PEPTI DE ANALOGS OF ALPHA- MELANCCYTE STI MULATI NG
HORMONE Technical Field [0001] The invention rel ates
wo oopapt7dgle anal ogs. I n particular, the inventP@RUS2009/037809
relates to peptide anal ogs of native al pha-nel anocyte
stimul ati ng hornone (a-MSH) having selectivity for the
nmel anocortin 1 receptor (NU R) pharnaceuticm
aratlons t her eof as to the use of thes
BREl dBE ANALQGS %AQHAMEMQQYT%%TM&AWS? HORMONE
condltlons Background Art [0002] Neuropeptides are
smal |l biologically active peptides which are w dely
di stri buted throughout the body and have functions
f mesAm@UIFlld ansmitter to growh factor. Mich evi dence
has 1 ndi cated that neuropepti des have
ant oo | BIETREHHti¥n CARRDL pdotigs ana%%%n 9n E)Ql%cﬂﬁmfhe invention relates
neur opepti des are nel anocortic pep
( trepeptide andldgrsdf natikd dphaambhnboytaatdmglahngl hetene (0-MSH) having

A A T S ————

has wemas (ach&/Bd) of tHdeRh¥okNPVRe fredtmiehSofaléditd] ¥ind Qeterinary
regul ate peripheral pignmentation, but is also known to

hetsligensi i nf | ammat ory and i nmunonodul at ory
capabilities. a-MSH neuropeptide has been detected in

S ns and is produced by neurons, pituitary,
%MSE wilf A nd i nmune ceIIs [ 0003] The

at or
dmﬁ?f LRSS S Sl EPIRIEs PRGR e widely
wWaRtrbubsith@ighSReitd Bdds dhahevan@etiMaSrdm degedakiynitter to growth
injection with a-MSH and in suppressing bacteria

efﬁﬁ&ronhr%meafee@suwlp%tﬁﬁlrﬁkar eRropRpEides vyepiiianyeaary
oPEARLR, DRPal B SRS REL Yol BOLTRL (meanccorin,

aWMHmHﬁMSKnﬁﬂdUﬁﬁmﬂwhﬁEmbahUHQMKDr&k@ﬁﬁﬁl@@bﬂﬁhﬂaofa
Clher ani.mal npdels of brain |nflannat|on rena

i Fetng ool ialAss o RFIRBRRYE FURYI RGN YBIRER &4 Mitdly mainly known for
aRE hblh tloq t@ %Xnﬁ{e@ﬁ%%né’ﬂt&t{bnt Blhtsis Ql%H kﬁ&@ﬂd ﬁa@e@mtl—
presses production of pro-inflanmmtory
C;lﬁhhlﬂlfﬂerysand hmasindidedulatory ta}ﬁblhalnd ¢IMSH nam@pcpthieﬂlas been
ngenok nes mhich reduce crophage and neutro éﬁP .
8?‘&? Bt e BHPIPOETT [P ROy Ul Ny gl immune
acagnnon medi ator for various forns of inflammation.
nt hesi s by endot oxi n-sti nul at ed nmacr ophages and
neuf éh The inuRusiostwdslataup ceprbbigics ah oY1 S Bdale beenpsinonsiated in
3%13\”%1?18 Iﬁ%ctthtyﬁers%lsﬁlrvgg SYthe %’cﬁ)%ﬁf\l}ln@e e flcqgle{ancedgg%mlgﬁ%ed by
Cﬁ)fj&tl@ﬁ V\FIDHQMISIQ and in suppressing bacterial endotoxin-mediated inflammation.

Also, a-MSH has been shown to have therapeutic activity in many animal disease
models such as inflammatory bowel disease, arthritis, and experimental heart
transplantation. Other animal models of brain inflammation, renal injury and liver
inflammation have demonstrated anti-inflammatory effects with this neuropeptide. a-
MSH suppresses production of pro-inflammatory cytokines such as TNF-q, IL-6, and IL-
1 and inhibits chemokines which reduce macrophage and neutrophil migration to
inflammatory sites. Nitric oxide (NO) is a common mediator for various forms of

inflammation. NO synthesis by endotoxin-stimulated macrophages and neutrophils has



and dendritic cells which effects antigen presentation
and co-stinulation. a-MsSH is al so known to increase

wa b@ofisy7ost i on of interleukin 10 (IL-10) in noPOGEYSHE9/037809
which is believed to be an inportant conponent in

I mmunosuppr essi ve effects. EOOO4] Al t hough t he . .
milse&havar torkeciRbikitakiy 6fMBHe In AvdiHemsdit eftestsyonefytakdnesproduction,

t |
m—lﬁgﬁ:@ﬁ gegg%lﬂe?s th& 8@&%&% Mg@{IESEQ%PS?a@c? E%ﬂb 'oﬁ rn(%nocytes
noed éadritiacélty wkibh affedty aitigen pké%eﬂ:t&hbrﬁandrd’dfstim&latﬁ)cbﬂ I (QMSH is also

of NF-kB results in a suppression of pro-inflanmtory

cROKR F?emﬁti%wtz% fmatpg ohinteriepkigy0dd §9}ﬂtnﬁé%1i‘§y?§9 whith is
?ggg%?%rs th be oﬂg éo %ﬂg?2%5B3§9@P%?%?§§%&%%up | ed

r ec {904t SAl\t\hotulgh slevenletulanspdbisanef denmimsmonidieseory effects of a-

r tors includ nocort.in 1 and | anoco

SR b SO RERDY U Raen 95 COHe R P GE LoDy -t i s

t heiiB) thhIﬁglt %ﬁcl@ar'\fﬁfﬂof ﬂﬁ'a@ﬂnta%oh":ﬁ kdis. M@i@){n}ﬁf)ltlbﬁ ®f NF-kB results in

i mmuionodul atory effects of a-MSH are al so nedi at ed

t h»swg«rﬁstohe)f @ocuiamandtory afokernvpodatien andditrig ovide aymiBedis by

BB BT Rl R SERCRE B By B v o

| (ﬁhplbteﬁn-Nﬁrﬁ@ ﬂeﬁé}n@ﬂs Qa et JeOh @bnidhibiare ddXiAe. These receptors

production. [0005] MJ receptors, to which a-MSH bin

s ugleithmalapecoits | 8a¢ melangFerenBaacapiory MCBas and MCR-3) on

a p ve
ke B R B PR R N R B

N[‘nimh’ﬁﬁnod\tﬂlltory ﬁﬂaetstcd fosMi$&l &re aBe Mddiated]thpsebahd a@ﬂmulatlon of

mel anocyt es, ceII macr ophages, neutrophi

gFfibtm hlgdmég %\éngﬁé% melREAHH SEcoP Ryl Rarss SAMP levels which
c ﬁla?%upﬁrﬁs s&fd H@grﬁha@i()ﬁ 3 1185 ark ell%f(ﬂ'l: lﬂnhl]Bl?ﬁ]fFl B trgﬁ]sqjocatlon and nitric
ovary. ere remal ns continued interest 1 n conpounds
angideptddodgort.0 stinulate MJ -receptors and to produce

ef f [ nti-infla r nNOND at or . )

" o< FSL QaC&iiscalt- o “EHS o NCER PG SBBR By beragmplicated n
hes @R ah§- @ﬂa%ﬂlka%ogn&ﬂ(ﬁlrﬂrﬂum(ﬁupa%mmdn;ela aFwe types of
sel ectively binds nel anocortin 1 rec(gbor (™Mc § sai d

cowpoaeritia mmpﬁosa hrﬁge éve@mdentufeqdr M@bM llvﬂ&?\lrmgeutm have been

;gog.lél %%e%en (ngg%alﬁsy aS%er elfs, ma: ro?pha%res r8ph15_ &%oma cells,

Ohstfdites, &ﬂ@no\éﬁ\ﬁg dnﬂot@eﬂl&ell&ﬁ"b@ta@{ aleReof tHE banin, testls and ovary.
pharmaceutically acceptable salt thereof. In so

e ABYEIrPBAINS ContiEeEintIpHiim a<|>mg@msié A megogs Qeaﬂngﬂatp MCl-receptors
O B B SRhTEARAR Pl DO RAAES

sel ectively binds nelanocortln 1 receptor (MO R), said

c Sopovnyl ot thapdnvesting a pol ypepti de havi ng

[0006] Provided herein is a substantially pure compound that selectively binds
melanocortin 1 receptor (MC1R), said compound comprising a core tetrapeptide having
the sequence His Xaa; Arg Trp (SEQ ID NO:1) or D-Trp D-Arg Xaa, D-His (SEQ ID
NO:2); wherein Xaa; is D-Cha, D-Phe or Cha, and Xaa, is D-Cha, D-Phe or Phe; or a
pharmaceutically acceptable salt thereof. In some embodiments, the C-terminal

sequence is D-Ser D-Ile D-Ile D-Ser D-Ser (SEQ ID NO:3).



the sequence: Xaai Xaa2 Xaa3 Xaa4 Xaa Xaa Xaa7 Xaa

Xaag Xaai 0 Xaan Xaai 2 Xaai 3, wherein Xaai is D Val,
WO@208PA51008 D- Lys; Xaa2 is D-Pro, D-Ala or D LysPCHHSR09/637809

D-Lys, DOn, DNle, DDAla or D Lys; Xaa4 is Gy, or

D-Ala; Xaa is D-Trp, Trp, D 3-benzothienyl-Al a,

D- 5[(}%061} drythey provuieé hegstrhis aysubstamgiallppppeecompoupyd fag selectively

ﬁﬁﬁs }f&b% gP&QE¥5§Or%I%)ﬁ gd f(;?%?gund%_ %?93%%_3% F_]\Hj%ptlde having

Dehé-sadpiehoe:Phe, or DAIa Xaa8|s D-HIS Hi s, D Arg,
Phe, or D-Ala; Xaa9 is , DC|truII|ne

D- SeXaa: %aaDXAilaaXaaxé%%Xﬁ%é )@aw/é(taas @@%ﬁl@%ﬁ%exaw Pagis,

or D Ala; .Ala; Xaa 2 is
D Tyr, D %%aﬂéﬁb%§§yalxg4lh%rng "Ser or DAl a;

wher ei n n¥aaroy - Rrha]h -Aaer Kabys;i 3 i s D-Ala except when

Xaai _3 arg al.l one Xaai i3 1is

an L-am n)gaaé& Br Baoﬁhg ﬁg"cg)oﬁfacoék}?;f‘yé’ccept abl e salt
t her eof . XQJQQSB@}J Br PEAladnot her aspect, provided herein
is a substantially pure conpound conprising a

pol ypept i ¥aashali g, Tipe Dsdgeeavtiicnyb-Atal DI5-Prdgoxy-Typs Depynethoxy-
DTrq?gh R?D—HIS D-Ser DIle D 1le D Ser DSer

?\16933 Dval DPro DLys Gy D Trp D-Arg D Cha
D- HI s D Seii%li}])l&rgDDLHg &-1ex1aD-Ser (SEQ I D NG 5); Ser

Tyr Ser Met Gu H's Cha Arg Trp Gy Lys Pro Va@(_l
I D NG 6) ; X%?ﬁ ipDvha. B-Phe Phe.1lyy¢- f@%owhgrla pryidyl-PlpHe Thi, D-Trp,

DP"‘T'ntP pH\/g .D-Ser DTyr D-Ser (SEQID NO 7); or a
I'ca

ar naceu y accept able salt thereof. [0009] In
sone enboxlaagenDshlist HB, PoAxgpehé,iod & Apr;ovi ded herein are
PEGy| at ed, [ 001Q] I n_sone enboﬁl msnt t he conpounds
provi ded Fédi B-GlinDodske Shf ity P dDrRspr D-A

Xaajg is D-Met, D-buthionine, D-Ile, or D-Ala;
Xaay is D-Ser, D-Ile or D-Ala;
Xaay; is D-Tyr, D-Ser, or D-Ala;
Xaay; is D-Ser or D-Ala;
wherein no more than one Xaa,.;3 is D-Ala except when Xaa,.; are all D-Ala,
and no more than one Xaa;.;3 is an L-amino acid; or a pharmaceutically acceptable

salt thereof.

[0008] In yet another aspect, provided herein is a substantially pure compound
comprising a polypeptide having the sequence:
D-Val D-Pro D-Lys Gly D-Trp D-Arg Phe D-His D-Ser D-Ile D-Ile D-Ser D-
Ser (SEQ ID NO:4);
D-Val D-Pro D-Lys Gly D-Trp D-Arg D-Cha D-His D-Ser D-Ile D-Ile D-Ser
D-Ser (SEQ ID NO:5);
Ser Tyr Ser Met Glu His Cha Arg Trp Gly Lys Pro Val (SEQ ID NO:6); or
D-Val D-Pro D-Lys Gly D-Trp D-Arg D-Phe D-His D-Glu D-Met D-Ser D-
Tyr D-Ser (SEQ ID NO:7); or a pharmaceutically acceptable salt thereof.
[0009] In some embodiments, the polypeptides provided herein are PEGylated.



bi ol ogically active noiety. [0011] In sone

enbodi nents, the conpounds provided herein selectively
wWhRed1ZIR. | n some enbodi ments, the conmpoundsPErKE1902/037809

at least one of the following properties: ability to

selectively activate MO R, stability in plasm in '

vi t 910k g spasiegbadieeentso tlwr@mg@dwgvlé@rghﬂém cap (g gopjugated to a

I i ded herein is a pharmaceutica

cgﬁ%%§F®§%S&%%W§{ﬁélng any one of the substantially

pur p00de 16 WoEs emibodtintkdek, frer@nipoands moplded haemukiecaldly bind

acce tabl e excipient. [0013] In anaqther aspect,

MiviRieln someembodimentnthe campsungs @ﬁtﬂwﬁ@t 15'1‘§t 06 of thefpllowing
d g@g@&ﬁs il RAidid PRelyhcByaY M@g{ nng g{igltaaﬁa &PFitro, and

rising a n1n|ster|ng to sal
phamﬂnmeﬂimn&h&nhapmbﬁbmon conpr|5|ng a

tically acce e.exci pi ent and
P e ldEE dh 037 riphef PEBHD St P ac<Biiy ggmigosition comrising
PRV LS (RebBsntidlly SRR 'iﬁ?dul@ed HelGn akd @ bAAMRLeutically
di sease or condition is selected fromthe group
c@n@P@bkﬁ@C@Wﬂmult|ple scler05|s dlabetes type I,
ﬁﬂiltlgf c}ggg% 81’ aspes gugs‘ro%gg{l gl%fl’lelg n&) filoe(g%f rt{eﬁ. 18? Slg hutoimmune
auis@asmasu Bénditv@i fni aSsuBjedt imhRsd HRfdoR, @hipisthg a{dﬁﬁﬂqéﬂerlhg to said
yet anot her aspect, provided hereln is a nethod of
t peigqt Aghpmracateal FURPIsHIoR couyristE 4 phareegutieplyegeeptable
J

