SMOOTHENED POLYPEPTI DES AND METHODS OF USE CROSS- REFERENCE TO A RELATED

APPLI CATI ON 100011Thi s patent application clains the benefit of U S

Provi si onal Patent Application No. 60/855,422, filed Cctober 31, 2006,

which.is incorporated by reference. | NCORPORATI ON- BY- REFERENCE OF MATERI AL

SUBM TTED ELECTRONI CALLY 1000211 ncorporated by reference in its entirety

herein is a conputer-readabl e nucl eotide/ am no acid sequence |isting

submitted concurrently herewith and identified as follows: One 53,510 Byte

ASCIl (Text) file named " 701943Sequence_ST25. TXT," created on Cctober 24,

2007, BACKGROUND OFsiiHETHNVENTFGNA08ABLCanae i sioaueeddey dysregul ations

of signal transduction pathways. One such pathway is the Hedgehog (ElI-1)

signal transduction pathway, which involves the Patch (hell) and Snpot hened

(SMO) proteins. ThepattiwiyREEERSEERT Oat REDATERRIOAC6TIERY | growt h ( Beach'

et al., Nature, 432: 324-331 (2004)) and was found to be dysregulated in

several cdff¥éls, Tihrarigal mglidsHengeing dvdspeilt KAV dan Srogtsioak! Pale@ampndicatiost t ., 227:

99-104 (2 c S QT hez.: X r tl. Acad. Sci. U

S A o R B O e e B erasi e a1 Nature,

425: 846-851 (2003)), colon cancer (Dollard et al., Surgery, 139: 665-670

(2006)), liver camceRPOBATKIN-CR -REFERENCIEAFNATHRNESSSEMETIEIYA48- 757

(2006)), nelanoma (Pons et al., fdddrpoiiansh < Oncol ., 8. 466-474 (2006)),

basal cell carcinoma (Lamet al., Oncogene, 18, 833-836 (1999)), and

medul | obl astoma (Berman et al.. Science, 297, 1559- 1561 (2002) and Roner

et al., Cagger RefomoBad WIAbreARA8 itf 2008) hereihhes Qritedrdlesid e for

inhibitors of the TM pathway for use in_treatnment of cancers. BRI EF SUMVARY

OF THE | NUERMUERETHOGAT Traehsqvising Bh o orrawesny bpspith eulddarifplis fi ed

pol ypept i eglios: @ndeptio e ARt Crexf SildvRided 850 Brab Sdh¥n-a 005 detri Vadaive t her eof

The pol ypeptide or peptidom netic conprises an am no acid sequence

cor r espondi R§obg - &99“ on of a SMO protein, wherein the portion conprises

an am no acid sequence of any of SEQ ID NOs: 2 to 4, each sequence of which

generally corresponds to an intracellular |oop of the SMO protein. The

pol ypeptide O pepti dom mMBACKGROGUDE QF THRGNVENEIORr agnent of the portion,

whi ch functional fragment conprises at |east 7 contiguous am no aci ds of

SEQ I D NG, 3, 4. I . ' ] ic C be a

functi onaﬁeoégri arcljt%[1 i lstc%%g%%?%%%%&%{rl&gfj 9{1@?&%%@%@8%%}&%9 %garr%enstuf’ g The

i nvent i vepgbvype peittdsehan G eptriatiomsdmet:prsatifwayc hidh mgolfrat thyPad @teh)

O e waimy Sheneal (hrchhong! i AORRINLS, 2 4.IHNSE LRNgL.YBH @RR) 1 NN BTt
(Beachy et al., Narure, 432: 324-331 (2004)) and was found io be dysregulated in several

cancers, including breast cancer (Katano et al., Cancer Lett., 227 99-104 (2005)), prostate
cancer (Sanchez et al., Proc. Natl. Acad. Sci. U, 8. 4., 101: 12561-12566 (2004)), stomach
cancer (Berman et al., Narure, 425: 846-851 (2003)), colon cancer (Douard et al., Surgery,
139: 665-670 (2006)), Iiver cancer (Sickiick et al., Carcinogenesis, 27: 748-757 (2006)),
melanoma (Pons et al., Clin. Transi. Oncol., 8: 466-474 (2006)), basal cell carcinoma (Lam et
al., Oncogene, 18, 833-836 (1999, and medulloblasioma (Berrman et al., Science, 297, 1556-
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

16004} The invention provides an iselated 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



di seased cell. [0005] The invention al so provides conjugates conprising any
of the inventive pol ypeptides or peptidom netics, or fatty acid derivatives
t hereof. Further provided are nucleic acids encoding the inventive

pol ypeptides, as well as rel ated reconbi nant expression vectors and host

cel I's.. Pharmaceutical conpositions conprising any of the inventive

pol ypepti des, peptidom netics, fatty acid derivatives, conjugates, nucleic
aci ds, and reconbi nant expression vecjors are furthernore provided by the

i nvention. [0006] The inventive pharmaceutical _ conpositions are useful for

i nhibiti 'fgyg;' f. i E§$§§ .such _that the iLnvention
nDreoverQ%g%§%%g§ a n%%ﬁg:ug@e@%ﬁf 1t g§%¢%l?#@f%%?gﬁmgﬁeg%g¥§gased cel |
The net heehepdimprirspends drandctdcegid repdif Sedd€d poedit. Tictphlvaeptidavent i ve

phar maceuyt i.cal . sition. in.an eff.ectj.v o.inhibit proliferation
of the dEé%%@%lE%%P%%hfbﬁﬁqf IgﬂgﬁggﬁﬁH%Hm%?%0w5§§%%¥ﬁ%¥ﬁﬁ@?ﬁgds of use of
t he i nventmmreepdidaandlceutigioad antompddsiof SBAID NOcl, adirdg Tae pelhpddod: treating
or preventi. cancer in host, a hod of treati.ng.psoriasis.in a host, a
met hod of eﬂﬁg grgil?ertfﬁ S SR AR li"/?lllagpﬁt)dé? POTR TRt @H%H&B?E?Wﬁ%i 1tkieng

expr essi onewmfve aclgespddsehs ptreidoiinencd (hehgigugnceikdestitives @& i -1, i -2,

di-3, ch Snp, d NES in a.diseased cell. BRI EF DESCRI PTI ON OF THE
SEVERAL %ﬁ@%%ﬁg@ 6@6@%&%%"6%@? ﬂhaﬁ‘?tgﬁ %H(Li%&wéﬁ’én ?f@ff@?/b‘;%ffm% Bl e
| vl CF- 7 bizeasicetancer cells (relative to a control) upon a 48-hour

t r eat men a nction of concentration of SMDi1-1, SIvIQi2-1, and SM)13-
R O skt e R A A e et e Dl o

i nvent i oRolyfp0@RFhaienZndepbichty ichbdsvivableetteebl Mmes mafvi@astd i C
adenocar ci nonma . cel | s up n_treatn?nt wth 0, 5 or 10 04 (white,  black,
lined baP¥lei;ad &E‘H%ﬁ% YIRS R G ehEs Wel/Bt rlajed reqgpbigpy;epprpssion3

[0010] Fi gastces dhddepicelss Hnhenaferdital vbaklsRioMEmprERE sy 718 @ldMe:. to a control)
upon a 48- hour treatnment with %gfptides_conprising am no acid sequences

] At e pol
based onPURSPLERSREPIIADHEEETE! BINasclq SEFHHES CARLEID BEBIEHS: 8% accor dance

with an eabachaebipr@bioh RedroMe Akhemord 884 0ME 6ivéydepi cts the 1)/0 of
vi abl e SK-Me12 cell s upon a 48-hour treatnent” wth SM)i 2-8 or retroinverso

anal oguelI00&\p; Dierigvaniye Bppnesuiral coRPaviies dareein\iet hhiditine pebfiraent of t he

i nvent i ORga diseased cell, such that the invention moreover provides a method of inhibiting
proliferation of a diseased cell. The method comprises contacting the diseased cell with an
inventive pharmaceutical composition in an amount effective to inhibit proliferation of the
diseased cell.

[8067] The invention provides other methods of use of the inventive pharmaceutical
composttions, including a method of treating or preventing cancer in a host, 2 method of
treating psoriasis in a host, a method of treating a neoplasm in 2 host, and a method of
inhibiting expression of a gene selected from the group consisting of Gli-1, Gli-2, (Hi-3, Pteh,
Shh, Smo, and NES in a diseased ceil.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

10608] Figure 1 depicts the % of viable MCF-7 breast cancer cells (relative to a control}
upon a 48-hour {reatment as a function of concentration of SMOi1-1, SMO0i2-1, and SMQi3-
1 lipidated polypeptides, in accordance with an embodiment of the invention.

150097 Figure 2 depicts the viable cell mass of gastric adenocarcinoma cells upon
treatment with 0, 5, or 10 M (white, black, lined bars, respectively} of cyclopamine,

SMOI3-1, or SMOi2-1.



[0012] Figure 5 depicts the rel ative expression of genes of the |ITH pat hway
in DU145 cells upon a 48-hour treatnment with cycl opam ne, SMi 3-1, or

SMDi 2-1 pol ypeptides, in accordance with an enbodi nent of the invention.
[0013] Figure 6 depicts the % of viable SK-Me12 cells upon a 60- hour
treatment with SMDi 2-8 or peptidom netics containing a

4- benzoyl phenyl al m ne (BPA) residue in place of the Trp residue at position
5 of SMD12-8, in accordance with an enbodi nent of the invention.

[ 0014] Figure 7 depicts the toxici of the second intracellular |oop

deri vat i 3@%5}( srv%i re 3@?&0@. fP%?/ﬂe%f)W%%cM@ ioslls felpdriare9ynela®oyettr ni ned by
MIT assaYohireSitelbdz, FlRReIE @bl Alntigs ad8sdiuiceEXRABH @8- i@t he pepti de
conpounds, in accordance with an enbodi nent of the invention. [0015]Fi gure

8 depi ct U (f9p eEBIE REE BIRTeds ibArcyTHRNSA STy sERediFeT Ff Gic ipYeabes wi t h

i ncreasi I 24846 W MoGrslie £ Qe I - & fot. aent of the
i nventi omgggmig%ié gu%ég }JS idep/)aia(%:t\sbt?hggg g%%eﬁ?%‘%%@gﬁﬂ%f rgéﬂg? cancer,
mel anona SM{&pt06 MreIyREe prafehen b MO ITah eet SEEL-§7. upersosirprestithent o SMD12- 12

(di anondg) Q%m0 4220 LSQuUares), in accordance with an enbodi ment of the
i nvention. %%17] Figure 10 depicts the circular dichroi smspectrum of

SMDi 2- 8 (Hitalnondw)reandtpBhQrelb6 v¢ trrrcangh eSdenpegitthadds paDETAINIED DESCRI PTI ON
OF THE | ) 0f ej [ AAS prot ei.ns whi ch

Funct T on TR PHe EE gL Et Rl SLDRRRE IARSTRIMARE R o

I nst ance acdeuangfwithandmndercsort thdDevwatiopment 133: 3- 14 (2006)), which, as
di scussed.,i. s relLate 0. sever.al. can e. .. breast cancer, ostate
cancer, quéﬁlach%%ﬁ%e#? lcisﬁg‘? /O'ﬁ%}s%l%%%}t%%}zncgﬁ%mﬁ @}O%HWF?%E‘@FI ul ar

domai n, SEMEDSLE pasideRbianecc ol s4-bitb gehdntal-ate | Rk plesib@ap$lacamd an
intracel | ul

r _damai n. .SMO. teins.r eseg‘ol e a 0-protein coupled receptor

(GPOR) | FIEgenET At~ F8RaT gy UL O RppEareor 6o GHE AP PP SRR T4 1 om ¢ he. GPCRS.
Exanpl esi@tntoMO protei ns include hunan SMO proteins 4 (e.g., GenBank
Accession No. NP. 005622 ( SEQ IDNQ 1)), as well as orthol ogs thereof, such
as mouse !4 pr BTN PEGhS oEsBaRS KEeESETH !N oNplerigBoPRiSMPat - SMO
pr ot ei ns if Ribles) A8 BBRANK | #‘%@aﬁ%&ﬂ@ dRrmibE B3093 N say il Skinvdid BV P OL €1 NS
(e.g., GenBank Accession No. NP 523443), Zzebra fiSh SMO proteins %e. g.,
GenBank %3 efwid8h allgxposure to the peptide compounds, in accordance with an embodiment o

the mvention.

[6015] Figure 8 depicts the fluorescence emission intensity measured for probes with

increasing SMOi2-8/WMC-77 ratio, in accordance with an embodiment of the invention.

[0016] Figure 9 depicts the growth inhibition of breast cancer, melanoma, heptaoma, and

pancreatic cancer cells upon exposure to SMOi2-12 (diamonds) or SMOi2-20 {squares), in

accordance with an embodiment of the invention.

66171 Figure 10 depicts the circular dichroism spectrum of SM{(i2-8 (diamonds) and

SMOi2-16 (triangles) peptides.
DETAILED DESCRIPTION OF THE INVENTION

10018] 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 intraceilular loops, and an intraceltutar 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



NP 571102), chicken SMO proteins, (e.g., CGenBank Accession No. AAB84389),
African clawed frog SMO proteins (e.g., GenBanlc Accession No. AAKI5464).

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

i n]E racel | {ldlgali}_ehﬂlﬁﬁ mﬁesﬁmfo[m__m]sm (gsedpher.eiy asd ﬁrﬁlﬁaﬁ&ﬂh%éﬁ%ﬂz’&?pt i d_e;'j
refers to a single_chain of am no_acids connecte one Qor nore peptide
bonds. | nsug%??ngﬁﬁﬁy@, PrORIES (S ?ﬁ@%h%%@%gé‘g‘ B Mﬁﬂ%@%ﬁt g¥peptiFdes, and

Eol épegt i des efiBancemgh No. P _cnzis?is@qi ﬂdit{ﬂlgf M?%ﬁé@s @l lrasinone peptide

ond. For purposes_herei t he pol ypeptide of the invention conprises at

| east 6 p@ ﬁgﬁﬁﬁbﬁgéﬁgégaﬁ?iﬁégBﬁxﬁ%Pgmﬁﬁﬁ%%d%ﬂﬁﬁﬁﬁﬁﬁmF@@é@?The i nventive
pol ypept i 4R S 7¢ AN khiSien HM@F a0 GRGHeNCR Qlond P QA B 0f A BcanSMO
protein. That,is to say, that the polypeptides of the invention do not

enconpass” & FEMY BRGIR (o0 PERRPhEcsiPproteihsi40dlg., SEQ ID NG |. In
this respegiy t hﬂxe'irﬂ%ﬁcﬂa‘p\f&/i&@!ﬁ&@ﬁ%ﬁ@?ﬁmﬁﬁ@&bﬁ@ptih;@&ﬁn 0 1ARQHE 780 am no
acids of a wld-type SMO protein. For exanple, "'the I nventive polypeptides

conpri se FESEICAEFORBHOIUTOO 20RT196 Ohe FHE msptein. whdreintiarertomooppdeeim. Mst
pr ef er abl yind D& deBYGHL dr4sy BOSPEPNOAES COBRY, | 58nkA SSadhan (ahout 75, e.g.,
about 50, éﬁino §@¥QS of %"mf¥§-txpe Sﬁ[fgrétei%%Egﬁg%ﬁggg%%rred is that
t he i nverfipsatipyl Yirsipt! itelesingenepulisieonpiohn SMO rresciab ot exa@plarfiEDIAE0ds
(excl udi ng.cas (R baaRBnllSEHSRRIL LN bIRRA) TS RON LI AN, [ he SVO
protein, in accordance with an e di rent of the invention; conpr?ses an
am no acidd S88yuence of any of SEQID NOs: 2 to 4. in this regard, the

i nventiv yp j - ri CONSk.st tially of, or consist of
R e e i S T T
porti on obutehied SMDepr otoed pepidmipnils ds tanregail.ribe ot dnsegusageptfs,any of SEQ
| D NGs: : . S, I r W\ Lve. pol ptides c conpri se,
consi st Qs ioh By SRRt i, DRI R R R % “SE0 1 b ho
5, 6, 7, bond &or pEppR0Reiditriot pdedpiide dflie iscoper @inpribe a RyeAbbo: ar e
function%h{krggnﬁﬂﬁ%xggwi%gﬁ%ﬁﬁgntive pol ypepti des descri bed herein. The
tem " f unctional fragneﬁ?‘ en~used in reference to an inventive

pol ypept iféR21if ef Ehs mventaayolppaptidarcoperiteiannmifo dlisepehypeptbaen of = t he

i nventio i ch rt. or rtjion retains.the biological activity. of the
poIypeptE%gyg?%ﬁh?@ﬁf%%)%g%?E 5P?Y$?ﬁ$$ éﬁﬁﬁWﬂﬁﬂ%ék%&?ﬁgTP“Tﬁng“nctiona

f ragment leat, béd-ampy SMagoet, €on§EQ B NG: Comtihigueps:,and inenaed ds of the

pol ypeptide of. which.it is a part, provided that the functional fragment
bt bi ¢ s PRI aEPaT l6F e eE ALLRB HIS oEa A BRI ME BRENES enoompass,
for exampkenpld, hesevepaved®1@tptBs dvent ievahPolbyREDL kaldothRt of £k@-Hpd he
ability E i nhi bi (@[olgj%}ation, or treat.  or prevent a disease (e.qg.,
cancer, g@%PFQ?Fﬁ-S}Q bFicast 2*3) thegpyegihemppypeptidesqoamise efdhasghariaxieht, or to a
hi gher ext@nto, aasnotbs pad @M-tReVEERbicHE AlddbrEefel BRGeHmt SvbhR. par ent

pol ypepti de, the functional fragnment can conprise, for instance, about 10%

25% 30997 BRRFiiESIFPBERPOBA940 BEYh L GrninarcKts (Brivdig apafBhtes pistusépt i de.

[ 0025] Thegefmncti onal fragnent can conprise additional amno acids at the
anm no or carbox% termnus, or at both termni, e.g., amno acids not found
in the afl%8 acitr KEIet dis DHOPHESH AT atsprdpseypepricaeodiDesiof bl y, the

addi ti onghedihNQnRakdSn GQiRQkidistherdb &F SR otRedl 8l:091 fali; fyngtion of the
functional fragnment, e.qg., inhibit proliferation, or treat or prevent a

di sease (& lyentEanaridaeEp Casmscpwpritastyally Nbrecaeisi o abkyinottié addi ti onal
am no_acids..ghbaqeet he. biolpgi cal activity, as conpared to the biol ogical

oy

activity of the Parent pol ypepti de.
16623] Alternatively, the portion of the SMO protein comprises an amino acid sequence

of any of SEGQ ID NGs: 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: 3, 6, 7, or 8.



[0026] I n a preferred enbodi nent of the invention, the functional fragnment
conprises at |least 5 contiguous amno acids of SEQID NO 2, 3, or 4 and
inhibits proliferation of a diseased cell. In a nore preferred enbodi nent
of the invention, the functional fragnment conprises at |east 7 contiguous
amno acids of SEQID NO 2, 3, or 4. In a further preferred enbodi nent of
the invention, the functional fragnmentsconprises at |east 4 contiguous
amno acids of SEQID NO 2, 3, or 4 and inhibits proliferation of a
di seased mebd]. Thenfisneth00ade JHRAMRRL 0PI HRCHLIY 8MNLAB &8 QL exanpl e,
conprise an am no acid sequence selected fromthe group consisting of SEQ
| D NOs: 5Ptippegtideggpsciippsithgiate, Therenr Gpretipesh Eprehend gkt usedin reforepesiteen an ani no
acid Sequi%ﬂéiﬁix@ﬁh%a}pﬁ(@e 1fefe%rﬂﬂﬁ1g£tr &%Q;beg%?ﬂé%bﬂfggﬁfdeﬁs hPe%,:w qf o 33.
na t o n

Al so, the functio fragnment thé 1 nventi n consi st essentrally of
or consi skGE Podien EigiRGha bicw gkalpgetiteoidie mipepfdeSEQhidd iNO8 pa9(tko 33.

[ 0027] Fur thek »bi06hHa8d i e t.0e.8 | yent | re functional
variants %f_ tﬁe_glligér}ivge]tﬁti ve po%}plg%%’?lég%,&ggﬂ\ker#fgq%gp&lﬁggﬁnbﬁ%ug\?%% ants of

t he i nvertoiveadidimd ticqwlireftrdaghwhics itdespat, padided thek the fflheotabirmamidunct i onal
variant" .as: her.ei | ticie havin 6 substantial or
si gnifi ca%?lbgigg%%%{eﬁl& %Fea:ﬁq%etg %ﬁgélgsﬁ%gﬁ%%?gg"m Py nf)%lf'éaﬁ% S UPEpRde or

par ent f urieis pbmahvenageyreptidettha hetfiv fetabdmalo ivdbi aniifaeica) drs=kthe bi ol ogi cal
activity Lhe..pol ypeptide or functional fra nt of ichit is a
vartant” Eaer SRG G EE Hiie Plonleioiie R op f BRE e OB ATARE of (e
i nvent i ve lpgicy peptti dehedesar phigepher éh refétie (pae paknpRlypaRkide) and those

variants of the _functional fragnent descri rejn (the parent functional
f r agment )ﬁ?%lg?ﬁfr&?&?% The™dhri ‘frjnﬁladm?ﬁ‘ﬁ?%?ﬁ (9°p£§f31' e %9%0 6808 di seased
cel | to a0si,86%asr eoct @fthe dakt@r SdypRp@Xt ent, or to a higher extent, as the
parent p pti.de or parent functional fragment. In reference to the
parent p Rj{% ptiﬂ@ ﬁﬂﬁmg%ﬁlgﬁ?mf“&ﬁ%‘tqoﬁrﬁ’gise%dﬁgﬁﬁ@ﬁf@nq%?@sﬁhﬁ#@ﬁ@ﬁér vari ant
can, for dustanREenuder @bolheastinade Uimidl %:dSVe0he % th8 3o 30Xk 8%.0r nore
identical in amno acid sequence toé{%_ggﬁﬁar‘ent pol ypeptide or parent

@ 1

functi ondf ﬂferpéﬁMYpe{’Wz BICTFELE g e iagife deem intfiire witathpl e,

conpri se 16 HMAe: @Cdrdh-SBAURAY &a0hedNEs  RELE 2&1@&&)/&?&1&69?@{3&5‘; Lent
functional fragnent with at |east one conservative anm no acid substitution.
In this FCEgards-etHecTurerPERaronsgisl. drieredatirablontyr agdtierbaraing nddaci d sequence
of the papghte BOLMRERL 48V, a?&fnﬁﬁfad&é‘&%%ie@&%aﬁ)&rtﬁ fihe AR 10O, three,
four, five, or nore conservative amno acid substitutions. "Alternatively or
addi t i on@blyyeptidhe functional variants can conprise the amino acid sequence
of the p p i.de : f .1.opal. fra nt wi.th at | east one
non- cons r@gii Vg&g%&%&feg& g&g{i}%&? ??lﬁtu#{%%dnf ﬁl%tﬁﬁﬁcé‘)l?&é 2 e ersﬁsrfgti onal
variant d¢ant conpiogeartie sedi sfGEACITUNSeg e rokbardfintiibies jpalifemtiorpstiay pept i de or

f I i.fh h . o ,
par et UpcLLeSal LRGSR B BB 0! DS RES r

non- conservati ve am no 5 utt on
for the nenptensdsayat ¢onegzas roinaatids SUHEY 1T NO: 01, 604.NBt: drhehfaredwi th O

inhibit th Oqbi (&)Itogj£ (_:alv atcti }gg%%ﬁ)f %Fre functional variant. Preferably, the
non- cons&PVAL TVE A AL B¢ PR T RBR e AN B R o8 BYFEHMIACt | vi ty
of the fueesdfeEal IDEOI ANt or SudhntikiatpréiFeaiirdragiealed 89t i Metiynafad he

functi onal Varigrﬂt .is jncreased as conpared-to the parent egq(gl ypepti de or

parent f UAEETORLYS FVEGIGAES 1IGHEp HHem P sgha acibienmessarcst drabl y
conpri seteneoulofiigg 6OTERIY AlUsVe AT Meidehd, fBSliiml ks Ganservative
am no acid substitutions are known in the art, and include amno acid

subst i t ubTTBRTEC Ph AR AHC SFRICRGTISHEC el HgEroTg ceasitiak nf PG &P d¥s: Ard/ or

chem cal 3pr QRERE BScto8a1SNERBRAS el AenBROLR AL R0AG G LR HAS, he sane
chem cal or physical properties. For instance, the conservative am no acid
subst i t UETEA 28 RcWencaRt &t dicE Qi W5 4dp @ subst i tut ed for another acidic

am no acj e.g = Lo - 111 > 1 1L side chain
substi tu{agcziﬁf orF%ﬂr]lf(%its%gr%%d%#%) 83%%1 \g\}le? egﬁéﬁlgaﬁ%’g#g[}&s&{\%g&%%g{%” (e.qg., Ala,
(By, Val invetige pelgpeptifast as wRilles fPcopnaliggianvaf the étventve fendiiasil Gagménao aci d
substitu : nother. . hagi ¢ am o] s,._ ArRE, .etc. an.amno acid
with a p%ﬁ%%}geg}he erﬂbtggf F\engu S '?til @%%a@o!ﬁgg% HEF AR Ko %O(J:%ﬂ& PRITH ™S a pol ar
side chain (Asn, Cys, Gn, Ser, Thr, Tyr, etc.), an aromatic am no acid
(Trp, Phe, Tyr, etc.) for another aromatic am no acid, etc.

