy B15-pegiye methods can

_ o . . ) _
ok Oy SERPbr k5 04 L oplsm
mamnmt Enrthdrmoas, ¢he treatreaersed pfaventidrhprovided dptheanventive method can

. redetermned rate.. [0084] It is.contenplated.that the
includf gFatqn g W&W&@éph & m%em&éﬂm% AL STRRP S Gp thF disges®, 2.
cancef, bBigk ¥dhied of Hfé@/hig@dﬂaklst),r AR FRRJoSesARgeih UPSdVeRIGH" can encompass

variants), peptidom netics, fatty acid" derivatives,
delaying theginsetadithis disgage, omigi ssimptone rpe@sigtiarihereef. or s, host

0090 RR R MBS0, VoSS

compdsitich ik egEAly ddheniVieredA0 8RB STh MethetSiARdR8HIditnerd3he

invention provides a nmethod of inhibiting )
pharmgegyiticaleqomiosition s adnginistasacddiresaly|to theHamap ergadielivered

o I ses contacting the diseased cell with any of the
mtraﬂ%ﬁ@ﬂn%ceuti cal conpositions described herein in an
[0091 pno UFte igfdngioh ifeherBotedtbbides prethoteif akhtiny @brikdiein a host
di.seased cel | . gOOSSL In a preferred enbodi nent of the
compriag administeringda dischaserny ¢ighe phagmageiticahgegpesisions described

- refer | I :
orf 0 i RSP ER Y iy BoR{ gt Sl
disease ehanstetizedaryythiviemsl patdhes bimilaged rad skintcovéred tvétt thiok, silvery
L RN RN T T ——
psoriabRRA1ghds, gubtula p%rqa‘sfsl[ élgcgité p@&ilasie,eanﬁqmé%saﬁssﬁ. romthe

order Carnivora, i1ncluding Felines (cats) and Cani nes

[0092] dogde.inventios atsopeopdesfaonetbdd phwmthititueg tira fed pehogrsegnial om
sl SRy A BIRCH Hh 2 Lnch il g Bovl.nes, CPUS) 20dr ne
pharmaceutical compositions described herein in an amount effective to inhibit the Hedgehog
signal transduction pathway. Since expression of certain genes are activated for transcription
upon activation of the Hedgehog signal transduction pathway, the invention also provides a
method of inhibiting the expression of these genes in a diseased cell. The gene can be one or
a combination of: Gli-1 (e.g., GenBank Accession No. NM_005269), Gli-2 (e.g., GenBank
Accession No. NM_005270), Gli-3 (e.g., GenBank Accession No. NM_001034190), Ptch



i ncludi ng Equi nes (horses). It is nost preferred that
the manmal s are of the order Primates, Ceboids, or
w2l dss1 nonkeys) or of the order Anthropoi dsPCHUSNT083027
and apes). An especially preferred mammal is the
human. [0086] The di seased pell can be a cel
characteri stic of or inflicted with any di sease. The
LS®ASEA, iti
(&g’espe0|al H%%fN@pNyﬂgse ca %Qg C%HBﬁﬁiA?%%%gx
NM Q@ﬂw?.)t Smat(e an GreﬁBmk:AbdessﬁﬁmNodNM&(E)éﬂ:lanodeES {e0s., GenBank

Or a non- _cancerqQus tunor C.a
ACCGS@Q@SP i\‘l\ﬂe@ﬁ 0 Elrvhiehygenpeats knavs in th@@atv]ThWéetb%eﬁ%%mnbmng the
tic
o 50 I NSRSl gl e
pharmabammalamnmwammmﬁ@sabeﬂilmembm ae amamaefiectivesto nnluhn tler |

cancer, cancer of the anus, anal canal, or

eXpreSe?W&%é}?‘ﬁgﬁ ®cancer of the eye, cancer of the
[0093] Nt TGRS Hirdif, Wikttia ce‘ﬂa@gera d?éeawaecell% SrRactdd WRER

cancer of the neck, gal der, or pleura, cancer of
pharmpputigalseomneaisiah C@@Wlﬁlyg a@ﬂclﬁimi@or@awmlmam@Kpl@ﬁswrheector the

methofffotfibiht B ERRETRR mlele Kindien wilbR Shaed PRIBSHide for
- functi@®0 pag@es] ordang®hal vagighty icelpressdiCiakide gadlelcell NWEshiaNRl, e.g., a
carcinoid tunor. Hodgkin | ynphoma, hypopharynx cancer,

diseasgq glbis contasied Withes ghekmaceatisa comppsitien eernpiasing & heg cell (or a
populaﬁﬁ)'ﬂlctﬁéreo nasop?]m)r )}ﬁi{ﬁg%sﬁg% F%ﬁsghd%tg ﬁ@cleflc g&ig 1153%(3 of the host
cell aml\/the benetmandelic ereadel gaypeptide &fr(fﬁﬂctmﬁelrﬂetg@{@um functlonal
. Qmentum _an ery cancer arynx cancer

Vaﬂanﬁr%%%liq of t@%\ﬂ%%rcel?w tehe pelxpentide is kn pvailzhiedp cpptagf the diseased
cell. renal cell carcinoma (RCQ)), smal | intestine cancer,

soft tissue cancer, stomach cancer, testicular
[0094) anclghe, folléwyingicdaroples &rthenilbiseate ¢lanineentioarbat, wf icoasg, should not
b btm E r. cancer ggeferably, the cancer is breast
¢ cong %d?s in 4y Wax 1 Eiling HE5C0PGyar i an cancer, st omach

cancer (e.g., gastric adenocarci nom), col on cancer,

liver cancer, nelanona, ERas@PIEel | carcinoma,

r habdomyosar coma, nedul | obl ast oma, pancr eati c cancer,

| ung_cancer, thyroid cancer, a nyelonm, gégphorm a
[0095)y| j ofhis exspnple dethensirates poetmigyirre®sng IP@WIPEIS tinolgdmg7

ﬁmcugndan%rggrﬁg%ts §§d tflﬂl%tl@ﬂa‘? IV{ll'f zﬁlrtsa} flh ggch)%an(ég IWIIt & rrp e;bt%g ﬁ §f the

| seases, con
inventidee i nventive materials descrl bed herein can be used
' hods  of treating or, preventing these diseases.

[0096} ¢ ﬁs@epté@eérh&vmgﬁ%e TRIPEREIRIWIGE Hesst Pripgn abledrare
synthesiz8&bY 881 @]ghr%sppﬁﬁfﬁi@ts% es‘f%ﬁxg g El?:?fﬁ ggptri‘cf‘e nﬁ%ﬁz(exe(ﬁ%)phed

eye neop rises
Biosysieins, Fostee Cuty,gCAb eqdmppekiomh anyndubtivitemphigsrirgaeititidaing Fmoc

amino SRS R ASESE, S5k i SRt L et
condltiﬁg?gb?lgrrlng Bglémgegczé(ﬁeﬂﬁmo FPoutR MitlAeMOR TS dRHE PP eBer purification
of the resulting peptides. Peptides are cleaved from the resin with 87.5% trifluoroacetic acid
containing 5% water, 5% thioanisol and 2.5% triisopropyl-silane, precipitated with cold
diethyl ether, washed five times with ether and dried in vacuum overnight. Peptides
dissolved in dimethylformamide are purified by HPLC on a preparative (25x 250 mm)
Atlantis C18 reverse phase column (Agilent, Palo Alto, CA) in a gradient of 0.05 %

trifluoroacetic acid in water and acetonitrile containing 0.05 % trifluoroacetic acid. The



herein, do not necessarily inply 100% or conplete
treatnent or prevention. Rather, there are varying
waelegseassdf treatnment or prevention of which oPE€r/v8§2007/083027

ordinary skill in the art recognizes as having a

potential benefit or therapeutic effect. In this

respect, the inventive net s can provi de any anount

of any level of treatnent or prevention of cancer or a
fractiome opd @wiyzed by cleatrospray FUMS enrfgilent 1108 seriesinstonmpens (Agilent

rectnB ISR B\, R ph S AT 0 G EF PO ot and o
gradicBPBE %208 id FWREOCHR Rbtohiifled i(ﬁﬁ?ﬁ@cti&xs@:ontahﬁ@g"ﬁ@fe than
bei ng treated or(grevented. Al so, for purposes herein,

95% pupe prpdnetiaghcorshineesbiigras siriede Pentides arerisied i S¥facetieacid to
cosn LGB S Bl ArBETRUE T RLp AR O AFA et 0Pl By

erre

LC/MBR#itigspatitios ah ZoeaxB095BLOT8 amdilttiepl edlrhy. admni ni st er ed
to the host. In another preferred enbodi nent, the
phar maceuti cal conposition is adm nistered directly to
the tunor, e.g., delivered intratunorally. [0091] The
i nvention furthernore provides a nethod of treating
psoriasis in a host conprising admnistering to the
host any of the pharmaceutical conpositions described
herein in an anount effective to treat psoriasis in
the host. Psoriasis is a common skin disease
characterized by thickened patches of inflaned, red
skin covered with thick, silvery scales. The
psoriasis can be any form of psoriasis including, for
exanpl e, plaque psoriasis, or psoriasis vulgaris,
pustul ar psoriasis, guttate psoriasis, and inverse
psoriasis. [0092] The invention also provides a nethod
of inhibiting the Hedgehog signal transduction
pat hway. The nethod conprises contacting the diseased
cell with any of the pharmaceutical conpositions
descri bed herein in an anmount effective to inhibit the
Hedgehog signal transduction pathway. Since
expression of certain genes are activated for
transcription wupon activation of the Hedgehog signa
transducti on pat hway, the invention also provides a
nmet hod of inhibiting the expression of these genes in
a diseased cell. The gene can be one or a conbination
of. Ai-1 (e.g., GenBank Accession No. NM 005269),
Q)2 (e.qg., CGenBank Accession No. NM 005270), GJ-3
(e.g., GenBank Accession No. NM 001034190), Ptch WO
2008/ 070357 PCT/ US2007/ 083027 25 (e.g., GCenBank
Accessi on No. NM 0000264), Shh (e.g., GenBank
Accession No. NM 000193), Snzo (e.g., GenBank
Accession No. NM 00563 1), or NES (e.g., GenBank
Accession No. NM 016701), which genes are known in the
art. The method of inhibiting the expression of these
genes conprises contacting the diseased cell wth any
of the