%ﬁ%@%&&?ﬁ?ﬂ{%@égﬁ%%@ %}9%:%19% g%‘p ?rlltzollf% c%ﬁltpoﬁ‘nd provided herein. In

p banérebodimeals) e acoapiabd diseaseiop t:@ﬁhtlmd séiected from the group

t her apeut i cal | effectlve amount_of a conp
pPVIYEg ChBIERC 59 ﬁog}arfiéat@%éw%ﬁf%stwmém% Ay tisgase. coeliac

| §isBRe O@ﬂoﬁh’%%é@hééﬁ g'a?&?iﬁgo ?éo@ﬁﬁ&?s Eﬁt%[’ﬁuhﬁﬁe Q\Ve‘i’th’soa

consi sting of Inf tory I sease eumat oi d
annhmhMusguwmlergy, at heroscl erosi s, psoriasis,

gas and i chen1c hear sea 015].1n. one .
as p i ;[P 3t W eﬁ 8RS PT %Vléfdﬂ%’{%bs g @L&Bé 8£ gegjjng inflammation in
i g lamgeét it SRR conBirRede RAthihRtefing WPILE bubjétt a%@lrmaceutlcal
thereof conprising admnistering to said subject a

p PRI pestiean qmrlsm@grmamtlgaj}ymcpgpt&@e gxcipient and a therapeutically

h&ec@%%mouﬁ altj eg acp%%ﬁctl erVIde%)il%lfJJ | eﬂlt so?n% em%od Cfnents the
heFaped 5t "a

pfrﬁlahdﬁdldﬁeﬁ Q@sﬁcmt[e@%ﬁl]a diFeasd odldveed ﬁﬁrﬂ&ﬁ‘é groﬂ Qv sikei@dg of
herein is a nmethod to treat nelanoma in a subject in
nEEQMIPPY GO WEbASPASS THEUBHRIGATEIES] HigraYo AdaTCIsTps]seR oriasts,

2RO ARL nGOILLEL NG B phar maceut cal Ly

excl pient and 'a therapeutically effective
anmo [0 5pfin@ne aspect, provided herein is a method to reduce or inhibit transplant

rejection in a subject in need thereof comprising administering to said subject a
pharmaceutical composition comprising a pharmaceutically acceptable excipient and a
therapeutically effective amount of a compound provided herein.

[0016] In another aspect, provided herein is a method to treat melanoma in a subject
in need thereof comprising administering to said subject a pharmaceutical comprising a
pharmaceutically acceptable excipient and a therapeutically effective amount of a

compound provided herein.



conmpound provi ded herein.[0017] In yet another aspect,
provided herein is a nethod to treat nelanoma in a

WG epast708 n need thereof conprising adnm ni st erPELUS2909/037809
sai d subject a pharmaceutical conprising a
phar maceuti cal |y acceptabl e excipient and a
t helMLitlnyat anpther ﬂ@i@ﬁ veovadrgereinfs amedafl tyeat melanoma in a
CO {Idé g;# H%d?%ecrg(:%@c% %Yﬁnql? gtepﬁé dJ %Hﬁ)i 'tg pParmaceutlcal

pa@ldlp@ﬁngaphhﬁlaaewtﬁdllpmbuadle,exalpteadamsaeﬂﬁratpeﬁtmllyaffectwe
phot osensitizer, a chenotherapeutic agent, or a

[ BO28]t AR cQNugRte |SEMPHEPE étcomyspwl previdge hesiein that ig CRIilJPgated to an
c

O L R A R oa PR} [RhuBlada rdiosensiizer, 2
fphotusmsmBm ethe{ﬁe@hwmpﬂdtlomgaft dnhaetoanavm ngs [ 0019]

Fig shows, reducti on uvei ti s, by nati.ve a H. .

Fi gmol‘iﬁjlgﬂ rherasPect: é’ﬁ?‘%@%ﬁl hgryip IWI‘ E’é “REpEste é‘?tpggrmaceumal
Wed Hp&@didnvé BeoMidubd QQ)VWdrIEk@@)md Mptahlly ind¥8&ions for use.
cllnlcal scores were 2-3. Weitis was significantly
reduced corrpar ed wi t h untreated control (p<0.01). Fig.

RECI S S mce were treated with

nati ve a- I\/SH (100 rTg/ rmuse) | P or dexanet hasone I P

(0. P0018] Wgjguare Eslmesgbdhg)lod af hyeidhbmnaﬂ\iem MeH. Jigrlésshows data

- =5). Ret fI d t.
+ Fof HIERT AT wirsiragg 2otV RSP AR ybREE VAR when
Sblﬁkﬁbzfﬂsg@@i wetef £-81 eReRS wak QEnERAh P tedubt Q0 pald OWIE uRtreated
illustrates anelioration of uveitis in [ate- stage

drerdeed €080 R Fig. IBshawsdaiafiopeB H). REHMig@Aveirdisated duithentive o-

%QIOBI lJ ou seg Ha%r?n eﬁ(?l%[e{e}gée §?? B%gL/Tége of %9 Nn%jl;g)l(%ﬂy when

Whigiicaliseares aehied (ﬂlfﬂ)eR@tla@enﬂh\rﬁmm @sgﬁﬂe&ddffteabreatment
Fig. 2A shows data frommnice treated with native a-

wmm%swnr@fﬁ) gIRIAgernisideapishegnifis gt differanges fippeeqntiol.
di SRR PigurePl §tr§t§ﬂaa1ﬁél€oqatmnt& ueéﬁsqmg.ah%éfrra&@ase by RI o-MSH

Fi g I nal vi maxi num eye Scores
e aahngive wpMSH. dadUMoaspoditceEAUBI QLU mionai{dHE) ug/mouse native o-

te nlflcant i fferences b e
oMb S8y o5 o mitted 981 Elignonriat | A4 efages reached
a[!a@e btﬁgé éﬁ'sé%‘é@ksc@ﬂé@ of §Prﬁ§ iA @H@\@@ﬂﬂ@h‘%mt ﬁlﬁ:@ttl%gtew'v&lﬁl native a-
was i nduced in B10 m ce,

aM:SId ar teyrorRIw MSIé alncrvmdtredmtlhn lmovm'gs! diserse eyﬁ sqweﬁtsmmpared with

a-\N6H Rl a- ot PBS be an 0 3 when

" BB a4t digotB roenga v eghabSbuET o g st gice ineach group
r 6 UARS6 pERIFESE MdubGoTBRISANA B¥ASIS GRS sfg{nﬁiﬁaﬁﬁd&ﬁeﬂﬂh@é%%etween
after 13 days of treatnent are shown The PBS

t pewaPed € wWwth an eye score of 3 shovvs

| nf hﬂﬁﬂi tﬁ@(rel § ﬁ{owrésretllﬁ]a inf \égg gtld 1951V95ugpéye s%greg I?r%meé/nqmals treated
with a-MSH or RI e-MSH. EAU was induced in B10.RIII mice, and daily i.v. treatment
with 100 pg/mouse of native a-MSH, RI a-MSH or PBS began on day 13 when mice

reached late-stage disease. Fundoscopic images of retinas representing median eye
scores from each group after 13 days of treatment are shown (n=11). The PBS treated
mouse with an eye score of 3 shows inflammatory lesions in several quadrants of the eye
and vasculitis proximal to the optic nerve (Fig. 3A). The «-MSH and RI a-MSH treated

mice with eye scores of 1 show resolution of uveitis with inflammation only around the



and vasculitis proximal to the optic nerve (Fig. 3A).

The a-MSH and RI a-MSH treated mce with eye scores of
wa:2@bost7oesol ution of uveitis with inflanmmati oPCOEE2009/037809

around theoptic nerve (Figs. 3B and 3C, respectively).

Retinas represent nedi an eye score from each group.

| pptisnadvalFigy Bk Hs, refpegiivady) Rebnasterjesupmeniag gye y@re from

p r

R ORI Bty SIS Hick A e AR g BRI Ebst-reatment are

( prelviDih)the FRPR. %stﬁhsﬂtl.tfeﬁot@s Bl|ghifﬁ:hﬂita11ﬁ”6reh¢esﬂ3@@@deh gkcﬁg)y (p<0.01).
of Rl _.a-MSH and nativ eated n ce

Fentl022Bafggwe 4 ﬂ]r‘nl?*é%ei/\%lﬁ@l’?thjﬂ@éif QHRMMSHF@BFL mtle%H treated
Hﬁééclﬁ Y. EM 4E BB RAITIhiea LR I_Ifé'cna’wll'}lVIRBIW+ @FA;LQ)Omduce EAU.

nouse of retro-inverso a- Vs tive a- MSH, or
V\/thc weedraatdahdg, ioy.evilc d)@@asg/nfou@a ofTiagrofhveasoMBMNISH, natlve a-MSH,

i Hlf L eg&@gq %&%ﬂ:ﬁf&g eglog%se%%rﬁj hﬁﬁ{_} 8]?‘35{)%&— trgated group of

haf@d Sxtlorite @M RORE hiRhAhdbRTeGon &Y§X0 DY), PRV & gBIphS Ehow a

the start of treatnent representing nedi an eye scores
f homutPRAin FHidgzosuAyainiag NERYS Fll()giaYﬂBc)erahfdstRIt oftrivBRieiRiepresenting

(ot 55 G QOB o S, FRAM LR P L ¢8R e 40

d&eityd gRabnef dicer Mdgdificavien 0108X. MSH on uveitis
nE?red with a scranmbl ed peptide control. B10.RII
028} Figurest ghovadhe 9ffw Of HtRBgEPnea ARl dosHzeltrp@ernverso o-

pep%h élq %aH ‘% Eﬂr o g’g@ H?Dtléd: }gﬁg)%li‘ ggntRlagldg%Iﬁ%QC were treated

con I sease I n
Dﬂﬁlﬁy B}thapdfr&omdail mjmlonmah 169 gt R esMSH drla eradviditd D amino

n=4) and scranbl ed control peptide (n=5 reated. .
g?%é ,ngttﬁf qGentel omiayel hdtes dispasgrirapcton. oPa?a S%Pwﬂse gligjgl mean eye

Dadfed ot }{I%Pf\@—?m—ar? le(f fémﬁl\éﬁ c@ﬁ(tgﬁ tp V\gfgtﬁz[ @—Sﬁ%a%d gft%ups of mice.

denotes significan erences gr oups
(Mq&: Qdie. tre[a&@M]ataFoglﬁ éa8. Dhtlawstepa‘:lseﬁatevfefofawoycxpérlrﬁ&nts Asterisk
t ment, of retinal mmat i on.

foaates Tepidcan AR IR R hedye i R (DR T3, 50 or 100

ng/ [mnap)mgaté OilRYtrdtEs EMERGIFRT-M¥Nircthe BesitlenB60E68al
wer e Scranbl ed peptide control was injected at 100

nﬁﬂ@mloﬂalﬂ 19R11®rrap¢1wa@|ctmate§ veith RI @é\ﬂSBdé,rléb ODW} ug/mouse)

da1 gt %Fﬁﬂmfecg ns flen chmcia;1 sc%g%sm\%ergq Yoy Qt)tf %ep 1%6 co?trod was

tre X1 on 10 g/ nous

ban&kddcitao g@rﬂ%@ahaﬂﬁm@p\}s&@lm EBniodISes¢€6veritinid. Reduced retinal
treated with a |l ower dose of Rl a- MSH (3 ng/ nouse

) or
winflammmgiog wasiabserueet /i tsatmamb 1%@@@;)’(% 1300( 9i=4) ng/mouse. Limited

.
é?éolﬁglgﬁlr cﬂﬁ@eﬁ%?s%oﬁ%gg\}g}é gtvreg Eifnef% etp&? %‘? r dglge of Rl a-
RMSH Mhiy/aousehide withdtBS: bi td’.ll cbmtrdTucnaﬁﬁ)ldaiqie@ndﬂal:@&.IASerisk denotes
cAMP._was asure in B16-F1 ne| anoma cells after

C VB B cEen D VRer e (RAIVBH, retro-inverso
a- Migd28] MmghAPURAsGROLIQY oPRPHINSHAN SAMPHNAREibP IBmurine

melanoma cells. cAMP was measured in B16-F1 melanoma cells after treatment of cells
with native a-MSH, retro-inverso a-MSH or scrambled control peptide at concentrations
0.01 ng/ml — 1000 ng/ml. Fig. 7A shows that both native a-MSH and RI a-MSH
significantly increased cAMP levels. Controls used to measure cAMP included forskolin
at a 100 uM concentration. Fig. 7B shows alanine scanning data. Alanine substituted

peptides of RI a-MSH at 1 pg/ml were tested for increases in cAMP levels in the murine
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0.01 ng/m - 1000 ng/m . Fig. 7A shows that both
native a-MsH and RI a-MSH significantly increased cAVP

WO 2008115170Cont r ol s used to neasure cAMP i ncl udeRlCT/US2009/037809
forskolin at a 100 nM concentration. Fig. 7B shows
al ani ne scanni ng data. Al anine substituted peptides of
RB1&:-FNspelatoma erj) line. Watads rapseseatativg of tioraxasements. Ieangnce list
| %‘é? b8 ththdlif G814 1. NERA Sk nORL @i@gﬁﬁ%&tedi%felleh%% :be?@eteﬁ kSups
representative of ‘two experiments. Sequence 1is ma)g
bedocund in Table 1. Asterisk denotes significant
di fferences between groups (p<0. Ol)w.@g{ OOZ{%@H ure 8
i |1 [92phldgureiilyssatasiie digrseonise RO OHducad EAE. EpApwas
e oA MO P g R R (o 33 and
t 6XArenmdsion nfeeots @€l tooum wayinfecgcbnddy (Pandldiy |2y Diailpi.p. treatment with

t tnent with / e - VBH, a- BS . .
LR R0 PR o R T 0 bl B BB, v
SERERS sEGEOFEdedahily - Fil! 8B sREvSnaWsduaNGis¥se Y&@res in each group on
di sease scores in edch group on day 20 after disease

i debueq aftar. dije@@2niludgtiogur e 9 shows the reduction of mean

EAE, (i e re R, a- MBH. EAl .induced in
cs7HUZRF ARG SRt Funiqf W G TAR DR G b oovasi
MEGE3Ew abinpeediifl € 5¢BOMK MibeMyusRtichdyvilA erdfakiod $8 MOG35-55

toxin was injected on da){D O and day 2. Daily i.p. '
t PeRitdeeAR0 ne/Mmeusnend§ Fay. Pevussy tasinyeasdricetedspday Opnd day 2. Daily

R 601 AP RELBBEQNT o ISt THR PRI ARAG

ni es were recor
[ Q&2 ettEsgne, er BBSistalrted bn d¥ags| Ot Hinsqail dakase acalehivsiteat @gyled daily.
of m treated with Rl _a- MSH. \E was i nduced in .
@7@’7251 iigwrepl) illystetes e Slafla%on@@@l@sf BT Hertgopish Rl o-

u e 1SS i S, oL X ) :
UTRUERE P ndicEa SIS S0 mICER) 8t ol PANIONRS. 55 peptife (200
10/ mupsaoud € 1o eRhlsenlVBettipeiy doxio wabanjed@d oiSpayn@d hndday®. Daily

was coll ecte 24 after disease inductiqn. Two

R B oy o e it I 28 o T Sl 88ra was

t eS1RcRA dnfib4s24 A2 drRskeLRGIctiBRd TR BpMRitdtfveakie&from each group
(Figs. 10b and 10di?igsArrows show sites of inflammtory

celeishpwhi PBSdrdated. (Figs0b ardi i endiR] eAGSH trehied AFigsrkOb and 10d).

of, TNFaand | L- NA jn the. spl een of MOG peptide
o et Bl I RERRER. Eac W O wer ¢

pri [oOd9W RipuRO0l yewhdke pe@int de TNFoday 10- 1[@ndRNAeattRsspleen of
with PBS, a-MSH (100 mg) or RI a-MsH (100 ng) daily on
d QG peptids prispedeics dyeing dipgpsgadpseridiiindylice vergpgaied with 200 g

o o8 O ST D SR o

addglyl o dBsITBNA. Spiteas sicchdoyesaidant Diyatli (FigsPCR adhl kb), 4 (Figs.