[ 0030JDesirably, the functional variants of the invention conprise at |east
4 contiguous amno acids of SEQID NGO 2, 3, or 4, have at |east 75%
sequence identity (e.g., 80% 85% 90% 95% sequence identity) to the
parent pol ypeptide or parent functional fragment, and inhibit proliferation
of a diseased cell. [00311For exanple, the functional variant can be a

g~ 8



NGs: 17 to 21 and 23 to 33. In this regard, the functional variants can
conprise the am no acid sequence of any of SEQ ID NGOs: 38 to 54 and 57 to
59, wherein Xaa is selected froma group consisting of Tyr, Phe, or BPA,
[0032] Al so, for exanple, the functional variant can be a functional variant
of SMDi 2-8 (SEQ ID NGO 23) conprising the ami no acid sequence of SMi 2-8
with one of the amno acids at any of positions 1-7, 9, 11, and 12 is
substituted with Ala. [00331Alternatiwely, the functional variant can
conprise a retroinverso anal ogue of any of the inventive pol ypeptides or

f unct i onakibdimegre Bizsirdes sijhbrd iken®ion sinThey ek PhrefigblRLveLSanal ogue”
refers to _a polypeptide conprising. a reversed am no aci d sequence of a

par ent pdfSAHEmR Faghed Rl IRalopH &2 FrardPabisiegisalmedviroftirerchigertse nver so
anal ogue of WheflorheAhALoM e Ny QEMA UBulcBodal Sarfnts ShAMLIALS ) r!fu e same as
the am no acid sequence of the parent polypeptide when reag romthe

C-t er mi ndB5e ATtaRE OREeSPYFIHES O YRERIR éﬁ%b@?/hewm fihy essqmepeivneptide) ped r oi nver so
anal ogue n@a64iafs of e @R ARSI EScha nBelrSAIBhraf ] id, as
opposed to the L isomer. Fqiggﬁb?éﬁﬁ%}%e}&d&roi rﬁ{/g}fé%&%ﬁ%{%gﬁgﬁgf t he
tripepti dieat wiunths 2y h adibdrralferboael diisewd efit e «@inilanleateMalks same whi ch each
am no aci.g:.LS,t4 i Wi . i i t functi onal
Variant rSrorably enar e Pk PR sE O b b Bl Bng 25. 26,
or 33. | rctenghes tp dgargnt nobeetign ot poermifinedriah fregroonid Sagiotteadm: no, aci d
sequence af: - 55034740 s )0 The polypeptides of the

i nvent i or‘g&(1 P%U%&%@%ﬂ%}%}l é\%)%ilm?f g%/g’e%t/si 95%%&1%%8%??%%%8%?9 H'S) can be
obt ai ned aby sepetrodsiok prrevipolypertiide capargnt Suictalal Bagrenhods of de novo

synt hesi zj pol I [ escribed in references, .such as an et al.,
Fi noe So I%él’dgg%h a;ﬁé@ ﬁg%'!f 091512"%?3 tcgné 3?*5@8%1@ orar o tg}%?lg‘inf’ ?Clé’rgeé%l%l?"e &E%r d,

Uni t ed Kipargolglyp2006 pr Pept: fdetiantir2netmeivinh Brictg: ArabyshativeeshinhRaid, R,

Mar cel Del.dger.., l.nc.., 2000, i.tope Mapping, ed. Westw000d et al., Oxford
Uni ver si ts‘ibsﬁtr“{é%% g foefg%@ ot Vﬁ&&@&?* 5 R UEOSessiUERE No.
5, 449, 75 e phlesopolygebteeppiree Suredtnab &a graan mith Dad e, producest msi ng t he

nucl ei ¢ aci ds {_descri be%I hgrt, i.n us%ln%qmgt alndar %Hr econbi nant. nmet hods. See, for
i nst ance “CREAKBF G RIS ACK) SUOSUREIORY, | A tRaly S ler oty el aBEcaewY yarlvaual , 3rd
ed., Col darSpkiphg: thabhat 2B eSSencCol the Ppichit@iyiasie b p Mt 43R%snaNd Ausubel et
al., CQurrent Protocols in Mlecul ar Biol og%, G eene Publishing Associ ates
and JohnTPEY WEL &gl opqyion-PERRATVARE F ATHBY A G hE B o fethopsase it des of the

i nvent i ofuntiidial weinGad tighisonalitoagrenl enand funehi Malep¥@r d-3aks. [ her eof)
can be igolated and/or purified frgma source, such as a plant, a

bact er | LFPe Rl PREREE W TS, TOBF V5> CAMOB IO ORGHEYC aiBe adikt hods  of

i sol at i oRuramaigdr irf i3 akdeORis Qe B For KIROWR. chike b N8V B in A b BL ARl Y, the

pol ypepti des described herein (including functional fragnments an&

f unct i onBPt WES aR{tE of BBIPE §F)bidascd actisyi ohibs funstorst viobttaPreédaldprfver ci al | y

fr om conpani BsredGh adio Uk LRERGM e s GAhio1RaRE 4 de; l,gs Corp.
(Gai thersburg, M), an_(c:i I\]/l_JISti pl e Pepti dfa. sﬁ%éﬁ'@é%%ﬁ%ﬁ%@%@ In this
respect , Varigat fush &1t 1hg iojeiophesprindedhe anciivaal syrnuh stingsasseoontmpaadto,

i sol at edy,. 340 RBMHAE 19035 A §QRovi ded by the invention are

pepti dom rrgti C?Dg&%ny %%Ief%ggﬁ nvent i ve pol ypeptides (including functional

f ragnent B63Hd f Uirciunanad] veremisaneispbldesopiitede henetk nonsttvetiteamine acid

"pept i doy R .c" ej. conpound whij.c as .essentially
the same BRI CARARR LD Skl B R R e A s

modi fi catddnsstitivans imeigase aife stddhiving tyrtabr pHyiiot! agd/cadhefitacib@fies A
peptidominetic includes, for e e, those compounds conprising the same
am no aclls(%rg Cé%gq%gﬁ%‘eml{% g nélbararcédgt%%ﬁlasi & 501 TERRe O&é’ﬂwctajrcmprﬁ FrYFst r51(’P:’Ied backbone
bet ween ihwencerthsromesroftivt heinantideuiadivtsn cAddizh hatiakiyho sciieupgRkicdeni rnetic
can conprise synthetic.or non-naturally .occurrjng amno acids in place of
nat ur al vaﬁfﬁfy ?W%ﬁ%lgg"“&’ st @O@G%rluﬂo Ng %P‘?né’ala%%%ﬂ}%nt; t he

pept i dordub®irited fos ambtipe phiob deid THE atrefpoldpRptridc. A iNs8d herel DL efers to a

peptidorni ngtic i ich the sidechains of each am no acid is appended to

t he ni trjgatgﬁ“eaﬁ lé’n? @fm?}h%m‘étﬁl%ﬁﬁcﬁl@% a&’g SUHRIEE o BOhFPEr BRECEs bon.  For
exanpl e,(Lpeptoictls), gatnibeasoORgh desetsiaschbsubstidiutetogkycinesinkigch have
repeating units of the general structure of NRCH7CO and which have the sane
or substantially the same am no acid sequence as the correspondi ng

pol ypeptide. [0037]1n another preferred enbodi nent, the peptidom netic
conpri ses an altered backbone in which the bond between each amno acid is

nmethylated. In this regard, the peptidorninetic can conprise a methyl ated
pepti de backbone of the follow ng structure:




Si de ChainSide Chain 9 [0038] The pol ypeptides (including functional
fragments and functional variants) and peptidom nmetics of the invention can
be of any length, i.e., can conprise any nunber of am no acids, provided
that the poly-peptide (or functional fragnent or functional variant

t herreof) or peptidomnetic retains their biological activity, e.g., the
ability to inhibit proliferation of a diseased cell, treat or prevent

di sease (e.g., cancer, neoplasm psoriasis) in a host, etc. For exanple,
th.e inventive polypeptide or peptidoﬁninetic can be 50 to 5000 am no acids
| ong, such as : 11, 12, 13 14, 15 ,16; 20, 25, 30, 40,

50, 70, 78 POlfoﬁde s <A9i15@’5 @7‘5561"2“66 TYSOUC-- Abromsgraminoeid Foo PheGen 900,

1000 or mekg famhdterakh@se dnfind @Qth. Preferably, the pol ypeptides of the
invention_are 5 to. 50 am no acids in | ength. [0039] The pol ypeptides

(ol ua n 8t DO ARG SRTS S AT GHiR PRPTsr ] ARamizuous

pe, pti dor anfbetiics k) IDhee lmyejau; 1Re EARsCOIPI SR cSHBlMetlC s8iK £, aci ds in

pl ace of 8@; %H mor e na ? occurrin m no aci ds. Such synthetlc am no
aci ds ar e’kfio ?E’H"‘E“t“ﬁee‘ fy togf ‘Eipﬁr?FéP%i%e fi WPQB?Q%IF%‘DH%WW’%@P%hexane

car boxyl i ehéeighlifa@ldne0g iiiRseda=1am no n-decanoi ¢ aci d, honoseri ne,

S e, B GBS S e R MR ey o Shols,

4- CEI or lopNe:myi 7ab ankdie3 td3 L dn b@%x&é@i’ﬂ&ﬁ&’d fRhaiha @amants can comprise the amino
pP- phenyl s

ne, 13- h | gl yci ne, ~anapht hyl al ani ne,
cycl ohexyfwét‘%1 5%?‘??@60@%P§$%£®n%b§/€| Qf?ﬂfﬁlcfglt “?erézﬁr}t?ék%e}eﬁte‘é@i“aa 1,2, 3, 4-
tet rahydr@noa@mmgldﬁéyr(ﬁf’ﬁhaﬁﬂmwl ic acid, am nomal onic acid, am nomal onic

aci d nonogde, N be | - benzyl
o by oo Tens BB ashe T “}Qﬁiﬁﬂ%%mﬂab A e oY S
a- am nocycsmmzaoevagammxmgm adtidhcidaaficn@ay shzneptanent arboxyhi ¢ aci d,

a-(2-am no-2-norb cid m nobutyric acid,

a, P- di ani ABPIOpTo P%S éé‘% H(}a%gﬁﬁ%ﬁzhif ?Sgﬁuéfﬂéy%a{ﬂa a-tertbutyl gl yci ne.

[ 00401The qom ypemmrﬁtemlg It}lihcﬂmtdﬂaﬁkg vﬁnmcim@&abms‘eraa@m&néﬁo &&%aﬁ@@%ﬁ onal
variants) of. t i nv an beI| |ated(eg
fatty aci ?ﬁg%ﬁ) n%ﬁff %P(cf%% (Sffuncgﬂ?a&%?@ﬁns ‘gi’(@f‘e&eﬂ%d eﬁ phoryl at ed,
esteri fi ettptrdiraesylzatiee" xegefslw z m‘iy;wpac;in @n'gmm@a ehivatddfeante PId B@genceaf

converted_int on salt .and/or optionally dimerized or

ol yrer oot POTRRGaREl! O8aTP rrie AR o 0 PHu HoBR GRT ur t her
provi des fehqbﬁdxatt@d\lmnmvmnhﬁ&teﬁﬁmasjys f satRes polypeptiddegeddrelhudi ng

functi onal arfnﬁa ment. Wm rea ?r%£1|£6n8 6varl ?%sl)\l_tand ge tjdom netics of the

i nvent i on?™ T pi ﬁ%eﬂje SFEALTVEL FPRES SRERTT B e ncBMpEYES 34 of the

pol ypepti mcandrqmptvmkomaiwgﬂ;a esh (dé&ae amb;edcﬂiexséiem le’oﬁﬂdﬂ Agird akidpi d

nol ecul e. as%sﬂus%g%fﬂei N he Xtar%rm i 'oz%v% e uI e" refters ‘%ﬁo‘f ny nol ecul e
conpri si ng a hydrophobic nmor ety {1 ERTF Y 8%'18 f e {TRePE a30f t he

pol ypept i de-Eiy rheml a.ndlmm@ afcxdmc@ueméﬂy—t%a@mtemtvéﬁ@mdohf antiad dcpiiathe\raisbrant s) or
e O R A AR, Bl IRDI A, ARG Sl 1R 8L DS ! ;p'f S, e

group (e.gua ogﬁwﬁﬁ@@m} N dﬁo@pbﬁalve)ln thas zgm{hﬁytlfgamarmybargﬁmmpﬁes

ger anyl ger lipid group,

gl ycophosp %{l‘icdy %ﬁ%@?@ﬂ %E%SB%E ?QI sgfh ne, phosphati dyl et hanol ani ne,
sphi ngonyBi34j, p’ﬁ@spphad:gtxde;sbéﬂmImvlae:;ouc{azpidmsg fprimualphgsphiatiddyhdtaasi t ol ,
phosphat i (o] h B i .8, .chol. est erol group.

[ 00421Pr e egnat 'y o %1%%%8}39%8{%8% g%lnva F(Z/lgn?%ta}él"fllg{hf’?/scgg?am erivative in
whi ch t hesyp@byp@mqlﬂepfwlﬁs peptsimier it fefrednes, dielserTibed efromSdidmprizses a
fatty aci i o C20 fatty
acid. Th ﬁlﬂfwé yﬁ1 gigg% O-rgm?de{égq%&g%g% mor%%&%fiaurﬁdgmam é ‘;%’é%’ “faftic acid,
nyristic aoied Dt danlyds, atiRdid, B, Ma@eh@ﬂ@t@r [nendl0ei Epiapt Mgv;ang} ktol ei ¢ aci d,
oot o Rk g ACBLAG A0 bl INBAINBa Rl IOFRSRIBKERRLS 21 &
eruci c acl arac acid, or behenic ac “F y aC|d

opt i onal |lyc.¢okt dbh Addpeiyonades ﬁmrﬁminaxyhmm@ce@sglg,theomelemraummr e am no
groups o 18 I I t he fatty
aci d nol g%u %Bec?éerég@gﬁﬁﬁg%%?%cgl@%}aﬂégfegm&f ;%rgefé;(rggﬁﬁ% ng%%@‘ ?taa{"t y acid. In
a nore preferred enbodi nent, the fatty acid is palmtate. [ 0043JAs is true
with respect to the lipid nolecule, the fatty acid nol ecul e can be



attached to any suitable part of the inventive pol ypeptide (including
functional fragnment and functional variant) or peptidomnetic. In a
preferred enbodi nent of the invention, the fatty acid derivative of the

i nventive pol ypeptide (including functional fragnment and functional
variant) or peptidom netic conprises a fatty acid nolecule at the am no
(N-) termnus, the carboxyl (C) termnus, or both the NN and Ctermni.

[ 00441The fatty acid nol ecul e can be attached to the inventive pol ypeptide
(i ncluding functional fragment and functi onal variant) or peptidom netic

directly h a ker emp the inv i on, when the
fatty amﬁgﬁem ecu%éngl S‘MJ mahmy(@hf%ﬂ%}m nucgdd%ng?Wé B %Pﬁ?%%%gd %?é‘%ti de or
pept i doniHwmetor.cyY £4H; &raitm;suiaﬁéetch nﬁwewummﬂmwmmm Bieyohrean: am no acid

| i nker s d fromthe i st f telne

(hormcys;%I B ASSOC&%%{% uty gm dNQ }% #ﬁlﬂﬁlgﬁfnﬁéigﬁ?'%? PEdSScid. In a

preferreaf éﬂhmdnmmr(ﬁzchmmg Iﬁmmmsmbﬁigmm ehl%hémfcﬁ&ﬁayvaaﬁhﬁ tHRbecHl B: i S attached
rret of the invention, the fatty

through a #%s éjn a ré_mrﬁtgre erred

mid mol eSS B RERRLEOTRA8HGH S?W&Sé& aﬁ?a%‘fal?%ﬁﬂ&wwsm%ww n
anot her pm};&f ﬁﬁmm @ﬂﬁﬁdﬂlﬂ@ﬁflﬁ@%&ﬂﬂi&iﬁﬁﬂﬁﬁiﬁcﬁ aﬁﬁx&r@!bm@lwﬁ@xy&@ ra]hsf at the C;j
t er m nus the inventive ptjde or peptidominetic, the fatty aci
nol ecul e’% SRR r}@&’ f‘-‘@ﬁ?t@&gﬁlegcpr’t% ‘S‘i“ﬁ”?:lfl&’&élu ¢ SHcHerapE IS @R as in a
modi fi ed ﬁmh@gwe@la@z& e fthabd sy@fhedftiimd bBiainkd cMASESRIN fFOE %&&%ﬂ esl S
NH2 ( CH2) For nul CHONI H2) CI)Ol erein each of

n and m FE gfs tgﬁﬂpﬁa(mfbllfﬂt )SP?IE’&QS_%HE’]H@@? g??y(%@lﬁsmﬁ é‘é@l andi Mulgpleached to

the car boxtlde SvoeRs @fn Dheo &4 erxmm%sp%m e n@ehﬁife%iygaﬁd&%ﬂ Beptide or
peptidom netie. Preferably, norm is to 16. More preferably, norm is 16.

[ 0046] Al tg»‘é‘rﬂ?‘%“t"lf@@F@“@h@“ﬁ‘ﬁ@éﬁﬁfi@V@Hﬁ’ﬁﬁypept| des (including functional
f ragment %90@5}1 f!&ﬁh@tnk@ﬂﬁhby&feh%h%m% %%%H&&&%Wah 8f @ﬁ&fd&@d herein can

conprise a ceII-penetratl ng peptid Such acilitates the entry

of the i ARYEPPIYE (Beliips prridma agﬁ@ﬁiﬁaa@)ﬁqnﬁ@tmbvaa@m@@smhea lsedit. Ferbr ane and

into thete@ﬁ“ 1165 PneBE €5 KBRWMRrdi et ATy ; r yes et
al ., Cell. NoF. Life Set 62: 1830-1849 (20 Wi{"iq’hag ﬁg‘& 95%% Curr .

?harm Degmjf@ JructusEg pcggaspandt W@%@lﬁl@z@o@nwx@mg@ 'incre@RdTTE. staBpitn.

Ph Zic c me >4 k . h
phesnseolqfi 0 3 (gl Jon. SR sy ZLANgER o 1 e

conpr i sesoreapiisagitiicane paline agidertrenesfol SEQrespriNide P?l&f‘pﬁmldi Qithwh raktd‘necb or r esponds

to the a . . : spectivel y.
[ 0047] The o e e T os o FRrr i R oyt B Blop, b A FRRE T onal

var i ant syomzmiie @@ﬁtﬁtld@mon&iﬂiu&élv opcmcmazhmgo ficadstiy pbm of dardliyakiwess t her eof , of
t he mveg@nggmggn be a nononer peptide, or can be a dinmer or nultimer
peptide. For exanple, the pol ypeptide can be a ditner of the follow ng
gener al H@B&ict ulne: prS@qw@nd:edmem tﬂce}eptidomtm(zwﬂamm&l- T ¥ adepipicaci d

S(ragﬂgngg%sé és_ }ﬂak&ﬁr %m p'&&[ - 12m % I su%)%ﬂa?%%% %(%s sel e% ed fromthe
Ac- Al CESﬂﬂW E’ t(lﬁé\tultre Bn o(BE thOarh@b 286 s opgioekdAG the alpha c:arbon For

example, pepteids can be considered as N-substituted glycines which have repeating units of

the general structure of NRCH:CO and which have the same or substantially the same amine

acid sequence as the corresponding potypeptide.

(00371 In another preferred embodiment, the peptidomimetic comprises an altered

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:

. NCHg-Co-CO-NCH;-Ca-CO...