phar maceuti cal conpositions described herein in an
anount effective to inhibit the expression of the
w@eme/0730093] For pur poses herein, when a cel | PCHU§R007/683027
di seased cell is contacted with a pharnmaceuti cal
conposition conprising a nugleic acid or reconbi nant
expression vector, the nethod involves the expression
of the nucleic acid SUChT/tS\%ﬁ% he encoded pol ypepti de
(or functional fragnent ctional variant) is
expressed inside of the cell. Wen a cell, e.g., a
di seased cell |is contacted with a pharmaceuti cal
Pepbdgposi t|i Amirpoaept jegluengea host cell (or a popul ati on | SEQ
Nanleer eof )|, the method i nvol ves the expression of the ID
nucl eic jJacid inside of the host «cell and the NO:
SMEGREL | 0P AR GYVAETERSIRERIPGLY. BERA ARKINETNIHRCT I ONnal 4
SMbqgrQent PR WTLP@@S 78] KAOUI ST de 01 rhehost— g
SMBHs- A TE L 5P SERAASRIRGTNAY 'L°‘.”' ® o 10
SMQHA o5 RGYMELEFST 'GLLSER AASKINETMERK £ Pal 60
SM@rip<n MW@M%&E@MDM 61
SMOHBt7 ng LEYKSMGRGLESBKARASKINEIMERKThirBalexanpl e 62
SMeriBst rat2RGY MEL I SNHPGEDPEr i ng pol ypepti des 14
SMOnGludi nealHbd NG VAELFSIKSWARGEL8nd funct i onal 77
SMOLBAM S)PAIRGIFAFPLEGRENAM [ N an enbodiment o The 15
SNIBY; gl!llzl SRR ""%E‘&NE&T lh."ifaff having—the dlll o d:.”.: 63
SN e P [ AW ISR ALY OB SOR IS Syt nest zed by 73
SMOI- o) [RAL VZWIE*KAM Y QRLSGEISYar ty, CA) 17
SMQiA-pped Ralk] YéWH]H@EKADﬁYT/YQBhSGOH ng unit utilizing!8
SNEQE4 ani (ndclalY AWIET S RIRALG3Y YQPLSRKEd S YRarw -Balse, CA). |64
SMO&-5ynt he&sY AWRTPEK ADGTHY QPLSGKETSN®-tei-Dalal bl ocki ng | 65
SMDiUpT ealCk LOTFAWHTSFRUREG PFYHpacet i ¢ anhydride Tor 21
SNIBE-§T PUETTYERTSER TR K Depdi eSul 11 ng’ peptl oes 66
SVG/PA M AN TSN ABMN A MR 23
S i cL] mgﬁﬁwicnnr nn\/lu- si-lane, ;f\r ecipitated 24
SNIDI 10| | Pal Y AWHITSEKASr  washed five times with et herl 25
SMOP-#} i ePalliT VANIESBKAr ni ght . Pept i des  di ssol ved in|26
SMOielhy| R BFAFEHESEK puri fi ed by HPLC on a 27
SNAOEP S at i NETYRASRIEHIKAM) Atlantis C 18 reverse phase |28
SMOIMM  (AgWIBWLTYAWPHTSFRAICA) 1h a gradient of U.U57] 55
SM@Q 55TI UWFWYRW ﬁmeat er and dL(:‘l tom ‘lALI e 36
SN 16,0 R A T A THECE RS Ao oRS_are 67
SMOIA-17 o d AGARFREHWGAXTLE (G HaDATD agi | ent 1100 series |68
SMIQi-} § reiftall Ry ABeAH TSFEMinol ogi es., Palo Alto, CA) witH 54
SMOE-28 e |oAcKisS BEAW A00GR(CPa)RBrBshel | col um and a 69
SMOi2-21 Pal-LTYABpaHTSFKAL-Hcy-Biotin 81
SMOi2-22 | AKFSTHWAYTL (All-D) 37
SMOi2-23 | PalLTYAWHTSFKALGTTYQPLSGKTSYK(g -Pal) 70
SMOi2-24 | PalLTYAWHTSFKAL (All-D) 30
SMOQi2-25 | AcLTYAWHTSFKAL (All-D) 31
SMOi2-26 | MyrLTYAWHTSFKAL 32
SMOi2-29 | Ac-LTYAWHTSFKAL-Penetratin 82
SMOi2-30 Penetratin-LTYAWHTSFKAL 83
SMOi2-56 AKFSTHWAYTL-B-Ala —oc—NH\ 84
K-K-g—Pal
AKFSTHWAYTL-B-Ala-y-NH
SMOi2-57 | D-(LAKFSTHWAYTL)-K~(¢-Pal)-LTYAWHTSFKAL 92




gradi ent of 5% acetic acid in water and acetonitrile.
Only fractions containing nore than 95% pure product
W@ e@som3dl ned and freeze-dried. Peptides are drCBUSINTOR3027
5% acetic acid to ensure conversion into acetate
salts. The purity and structure are further confirmed
by LC/MS with separation &% Zorbax 300SB- C18
anal ytical colum. WO 2008/ 070357 PCT/ US2007/ 083027

SMOiZFABLE D-(REFSTHEWAN THo-IadE-PahddueAVST BEK ANane | D 93

SNAO:2-SVO- i B-(AKFSITROVMH TS RINHRGLILSEKMWABREINEAMLR 4 94

alg\ﬁ%hhﬁat% TGV A aph e INETd (i t1§é/§%th§D41somer Ac=
acef? ?el HE&:&'*?Q SH|NREMiE: J8Bmi E =9_benzoyl % glalamne
&&Hﬁéa@ ch%g to %@%ff

e Ff“f@ TG

%’ﬁHPGLLSEKAASKl NETMLRK- ¢ -Pal 62 SMO-i3-8
PalRGVMTLFSI KSNHPGLLS 14 SMD-i3-9
0097ga| HSRARAYME e MBI - Sin e malIntor difheric form having the
FSIKSNH 15 SMYi 3-12 SEKAASKI NETMLRK- s - Pal
followdae g@ml stract@gl L TYAWHTSFKALGTTYQPLSGKYSY 3 SMOI 2- 2
PalLTYAVWHTSFKALGTTYQPLSGKTSY 17 SMOi 2- 3
PalLTYAVHTSFKALGTTYQPLSG 18 SMOi 2- 4
ACLTYA EKALGT TR S@bﬁS{@ﬁz)c -Pal 64 SMO 2-5
AC YAVWHT SFKAL GTTYQPL SGKTSYK- 65 SMO 2-6
PalLTYAWHTSFKALGTTYQP 21 swo - TYOP! - Saitrav- F,
- Pal 66SedibmBieZXd.ifat DFNEWTELKAL 23  SMO 2- 9
ACLTYAWHTSFKAL 24. SMO 2-10 PalTYAWHTSFKAL 25
SMO 2-11 PalLTYAVWHTSFKA 26 SMO 2-12 PalLTYAWHTSFK 27

wherein Sequence X is selected from the group consisting of Ac-LAKFSTHWAYTL (all-D)
(SEQ ID NO: 85); Ac-AKFSTHWAYTL (All-D) (SEQ ID NO: 86); and Ac-
KFSTHWAYTL (All-D) (SEQ ID NO: 87); wherein each of Linker 1 and Linker 2 is

optionally present and each independently is Gly, beta-Ala, aminopropionic acid, gamma-

aminobutyric acid, aminocaproic acid, or aminohexanoic acid; wherein n and m is between 0
and 6; wherein Y is K, C, homoCys, Orn, diaminopropanoic acid (DPA), diaminobutyric acid
(DBA); and wherein the fatty acid is a stearic, palmitic, myristic, lauric, capric or caprilic
acid. In a preferred embodiment, Sequence X is SEQ ID NO: 87, nis 4, m is 0, each of
Linker 1 and Linker 2 is beta-Ala, and the fatty acid is palmitate.

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

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



SMO 2- 13 ACTYAVWHTSFKA 28 SMO 2- 14 VWWFVWLTYAVWHTSFKAL
55 SMO 2-15 WFWLTYAVWHTSFKAL 56 SMO 2-16
WORWBMABTHWAYTLK(s-Pal )-Al | -D 67 SMO 2-17 PCT/US2007/083027
ACAKFSTHWAYTLK(c -Pal)-All-D 68 SMJ 2-18
Pal LTYABpaHTSFKAL 54 SMO 2 20 AcKFSTHWAYTLK( c
-Pal)AIl -D 69 SMJ 2-21 Pal 9LTYABpaHrSFKAL Hcy-Bi otin
81 SMO 2-22 AKFSTHWAYTL (Al -D) 37 SMJ 2-23
[0099Pa| ISR SR SO ETY DRItEeKTS w0 SMAI2-9 fised SMRIntratdn, which is a

peptldf: 1LT Af\é\gr{q%gg%d %@I %1%9%%%%0@%&£%%%%@ecules such

as DNAC pbﬁ%y\vﬁﬂfdﬁéins Aa6 etllelGrani8Ret 2BMD BioBChem. 279: 50904-50914
Penetratin- LTYAWHTSFKAL 83 SMJ 2-56

(2004)4Kp?g'{q.t§m s the_amigo agid Rpqyegee RRIKIWFPHRR-Nle-KWKK (SEQ ID NO:

78). P%—%%k%@@%t&ef %geg}g?@%s%si@%g% c&aln\}@ng standard peptide

syntheBRARHBIR357 PCT/ US2007/ 083027 28 SMOi 2- 58
D- ( AKFSTHWAYTL) - K- ( c- Pal ) - LTYAWHTSFKAL 93 SMO 2- 59
[0100p. ( Aebwrpimerars Likdated p&fqllomvﬁwf—rﬂmndeg&OHMamn&e—pahmtoyl Lys

on the3S iRt tran ety S FOSER e @Rty bl s Tapgtoeg, San ose,

CA) 1§'ﬁ!{tﬂi2§3 abgocPabhisfioyl- m% %bﬂ@orﬂﬁlaf&él@ta%aﬂ@?@ ftis synthesized on
4- benzoyl phenyl al ani ne; d HCy-Biotin,

the redwo nlizisg erthezdBhlby pmtedtmﬂ Evhoccb) byxéivDDE)s(I\huﬂ%mfneN -d-b-(4,4-
Hof h m)cy [00971 The peptides descri bed
dlmeﬂwg %ésﬁl%aw ffqa?)o?;-éneawwkarlaf?lﬁ? VAot &0, San Diego,
f gmﬁgor r ;
CA). A@l!& %tﬂ ﬂ%eﬂﬁmﬁé‘ o Fatété? %CI cggrggﬁ%r%%e%%}{? ?ﬁft ection &qup is
removed @Hﬁ)eanment with hydrazine/imidazole mixture in NMP. The resin is Washed with

NMP and reacted with 10-fold excess of palmitic acid/ HBTU/HOBt in NMP for two hours.