S Ii]f(\:/v anraelalla) %.Ild 471 (mg(s:.ellienang qip) after start of treatment and analyzed for TNFa
and IL-10 mRNA expression by quantitative PCR. Data show mean of 4 mice in each
treatment group. RNA levels are normalized to B-actin.

[0030] Figure 12 illustrates the recall response to MOG 35-55 peptide. Mice were
primed with 200 ug MOG35-55 peptide on day 0. On days 2-8 mice were injected 1.p.
with PBS, 100 pg o-MSH or 100 ng RI a-MSH (n=5). On day 9 spleen (Fig. 12a) and
lymph node (Fig. 12b) cells were harvested and stimulated with 25 pg/ml MOG35-55
peptide or OV A peptide in vitro. Cells were pulsed with [3H] thymidine on day 3 in
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treatnment group. RNA levels are normalized to b-actin.

[0030] Figure 12 illustrates the recall response to
wORBI358S peptide. Mce were prinmed with 200 PEI/US2009/037809

MOG35- 55 peptide on day 0. On days 2-8 mice vvere

injected i. ﬁ with PBS, 100 ng a- MSH or 100 RI

acWiHE-( Rag)showimepay: BDs SHBRIAALLR was cpﬁagtecbffeml SpiAsh calbgeltures

5t AaP IO pTE e S o e

We2® apd INER- 1WiFid) lpaj-ﬂveﬁeraymﬂd:dﬂey flow dgyondetityn @Htd $Ho®v mean + SD.
Dat a show nean + SD. Supernatant was col |l ected from
s |aa@ﬁme%werecrmtﬂ3&fr@§l%lfh MOGerertidgi t h MOG peptide after

24 W%P?'ﬂ%ﬁlyet féﬁ'llﬂ%{élt@'s cﬁJtG‘anéc e g%@E@?#F'}J& 1%&19 aftér?lﬁ)(x MSH

e anal yze ow cytometry.
Da’eatrrsholw M@éhpﬁmﬁumdda WMiee mecepmed wutht206 nigdOGR5tID peptide on

tid 0031 13 i
N%f B8 i e ier atr Spteien parbiP g, O et VREL T e R1 o
ﬂ%z@)' @ﬁdiagn9cs%leeh/|aﬁ@ sé’i'ﬁﬁlewﬁrdoﬁ@@{ed\" Figs 2043 %8 13b show TNF-a
I\/EIBS 55 pepti de on day days 2-8 mce were

i Al t-&@ mRPA lepietshin walmorea@ecavwsm@num@@l bygre®itige PCR. Data

Nqbovs qué.%eagog da ga%h rétnge%g ﬁ%%%ﬁ%maﬁegﬁotgsghzeﬁl to B-actin.
t BerusPiveedlso amﬁeatfm@tc)kmauéam by @oecyRyméteal Figl T8 shows TNF-o,
PCR. Data show the nean of 4 mce in each treatnent

gMidp 1. N serapdpeclared Kig. dadishews Ho 19 ae¢li-h2 ssapugysiadNaive
ahﬁ&’e ‘?@% Eg&&%@%@%ﬁ 1h§v[ﬁelté S Inea’ onmet ry.

serum ‘s, and
Fl g [00]33]1 Eipows14 dhod teeneffdct of d-3Sle abidrRIT QVM[SB{ oﬂ\iawephage

mce were not pri with MOG peptide. Data showms
+mapkery. dhigo e @Hp%dd yith MBGPepHE: wrwbaddreaseiiaily ayith o-MSH or

RR18: l‘b@ﬂ (360 Fgﬂéﬁ@é‘)acﬂl el ke r%}éexgé E'Fly%ﬁ%]eg We@glaw'zteﬁ by flow

MOG pept i Vi Vo an treat a- M5H or R
aewaﬂe(rg:tﬁ@r erxgtelmus &yvebrof ddyist, CDAO a8g I@Micc (Efdksr\mnh aged on either

ofhecrigh KEfge 130 o T4 s oy BB EeTE ord ey Teshow
Chbthihermedmt rc&ﬁ AbsiBle 67th8Qated Fladrophdld pdpatitioRALD.

cell popul a Dat a show both thé nean percent

pos [G039 Iﬁgurehﬁ I@aﬁte@emlb%hakyeeqol@pmaw ofanM(HEGNRNA levels in
[ Bgt% | 1219;'@' all’lglsets r(%'gteﬁ&f}ﬁgcll’ PSIeeI} gﬁu 1 e*%bl) r@ﬁ’ﬁ%g mice (n=4)

na@fsqnjéa@as p( Wit LPB'ia)ugﬁﬁdus‘éW B&ﬂoﬁdﬁl thacrbpRdges &hd Blédh were
=4) vverelnject . Wth LPS§§ ng/ nouse

PB?W?SSS%%HO TG d hdnlé\‘ o eRN@ deve aWééltl@ult%r@c)l by real time
OPéRthR%\IA% eQElb wﬁe?éjn%%}aﬂged R MRNA | evel s were

guan RNA | evel s were

nor fH34Y GEigtuCe 1Bshowfs @&SéffechﬁMlSél ik@nshoins [PISenBihmation model.
of 57BL/d mice r\])velrg m\J/fI:c\t/e% v|&71Ft)hSl Iugfolf %rlgg,a}.li).ogfteq%%glliﬁ, mice were treated with
Dexamethasone (2 mg/kg) and a-MSH (Figs. 16a-16¢) or RI a-MSH analog 891 (Figs.
16d-16f), i.p. Serum was collected 2 hours after LPS challenge. The levels of TNF-a
(Figs. 16a and 16d), MCP-1 (Figs. 16b and 16e), and IL-10 (Figs. 16c and 16f) were
analyzed by cytometric bead assay by flow cytometry. Data show individual cytokine

measurements and mean of each group (n=0).



C57BL/6 mce were injected with 1 ng of LPS, i.p.

After 30mn, mce were treated with Dexanet hasone (2
worgiorgy17ed a- MSH (Fi gs. 16a-16c) or Rl a- MSH BCEUS2P09/037809

891 (Figs. 16d-16f), i.p. Serumwas collected 2 hours

after LPS chal | enge. The | evels of TNF-a (Figs. 16a

and[0088)  Figaore- 17 illpptepses stanlityed RigeMSHmd ¢-M§f® i pliagjga and serum.
1 er v.Z ' o
P28 B0 R RSP AR DAY UPIL 5 B RS B
NERS 17BROW S sl hatfdite of REACMSHY Oid-MSE6pedtidIAGEr a single

Figure 17 illustrates stability of Rl -a-MSH and a- MSH

| HUgVeRavs fdi%er um Fig. 17A shows RI-a-MSH and a- MSH

pep . . ° G, I :
DeoLEE) 10044l L BEIR AHER B s ik S ana
aMSH (Fags18B)lte maktnoastingesptans &c3,idamd 5[ 0036] Fi gure 18

sho res of .bi ndi n t udi es of L g. 18A).
natRTBTiEgr1s Sens ir St s heebii HtWina3Ennverso
angkip- [0037] Figure 19 shows inversion of the core
tetrapepti de Hf RWand retroi nverso MsSH [0038] Figure

20 [00385thigures2Gsillvsiratessubssituiadn plorennzatumBdmiamiapid ragilers at
re%jdue§)$§ gafﬁtﬂg; ositions of RI-MSH [0039] Figure

XMV INeESY i ares At r 5$esentative conpetitive binding
assp039f MReurdSH @nctrateyd @bieoftfatRedoadetitive Blaliie ab Q94O RI-MSH
Figure 22 illustrates the effect of Rl a-MSH anal ogs

oAt yvRtipasy/deeof i MEEREI nurine nel anoma cell's. Fig.

22A; I y e birg. : I -

504 0P g98arZ nuGoke AL o8 o G- MIEHina T LEERME Rvels in B16

FFy m22BPmeMaineg=118.7 Fig. 82Z8: Anaog85820, Bet and 89R; Fig. 22B: Analogs
cription of the Invention Definitions [Q04 The

2R 08 o Ref g B Ao dondioand 8t Big. TR Aalogs 72, 878

prL&apesy nmethods are not limted to a particular source

or species. Thus, the proteins and nucl eic acids can

be isolated or reconbi nant. [0042] a- Mel anocyte-

Detnilled Deneriftionmb tee lhmefH) is a pol ypepti de

co rléjn the sequenée Ser Tyr Ser Met Gu H s Phe
ngﬁﬁgﬂéﬁ% Lys Pro Val (SEQ ID NGO 8) (SYSMEHFRWEKPV) .

Arg

a- h bee ce exam.ned for anti-inflammtory

an mﬁﬁm&{ﬁﬁ?@m&aﬂpﬁm a0d mu 191\95%1%&%1%@?@9 methods are
f LOMhidd @Gl okt Rdr sBARL 8PLPELIeS. Thus, the proteins and nucleic acids can be

isolated or recombinant.

[0042] o-Melanocyte-stimulating hormone (a-MSH) is a polypeptide comprising the
sequence Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val (SEQ ID NO:8)
(SYSMEHFRWGKPYV). a-MSH has been recently examined for anti-inflammatory and
immunomodulatory capabilities. a-MSH originates from intracellular proteolytic
cleavage of proopiomelanocortin hormone (POMC). a-MSH neuropeptide has been
detected in several organs and is produced by neurons, pituitary, gut, skin, and immune
cells. a-MSH has been reported to suppress effector T cell function, induce regulatory T

cells and have beneficial effects in autoimmune and transplant models.



cl eavage of proopi onel anocortin hornone (POVC). a-MsSH
neur opepti de has been detected in several organs and

wo soopnsdeked by neurons, pituitary, gut, skin,PErRtS2009/037809
i mrune ceI | s. a-MSH has been reported to suppress
effector T cell function, induce regulatory T cells
and[(}%’/b ‘onifzae ar “emiugste ingudasttyp eFrEivee Bggnbers which are

[
@lﬁgﬁég&% (Iin?:gﬁﬂ)lﬁd c%glfpeéﬁgg(eisggeﬁ%ﬁg assg&a e ﬁ;‘%’@ﬁ Sther. The

J fichbdrs oL jbﬂ?hed(l@ H}iﬂhec)(bﬂ th)ﬂ‘ouglli h@sfa\lmﬁ Borﬁﬁsmioﬂicﬁnﬁls electrostatic,
wi th each other. The nmenb may be j oined to each
oPHEPLEHRstiRh Var dan WaRls Hts?ragtloqseﬁ PEY%% ggans.

el eﬁf(ﬂgft ibio 1CE'1¥ LQgen P*B@éiieﬁl %clt}ﬂ@:rﬁ ﬂ?’écﬁ%% §om%ou|n]d ;hat elicits or

i nteractions r physi cal means 0044 Bi ol ogl
actodvlates myhgtipgidahek pase almaleespdat, iologirplby activelrampound

elicits or nodulates a res onse. I n one
S Bt Ao Tr P st b B SRR BRI at 6
[ Oogmggrﬁj InbAALRt BB ‘mEd iR ﬁﬁeWtha't HRCRAVR §f one or more

nmodul ate" and "nodul ati on” i s nmeant 1 hat
t h@tfana @R/frrot;mnfubgm@s isuprregudated ot @Wtsreeulapndowh rthat expression,

ated, or .do uch t hat
o RS0k Fesiyty RO SE1eR0 ) W SERELRP e Bl o Bl
t hdulatort F@bé)@lm@éj thetek:h en@bﬁle&c ea@fnetaiﬂ EinRIMloat @Gimulate”,
For exanpl e, the term"nodul ate" can nmean "inhibit" or

" st [09dBht §-terppehsiquencet aichidss refersgereinde endyef] thejasino acid chain
r ?efrl%fnec&((‘iec 19aﬁ %uﬁﬂg n es%e[}ﬁ y&r@&f ?1%5@ The conventlon for

t &1 m nat ed necess
C ai-ioiax phptgfe(};ﬁ@uen&lﬂs copitahé Ceterrﬁmal atadi dini th@n@letpatndebmte the
sequences IS toggut t he C rmnal. end on the right

aﬁf'dluﬁﬁet éontlﬁ{et% RIBHS 1 Tk NETIBAlCSqUsPRY g compse 1 to 100
b SIINRL pRRANAD 0% TRYERTRIASS Endle el 1 pATLAB1y 204D amino

preferably 2 to 15 amino acids, even
p aaaﬂsa r'Bil ¢-t@ntioal 1oqENTODan GirohsnateT Wﬁh @mmowylrgbup or the terminus

nce ter ate th a c
BN R TR b ey B ek fedntusoferiba e Ofn member
atetg tt g 6BELES r&eﬁmglgm AlpidBERahcie®). 9. targeting
gro retention signal, |ipid, and anchor). [0047]

u
The [(E)Aé’]s eThe prmehmlv@nloprmwdessu ‘aubsiypstls rptureacrqnypoggud @ The term

col The term "substantially pure co
Uss stﬁrétrlaély PUE co&neg%urndb I8 %C%Frem tI deEcrll})eha mgigcul’le such 3sa

ppblyp&pide de g ( € palypetidecthytpemisie 1Rhadt a ﬁhg’iﬁl@lt Imara)f) it 3
fragnent thereof) that is substantially tree of other
pﬁlehseinﬁg ly fregypfothergiptsiylinidt. €3rboRydpted. cuglgicpsidsaapg other

gé@gg 1&;1 91&9&),925?&1%152&1&?1 19%531&5%%& c%}‘e(ilt FéI‘SCXQI%E)}ér leﬁlystantlally

nphrecmblequles 8ath ﬁSa pol];qn:dpyiﬂeman te at keasn 66% ay dk;e@eighﬁtﬁ%; molecule
by dry cul e of interest,

t ﬂfem&é?%i%? P‘é‘étél SR R g e D dgsrhge St Tethods
eI e ct rop ﬁ % (r: lé’lé %”éargidg g‘slc%%%&‘?r?&lgg% .%?r%ggl PAGE), column
chromatography (e.g., high performance liquid chromatography (HPLC)), and amino-
terminal amino acid sequence analysis.