Side Chain Side Chain



KFSTHWAYTE(SEQ I D NO 87); wherein each of Linker 1 and Linker 2 is
optionally present and each independently is 3y, beta-Ala, am nopropionic
aci d, gammaam noburyric acid, am nocaproie acid, or am nohexanoi c acid;
wherein n and mis between 0 and 6; wherein Y is IC, C honmoCys, Cm

di ari nopropanoi ¢ acid (DPA), dianm nobutyric acid (DBA); and wherein the
fatty acid is a stearic, palmtic, nyristic, lauric, capric or caprilic
acid. In a preferred enbodi nent, Sequgnce Xis SEQIDNO 87, nis 4, mis
0, each of Linker 1 and Linker 2 is beta-Ala, and the fatty acid is

pal m t at t hods of i di.menc .12 and nult ri c pol ticles are
known inﬁyﬁ%ﬁartfmggg?gﬁgﬁqg§%ﬁ%¥5@CWV?l %%ﬁnﬁfn%..?mmﬂfﬁﬁéggggtechnology
15: 1261-nt2fbn(th&87 pf thAinpeefe randd ofethiesktof.crednciongri@ «dy huaeset 67 pol ypepti de

also is set. forth herej ) anpl,e. 1. 100481When t he pol ypepti des

G ot udi TRt A P Bt STRHE o BHERTGhAtE A RSy A

pept i domietdfce, peptiichirditivgethiat thytr Biclodicderivat ¢ yese tiier eohhibef the invention
are in the formof. a.sal preferably,.the pol ypeptides or peptidom netcs
are in A st e REELEL AR ag B8 SBRR el P e

phar maceubkicat. | or acane, alelieveaticdodditiie onpepaddusimncdabde st haser dand ved from

ot aphospEh 1B P e Ahd: Sl it e ot al: At B Ganec et M uch as

tartari c,!3a06E,200, 10 400c500n800i T00, $ECH0C 1 0d0@r koradnie, achieRziehgs. gl ycol i c,

gl uconi c,, succi njc, .and.ar ul phani ¢ _aci for exanpl
p-toluenéZ%??ﬁﬁﬁb%m% eTF%ié%%@fEﬁﬁP%@F%ﬁ?g@#ﬁ@ﬁa%iFﬁgggnvention is a
nucl ei ¢ defd} endod boigpeptiyes Ghclidigy funvtenbl fegmemo knfreptibehe SariahBcdudi ng
functional fragnments, and functional .variants, .described herein. As used
her oi . PREPEIRTR HePeres EF g0 CEREGIRS ST EEE HMK) 451 B RIS Prfgee-or more

"ol i gonuaheatiy-desutrimgnaiinwils e Bachagitktirmaheeucrls arcandvganeral ki refers to a

pol ymer of or RNA, whicg can be S%Q%Ie-stranded or . doubl e- stranded,

synt hesi 26 6r CbBrRPI e RS Y OIOTESFROEIT AR Wik By orEeHPRat ur al

sour ces, aWhi ifphhobae COMBdhiRMaHyabysineNaabuL 0t 18l Lereeinyal eot i des, and
whi ch can contain a natural, non-natural or altered iIntenucleotide |Iinkage,
such as émﬁWBQEﬁ ﬁfﬁ%ﬁ@whwﬁﬁﬁﬁ%mﬁr4HFTWﬁﬁﬂﬂW§P6Fﬁ$ﬁﬁWéﬂﬁﬁﬂﬂﬁé%% i nst ead
of the phospbedheSHiShine QURGREWEE Ry ENETRAGTB00E 0880 aR, ynnodi fi ed
oligonucleotide. I't is generally preferred that the nucleic acid does not
conpr i se CEMYPYIAEREC $EI0ST YRANEE] GRISD XY IbEms ledidine-anserbotylis até tli%auti ons.
However , tditan yisddfing ittel ARSI SRMBInPSLBAE 884, BSodlRalssed herein, for the
nucleic acid to conprise one or nore insertions, deletions, inversions,

and/ or s#H¥SeIHE NohZY O OBBIIRY Einer BT bt rEitiel Civgraglyeze. omitihe i nventi on
are [ eCORDINANclofiald ElbNORELY: nd SlifexkRCRTRLABM, JLefers o (1)

nol ecul es that "are constructed outside I1ving y Jjoi ning natural or
synt het i emmacicaibeptacicdrbsedweet.sx-(Coammuel ebthomenrd-cabbetubkes ohat can
replicate. in a livin L.l . or .iL% lLecul.es that result fromthe
replicatﬁgﬂll gu ‘b%@§8§§%¥W%%%méﬁm F¥E§% AP RS EL herei n, the

repl i cat bamigtamebe in vitro replication or in vivo replication. [00511The

nucl ei ¢ ids c be constructed based.on chem cal synthesis and/or
enzynati@%ﬁ&gatigﬁx&ﬁﬁgFgﬁhgg 5&@“3?%% 8%?%@”?@%@WH%@ﬁmFﬁE§&W%. See, for
exanpl e. pSadhnhoekcads tiad imyenbrdan 6 [ipianel (Ays thelacidited] alycoStdd. For exanpl e,

a nucleic acid can hem cal |l y. synt i.zed usin atural ly accurrin

ucl sot 1 T GRS P 1 S ot F et g Tat 16 f HeRedse t he

bi ol ogi calidgst @bbiictyd fo dnheid adigGe snddr chforane ieasediohgolphystcal stability
of the 13 .duplex foi.uied upon hybridization (e.g., phosphorothioate
derivativﬁ@@ﬁgﬁ acridi ne substituted nucl eotides). Exanples of nodified
nucl eot i fl@sijt hatn re@reche, s Belertion genermbadds eidaue lelveiastosy bhgt ude, but are

not limted to -fluorouracil, 5-bromguracil, 5-chlorouracil,.

5°1 odour BRTED g Rasio R 3 e et 4L LA 15T G Bepldmmmetics of

5- (‘car bowxy hyeiaxy MRk dayk Xetiagiedslof thb invention encompass any of the polypeptides and

car boxynet h Iarninongpgé{;%;thiouridi?eq 5-caLboxxnethyJan1nonethyluraciI,
di hydr oW REFIMMEREL B G E WE LSRG TR0 iid m958Ei ne tseRESFEdpeliTRny | adeni ne,
1- met hy| gganhsecule” pEtb W infasidee cdngisticmtbybaivanhney wichelchylkader dne,

2- met hyl guani ne, 3-net hyl cytosi ne, 5-nmethyl cytosi ne, N6-substituted

adeni ne, 7-nmet hyl guani ne, 5-nethyl am nonet hyl uracil, 5- -

met hoxyam nonet hyl-2-t hi ouracil, beta-D nmannosyl queosi ne, 5'-

nmet hoxycar boxynet hyl uraci |, 5-net hoxyuraci |,

2- met hyl t hi o- N6-i sopent enyl adeni ne, uracil 5-oxyacetic acid (v),

wybut oxosi ne, pseudouracil, queosine, 2-thiocytosine, 5-nethyl-2-
thiouracil, 2-thiouracil, 4-thiouracil, 5-nmethyluracil, uracil-5-oxyacetic



(00521The nucleic acid can conprise any nucl eoti de sequence whi ch encodes
any of the inventive pol ypeptides, including functional fragnments and
functional variants. For exanple, the nucleic acid can conprise a

nucl eoti de sequence encoding any of SEQ ID NGs: 2 to 29, 32, 33, 38 to 48,
53 to 56, 59 to 66, 70 to 72, 76, and 80. The nucleic acid alternatively
can conprise a nucl eotide sequence which is degenerate to any of these
sequences or a conbination of degenerate sequences. The invention also
provi des an isolated or purified nucleic acid conprising a nucl eotide
Seq:JenCe wﬁu‘d@hé bﬁthé:pdgp%e@ﬁ&rﬁral’uymg ﬁmt:ﬂit&iahﬂtﬂ‘gh@l 0k bAefusa Ry n&&ﬁma ozﬁ-n% 01;I t he
nucl ei ¢ aci ds, descri be uc eoti e ridizes
under st r PRYEHPTESKEFPF ‘§Eﬁgmpﬁ I Bt ?H% E%Ugﬁgﬁm FARRPISEOFRe nucl ei ¢
aci ds deSGJﬁtélb@ﬂ S0€d 1 for aﬂﬁgﬁﬂﬁd ﬁhﬁadmalfm@y@m@qe af fakﬁt@ylldﬁ;‘lﬂ@sl@h&t@na gan Ee

i ncorporated into reco |nan pr.essi.on. ve ln this regar t he
|nvent|ongﬁﬁgwgﬁ@???gﬁ%ﬁﬁrﬁ?ﬁ?’ﬁyﬁ?hégpﬂﬂmWééﬁ W?h@@ﬁﬁnging any of the
nucl ei c a(g!}dSpl’@ﬁph‘l’aﬁh‘tﬂfhhdﬂ;\/telﬂﬁiijhatldErWenmplp;@ﬁlﬁﬁdﬂﬂ&hﬁioﬁmuish@hingdizﬁyehﬁeCOfTbl nant

expressi on_vect ans neti cal | y- ifie onucl eoti de or
polynucleé%?ﬁgagﬁﬁgq dFWg E%Qﬁﬁg?g%Fﬁgoeyﬁ? E@B% f an nRNA, protein,
pOIypeptldﬁmmﬁﬁmmgﬁhhﬁaah&a&xhﬁﬁﬁl@ﬁhﬁ when the construct conprises a
nucl eoti d uenc di.n rotel e or peptide,
Tnd the e e AR A it R e P o R eBRa e FBha B0t £ cPent 1o
have t he @E@ﬁqmpé@gﬁmmmg@ﬁhym@@hb@mmmﬁﬂmm@ﬁkmdem@%@ﬁeﬁﬁ@ﬁhMﬂh&hﬂwthe 14
cell. The v of the Lnven n nat ur urri .as a whol e.
However, PB4 FgﬁﬁﬁﬁfﬂQ“V@Epépé %ﬁyﬁﬁgegFgwﬁfFV' % % e'?'hglg?‘hreconbinant
expr essi ORciH 8RS akd MyveieiycidSeeaanycill e ofd, nugdiesdd, dﬁﬁmleid’hﬁﬂdUdi ng, but not
limted to \ an , can _be singl e-stranded, or .doubl e-s r anded,
synt hesi ZZIBBIE\)IFAC 6‘5‘%%%91“‘?%“5;;%%98%&%81 PUPReE R, e‘Hﬁﬁaﬂﬂgla@ﬁm n contain
nat ural , mamxﬁaﬂumahaarTﬁd@ﬁyﬁﬁﬂimuﬁ@xmﬂweQMmHﬁﬁmmﬁ&qanB@m@qupression
vectors can coq?rise naturall - 0ccC V'W%P, on naturgF(¥ q%%urlngﬁ
i nt enucl e&Ei g8 {iMKAGES? Ppsb W ?%%%” FT Kk Sy Pret LB Pe
non-natur&k@ymﬁ®a&mMMﬂﬁ@ymakﬁﬁﬁedmmﬂﬁhﬁ@t&desmdmnuﬁﬁemugbae@mﬁﬁmhlnkages
does not hlg r %’ans on or replication of the vector. [0054] The
SEhrbts b etk opt

r econbi nafit* #“t he invention can be any suitable
reCOﬁbina@m4ﬂxpreSEHﬂﬁwmﬁﬁﬂp&ﬁmahdgmamo%ﬁﬂuﬂﬁdﬂbﬂmﬁﬁﬂﬂﬁhhhﬁlEJ t ransf ect

any suitable, h |table ectors in for ropagation
and expanﬁﬁﬂ?é%”W%§1@§%W§t igﬁmﬁwﬂﬁé?ﬁ@qgg%hm%‘ﬁ%$§§wgﬁg uses. The
vect or caﬁnﬁﬁmﬁbﬁﬁ@ﬁﬁdqﬁpmﬁmhh@mghﬂupm@ﬁﬂ&mﬂmmm@maﬁﬂhh&mmuﬁ &e&m@s

(Fernentas i.fe SCI e t he |Iu ript. seri S ene, . Lakli a,
t he "é#d%ﬁa S ?Nd’\“/‘%&%ﬁ PORREES 5‘(7%‘»‘%@%8“2%@‘%@ d&%‘ "Bhr maci a
B| ot ech, lulﬂmﬁaloapep&mﬁem)xq coarpdsets heéatpEXidserdces a( @k anine ¢l LeHajnos Alst o, CA).

Bacterioph tors 0 XGT1l, (Stratagene), XEMBL4, and
XNML149, g%@g@{@%)%gmﬁ§% ?ﬁﬂ%ﬁg Th'ant expressi on vectors incl ude

pBI 01, pB [@084]. 2, ThBkiry 844 BoleqBi ka2 be mdhaﬁ lid hhER ek sy Reh)e (rExadmp! es of

ani mal ession vector |nclude EUK- MAM Mh ech)
Bref or abl Jce Feb S e raubie R e B Ry B AN e b T
retrOV|rathﬁEtmﬁan&ﬁ&55}&MQlmﬁaoﬁb&maahdempmﬁs&momewa&h@mﬁoﬂ&ethe

i nvention, ca repar ed in dard nbi nant t echni ques

descri b Y TEERR 6 QAR SRRt E R e ATS TR ot ol

supr a. Cbmﬁhbuaﬁsnm%s@wﬂﬁé&sﬂﬂﬂwm@umﬁmsmnth@hCﬁrEnmmgﬁuh@wmﬁwcﬁ;near can
be prepared t ont in.ar. tion stem functi r ryotic or
oukar yor| Pohag bR REE of Bt SRR D 48 et BT o oot 1,
2 c. pl aSﬂiladw\,ﬁ(whSHéﬂiIW b@&mlﬁﬁctﬂﬁﬁlaﬁioﬁmhmgﬂESLysalﬁda tnbe pltdfek&a

[ 0056] Desi r.abl t r econbi_nant exp v r_conprises ul atory
equences B! B B GORT S Bh R T bt e TP oD &HGCH er i nat i on
codons, whiich. are specific to the type of host (e.g. bacterlun1 f ungus,

pl ant, mal vect or tob |ntrodu as appropriate
Pt ki ST o, Barar S e LTS Rt e AR TEEeOR TERE T B G- based

[ 0057] Thetefeiemiitiramiengvwepicessitdnovestidmiaait, iha et dad onReqt smydgieaar ker
genes, which



allow for selection of transformed or transfected hosts. Marker genes

i nclude biocide 15 resistance, e.g., resistance to antibiotics, heavy
netals, etc., conplenentation in an auxotrophic host to provide
prototrophy, and the like. Suitable marker genes for the inventive
expression vectors include, for instance, neonycin/ (418 resi stance genes,
hygromyci n resi stance zenes, histidingl resistance genes, tetracycline

resi stance genes, and anpicillin resistance genes. 100581The reconbi nant
expressi qn, lie GAD ot er .operably
| i nked tg%tﬁgﬁﬁﬁg?eotlggggg %%%%ER%%%O %%ﬂﬁ% %?g% n%hgmg%ﬁypeptide,

Or prot elwhe(ﬂlmmrmd]adgs Wﬂ@tﬁ)ﬁf@@ﬁm ‘f@rem@ Eamdiﬂs(ﬁfd:t)da@n@l}bmﬁ)ﬁnt s thereof),
or to th e [ C enent ar to or ich

nybr i i 22 BB R e S e e OB R P S e e
pOlypeptHﬂépxﬁ@ﬂppofﬁﬂﬁ%mim&d&ah@@@d@ﬁﬁa@o@p@ﬂﬂéemﬁmHQMQan6trong, weak,
IndUCIb|%, suqﬂnﬁ %% }g ﬁ@g:de%alopnental specific, is within the

ordi nary sill i 8 artisan. ST arig7r e t e conbi ning of a nucl eotide
sequence | wdﬁn a Aeoaotdy, tiesmahse poiyphptidet (reliskid fnoibnd] Bag@etd s@n. The

pr onot er can a. non-vir onot.er .or..a viral prono a

cyt omegal VP V?@ﬁVV”ﬁ?@%%F@Pﬂmaﬁ%§V%ﬁhﬁ?ﬁﬁﬁ?@?]ﬂﬁﬁ ﬁ%%p%?%$ﬁ¥er, and a
pr onot er pepidedCPM. Sheh d OPIYfatititamss Blentre perat indéniivb polppbtiteorst em cel | vi rus,

[ 0059] The |nvent|ve r econbi,nant exprgssron ¥ éﬁzrs %%n be desr ned for

ei t her tﬁjﬁﬂéqoweuéfﬁﬁ"@qs@‘f%? m L B eS8 A 8PV Brihg8t ReCAl so, the
r econbi namexmge E58ha8s azept@rzsmamsz&z redes3baR4e @ss)i ELALBuSX BIEsSi on or

for induc ression tthe th rec i nant expreSS|on vectors
can be néée‘?%mr E?ﬁdeu‘Bgﬁ ?8&5% Mg ‘ﬁgg i P BT8R © sui ci de
gene" refsgesi4 Qoss)gene drivakn B@ﬁ@%thbtaq@ahlmwaﬁ%@m&u})&ﬁnmﬂ de gene to
die. The SUICIde ﬁFne can be a aﬁne that confers senS|t|V|ty to an agent,

e.g., a dFtigaupohle AatEaply: PrChFErP SR JEHY 18 surresded Y B causes t he
cell to dierMemichRerGedlds t@h@&ﬂfb@ﬁ&@ﬁ%qﬁéﬂc@091563@3‘5@19%@@?&?4§~5% agent .
Sui ci de genes are known in the art (see, -for exanple, Suicide Gene

Ther apy: 'WB¢HBHE and Reviews, Springer, Caroline J. (Cancer Research UK
Centre f@g4@aANCEEe ;Tch%r BReY LGS ﬁtttaenttrﬁgmtﬁt aldqtmc@@ﬂﬁ%;ﬁ%z%r ch, Sutton,
Surrey, UK), Humana Press, 2004) and include, for exa e Her pes

Si npl ex WPRIEIEMGSE Wpétfn’écré@%a@éwwkareﬁeﬁéhe @W@%wbaamona@e puri ne
nucl eosi g@ptf&@%@ﬁﬂﬂéj B8Eor %ﬁlﬂr%é&lﬁ@d%te%%le QAR L I0e  avENt digR Turther
provi des a host cel onprising any of the recombi nant expression vectors
descrlbeafﬁéﬁebﬁmwﬁﬁn%ﬁéﬁmWEPe|n the term"host cell" refers to any type
of cell that can contain the inventive reconbinant expression vector. The
host cell can be a eukaryotic cell, e.g., plant, animal, fungi, or algae,

or can be a prokar?@@@@méeLhkﬁe-@ﬂq(5%bt§££§ or protozoa The host cell can

be a cultured cell or a primary cell QHﬁeCtly from 16 an
organism e.g., a T n be an rent cell or a
suspended cell, i. E&PENE P&kF' Fﬁpﬁhmgmln suspen5|on. Suitabl e host cells
are known in the art and i ncl ude, for i nstance, DH5a E. colt cells, Chinese
hanster ovarjan cells, nonkey VERO cells, COS cells, |ITEK293 cells, and the
li ke. FoPFIFERICESEcOT SaRsFEE Gom Giegrourspnisiag phte-LHET S BEBHbI Haist-Dkpr essi on
vector, i) fosb: %'Ac hgrereherat! %IﬁDP{S@@Dﬁ@@h Jr%ﬁh lie-€.9., a DHba cell.

For purposes of a reconbi nant nodifie CR polypeptlde or

in
ot o1 - RERETHGS T LCRAD) RGBT ik reimeelog amkec Shid Db ipr ef of abl y, t he
host Cel Eptle%alﬁ }ﬂé&g@c@n@%ch de%déh%%trs @t‘?l t!vetac_@l@t 8&?&}}0 J[ arhP€, can
originate fromany type of tissue, can eve gpnental st age.
100621Al genppsyicded. éwn@qworcw@n@na@nnqhsxwlpe@drl \aterf@mn ofd méd Hesvagnfipri si ng at
| east ongf0Skaa N i HeRChLRRY NGk Rilkrind NG A0RYL t@@@ AnfblSiCay e a

het er ogeneous popul ati oh conprising t st ce nprising any of the
reconbln@ﬁi&k%@?@@gmUmEﬁ@E@@ﬁss@@@mrnbemﬁcmnwaddhun@nqﬁacmt%t$ast one ot her
cell, o fia 1BadR¥roihbodified: seofhnle 291 o mihie s Q03 Doty coppe! se any of
the reconbi nant expr essi on vectors, or cel I ot’her than’a cell, e. g., a
B ceII,1anhadmo®hag@2Iabﬂeaﬁnemhhtmﬂanmémymhﬁmﬁyﬂémmashemammp@temcan
endothelial cell, an epithelial cells, a nuscle cell, a brain cell, etc.

Al ternatively, the population of cells can be a substantially honobgeneous
popul ation, in which the popul ation conprises mainly of host cells (e.g.,
consisting essentially of) conprising the reconbi nant expressi on vector.
The popul ation al so can be a clonal population of cells, in which all cells
of the popul ation are clones of a single host cell conprising a reconbi nant
expression vector, such that all cells of the population conprise the
reconbi nant expression vector. In one enbodi nent of the invention, the




[0063] I ncl uded in the scope of the invention are conjugates, e.g.,

bi oconj ugates, conprising any of the inventive pol ypeptides (including any
of the functional fragments or functional variants) or peptidom netics,
nucl ei ¢ aci ds, reconbi nant expression vectors, or host cells. Conjugates,
as well as nmethods of synthesizing conjugates in general, are known in the
art (See, for instance, Hudecz, F., Methods Mdt Biol. 298: 209-223 (2005)
and Kirin et al., Inorg Chem 44(15): 5405 5415 (2005)). [0064] The

i nventive p0|ypeptldes (|nclud|ng functlonal fragnents and functlonal

vari ants), tlc d de tives ei c

! econbi ot ERLPESTPIR=ERs st B el S L bRl DG GoBar B ons

t her eof) (Bmcb@azocs}dbatmiu@mem}ed, prafgntcheithe] ofandhpla deaaiamde The term
"isol ated", as uzgd%gerel haV|ng been renoved fromits 17 natura

envi r onmeAt® SPREE i %?1 as used herein means havi ng been increased

in purityjomBer efWhe fdpolyyeptidss (@ml’lﬁin@tfumﬁoﬁﬁﬁﬁ@n@iﬂﬁnﬂ%&l&mbearﬁﬁﬁﬁsSar ily

construed a ab ol.ute pur.i For gg the purity can be_ at |east about

50% can “ieAclBtgE Brnog %}%ﬁ‘éﬁs sty 6 ibedat B ADBYES PIB65] The

inventi VeoP@éaYP@@&iaﬁ@S‘ché p@!?ﬂu?ﬁﬂe@@r béprabhpnals ofd AgrERhsc@nd functional
variants), peptidom nmetics atty acid deriyvatives, conjugates, nucleic

aci ds, reewc‘ﬁ%@i&%ﬁ%&? - éé}é@cbbf@améﬁsaﬁﬁéa ace@Tiable qeidrpeliiign prgis

popul at Oﬂéluti@ﬁfo%e}wed%dm RfncWhGd, A1c8 26 A d-QGId¥ al WrdbfRBE Rk AS
"inventive materials" hereinafter, can be fornulated into a ébnp05|t|on

such as amSHEARMNBREGITEE ané@#ﬁl@gi%ar}é% anq propme acidsedpish d tartives. kastientiiion

provi des &.phalARGEHL] C@énzaergafagmc léfaeorgpgwcinﬁ A1t} ﬂ?})&u@ nf1giqRahy pept i des

(including functional fragments and functional pept i doni meti cs,

fatty aC|é&ﬁﬁﬁ%ﬁé@?ﬁ@%@m@@ﬁﬁﬁéates nucl ei ¢ aC|ds reconblnant expressi on

vectors, ?ﬁggghosﬁmﬁ:@ r§v1%% t%@&tng?%}; rﬁ:&:}aﬂ%’éldteﬂgor E% R’em Ve

pharnaceu | |y acceptabl e carrier he I'nventive pha ceu i cal

Conposi t i prigpeptdesancidieg %mghooﬂ &a@@emtmmeirﬁlnavzenamgrwﬁsaﬁmmad hcr@mp risse nore

t han one e " d a nu id, or two

or mor e ob P Eehy e O Shl e pcfleSgonfaREl HORRIC ARAAT L BaRER RIS B

conp03|t|hmabammd@nﬁmubéaaﬁﬁwmménﬁﬁveknamammabfDNAammbUnaﬁmmnambéh anot her

phar maceut.i gal | agent ch. as-a ch rapeut i.c agent,

e.g., as paréeﬁ ,S‘iﬁ%‘% e&C gﬁ%& andedoaa:”r“g‘m?édtmr? R °a°tl?°ﬁgoéaaa’§’r?6ﬁw

doxorub|cﬁmanMMmbmmumammkhc@emnmﬁmmmﬂ@.mhmdmmwyma@ﬂmhﬁﬁkhmkﬂemate

paclitaxel,. ritaxinmab, vinblastin ristine, 661l n a preferred

Brbod ment 6% s FaRPTD o EhePE b e e pid S iser ST Compr i es. ¢ he

i nvent i VEpHm;ﬁ}e}lfda&hdatel‘immtﬂr A@hdspiorviichtedinkdgpi 1dsteaﬁfb@tﬂelpﬁb@h&ﬂébtééﬁazﬁﬂy l'i pid,

i ncludin for exanp fatt a sterol, a
sphi nuol | Einﬁ“mahetr%lﬁlgﬁ%ks a&l‘?@é?@f}% gll‘?ﬂ’m‘g 0835 }S %@B’%?fF‘ﬁ‘?chhatahepr enol
lipid, a xﬁﬁmmfﬂolamﬁcm@fﬁ{ie al;ﬁﬁéemwﬁlcﬁﬁtzorﬁuﬁherlslblﬁ&l g/ akenskn@w. i n the art.