After washing of the resin with NMP, the synthesis is continued utilizing standard protocols
on the peptide synthesizer. For peptides comprising myristic acid or acetate at the N-
terminus, the corresponding fatty acid (10-fold excess) was dissolved in NMP or NMP/DCM
mixture, activated with HBTU/HOBt mixture and reacted with the peptide on the resin.
Subsequent cleavage and deprotection was carried out as was done for lipidations with
palmitic acid.

[0101] The molecular mass of each peptide is determined by ion-spray mass spectrometry
utilizing an Agilent1100 LC/MS system (Agilent, Santa Clara, CA) and is shown in Tables 2
and 3. )
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W@2008/0AB5AKFSTHWAYTL (Al -D) (SEQ I D NO 86); BCHUS07/083027

KFSTHWAYTL (All-D) (SEQ ID NGO 87); wherein each of

Li nker 1 and Linker 2 is oﬂi onal |y present and each

i ndependently is Ay, beta- am nopr opi oni ¢ acid,
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sMiag no_aci .. Qi Ly odi ant nopytyri o act g,
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rotection group on the other am no group. The DDE
SM@F%@Ip is sel®2Pidvely rempv@d0fli th a mddtre of 95%

oxyl nd i m da i n DVF. 1—5{3 result
SM(?gégﬁn is cou%aét?ato a |Iné2?§gm no ac e.g., b@ﬁ
sMdrime- Gy, bri4g0Al a, am nqgrepi oni c apy 48 98%
gamma- am nobutyric acid, am nocaproic acid, or

SM@n’el Bohexanoil®7adi d) on an IABM)BB peptIdE synt hespP&er .
e _remai nde f each Seq S | t aneou
SMQ)& Pt on a p@ﬂg 6de synt he;ﬁ?gﬁ usi ng 1zlgztjandard %(}/0
sMGyifeti c projeeo The disggpi C prod%ctg is cl ea? 1,

I'c

depr ot ect ed ang purlfled as 1n a standard synthe
SMCMZ)IIDCOI S\BI1 B 56, whi ch563.0t he di 8.9 form 0$8%

2-17, is made in this manner. WO 2008/ 070357
SM@Déﬂlezoow 083087 29 [009éP1.END 2- 291%0 - 30 ar&7%
des ba n SMO 2-9 d to pe atin, h
SM(R?? pept i 31%@4%om Ant enng%g%lﬁa used o&{ nt rodu\é\geé(%

sMO@-igty of bijgbagi cally aglipye nol ecuigegg such  agy
DNA, peptides, or proteins into cells (Ganier et al.

SMQiRBidl . CheiW10379: 50904-260004 (2004136 Penet r28%n
he am i d sequen Kl WFP | e- KKK ( SEQ

SM(?%Q&) 78) nl%fﬂg%et ratin- cgﬁfj‘ggni ng pgﬁa‘?é(;les are ?l%;
single ptj de chain g stan pepti degro

SM(zgzntLey S neltgﬁo s. [0100] lgg%gpeptl dglggr%re i pi d%%éz’d

SM@ig-180l | ows: ¥7d0.1L- pept i ded74¢00t ai ni ngic?Pal m t oydedkys
on the C-term nus, commerci aI |y avail abI e Fnoc-

SMQ2p i t oyl -166 Lys (AnaSpad®5n Jose, 17.da) is 98%
SM(%, jll zed. F 235 pal m t O&QQE}OL)’S IS PPLg conmer cb(?,l/l y
g

available. I'tT71'S synthesizé€d™on the r'ésin utiliz
sMoiRiazogonal | y34pp0t ect ed Fnaag@olys(i vOg)o 95%
(N-a- Fnoc-N-c- 1- (4 4-
SMOi2-24 1675.1 1674.9 17.01 96%
SMO0i2-25 1477.9 1477.9 13.85 98%
SMO0i2-29 3689.4 3689.0 13.95 95%

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

acetonitrile, flow rate of 0.3 mL per minute.



di met hyl - 2, 6- di oxocycl ohex- 1-yl i dene) - 3- net hyl butyl - D-
| ysi ne) (Novabi ochem San Diego, CA).. After
waeasornsent of the am no acid to Ri nk-am de r eBCHPUS2007/083027
i vDDE protection group is renoved by treatnment with
hydrazi ne/i m dazole m xture in NWP. The resin is
washed with NWP and reacted with 10-fol d excess of
palmtic acid/ HBTUWHOBt in NW for two hours. After
washi ng of the resin with NWMP, the synthesis is
continued utilizing st aniig?% otocols on the peptide
synt hesi zer. For peptide ising nyristic acid or
acetate at the N- term nus, the corresponding fatty
acid (10-fol d excess) was dissolved in NMP or NWP/ DCM
Coripyiind €, Madsi vat ed wi t M&BTU HOBt i gf'Gfngn)and r @agitpd

wth the ? tliﬁgaﬁ)on the. regin. Subsequent cl eavage
. nd depréagg was ﬁ_g@ g out as done for
SM %ﬂdati ] l'\{%l th palm ?;(E aci d. [01£€'_§8The mol €6 ar
sSMOERS Of eaghipeptide issglgher m ned bygy9n- spray opBss

spectronetry utilizing an Agilent1100 LC/ M5 system
SMOig#!| ent 318hBta d ara, 3¥4and is shtdwddi n Tabl 85%2

3. 8/ 070357 S2007/ 083 30 TABLE 2
SM%oun\é\Qﬁ/ﬁg Mass tR Eﬁ% Purity %gYCuI at eplggg%
sMmokngnd) SYgsi2-1 3121. 3185121.0 16. 6719586 SMO i 36,

3059.6 3059.0 .16.51 95% SMO i2-3 2580.0 2580.0 17.13

SMO&» SMO3224.2 3015.5 303BL.D 16. 12 95%.086MD i 2- 5953%29. 8
0 16.34.95% SND i2-6.2225.6 22 17.13 Q6%
SM@%%Qi 2. 7%2@8. 9 1647. ob@éis 98% sﬁpg-s 1675.8%”'0
SMOBZ500 17769.196% SMO 1120081478.6 147829 14. 64 969%
ND | 2- 10 1561.9 1562.0 18.65 98% SMD i2-11 1561, 9

S
SM@esd20 14206498% SMO 12042 1490.8 14®990 19. 0498%0%

. SMO.i 2-13 1294. 4 %294. 0.13.97 99% SMO i2-14 2109.4
The roteggonptiggs as fepdgroax 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



SMO i 2-15 2010.3 2010.0 17.86 96% SMO i 2-16 1845.2
1845.0 18.96 97% SMO i2-17 1732.1 1732.0 18.63 97%
WOGRMOBA7MB87 1740.1 1740.0 17.75 96% SMJ 2-20 16PAT/0S2007/083027

1661.0 17.11 98% SMJ 2-21 2292.3 2292.0 17.08 96%

SMO 2-23 3426.2 3426.0 18.00 95% SMJ 2-24 1675.1

1674.9 17.01 96% SMO 2-2532477.9 1477.9 13.85 98%

SMO 2-29 3689.4 3689.0 13.95 95% a The retention tines
deternanethewell Zoplhiabion%mn%y @3imeD(h). (Thgictlésare siGamed awith l%mmega Non-

radioe AT B A RS P Pyl ool o

absortRB&d &Mhé Well&is dete@Minedtag 504 nf. b3 ATLL YOktafPOUIAR st® Galaxy
2008/ 070357 PCT/ US2007/ 083027~ 31 TABLE 3 Conpound

MicroplatoR embas BIWG Fabipctmotagiss GinbHl Garmaanyd) The assa) arspeyfgmed on

e S I P S T A

followd@DbrOuk51@Y [@5% TSNO-3% 3PS, B 249804 [(15- 26/BB%r T < T,
SMO 3-7 3274.9 3274.5 16.08 95% SMOi 3-8 2176.7 2176.2
17.05 96% SMO 3-10 1709, 1 1708.8 17.23 97% SMJ 3- 12
1967. 4 1967.2 16.09 97%3AMIA-E dt ention tinmes are for
Zor bax 300SB-C3 colum (Agilent, Santa Cara, CA)

[o10spet eFHY@ éﬁ%ﬂl@d&n&%@a@eg ﬁlaf'b@lyﬁélﬁﬁii'eg fht ac@f)rdgncré@v@i? @ﬂﬂ)@dnnents of

acid in water and 0.5% acetic acid acetonitril
the inv¥ention pmtableoto iGhiBit prolifenation nﬁdleeaS{:d)q_e@lz] HPLC of the

TR ENER L R AR RN T
SMO BMibsi1-1 ] $N1097-0 2810101 %- 11 Bdving An N-terminal palmitoyl residue are
constructed as described in Example 1. The polypeptides are then tested for toxicity (growth
inhibition) as described in Example 2 using MCF-7 breast cancer cells and gastric
adenocarcinoma cells. Activity of SMOi2-1 and SMOi3-1 is compared to that of
cyclopamine (5 pM), a teratogen isolated from the corn lily Veratrum califonicum.

[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 SMOi1-1 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 se(juence 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.



wat er/acetonitrile containing 0.1%trifl uoroacetic

acid, flowrate 1 m/mn. Peptides are detected by W
worRmsNIBshg at 225, 256, and 280 nm Data not BEDWR2007/083027

EXAMPLE 2 [0103] This exanpl e denonstrates a net hod of

testing the inventive polypgptides for toxicity.