[0048] In one embodiment, the phrase “selectively binds” means that a compound or
polypeptide made or used in the present invention preferentially binds to one type of

receptor over another type of receptor when in the presence of a mixture of two or more

receptors (e.g., melanocortin receptors, MC1, MC2, MC3, MC4, MCS5 receptors).
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chromat ography (e.g., high performance |iquid
chr omat ography (HPLC)), and am noterm nal am no acid
Wtsemp/emes anal ysis. [0048] In one enbodi nent, PEEUS2009/037809
phrase "sel ectively binds" neans that a conpound or
pol ¥‘Eﬂ4§tl de made or used in the present invention
pre ht'iAaning apidn @5 “arpingpeidtsppecnse” ingkidp ap pligepeptide, peptide,
ﬁp&&ﬁ&{tldtey&%r&fem s%ﬁmr cgror"t‘@ﬁ@ra'gﬂle%pEoRfoﬁsgInS%Suﬁ)t fanﬁ/ of these,

€ rec frel ano

r @@@tr@tﬁall)w&c,urﬁ@m sV etidviablecMES. TBE &pho f‘p@lyﬁ@ﬁdg ] and
no or "am no acid sequence" inc
ol pr@tg:bté plflfilé}ée a@g&qcaﬂ@ JOIB%(F Sppeélﬁh pﬁ]@r by peRﬂd@tb@pqlrs or modified peptide
n r
SPMRIEE ol RSSO LA LD ol A e 2
np¢reeaniceded ai@o taelﬂsrBThcptoalrtylp pply'pctﬁideaauo Ipdwetesipaptides and

Lgﬁl&ﬁgpg@% ngpﬁt%gg%g% ed t 0 e apllta zelgie BgIF 1 éefr) at)grewatlons of the
| 3QRCIRE reRP B t'H@)ﬂat%@ﬂtIﬁﬂsBm&r-’ i&W&@aM1ﬁ§leQEﬂté}5&b9§ebf‘aﬁons of the
than the 20 gene-encoded am no acid term

pmiqugﬁsmeoteathsd) iiseoiendes peptl des and poI ypepti de

fra t i fs and the,l .

L1 ORfIE0] Srnelpinhd o RiRRgdS cdebfias SARL A AEGre wsed dptgpehangeably
t @ lehg t& p@llyfn@lrs df-ainS AGTBEIds Mmgrnelcgaﬁ ePeptidegh@t p&@ypepides can be
abbrevi ati ons of the ani no aci ds denotes the D-i soner.

[ g]@g@Fntpﬁb/ qomppased wyyg@pgﬂm)@ natwr@]e%lta]rqgges of pmgjno acids, or, is a
f

pglﬁlgfrfr:gig glnoé u?e ﬁgagt a}é Iﬁ]%lglra?E&g%g% é%og ﬁ?dsr a%ldgdrartbpnon nagural analogs
pof ypeptacides In:ama Bpew) 4 paypepiite ivdsyd doapaspabitidn, cell system or
synt het | | c, .hon-natural anal o?nll;es of am no aci ds, ir ,
i Brogessiof fhs ingentionde g1 @ hgpt sHMaYipe A lamie cpRptsRgeatdrRshane
a 0

B o o B0 R Lo S comprised of
Cpbﬂymyme1m acpd&)cre&tendﬁf atthhed v antthaydu{atiogal, grauth@sst ,

cel l, .having a asm d expr | east one en

ofOIHEE i i B EcHns SO0 E Sh DORAMASERT BB B b dherapeutic
t gecm@npounds conprised of polyners of amino acids

covalently attached to another functional group (e.g.,

sol S Amipogcists pnayabet &bg@mate@u@m@@p [folixpdng dovigration an

agarg E:s%lslp I'O(il Ef’ro 'y aztlhng (grs)s uﬂystl%ea@Tga )Ormthne %rn%or?eucme

’ng
d@Slleg I@Sfd:lﬁél ((l}]’jf) pH&?tﬁblgﬁﬁ(l )I ﬁgﬁhﬂgXﬁ\lﬁPlﬁgit}yéz\g%hgg@he) Arginine

(AR, HiEhGior (A Gy it i (G Tomiacic (s Ssine o).,

SRR (175 N L) AL 1o
( Bepl)eny]gEycliﬂaxmﬂte;rcé ABP)g), Rslnleleyld])meln(ﬂﬂe(]) THiyr osi ne

Cy¢l ohexyl al an
hﬁml glly "&“ﬁéntl - Urqa%%g o(tmbhal) th@za%. %WFd bergingpieridto

( Qirﬂﬁ'ls)tenng, to a mammal, agents that are capable of eliciting a prophylactic, curative
or other beneficial effect in the individual. Treatment may additionally result in
attenuating or ameliorating a disease or symptoms of a disease in a subject.

(13 7’ (13

[0053] As used herein, the singular form an”, and “the” includes plural

12l

references unless indicated otherwise. For example a” target cell includes one or more

target cells.
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[0052] "Treatnment", "treating", "treat" or "therapy"

as used herein refers to admnistering, to a mamml,
waomotisi7ohat are capable of eliciting a prophyPEUB2909/037809

curative or other beneficial effect in the individual.

Treatnment may additionally result in attenuating or

anel405AhtRohypeatid ewnrasitinns of fistiByantion can enndaingay pemhination of

S h r r

Hgﬂl, ﬁgthra(]j Ltgl?ﬁig’f]ﬂ éaésfncﬂlb%ggts (ﬁ%ﬁ}lal:‘pféﬁté(?éelrnéggggsuc% Bt 3251n9d by peptide
| Bdmdsatbthdr dichésaMbsids df@bu}ﬁih@ﬂ’ﬁd:zﬁﬂs, suah a$ @rgg%Iut@ellldehyde N-

i ncl udes aone or nore target cell s, OOScﬁ pepti
c BYYBEYUrgRignide exters. hifpnsHena maleimi rﬂl@ffiohexylcarbodumlde

QB@ ngQ@ Also fgag yRABERhiRLDIe Lultffﬁ(m ffMtan be an
ual pept resi dues can be JOI pept| de
b @]mtdﬁatl\@tth ¢he tchiemnabhmbie rb@sd O'tpepadgpbarmld) ]maugss insludé, e.g.,

kel ar AP aaes R T ey R BRI CHr D,
( BEGken® rolé\ﬁﬂ\fCH“-(tﬁp RREHeP Y¢H§1@§ aflidetHed @I(IPS p)tetralzbfék!h'ﬂs&ole

groups that can be an alternative to the traditional
aratipemixdsn dll@amép,tqr@eteb@nd '©)g.] Spakalg €83l Ukmistsy gnd Biochemistry

K 1 hﬂ;% zef;po 2?7 O%PGEE@_BB ackbone

eMzﬂﬁflc(aﬁbRs ’QMardem Déﬁkd!ieNY( #d3rporated ﬁéréﬁw eferdidbpzol e,
retroam de, thioam de, or ester (see, e.g., Spatola

( 19H9S] Patyreniidesryped piBrtiseaamsthog 06fheAnV%0A§mabe modified by
gg@& gﬁtzlr%gp |£ s%‘éafs:ugl'l?] % ﬁAsngn %}%Beﬁfgrgcgﬁglﬁ% (e.g. Pﬁl%s'pﬂgrylatlon
I neydatpar ecedr be E:Eﬁtrﬂlcb)lymﬁ(ﬁfleitﬁfm(lec)hnlc[l.@@ Sf tlEk)ﬂewiapg hbeified

used to practice the nmethod of ;Ehe |nven H)
mBRfYPERHGehy MRt aHOM 0 CaF T PP YT BEE & theg fpepdde, including the
gé{tldterbaﬂ%oﬁg' %‘nnf&f aQtﬁP & E‘}galﬁgsearﬂ the %%Rﬂ%ﬁﬁﬂo?&l‘ t@fminus. It
acyl ati on etc or em ca fication
t ®dlhhé gppesciatad that He sams mypa crfgncvrbﬂcrefuoednquiqmemt nhehe same or
Modi fications can occur anywhere in
R R Ene: B! 6 Ba R e PRI HE SERG polYBeptide may
Shale- iR 6 pestdtind diBeATSh NOMRMiffcati Mt IuliEhdBfIatfon, hdylation, ADP-
wi || be "appreci ated that the sane type of nodification
neipotyéationesreidatiom Ct)h@ergatttedmnenw af flavig, @@glﬁe@@taalument of a heme
;req\é?r al o§f%}ter?t atta{:]lhmenql ofd rlllv thE: cgnfugl%oté&!f gerl tlge covalent

N@t@ﬁchhﬁéﬁt ofgpid BE hpldeieﬁ(}ﬁixw actvlamiht at@ﬁ:}ﬂhﬁht @ﬂ’h, phosphatldyhnositol,
ADPri bosyl ati on, am dation, coval ent attachnment of |
f FIQVS- hnklagmlgﬁ%lormdfsgkfmw dprmptigafemeshdation. fgnatiem pf covalent

Covgﬁcﬁﬁﬁgsnkorﬁ‘%g 1oL s?e?ﬁé ﬂﬁ'm%laﬁ] bﬁ%gfu fm qg rfb#ﬁ@lﬁt\{oqf gamma-

c carbbeyiaticat g@cmmionoGPHaMOsfdmhuw Ihlylfm@sylaﬁbn, iodination,
cross-1jnking cyclization, Ig%gl fide bond formati.on,

dewﬁmlﬁﬂoat myhstoylafiamoriiatien. FESM e Pratepluiq pragessing,

0 y
‘ gﬁéﬁﬁ?hg@:ﬁggfl %gﬁrr}!r;lrgt'édglre gfgglglgyg%{og Q1o R YA HaHERARN mediated

addition of amino acids to protein such as arglnylatlon See, e.g., Creighton, T.E.,

Proteins — Structure and Molecular Properties 2nd Ed., W.H. Freeman and Company,
New York (1993); Posttranslational Covalent Modification of Proteins, B.C. Johnson,

Ed., Academic Press, New York, pp. 1-12 (1983), incorporated herein by reference.
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gl ycosyl ation, GPI anchor formation, hydroxylation,

i odi nation, nethylation, nyristoylation, oxidation,
WEEBYhsH7TION, proteol ytic processi ng, phosphor yP@L/U82909/037809

prenyl ati on, selenoylation, sulfation, and

transfer-RNA nedi ated addition of amno acids to
pr oAdditionglcambeodigents efcompaynds See, e.g., Crei ghton,

2n d [(E)g%f qbﬂ)_ﬁ% Epggﬁgnn%%g h d@{'](gltllgﬁ lp?c%é@e?{f? 1%%,@§étntlally pure

Peﬁrhpditﬁﬂ&hﬁtsbl@&&i\l'elﬁbﬁlaé ﬁmanbﬂdtlﬁ i1 gadeipat (MFCIR)0daéd exsmpound
B. C. Johnson, Academ c Press, New York, pp. 1-12

( §BRYSing ﬁé%ﬁﬁ?tglpéévmﬁ@ $IBSNEef er ence. Addi ti onal
emboghIBhe xah, £LROUNLEL R Ras 56,

the Tnvention provi edstﬁzé% e%ﬁgéagg 2 SUbstant aﬁqézpu?le%

c onpwharcintXva issled\adtDA\Adhpr PHhgks nel anocortin 1

receptor (MJ.R,, said co nd corrpr|S| ng a
pol ypepti%%aZHgb'PﬁaafPH%lan@ug Xaai Xaa2 Xaa3 Xaa
Xaas Xaa Xga{s P ﬁé@ﬂl iﬁameomlmrm 2 Xaai 3,

wherein Xaai is D-Ala or D Lys; YXaa2 is D Pro,
D-Ala or @mySGl}Xaa@Ab D-Lys, D-Qn, DNIe D-Ala or

D-Lys; X 19 DPLALE X8as A
> 5 b aasp itk T BPY B DRt D3 atbig, D-5-methoxy-
Trp! P, PHe; Bhe,Alaf D- Al a; Xaals DArg, DHs, or D-Ala

Xaa7 is D Cha, D Phe, Phe, D 4-fluoro- Phg,
D- 3- pyri d¥#asA} B-Am. Priis. ¢x BrAJa; D- 4-ni tro- Phe, or

A, SRR LB e el SR o1

Di4snibeo Natie, ox[DtAlhhl oni ne, DI I e, or DDAla; Xaan is

D-Ser, DJlle. or D Ala; IS DT){ D Ser, or
D-Ala; Xa&iasds PsHlﬁ)-Ié@rD rﬁlﬂ&‘f & Wsflay phar maceut i cal | y
accept abl g, 53 b.shepely. oL0R ! p-sierte edi ments,
t he peptide anal ogs provid erein se ectlvely bi nds
MO R and Xonprild®ea, lpfblu;lp@pne: dellbamiInghlashe sequence:
Xaai Xaa2, Xaa3 a4 aq, Xaa7 Xaa8 Xaag Xaai 0 Xaan

Xaai 2 xa5a5t Bigh B-AC SaB RIS bl val - Xaa2 i s D Pro:

Xaay; is D-Tyr, D-Ser, or D-Ala;
Xaaiz is D-Ser or D-Ala;

or a pharmaceutically acceptable salt thereof.