See, for Ie Fg F% J. L%@ 5 46; 839-861 (2005). Preferably,
the i pi 51’ iy derurable W’F thay %Ct}%géii h?rﬁﬂfpﬁ%‘ihﬁﬂ%‘éﬂ? pdglo

conposi tl&ﬂﬁmsmaopﬁafermmm @abdlaasaﬁc@mzabdn%@afbrsﬂltaﬁorféan be any of those
conventionally used and is limte by chem co- physi cal consi derati ons,

such as s@Pbi | ifr5eRRy. Parweldt aﬁ‘%é’éfki@\}ii‘te‘jm% Frrepebiest i veusedhpounlits), and
by the r%ﬁ@“rgcfoﬁ%ﬁlre?xrgQ;ql;%ieumgtfﬁhﬁ% BRI CRL Y REEERIAR; Binfd! riers
descri bed herein, for exa vehi cl es, adj uvants, ex0|p|ent§

di | uent s, nagpd wnmek%mltt 754 OIS RiTFied afif) ntohf@uiafr@atapﬁmrwh@tﬁr@adu | y

avai | abl &;.:Q cteﬁeor@l%%éi&'u]el; byt z%sd?tr iﬁfm@ﬂfé‘?&lﬁﬁﬁh otfhgsegﬂgnrrl%@tﬁﬁ"{g SR Y
acceptabl e carrier ‘be one whi i's chemcal I nert ctive agent(s)
and one Wﬁ¥@ﬁpﬁash%@ﬂdb%thﬁﬁ@amn§ﬁﬁéwéﬁﬁvb%®ﬂ®ﬂrm@&v€mﬁwmmnder t he
conditio u eternlned in
part by 9ﬁéﬁ'arﬁ?%3 é@céﬁggﬁ%ﬁggﬂﬁﬁﬁéﬁﬁg o%?ﬁ%%?{q%%n%mgﬁ%e particul ar

met hod usadyltiecslcézémomr@pmnsmheo broveites Weovimein direl el Seaﬁ\é@@mdnpigl Sambtdokre are a
variety o ti phar maceutical = co ition of the
|nvent|onEﬂT%g ? EAEQEWH%QEﬁgﬁgtggﬁ%gﬁgrEH%%ewaagF%%%Tq %@Fﬁﬂtera
subcutane@mhammmUMaymmmMSwmmnmnamukmu&am;wnmhﬁaamdﬁmdakmmm&ﬁkamgeaa
|nterper|toneal nal, a stratl re exe | a and are
in no way® fcma“ﬂmbm caseﬁ%ﬁugﬁglmﬁﬁi %ﬂ?%ﬁé%pgﬁhﬁ ﬁR%?%%ethe

i nventive naterlals and in certain |nstances a particular route can
provi de a nore innediate and nore effective response than another route. In
a preferred enbodi nent of the invention, the pharnaceutical conposition is
a topical forrmulation, an intravenous fornul ation, or a subcutaneous
formul ati on.



[ 006911 n a preferred enbodi nent of the invention, the pharnaceutical
conposition is a topical formulation. Topical foimulations are well-known
to those of skill in the art. Such formulations are particularly suitable
in the context of the invention for application to the skin The topical
formul-ation of the invention can be, for instance, a cream a lotion, an
ointnment, a patch, an oil, a paste, gpray, e.g., an aerosol spray, a gel,
a mousse, a roll-on liquid, a solid S%ICk etc. Preferably, t he topical
formul atign of th ot,i on t ment a patch.
vhen t he PO caiof giRiFREBRon & & PRk Rt SpaPanr S nf hitor btk Eo

i ncl udes mﬁéemldcﬁ)a@mhﬁtas c(ﬂxﬂ'dd)mldlngﬂt:otble@ﬂim Qg bageemitm o&lsehe B8 nhOEORHGY yl

anlnoben20|c one, Cinox 0X b one, al at e, nenthyl
ant hr ani 3g#&te: ‘&FﬁépgﬁEﬁgﬁDdb@@?mﬁ%?ﬁ83§%? X Oﬁﬁﬁ?géygégﬂw%&ybenzone

padi mat e Wpopheme| benzicm-gdazodesirsud t@fﬂo&vﬁ@t&ynﬁihbl)%ﬁ@ﬁrﬁlone titanium
di oxi de, trolamne salic Iatg@ and zi nc oxi de. [0070%Fornulat|ons sui tabl e

for oral CAURFHPLEYARPYReIRE - TRIGHL R “o?mk(oé)m?qléjl&inﬁwéfﬁ iysHs,  such as an
ef fecti v@ﬂmﬂocfetatﬂmauaay@nﬁlemembam al.ighipssehednhs 1dhkHebtSinesuch as

wat er, saline, or ora.cgﬁﬂ ui ce; capsul es, sachets, tablets, Iozenges
and t r oc HeasthBEeHS Grr A W@”Eﬁﬂfﬁr %ﬂ@t@ﬁ%@ﬁeﬂ ZanehviEudsinet haekgloripaine,
i ngr edi e@tmetﬁﬁcﬁ%edﬁﬁ %s%e@g&e%ﬁk { D RAANEEES 5oy SHRBRBSLRANS ;I A1 an
appropriate liquid; and (e) suitable emilsions. L|qU|c ornul ations may
i ncl ude dbdtnetitsiomerb-2slgioneaedrocinieraneoiblieosifeor - exanpl e, et hanol, benzyl
al cohol vetihylene. h&g@g §,7_ 8Lk, addi tion
of a phapﬁggggtlca? y %ccébtg%% ur?act%htgﬂ%a Egggﬁalﬁéggg% quof t he
or di nary Shaweketioncié of twidhokbst, pehdturarilt Wesm@ﬁttmemm;e f-orettokanpl e,
surfacta r Nty er ch as ..l actos sucnose
cal ci um g%?)%%‘lhy? dng& %5@%‘9{% i #}eiﬁ‘;{b}%ﬁ? ﬁm? %gr% yaccgﬂc dcﬁc%%gle%tﬁ nor e of
| act ose, (Sﬁmmoﬁdﬂammﬁu@mﬂmﬂXKMmﬁsmbﬁéhmnmﬂmahmas&@mmMydﬁk@bmimmaaﬁd

0se,. acaci uar col | oi

0T oorY Sl Soff buts PRge B SR it oo st Rk 8L i um

st ear at e Regiuies Sicealdig, CO} @drdyathagdndHoadksh, @lkher exci pi ents, col orants,

di l uents, ferin ents, disintegratin ent s |sten|ng agents,

or eser valteh. CTaduiing S o Eomindy SHoIaRon A FarE G CaPy et | bl e
exci pi enﬁl&enmﬁﬂng@ﬁd@sr IB1ORE fGRIPH SRehhies dnﬂ\f@{i&zbz\{z@ virel iFal exdattipt, f | avor,
usual |y sucrose and acacia or tragacanth, as well as pastilles conprising

t he |nveﬁFFW@eWﬁF@FWéF“Wﬁm%ﬁHW#@PFGﬁﬂ§@wegﬁﬁﬁm§§ﬂb@1 G H HRg gioyerin, or
sucrose 3andiaceRia, seAukS0anss, 79eb 31, 7aNdhatsne Thi keiSont @iRiBgyell Biraddi tion
to, such excipients as are known in the art 10071] The inventive material,

al one or SPHPESHIAETIEACAHPIR VBIRET IEanT e Ly ohPsHegyncEan2be made into
aer osol L.ongHkakiP @%eﬁgatpeeqasﬁwme%@ﬁnw Asd Ababa ah%méﬁhﬁ@ﬁﬁlﬁﬁr osol
formul ati ons can be placed into pressurized accepta ants, such as
di chl or odidi¢ieiarid pEemERe anpwwﬁéeﬂuﬁilqer\ﬁg@ns C@mldemh@arlsf rtck@e nmﬁa@gmdal so may be
for mJl at %&u&&emﬁ tyr@?lﬁlhtu!:}gi% 9&[50[‘[%@?19{6815 %&&&h‘%@@t@%ﬁée%ﬁch such as in a
nebul i zer "or an atom zer uc spray fornul ations als € used to spray
mucosa. |pogid2tFoideuitatdeononditiptsdb ke rugeoplsenierseal! agdof thd muiteaxi acdhy i ncl ude
aqueous gagnm%@mggueous isotonic sterile injection solutions, which can
contain anti-oxrdants buffers, bacteriostats, and solutes that render the
f or uxul afdees |s@h@muﬂmwmmhofh@ubkmmﬂummb&hew@m@&nd&daﬁ&ﬁhbh&ﬂt, and aqueous

and non-aqueous ster si.ons..t hat .can include suspendi ng agents,

2o ubr 1 SaFESEE KEAFO i THRBRTS P Bud Ty EPdec SR DE b *The

i nvent i veonifRiseiiagl ot@nmbeei@eitsni seeregdish fr pwéase@h@ghcm leymaccept abl e
diluent jn a pharmaceytical carrier, gﬁ&_ sterlle l.iquid or m xture of

i qui ds, TFHOIURAhGPRET ST YeC0R| THES 2 §etra %@O%EOP%@ %t ed sugar

sol ut i oNgolyaRieali G0 ucSHE DS ek ADRsi O Om)ﬁ@@&y;irot@-ﬂncghﬂjeptl@, g ycol, such
as propyl ene chol or g%fthylene gl ycol, di nethyl sul T oxi de glycerol
1

ketal s SERPHIHEY 2host efllmirbgndfs corsmuct RrBRBP YIRS cnspHeg die

pol y( et hykenegly¥solphi y?%da Q- bsytiak. ahl Yheav%!:iglsls chhdeh R €e BSLBHS: OF

gl ycerides, or a.cetylated fatt acid glycerides with or wthout the
addltlonﬂﬁﬁﬁﬁn%%@WW%%éﬁﬁﬁ%@P G@ﬁ@éb? pspiifeaeitrapiide expickrea&ithinglrap or a
detergent, suspendi ng agent, such as pectin, carboners, nethylcellul ose,
hydr oxypr opyl net hyl eel | ul ose. O car boxynet hyl cel | ul ose, or emul sifying
agents and ot her pharnmaceutical adjuvants. [0073]G s, which can be used
in parenteral fornulations include petroleum aninmal, vegetable, or
synthetic oils. Specific exanples of oils include peanut, soybean, sesane,
cottonseed, corn, olive, petrolatum and mneral, Suitable fatty acids for
use in parenteral formulations include oleic acid, stearic acid, and



exanple, fatty am ne oxides, fatty acid al kanol am des, and
polyoxyethylenepolypropylene copol yners, (d) anphoteric detergents such as,
for exanple, alkyl- )-am nopropionates, and 2-al kyl -i mi dazol i ne quaternary
ammoni um salts, and (e) m xtures thereof EQ075] The parenteral formulations
wi |l typically contain fromabout 0.5%to about 25% by wei ght of the
inventive material in solution. Preservatives and buffers may be used. In
order to minimze or elimnate irritation at the site of injection, such
conpositions nmay contain one or nore Honionic surfactants having a
hydrophi | e-1i pophi |l e bal ance (HLB) of from about 12 to about 17. The

quant ity efll slieMersarapitthd investerhere ot metheelly-oprerwigak & pYpE.cladvsrer amet f r om about

5% to aboyf. (1550 by, t}é’%ﬂﬂﬁv-a§%ﬁ1§b*r§e ShackaptsnhNGhide Ratyethy! ene glycol
sorbitaza fatty acid esters, such as sorbitan nonooleate and the high

mol ecul ar owirhEnyaHRA & peclestidest RgIidERE besdotlimijicith DAapd Roih alick clele, f or med
by the COE&Q@&%@&H@&%&EU@J - QRYABNS QX A8 Vbt OPY SR ALY GOrcesTHE

parenteral fornulations can be presented in unit-dose or multi-dose seal ed
cont ai ner &hic GEFORSAAYEG Mes DHEYE & pagred nuglsetidean ' Sacompbiad Skpresionr eeze- dri ed

(I'yophili %&@Brs&ﬂ@&hﬁﬂs@Hatﬁlﬁﬂbubd’chﬁgg,%hﬁaﬁzﬁﬁvwm{ag BRxObedie 8ltgEd be liquid
exci pl ent for exal wat er , for i n{!]?Ctl ons, | mredi at el Y. pl’l or to use.

Ext enpor aheBE®ei 1l “FSO FrEgPRlY-itesrionpanaly errar e on al s e tideepar ed from

sterile poWdRLEotid RN E50es ANdintdthetss @bt @ iibdiopbemt odtgly descri bed.
[0076] I nj ect abI e _f ornmul ations are in accordance with the jnvention. The

requi r emeM084s or TEfTPORIeE CHMEFITR YBATIOC A1 TYEROR SHEPFABY SHiRPECt abl e

conposi ti pRgmBhS:: WekdssikN@War, bt dah 08 @sc@fio r@Ed-Rar vhnskdt by duRafidi@sart (see,
e.g., Pharmaceutics. and Pharmacy Practice, J.B. L| i ncott Conpany,
Phi | adel pRHEPEPAOBEIIRET g GOCRKT B PP andﬁé@%‘%‘ FGUIBHAYSD) . and ASHP

Handbook ®#ih,lsnjies babhes BaugSses. Tmes\&&br caft bbb se@ied ﬁﬁﬁlg&sgr@%?coﬁ@@mé 4986) ) .

Pr ef er abl en.a ni sterj dendrjitic cells he cells are
rm i or elsall i ie Fhlerb it Bets Bt St o (Sl Cast ol ml's o
conposi t i GRPET edRE nsdvlgnsmmﬁsohmvenm YEERREreE (}maﬁnacﬁammﬁ tmdgai nt o

or " nat or - SUFBY PULEHS Ebr U T GRS Al b/ B RBPYSgRAT BRI L7 ati on

can be pr B@;’Erﬂ; BOAT HS W PeH S Strdt@sne), LANRIAS andCNOAITEY, s ks, bep@ﬁa‘t esampieans, or

spray for cont ai ni n n I V. gredi ent, such
carriers 5&?% pﬁgon%cmm}hc}l%elp% bpd%fl&f? Irg%)ltg?f”aﬁrﬁlﬁ 63@?‘? w il be
appr eci at eﬁorbf;ch})riémmfneswahﬂmai WptdammavemtorshaﬁqaemﬁUﬁe[dl tNLAN! and t he above-
descri bed ut i tion i nvent i,ve nmat | s of the
vent | on® AN BRI e S e e PR B TR WP aentr
i ncl usi onreoonel exes, or |iposones. [0079] For pur poses of the invention, the
anount or e e be sufficient
to effect; {Og .?{h %ﬁ%m?%%ggﬁr%?%@é&& ﬁfl leaig{&]%r?éeag%oﬁgéa@drﬁﬁgghe subj ect or
ani nmal ovemwardrrecas’mmarbl‘ié\ﬁtieﬁ'&nqﬁiﬁsa}vecrib%m exaapipe, SM@O@@E@ ofra, el i nventive
material shotlid Be.sl foabank %&pke@mlmerm&r&wcﬁ St ?ﬁaufapoﬂtmgf diggased cell,
or treat or prevenf a di sease .g., cancer, neoplasm or psoriasis in a
peri od ofprﬁwmtab@min@rebvwv@&w?em@n@é@ﬂ&?f@a@mi\m@lw emmwr@ﬁhours from
the tinme 1A cerial pognbodinent 8, ok Lod coul d
be even I}g élgg%%]%%géde&%n be det er %@Equ%y t he’ Se‘HE Ia:a%ogcg%o@ﬂnh
parti cul aritisrppéfireiiite material and the condition of the animal (e g ,
hurmn) a{% I @e% ﬁﬂeug‘?&)ém%hﬁléipl&fsmﬁ b&tc@@&ﬂﬁ‘ ses(l‘gﬂlgatcg}y %ncgso be treated.
[ 0080] Many a says or determ ning an adm ni stered dose are knovvn in the
art. For ok powestighontane rimirden ponlicnsatd dsgaglionthilen vdatprd eshicienparing the
ext ent tqhmsmwgﬁggsggmﬁ&& Ifﬁngaae SRRl Bliha g QMR L& 619, upon
adnmini strati'on of a given dose of "an inventive material to a manmal anobng a
set of meimteduscdofs ARAICETA BCEKER WP GEIT Caralies Fefisnibe degs isgiNete Rfvent i ve
materi al ,;coul d be used to determne a starting dose to be adm nistered to
a manmal . The extent to which diseased cells are inhibited from
pr ol i ferdPPTy upOR SERPRIE BYPAEHER VST S2rcRitdsioRe ot BaKe B AsElTed by
net hods  kfi@Wiod Bietdd oBfdnsfoltel ol Bhi@horcl Qhstd. NELRN Cohes bibRdIMEAQDs descri bed
herein as Exanple 2. [0081] The dose of the inventive material also wll be
determ ned by the existence, nature



and extent of any adverse side effects that m ght acconpany the

adm nistration of a particular inventive material. Typically, the attending
physi cian will decide the dosage of the inventive material with which to
treat. each individual patient, taking into consideration a variety of
factors, such as age, body weight, general health, diet, sex, inventive
material to be adm nistered, route of admnistration, and the severity of
the condition being treated. By way bf exanple and not intending to linit
the invention, the dose of the inventive material can be about 0.001 to
about 1000k BRRErfRiogRtDigfcs tisavysngplactc. seinpigrertaundd iday, from about
0.01 to ﬁﬁ&%%phé%ﬂ% G DRA%UEL I Hde RO Qafld JTResY0 spPoUt | ma/ kg
body wei ght/ day. 0[(_)0%2101%)j of wgdr}gi nary (ski Iﬁ int e “ar T Witﬁ‘Tb readily

appr eci afent Fraxpieheon yeolemtinajelc gt epthrbdesnegimyethE4l hyesnthergessn be nodified in
any nu e MRYSutanSUERd Babait ) SestDREARGUL 162 Qfiin 81 Lacld ¢ efficacy
of then?ﬁ/\?gnt?fve_ material s | i ncersésase%%tﬁr’guaﬁk%%%gsr%%???%ag%dn. For

i nst anceﬁ;fﬂptlch]émifﬁmﬁ@mﬁigﬁﬁ_éﬁsnat erials can be conjugated either directly or

| ndir ectbitssf Nr 040 Recinl i Bt Biof LALIEA LAGADL Ghke T HERIAGH RS OT
conj ugating conpounds, e.g., Inventive materials, to targeting noieties is
known i repeiadly dinkedSethe nfigeotidn stgasmee snopdidutbeenoddied, Ty, pgyatigeti ng 3: | | |
(199.5) %&?iy(iﬁclugﬁéaf’a%tiolﬂ?r oﬁic}g?%id%ﬁoﬂ-zﬁ'% Ea?ﬂ:sq?leréo gxet%lﬂ?eqmglg!)t%tey. as used
herein, ‘refers to any nolecule or agent that specifically recognizes and
bi nds t cequenws| Wwhidue fegBemataptoor whish dhbtidies it the ntcdgoget sengeonmi ety directs

t he deli | i Rl er | t ulation of cells on which
surface %ﬁ@ﬁ‘ﬁgé%%?‘g?éﬁ@&ﬁﬁ%@a% !f‘lg’&egnétﬁlﬁgdﬁ%%&()? ISHPRC ?j%'es,tmgﬁt are not
| i mit ed weal, isdvciblsotlisesspedfic findagnemrscridieretic, is pajpini ttesdinkonkitinégs gr owt h

factors, oz J n-natural  ligands, which

bi nd toa€§¥$q%%9%§E§%?§%§%%'?EQ%3¥§3§9%§%?ﬁ%Fﬂ§Fp%?%ﬁ?ﬁaE%é%@Fﬂﬁ%ceptor
(EGFR), shidigglte arteere pthomrqii@GRamn B- ceinlvinbwepter on(:SGR) proGb28e.g., 2

Pl at el et - der | F I r.(PDGE ni cotini c_acetyl choline
receptofwtﬁ%%%%ﬁ?éﬁﬁﬁyymngﬁégfgEﬁgﬁgéﬁfgéﬁgggkuggﬁmIé@%*ﬂ?mpg?%rs to any
agent orfomgledalegidrainabrepdyeSiht hemasi@ntdlvéurat erial s to the targeting

noi ety. of .ordinary skill in the art recogni.zes at.sites.on the
ovent i Y8 e RE PR bt B Rl SRAT APt AR ek BRRR b

i nvent i wepromicerfvaligle @pesiide at fosbdtiesAkorthatt@chitagex@rdssittkektogndl or a

target i ng il £t ¥ Arovl ded.dhat L heulinker and/or targeting miety, once
attacheg {6t Ne* T Rventi Ve mater i al's, ofé%f not interfere with the function
of the iitDéént i Vertinntier iealnsiinant @presdidreveatord dat e fnadd tahichidé 2 prighd f eration of a
di seased _cel |, or to treat .or. prevent .disease (e.g., cancer, neoplasm

psori astSf “TOIEEA diedg |§3F@?g?ﬁe“%%@@ﬁﬁ?ﬁ€£ﬁ§%5F?%??ﬁ%ﬁﬂwﬁﬂgnndified
into a depoikidtgemio lacihd hadidet dese tvnba @rzedethatbbcthrs kheitivitvenhiay@:, material s is
rel eased into the %q%lto ich it.is adntnigtereq isiconlr Il?d W t h
respect “Fo 1 e SREI L & V8 EHPA FRESHHEC cEe e Gl eamiresy, s, . Pat ent
No. 4, 456} it b@htacteBepntor baross! totheiapueniivide gateirt MEwrdamehe,skor: exanpl e, an

i npl ant abl e, conposi-t | conpy i si e.inventive_ materials and a porous or
non- por & p%?%?ﬁ%%pf”egﬂéwpés&%{%%{é%S}%rg?‘fm"\'ﬁhgq%’g‘?f’ ?W@lu}sﬁvgﬁ‘f‘?e\‘}e materials is
encapsukaicedh b Omtrdiid-fused Thaseughauihe Thewml enhatl RapgLQudegr adat i on of

t he non-poro terial. depot. js.then inplanted_jnto the desired

| ocat i oﬁgﬁyt ﬁhﬁ%@%gﬁ% g(ﬂ)g) ?Iﬁé“‘?rl?fi?eﬁf prﬁ?anﬁ’é%eﬁeés’ﬁ?@éexr\f%as ed fromthe
i npl ant (kY V)anphiesekekm(MEdgdnat@oshO 084k, fusineARIQNM Soeshokhat, shhe
inventive Zpgar maceuti cal conpositions, polypeptides (including functional
' fr agmeAPEE EFunct i onal variants), peptidonimetics, fatty acid

deri vat j00e8, nNUgd iGIRtiaCTEEer PFRARIBLAABI @XPHERS BHIVIRGERRSinahOSt cell's, or
popul ati ons .of cel lc? C%? e .used i n, et hgds of inhibiting the proliferation
of a di SEFSHL EEIT PR egel?-eéw, DERE- R M 3hqshipdn i GhioFFbviPdes a met hod
of i nhi Qiltthdd@ardoaiatf 8¢ AtéBRe Rbordbitins 8ased s elctor. ThendiRiheg, wonpri ses
contacting the diseased cell with any of the pharnmaceutical conpositions
descr i bEUEHETEIH: §-f A FRERA RE 08 A1FS 8 98 UF ARTH YOl G $Rrae®®h of t he

di seaseg g@bloa. [MHOGRE]deh can B £E@HE e BAQRHIBNCNOfe thendiostetidg, di seased

cell is in a host. The host referred to herein can be any host. Preferably,
the host is a mammal . As used herein, the term"mammal" refers to any
mammal , i ncluding, but not limted to, mammual s of the order Rodentia, such

as mce and hansters, and mammal s of the order Logonorpha, such as rabbits.
It is preferred that the manmals are fromthe order Carnivora, including
Felines (cats) and Canines (dogs). It is nore preferred that the mammal s
are fromthe order Artiodactyla, including Bovines (cows) and Swi nes (pigs)
or of the order Perssodactyla, including Equines (horses). It is nost