[ 0104] DU145 prostate cancer cells, PC3 prostate

cancer cells, MCF7 breast cancer cells, or Mel-SK-2

nmel anoma cells (American Type Culture Col |l ection,

Manassas, VA) are inoculTABIE#4n 96 well plates at

200-400 cells/well density in DVEM nedi um cont ai ni ng

10% fetal bovine serumand allowed to attach for 24

hours, Cell suspension 100 | is used for each
Compoynd po) v hent i des in 8%' WEdi um at _2X concent r Ht500HM
sMariz-ladde8althk WTEWTW LSGKYShe co2 i ncobisi0105

48 healtETYAWETSEART PILY6RT®YEe added a
sMb2 Upeg Dyd+05

SMG2 for modoh LAY PR BLLHA BPECGS to Wi 2008] 076087

SL@BQEMUSZOOﬁﬁD$3&ZVHTSEK@HKEFWYQPLSGﬁﬂﬁﬁﬂ( ROPall atiQg 1

SMBrneqs N VERSERM G GPLIGKESTS: PEAF Aseapiar
SM()NE"B) acB@‘erTﬁéWHTﬁﬁlﬁﬁﬂéﬂW@Ps protocol . The (.3+0.05
SMBT ar f P ad GO ES R BB ot croader CEN?
SMQéb{Sechné?’% #K@r many). The assays are 0.08+0.02
sMBgslor m%@ﬂTﬁ%&sb@ and test (T) cells. Cgllbul ar

responses are calcu fromthe data using the
SM@@HQ\M ndal-dYAWETSEBAL (T - To)/(C - To)] for 9.7%0T0
SM@HﬁllgOaMllTIéTY}KWI/ITQﬂPK{Ag; tTh;t Tgol Egégfngeg [21@@]9350 007

X y i i

SMéééﬁ?d W‘?ggﬁ'ﬁi nments of the invention aP&d0&6087
SMO@2418hi blAc-ﬂl’&Q&W&HrsalK/Qn of diseased cells. [0108]03

Q eptq ' to the full lengths of all
SYHe ianZc;”éﬁ?ﬁg‘mg%@g&f SMO (SMO 1- 1, =y 1,
SMGNA1S- 1) WHAVh§YAWNISEKdiLnal pal mit oyl residue>are
SMOIE! UBLAh RESHASFATPER LBaFAAT C 1. The 0 006+0.0005

eptides are t oxicity (gro

y
SM&@H %I t iPRES TEBY AT d aPal @lddpl e 2 usi ng MCFO:004+0.0001
SMbneast cpageryssbhNTSPRIAgastric adenocarci nona ng'%
ity of | 2- i 3-10s corrparedtothat of
SM@ﬁjﬂzépam‘xﬁ’ Alﬂ}g'rgjtl\f/‘?éailrﬂ% )sol at ed from t hB0BE}D.0001
SMOIii2-21 Ver PAIFIUNY ABbaf OSFKAIN-HEW BN As shown in F-gare
SM@;}_?%I t PAISET PEM A ANBITARtQBISGRTS WD QfPaM:FO B5+0.02

1
 SMQi2ei f i gg‘itwgﬁ‘% gﬂﬁ%é&?%é}g& Easfglhleowed by 0.039:+0.004

SM%%E}ACLE‘YWWHMU(MEDEEE%aT ﬁsﬁt hcar Ieegst appunt
SMO i2-26 bMyr I’Lyl"SB&WI—WSIF)fQAxLAS 9 0.2:0.05

SMO i2-29 Ac-LTYAWHTSFKAL-Penetratin >15
SMO i2-30  Penetratin-LTYAWHTSFKAL >15
SMOi2-56 4.0 nm
AKFSTHWAYTL-B-Ala~o~NH
\K-K-S—Pal

AKFSTHWAYTL-B-Ala-y—

Pal, palmitate; Ac, acetate; (All D), each amino acid of the polypeptide is the D isomer; Myr, myristic acid; e-
Pal, palmitate added on the & carbon of Lys; (Bpa), 4-benzoylphenylalanine.



SMO 3-1 and SMO 2-1 pol ypeptides are able to inhibit

the gromh of gastric adenocarcinoma cells as well or
wheisero3shan cycl opanm ne. EXAMPLE 4 [ 0108] Thi BCEKS29pT/683027

denonstrates that functional fragments and functiona

variants having an am no acid sequence based on the

second and third intracel | d4ar | oops of the SMO

protein in accordance with an enbodi nent of the

invention are able to inhibit proliferation of

di seased cells. [0109] Pglaypgpti des based on the

second or third intracellular |loop of SMO (SMJ 2 or i3

pol ypepti des) (as shown in Table 1) are synthesized as

described in Exanple 1 and are tested as described in
Compgupde 2 using MCF-7 bred8uctdpcer cells or SK—I\AE*lEJ:S‘“LM

nmel anoma cells. The 1C50 of each peptide as

Sl\/lgﬁﬁrlm %@WMﬁ%ﬂﬁﬁN@ﬁﬁiﬁ%ﬁkﬂsm@m@mm cel 1§ 640.1

er 4 our exposure to e pep iS shown in
SMOABLES PaEGVMTIWSIRSSBIFFIOFRTK KXCT/ US2007/ 083027  38.50+0.1
TABLE 4 Compound Structure 1C50, M SMO i 2-1
SMEhi3-4 TYAWHRER: ISRBEASXSEINEIMBR SMO j2-2 1.5+0.2

SV Dy AR GF VPR, LR o RS BRI Pal 0940

SMEFi3LE YAVHT SFKAWGT IRE SRSKENISTME RiE3Lpat- 00. 1 SMO i @38 1
AC- YAWHTSFKALGT TYQPLSGKTSYK- e Pal '1.00.1 SMD i2-6

SMPRI3-IZ TYAWHA SERSIKS NHRIG 1A SHK AA SKBVETMI-RK - ¢ -Pal 0.95+0.2
Ac- GTTYQPLSGKTSYK- s Pal 2.70.4 SMO i 2-8
SMeXi3-BTY ENNLESIESYETLISND § 2- 9 Ac- LTYAWHTSFKALO.5+0.1

VLR P R SE0B0 7 Sup i 512 pal L TvaveTSRIO 9502

sM® 3695007  SNOAIZ-TIsh ik A SKANET BT 2. BA. 3 SMO 1 2- 1433402
VWEWL TYAWHTSFKAL >5 SMO 1 2- 15 WFWLTYAWHTSFKAL >5 SMO

i 2-16 Ac- LAKFSTHWATYLK-s-Pal (all D-) 0.0060.0005
[0110] As shown in Table 5 and Figure 3, polypeptides based on the third intracellular
loop of SMO exhibit the ability to inhibit the growth of MCF-7 cells. Also, peptides

corresponding to fragments of the third intracellular loop have activities that are comparable
or lower than the full-length loop (SMOi3-1).

[0111] As shown in Table 4, several of the polypeptides based on the second intracellular
loop of SMO (SMOi2 polypeptides) are able to inhibit the growth of SK-Mel2 melanoma
Cells after 48 hours of exposure to the polypeptides. Among the most potent inhibitors are
SMOi2-16, SMOi2-17, SMOi2-8, SMOi2-23, SMOi2-24, SM0i2-20, SMOi2-26, SMOi2-11,
and SMOi2-12. Also, SMOi2-6, SM0i2-7, SM0i2-2 through SMO0i2-5, SM0i2-10, 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 édj acent to the membrane in the wild-type
SMO protein) are active. However, C-terminal extension of the N-terminal half lowers the
activity of the most potent 12-residue long polypeptide (compare peptides SMOi2-8 with
SMOi2-6 and SMOi2-3).
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conce | ga\_txsﬁ&sa ;Eﬁ(g?g!; g%%mg%:@%nws%&g—lz are among the

most ffent b KL NEENLRK s -Pal 1.330.2 [0110] As shown in
Tabl e and Figure 3, polypeptides based on the third

[0113] nt AadikeISIM@I3 palyrsptides, gispcendilasiptderivativesibaie jnormal"

o B PO S e PP,

[0114] oo avigtentitivy delivesy bhit paptedes Qs thdLels, SMOi2-9 is fused to
penetratin. Neither C-terminal nor N-terminal fusion helps to restore the activity, suggesting
that palmitoylation provides more than just cell permeability. Also, the replacement of
palmitoyl residue with sequences of the transmembrane domain of the SMO protein does not
overcome the loss of activity (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 (SMOi2-26). For
studying peptide localization inside the cells and characterization of the interacting protein
molecules, synthesis of cross-linkable derivative labeled with bictin 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 SMOi2-16, which is the retroinverso analogue of SMQi2-8, and its truncated version
SMOi2-17, which is the retroinverso analogue of SMQi2-11 (and SMOQi2-12), are more
potent in inhibiting and killing melanoma cells than their all-L parent polypeptide (Figures 4
and 7).



or lower than the full-length [oop (SMJ 3-1). [0111]
As shown in Table 4, several of the pol ypeptides based
woeooslemssecond i ntracel lular | oop of SMO ( SMPQ@I/US2007/083027

pol ypepti des) are able to inhibit the growh of

SK- Mel 2 nel anoma  cells aft%m48 hours of exposure to

t he pol ypeptides. Anong th st potent inhibitors are

SMO 2-16, SMO 2-17, SMO 2-8, SI\/DZ 23, SMO 2- 24,

SMOi 2- 20, SMOi 2- 26, SMOFZAMRELE Sand swmoi 2-12. Al so,

SMO 2-6, SMO 2-7, SMJ 2-2 through SMO 2-5, SMJ 2- 10,
[0116pNd ThidEX t

e TS Bn S 0 g B0 Bplcsion o
Hedgehok ypigmplingipathwiaprofgnsinsieninf dccondahge with en emhochntent of the
invents@ncer cells than the full-length oop (SMJ 2-1).

té%{h hal ves of the | oop when palmtoylated at the
[01 17Fm non aedleies shixphessibg of ﬂ@sgehésqnﬁ%@knémnﬁﬂér%fth@ fledgehog