[0057] In some embodiments, the peptide analogs provided herein selectively binds
MCI1R and comprise a polypeptide having the sequence: Xaa; Xaa, Xaa; Xaa, Xaas
Xaag Xaay Xaag Xaag Xaajo Xaay; Xaaj, Xaa;, wherein Xaa; is D-Val; Xaa; is D-Pro;
Xaas is D-Lys, D-Orn or D-Nle; Xaay is Gly; Xaas is D-Trp, Trp, D-3-benzothienyl-Ala,
D-5-hydroxy-Trp, D-5-methoxy-Trp, or D-Phe; Xaac is D-Arg or D-His; Xaa; is D-Cha,
D-Phe, Phe, D-4-fluoro-Phg, D-3-pyridyl-Ala, D-Thi, D-Trp, or D-4-nitro-Phe; Xaag is
D-His, His, D-Arg, Phe, or D-Ala; Xaag is D-Glu, D-Asp, D-citrulline or D-Ser; Xaa,o is
D-Met, D-buthionine or D-Ile; Xaa,; is D-Ser or D-Ile; Xaa,, is D-Tyr or D-Ser; Xaa,s is
D-Ser; wherein no more than one Xaa,.;3 is an L-amino acid, or a pharmaceutically

acceptable salt thereof.
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Xaa3 is DLys, DOn or DN e; Xaad is Gy; Xaas is

D-Trp, Trp, D 3-benzothienyl-Aa, D 5-hydroxy-Trp,
w2@InedoXy- Trp, or D-Phe; Xaa is D-Arg or DMBEUSHaHT37809

is D Cha, D-Phe, Phe, D 4-fluoro-Phg, D 3-pyridyl-Ala,

D-Thi, D-Trp, or D-4-nitro-Phe; Xaa8 is D-H's, H's,

D- A[Q?SS]DH@ ot}tgr egbmh@en%ag]g gegthl_'gz analpgs qus@@ad herein comprise a

OhfisbeHgs mRFing R TRbioc XA3h )8 iR, RiRULDE R NL0R Na,

DXaei Xal(ﬁ@(aafﬁz XSalD-VSEeEremVKtelﬁ & ID-Vud; KoK, 68s Dh}aﬁ Kl@, is D-Lys, D-Om
Xaaj_ i3 is an L-amno acid, or a harrmceutlcally

aele;@aﬁlgb?(é&sslaﬁly,tx?éﬁ 509~ Trp o5 &1p: Pi@a@tsﬂ%ﬁrén%mm@n@%a D-Phe, Phe
00 FDpPrHt Xge'? ﬁﬁaﬂﬂ%gﬁ‘ I—Eg %dag?s%@[l%k H-§QTRG h%‘?s B- Met D buthionine

ypeptidé having the sequence: Xaai XaaZ Xaa3 X
XaaP-I¥a X aXgay DxXoa®r Ke HE; X(aaai o D(é"anob@aﬂez X(aaj 1s&Q Ser whereln no
V\,herelhn Xaa#é is D Val; S ﬁ Xaa3 EP@? It th f

DYF RGP OfE RipR-13 3881 —agm@ %Fl A4 P §mﬁcﬁ"?tb°aHV ae‘r“reﬂft 241t thereo
i s [0AYY; ThéadMmpofindd dedPn&BR: coBiMRise befrdEihalo Melanocortin
D-H s o]r; H s: Xaa9 |153;B%G|u or Rgﬁ b)IQIaIO |s§%§i8a
DSbmwlhtillthn@nQne (&MSH) Xaan is D-Ser or D-Ille; Xaai 2

t h a@OgﬁL 19% 28 al%e natéve e tf_O%igH%IH thg é)re%tl(iNh erleoigg cORistBf H-amino acids.

phﬁétﬁ&@hﬁdd@rﬁbﬂty tRE pGRIdaDEENSiRletD hﬂﬁﬁfoea@ids LQBHE] aciéieor a mixture
co ounds provi ded herein conprise peptlde anal ogs of

1286 dcwminp geidp ndi etherrgnhadimente ﬂ(l%lpqmivs arp go@PYisqdrof at least
OREy.a | alfen a
cg%f é(%(%’ow ?a@@l/ono agogg&t OO@h? haglr? géﬂ *ri;gén?&ﬁp (%uﬁlgs of the
papthtiesmapaips ivergoraatirdolew thg, noh-laniting e’ahplss of nan-standard
m xture of D and L am no aci I n ot herﬁjznbodl nments,

t REeesidsgRor v@ned%ﬂpﬂ%an%g -bepzqthigayl-R@daningg 95hygey-D-Trp, 5-
% QO -
AR08 Al S0 AR PO TR OIERAATD Bhnine 2

ndmeliyil-ﬂﬁ tlanige éRAIMD], &cyrﬂohwmlakﬂnamd@r Gh@nﬂmﬁr@&ﬂw D-citrulline, a-

D- orn rl euci ne, 3-benzot hi enyl - D-al ani ne,
s M E;EM% af‘}dpﬁ%éJ th ﬁ‘é‘fl'ﬁoxy D Trp,
4- f foosn P-1RsBhE @Mibghi)ﬁ@dn&e t}{eAC'ofré e d?s‘p@dg hél)o,mprlse% of the amino acid

3-pyridyl-Dal anine, 2- thienyl- | ani ne

DSWGIIl@Hélﬁ)HhaIAaE i o D-p(zﬁlg) Phefini prefsrabl Phethe D- -amino acid
[Dc'c‘)%lg%ulrjalit{onn?n anot}rl% ealr%dlr?enlybt%% 8orgg?treap{3%tt1c{r]e AR 8%1%1plased of the amino

C TR éfRAcOfistME hamiar r?@t TS RBUBRCIR HﬂsSpIBf&ab‘Hf & the D-amino acid
or Trp Arg Phe His, preferably in the D-amno acid

ceRTHisgERtion; dhsomeemhedimeptseths Sarerapeptigris cgmgrised of 4 D-amino

t e eque
LA Bl RR YR8 BT A0 SEL RO R amin
t heédD- am no acid configuration. In sone enbodi ment s,

t etrapeptide i rised of 4 D-am no acid

the cor. onp
n e Té}?tf&mpﬁﬁmssprowﬂgf BYF@ B OF APUBET R fheggmbipant. The
| @@ﬁf)o&lﬁ? oP@R-iR}ARIR ﬁﬁy%@n%ufactured by conventional chemical techniques

known in the art. Methods of solid phase synthesis are explained in published literature,

such as, Solid Phase Peptide Synthesis: A Practical Approach (E. Atherton, er al. 1989).

The compounds of the invention may also be manufactured by conventional molecular
biological techniques known in the art. Within this application, unless otherwise stated,
definitions of the terms and illustration of the techniques of this application may be

found in any of several well-known references such as: Sambrook, J., et al., Molecular
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acid. [0062] The conpounds provided herein can be
synthetic or reconbi nant. The conpounds of the

WO posensizehr may be manuf actured by conventi onal PCHESI008037809
techni ques known in the art. Methods of solid phase

¥pthe3|s are explained in published literature, suc
longzg: jAqL. M&tﬂrvdMﬂnmai;C@?@pﬁ@g iHarbog, L,tabgl@tqr}gg Rress (1989) Goeddel,

?PZ, I%%ﬁ]en B o N6 T2 noRley Meibas i Enz Ven[?csad&fn ¢ Press,

nBhieDidgar CAI (@DDDt Cahide ecPivtedin @sriKcuion” hIﬂDEﬂit@hcﬁf tM P., ed., Methods
Wthin this application, unless otherw se sta

dErERYMalemy. dradeneic ParsisSaroies?. A (19500 &HméfettahePCR Protocols: A

t ' %!& %@ @ f
%‘ﬁhﬂ' 8 WESh@s dhfl! RRtdnS ﬁ%&e%@?g epse SE[IQ W‘n%o' @?3@996’) Freshney,

eR Ial Cultuvb o€ dnirpal @edlsi A(MaIAlaLa&BHsaI ”ﬁwhni\&,lﬂiid Keb) dlan Liss, Inc.

R N oS TR Tenei o

; 1@@528 mqﬁmlﬁlaefrgs?san Sanfh, Q@loand%v&(lﬁ%?la}enes@m @ﬁ‘(f&ﬁ

Protein Purification" in Deutshcer, MP., ed., Methods
i thEmthr@?gyNeWAé@b €MRY).PAdS thesawdmrfegaiceme fulbgggorporated

b PCR Protocols: A Guide to Methods and
A%%Fncéi gﬁ?“%caden1c Press, San Diego, CA (1990);
Fr e j068Y . In Rotne enfBaliinttnes, ee p%?tlcﬂ@zlma@s|p$ov1&ed\fﬁdﬂéiﬂ|seleétlvely bind
Basi c. Techni que , 2nd Ed. an Liss, Inc. New York
NeT {ctiyat)melmacerip, | egeptor AICIR Gehey Tuithlsrasayzaag be employed to
el QR giq DB METR: Yeprdfife SARRIALASE in viro can
Ubé uesdab iyseBr S R ddevathor, KThe 18 9if)o asbéssmeiit dahénditdtedctivation in

refer nces are fully in porated herein by reference. .
[wesﬁ ARioslRMRAHBEN e &%y INyHKiog SpMPEee %zwawoawpuﬁe Seléctive for

PRRY] lech D! T BELRGH SMELALINOT 2B Bround b

tin 1 receptor Any s assay can
béetemuhc@/byi an @ppremalc sscreehmlg)atﬂsw n@ non-lmating atdnpple of a MC1-

MP t
t renttor B fGap il BRRkbRE. Pl S tndiy PRdfote
| M CALBpBitdoMhis® R nidlnbkdi@in 1%&%;%% hembheehipRNGen®hink

this invention conprise any polypeptide selective for
l\/Blccesslenébr O 002HEnt i fication of a selective MJ

@ﬁ)ﬁ&ﬁ rFu%t%nPgnl{Qd iments o? theel}lﬁf{nrt?og %96 cF Yecf E t& QQ&BQJAd%‘tthat
scr g assay non-11i
Nﬁoﬂﬁﬁ%ﬂimeﬂuﬁﬂi HGdaQe@)Y, TINF- dl ENFmRNm IEX@MREA4IL-10, IFNy,
In sone enbodi ments preferable MCl -receptors

cHrbr s &2 andfen MEFchlavel In saspepmbedimentn the gpmpayids acrease cAMP
é%@lga%o{ﬁ‘&cﬁﬁﬁéaﬁﬁem thygefgﬁ&?haz)ar c[n%ggﬂ] 0 ﬁ‘}ér&egleease or &nhlbltlon

e inventioh are
thﬁlevmdﬂhmﬁeo;awmommﬁ 0, 'DNFdEmRND),,ILZI’JNEnRNA IL 10 IFNy, IL-6,

TNF- anR | 0 | L-10, |IF
IL- 1% antwA or Mé_P % The identity of compounds'that modulate abovementioned levels

may be determined through screening assays. Acceptable assays known in the art can be
used to measure the abovementioned levels. Non-limiting examples of assays for
identifying compounds that exhibit desirable modulation of these levels are disclosed in
the examples.

[0065] In some embodiments, the compounds of this invention may modulate
immune response and inflammation by an alternative mechanism of action and is not

limited to the mechanisms disclosed herein.
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IL-6, IL-12 and/or MCP-1 levels. In sone enbodinents,
t he conpounds increase cAMP | evels. In other

wepisodsrrest s, the conpounds are directed to theCT/US2009/037809
decrease or inhibition of levels of nitric oxide (NO,
TNF-a, TNF-anRNA, 1L-10 nRNA, [1L-10, IFNg, IL-6, IL-12
and[66)dpspmeTabofligegats. the ReptidesraoviAeisherpiathare upraved plasma
a | er,
S ARBIPRN S0S YR P Bl RS e o

C pidtdage dé@ﬁ)ddtlen REdBel ﬁﬁeish@bﬁibﬁ)y arteblel raer@od.| A\ﬁthimiting example
Non-lim¢ting exanples of assays for identify

ca%fptasf&ﬁ dscloneg neﬁewrrmlﬁ o1 e bpieo Atsatiment 17 BFICRR @ggormance,

ﬁ{g%e@fe%s&h hg fggygﬁ;%es [0065] In sone
e i ments e con‘p un is invention may
nod 0067 Thenoetbodsgepadsdéhania danbk amrttédoin iy, anvivo or in vitro.
alternative nechanismof action and is not limted to
t he nmechani sns di scl osed herein.[0066] In sone
enmbBHGyRtdspeptiies pepti des provi ded herein have

and resistance to prote

I tabilit
'deE ‘f@‘égfllgﬁgr%g% ﬁ@lréftn'éﬁoﬁ}e. Reptidgydre modied he enhagee the half-Jife of

p&féﬁﬁgﬁ@e da3badahiteRintds, B Iﬁ:@ﬁ§§ﬁqit at@ﬁ‘yhlséﬂrﬁeaé?ﬁl?odlments
nmet ho A non-limting exa has been disclosed In

EREﬁﬁpla@dmptﬂmrc dirgdted © msé@mmltntdmattacmﬂ cratomjugated to one or

f t I ) )
P Eor Py g PB6ST (B Frvist chinhonkS s BORG Buwipspay jrclude
Cﬁfbdﬁﬁdpfuﬁﬁﬁérﬁﬁged & MhMt Qi seQ¥eriVAYRIPEG Eha¥st MR another embodiment,
PEGy| at ed peptides [0068] In sone enbodi nents, the

pthstHEf e Qolamer el friag dayoatdedsh Ao erefwarichipofrss. ol some preferred

n th
ReRbhlFenh pROTLERE AT AL s BRI AR B s peprige are water
didleslt ede highpepbbitieh sotmdheltk yoxadityaal eﬁn@mog@mlt;g afedeady
to one or nore pol yet hyl ene gl ycol (PEG poaly

cﬁléﬁrﬁgce fopres throbQeyeind apd firye 9reii ﬁerrela%wﬁﬂaﬂre.b@éy In some
{ARESALRL ¥ DREMARR B G BEOL IR g

| ﬂmﬂtllatﬁiebycthe type ©f PE@mHanp dtritepies| and swavisods rferf the ipegharation of
nents PEG pol ynmer chai ns and t he orr ndi n
PREDVflpples e CRFLd g B me DR b g b
| P M Qe eQ0 2008 4P J1 G C H%u\g &Hﬁghﬁ%’ﬂi E‘&Qﬁ@dc%ietv)(meﬁ@‘éﬁd general
ready clearance fromthe body a may have altered

ditsatedibiti ropresnint PrédyhedSciericn 3%((&@ psepel, ne@rporated herein by
t Ki
PiEtyIPAT G PGt S G Hpaaal EaOBYChE! RBir b Spsses may be found

chﬁﬂheartStrat egi es and nethods for the preparation of
| at ed peptides are carried out by nethods known in
t he 601 (Asnowdisiting @;ﬁ)@lpie o Riepplabewcqmpdsey the first step of the suitable

F %C¥8$£1Z%50%0ﬁ88 PE%% }(I)IHG:I‘ At 85E 0T bift I@érgl\i’naﬁreg&sluﬁgg PEGs). PEGs

that are activated at each terminus with the same reactive moiety is known as

“homobifunctional”, where as if the functional groups present are different, then the
PEG derivative is referred as “heterobifunctional” or “heterofunctional.” The
chemically active or activated derivatives of the PEG polymer are prepared to attach the
PEG to the desired molecule. The choice of the suitable functional group for the PEG

derivative is based on the type of available reactive group on the molecule that will be
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strategi es" Progress in Polyner Science 32(8-9):
933-961, incorporated herein by reference). First and
waewonsi7gener at i on PEGyl ati on of protein proceRGEESI90%/037809
be found in the art. [0069] A non-limting exanple of
PEGyl ation conprises the first step of the suitable

f cerlgdotndhe PRG} arpnolrmttwe eweepl@é of reaetiverangife agids stuge lysine,
;?§s‘@l£‘%l ?st&l 2 arg t’ s;faﬁ?%céd mi Jﬁgd @gr(’fnea&treo:ﬁzﬁeegld tyrosine.