[ 0087] The cancer can be any cancer, including any of acute |ynphocytic
cancer, acute nyeloid |eukem a, a sarcomm, e.g., alveolar

r habdomyosar coma, bone cancer, brain cancer, breast cancer, cancer of the
anus,. anal canal; or anorectutn; cancer of the eye, cancer of the
intrahepatic bile duct, cancer of the joints, gliom; cancer of the neck,
gal | bl adder, or pleura, cancer of the nose, nasal cavity, or mddle ear,
cancer of the oral cavity; cancer of the vulva, chronic |ynphocytic

| eukeni a, chronic nyeloid cancer, colbn cancer, esophageal cancer, cervical
cancer, gastrointestinal carcinoid tunor. degkln | ynphonsg, hypopharynx
cancer; kﬁﬁﬁ@?ﬂ€aﬁéeﬁhmﬁﬁkﬁﬁ%hm%g%%@¥beFﬁ%@@E@éﬁ%éWawﬁWW&d@éhééTa mal i gnant

Mesot hel | QB BRI RONBpen b, tduthife AL DANRe ARSORNAY ¥k GRNREFer NON- Hodgki n
Iynphona ovarl an cancer, pancreatlc cancer, perltoneun1 onen u and

mesent er yingaed S doh £p4 il Cabireat hamsies svape cdlgriaekey VERO#FIseaAS 6415 r enal
cancer (engr293@nehnC@t likd FoLhRRNB LrBERk ) ing DI Rpticd:iAL %@Eée&ﬁbzﬁ&@cer sof t
t1ssue Cancer StOﬂBCh cancer, testicul ar cancer, tﬁ cancer, ureter
cancer, avrgresHomEEr. Heduserl sariertly pprkerdin il sha @ﬁ F& breast
cancer, ;IELS?;?@E L8p ﬁ)%[é&l‘?cf aze@d{ﬂﬂaﬂﬂn&ﬁﬂ&ﬁw ZJER’B%QE %?ﬁxg%ﬁb(h@ h?st cez}IA?‘St ric

adenocar ci noma) , 'col on cancer, l1ver canc asa
carC|nonamemhhbd@WW§§é#@6ﬁaﬁﬁﬁé@@&ﬁ@bi@Sﬁ@ﬁﬁﬂhﬁah@nﬁamﬂcT@dwﬁ@di | ung
cancer, f R ] i+Q ,Or a sarcoma. 24
[0088]As ngﬂﬁggyﬁg%l acgﬁféggéﬁﬁﬁﬁgggegﬁ%%%ﬁ%r of di seases, it is
further c@ﬁﬁ@ﬁﬁﬂ&ﬂéﬁgthat the inventive materials described herein can be
used in kzﬁds Sfo bbhatd gg&hé)ﬁwa%ﬁygqtpb a&ota%%engbaﬁﬁéﬁ%m b4y i s regard,

t he |nve 1on provides a rethod of trea % or preventlng cancer or a
neoplasn1méﬂgﬁd&§y@ﬁﬁ@@§1é@ﬁ?ﬂﬁhmaﬁﬁﬂﬁﬁsmm e :heiciveticesppriidies adni M stering
to the hogt,any, ot hmeexpéaﬂfpﬂgf;@aﬁlogme rGOMRLS L ADS; og%écﬁc;r%_%%gm@@ gininan
anount effective to treat the tancer or neopl asm e tenns "treat,
and " pr evasiitiion gsat gestionpathwseid s Dsﬂéwﬁb(etgh@rTeCfEHbmhicééoq;sze@oh@n@uanv do not
necessar i fnd IRk bk Ok QERLELR o LLIPALIFRAL O R EVEN LON, Rather, there

are varying degrees of treatment’ or prevention o one of ord|nary

skill i n méreopdege. # eROgrlz escrabrongsiaigraoqst entidethelisbesdf dntepisielielielisapeut i ¢
effect. Iﬂn%s}ale%eﬁ QSPECLal, LbeAlBYRDL M ﬁ@hﬂ@%&% BE BV s«c%xn@munt of
any | evel treat ment or prevention of cancer or neoplasmin a mammal .

Fur t her notoogeiseusthopdetiranit vaich Srea Bl arropp oL a@@i}w hpsy eelis vent i ve met hod
can i ncl udeqtE.ealBRAly 66 cRhSKE) g%qucogimxgﬂ&x%smr@cﬁm% }Je,p%faﬁo@é SYnpt ons
of the disease, e.g., cancer, elngwéreate or prevented

pur poses Hebes ponal perelasiar plsls. samhiendbrbaeisheeraliionygts Hense pletnf the

di sease, QL Ay §é/xﬁﬁi}¥39ﬂ‘a%coﬁ19%Qﬁt%kﬁéhsfoﬂ%&&f such BRI LIk &uprehgidd enbodi ment
of the inventive nethods, the pharmaceuti cal conposition’is topically

adni ni st ewagrisedhs 1yeorpRyR! exmssawo‘teﬁ@f Ipoas enhodansandyoler Ineation. thhe

phar maceul,,GatonGe BnRSd 4 Q) A Qbsharethsdidiec r. eg.,
dellverengntfgtunnra %%ul Thehﬁﬁve%tfon J%?¥§%%S%g&§%%%?des a net hod
of treatﬁﬁgwﬁ§@ﬂﬁﬁgﬁ§dﬁﬁﬂ§ﬁﬁﬁ§ﬁ~conpr|5|ng adnlnlsterlng to the host any of
the phar maeaut i Al £ IPeSichb OB ARRaibPed RGN 1N AR ANRUNt effective to
treat psoriasis in the host. Psoriasis is a comon skin’di séase

char act erdmedsiisany 19f B &es e apepregdsfinFnEnamyd! tedencsrizhever et wi t h
thick, sid @b %&'ﬁhﬁfor pIﬁkﬁloQﬁ%ﬂc@%hém@ DR AP LR LioPROGE AR S

|nclud|n for exanpl e aque §€0r|a5|s or psoriasis vulgar's, pustular
psor i asi Sosigeist Aloa g ?Sa‘gﬁlsﬁ‘“fﬁ d§ tiveraeizpespringios in 00823 Reimnvent i on

al so prowﬁﬁﬁ%n@sag%hggka&% yﬁm@&zbﬁtm&oyﬁ@oﬁ!@ggeﬁpgo@m%&;oj? LANGAYGE T on

pat hway. The met hod conprises contacting the di seased cel th any of the
pharnace&$L@G%TH@Wp%§Fﬁfﬁﬁ§5ﬂ@§8mﬁwed herein in an anount effectlve to

| nhi bi t tBtmﬁed%hgﬂu&;vgeagpagme@Q&Q&m%a@m%gm% DES.ELAPLESS] on Of
certain genes are activated for transcription upon activation of the
Hedgehog v&iiggtfal eptideRdaeics.ifEH ssdiameyives: meltcprdatrombabgsxprsivides a met hod
of i nhi biting HRe.&XHl:enslan &ipuﬁah@ﬁ%ege%@% b&saa@a seanadyLgll.. The gene
can be one or a conbination of: G e.'d., Genl3ank Accession No. NM
005269) , a@Vprrpcqmingnt. G HBEN ﬁ@lﬁtéfée@éslﬁeé IG5 NS TOBE PO, Ter@ved SaeriBank
Accessi on No. NM 001034190) Ptch 25 (e.g., GenBank Accessi on No.
NM_0000264), Shh (e.g., GenBank Accession No.




NM 000193), Sno (e.g., GenBank Accession No. NM 005631), or NES (e.g.,
GenBank Accession No. NM 016701), which genes are known in the art. The

nmet hod of inhibiting the expression of these genes conprises contacting the
di seased cell with any of the pharnaceutical conpositions described herein
in an anount effective to inhibit the expression of the gene. [0093] For

pur poses herein, when a cell, e.g., a diseased cell is contacted with a
pharmaceutical conposition conprising & nucleic acid or reconbi nant
expression vector, the nmethod involves the expression of the nucleic acid
such t hat rotven] encodeehtpbhypeptiudéed'er ufadmetinonadns favagrieat inakastdimct i onal
variant) is_.expressed inside of the cell. Wwen a cell, e.g.,. a diseased
cel 1 1's coRrbePegesitwd Al koo ro e frER s iiERE host cel
(or a popuhdtyi dnr ¢hepeochy puttheanrretshiogst birob¥escat hegrexpriessioon 7ek, t he

nucl ei ¢ a§i09 @Jrrb?}iﬂ/d%r Oafnbteqﬁ()“/hOSt cell and the secretion of the encoded

pol ypepti de”f or functi ona fragment or functional variant) outside of the
host cel | [ e tTheipyeaitivp @y bapeddssintinding &waiidmabfrgmtears aahfaetonsihe di seased
cell. [0094.Th? fotI.EJDowi r][% %xt%rg)ldedg further .il Itust rate .%he [ nﬁ.ent,i on but, of
course, sRBUATE Mo 8 RS REC P HEE a5 T H VEh WS T HF FICAGT (EOBEBEE.  EXAVPLE |
[ 0095] Thi sxexaplvecicemiasd edle sinduding hadiabnsprepd, angf pakypept i des

(i ncludin upctional .fragnents and.functi.onal variant i.n accordance with
an enbodi %%ljﬁc{}‘éeﬁy Eeﬁege?ﬁ\ﬁénﬁvgﬁlviﬁlﬁ@@ilﬁgﬁ?? iz aﬁgbeﬁﬁ’i??“%edltlﬂt@ %am no acid
sequences caspseionf WEH & d pharhabhgicd] canposaal hesiszetdiheslehthnphases pept i de
synt hesi s gn a 433A Pepti.de Synthesi zef_tr} (ﬁégypl i e(%i Ei qsﬂi(st_em;,,, Foster City,
CA) equi ppPITRFEACEh o THIRGHEE PR RN 'dPT FYTRTRECC: (91958 WecUeRBc ani no aci d
deri vat i veésghAnaSaemctiSanvase), pihliomitheics Vol hegidssisvReshpemed with
condi tional bl ocking of unreacted am no rou%? i th_acetic anhydride for
easi er puPE AT FCYROIE4TE SPPESHPT ?’%&%é’b‘%cﬁ% lis gl%%‘qu-%@?”élﬁ@né tisEeEd from
the resinawd 4 fhaBdaceMichity idcé{ﬁdb@z&ﬁﬁleir.CIMil%ﬂﬁ%iﬂiﬁﬂc&ﬁic@%biﬂ%ﬁEons 9%

t hi oani sol and 2.5% triisopropyl-silane, precipitated with col d diethyl
ether, e SHUERRE 8 ¢ (Hae MTHIREHE S RAer T 8w AR RE BEHFREFERATghe-2- Pept i des

di ssol ved ai[palyglcipﬁaé iyl frEleRABAS @6 6 tAbke iaffeRs: Pty tdPkdes OR:@n R eRahat i ve (25X
250 mm) Atfantis Cl8 reverse phase colum (Agilent, Palo Alto, CA) in a
gradi ent BREBARFELIG, FHRROPEH GRCETPEC AR LYY SFH itk e aEion vithapetaer

cont ai ni NELL=RRullalty iarftﬂvb'_@x,%e%ﬁ&%ﬁg@ s@8 iasiacﬁEH@me?agedﬁmgéniﬁ,Q@ & oRnal yzed by
el ectrospray, LC/ M5 on, Agilent 1100 series instrument (‘Agilent Technol ogi es,
Pal 0 Al t oPusEn. GRpep ¥ Reciiid i ofarg gl BopEhce] Supyrdheamciedtum and a

gradi ent gfarS%uaeahikoRchd iRl afnand, AeRLeRL thich&m. @y fractions
contai ning nore than 95% pure product are conbi ned and freeze-dried.

Pepti des H08%dr i Bk FPiEHTGTRMEBIT L AR lgvegor Hsuhareetien spoprsiti o acet at e
sal ts. The,iifsbd ofe ANchiiSE FRLMGS A8V WREE HERNTHE FRd %gybelag{f MRawi th

separati on on Zorbax 3003B-Cl18 anal ytical col umm.
including, for example, a fatty acid, a phospholipid, a sterol, a sphingolipid, a terpene, a

glyeerolipid, a glycerophospholipid, a prenol 'iipicL - saccharolipid, and a polyketide, Such
lipids are known in the art. See, for example, Fahy et al., J. Lipid Res. 46: 839-861 (2005},
Preferably, the lipid is a cholesterol.

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

detrimental side effects or toxicity under the conditions of use.
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D- (Al CFSTFI WAYTL) - K- (s-Pal ) - LTYAWHTSFI CA94 Pal = palmtate; "all D' = each
am no acid of the polypeptide is the D isomer; Ac - acetate; Mr =
nyristate; Pal Hse = honoserine pal mtate; Bps 4-benzoyl phenyl al ani ne; and
HCy-Bi otin, honocysteine-Biotin, in which biotin is attached to the SH of
honocyst ei ne. [0097) The pepti des descri bed herein can be nade into a
dinmeric formhaving the follow ng genesfal structure: Sequence X-Linker 1
-NH- (CH2) CO Y-Fatty acid Sequence X-Linker 2 -NH -(CH2),/, wherein
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SMDi 2- 17, lidud, Beel@l stiek, b Brefepdbiye the tor2Q! foB0A8]DMIth212@nwdids » 3Qaare pepti des
based on SM) nL Ezm c?mtfml{?lte gr EE p%tc%e %\%@5% Itemca\f\@ormuiatllgh 153 a lotion, preferably, the

lotion also includes an ultravielet (UV) light blocking agent, such as tocopheryl,

aminobenzoic acid, Avobenzone, Cinoxate, dioxybenzone, homosalate, menthyl anthranilate,

octocryiene, octyl methoxycinnamate, octisalate, oxybenzone, padimate O,

phenylbenzimidazole, sulfonic acid, sulisobenzone, titanivm dioxide, trolamine salicylate,

and zinc oxide,

[0070¢] Formulations suitable for oral administration can consist of (a) liguid solutions,

such as an effective amount of the inventive material dissolved in diluents, such as waier,

saline, or orange juice; (b} capsules, sachets, tablets, lozenges, and troches, each containing a

predetermined amount of the active mgredient, as solids or granuies; (¢) powders; {d)

suspensions in an appropriate iquid; and (e) suitable emulsions. Liquid formulations may

include diluents, such as water and alcohols, for exampie, ethanol, benzyl aleshol, and the

polyethylene alechols, 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 mert 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,



pepti de from Antennapedi a used to introduce a variety of biologically
active nol ecul es, such as DNA, peptides, or proteins into cells (G anier et
al., J. Biol. Chem 279: 50904-50914 (2004)). Penetratin has the am no acid
sequence RQFKI VEPNRR- Ni e- KWKIC (SEQ I D NO 78). Penetratin-containing

pepti des are made as a single peptide chain using standard peptide

synt hesi s net hods. 101001Po|ypeptides are lipidated as follows: for
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TABLE 2 NhgsorddiDuona)etiaht, ®fopkimt) niRdgdnt yhd the like. They also may be formulated as

pharmacenticals for non-pressured preparations, such as in a nebulizer or an atomizer, Such

spray formulations also may be used to spray mucosa.

[6G72] Formulations suitable for parenteral administration include agueous and
non-aguecus, isotonic sterile injection solutions, which can contain anti-oxidants, buffers,
hacteriostats, and solutes that render the formulation isotonic with the blood of the Intended
recipient, and aqueous and non-agueous sterile suspensions that can include suspeading
agents, solubilizers, thickening agents, stabilizers, and preservatives. The inventive material
can be administered in a physiologically acceptable diluent in a pharmaceutical carrier, such
as a sterile Hquid or mixture of liguids, including water, saline, aqueous dextrose and related
sugar solutions, an alcohol, such as ethanol or hexadecyl alcohol, 2 glveol, such as propyiene
giveol or polyethy.‘tene giyeol, dimethﬁsuifoxide, giycerol, ketals such as 2, 2-dimethyi-1,3-
dioxolane-4-methanol, ethers, polv(ethvieneglveol) 400, oils, fatty acids, fatty acid esters or
glycerides, or acetylated fatty acid glycerides with or without the addition of a
pharmaceutically acceptable surfactant, such as a soap or a detergent, suspending agent, such
as pectin, carbomers, methylcellulose, hydroxypropylmethyleellulose, or
carboxymethyleeliviose, or emulsifying agents and other phanmaceutical adjuvants,

[DG73] (Oils, which can be used in parenteral formulations include petroleum, animatl,
vegetable, or synthetic oils. Specific examples of oils include peanut, soybean, sesame,
cottenseed, corn, olive, petrolatum, and mineral, Suitable fatty acids for use in parenteral
formulations inciude oleic acid, stearic acid, and isostearic acid. Ethyl oleate and isopropyl

myristate are examples of suitable fatty acid esters.
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[0674]  Suitable soaps for use in parenteral formulations include fatty alkali metal,
ammonium, and triethanolamine salts, and suitable detergents include (&) cationic detergents
such as, for example, dimethyl dialkyl ammonium halides, and alkyl pyridinium halides, (b)
anionic detergents such as, for example, allcyl, aryl, and olefin sulfonates, alkyl, olefin, ether,
and monogiyceride sulfates, and sulfosuccinates, () nenionic detergents such as, for
example, fatty amine oxides, fatty acid alkanolamides, and polyoxyethylenepolypropylene
copolymers, (d) amphoteric detergents such as, for example, alkyl-B-aminopropionates, and
2-alkyl-imidazoline quaternary amumonium satts, and () mixtures thereof,
10875] - The parenteral formulations will typically contain from about 0.5% to about 25%
by weight of the inventive material in solution. Preservatives and buffers may be used. In
order to minimize or eliminate irritation at the site of injection, such compositions may
contain one o1 1more ponionic surfactants having a hydrophile-lipophile batance (HLB) of
from about 12 to about 17, The quantity of surfactant in such formulations will typically
range from about 5% to about 15% by weight. Suitable surfactants include polyethylens
giycol sorbitan fatty acid esters, such as sorbitan moneoleate and the high molecular weight
adducts of ethylene oxide with a hydrophobic base, formed by the condensation of propylene
oxide with propylene glycol. The parenteral formulations can be presented in unit-dose ar
multi-dose sealed containers, such as ampoules and vials, and can be stored in a freeze-dried
(Iyophilized) condition requiring only the addition of the sterile liquid excipient, for example,
water, for injections, immediately prior to use. Exiemporaneous injection sohutions and
suspensions can be prepared from steriie powders, granules, and tablets of the kind
previously described.

- [0876] Injectable formulations are in accordance with the invention. The requirements
for effective pharmaceutical carriers for injectable compositions are well-known to those of

- ordinery skill in the art (see, e.g., Pharmaceutics and Pharmacy Practice, 1.B. Lippincott
Company, Philadelphia, PA, Banker and Chalmers, eds., pages 238-250 (1982), and ASHP
Handbook on Injectable Drugs, Toissel, 4th ed., pages 622-630 (1986)). Preferably, when
administering celis, e.g., dendritic cells, the cells are administered via injection.
[6077) 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 sprav formulas
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containing, in addition to the active ingredient, such carriers as are known in the art to be
appropriate.

106781 It will be appreciated by one of sldll in the art that, in addition to the above-
described pharmaceutical compositions, the inventive materials of the invention can be
formulated as inclusion complexes, such as cyclodextrin inclusion complexes, or liposomes.
[6679] For purposes of the Invention, the amount or dose of the inventive material
administered should be sufficient to effect, e.g., a therapeutic or prophylactic response, in the
subject or animal over a reasonable fime frame. For example, the dose of the inventive
material should be sufficient to inhibit proliferation of a diseased cell, or treat or prevent a
disease (e.g., cancer, neoplasm, or psariasis in a period of from about 2 hours or longer, e.g.,
12 fo 24 or more howurs, from the times of administratioﬁ. In certain embodiments, the time
period could be even longer. The dose will be determined by the efficacy of the particalar
inventive material and the condition of the animal (¢.g., human}, as well as the body weight
of the anumal (e.g., human) to be treated,

16080} Many assays for determining an adninistered dose are known in the art. For
puwsposes of the invention, an assay, which comprises comparing the extent to which dissased
cells are mnhibited from proliferating, upon administration of a given dose of an inventive
material to a mammal among a set of mammals of which is each given a different dose of the
inventive materialj could be used to determine a starting dose to be administered to a
mammal. The extent to which diseased cells are inhibited from proliferating upon
administration of a certain dose can be assayed by methods known in the art, including, for
instance, the methods described herein as Example 2.

[0081] The dose of the mventive material also will be determined by the existence, nature
and extent of any adverse side effects that might accompany the administration of a particular
inventive material. Typically, the attending physician will decide the dosage of the inventive
material with which to treat each indivicual patient, taking into consideration a variety of
factors, such as age, body weight, general health, diet, sex, Inventive material {o be
administered, route of administration, and the severity of the condition being treated. By way
of example and not intending ic limit the invention, the dose of the inventive material can be
about 0.001 to about 1000 mg/kg body weight of the subject being treated/day, from about
0.01 to about 10 mg/kg body weight/day, about 0.01 mg to about | mg/kg body weight/day.
10082] 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



SMO 12-7 1646.9 1647.0 18.48 98% SMO i 2-8 1675.1 1675.0 17.59 96% SMO i 2-9
1478.6 1478.0 14.64 100%

22

prophayiactic efficacy of the inventive materials is increased through the modification. For
instance, the inventive materials can be conjugaied either directly or indirectly through a
linker to a targeting moiety. The practice of conjugating compounds, e.g., inventive
materials, to targeting moieties 1s known m the art. See, for instance, Wadwa et al., J. Drug
Targefing 3: 111 {1995) and U.S. Patent No. 5,087,616, The term "targeting moiety" as used
herein, refers to any molecule or agent that specifically recognizes and binds to a cell-surface
receptor, such that the targeting moiety directs the delivery of the inveniive materials to &
population of cells on which surface the receptor is expressed. Targeting moieties include,
but are not limited to, antibodies, or fragments thereof, peptides, hormones, growth factors,
oytokines, and any other natural or non-natural ligands, which bind to cell surface receptors
{e.g., Epithelial Growth Factor Receplor (EGFR), T-cell receptor (TCR), B-cell receptor
(BCR), CD28, Plateiet-derived Growth Factor Receptor (PDGF), nicotinic acetylcholine
receptor (nAChR), etc.). The term "linker" as used herein, refers to any agent or molecule
that bridges the inventive materials to the targeting moiety, One of ordinary skill in the art
recognizes that sites on the inventive materials, which are not necessary for the function of
the inventive materials, are idea] sites for attaching a linker and/or a targeting moiety,
provided that the linker and/or targeting moiety, once attached to the inventive materials,
do{es) not interfere with the function of the inventive materials, i.e., the ability to inhibit
proliferation of & diseased cell, or to treat or prevent disease {e.g., cancer, neoplasm,
psoriasis).