(which end is adjacent to the nenbrane in

mgnal\xxap@dqcyg@pa@wey,p%ﬂe Y2, &118, Keah, Sk, SovanddYES is performed
DU145 ph Gt @Qlche%i:nﬁ g o?ef la BRRAOL LI dﬁdem't}@h%v[boi"? S ot 16 v

ent

or cycmplaymm)(ﬁl 1oel) f&@ﬁﬂ@ﬁﬁ; rlﬁm‘eledp&sﬁbﬁls%s& guaﬁfkﬁtﬁre@CR For
and SMO 2-3). WD 2008/ 070357 PCT/ U82007/ 083027 35
gene gxgrepsipn P%?% I?Ué4%E1i0§tan Prercrbnwere cxpeseddp g pdy SMIRIg-1 for 24 b,

and 5 ER/ESt [t u;%ll ) o ItJlSafl rgéﬂ’ecﬁ%?}éaﬁﬁlﬁ§ tc%{lis Wé’tjegr%gted by 5 uM

m tate n-ace
and 1GpyhoffSMei- ll)forrkldlmoxﬂy The conitl’nlbifdsdﬂyMSa&eﬁlts wiithgut compounds-

GRS BRGS0 9 e S UL gEte
[01 18]" ec eﬁhﬁﬁ [AIIhI9F RNiAewﬁ’@fSGIh{eQ}’érﬁt {ufife n&:ﬂféﬁ %ﬁ/ I@Eeaﬁ%@ cBRthns

| oop  (which end is adjacent tot rane in
(QIAQ‘rEi‘é Virlencia, () Mdymgméhmm&sﬁammossttucmmm RN Aequality and

oo R 5 BRSO oo o

CA). 5D)NAT§3/€1t®Ei@WH§ chitftdiut 19A REAIERS HekarhBEREnROTYPERI® @%%erse

ei ther plateau at higher concentrations or curve

Transesipfign dReagends kibtApiliedHtiosysiemsbFesteryCAdt i vity actual |y

o958 05 OGS BB R B

Biosyqierh§ Fostes| Gt ustaisfot ﬁﬁl-ﬁﬂxe c[u@ﬂﬂt@ﬂlvelMRléﬁalﬁiYQoﬁPTCH (Assay

al ptl des, _all second | cop derivatives
D=F1804 Hlr mi G354 L0 7 DFR0eBl KA GBS GRS Tesnib GlgB o

0 0114] ve ivery
cnk 8 OSRSH Yoof b1l AR B 48 O VT
(Hs00p@Heor f)i ifaqMen®Eme Gxpeasssivn Alssayanixbitpgintdraad pfobei(UIC-

el % t estore the act|V|ty, suggesting that
1abele<§aﬂfﬂ1 SEHRA PBhUIHGY ihfendpgFous RAHTY Bectmple 1 run in triplicate.
I {
A Lot o84 A0 EEUAREIERCTMATPL U g
the mankfacSDd (Aypotied B1q$ymsms;diostem£é4&): dfte rthdvé ameumtfof target (2° "AACY ig

obtamﬁgéy B%m%qygstfl'\%l t% a:1llAén ggenosl%ore erenc)e (lérs &J\II&C koof activity
[0120] As shown in Figure 5, the changes in gene expression are more pronounced than
that of SMO antagonist, cyclopamine. This is consistent with the fact that the polypeptides

have a much higher potency than cyclopamine.



the fact that these pol ypepti des have poor solubility.
Substitution of palmtoyl residue with slightly

WG b@sHaBsTYri stoyl resulted in 2.5-fold | ess ppCBENS2007/083027
conmpound (SMO 2-26). For studying peptide
| ocal i zation inside the Cﬁg4 and characterization of
the interacting protein ecul es, synthesis of
cross-linkable derivative labeled with biotin is
attenpted. Substituti oRXOMBERBOr esi due of SMO 2-8
Wi th p-benzoyl - phenyl al ani ne that can be UV cross-

[0121 ' n kﬁﬁ’s %}&(@)l@&é}ﬁ&{sﬁa gf?art] %@ﬁ%ﬁd@mﬁﬁ&@a ¥n Q&Bl’&éﬁce with

ver itron
embodm)lems mf the-ibvattion miublm ﬂmqarbhfemn@h oBHisgased peldx.

o122, LR BT P S0 TR ot ALY (BRobL M campr

I and 368 b Qéscnbél&ﬁltEidnﬁﬁé @fing [SELARIL JIR, 1CRIIE HBB62A to
anal ogues of SMJ 2 po ypeptldes exhibit 1 nhibitory

POIYP@@KES/@IIEﬂptldﬁctme@mﬁnzﬁoll&umh| ch is the retroinverso

B T L R M ——

contaifMBe 2ydihetl GatHindMeId2 BRA) exldbi tHHIHbﬁl ROTAMit The ﬁrohferatlon of SK-
|nh|b|t|n%vand Killing melanoma cells than their al

Mel2 ¢sdls e dbie i mwt@étyospm@grezpotqﬁ thap)thatwtlrqedyepids 7

o I STOBIL OO s IOV B L e

expressi on of Hedgehog signaling pathway protelns in
cells in accordance w tBXaMBb@di nent of the
inventi on. [0117] An anal ysis of expr essi on of the

[0124 %@M g kcﬂ}%\ﬁgtes rekc%riisca&ctg ee ggncst eho&pf%@%(ﬁgl
0125]Srm eoe? thesfo%%ﬁtfi&{ roMﬁ%&?&ﬁa?ﬁﬁE@ a%t(%&%&ngel I's

are exposed to

mdmcn@ne@ympommcm (%) { 3+ - (atrBndywopyd)- piBeraginekpl] gsepydamino } -

2,100 B B3R TR R BT I 5B Lhaiovics ol PraclBog, EATRERT 0853 hro22
(2003)FMOoBmpbuhdy 1il&4WINVC-7aMehdo MnBdide ﬂ(banﬁb{{slc&hﬂerés@énc%%riinatmauy

respectively. DU145 cells were treated b
when teringsynepliphibe epvirgumsat of bivlegicabmesom le@d;ka @NA

Th
a4 5402 PR OB Do oy
Photoé?’)@mi‘ Pherbids. 70: 563-53% (I@Q?} Sifdel 1&1@20@%101&@65%& é@sloa[ﬁﬁd)n quartz
and further purified by RNeasy(r) columms

from thepgisepsse WSa@a%Wﬂ»gnqtbaqrﬂéterﬂw&m%mefé}s fgom Slgma-Aldnch
(St Ldapsc‘ tl\}i%f eglg%ds tl”oﬁg &gﬂﬁ@.laéér#éfﬁ%&g @gﬁ%ﬂgérﬁcy céﬁ%@r? ipAencFmﬁ is found to

be uniffpotiad] ngaeesmﬂhmmlues ofAlporeséMiée ayatsite Siom BIHSS @rabbtaétd before
and ai“telr'I trutrl{)sgleg gurgmngd Oﬂle soi(utlong alfg:rl:)lrgpgaarrled 13%%1\(/)%?2(621)wa%ery %rnscgrrected
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.



Transcri ption Reagents kit (Applied Biosystens,
Foster, CA). [0119] Tagi nan(r) Gene Expression Assay
W@erioa®703ahd probe (FAM | abel ed) sets (Applied PCT/US2007/083027

Bi osystens, Foster, CA) are used for real-tine
quantitative PCR analysis qof PTCH (Assay
| D=Hs00181117 m), G.I1 (HsB0171790 nl ), GLI2
(Hs00257977 M), G.I3 (H300609233 m'l)éxq

[01261( Hs Ode Tyspscency datgiare presmteadrodigiai8) Thednowese of

pobBERERTSA043 e SRR ARG R B o

mtensiﬂﬁ&dveﬁﬁg et €D J0gemhelshaa 08 inGhe flEdeeisd Myl bfe ditilar 10 those
triplicate. Triplicate C values were anal yzed using

observiefl dugpgiyansen Afdmgiazp@odpesisa oguess's teser-pierimbdia sudheas
orgmg@ﬁl@%ﬂg gﬂrggov(ﬁgpl f@g @g?c?)y 2{ t%?%c)res 8gt & crélﬁ?aﬁ‘g?np micelles

anount of tatyg
(Tarasooenall, i1299,isaprd) or aporebiddigg e DN A er@a@roc‘ee al,208s, sru,BM) The

L%ﬁeg As shown in Figure 5, the c glnr}gesmﬁg
criticabpisells ¢PRARIHREPT BRI OHTAREePdinARanto b o D dnpobic Effect
Formaidh ?Q%beﬂes afil %&cﬁ%%ﬂ\?ﬁnﬁ %g égghfﬁﬁl%g%l ﬁHﬁshWeW‘Y§&§19xo» is

at t epti er pote
deterntifgiasdy£+-apaviicf SMOWR-2008/ 070357 PCT/ U82007/ 083027 - 37
EXAMPLE 6 [0121] Thi s exanpl e denonstrates that

I01271i nv &ntticolmisepe Persniniands tstedae deicakad abaetipr 21l other pepudes of

i  SPRHTEORS Ok W DY) OADEL 00 8 S

for lovﬁbﬁgZhQéfﬁa:ltlse n:mct&nastlc&&ﬁémel ®btigesda selitibe and iubEé@lﬁﬁd dpparent
t est as descrjbed.in Example 2 using SK-M12
reductpf Botegy. | eiEI0g RO UASS MG E Y 1 facdim o

conceRBRBbh Pekhqs (M@r 60 hours. [0123] As shown in
Fi gure pepti dom nmetics, SMd 2-18 and SMO 2-21, each

of which contains the synthetic am no acid, BPA,
exhibit the ability to EXAMALE § he proliferation of
SK- Mel 2 cells. The inhibitory activity is even nore

pot caunt
(012815713 SRS dhos ety B e YRR DL BB e e
Sensmmﬂedﬁ)warcEXﬁ%Ecal [ifds24] Thi s exanpl e denonstrates the
itical mcelle concentration of SMJ 2-8. [0125] To

0129]mon Capser cals oldherhrerg T D hyrpldmetiSK-NaHo g h hepatorae (HepG2,
PLC, I RERG AP RGBS EP D106 0CBRINE IS nd lupe (4549) are

cultured, ift @eddina zontainemrdithey $ 015108 ve SMGi2wz et a(cBﬁééiﬁ@Mo@bf 0.001,
030' , . Phot ochen2 Phot obj ol ., 78.: 313-322 (2003)).
0.01, Oy b @hastM.i kellveasayedasreseribadiahxamplect.rAs shownrisiFigure 9,

SMO1if hﬁ'%ﬁ@ﬁ&fb&%%‘j&ﬁlﬁédlﬁéﬂew en%\f'ﬂgﬁleg H%paetndﬂl COPER%F%E%?%%& Cell

ICc environnent o
lines eklnlbmn@%150>5 include PLC, JM-1, HS766T, Co0lo205, HCT15, and A549.