eac erm hu reactive noi é
K Myl - taﬁmnhbatmllﬁbfgwupt dndrihd C:temi@slecadtxiyfic hdie can also be used.
functional groups present are different, then the

PEG
der [Q070] ehPihierpbifnciional Pl aF epivanien; Shajeheggrobifunctional
bﬁt}g st \%’frﬂu Hﬁheful hgKARaWLak hé’s YhkeVen 'irolﬁﬁltlé \ﬂgcﬁﬂje and

derivatives o G pol’ymer are’ prepared to at'tac
t b@cﬁﬁ@ltﬂﬁe Bﬂaeeldesleﬂfcbd Poiferced end gTh@sdthQIerobffumdm@nal PEGs are

SUI funct ro .or the PEG de tive is
il RE s DOaR S abvre, G5Byl iseRg N

npy(ﬁgwsewélﬁﬁldg\r(mhsp&q&gpl ed to the PEG Non-limting

exanples of reactive am no acids include |ysine,

cyst®7ae, Inkpt ietibadimeatsgifrthaisyveatsya thei REGditad pgrbtlﬂeam}chave a

t hr eoni ne t The N-
el BT T REOEF PR OB ol P et shBodimentsof
altranhativs atle PECQERA $dptias magherod irolbratar @Radht RRES bE@feen 0.2
conj ugation: These heterobifunctional PEGs are verf/
miiPR-40d&¥ay | Inispmp pragerirgl erakpdiments peie intratian.ghe PEGylated peptide

h}h‘lg%gl?é %}r CC(I a?g) g%l?r gb?ﬁv&% 6@2&]543 |1§ Eﬁ?a'ﬁ?{;th&seqlbodlments

neede erre OUpS tero uncti ona
PHeprefegedrateeade rdeleculaﬁwélgﬁu{hmbomaietqamnedwy size exclusion
d| suI phi de am ne, carboxylic acid

d
REICEETERY fﬂrﬁplalelf‘r dudgled o%gljl be pelecserbirom <1k, 2k, 3.5k,
f10lh
qgrkﬁ@crﬁ S0140h! %d JB\’)@QB Qfn bkRRy @g\t@d@wﬂngﬁﬁéﬂ dle

ave a nol ecul ar wel g range Da- 100
kﬂaarrﬂanolemtres deefedr Fodexamiybelilowet moketulameirghtvlmuetrokmﬁunctlonal

¢ BRGS "Gt Eno B TR B e iTra T el PR may be sed o
emsral ep&Ptrle @blubNRy.I MHEPE®PAs0 &zhleoePlﬁ@d Ahe @lorraaptolr @ﬁanched

way have a nol ecular wei ght range between 0.2 -
I n other enbodi ments, the preferred average

rr.wei ght
excﬁﬁﬁbgnln 3P (g)mi bé)dlrmaeDg 5hefpgps %lzeols cor Jug ath to ta{/gdetll‘n%g}olecules or
PE(agtion 8840tal b%uag |nﬁﬂ&c@1¢é fwhersir<the, tar%Kt;lng,Bma@culé lorefdfktially associates
20k, 30k, 40 and above but can be any MW dependi ng

upth atdssireshigeenieioMn seF @seferé%d erre'apdlmems e&ﬁrerpn@ntlp@w@rpepude is

us eﬁﬁ%J ¢ tovaﬁég%lgmg gﬁﬁgo%g %mé\;&%ﬁh ¢ F?E%%)%bpﬂ%nce that

uibits@r ipnge o ehepce@iresdlenaodmty d)f idells, fiﬁlit&loFfEﬁcdllmdﬁﬁ Rauses
o BB o BBl 000 L sore,

mé’llle‘?ﬁd{h%pé?ﬁic agents, and toxins such as small molecule toxins or enzymatically
active toxins of bacterial, fungal, plant or animal origin, including fragments and/or
variants thereof. Non-limiting examples of the cytotoxic agent include maytansine,
dolastatin and its analogs including tasidotin and auristatin. In other embodiments of the
invention, non-limiting examples of cytotoxic agents include, but are not limited to
maytansinoids, yttrium, bismuth, ricin, ricin A-chain, saporin, doxorubicin,

daunorubicin, taxol, ethidium bromide, mitomycin, etoposide, tenoposide, vincristine,
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function as a targeting nol ecule, wherein the

targeting nolecule preferentially associates with a
waele®onsios eceptor. I n sonme preferred enbodi menkGI/U820091€37809

i nvention the peptide is conjugated to a cytotoxic

agent. The teyn1"&%totoxic agent" refers to a_ . . .
s titnbtagtiece colsbicinenginkinosy anthpce dane agtirongyet lithgsia toxin subunit

aGt L vj f j f d S -
S e OB PTA, PR S RRAAR SR ecn
r alghigadihHavsardis Gebnés ndifgebinh esaeitin, hagemicin, eAdi@lycin, curicin,
toxins such as snall nol ecul e toxins or enzynaticalky
agiofipecalighgagucigs sapanagiaiofficinglis{ghipitony paghglugpcostigaig pnd other
OEI’léi’lild?herh]?HﬁltiH qg&gs,fars %ﬁ%@&ﬁii@i@%g& ik haR*s! , ilh]? ﬁlei? '90, R6186,
Non-l1mt ng e anpl es of the cytotoxic agent include
niyt*Srfsn'ie Bitdo Pastndtradioamive iitosormn af bys Anfibbdicki mgy also be
tasi.doti p and auristatiﬁ. I n .ot her enbod”g&rt% of the h

i AVEREAISHC MU RTY PHY CBSedirBY BEE5 283t IR £GBHTENS the pro-
| BRIgUd s abtiife fBLR. NOt limted to maytansinoids,

yttrium bismuth, ricin, ricin A-chain, saporin,

dox H¥781 cThe, pegtidmmay be tinked ditheodirecghyoir dndirecthy tnhd eytotoxic or

.tonmycin, etoposide.  tenoposide, .
IR EcBn H R Phoq L EIRRP NS e g Jupegpg prferned
asinbod@aientsdif @itEinvéftion MBBYEptide i6l kdpiirbEfd the t@stoRicSdpebidritargeting
A, truncated Pseudononas exotoxin (PE) A, PE40, abrin,
aBEdnh boBhal MoTelEEP AoTm & Refligatalsphenesits wclusion of the linker
g 0 i oP - . .
OSENP LbIAEL L LSRGl ENAHE oot epie
obif ¢amijupatddsagenhi bi t or, and gl ucocorticoid and ot her

s AL S5 it Famutes of kel e e CorRfAB ST and any
Bb@ll??ufﬁgign@}ngaﬁléqg s%@%ﬁ{)ﬁ/ﬁvﬂe? Ré ?’ar%éted— enmgi bOotlkRalized bya

may al so be conjugated to an anti-cancer pro-drug
actll wavhioly therpyjmeated palblgetad Tholinler maigy ihelqtal dipagling upon

tg its active for 073] T ept.i de may be l.inked.

o erioeiseetrg oronsidirtinhs p TGT SetprBtor o e iet or
t aé9&isk BYsREE RindRNcABMsEE b PEXRhRP 8Nthk YoKNOMWE bIRmiehR, the
art. In sone preferred enbodi nents of the Invention

t hléerpieq ofchshdr propertirsrod thet eonjugatee suchtas decspagiéinity.dexicity, solubility,

targeting.agent by one.or more.linkers to forma. .
o SRR O 358 e Gy i R B Pl Rale ¥l o s e

nekxibiitp baght liakige. iTheatRel Mgy beI Mgy iypd of Bhi@e AGd examples are
toxicity or inclusion_of the peptide_ or conjugated
agesstibeq ipd7.8) Pate-Nosav t106g02 mr%ﬂg@% hoF}hﬁijeW]élch At fyle
i?ﬁEﬁMQﬂgiﬁg&ﬂ%§qgkR%%gs and any other sufficiently

sta

e assocl atron, ereby the targeted agent will be
I nt p00T8] ildekkrbyndlidelgbs that b isgilabldfer chemidgidy Bokedonjugates

targeted. The |inker iety is selected dependi ng upon.

t Hléﬂw?p% £ %_l%ﬁdﬁ%gﬁs‘%%%?%é?}oﬁﬂ’é‘f Bends; rdgred Hlsvﬂlde

SEhRist ARtV nd BUldY HEwebe fik€ldatlive roqlﬁs‘g LEASR aRlinSARS thfol groups.

hi ndrance caused by proximty of the conjugated

elleererbonds arth@roduced using heterobifunctional reagents to produce reactive thiol
groups on one or both of the polypeptides and then reacting the thiol groups on one
polypeptide with reactive thiol groups or amine groups to which reactive maleimido
groups or thiol groups can be attached on the other. Other linkers include, acid cleavable

linkers, such as bismaleimidoethoxy propane, acid labile-transferrin conjugates and

adipic acid dihydrazide, that would be cleaved in more acidic intracellular
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alteration of other properties of the conjugate, such
as the specificity, toxicity, solubility, serum
W@ e@bit5i708/ and/ or intracel lul ar avail ability oPCT/H82009/037809
conjugate and/or to increase the flexibility of the
| i nkage. The Iinker may be any type of |inkage and
e KARPIEBeHY; sTas Siakerp duit pig dlgaged pparesiporys to ¥ Vigeyisible light and
a 4 L u [ 0
ﬂgkés Sich e RO gl Flep Ak B e, R GRS B ponsane
af@lcﬁwﬂ}ﬁﬂﬁiaﬁ 165G (sdeeBrt@ak by (1993k bl clomuaga 3037930 tieorporated
but are not limted to, disulfide bonds, thioether
bBeFaE Wefﬁﬂ@}céﬁ di sul fi de bonds, and coval ent bonds
bet :
ar omi;fg@ | l’r;egnelE gﬁé gurl% E)%HR%l}ICng E‘nselﬁﬁbgeqmé?{%d%@%otvﬂbﬂiy coupling
héted miibr fouthe pémmlaland degerzesng o pradiicagedathd haterpbifaictional

R T A TR ST

reactlve thi ol groups or am ne groups to whi ch

reactive mal ei 'oo groups gr thiol groups can be

at t & il Grosalintdpg Reagents oy s j el ude, acid

cl eﬁ)(ﬁqu\hllrhE%§§ ﬁetel%Hﬁ{?n@i%nQ' SoRligikH é‘i‘é &Mm%@@@&% form
acid labile-transferrin conjugates a adi pic acid

dicdmatima ko, betviheen armud> droves andedne groups and & latrpdlluqe thiol groups into

intracel| Iarco | i nker r
oy R GIRBRGP & P iR TS (i & T GRERGRA ATALOG,
Irﬁﬂﬁﬁﬁ@ Te@dh@tbg?@z&:ﬂ@ RAh b0k 08D NRI93SWhlh & scHbles the preparation
CH2, ron1t e const ant regi on of human |gG
{ Q%@dazﬂe (08 stegh raalgen(smg@)fows a qomrmerelal s@geeapo s@dgeagents; see also
: Iﬁc erIO ert%tl 3‘%9% (ojcon{bygar eégern?er;k; %%’7—4|k)gg'él§c%rg%e &? ﬁ@%ﬂ Cancer Res.

CaYy: apmuspyl C@chiﬁblh B/t o8ty Pker Nuw Adag. evsAl 84 aOSi—KIIZSWalden et
targetl nge{g[rlr%)ét otoxic a ent The het erobi f uncti onal
¢

agehts ddmperei: r%yl%cagwntebaleﬂr%éi Biggbgn. J. 173:
l-ant t
O Mo e Bl 1 8 R O bk Pt Bk er .

c (1992) Bi.k Cngear &&GONL306; Fattorareeqli €2} hifdcoipmde bnraliere0:584-589).
s and

d d thijol
B i e g R EBPBte) it By degisgin [e reagents
t HﬁZ%e %e(ﬁtl&'fbfm oy AldHe %ofiﬁstbe{@@ﬁ% th€ ta%‘getlng I&gerﬁ) | Refemokine, and the

| muno Technol ogy Cat al og ook,
169g:taDaRnt. Whesheasatrintdede. bheapmephmited on Nofucaimimidy® 3-(2-

Rt SRR Bu e B IR Pup R ot 6,1
B T ; N
cg%g@?dlgg?p f%& %i&?g?g&’ilZag%gfoonbg{mg)l@ Sl%glél%&&%%g%lcarbonyl Q.