[0083] Alternatively, the inventive materials can be modified into a depot form, such that
the manner in which the inventive materials is released into the body to which it is
administered 1s controlled with respect-to time and location within the body (see, for
example, U.S. Patent No. 4,450,150}, Depot forms of inventive materials can be, for
example, an implantable composition comprising the inventive materials and & porous or
non-porous material, such as a polymer, wherein the inventive materials is encapsulated by or
diffused throughout the material and/or degradation of the non-porous material. The depot is
then implanted into the desired location within the body and the inventive materials are
reteased from the implant at a predetermined rate. '

[6084]  Itis contemplated that the inventive pharmaceutical compositions, polypeptides
(including functional fragments and functional variants), peptidomimetics, fatty acid
derivatives, nucleic acids, recombinant expression vectors, host cellg, or populations of cells

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

[6085] In a preferred embodiment of the host, the diseased cell is in ahost, The host
referred to herein can be any host. Preferably, the host is a mammal. As used herein, the
term "mammal” refers to any mammal, including, but not limited to, mammals of the order
Rodentia, such as mice and hamsters, and mammals of the order Logomorpha, such as
rabbits. It is preferred that the mammals are from the order Carnivora, including Felines
{cats) and Camines (dogs). 1t is more preferred that the mammals are from the order
Artiodactyla, including Bovines (cows) and Swines (pigs) or of the order Perssodactyla,
including Equines (horses). It is most preferred that the mammals are of the order Primates,
Cehoids, or Simoids (monkeys) or of the order Anthropoids (humans and apes). An
especially preferred mamimal is the human.

0686} The diseased cell can be a cell characteristic of or inflicted with any disease. The
disease can be any disease, condition, or malady, especially any of those caused by or
involving the proliferation of a cell. The disease can be, for example, a cancer or a non-
Cancerous tuinor, e.g., a cysi, a neoplasm, & fibroma, ete.

10087 The cancer can be any cancer, including any of acute lvmphocytic cancer, acute
myeloid leukemiz, a sarcoma, e.g., alveolar rhabdomyosarcoma, bone cancer, brain cancer,
breast cancer, cancer of the anus, anal canal, or anorectumn, cancer of the eye, cancer of the
intrahepatic bile duct, cancer of the joints, glioma, cancer of the necl, gallbladder, or pleura,
cancer of the nose, nasal cavity, or middle ear, cancer of the oral cavity, cancer of the vulva,
chronic lymphocytic leukemia, chronic myeloid cancer, colon cancer, esophageal cancer,
cervical cancer, gastrointestinal carcinoid tumor. Hodgkin Iymphomsa, hypepharynx cancer,
lddney cancer, larynx cancer, liver cancer, lung cancer, malignant mesothelioma, melanoma,
multiple myeloma, nasopbaryis cancer, non-Hodgkin lymphoma, ovarian cancer, pancreatic
cancer, peritoneus, omentinm, and mesentery cancer, pharynx cancer, prostate cancer, rectal
cancer, renal cancer (e.g., renal cell carcinoma (RCC)), small intestine cancer, soft tissue
cancer, stomach cancer, testicular cancer, thyroid cancer, ureter cancer, and urinary bladder
cancer. Preferably, the cancer is breast cancer, prostate cancer, ovarian cancer, stomach
cancer (e.g., gastric adenocarcinoma), colon cancer, liver cancer, melanome, basal cell
carcinoma, rhabdomyosarcomea, medulloblastoma, pancreatic cancer, lung cancer, thyroid

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

{6085} The terms “treat," and "prevent" as well as words stemming therefrom, as used
herein, do not necessarily imply 100% or complete treatment or prevention. Rather, there are
varying degrees of treatment or prevention of which one of ordinary skill in the art recognizes
as baving a potential benefit or therapeutic effect. In this respect, the inventive methods can
provide any amount of any level of treatment or prevention of cancer or a neoplasm in a
mammal. Furthermore, the treatment or prevention provided by the inventive method can
inciude {reatment or prevention of one or more conditions or symptoms of the disease, e.g.,
cancer, being treated or prevented. Also, for purposes herein, "prevention” can encompass
delaying ths onset of the disease, or a symptom or condition theraof,

[0690]  In a preferred embodiment of the inventive methods, the pharmaceutical
composition is topically administered to the host. In another preferred embodiment, the
pharmaceutical composition is administered directly to the tumor, e.g., delivered
intratumoraliy.

10091]  The invention furthenmore provides a method of treating psoriasis in a host
comprising administering to the host any of the pharmaceutical compositions described
herein in an amount effective to treat psoriasis in the host. Psoriasis is a commeon skin
disease characterized by thickened patches of inflamed, red skin covered with thick, silvery
scales. The psoriasis can be any form of psoriasis including, for example, plague psoriasis, or
psoriasis vulgaris, pustular psoriasis, guttate psoriasis, and inverse psoriasis.

[H092} The invention also provides a method of mhibiting the Hedgehog signal
transduction pathway. The method comprises contacting the diseased cell with any of the
pharmaceutical compositions described herein in an amount effective to inhibit the Hedgehog
signal transduction pathway. Since expression of certain genes are activated for transcription
upon activation of the Hedgehog signal transduction pathway, the invention also provides a
method of inhibiting the expression of these genes in a diseased cell. The gene can be one or
a combination of: GIi-7 (e.g., GenBank Accession No. NM_005269), GIi-2 (e.g., GenBank
Accession No, NM_005270), Gli-3 (e.g., GenBank Accession No. NM_001034190), Prch
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(e.g., GenBank Accession No. NM_0000264), SkA (e.g., GenBank Accession No.
NM_000193), Smo (e.g., GenBank Accession No. NM_005631), or NES (e.g., GenBank
Accession No. NM_016701), which genes are known in the art. The method of inhibiting the
expression of these genes comprises contacting the diseased cell with any of the
pharmaceutical compositions described herein in an amount effective to inhibit the
expression of the gene.
[0093] For purposes herein, when a cell, e.g., a diseased cell is contacted with a
pharmaceutical composition comprising a nucieic acid or recombinant expression vector, the
method involves the expression of the nucleic acid such that the encoded polypeptide (or

- functional fragment or functional variant) is expressed inside of the cell. When a cell, e.g., a
diseased cell is contacted with a pharmaceutical composition comprising a host cell {or a
population thereof), the method involves the expression of the nucleic acid inside of the host
cell and the secretion of the encoded polypeptide (or functional fragment or functional
variant) outside of the host cell where the polypeptide is then available to contact the diseased
cell.
[00G94] The following examples firther illustrate the invention but, of course, should not

be construed as in any way limiting its scope.
EXAMPLE 1

[0095]  This example demonstrates a method of preparing polypeptides (including
functional fragments and functional variants) in accordance with an embodiment of the
invention.

[0096]  Polypeptides having the amino acid sequences as set forth in Table 1 are
synthesized by solid phase peptide synthesis on a 433A Peptide Synthesizer (Applied
Biosystems, Foster City, CA) equipped with a conductivity mohitoring unit utilizing Fmoc
amino acid derivatives (AnaSpec, San Jose, CA). The synthesis is performed with
conditional blocking of unreacted amino groups with acetic anhydride for easier 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 vacoum 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



2292.3 2292.0 17.08 96% SMOL2-23 3426. 2 3426.0 18.00 95% SMD12-24 1675.1
1674.9 17.01 96% SMD12-25 1477.9 1477.9

20

fractions are analyzed by electrospray LC/MS on Agilent 1100 series instrument (Agilent
Technologies, Palo Alto, CA) with the use of Zorbax 3005B-C18 Poroshell column and a
gradient of 5% acetic acid in water and acetonitrite. Only fractions containing more than
95% pure product are combined and freeze-dried. Peptides are dried from 5% acetic acid 1o
ensure conversion into acetate salts. The purity and structure are firther confirmed by

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



13. 85 98% SMDi 2-29 3689.4 3689.0 13.95 95% a The retention tines are for
Zor bax 3008B-C3 colum (Agilent, Santa Clara, CA) determned in 0-100% 25
mn aradient of 0.5%acetic acid in water and 0.5% acetic acid in
acetonitrile, flowrate of 0.3 nL per mnute. 31 TABLE 3 Conpound Mass
(calcul ated) Mass (found) tiza( mn) Purity
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TABLE 1
Peptide | Amino acid sequence | SEQ |
Name | 1D |
3 NO:

SMO-i3-1 | PalRGVMTLFSIKSNHPGLLSEKAASKINETMLR 4
SMO-i3-2 | PaAlRGVMTLFSIKSNHPGLLSEKA 9 ;

| SMO-i3-4 | PalLFSIKSNHPGLLSEKAASKINETMLE |10 ;

[SMO-i3-5 | RGVMTLFSIKSNHPGLLSEKAASKINETMLRE- ¢ Pal L 60 |

| SMO-13-6 | LLSEKAASKINETMLREK - & -Pal | 61 %
SMO-i3-7 | LESIKSNHPGLLSEKAASKINETMLRY- € -Pal 62
SMO-i3-§ | PalRGVMTLESIKSNHPGLLS |14
SMO-i3-9 | PalHse ARGVMTLFSIKSNHPGLLS 77
SMO-i3-10 | PalRGVMTLFSIKSNHE 15

| SMO-i3-12 | SEKAASKINETMLRE - & -Pal 63

| SMOi2-1 PallTYAWHTSFKALGTTYOPLSGKYSY E i
SMOi2-2 | PalLTYAWHTSFKALGTTYQPLSGKTSY 17 ‘

| SMOI2-3 PalL TYAWHTSFKALGTTYQPLSG 19

{ SMOi2-4 AcLTYAWHTSFKALGTTYQPLSGKTSYE- ¢ -Pal | 64
SMOI2-5 AcYAWHTSFKALGTTYQPLSGKISYX- ¢ -Pal 65

| SMOi2-6 ! PalL TYAWHTSFEALGTTYQP 21

| SMOi2-7 GTTYQPLSGKTSYK- ¢ -Pal 66
SMOi2-8 PalLTYAWHTSFEAL 23 i
SMOi2-9 AcLTYAWHTSFRAL 24 |
SMOi2-10 | PalTYAWHTSFEAL 25
SMOi2-11 | PalLTYAWHTSFEA 26
SMOi2-12 | PalLTYAWHTSFK - 127
SMOi2-13 | AcTYAWHTSFEA 128 )
SMOi2-14 | VWEVVLTYAWHTSFKAL | 55
SMOi2-15 | WEVVLTYAWHTSFKAL | 56
SMO:2-16 | AcLAKFSTHWAYTLEK (e-Pal)-All-D | 67
SMOi2-17 | AcAKFSTHWAYTLK(e -Pal)-All-D 58
SMOi2-18 | PalLTY ABpaHTSFKAL 54
SMOi2-20 | ACKFSTHWAYTLK (e -Pal)All-D 69
SMOi2-21 | Pal-LTYABpaHTSFKAL-Hey-Biotin 81 |
SMOi2-22 | AKFSTHWAYVTL (Al-D) [ 37 )
SM0i2-23 | PalLTYAWHTSFKALGTTYQPLSGKTS YK (e -Pal) 70 |
SM(i2-24 | PalLTYAWHTSFKAL (AL-D) 30
SMOi2-25 | AcLTYAWHTSFKAL (All-D) 37
SMOi2-26 | MytLTYAWHTSFKAL 32
SMOi2-29 | Ac-LTYAWHTSFEKAL-Penetratin | 82
SMQOi2-30 Penetratm-LTYAWHTSFKAL 83
SMOi2-56 AKFSTHWAYTL@»AMMW% 84

K-K-e—Pal
AKFSTHWAYTL-B-Alav-NIT

(SMO2-57 | D-LAKFSTHWAY TL-K-(e-Pal)-LTY AWHISFEAL N




SMD13-1 3630.9 3630.9 16.08 95% SMDi 3-2 2504.1 2504.4 16.42 96% SMDi 3-4
3104.8 3104.4 16.69 95% SMWMDi 3-5 3801.0
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| SMOi2-58 | D-(AKFSTHWAYTL)-K-(e-Pal)-LTYAWHTSFKAL |93 |
| SM0Qi2-5¢ | D-(AKFSTHWAYTL)-K-(e-Pal)-LTYAWHTSFKA | 94 |

Pal = palmitate; "all D" = each amino acid of the polypeptide is the D isomer; Ac =
acetate; Myr = myristate; PalHse = homoserine palmitate; Bpa = 4-benzoylphenylalanine;
and HCy-Biotin, homocysteine-Biotin, in which biotin is attached to the SH of
homocysteine,

60977 The peptides described herein can be made into 2 dimeric form having the

following general structure:

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

wherein Sequence X is selected from the group consisting of Ac-LAKFSTHWAYTL (all-D)
(SEQ ID NO: 85); Ac-AKFSTHWAYTL (All-D) (SEQ ID NO: 86); and Ac-
KFSTHWAYTL (All-D) (SEQ ID NO: 87); wherein each of Linker 1 and Linker 2 is
optionally present and each independently is Gly, beta-Ala, aminopropionic acid, gamme-
aminobutyric acid, aminceapreic acid, or aminohexanoic acid; wherein nn and m is betweern
and 6; wherein Y is K, C, homoCys, Oz, diaminopropanoic acid (DPA), diaminobuyric 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 NQO: 87, nis 4, mis 0, each of
Linker I and Linker 2 is beta-Ala, and the fatty acid is palmitaie.

[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
digrnino acid (e.g., Orn, Lys, diaminobutyric acid (DBA), or diaminopropionic acid (DPAY)
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
1s simultaneously builf on a peptide synthesizer using a standard synthetic protocol. The
dimeric product is cleaved, deprotected and purified as in a standard synthetic protocol.

SM{Oi2-56, which is the dimeric form of SMQi2-17, is made in this manner.



3801. 0 15.87 95% SMD13-6 2193.4 2193.4 15.26 96% SMDi 3-7 3274.9 3274.5
16. 08 95% SMD43-8 2176.7 2176.2 17.05
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[(99] SMOi2-28 and -30 are peptides based on SMO12-9 fused 1o penetratin, which is a
peptide from Anfennapedia used to introduce & variety of biclogically active molecules, such
ag DNA, peptides, or proteins into cells (Grander et al., J. Biol. Chem. 279: 50904.50914
(2004)). Penetratin has the amino acid sequence RQIKIWFPNRR-Nie-KWKK (SEQ ID NC:
78}). Pemetratin-containing peptides are made as a single peptide chain using standard pentide
synthesis methods.

1G140] Polypeptides are lipidated as follows: for L-peptides containing s-patmitoyi-Lys
on the C-terminus, commercially available Fmoc- e-palmitoyl-L-Lys (AnaSpac, San Jose,
CA}is utilized. Fmoc~ e-palmitoyl-D-Lys is noi commercially available. It is synthesized on
the resin utilizing orthogonally protected Fmoc-D-Lys(ivDDE) (N-a-Fmoc-N-g-1 (4,4
dimethyl-2,6-dioxocyclohex-1-ylidene)-3-methylbutyl-D-lysine) (Novabiochem, San Diego,
CA). After attachment of the amino acid to Rink-amide resin, ivDDE protection group is
removed by freatment with hydrazine/imidazole mixture in NMP, The resin 1s washed with
NMP and reacted with 10-fold excess of paimitic 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 disscived in WMPFP 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.

[0161] The molecular mass of each peptide 1s determined by ion-spray mass specirometry
utilizing an Agilent] 100 LC/MS system {Agilent, Santa Clara, CA) and is shown in Tables 2

and 3.



96% SMDi 3-10 1709.1 1708.8 17.23 97% SMOD- 12 1967.4 1967.2 16.09 97% a The
retention tines are for Zorbax 300SB-C3 columm (Agilent, Santa C ara, CA)
detettuined in 0-100% 25 min gradient of 0.5%acetic acid in water and 0. 5%
acetic acid in acetonitrile, flowrate of 0.3 ITIL per mnute. [0102] PH LO
of the peptides is perforned on a M crosorb- MV 300A C8 colum (Varian, Palo
Alto, CA) in 0-100% 20 mn gradient of 0.1%trifluoroacetic acid in

wat er/acetonitrile containing 0.1%trifluoroacetic acid, flowrate 1 m/mn
Peptides are detected by LTV nonitoring at 225, 256, and 280 nrn. Data not
shown. EXAMPLE 2

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

SMO i2-1 3121.7 3121.0 16.67 05%
SMO i2-2 3059.6 3059.0 1651 95%
SMO i2-3 2580.0 2580.0 17.13 96%
SMO 12-4 3015.5 3015.0 16.12 85%
SMO i2-5 ' 3229.8 3230.0 16.34 95%
SMO i2-6 2225.6 22255 17.13 96%
SMO i2-7 1644.9 1647.0 18.48 98%
SMO i2-8 1675.1 1675.0 17.56 96%
SMO 12-9 1478.6 1478.0 14.64 100%
SMO i2-16 1561.9 1562.0 18.65 989,
SMO i2-11 1561.0 1562.0 1899 8%
SMQO i2-12 1450.8 1491.0 15.04 97%
SMO i2-13 12944 1294.0 13.97 99%
SMO i2-14 21094 2109.0 18.46 96%
SMQ 12-15 20103 2010.0 17.86 96%
SMO i2-16 1845.2 1845.0 18.96 97%
SMO i2-17 17321 1732.0 ‘ 18.43 97%
SMOi2-18 1740.1 1740.0 17.75 56%
SMOiZ-20 1661.0 1661.0 17.11 98%
SMh2-21 22923 2292.0 17.08 96%
SMOi2-23 342¢.2 3426.0 18.00 95%
SMOiZ-24 1675.1 1674.9 17.01 96%
SMH2-25 1477.9 1477.9 13.85 98%
SMOi2-29 36894 3689.0 13.95 B25%

® The retention times are for Zorbax 300SB-C3 column (Agilent, Santa Clara, CA)
determined in 0-100% 235 min gradient of §.5% acetic acid in water and 0.5% acetic acid in

acetonitrile, flow rate of (.3 mL per minute.



(0103] Thi s exanpl e denonstrates a nethod of testing the inventive

pol ypeptides for toxicity. [0104] DU145 prostate cancer cells, PC3 prostate
cancer cells, MCF7 breast cancer cells, or Mel-SK-2 nelanoma cells
(Anmerijcan Type Culture Coll ection, Manassas, VA) are inoculated in 96 well
pl ates at 200-400 cells/well density in DVEM nedi um contai ning 10% f et al
bovi ne serum and allowed to attach for 24 hours, Cell suspension of 100 p
is used for each well. Pol ypeptides in 100 pa nmedi um at 2X concentration
are added the next day and kept in thel CO2 incubator for 48 hours Wile the
pol ypeptides are added at a final concentration between 1 nMand 10 pM
assays are perforned on extra reference plates to 32 determ ne the cel
popul ation density at tine O (To). {Ihe€ells are stained with Pronega

Non- Radi oactive Cell Proliferation Assay Kit (MIT) according to

manuf acture's protocol. The absorbance of the wells is determ ned at 544 nm
by a FLLKBtﬁr/PCL Rst rgr) Gal axy. VIicropIateR?ad%r (BN Labt echnol ogi es
GrbH, Ger mah{P%fe a¥®%ys are per '8 med on cdRtFBY (O Bl test (T) cells.
Cel | ul ar responses ar(eaigdtedtl at edffynsin t he data using the fol | owi ng
formul a: 1080MPETL - TEHPREL - To)] ¥BP.%1 > To and6éDBO [(T -95%0)/ To] for T <TO
EXAMPLE 3 | ~hi's | e denopgtr.ates that | ypepti i n accordance
W th enbodi%é%%%“of fﬁgéyﬁvention a%g abl e toiéﬁ%ibit pﬁgﬁfferation of

di seased ceb¥Oi3-f 0106].Pb¥ ypept i dedllédr r espondilig?t o the %tid | | engt hs of al
three intragghtutar legps of SMO {ggh ¥l 0i 1-1, SMRKL2-1, SMRp3-1) having an
N-term nal palmtoyl residue are constructed as described in Exanple I. The
pol ypept i desMEiBed t he?lbtested for #G%icity (grdwth i nhi bi%bon) as descri bed
in Exanpl e &, usine Mgk breast canger cells apdggastri gsadenocan nona
cells. Activity of SM)i 2-1 and SM)13-1 is conpared to that of cycl opam ne
(5 gM, a t@atiohen i¥H-ated fromt’/Ad corn |illy-C¥erat rufbal i f oni cum
[0107] As shewhsify Figuse; 1, all thpee peptidegshahi bit Qﬁ?)gromﬂh of MCF-7
cells. The SMDi 3-1 pol ypeptide has the nost significant effect on cel
growt h, f ol $4@ed by Sﬁ%gﬁ-l, whi | 08K | -1 derdfiftrat es ¥He | east anount of

inhibitory activity. As shown i Lgure. 2 13-1 a SMDL 2-1 pol ypepti des
are able tE@?ﬁ%$5F¥mF%%e§¥gﬁPﬁf%pgbgg%%vghéggﬁ%gg%@?%gﬁﬁ%%élIs as well or
better t hasereyiet gphi i ne® ExavERE o 01 eBfimnsinerenpdd. deastis taidibes t hat

f unct i onahcefdhageRtvsraando £ unicier pimate. vari ant s havi ng an am no aci d sequence
based on the second and third intracellular |oops of the SMO protein in

accor danc ith _qg di t.of the.inventio le tqQ inhibit

prolifer afql of ﬁ:ﬁ%&g @ tg%}afggtg S Fssn_erformed on a 1crosor;b-§{\7$ 38&1& 88 ccgumn
(Varian, Palo Alte, CA) in 0-100% 20 min gradient of 0.1% triflucroacetic acid in
water/acetonitrile containing 0.1% trifluoroacetic acid, flow rate | ml/min. Peptides are

detected by UV monitoring at 225, 256, and 280 nm. Data not shown.
EXAMPLE 2

[6163]  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 metanoma cells {American Type Calture Collection, Manassas, VA) are
inoculated m 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 ul is used for
each well. Polypeptides in 100 i 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 ! nM and 10 uM, assays are performed on extra reference plates to



[ 0109] Pol s/ pepti des based on the second or third intracellular |oop of SMO
(SMDi 2 or 13 polypeptides) (as shown in Table 1) are synthesized as
described in Exanple 1 and are tested as described in Exanple 2 using MCF-7
breast cancer cells or SK-Me12 nel anoma cells. The |1 C50 of each peptide as
determ ned by the MIT assay in SK-Me12 nel anoma cells after 48 hour
exposure to the peptide is shown in Tables 4 and 5 33 TABLE 4

Structure Pal - LTYAWHTSFKALGTTYQPLSGKY,SY Pal - LTYAWFI TSFKALGTTYQPLSGKTSY

Pal - LTYAVWHTSFKALGTTYQPLSG Ac- LTYAWHTSFKALGTTYQPLSGKTSYK- E - Pal

A GTTY QR SCRFEVR. o BT BT AR SERAL A | TYAUPISERAL SR SFAL

Pal - LTYARKFSRKA: Pall PioTieraibiT SFy Ad-(FVANARSFRzy Wiy aiAHITSRIOAL The

D) Pal - CIVABDAT SRR A KESTAIAVTL K. 2ea (g B RUGRTEATEE sFal (el

MicroplateReader (BMG Labtechnologies GmbH, Germany). The assays are performed on

control (C) and test {1) cells. Cellular responses are calcolated from the data using the
following formuia: 100 (T - Tp)/(C- T} for T>Tpand 100 [(T - Tp)yTyl for T< T

EXAMPLES3

JO1G5] This example demonstrates that polypeptides in accordance with embodiments of
the invention are abie to inhibit proliferation of diseased cells.