EXAMPLE 9

[0130] This example demonstrates the peptides of the invention have secondary structure.
[0131] The peptides are measured by circular dichroism (CD) spectroscopy. Peptide
solutions (1 uM) 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



(Tarasova et al., 2003, supra) or hydrophobic core of
typical mcelles (Tarasov et al., Photochein.
weh@somst . 70: 568-578 (1999)). Since PCT/US2007/083027
i i ni dazoacri dones are adsorbed on quartz fromthe
aqueous sol utions, plastic polynethacrylate 10 x 10 mm
cells fromSigma-Adrich (St. Louis, M) are used for

nmost measurenents. At nospheric oxygen quenching is
lengthrqyaig cevette s 24t fpor eaTanges iarrceety e | &0 and6Qawn aitd the spectrum

of the bUHEH IS SRRLS Al A AR d¥orhdr BF e/ Sonlofn D! @l ned bef or e
and after nitrogen purging. e solutions are prepared
[0132] n d&iedrD zpettraat SMORFE ard el0e?H 16 f(FigareeH)) demen@ititshanhe
..Spectra. are obtained at 25C on a, Single Photon .
peptidRERTR e B T oy G CEHOFDXROUR RO CFio ReBtides appear

to be rd&RisBudMR, anBdH @fhan%pargrﬁ%ll%%&ﬁérg&%. aand em ssi on

nmonochromator slits are adjusted to nd 3.5 nm

bandw dt h, respectively. The enm ssion spectra

(increment 1 run, intedP?eAMPAEI0re 0.2 sec.) are

collected at the range 450-700 nm using 430 nm

XCiqhat | o .setting. The fl.uoronetri.
0133 T e R SR i8S o R Gl of e
inventjp@pt i de and i m dazoacri done solutions. The

concentration of fluorescing agent WWMC-77 in all
[0134], o Jevs sigmifacance pf difierenbissigrenin thesMARS0TINaB8027 38

f e i B Fi

e PASEITTREA) IFSRSAIEL L AIERISEIb it b BifiOp s
peptidedia vaecheabnhutanicrfelseolipttioMis 48 adhlinokeid cesidie sabithaicdwith
Al intensit.é, I%fee i._lg_of at - 2 M 'Th%yCh nges in the .

a anfl ey IEURiE ifaEselsdhior mtatigniy s deaSigpset laggmutants in
the colld¢iibpg transfer of i m dazoacridones from aqueous to

non-pol ar nedia such as organic solvents (Tarasov et

[0135]a| . Thedose residysratfhe 10th poriti@oofIMOi2-8 limaitical foutleatiaity of the

sMOESSEHES SRR T Bt 90 o of e S
positidar8 &ff SMDiTBC @ ckiQitf HRE@BAT WhérPihe [REkt pEGiGSh AFadRIHLEPRGL Ala.
in (Tanford, The dr ophobi c Effect:” Formati on’ of

The Phyt a8 @psitien An iy Bit oPoigpre 3l aniEr e nestion  ban W jubytitgtegorith Ala

: Yor, 0, 1S .determ ned. as 0.5 -1 0
witholEiffeafc apRBEb e T TR R R RSB 657, 11, and 12)
result nesdlight @9-6i9scintleas ialglye for all other peptides of

this study and is found to be around 1 gMfor each

peptide. Mcellization may be responsible for

| owaii A i .of . free .peptjde
o136} 290 R ShOREH L Y80 RANSRILLSN WPl L ShglRY B
herein pot lemely. inddrporaegddryi refer@ice pe ficisdes eatesbasif eadhptteadned were
... out in nmedi at concentration higher than 10 M )
indivi %S@C{fg‘%]é%}ndwﬁt%d t@i’)ﬁ ﬁ%qoél’%%tﬁ% b reigrcage uphyereiset forth in
its enﬁp&?hglq% of the invention exhibit different

sensitivities toward different cell |ines.
[0137] The use of the terms "a" and "an" and "the" and similar referents in the context of

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

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



[0129] Cancer cells of the breast (T47D), nel anoma
(SK- MEL- 2), hepatoma (Hep&, PLC, JM 1), pancreas
W@ Rasor@s05, HS766T), col on (Col 0205, HCT15), eEMUB2007083027
(A549) are cultured in mediumcontaining either
SMO 2-12 or SMJ 2-20 at a cppcentration of 0.001,
0.01, 0.1, 1.0, or 5 M Cells are assayed as descri bed

) in anmple 2. . shown..in Figure 9 SMO, 2- 12 and
mcorpgw&%@%thsiﬂ?%@fsaﬂapﬁﬁ rbyeredadizidually feced hurpion dhlhepethqds
s 4o REP S by B YL G BB i o
othervEs¢/NRIrE @ni@d®Gyd byrdosteak Ak wseddany std all esantpies, or exemplary

eptides of fhe i.nventi.on. have, secondary str.ycture.
languREhees "k a5 dovided Birein s dttended miyelyitp beierrllumtateghe m
invent{dandHR8E h6tQREOR YimifREBA bl ehe 2OpAIbH BE Snveehtid uRES otherwise
prepared by dissol vi ng conpounds in PBS containing 50

claimaghNajlgageage pi 8istroetitrativn shawldbeicomgiugd ab inslieiting any non-claimed

e AL spectra are recorded by an AVIV
eleme#oaggg%&ggl&%égp%rgf %Cgr%&erm(%gw\l}‘ I nstrunents, Lakewood,
[0138]\J) Pusferied BmbodifieatstdT tMOirdRABADAE AbderBed hefor) hol BIORE best

39 length quartz cuvette at 22-24C. Scan ranges are

mode kpawibtnhe gryerioss Bs gamaying At the énvepken. r Vissiations phthoprprefarred -

i f . . . .
embodifeA AL FRe abBb IS SRRET LR S & BRTP R sagipehe
foregoiry) dederimtivai rEieanvdnadrs thyeect §ieldd desanpredapiopantt yarkeons as
a. bet a-strand conf Oéc{l%i on. The r eﬁ)r 0-inverso peptides
appropgiates apd thegnynters ffeng jog dhe iREeRtigRdo pe gragtieadariherpase than as
specifit@ilPMscAbdd her&QY @Ic@&ﬂﬁfgtlys, thisWRL & grlglddgg'%? lgg-cﬁg&ag%nes and

) exanpl e dermnstrat es alani ne scanni ng studi
equivabaity pepe sdusct ofatteheecitedinght claims §ipe8ddd Heheto as permitted by

. Si i fi nce of different residues jn th MO 2-8 .
applic U8 s HBREREE P OB RIIALD i E503E st ol gllpossible
variati6f thefebf RenBdmpatsanbpthe findedfoPW¥iled GheRgidlih@iested Rerein or

whi ch each mutant of the collection has an amno acid

otherwigestlepsly epupedictedtbyoniexh Al a and every resi due of
SMO 2-8 is targeted for nmutation by at |east one of
the nutants in the collection. [0135] The Lys residue
at the 10th position of SMJ2-8 is critical for the
activity of the SMJ 2-8 peptide. Significant loss in
activity also is observed upon substitution of the Ser
at position 8 of SMO 2-8. 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 wthout significant
change in the activity. The remaining substitutions
(2, 4, 6, 7, 11, and 12)



result in a slight (40-60% increase in G150. [0136]
Al references, including publications, patent
Wa@ppBloesT ons, and patents, cited herein are PEr/BER007/083027

i ncorporated by reference to the sane extent as if

each reference were individually and specifically

i ndicated to be incorporatea by reference and were set

forth in its entirety herein. [0137] The use of the
CLAIMEPXs "a" and "an" and "the" and sinilar referents in

the context of describing the invention (especially

in the context of the following clains) are to be

cpnstr Hﬁq%cﬁaﬁe& ee/ﬁmf%gagpeaaﬁﬁéé &%épaaoﬁgi%t&ftﬁgﬁﬂgﬁ@an amino

unl ess ot herw se | ndi d herei'n or ear
acid seuencearfiagiogtiorbgf aBmbethenedTRM @ eproteirt (RHQID Nrgl),' wherein the

. "having," "including " and. "c inipg’ are to. be.
portiop (PHcHs gn 2kl anirenct oy S PEQ 1D s Fle. S funShional
fragmerlt Medrats Hi%a fiBfioM® Varidnk BT &iditr R portidiNbehs faicheAMfESment,

noted. Recitation of ranges of values herein are
whereipethe ffynctippal eadent compsiees\aa aming agid oequeaneiwhishhes aideast 90%

ref.erring.ingiVvi ly,to pach separate value falling.. .
sequergie] fich BRI NG 2 38 o R S BR Rl s sl it i
less thaf &r eaahtosHPahiabecMainiRnith, WeerRG0BE Grid8dral fragment comprises at

PCT/ US2007/ 083027 40 incorporated into the )
least 7qpatigpqus Ar1iphacds pFSEQ IReVQ@: 3, 3¢ px/4.chd Mhgreie et fagcetional

fagm o e e e R P AR O ey . ) e

derivatie¢ thereofr ot herwi se clearly contradicted by context.