Nenefhy! ez thigsulfus AS BIB T 0édgicz! dlvéfaﬁ%lﬁﬂ@f) allccln(lrll%’éﬁ [B-(2-

o B Tl O

Biratie fomk8ii] L3 oAdxdne NauaroaxRRez@klfeSMIC); succinimidyl 3-(2-
pyridyldithio)butyrate (SPDB; hindered disulfide bond linker); sulfosuccinimidyl 2-(7-

azido-4-methylcoumarin-3-acetamide) ethyl-1,3-dithiopropionate (SAED); sulfo-
succinimidyl 7-azido-4-methylcoumarin-3-acetate (SAMCA); sulfosuccinimidyl 6-
[alpha-methyl-alpha-(2-pyridyidithio)toluamido]hexanoate (sulfo-LC-SMPT); 1,4-di-[3'-
(2'-pyridyidithio)propionamido]butane (DPDPB); 4-succinimidyloxycarbonyl-a-methyl-
a-(2-pyridylthio)toluene (SMPT, hindered disulfate linker); sulfosuccinimidyl6[a-
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(1992) Br. J. Cancer 66:361-366; Fattomet al. (1992)
I nfection & nmun. 60:584-589). Al of the cited

wo edoensrteees are fully incorporated herein by re¢BEUS00%037809
These reagents may be used to form coval ent bonds

between the tar getlg)gJagent t he chenoki ne, and the
t aretfet-ed 2aRysnyditiiq aadejaptaopt ¢ubipel CHNPAE annot

pyr| 21[9 d ?Ih gg ropi oﬁ%&xilgﬁ%ﬁ% (MBY; gampleimidobenzoyl-N-

Shi/dresysﬁltfbfucﬂindyﬂde@st[eﬁfs(lﬁﬁ MBS); N-succinimidyl(4-
pyri dyl d| t hi o) propi onam dao] hexanoate (sul f o-LC- SPDP)

sipdepssirhagy rehepeeis oHYE: Rocthet mkenpariprcd Hmed (% at e
- i
é?J[M?:I"?” R B Ry E¥tidophenybutyrate
( [SMBBPR)fosgthosidgk i+ip-miadsimidophhimgd ) bei yrive @siafohyMPB );
hexa ate (sulfo-SMCC); succinim dyl
5&%§?¥q§?9W%ﬁ?§§%bt yrate (SPDB; hindered disul fide
bonfbd78]" l@t'ha:r hé&bﬁl@ﬁéﬁ%hﬂ'c@a‘jé[ﬂle 8fo@§ tinkers include, N-succinimidyl (4-

azi do- 4- net hyl coumari n- 3- acet am de)
etdqlpaceltleammdbﬁwmp b fmteciifigpdn)(4-igddat g yB@odnetienzahyd; 4-

S ulrc]%:gldnol $i ] ﬁlxma\ébqnyg n}%ﬁ—ip?ffig}_/la‘%l%to?—Eo%uén%”l_\é\/%%ﬁccinimidyl—6—[a—methyl—a—

[ qiy@llagrdﬁmtdnyioi@hnn@hé&nw@ Kysudéihimhiaylt P -0aiirideld@ra peéprionate;
te (sul fo-LC SMPT)

( ucchymidyy PER- mﬂy@b%@a&pﬁr&qr@m@wée){@p@wlfosuccmlrmdyl 6[3(-
4
ot eI RS R RS it pppigpy! ydraside

| Efikan)s; re@ehf dgh@eotnianinttydcs], S-(2-thiopyridyl)-L-cysteine. Further exemplary

Ao p e T Com A A ASGr g S PALCAt Nos. 5349.066. 5.618.52,

Ny %K 794 Y5 2C391' zfﬁlﬁ%e]h 7l all hich are, fullrshlncorporated herein by

m mal ‘el m dobénzo roxysu osuccl ni

( sui¢rEmeelBS) ; N-SUCCI ni m dyl (4-

i odoacet yl ) am nobenzoate (S| AB; thioether |inker);
sul fosucci ni mdyl (4- iodoacetyl)am no benzoate

( sulAkal QedBbie, Photocleavable and Heat Sensitive Linkers

ot T i~y B e G AR eBLAey G & hkers may also be

( ﬁééldf ﬁar@{ﬁgl)l% w"ﬁéﬂeqpﬁﬁy %QMECCQ%% ﬁ)zélgrﬁ/e(tlﬁﬁ'}getédo&z% to permit it to

het er obi f uncti onal cl eavabl e cross-17 nkers
i hc msvd@reacﬂﬂﬁ e sl ertadsehct{ofn- Aprdotd@weblylh)nkaumlmm bataare pot limited

< R oFeh ab B o s T RO SF S (rfeg- Fattom e

C
Sul. { pBag GiBirish Ay lim b 2600834089 @ncorporated herein by reference) and acid
(I\'%rl dyl di t hi ol ) - t ol uam do] hexanoat e;

e sRmifaiioyonpegtesthsy pordgin disufiicent peisioniod ranserrin to permit entry

6 % h‘% g%rgc)é luI&r r%nstf?{n ychn ra,lt}b\}/] n(lsaeo]eﬁf éx\gﬁlgg?%r;et al. (1991) J.
S Bl dl 06kt 12606 ﬂBdQJA?)@EL ?aﬁcorporated herein by reference).
2- di t hi 0) rop| onam do] hexanoat e;
0@ F}és@mﬂqaﬁalas Bk a@r{wkewa%t&ﬁ elgaveduppm pxRosure to light
r €
S&?%-Jt]% Ggfdﬁﬁgﬁ) r(?ztt gﬁs?trielﬁlnoggh]ggrhte e?} l(éé)L( elr%z | whl)cl:h linkers are herein
bufcurp@tatﬁhblj/ rdfernlkaemghﬁehpnﬂmdmgaheetafgemdl agsethpon eklp&Gure to light.
Pﬁéo % 5, 349, 066, 8,528, 4,569, 39 4,952, 394
tgclgaypbleinikery thatgye Wﬁiw UPPR SXRASPYF tPiEBE P kapwa (see. e.g.,
helLgiif ePY1. (1981) in Pept., Proc. Eur. Pept. Symp., 16th, Brunfeldt, K (Ed), pp. 105—

110, which describes the use of a nitrobenzyl group as a photocleavable protective group
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reference. Acid C eavabl e, Photocl eavabl e and Heat
Sensitive Linkers [0079] Acid cl eavable |inkers,

webwvosl7emvabl e and heat sensitive |inkers nmayP@El/E8200%037809

used, particularly where it nmay be necessary to cl eave
t he targeted agent to permt it to be nore readi

atU¥ EISFHERY eveir@dd PR Ot akmenal. (thgb‘, aR:69+82n R8I desdribes water

| Q(gl{élgig z)ho %aéarg?e &%%QJ e,gl g&ﬁu%ﬁgh%%!?ﬁilrnt@rn‘éﬁglc@i’ﬂlde
o.lyrﬁat glymnetcoﬁd)lyméﬁ, IRB)estdif e@;idlyrﬁet&tnﬂmmﬂylrhodamme copolymer;
4-589, |ncogﬁorated herein by reference)_ and

id
| %iqf%ﬁlct@aﬂﬁ:@? 99 Bl gaedis StlRar | o whighlegcribes a cross-linker and
|
¢ kbR kb hofilydd ABRIAHEH BpdeBEUITL o S DA iBHR350 nm);
ealgi Serférl dndh € 198&SH Pﬁbtoc(t&@gﬂ@otdblol B1:231-2Chemhich describes

266: 4309- 4314 rated .herein reference

OB ok oeet B2 ke SFaE el s P ingocteavavt

Cc

CIFEES, U208, DS e QL0 S ot Qb e
arféelhecree jare ﬁuﬂo: orqoopatted hbtyirrlef wfaense) SltChéméibtyi would have

PRuT BT e an s TlerieereofRae of M BABESfish® g Bl peerposea o
t Dght @l favee oﬁﬂi@%ft(eﬁﬁﬁmnﬁtt@tlon biake E@)lﬁhgz&é .thd é—}%g&)skinl’br other

Pept., Proc. Eur. ﬁﬁ ., 16t h, Brunfeldt,
( E@f}y pappcantysxpased to ighte f?sléﬂél@é i fdasse pkthg swzeed alowty from the

n

g%%r{ pgaoep @é}t{g %«?cﬁ&ete bt% 1@{%‘3 loa‘fé ?&S@gk %R}@{?%‘%Mtﬁ %t]a nostic
1PRitDisGA, whidti it s dte&a:lﬂe besnmuat elie tadetibg @gent to permit rapid clearance
phot ocl eayvabl e copol yners, including
h?ﬁFUi?E?%b?ﬁﬁ%?ﬁ%%ﬂylantde copol yner, glycine

copol yner, fluorescein copol yner and net hyl rhodam ne

copolyner Gbldnacher et aI (1992) Bi oconj. Chem
Ot ke a} CRRIYAionr oss- | i nker and reagent

t 2 2 W%@g@g@gt&tg 'ﬁﬂﬁi Ak %f@pm;ﬁ%ﬁé@@f&myﬂg%ups (o

Pbateottie IanLBm‘Etcoimmgittes that A8¢id2 $<7r relehsecdt tl'iﬁﬂp:erutlb agents at various

ni.t r obenzyl oxycay bo hIorJ e Cros

¢ HEA T4 P araen b 28 rE ot i B aftorddat A6TR S pe-select
r ﬁte%ﬁ-ﬁfaﬂge LhghitREREhEDpAFRNeeRAN b@iﬂ@l@%&:ﬁ%lﬂ)@s Isél&ﬁfon of a linker
Al'l “of e cited references are fully incorporated

hbzseil enlthe krefvar @ryswlogBiat Hiffarerices betwoent dsshewie need of delivery of a

particular u in treat ical or

o etangii fecB e e omid St PP O B0 EBtrPtpued harein by
UgdfErgndd) DR cRhpleSthe ALTIRY oﬁdiﬂdiltﬁtde@tapp@r@tfo YehBwer than that of
conjugate, the eye or skin or other body part can be

er ﬁs$@3|lght resulting in release of the targeted

noi ety fromthe conjugate. Such photocl eavabl e |inkers
are useful in connection with diagnhostic protocols in
whi Beptide liiskatesi rabl e to renove the targeting agent to

per [BJSZT aﬂleqm%lere RbRHES caltcnrb%rgetp ISCSPB Q’tld% hn‘kle]r% ANbE employed in the

conjugate. The peptide linker typically a has from about 2 to about 60 amino acid

residues, for example from about 5 to about 40, or from about 10 to about 30 amino acid
residues. The length selected will depend upon factors, such as the use for which the

linker is included.
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O her Linkers for Chem cal Conjugation [0081] O her
l'inkers, include trityl linkers, particularly,
walervastrdgzed trityl groups to generate a genusP@F/US2009/037809
conjugates that provide for release of therapeutic
agents at various degrees of acidity or alkalinity.
The 8083k Biellinkgr mpigsy Whﬁr&jﬁ@lbly Spafer gpinojacid segugsice.-such as those

I
oFh i Dy SR S LR, R OO ERE LGP BRRL e
t helddaobut aﬁﬂ'\ﬁk&ili@h&gitﬁ abGAdY, e6eMEHN PEKBBEGS GSESKSELS i n
need of deli ver& of a therapeutic a ent %see e. g.
UGS TSEAGRSBEK G CETS GAA SIfesrp kG & KSIREKG,
r @s@s@%‘%ﬁ@gﬁ@@@’fﬁ@ 'E‘%}Kﬁ%{?@%@t{ﬁlﬁ §1Iﬁs§(9 NP5 §¢ SR YiPhtheria

appears to ower than t nor mal "tissues.
Pepdin thepsin stoeitise [i008avifigahd seqkencenpi eti es can be

PRSP RN b St S B PSRRIy Subas r om
abomosa] t Qd BRGHA hﬁﬁngﬁdﬂ&le@%@d&%éﬁuﬁﬁexﬁrﬁ?leel)ﬁmltcﬁl et al., Proc.
from about 5 to about 40, from about 10 to about

aMutoAaeh deir é’sﬁ@u&SsSSWhéSSkﬁ%%& Velitlewt b, atial-| Padgiedagin. 6:989—

R U5 RO I A ol B KUl o/ 8. piocon

spaenr3:397-101 209 BeUeRICRal. suMbla§zol 203838 MBBM1997; and U.S. Pat.
singl e-chain anti body r esear ch. Exanpl es of such known

| Nﬁk@ﬁ%ﬁ%taﬂleg Whigh Rishdicatiis agg imcofppratqdriereig by geference.

s SRy SSRGS S FOPRSRIRR Bbstates,suh as

WWM%T@eMSMES&gﬁSm SSEaie, ﬂi@ﬁ(ﬁn sAbstrate
Di ph,t-h,eri toxi n tr sensitive |jnker havin

IQ\}]@%SFPS @maﬁf‘swgpfgqf,e L}g}ép{ﬂ that increase
[eg()(g%}l G)A@Lgkﬁ)ﬂﬂ? alndldr %ﬁagﬂlﬂgﬂ ﬁ&dvﬁﬁlhl% fcH@s Gfﬁlk&@ ds*uclg QL ( glymser)n

Hust on et Pr oc Acad. ScL U'S
8&&86@5@&3@(3&% PURPub oM. WO, 9&@066dll , inPorpbmitadl }Emgnrby
%89 99 h1993d Newt OT gjﬂgl fB| ochem str I
sEctergaceshich pigytlescxemplar i fusg i cqgyga }- In éoratn

er'ﬁggdlﬂﬁﬁts 98l lllli-léh(ilyfnrd%'be &lcldled id ord¥Plo tald ﬁﬂvantage of desired
273:330-337, 1997; and Pat. No. 4,894,443, all of

vvhfrOcphrqgﬁjbfem}htlinkﬂts are incorporated her ei n by
reference. [0085] Other linkers include, but are not
limted to: enzyne substrates, such as cathepsin B

subgtapatagon oh€Cheipgitas D subst rate, trypsin substrate,

sin substr te

th bst r at
ub CIOBAT ComistS v Sl s p Rt b rpelrd Sy chemical
i B@I{Jﬁg?a%@nslfawhblhaﬁtmNAl t€inBidglyt o coaltHiont B Irea@rﬁblhuﬂltaakpressmn

cleavability include |inkers, such as (glynser)n
and chemical conjugation. The peptide of the invention and the cytotoxic or targeting
agent may be linked in any orientation and more than one targeting agent and/or targeted
agent may be present in a conjugate.
[0087] In some preferred embodiments of the invention, the cytotoxic agent is
tethered to the peptide by means of a hydrophilic and biocompatible spacer polymer,
including a short alkyl chain, polysialic or hyaluronic acid, a polypeptide or a PEG. In

some preferred embodiments of the invention, the cytotoxic agent is conjugated through
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and (serngly)n, (see, e.g., PCT Pub. No. WD 96/06641
i ncorporated herein by reference, which provides
wex@apsans | i nkers for use in conjugates). | n BCHES2009/037809
enbodi nents, several |inkers may be included in order
to take advantage of desired properties of each
| pleayablpliglisarcag.i daissiidedinkigsar@spidrodeaiusspgecase cleavable by
. . i ) .
o Hah SRk A 3 cAREIR, 57 Lo RE R b LbIR! of e
C oivehti@t, ilenpacdr iy sieohdd ¢idiat tetkp Ne 98 Co@rmainds ohesipepdide.
conjugation. The peptide of the invention and the
cytotoxic or targeting agent nay be |inked in any
or i eatmilat@hsand nore than one targeti ng agent and/ or
targeted agent may be present in a conjugate. [QOSél
Hgde the step of

I'n 1 Metheds efPrepasingithass fQrmytations of FRIBPASIEMS ip
.0t-0Xi A ' . of
e b

I optiandilpgong o nane aadeksply tlgaddigntyp dhnypshahli, chedfiormulations are prepared
hyal uroni c acid, a polypeptide or,a PEG |In sone

plgiéfl’é‘if?%&y aRbBBImRIY STIBEING HUO RRIPEIHIPDA COPRRITAATdhGRIcEent
agRBhidswhR Bﬁﬁ'iﬁ%taﬁf\*:rst, g EH;ag Wi RIERNHR] Brrldr B bothCarflt the if

di sul fide |Iinkage or peptide containing a sequence
chemvaby,ehipng thepsodmat. pr ot eases such as cat hepsi ns.