[0106] Polypeptides corresponding to the full iengths of all three intraceliular loops of
SMO (SMOii-1, SMOi2-1, SMOi3-1} having an N-terminal palmitoyl residue are
constructed as described in Example 1. The polypeptides are then tested for toxicity (growth
inhibition) as descrived 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 uM), a teratogen isolated from the corn lily Veratrum califonicum.

{01671 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,
SMQOi3-1 and SMOi2-1 polypeptides are able to inhibit the growth of gastric adenocarcinoma

cells as well or better than cyclopamine.
EXAMPLE 4

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

{6109] Polypeptides based on the second or third intraceliular 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-MelZ melanoma cells. The
1Csq of each pepiide as determined by the MTT assay in SK-MelZ melanoma cells after 48

hour exposure to the peptide is shown in Tables 4 and 3.



Pal - LTYABpaHTSFKAL- Hey- Bi oti n Pal - LTYAWHTSFKALGTTYQPLSGKTSYK- ¢ - Pal

Pal LTYAWHTSFKAL (Al |

D) ACLTYAWHTSFKAL (Al |

D) Myr- LTYAWHTSFKAL

Ac- LTYAVWHTSFKAL- Penetratin Penetratin- LTYAWHTSFKAL AKFSTHWAYTL- p- Al a

K- K- s- Pal

Compound
SMO i2-1
SMO i2-2
SMO i2-3
SMO i2-4
SMO i2-5
SMO i2-6
SMO i2-7
SMO i2-8
SMOQO i2-9
SMQO i2-10
SMG i2-11
SMO 12-12
SMO i2-13
SMO 12-14
SMOi2-15
SMO i2-16
SMO 12-17
SMO i2-18
SMO i2-20
SMO i2-21
SMQ i2-23
SMOi2-24
SMOi2-25
SMO 12-26
SMO i2-29
SMO i2-30
SMOi2-56

_ AKFSTHWAYTL- P-Ala 34 TABLE 5 Conpound Structure
I 3-1 Pal RGYMILFSI KSNI - | PG_LSEKAASKI NI%’NL

TABLE 4

Structure
Pal-LTYAWHTSFKALGTTYQPLSGKYSY

Pal-LTYAWHTSFKALGTTYQPLSGKTSY
Pal-LTYAWHTSFKALGTTYQPLSG
Ac-LTYAWHTSFKALGTTYQPLSGKTSYK- « -Pal
Ac-YAWHTSFKALGTTYQPLSGKTSYK- ¢ Pal
Pal-LTYAWHTSFKALGTTYQP
Ac-GTTYQPLSGKTSYK- ¢ Pal
Pal-L TYAWHTSFKAL
Ac-LTYAWHTSFKAL
Pal-TY AWHTSFKAL
Pal-LTYAWHTSFKA
Pal-LTYAWHTSFK
Ac-TYAWHTSFKA
VWEFVVLTYAWHTSFKAL
WFVVLTYAWHTSFKAL
Ac-LAKFSTHWAYTLK-¢-Pal (all D-)
Ac-AKFSTHWAYTLK- ePal (all D-)
Pal-LTY ABpaHTSFKAL
Ac-KFSTHWAYTLK- &Pal (all D-)

Pal-LTYABpaHTSFKAL-Hcy-Biotin
Pal-LTYAWHTSFKALGTTYQPLSGKTSYK- = -Pal

PalLTYAWHTSFKAL (All D)
AcLTYAWHTSFKAL (All D)
Myr-LTYAWHTSFKAL

Ac-LTYAWHTSFKAL-Penetratin
Penetratin-LTYAWHTSFKAL

AKFSTHWAYTL-$-Ala~a-NH

N

K-K-g-Pal
AKFSTHWAYTL-B-Ala-y—

| Cso,

0.640.1 SMO i 3-2

1Csp, pM
0.45=0.05
0.45+0.05
1.4+0.4
1.020.1
1.0+0.1
0.3+0.05
2.7+0.4
0.08+0.02
>10
0.7+0.1
0.09+0.007
0.060.007
2.8+0.3
>3
>3

0.006x0.0005

| -1M SMO

0.0004+0.0001

0.1+£0.05

(0.0003+0.0001

>13
0.05+0.02
0.039+0.004
>10
0.2+0.05
>13

>15

4.0 nm

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.



Pal RGVMTLFSI KSNHPGLLSEKA 0.500.1 SMO i 3-4 Pal LFSI KSNHPG.LSEKAASKI NETMLR
1.50.2 SMO i 3-5 ACRGVMILFSI KSNHPGLLSEKAASKI NETMLRK- -Pal 0.9+0.2 SMO i 3-6
Ac- LLSEKAASKI NETMLRK- a- Pal  0.80.1 SMO i 3-7 Ac- LFSI KSNHPG.LSEKAASKI NETMLRK-

c - Pal

34
TABLE 5
Compound Structure ICsp, pM
SMO i3—1  PalRGVMTLFSIKSNHPGLLSEKAASKINETML 0.64:0.1
SMO i13-2  PalRGVMTLFSIKSNHPGLLSEKA 0.50+0.1
SMO i3-4 PalLFSIKSNHPGLLSEKAASKINETMLR 1.5£0.2
SMO i3-5 AcRGVMTLFSIKSNHPGLLSEKAASKINETMLRK- ¢ -Pal  0.9+0.2
SMO i3-6 Ac-LLSEKAASKINETMLRK -¢-Pal 0.8+0.1
SMO 13-7 Ac-LFSIKSNHPGLLSEKAASKINETMLRK- ¢ -Pal 0.95+0.2
SMQ 3-8  PalRGVMTLFSIKSNHPGLLS 0.5+0.1
SMO 13—-10 PalRGVMTLFSIKSNH 0.95+0.2
SMO 13-12 Ac-SEKAASKINETMLRK ¢ -Pal 1.33+0.2

[0100}  Asshown in Table 5 and Figure 3, polypeptides based on the third intracellular
loop of SMO exhibit the ability to inhibit the growth of MCF-7 cells. Also, peptides
corresponding to fragments of the third intracellular loop have activities that are comparable
or lower than the full-length loop (SMOi3-1).

[6101] 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, SM0i2-17, SMOi2-8, SM(i2-23, SMOi2-24, SMOi2-20, SM0i2-26, SMQi2-11,
and SMO12-12. Also, SMOi2-6, SM0i2-7, SM0i2-2 through SM(i2-5, 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 adjacent to the membrane in the wild-type
SMO protein) are active. However, C-terminal extension of the N-terminal half lowers the
activity of the most potent 12-residue long polypeptide (compare peptides SMOi2-8 with
SMOi2-6 and SMOi2-3).



0.950.2 SMO i 3-8 Pal RGYMILFSI KSNHPGA.LS 0.50.1 SMO i 3-10 Pal RGYMILFSI KSNH
0.950.2 SMO i 3-12 Ac- SEKAASKI NETMLRK -Pal 1.330.2 [0100] As shown in Table
5 and Figure 3, polypeptides based on the third intracellular |oop of SMO
exhibit the ability to inhibit the growh of MCF-7 cells. Also, peptides
corresponding to fragments of the third intracellular |oop have activities
that are conparable or |ower than the full-length | oop (SMi 3-1).
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{0112} Palmitic acid irpidation of the polypeptides appears to be essential for the activity,
since substitution of palmitate with an acetyl residue significantly reduces the inhibitory
activity (compare SMCi2-9 and SMOi2-13). This is likely due to poor cell penetration of the
polypeptide. It appears necessary for the paimitoylation to occur at the end of the loop
(which end Is adjacent to the membrane in the wild-type SMO protein), since positioning the
palmitoyl group inside the joop generated a significantly less active peptide (SMOi3-4 of
Tabie 5). The growth inhibition cmes of these polypeptides either plateau at higher
concentrations or curve upward, indicating that inhibitory activity actually decreases at higher
concentrations, SMOi13-1, SMOi3-8, SMOi3-2, SMOi3-6, and SMOi3-12 are among the
most potent polypeptides tested.

[6113] Unlike SMOi3 polypeptides, all second loop derivatives have "normal”
concentration-dependence profiles of growth inhibition activity.

j0114] As an alternative delivery of the peptides inside the celis, SMOi2-9 is fused to
penstratin. 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 (SMQi2-14 and SM(i2-15). The lack of activity may be due to
the fact that these polypeptides have poor solubility. Substitution of palmitovl residue with
shghtly shorter myristoyl resulted in 2.5-fold less potent compound (SMOi2-26). For
studying peptide localization inside the cells and characterization of the inieracting protein
molecules, synthesis of cross-finkabie derfvative labeled with bictin is attempted.
Substifution of Trp residue of SM0Oi2-8 with p-benzoyl-phenylalanine that can be UV cross-
linked to a protein Iigand produces a fairly active compound (SMOiZ-18, Table 4), However,
addition of maleimide-biotin coupled through SH-group of C-terminal homocysteine
(SM(i2-21) totally abolishes the activity, thus rendering it unsuitable for receptor
identification.

[0315] The retroinverso analogues of SMOi2 polypeptides exhibit inhibitory activity.
Both SMOi2-16, which 1s the retroinverso analogue of SMOI2-8, and its truncated version
SMOi2-17, which 15 the retroinverso analogue of SMOi2-11 {and SMOI2-12), are more
potent in inhibiting and killing melanoma cells than their all-L parent polypeptide (Figures 4

and 7).



[0101] As shown in Table 4, several of the pol ypeptides based on the second
intracel lular |oop of SMO (SMJi 2 pol ypeptides) are able to inhibit the
growt h of SK-Me12 nel anoma cells after 48 hours of exposure to the

pol ypepti des. Anong the nost potent inhibitors are SM)12-16, SMi 2-17,

SMDi 2-'8, SMDi 2-23, SMi 2-24, SMi 2-20, SMi 2-26, SMDi 2-11, and SMi 2-12.

Al so, SMJi 2-6, SMDi 2-7, SMDi 2-2 through SMJi 2-5, SMDi 2-10, and SMJi 2-13 are
potent inhibitors. Ctermnal truncation of the second intracellular |oop
yi el ds pol ypeptides that were signifi iantly nore toxic to cancer cells than
the full-length | oop (SMJi 2-1). Both hal ves of the | oop when pal mtoyl at ed
at the am no acids which are posif kg@fgg at the end of the loop (which end
is adjacent to the nenbrane in the type SMO protein) are active.
However, C-term nal extension of the N-termi nal half lowers the activity of
the most PF&i%Bnt PrrERatR PGS paIcTpeptiTte it BRpar e prper dles SMDi 2-8 with
SMDi 2- 6 anesSMRis@nahg patdaylPddidd iPakifit icGorddkwith i galokiRien0f: dlche .

pol ypepti des appears to be essential for the activity, since substitution
of pa|n1t§¥%9Wﬁth an acetyl residue significantly reduces the inhibitory
activity (ﬂ@m]rparze; @B@Ql&f&xﬁeﬁzoﬁbﬂhﬁgeb%)that-ﬂ%ikio%ﬁml&uiklil@loﬁﬂle Hutgeiz poor cel |

penetratian t he. oI t ear s necess for_the pal mtoylation
to occur %i%na S‘E\‘ﬁ’ﬂﬁl@? pdlho]og"?’(z\?\ﬁ?g f‘%n%’hi I%ﬂ]é%ﬁweffﬁmﬁeﬁe menbr ane in
t he wil d-byps SiEpteiede) are Stpded (OGO DBion YO Lhe, Pabimiitewl 10gneup i nsi de

the | oop rated cant ess.active of Table
The g%' WﬁFﬁﬁK§Fﬁ¢gﬁ4§h ve§£§?m@ﬁ@%“”%%?@ﬁggf?ﬁggm%myﬁgrFﬁiateau at
h| gher C ofroe tipreationonsy GPU A tpmtampw&mcheus e e;qiosadgo § htSn@hilbd ey activity

actual ly decr a e ce 3:8,, SMDi 3- 2,
SIVDluB 6y aﬁg %ﬁg? f&l gi\rllgqa{r%}ﬁ% X5 er?fi‘éet13 po Iéﬁtcep muﬁ%éﬁé Meste:j
[0113]UnIMMéUSNUESNﬁDIWﬁHQﬁhdee ?QMMMSé@@nEUHﬁnwﬂdenhm®Mmuemﬁhave "nor mal "
concent ra&ga%nggﬁeﬁm%@syc@fgfﬁ& B & Ot

an al ternatrve 1ver pep tid -9 is fused
to peneti®aisin. TN@@H@W@%WmSﬁ&Pd o) futther pyrfied &l RiNgsiy&rolehps to restore

the actiy, qxxeg%wgage%ay@% akéa@&mcpekz{yraagwa&&w&n @{éngglﬁgg%aﬁ{» %ﬁ” just cel |

perneabll he repl acenent palmto ue w sequences of
the tr anscm@ﬁﬂﬁ‘ wpre defesmiien UBRS 4 Eien SN é@%t@%cméégliﬁet TeohmiqgsmEnt-he | oss of

activity ¢SMHRaldnRRd waMUAsdlR) usinkR@nd B Hex@fre By LY iRy RAGdue to the

fact that these pol ypeptides have poor solubility. Substitution of
pal mi t oyl TrensgirgoeRaeens 51 (AgrisdyPiersiref oSSt oyl resulted in 2.5-fold | ess

pot ent cgmm pnd TeSlantQie %@;)mssﬁg sl HEE-RGd RERY ird&s-l8Gad) Is&sa(tApgﬁedl nsi de the
ha

cells an racterization of the interacti n%sﬁr otein nol ecul'es, synthesis
of cross-FiPHRER EOWETAHS Wer forkalrisre wreisr BER Ao PERB(A¥Y Substit uti on

of Trp re@eﬂmmﬁnﬁh«ﬁj 21.8 (wisth 7 probenz eyl phemybaizaninethat can be W

(w12 10 pael al ShE Bl RGP M BRoRbElraeENE T Coupl od ¢ hr ough

SE- gr oup @kooGa1ier m)na"hqm@i@ne@fﬁteeme@glﬁ &l&?y 223 priet @idbéeb@b@l{cﬂ shes the
activity, It,u able for receptor. identification.
[0115] Thé%gg}%ﬁﬁ@gﬁ%“’gﬁnﬁ%ﬁ n %ﬁ%’fﬂfﬁk%@@%ﬁﬂ%&%%ﬂi% ®i nhi bi tory

activi ty.Tri3otde SMALR-de analybhusing the hemgaetivol MWAICs nadndlogiyaibed HBMDI 2- 8, and
its truncted rsi he retr0|nv rso Q@&lo ue of

o 2. 11 s ORe Rt BRE LR Th o SR SR B Phg el anoma
cel | s t hamhtatchébyr noahdlizktiopay emndngghqupaﬁmzﬂe( QEHP@m)es 4 and 7). 36 EXAWPLE 5
[0116] Thi 612%@8‘”9&' D%qrpfl?%r @ttﬁégh 0@?1&1 gl(lje e%fre snorllllmbelrgérg ro%g]ecc%%]e expr essi on
of Hedge i gnal'i'ng pathway protein RS ance With an
enmbodi rrenhat of SMA entpgeyien ticopamine. This is cans1steni with the fact tha’ the polypepﬂdes

have a much higher potency than cyclopamine.



[0117] An anal ysis of expression of the genes that are known markers of the
Hedgehog signal transduction pathway, G1l-], di-2, di3, Ptch, Shh, Sn2o0
and NES is performed. D11145 prostate cancer cells are exposed to SM)13-1
(5 or- 10 uM, SMJi2-1 (5 or 10 pM or cyclopam ne (5 44) for 48 hours. Cene
expression is assayed by quantitative PCR For gene expression assay, DU145
prostate cancer cells were exposed to 5 tiM SM)13-1 for 24 h, and 5 uM and
10 ti M SMDi 3-1 for 48 h, respectively; DU145 cells were treated by 5 p. M
and 10 jiMof SMJ 2-1 for 24 h only. The control was DU 45 cells w thout
conpounds-treatment. The 5 uM of mwygliPpag ne was al ways used as positive
control in all experinents. [0118] Total cellular RNA was isolated, and

further purified.b yl e col Q ACGEN, Val encia, CA accor di ng to
the man ufﬁé& lur e—ﬂ“ g/’iaﬁg’l\ﬁ%ﬁ?f’?sgﬁ@ Tﬂﬁmeauéﬂaeﬂﬁomet&faawqr%w@ det er ni ned
usi ng Agmhmhéﬂkd&ﬁﬁ%emgmmt fae pAQFADL ol@shRGlo0 es, Inc., CA). cDNA

synt hesi s _was rr.i erdgy? uf, gsi ndom Hexaner prinmer, _Taq I\/anCe Rever se
Transcri BP?%} Wite g lglr%%l@%ﬂtaéﬁﬁgemlﬂg’éflé’ﬁnbeéﬂ)hxa[r@ 19] Tagnane
Gene EXpI esSiba aé\zi@saxybe@ﬁ;t BRfmpR upzoleMePAMI. abelk ed)kxsats0 (Appl i ed
Bi osystens, Foste are useg for real -tinme quantitative PCR anal ysis of
PTCH (AsE‘ﬂWEPfﬁfﬁ?weﬁ@m?wﬁﬁ‘)fﬁ S (Hs00171790 mil), GLI2 (Hs00257977 ntl),
(Ol—lls_|087g I;lﬁ)go 092%6%1)311%( élﬁﬁ%&ﬁ}ﬁ&@&@mﬁ%l‘aﬂm SM%)@QM 9843+ Whith agd NES

S n Assay mix of priner and probe
(VI abeF‘E‘EP)‘nSSS.'%e Sl%tg%t" %@%@‘g&%@“&éﬁ‘ﬁﬁwﬁe BhErREr ofBkch sanmple is
run in txepldoatiee m]ﬂb&t&*ylaelﬁlﬂ@lﬁvel‘&'ﬂlbtb%teﬂﬂﬁﬁj anarnesdiypsiing the conparative
Ct (a. ACt) net h&%@? |bed by t he nuf acturer pl'i ed Bi osystens,
Foster, PRy SRR B AL BRI P ikt ai ned by
normal i zation to an endogenous reference (18s rRNA). [0120] As shown in
Figure 5, the changes in gene expXesditldn7 are nore pronounced than that of
SMO ant agoni st, cyclopam ne. This is consistent with the fact that the
pol ypept ;@fﬁxha%gs AsIHE el ABEE: ROLERE AR EURLABAN Aoy 37 EXALMPEE 6

[0121] Th nstrates I nventive peptidomrnetics in
accor dan®é23ki t hfogpdsdidi tre frraigh ofh@r@pho@nﬂar@gamﬁhﬁ biiporedemepr ol i f er ati on of

cssent | affopninl LRGPy I e GRRbto I A G RARRD. e
usi ng Ske. L@i@m#zqagfw@@fﬂ @Ghﬁ@S@XE@S@d et ., ﬁ@fWefptﬁ’f@@éwéﬁgpﬁ@ﬁiZaom metics
for 60 h@ h g%ggf ‘SW'W {%nc!{: {og%z%ccﬁi’hﬁp&%g%%u@fe@h&egﬁa@- 172' 18 and

SMDi 2- 21, hi ch contains the synthetic am no aci “exhibit the
ability W}@ﬂlehﬂqﬁﬂtﬁ%ﬂamﬁ@pbl#l@IBIFVflf@ma@ﬁTQﬁbl@lﬁ“@(mﬂa@wéﬁmﬂss HKERBNA nhi bi tory
activit y(f&%so%ﬁ% MRS, Spﬁta?&thy%?ﬁbbm%;c &fwéauéra?m&@ﬁaé @9&@9& gounterpart,

SMDi 2- 8 contains only naturally-ocC ring amno acid
Photochem. Photobiol. 70 568~ 578 (1999Y). Since imidazoacridones are adsorbed on quart7

from the aqueous solutions, plastic polymethacrylate 10 x 10 mm cells from Sigma-Aldrich
(St. Louis, MO) are used for most measurements, Atmospheric oxygen quenching is found to
be unimportant, since similar values of fluorescence intensify from BIAs are obtained before
and after nitrogen purging. The solutions are prepared in deionized water. Uncorrected
fluorescence emission spectra are obtained at 25°C on & Single Photon Counting
Spectrofivorometer FLUOROMAX®-2 (Horiba Jobin Yvon, Edison, NJ). The excitation
and emission monochromator slits are adjusted to 1.5 and 3.5 nin 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
meagurements are performed for premixed aliquots of peptide and imidazoacridone solutions.

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



EXAMPLE 7 [0124] This exanpl e denonstrates the critical mcelle
concentration of SMJi 2-8. [0125]To nonitor the fainmation of hydrophobic
nanoparticles, a fluorescing imdazoacri done conpound WMC- 77

(5-{344- (am nopropyl) - pi perazi n-1-yl)-propyl at ni no} -

2, 10b- di aza- aceant hryl en-6-one) is used (Tarasov et al., Photochem
Phat obi ol . 78: 313-322 (2003)). Conpounds |ike WMC-77 tend to enhance their
intrinsic fluorescence dramatically when entering an anphiphilic

envi ronment of bi ol ogi cal nmacronol edél es |i ke DNA (Tarasova et al., 2003,
supra) or hydrophobic core of typical mcelles (Tarasov et al., Photochem
Phot obi ot617€): 5B8-{hiF8scf:dk@98}): pre pSistival in MizdaAoddr idonesfar e adsor bed on
quart z fro acrylate .10 x 10 nm
cell's from H%ﬁﬁmuﬁﬁﬁg%ﬂﬁc%%éﬁﬂé%%&MmQ ﬁ%&mgggﬁh§g2}$(Em;ﬂ% m%%%?urenents
Atnnsphemmmm@xygﬁmbq@en@hmmgﬂwsh&@undﬂkdhb&mmnunm@ammnwnmsmnmews|nllar

val ues of, flu escenc Sit As e obt before and after
ni t r ogen®BHr %ﬁ% %ﬁkgs%$ #%ﬁﬁé%gp§ ﬁﬁé%lwmltoﬁxﬂﬁﬁ%ﬁ? BEWEt er .
Uncorrec@gﬂud$Mmms§@ﬁm@eﬁehu§§imwngpechﬂanabédahhamﬁednatwaﬁa on a Single

Phot on ntin trofluoro r FLbﬁRﬁWﬂX ba J n Yvon, Edison,
NJ). The 5%%‘W9#12%%éﬁ€“3ﬁ%g%|ong nochr %Ve% F?&b (e d]hsted to 1.5
and 3.5 mtmlhnamjimm:mtran@s preiotaied ed gescriae indmngsidofreshenphdaid £ftcr ement 1 rim
| nt egati Bl zceﬂgsea%ﬁ)Bm?‘fgvzcaﬂ%lmn iy ;zevg} %%,\R&ﬂa rﬁmgg\le%ﬁ&p Oﬂzaggés)hn; usi ng,

430 Dnlex0|f ??0 nmonochronet or settin uordnetrlc fements are
perforne@ﬁﬁmﬁw®mﬂnbxEdMaﬁBQﬁhZ§ of peptide and i m dazoacridone sol utions.
The conc at i f fluores - is Q.4 uM 38
[0326] Trg 1 aor Sledimitt S S a oSl P REH Sl Tl s8R kRs Sace o

pept i de/ flsworpphids fundabibe amandslaﬁvltfdﬁe:aﬁamp@ae Micdlieti@ase hafres)i\hﬁb?e?