The use of any and all exanples, or exenplary

| angua e g., "such as" rovided. herein, i . _

| B onadke eeieredrbet paw et r et At ity peid derivative
of claif'fl VIRESin I pDBBEmBndtidTs hgkpy. On the scope of the

I nvention unl éss otherw se “clainmed. No | anguage in

the specification should be construed as indicating

ahy nohheisalatpddr putiéadpelyneptisle ve peptadomimetiper Bitieridglsrivative

of . the i i op. [.0O1 Pr ef Yo di f thi
otciuf, e, UG E Boe AR e IR AR it oty o
SEQ Imdeskieve) to the inventors for carrying out the

i nvention. Variations of those preferred enbodinents
may becone apparent. to those of ordinary skill in the

aft updhe isekrdy Purged pelypepiidegr aeritdonpiielin or ey acid derivative
of any’ JPEERNhS So gmﬁé%instﬁé hln%goﬂl 'ﬁ'a%%@ﬁ‘#oﬂlﬁg% &Y aitho Bcid sgquence

variations as appropriate, afd the i'nventors inten
selectddofitorh hiee groupe ndnsisting @f BEQuIDANOIsc2th 33.her w se t han as

specifically described herein. Accordingly, this

pventgn, v oLl oot ek o NS Sl S
of claiggf 6t 9 igerBR RS fun8fodaY vardP boBARdes tﬁt?éﬁhin%ﬁﬁ%%@ﬁf’inlc:@ay SEQ ID

mbi nati on of the above-described elenents in a
NO: 2p ogth trleamine p¢idisivestisutioneit eny of poséimms iphds &l apg 12106 SEQ ID

_Ahnvent | unl ess. ot herw se i.ndi.c d, h i.n or
No: 233 BendBe MR MR B ERhEG PR AR
6. The isolated or purified polypeptide or peptidomimetic or fatty acid derivative

of claim 1 or 2, wherein the functional variant comprises a retroinverso analogue of SEQ ID

NO: 23, 26, or 33.



WO 2008/ 070357 PCT/ US2007/083027 41 CLAIMS): 1. An

i solated or purified polypeptide or peptidom netic
w@pisshg an am no aci d sequence of a portiReCI/G52087/083027

Snoot hened (SMO) protein (SEQ ID NO 1), wherein the

portion conprises an am no gcid sequence of any of SEQ

ID NOs: 2 to 4, a functiona fragnent thereof, or a

functional variant of either the portion or t he

f Gnct | Shaisokafesprwntified pplypentideton peptidemimstapr (ityiagididerivative
of clalgxo Hs%%ﬁ é@e{:}gﬂm&ggﬁsg%ﬁ m@ﬁ%@%&ﬁﬁwgg%ggeiu%ﬁée of any of

SEQ ID€0si 31 b3, &Qlaymept%de or peptidomnetic is |ess
than or equal to 50 amino acids in length, wherein the

nct| grrent C Ises at |east. 7 contlguous
ﬁ@? 158 lﬁEﬁ? ﬁ%yp@ﬂdé or geptidomimgtic AE¢lain, 6 ca@prising

thefolﬁdm% onah snfugﬁggrent or functional variant inhibits
pr ol |fgerat|on of a diseased cell, or a fatty acid

derivative thereof. 2. The isol ated or purified

pol ypepti de or etl or fatty acid derivative

of clal%fn% hW{ﬁ}f inetic is a peptoid.

3. The isolated or pur|f| ed poly HLO®-YFatty acid

pepti do Ne WA C rivative of claim1 or

2, V\,herg%(ﬁg{“%] X?Junc WQF?% nt conprises the am no

acid sequence of any of SEQ ID NGs: 5 to 8. 4. The

i solated or purified polypeptide or peptidom netic or

fatty acid derivative of any of claims 1 to 3,
whereightaqeenreth & selagtedifonma thef gragneansistiogpf AsdsﬁIéESBﬂmeTL (all-D)

A T e

KFSTHWA(EEIM(IA@ED@(SE@:D}DIW N8 MEWhé&re@leatidbf Yink6d ﬁaﬁiﬁLink@tu Me
of claim1l or wherein the functional variant

optiongbyrpresese gnd ﬁ@:hdﬁdmnd@ﬁlor is 6 dstacAlss argmoprapionijcacig¢gamma-

u t_an i O

aninofi oGO, GHAEAG 1o Bt AL Ao RN SR b o
wherenY ioK aCj h‘brﬁdiCj?sb OrpaRarhinopropandit bat (DRAgHimhindbilyec aéid

The i sol at or purified poly tide or peptidomnetic
(DBAYand %@gﬁl%ﬁwcfa@éawaﬂtq %aﬂcopalalg FYEISHE zunwa;preq ¢f qapalic
acid. functional variant conprises a retroinverso anal ogue

of SEQID NGO 23, 26, or 33. WD 2008/ 070357
- PCT/ US2007/ 083027 42 7. The isolated or purified
p%l y peﬁhé Gelated qeptifidbpolyperitide or péidoynimeticlodfatty eitlideeivative

of Claiglolnﬁ’f ? ) erglﬂ\é\geaﬁ]nﬁ borg@vqflaé:% é%lgﬂ%/%rs 0 ana gglld sequence of any of
SEQ ID NOs: 38 to 59.

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

acid molecule optionally containing at least one amino group.

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

o, B-diaminopropionic acid.



SEQ ID NOs: 34 to 37, 84, and 92-94. 8. The isol ated
or purified polypeptide or peptidomnetic of claim®é
w@op7sshg the foll owing general structure: BerUsiv08083027

X-Linker 1 -NH(CH2) >H CO Y-Fatty acid Sequence

X-Linker 2 -NH -(CH2) m whergi n Sequence X is sel ected

fromthe group COI’]SI sting of Ac- LAKFSTHWAYTL (al |l -D)

(SEQ ID NGO . 85); Ac-AKFSTHWAYTL (Al l-D). (SEQ I D NGO

8@53 amBe igplat ec}-po](ypppttqg)or Qogp_i@qn@mq@c ogfafty acid derivative
[ and Linker 2 is optionally

Ofdmﬁggg*r]]}{h%ﬁnlg%eac banglgi%)%%dent ly is Ay, beta-Ala,
am nopropi oni c aci d, gamma- am nobutyric acid,
aib3.n ocﬁbc oolteoirgurified gnﬁypcp’ti'deam peptidomidietivloe fagtiyracid derivative

of any 3 glaimla pP bt et B (AT TREIR SRR ik B

(DBA); and wherein the fatty acid is a stearic,
Pa4.M t The isBMkddSdripurifie@ Pbi !yﬁ%ptﬁ@% ipEptRfonGiARtit bl Patty%@id%envatlve
9. The isolated or purified polypeptide or
of claigept. ivdsrsimihe fettp pcifl analgendrisa @Gerfatpaacide  of claim 1 or
2, wherein the functional variant conprises the arri no
agéd s 0 | ;
f% | at ggé'ﬁgﬁgegérfpﬂggecg g??fﬁ%ﬁ?ﬂegé %%ttdo egoglg fa a01d erlvattve
of clalfrat Q, ywiredial, vligsmi thafdtmeldxfnohmyle@sf atcthaClﬁthimtl@ tigs fatty ac1d
erelnth fatty acid _derivative conprises.a
molecﬁ@e 1312 malesuln of E é)lnnulaaﬂé)rgmtﬁg a( N_V’hegegp ﬁpﬁgglalﬂsﬁgHz(CI{z)nCOOH
d F&REPHY H?cdHeéﬁgﬁHc H o ni
an salud faét (t:y P I %uldgj o%%%lyéﬁglﬂ\%%ﬁ%}% %i %gzgjt
| east one am no group. 11. The isolated or purified
pb@ 'y pephé elated qyeptifidd polypertideor péptidoyimetid oottty weiti degivative
£l lfﬁ’ﬂimlo wher e6| when the fatty acid nolecule is
0 Calgt ef?ntlgroﬁfrhtfé the fatty acid nolecule is
attached to the pol ypepti de or peptidom netic through
aD7 am 'Ml@e nelatbdseipasitied poIfij@ﬁﬁd% ke p%ﬁtﬁid)ﬁnﬁl@ﬂ§ bstaktRacidfderivative
Cys, honocyst ei ne, I am nobutyri c aci d,
of anyaﬁ aianas i 30 8 %lﬁﬁhﬁrocmnamsm acsllcpereDBDEAD
PCT/ US2007/ 083027 43 12. The isolated or puri f! ed
PPg ype ; .ac] i .
oFS 2 o Phe 1§12, B PRHEEP BB e phldofifeh€of B YRl dtRvacive
of claiivs Bl atheckim thepﬂlﬂi’IP tompiges thepmpine deidaequeapd oSG TBINO: T8 or 79.
fatty acid derivative of any of clains 10 to 12,

r | | to fatt
ng del {lhé 1hsgla or urlﬁecij p&?fpeepgctlée %r Ipese’ptl o%?metlc or fatty ac1dyder1vat1ve

of any of claims 1 to 18, wherein the peptidomimetic comprises a methylated peptide

backbone of the following structure:

.NCH3-Ca—~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,



14. The isolated or purified pol ypeptide or

peptidom netic or fatty acid derivative of claim13,
wob@Be7e35t he fatty acid nolecule is a Cl6 fattRCHUBW07/083027

15. The isolated or purified pol ypeptide or

peptidom netic or fatty acigd derivative of claim 10,

wherein, when the fatty acid nolecule is at the

" Ctermnus, the fatty acid _ nolecule is a nolecul e of
wherejrgihgfiimetipng) fraggrentgoaises aieast 7 somiagupus gming acids of SEQ ID NO:

2.3, oF e er N, BB frtiong! vepiont inhibins profferation ofa
diseasdd 2¢ll, ot 6 fatfiherid derivatieelthereof,Lamidf(ii paltapgdtingepdicige or
peptidom netic or fatty acid derivative of claiml15,
reinnor inis.l16. 17. The isqlated. or rified.
DTy peBEIRIGAE] OpRFF e fis 105 Gho it olron e P e
aminoQkiR¥uice OF aipBFioh dfa STnodthined ESMENRELERI (REQAID NO: 1), wherein
cell-penetrating peptide (CPP). 18. "The isolated or
the poginmi dompdispoirygeipoiadl sequepep of aundfifdiQ ED YOS tto , afingtional

derd vatd ve .of .claim.1 erein the CP onpr i t he
fragm e P il il et ki oribe GG Fgipet,
wherelrstab @lrRtiofdl fRighichi @inpitky BElpist dRoftigudRp kind AR IFSEY ID NO:
fatty acid derivative of any of clains 1 to 18

1 1
2, 3, ojferd whareia t]g@@pp@mﬁ fregmentos dwictionsl variptiipkibis pigliferation of a
: i de backbone of the follow ng structure:

discasBEBY T2 A CO NGBS | accor. . Side Chain S de Chain

20. The isolated or purified polypeptide or

p2pt i dAnecetbinamdrexpesdion exiat cdepiisapiavacledd acdyncoting a

claims 1.to 19, conprising abqut 10 to about 12 amin )
polypeptidh Somprsingap sy Sequseid eRgrian ot PVB@W%@M@@MW