T uor eSCF nﬁ)%eremn; tﬁ e@t]&lfm%%r?c%rsilart%ﬂ ?fl (%éﬁ)l)l ﬁgs ’30111%101] és&s%ﬂ%{ a%p ta nges in the

f1 uor escence sig are STW A e obServed™ er
|nldazoammwdmnmsmﬁmnnﬂhqm@ow@OEandﬁﬁpomammmadiaﬁ sugdiligsator gani ¢ solvents

(Tarasov to the cores of classic surfactant mcelles
(Tarasov e%mgﬂmnf§§§%m§3g@a or upon binding to DNA (Tarasov et al., 2003,

supra). The critical mcelle concentration, estimted as described in
(Tanford, The Hj gl rophobic EffecEXARGLAdti on of M cell es and Bi ol ogi ca
Menbranes, John Wley & Sons, New York (1980)), is determned as 0.5- 1 pM
of SlVDlZ[ﬁﬁZS} [ O Li2%:]efdnhiblé @@Jmnmareelﬂiaethe@aﬁleﬁtdf&tahmnﬁc& kst e@-as descri bed
above for all . other pt i gf of this study and is found to be around | p.M
for eackﬁeﬁsétb"t‘tl‘edéowaﬁﬂ‘g’gﬁ?’# 5% may be responsible for |owering the

ef f ecti vierpncenkeatdlion nf@é bifetise € 4P tictiesmi (SKS DIFIL) OfRpaAdeh @Mbﬁ:equent

O 1 TR b R T LU e Ghe %ﬁég&o‘ﬁ&%@ﬁﬁﬁt NP3 P Boe1 Thi &
exanpl e {ﬁiﬁﬁfﬁ@ﬁﬁrfﬂtmcohh&tﬂgtehberﬁémmd@S” G OLEHE 4t aventdzatiorexiiobi,t di f ferent
sensitivjti hi rd di erent c ne 01291Can er G f the breast
o B e e B e O L AT Soh e OF

(Panc éO D50zl TTAGSTi2- mxb@m@G&i@?&ﬁmﬁm@ﬁaﬁ)ﬁlna&dmk wgle@{é&@au are cu:c tured
i n nmedi n1co ai ni eithe D12-1 12-2 - e entration o
0.001, 0O™51° %mfwa @>38g'%ﬂikg#%de%ﬁg&gfggﬁé?agggaé§m3§%'ribed in Exanpl e
2. As shown in Figure 9, SMJi 2-12 and SMD12-20 exhibit different

sensitivities depending on the ceffiMPEB&ted. Cell |ines exhibiting a G150>5
i nckude PLC, JM 1, HS766T, Col 0205, I-1CT15, and A549. EXAMPLE 9

[¢130] This example demonstrates the peptides of the invention have secondary structure.
10131} The peptides are measured by circular dichroism (CD) spectroscopy. Peptide
solutions (1 uM) are prepared by dissolving compounds in PBS containing 50 mM
dodecyiphopnocholine (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



[ 0130] Thi s exanpl e denonstrates the peptides of the invention have
secondary structure. [0131] The peptides are neasured by circular dichroism
(CD) spectroscopy. Peptide solutions (1 ulvl) are prepared by dissolving
conmpounds in PBS containing 50 m VI dodecyl phophochol i ne (Avanti Pol ar

Li pids, Al abaster, AL). CD spectra are recorded by an AVIV nod. 202

CD- spectroneter (Aviv instrunents, Lakewood, NJ) using 0.1 cmpath 39

| ength quartz cuvette at 22-24C. Scarf®ranges are between 80 and 260 nm and
the spectrumof the buffer is subtracted fromthe spectrum of the conpound.
[ 0132] Thé&n@b gepectaveiteah 25MIIC2-SearamoizeshB I2tvwesn (| Fi guirZé0 1@)andéworsstrvat e t hat
the pepti des edom t.l . - conformati on. The
retro-in8g§%88%%g%ﬁ%@%ﬂﬁﬁﬁgggg9%5%%92%?%§§% uc?hred and rigid than the

par ent alf#i3L] coliht EPpardis of EXAVPE Erndl VD@L BB T e EX dapbestrde ipntse r at es

al ani ne scanni ng, st.udi.es e .pal I, e.lnventi.on. 134] The

a1 ani 11 canea o T r EateHr o RGRRL EREPHAER B HAS TR ot

( Pal LTYAWEbeESEt @Alcfurédsang rebistlarbyie predrlidgoantephitect i on of mutants of the
SMDi 2- 8 peptides in which each nmutant of the collection has an amno acid
residue substituted with Ala and ve(yp; E9gi due of SMD12-8 is targeted for
mut ati on by at | east one of the mutants in the collection. 101351The Lys
residue at the 10th position of SMJi2-8 is critical for the activity of the
SWDi 2- 8 HEFBI de Thspghipke derapstias slagipe srarnivg tiydigy of dheinglvpprsdpsddheupon

substi tutjon;ef the Ser at position 8 of SMJi 2-8. Activity increased when
the Leta at position 1 was replaced with Ala. The Phe at position 9, Tyr at
posi ti onl®@34and T ﬁg@ﬁcap@ﬁscﬁftdin%qﬁﬂ%r@é@%ﬁeﬂdé the HEPEtireeernod th Al a wi t hout
signific 2RGEd §%§E' ' N SR i ops (2, 4, 6,
7, 11, a hig? res&FgA?Q% sl?g%%¥?ﬁ%?§8gb ingigg%§99ﬁ£%§%%k€%136lAH

r ef er encesptidemio Mddihrvgehpulsint athe onctipaliae At ampplaric atsiconsybsémgd pétent s, cited
herein ar ar i ’ . . 1 ‘ , i f each
referencéﬁﬁgggagﬁg%@ﬁgggﬂﬁgkggﬁQ%%%%%%f%%ﬁgvi?%%?%gﬁggggggﬁgﬁ#ﬁggrporated
by referéncell@hdiwere set forth in its entirety herein.

[0135] The Lys residue at the 10th position of SMOi2-8 is critical for the activity of the

SMQi2-8 peptide. Significant loss in activity also is observed upon substitution of the Ser at
position 8 of SMOI2-8. Activity increased when the Leu at position | was replaced with Ala.
The Phe at position 9, Tyr at position 3, and Trp at position 5 can be substituted with Ala

without significant change in the activity. The remaining substitutions (2, 4, 6, 7, 11, and 12)

result in a slight (40-60%) increase in Glsp,

[06136] All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference were
individually and specifically indicated w be incorporated by reference and were set forth in
its entirety herein,

6137}  The use of the terms "&" 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

(L3

clearly contradicted by context. The terms "comprising,” "having,” "including,” and
“containing” are to be construed as open-ended terms (L.e., meaning "including, but not
limited to,") untess 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



[01371The use of the terns "a" and "an" and "the" and simlar referents in
the context of describing the invention (especially in the context of the
following clains) are to be construed to cover both the sinmm ar and the
plural, unless otherw se indicated herein or clearly contradicted by
context. The terms "conprising,” "having," "including," and "containing"
are to be construed as open-ended terns (i.e., neaning "including, but not
limted to,") unless otherwi se noted. Recitation of ranges of values herein
are nerely intended to serve as a shatlt hand nmet hod of referring
individually to each separate value falling within the range, unless

ot her wi seizporpireiad Bt thesretificatignes eWEhredepafalle racdibdierdis AllQethedsor por at ed

i nto the 3RAGLALGELEAMARrbnelitn ML dalbibehee il edihglet: A

nmet hods descri bed herein can be pérfouned in any suit e or unl ess
othermnsemhﬁﬂﬁédP@HWWé¢@kﬁﬂdwC@@ﬁ@rﬁ%@éeéﬂ@aﬁﬁ@a%@%mphﬁptwﬁmp%&’context

The use of,,any. @nd @b asemm&a%%em&r ;s%a&efﬁp& Al falagté?@ﬁmﬂngmqh@ ‘such as”)
provi ded hereln I's intended nerely to better “illumnate the invention and
does not 1@@@@0@54@ deps e Pesp 2 Hipitatie o8 dppeonsfof thhenwemp@nmiesﬁmﬂ@nh@ss ot herw se
clai med. Mok @NGYAGSLDintdlepSREGHS] &aﬁm gnccamghqs m&cgag%ﬁm%ﬁﬁeé ndi cating
any non-cl ai ned el efrent as essentla to the practice of t'he invention.
101381Pr eflenguess b inbnpgctsd of e Bvénigent i on are described herein,

i ncl udi ngpt A bestrAROS USROS bR hMSR QESibEPher SRR HchdE% A2Ukegt he
invention. Variations of those preferred enbodi nents cone apparent to
t hose of @P@ﬂ%ﬁW?“@%?mFﬂWﬁsﬁﬁéﬂ%ﬁﬁOﬂﬁ@ﬁmW@ﬁﬂﬂn&mﬁﬁ@ﬁﬁéﬁﬁgﬁﬁﬁ@“@escr|ptlon
The i nventargiexReck vsldldla ?an&ﬂdiﬁc%@éf &@mémil% SHGhWaRLALE GRS as
appropriate, and thé inventors intend f the invention to be practiced

ot her wi seloraine decriniivni FhCarIpPrTBawE %1@&& aﬁ@?réutwmy&e}cwwaﬁ@uw ag hj s

i nventi ong ﬁp{bﬁh&tg%ﬁd ks linveRgis Gt QRS ARd oS BE \ﬁ%@d@& §rhafmste@%n§y bj ect matter
recited in"the clains appended hereto as permitted by applicable | aw.

Mor eover , sPasifjcalip At ke inswino Aot tidngbolie iyediep m@@%ﬁﬂe}wﬁf tigopang] | possi bl e
vari at i ongufhefeefimd sy %B&Qiﬂéﬁé&?e@ iPe bBhsla PRt i@f&td%%lp@[%ﬁﬁéatb erw se

i ndi cated herein or. otherwi se clearly contradicted by contex 41MCSLLP
CLAI M5 applicablp lavprMprspyea By oot ¢ ek byt aseped denems ipahaessiblsal vari ant
thereof,  @uifi@dnt YheR6F @ cAl@RpYaALd MEnOhvdi e By PR E GhaicDd Berfigdbt Y aci d
derivative of the functional vari ant, wherein the pol ypeptide consists of
the am noPBETHe SEFIEHBEAGSIISEPTHING 3 or a functional fragnent thereof,
and the functional fragnent consists of at |east 7 contiguous am no aci ds
of SEQID NO 3, the polypeptide is optionally am dated, and the am no acid
at position I of the polypeptide is optionally acetyl ated, wherein the
functional variant consists of i) the reversed am no acid sequence of SEQ
IDNO 3 (all D-amino acids), ii) the reversed anm no acid sequence of the
functional fragnent of SEQID NO 3 (all D-amino acids) and the functional
fragnent consists of at |east 7 contiguous am no acids of SEQ ID NO 3,

iii) the am no acid sequence of any one of SEQ ID NGs: 49-52, and 68 (al
D-amino acids), and SEQ ID NO 80, or iv) an am no acid sequence whi ch has
at | east 90% sequence identity with SEQID NO 3, or the functiona

fragnent of SEQ ID NO 3 and the functional fragnent consists of at |east 7
contiguous am no acids of SEQ ID NO 3, wherein the functional variant is
optionally am dated and the am no acid at position 1 of the functional
variant is optionally acetylated, and wherein the pol ypeptide, the
functional variant, and the fatty acid derivative inhibit proliferation of
a tunor cell. 2. The isolated or purified polypeptide, functiona
variant, or fatty acid derivative of claiml, wherein the polypeptide
consists of the amino acid sequence of SEQ ID NO 8, the polypetide is
optionally am dated, and the am no acid at position 1 of the polypeptide is
optionally acetyl at ed. 3. The isolated or purified polypeptide,
functional variant, or fatty acid derivative of claiml1, wherein the

pol ypepti de consists of the am no acid sequence selected fromthe group
consisting of SEQ ID NGs: 17 to 33, the polypeptide is optionally am dated,
and the amno acid at position | of the polypeptide is optionally

acet yl at ed. 4. The isolated or purified polypeptide, functional
variant, or fatty acid derivative of claim1, wherein the functiona

vari ant consists of the am no acid sequence of SEQID NO 23 with one am no
acid substitution at any of positions 1-7, 9, 11, and 12 of SEQ ID NGO 23
in which the amno acid at the position is substituted with Ala, the
functional variant is optionally am dated, and the am no acid at position 1
of the functional variant is optionally acetylated. MCSLLP 42



5. The isolated or purified polypeptide, functional variant, or fatty acid
derivative of claim1l, wherein the functional variant consists of the
reversed am no acid sequence of SEQ ID NGO 23, 26, or 33 (all D-amno
acids), the functional variant is optionally am dated, and the am no acid

at position | of the functional variant is optionally acetyl atédLi? 6.
The isolated or purified polypeptide, functional variant, or fatty acid

derivative of claim1, wherein thed ¢ onal vari ant consists of the anino
acid sequence of any one of SEQ ID . 34 to 37, the functional variant is

optionally am' dated, and the am' no acid at position I of the functional

variant is optional %}I(aé?‘qc &v}ﬁnp poiwep ide, a fugctlo%h?aha{? LRted A g?ttypé’cr]dlf' ed

pol ypept i de fun acl erivative claim1l
consi stiém@tiod oftth@pcﬁlgbdpﬁw Rga muyabﬁldestzawretoﬂthe furbeigond vidnt.iereinthgH - (CH2

CH CO- Y- F d S X-
R quenedypeide san BB A L aralsp CEsreTRy bie A hRaRRE T (a1 o)
(SEQ | RePQf aﬁélhe f&%iﬁ%ﬁ%ﬁ%bmﬁﬁé b dD)eaktIEQnt RiNOamBBH)acidandSBQIRPETHVWAYTL

(Al -D) 87); wherein each of Llner 1. an
opt i onalthyp m@éﬁ% 15@@60@55 RidgpRKHERETIPOE! @t Qosnﬁfﬁ‘tdl ‘I)_flAFeapobé‘?ﬁph@ep’P opi oni ¢

aci d, 9&%{5@5@%}9&%&& %Jh'ef%zr?t% AincBINOE BRI QnSis@6I 6, th@ﬁev@%dﬂﬁh%@di@l c acid;

vvherelnna 6; wherein Y is K C, honoCys, omth%fn
di ani neguepant FEQARI MO DRA)D-awinodi ki fibhargiersed awing aeégmueﬂa% Hherein t he

fatty achdoded fr@glrsietfqﬁa{ élg% lIIB?&iCWthgﬁ - gﬂff;nb %Ethfﬁ’anh A ifotioRARFaome R cof @RS bif 1 C

aci d. at ed urified polypeptide, functional variant,
or fattylesec? dordgnwsanmmeacods ccflS&QleN Owhgiietha atire foishreaieopab! apaonant

consi sts _Qqf .t he n i d sequence to 48,

53- 54, SQQdD@goi:ég%aa d%’é @Rt IBﬁﬁ?IdSaarnl%ar%td)ﬂg%tgﬁggl‘b%% d&?ded and the
am nol @&fu%c@twsmmats measis)@% sédlxienédigﬂﬁitpwah SEQrDaVO: 3.9r dptﬁumh@h&ly |
acetyl ate ate r puri ona

var i anfragoentpABEY lﬁé‘i@i %@dlt {) %mélffo?ﬁ “Fr‘fofs‘sg?ﬁgfl %%?? qi’gg? ar%%c‘%d

deri Va5+1¥seo I 885 3 awh@tih YaeAGhdionBl VR 6s atiohf1e, aitined {id-the hiﬁrnmanids t he
car boxy ermnus, or both the N and Ctermni, said fatt ECI d

mol ecuhiepositioh & Heyfurssinnalivaiiang isgptipedl eogiaicd o gFau Bie Poppatids

functional variant, and the fatty acid derivative inhibit proliferation of a tumor cell.

2. The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 1, wherein the polypeptide consists of the amino acid sequence of SEQ ID NO: 8, the
polypetide is optionally amidated, and the amino acid at position 1 of the polypeptide is

optionally acetylated.

3. The isolated or purified polypeptide, functional variant, or fatty acid dertvative of
claim 1, wherein the polypeptide consists of the amino acid sequence selected from the group
consisting of SEQ ID NOs: 17 to 33, the polypeptide is optionally amidated, and the amino acid
at position I of the polypeptide is optionally acetylated.

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

amidated, and the amino acid at position 1 of the functional variant is optionally acetylated.



10. The isolated or purified polypeptide, functional variant, or fatty acid
derivative of claim9, wherein, when the fatty acid nolecule is at the
C-termnus, the fatty acid nolecule is attached to the pol ypeptide or
functional variant through an am no acid selected fromthe group;gonsisting
of Lys, Cys, honocysteine, ornithine, u,ydianm nobutyric acid, and a43-

di am nopr opi oni ¢ aci d. 11. The isolated or purified poI ypepti de,
functional wvaria f a am no
aci d 1 s Lys o e A B e o A e I ona
var i antlairoi, Weadreiy tedingctideali widtiteensifts ol thd rv@sedameine peid sérmeficgtof PEQJDPd

nmol ecu Ofatt aci h urified
pol ypeé{b 33 ﬁfﬁrn%%@%n%g mi?graf:a &e%m 't varnan}g,o é?%}e‘(tsagve ocga&{thgm 12,

wher ei amidvencidat pysidai dofitd Bouti@al Sarﬁnﬁiﬁpti(mhiﬂyyamlded. 14. The

i solated or purified polypeptide, functional variant, or fatty acid
derivative of claim9, wherein, when the fatty acid nolecule is at the
C-term nus, gt he fras tsma@alodpmm@mh ehtideafulBd BaLN£ia0f oFRftiudia derivtivéer mul a
I, whereln Formula | is NH2(CH2) and Formula Il is

CHS( CHelpir GHiNEely é@@ﬁ“l\ﬂﬂfér"éﬂﬁlté%ﬁ%‘?f the apigo Avif seqpense of any one of SEE 1D e

| Sol at gehs0f4 tBUsr?' fhk %cﬁmay P&t Q%phegﬂér!?rah%%ld mth@%mo%ldfa%wmcp &

derivative of clarml wherelin norm he isol ated or
purifi éﬂfmlylpfép&mmhéis Omumlly@nﬁvlatﬁén ant , or fatty aci d derl vative of claim
1, which is linked to a cell-penetrating peptide (CPP). 17. The

isolated or purified polypeptide, functional variant, or fatty acid
derivative of cl @haisdlbied whpuréiiad pohgeide, mostpnilsesiatther faty mod denvdtisegfuence
of SEQ |ID conjugate conprising (i) the isolated
or purFlﬁi‘%lg@%ls%%ﬁtﬁ%lg’lEOVVJP?C%Q’P%WET“L\? Want, or a fatty acid derivative of
claiml1, and (ii) a targeting noiety. 19. A pharmaceuti cal

conposi ti on conpri si ngpedubree pobypept+detl).f uncti onal variant, or MCSLLP 44
fatty acid derivative of claiml, optiohally,a fﬂm,gﬁ and a

pharmaceutical |y acceptabl e car i er. / 20. A pharmaceuti cal
conposi tion conpri si ng“t*He tbfj-igdte ©f?cl aim 18, optionally a lipid, and a
pharmaceutically acceptable carrier. 21. The isolated or purified

pol ypephd 8. sehkbAed K ah@dechaArt e g%upfc%ﬁm{mg%r d cde(r vetrrwe YfL. @liam 1,
wherein the functional variant consists of the am no acid sequence of SEQ

| D NO. (S68 TaND: Eﬁ)aﬁp%b%ﬁfh\é@\YHh@lmhb&EQ)%NQ/§6)i ard ApKESIH XTLy

am dat 0 vapi.ant is
opt § ora D EG HPNBTRAL WREleth Ay BRI 1Rl BT dAHOG BABn Al AR |
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function variant consi,sts of t am.no 35,
{hoCt uied RO GRE R p S Besth gt e 63 R 3 K e o S el
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stearic, palmitic, myristic, lauric, capric or caprilic acid.

8. The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 1, wherein the functional variant consists of the amino acid sequence of any one of SEQ ID
NOs: 38 to 48, 53-54, and 57 to 59, the functional variant is optionally amidated, and the amino

acid at position 1 of the functional variant is optionally acetylated.

9. The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 1, 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.



23. The isolated or purified polypeptide, functional variant, or fatty acid
derivative of claiml, wherein the polypeptide consists of the am no acid
sequence of SEQ ID NO 23, the polypeptide is optionally amdated, and the
amno acid at position 1 of the polypeptide is optionally acetyl LF

24. The isolated or purified polypeptjyde, functional variant, or fatty acid
derivative of claiml, wherein the polypeptide consists of the am no acid

sequence of QS t‘% 1Ncl)ate%g P&rpﬁed%8§¥§ﬁﬁE | fgﬁct?oﬁal%I‘lhﬂn@J ity & gahveve &nd the

ami no acid & eptide Is optlonally acetyl at ed.
claim 9, Wherem when the fatty acid molecule is at the C-terminus, the fatty acid molecule is

attached to the polypeptide or functional variant through an amino acid selected from the group
consisting of Lys, Cys, homocysteine, ornithine, o,ydiaminobutyric acid, and a,p-

diaminopropionic acid.

1. The isolated or purified polypeptide, functional variant, or fatty acid derivative of

claim 10, wherein the amino acid is Lys.

2. The isolated or purified polypeptide, functional variant, or fatty acid derivative of

claim 9, wherein the fatty acid molecule is a Cy to Cy fatty acid.

13. The isolated or purified polypeptide, functional variant, or fatty acid derivative of

claim 12, wherein the fatty acid molecule is a Cis fatty acid.

14. The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 9, wherein, when the fatty acid molecule is at the C-terminus, the fatty acid molecule is a

molecule of Formula I or Formula II, wherein Formula | is NH,(CHy),COOH and Formula II is

CH3(CH,),,CH(NH:)COOH, wherein each of nand mis 1-24.

15. The isolated or purified polypeptide, functional variant, or fatty acid derivative of

claim 14, wherein n orm is 16.

16. The isolated or purified polypeptide, functional variant, or fatty acid derivative of

claim 1, which is linked to a cell-penetrating peptide (CPP).

17. The isolated or purified polypeptide, functional variant, or fatty acid derivative of

claim 16, wherein the CPP comprises the amino acid sequence of SEQ ID NO: 78 or 79.

18. A conjugate comprising (i) the isolated or purified polypeptide, functional

variant, or a fatty acid derivative of claim 1, and (if) a targeting moiety.

19. A pharmaceutical composition comprising the polypeptide, functional variant, or



MCSLLP
44

fatty acid derivative of claim 1, optionally & lipid, and a pharmaceutically acceptable carrier.

20. A pharmaceutical composition comprising the conjugate of claim 18, optionally a

lipid, and a pharmaceutically acceptable carrier.

21 The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 1, wherein the functional varjant consists of the amino acid sequence of SEQ ID NO: 68
(all D-amino acids), the functjonal variant is optionally amidated, and the amino acid at position I

of the functional variant is optionally acetylated.

22. The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 1, wherein the functional variant consists of the amino acid sequence of SEQ ID NO: 35,
the functional variant is optionally amidated, and the amino acid at position 1 of the functional

variant is optionally acetylated.

23. The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 1, wherein the polypeptide consists of the amino acid sequence of SEQ ID NO: 23, the
polypeptide is optionally amidated, and the amino acid at position 1 of the polypeptide is

optionally acetylated.

24, The isolated or purified polypeptide, functional variant, or fatty acid derivative of
claim 1, wherein the polypeptide consists of the amino acid sequence of SEQ ID NO: 26, the
polypeptide is optionally amidated, and the amino acid at position 1 of the polypeptide is

optionally acetylated.