RO A9 HEEINGhE h Sbigri i '

(SEQRSRQTY LA IR it RS RIS of 0
NOs: et functidne! agméns therenfper skectaonahwarieot af¢ithes dgpuentoem or the

.of any of SEQ |ID .2 to 4, a functional r agment .
functiqial B St Pherep g dispiaral et CRises Ridpast AeORuRep Amino
acids GFSEMED NMCE, 30684, ahd FGRRIM the WehcHIRSY BARRf or functional variant

PCT/ US2007/ 083027 44 wherein the functional fragment

inhibits prgdHeratien af a diseased gelbont i guous ani no aci ds of SEQ I D
NO 2, 3, or 4, and wherein the functional fragnent

04, fungty ' i.nhibi: LJ: i . :

a7 e nondloBAn Sy o Pbh I BB i tolpgRine g pyoteic
acid effdodjngen }tcd_f/}g%tiﬁél gorgpﬂiﬁhgan Erliiino%id ﬁqhéﬁce @f aphoflohi Ifiaed

nucl ej cid en ing._a polypeptide conprising an .
Smoot&ﬁﬁlﬁsmrg@au HS\N 0: lsowﬁffrelﬁ the PAtIOHEAMAE FRs AN @y acid

. D) o 1 . '

sequert e hy of SEQIDINO02 bl PAHERA frogonP el o br S AR et
of eithtuthe podivel or the fugotetal fragmedf whearinathé fimetiboal dtagu@ni @mniprises at

least 7chong§|g1tlor1]§ ra:(r}irrx]oeaggsr (gfl S&{b ?15 I\}&GZ, f3 %]rc ,Iagcrl] %\lzheierina %geiﬂrtxétional

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.



wherein the functional fragment conprises at |east 7
contiguous amno acids of SEQID NO 2, 3, or 4, and
wok@se7e3st he functional fragment or functi onal POEDS2001/083027

inhibits proliferation of a diseased cell. 23. A

reconbi nant expressi on vecgg conprising a nucleic

acid encoding a polypepti conprising an am no acid

sequence of a portion of a Snoothened (SMO) protein
nhaymaceuticah eprapesitioecqaprisingthe srpleicsenl ofielaim 320

Q I
Opuon?ﬁ% ?oﬁgf@gﬁg&ggﬁg%&%c%g g%?ptlaglre % ungtfgngl \6/lari ant

of either the portion or the functional fragnent,
- WRRr ei A phlaendoentidal ompoﬂmwmr1MB reembadant egstssibn vector

ofclaig ot OPHONE T RGP AP PEGHGTRY GO OIS val | ant

inhibits proli feratl on of a diseased cell. 24. A host
ced| CORPphAmACRiCAIRGRIPBERBA LS SPERISHRD SME 8 OWherein the
conprising a nucleic acid encoding a pol ypeptide
pharmgeswielsiopposition id swpivel Wrmulgtiemce of a portion of a
Snoot hened (SMO) protein (SEQ ID NO 1), wherein the

3%8: I O?@%@l ?6%%1&31 gggl ?%E glﬁll‘l? Eg U\Sﬁ]er ?111%% e gc]aﬁogpulatlon

is a créant, WiotibmnalointAlehg ot a paxth.ei t her the port ion or the
f.unctional fragnent, wherein the functional fragrrent

c ri s at |east 7 contiguqus. am no acids of SEQ
N 2, The plgrmaceulisel HRBPEAN OheaimA b Ve the koagwem includes

anultrﬁ{qofét'@@Vb ﬁ@ﬁt'blé!&éﬁ?%e thl bits proliferation of a
di seased cel | phar maceuti cal conposition
conprising the polypeptide or peptidomnetic or fatty
atd.d déh¢ plmmaeeua‘palanmpoﬁmon af ay df dam@@; to @8; whmbmyha

ceutic t abl.e
pharmyl o ARDoSHBAR FERE DR iorma R B A FrEREHHs Thimfidion.
of claim?21, optionally a lipid, and a
pi@r magetéthedbt inhideigirahfetatida of b @iscadd® cdDUDniHHIRE Contacting
PCT/ US2007/ 083027 45 27. A pharnmaceutical conposition
the diseatediceld Wi the Bhamar@itisal-composition o pmy obxlaimsASite A [in gn gmount
1Ll G acceptabl e carrier. -
effectlg%gﬂ %‘“&?‘Q&%@%ﬁﬁ@ﬁﬁﬁﬁ?g éténon conprising the
reconbi nant expression vector of claim 23, optionally
a34.i pi tihe mathod op bhhnﬁ&,e\uhéreialthg/diamecptcﬂbise‘n aabsti er .
29. The pharmaceuti cal conpositi on of any of clains 25

Bt caFt B el Foim B80vhere (pharviomepe.

conposi tion of claim 29, V\,her ein the topical

f 18, mﬁl ‘Bhd ®Btholl ©f dlafih 88/ Whekein@hd @BmnN i0i RiABANt, or a
pat ch.

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.



31. The pharnmaceutical conposition of claim 30,
wherein the lotion also includes an ultraviolet (W)
wo p@Ro7@35bCcki ng agent. 32. The pharnaceuti cal PCT/US2007/083027
conposition of any of clainms 25 to 28, wherein the
phar maceuti cal conposition js an intravenous
formul ati on or a subcutaneo formulation. 33. A
nmet hod of inhibiting proliferation of a diseased cell,

ctPpri dhagetndiafeny afclaives I oekfs sdereit thewpathod theats or prevents a

neopl&ﬁ%ﬁﬁgﬁH&i cal conposition of any of claims 25 to 32
I'n an anount effective to inhibit proliferation of

the di seased cell. 34. The method of claim 33, wherein

t At di basethodelflany sf tlaings 3B019t40, whbreinlthe pheiniroeutivhl

claim 34, erei.n the hgst is a mammal . 36. The net hod
compositiqn isifoRieptly administereditpdhehashal is a human. 37. The

nmet hod of any of clainms 33 to 36, wherein the nethod

t peat STRE nRIRUIFafy Bf clGRRCEY 1007, WABreRPBE phathacdliRal

met hod of claim 37, wherein the cancer | b éast
compesiinpes intpatesoratly adminisered tothaosth cancer, st onach

cancer, colon cancer, |liver cancer, nelanomn, basal
cell cargi r.h sarconma, .a dul | obl astgma,. , .
o oy P BERE et o BRI TR B TS o0 g istering

to the hyglagiarmaceliiead BowBosittorgbfl MFRS cRAMA2S & TPMan adSbunt Bffective to
met hod of claim 38, wherein the stomach cancer is a

treat o geavenithe gabcar ci noma. WO 2008/ 070357
PCT/ US2007/ 083027 46 40. The nethod of any of clains

334t0 ' t : .S,
nepl sam T O Rkl DGR e s i Rrfi o tho host
pharm3&utioal4@mpakigior iof anshef ghdiarsiPade GRiie ah amoompeditt to dreai the
. topically adm nistered to the host. 42. The nethod of
PSOTAa8Ry of clains 33 to 37, wherein the pharnaceuti cal
conposition is intratunorally adm nistered to the

hest . A3nethodBf ﬁ&a@ingfa_ﬂebﬁ@&h M¥a BbstROAYEShb AAMGRRESH e folthe
a_host conprising admnistering to the host a

host a phatnirgedial eanpassimpadiany ohclefmsadiytock2 iplagiampugteffagtigeto treat
' anount effective to treat or prevent the

the ne!@galﬁ%lg‘ 44. A nethod of treating psoriasis in a host
conprising admnistering to the host a pharnmaceuti cal
cébrposAtrhethodbf iahibithfg the akpresstn dfa @de sélec@dd ABBURE group

,effeg&,toé[eaé,the psori asis. L .
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



45. A nethod of treating a neoplasmin a host
conprising admnistering to the host a pharnmaceutica
w@opoH3sT on of any of clains 25 to 32 in an aP@UKE$2007/083027

effective to treat the neoplasm 46. A nethod of
i nhibiting the expression of7 a gene selected fromthe
group consisting of di-1, GJ)2, Ai-3, Ptch, Shh

in length@hertdEShe AR tiEnA YIRANA 3bBAsdsNBE £8fno dcgi & %lcé %?%Eg ID NO:
cel |, conprising contacting the di sease cal T W

80. pharmaceutical composition of any of clainms 25 to 32
in an anount effective to inhibit the expression of

t ge : met hod of ..i nhi biting the. Hedgehog

< Pnar Ues o pelrBRdRSe g gt oF B el TRt orany of
claimeb P20 &idy¥p inahé mahiBetutd ¢ ahhsdasssht §6t theavth br greventin cancer,

. pharnmaceutical conposition of any of clains 25 to %2
treating psapasisy Ot Heatieragieoplpemtip aihalfi bi t  t he Hedgehog si gnal

transduction pathway. 48. An isolated or purified

peh ypeRptd : a5 RS : S i no .

ag(:)'d sgcﬁj)g}ﬁjg gﬁ%?&?éﬁ’ g?t [ onétg:forgg@jrr%% ﬁ%ﬁ"e@% y of claims 1 to
20 andp fceitreatiiBHQ fréveNGng tincenhentnnpdohiasis, e tich iy £ AEAPIAsEES a
host. &N am no acid sequence of any of SEQ ID NGs: 5 to 8,

“or a functional variant thereof, wherein the
pol ypepti de or peptidomnetic is | ess than about 50
am no aci ds WO 2008/ 070357 PCT/ US2007/ 083027 47 in
| ength, wherein the functional variant conprises the
am no acid sequence of SEQID NO 80. 49. Use of the
pol ypepti de or peptidomnetic or fatty acid derivative
of any of «claims 1 to 20 and 48 in the nmanufacture of
a nmedi canent for treating or preventing cancer,
treating psoriasis, or treating a neoplasmin a host.
50. A polypeptide or peptidomnetic or fatty acid
derivative of any of clains 1 to 20 and 48 for
treating or preventing cancer, treating psoriasis, or
treating a neoplasmin a host.