In eferred odinents of the inventi.on, the

& pa L) B AR U RIS Spihe MESuTEERRT g il Gpethod

t REowe RS thelrt &8 adhfaefise bOAR&hadatifadssh BFBRatidM&an contain
these fornul ati ons or conpositions include the step of

beWeritmeg dgents, Hevubigasenn, colaoigreantd and preervingagents. A

| RO A BQ aénthexe gvri ! I%eornto%cgpha%%%e%ﬂ@aldl)y accgpnglg E:xcipients which
nore accessory ingredients. dgeneral,” t’he

f arersultatile eorsn@u€achirep 8 tanfexuipicn®T ganyratigdefieritto aAuUBdtyntially inert
bringing into association a conpound of the present .

i ki) Bat inineRtoxicnddlogangtiiptesct with pthee pgmpengnsead the composition
sal | . ; ‘ :
LSOt pRob g 0 N RERERERuce. bt v o

f bmitad &4, iligngsls cach d3evpere paffadd sdmer pblpghylenaglycoteh yaba-onic,

B S PRTERCRGIERDY SheroRae culf e dnsiuded theren, for

SR MRCAOSN ol wB &1 (TToRACRAS: hEBLAI R A Fomides,

wbhdsphatas, oxlipbatphandtiediket mad thy saltsowwrgdvlieacidsciuph engestates,
for nqgﬁgﬁc.gre. Such an

whi ch a&g S%it%bli

" BYEIPYEm M geter F??mFﬁf % substantially inert

mat pi09e] THeaherhSeuio RbetingayBRthdiQ BB teRQt iniath&fiémhentbt h

ot her conponents of the conposition in a deleterious

makmBnceupisalrapRosition avitaplatar dpli vy e Fesmilgiaas mypy comprise one or

: Hl%lreug’l%enpsl,‘lgmgfsi?ﬁe?s? E)reservatives, buffers, excipients, etc., and may be provided
in such forms as lyophilized powders, sprays, creams, lotions, gels, on patches, in
implants, etc. Pharmaceutical formulations for oral administration can be formulated
using pharmaceutically acceptable carriers well known in the art in appropriate and
suitable dosages. Such carriers enable the pharmaceuticals to be formulated in unit
dosage forms as tablets, pills, powder, dragees, capsules, liquids, lozenges, gels, syrups,

slurries, suspensions, etc., suitable for ingestion by the patient. Pharmaceutical

preparations for oral use can be formulated as a solid excipient, optionally grinding a
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limted to, liquids such as water, buffered saline,
pol yet hyl ene gl ycol, hyaluronic, glycerol and ethanol.

weh@eisicetit i cal |y acceptable salts can be i nclRdETS2009/037809

therein, for exanple, mneral acid salts such as
trlfluoroacetate hydr ochl ori des, hydrobrom des,
pFo8INENESILIS ang BEacessingAhe mikard fiesanuderd aftereaddmitsyitgfle
0 C cet

Eﬁg(gﬁgxf 1@81111 (Z]hn?ga d@ssfreﬁ g o a%’?‘ abEertso(pIJ (%8%%]%%1"%5 Suitable solid

t bedigipety hrecz:aag:e@ﬂranm@'r ;beteadﬁimms fichidede. p.nsware tHchatimliactose,
or pharnaceutlcal conposition suitable for delivery.
FotHRical R BN O iy ORvprsf e BRm o noteal §F e perts or othier plants;

[,]éc'l fupdstis E&hsas rﬁétﬁgﬁé&‘l’lﬁfo'sé’ o?%gk{r?'&ﬁnet E{l?% dr s&hﬁm’carboxy—

e provi I'n s i Zed
pnwdafﬂcszllubpas ayd ,guows eaieding @Itabmrasld tlgghcant}m angptotdes ¢. i, rgelatin
gﬁl ml’fég?rhﬁ)laWt{g%ﬁﬁ&%ﬁi@ﬁ}z&qé&eg&rﬁéfl t?enasddfeg rsuch asI the cross-

PhAkIBSRRIA AR b liaG ke READI mRae[c'id QF 8 s¥te iHerdoR QWEh hdsddien

art in appropriate and sui | e dosages. Such carriers
eflgblate. t he phar maceutical s to be fornulated in unit

dos o[ns_as tablets,

canCtiPaL AqTegi b BB syBion fucl R sl O g

S PSIRpEsidens peidomimdtic bdbk enveltion)ng @&ﬁli)@ﬂrebMtH H&ipients suitable for
patient. Pharmaceutical preparations for oral use can
behefraanufiicare of a@leau% BISPENstnei PrenexciRiphts Bisiidey suspending agent,
95& s NG ﬁlec%i’tl B@ ileo@e 19&18&‘ gsing the

ure o gran g Sul able addi ti ona

Chydroxjﬂﬁ%pylmfet}@%llﬁbde sbmuﬁtﬁlgunmtel @diahglpoirolidang egum tragacanth
cores. Suitabl SO|Id ex0|ﬁlents are carbohydrate or

pRRst i afacia, apd dispesinaer weltye asenfg snad asiaafiatygecurring
! gﬁcgs%ﬁ%ﬁdes(y G, @éc?thlmwnh%satleﬁ Fo‘&ﬁ@t' Jf%l alléﬁé}fe% de" iR fatty acid

rce, potato t er p ant U ose
s wch, mﬂym{eﬂyﬂencetelamltq‘)saa(;ondensatlon product of ethylene oxide with a long

L AR <EE o SEP S G4 pREFIRIPHG? sidgpiatiggroduct of

t ERYREABLIE vaMth PirQ4IRk RS derBrell frond 8 Ifatty iRl LRI,

D sintegrating or solubilizing agents may be added, ' '
sp@lbfoa@thyh@ecﬁpds@ll mokedlqaet)ywi agandprysation pipdnes,of a@aiene oxide with
afl garrtlla es?er[dgg&l_c{ fr%\m l ; aglcli] Ghe oLéXi?Olf %Ith“l iz g% % gi%lyowethylene

at e S suspenst ons can C

acdrbiten MYREblea®) gThe Aquebid®ispénspl sip@BbicRtali one or more
pepti dom netic of the invention) in adm xture with
eREPHVINCS SUTh asaNd of BrPreme PritydiPaberzoatcopnaRfUBYGSoloring agents,

SHE&’?JE&% vo§H§ %’c%cdn‘&' ?1%%? nio?§ %1\9 ?eﬁ%%:‘%e%” dicA%s sucrose,

agent, suc fi'um ca oxyne
naqhymnebtukd&&ulhyﬂnmkmpn@@mnmﬁwhmkﬂdbfuhmﬂaﬁysodlum

al gj , pol yvinyl pyrrolidone, tragacanth nd g
aca 3519 aﬁ%@%aﬁeéwé@@wﬁut&alaf%? P?qﬁgl QputpLissgtipn gshydrop obic
n@éti’l}reaa Ets BEGY rlﬁ\l'eﬂﬂoﬁ’h%p&@éd QI%P&I%I&IS catt BEFdrRuRled Igr suspending

condenSation product of an al kylene oxide wth a
aen dctive agent (e.g., a chimeric composition of the invention) in a vegetable 011 such as

arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as liquid paraffin;
or a mixture of these. See e.g., U.S. Patent No. 5,716,928, incorporated herein by
reference, describing using essential oils or essential oil components for increasing
bioavailability and reducing inter- and intra-individual variability of orally administered

hydrophobic pharmaceutical compounds (see also U.S. Patent No. 5,858,401,
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(e.g., polyoxyethylene stearate), a condensation

product of ethylene oxide with a Iong chain aliphatic
wab@ohsl708 e. g. , hept adecaet hyl ene oxycet anol ), PEI/US2009/037809

condensati on product of ethylene oxide with a partial

ester derived froma fatty acid and a hexitol (e.g

mcym@ech]wr@lﬁé)yggfemm@] 'ﬁ@m;]_ msgfals@ps cyrcqqtain a thlckemng agent,

Y,
RSB PP SR, B R Bl
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[ lgernm dnddiavbdughganay, haln the formdatonalf kyrupdandélsdisr Sdch

drthoblc phar maceuti cal conpounds (see al so U. S.
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r ef
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bexﬂﬁgléebf/ﬁﬂtabné chifragdi 51&(951:t af s@kilia8k fePgegaids iftlGle, 8thout

ascorbic acid an exanpl e of an injectable oil
v Bhiitgtien, phewnagkewiica! ng@%f dextrofeh sirctiesg olactopx rehdthge; mannitol,

281 102 corpor at herein b ference. . The
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phase can be a vegetable oil or m ner a

délsyémﬁb@a A15RFElar greight ﬁpkye@wkeneelxcﬁbéBEGsh @tlfémrébmatlon thereof.
?P}} etléld D, REF S §mgﬂ)§l a;{:gl%r a1 g{ﬂddﬁ{%&%eﬂt n?\flga%'fgscharged lipids

su as gum acacl a acan
otaelude] wgh@h disgitasion dé®splatidiichslirke ylbeidtin), ecd thbllﬂte Detergents will
est er partial esters derived fromfatty acjids

hBspiq V%aﬁﬁg?aﬁn&egmoglﬁcwt@glcs%@B}P&laﬁﬂﬁaﬁ%a%@éaﬁéamalﬁa of suitable
C Qﬁ?a%%?st heNde erIde%&Bﬁ)leOfTeP%?m ah@ 'T‘h'tcﬁ‘J@ G FRER tsMUnfon Carbide

et hyl ene oxi de, such as pol yoxyet hyl ene sorbitan
nﬁhemu:laksailné PlaFhies, @rmbwiyoQTy anl}@lxscthplemsarmtasméelt @crampge

%@N@Iﬁ}r ({:t?]}((tg Ir(éﬁgséglgq%rﬁtcasl Ingustrlerg {Kﬂfmmgtonull)ﬁg popyoxyethylene

ethers for example Brij, pharmaceutically acceptable fatty acid esters, for example,

lauryl sulfate and salts thereof (SDS), and like materials. A thorough discussion of
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formul ati ons can al so contain a demul cent, a

preservative, or a coloring agent. [0093] It is also
w@omvaspbsat ed that a conposition or medi canent PCT/US2009/037809

conprising the therapeutic agent can contain a

phar maceuti cal ly acceptable carrier that serves as a

s Pamareusicallyageepteble gxipiontsy cayepsi debiliprpad ether auxiliary

p r.

DD A0kl ffinflin Relfhabi S PrAGENE Syl SATRLE IR Pub. Co. N
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(Mack .Pub. Co., Nﬂb N 199(% £l eor por ated herein by
r EPEPEACRESOBH GRS bBiT PR CA S onposi ti ons of the
Pr efsp96] I TheeNEdRPbsiiiink aldyau JoonRad £0h @@ such as preservatives,
adm ni stration conpri se one or nore conmpounds of the
i wedimgiagants renogdsiiingagests amtdhﬁpgm@lgo%geﬁﬁsr Qreventlon of the action of
phar maceut i cal I1¥$ accen t ab i sQtonic ueou

o PG SRLEATISIS TP heé co oundds of %he %resent IR 2ol Fad oA ensured by the
nonagueous ut’ 0 'S Ions, suspenst ons Or

€ Iﬁéhﬁidhl’lﬁ,vaﬁbussirﬁbhéta‘ldl and @ﬁ@fuﬂﬁdl Q eﬂt’@)fmb@ample paraben
reconstituted into sterile injectable solutions or

dripeabytagals phenst. sprhipacid.ainddle likghile mayalpodsisiesirable to include
SHIAhe zbg%tn&oﬁl%h s F%ﬁ gﬁqgﬁrgh ori g:é}{o%][%ﬁ‘atef- buffeer lelhélﬁ, and the like

bacteri ats ren

| Bod drei oompotlhohsh elnladdoidn ofrotonged ﬂis@r}ﬂﬁd of € 1p]eetab],e or
suspendi ng or thickeni ng agent [ 0095

s AR4rERFeutiy enénaé(ﬁ&rhﬁ%% oy B llnrﬂélﬁ@nwﬁ ?%fﬁltsrﬁé{plcb gelay
?Qib%loﬁ}{ﬁﬂ subh H"ﬁuﬂﬁﬂﬁﬁrﬁﬁ&ﬁb‘&éa‘}% aﬁ&"gagéﬁt ions of the

i nvention include water, ethanol, “polyols (such as
gl yb993l ,Inpompyhendn g>lr<j€u: &b proyhvigyth‘t bfféat o€ a gluge glis desndble to slow

e like), a . L .
e albsorpzlbn & tgle drug from subcutaneous or intramuscular injection. This may be

accomplished by the use of a liquid suspension of crystalline or amorphous material

having poor water solubility. The rate of absorption of the drug then depends upon its
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suitable m xtures thereof, vegetable oils, such as

olive oil, and injectable organic esters, such as
weelhsobeat e. Proper fluidity can be nai nt ai nBCT/US2909/037809

exanpl e, by the use of coating materials, such as

l ecithin, by the maintenance of the required particle

s Fa#0f fistoheiopaclpfin §irs panwfenssd upeRiciiyytat fiee aslecryftalline form.
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abmmspiryrqs Her ¢ralcadm$tm§tratmn a@ee atgs BEpdsdhOWelaftharm. Pharmacol.
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S ' - L4 r I
SHIPEGELER. Borbhaie Bh B e AERR BT A th Pl i B
dpmgcﬁlhﬁpblsﬂmﬁﬁﬁﬂplowﬂ) thel Ih&rditdeug)lfelaisessaml hetdoatroléd. dikamples of
t t al d tall
¢ B DRGSR AARLS T G e M BSET DG PO amHyrides. Depot
p .
CPASHE RLLA DS Ak 0t LA ACSOPEL (RARAL
[ 60@8¢miisionk &hibt dne dcsmpeftltﬂmmth bvéyn tissmp, the

DB RO B 538 B 5 i o Bnaion v
_eliﬁ’cﬁfﬁé&he &ﬁl@%@hﬁ?Bﬁﬁi CRpalfuddNthe E§Iy?£1ﬁﬂ1e\fh@ be administered in
|ntrader i nj ection of drug whic ow y rel ease

s gmduncawaduﬁi § thegpeutiRaeynipoye8 ps¢d to tRppmakeemEdnil@pmyien or an
f autonpm%lne glsea’se I thtcJ n?a%rgala%p:l fb%gé)jtlc}ghz{nﬁc dglgéonalgcﬁerapeutlc

12018153u1ﬁ6fﬁa}( ﬁ@ﬂﬁﬂmla&fd, 1n&l$e iﬁhﬁar &Siﬁﬂﬂ@é@t&:oﬁr?osﬁbﬁé The polypeptide
adm ni stration, see, g., Eyles $1997) . Pharm
Pw&ﬁ@émlmatgreé@gn@memlm sequentallept S@Har@@hefr@méb%a@@onal

f%ﬂe&%yehﬂ??&ﬁ@d'ﬁﬁed herein by reference [0099]

pot forns are made by form ng
mcroencapsul e matrices of the conpounds of the
pr esanl o i nvention in biodegradabl e polyners such as
y1—a'cgr i depol ygl ycol i de. Depending on the ratio of

d r uﬂ)lﬂ)@] pattyiRtosageevdlhief thahdtive ingrellidats Pl tHel phidtrddceutical
pol yner enplo ed, the rate of drug rel ease can be
c 6PPYiliu O @@appﬁe@gmdpntlon may be varied so as to obtain an amount of the

active ingredient which is effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic to the

patient. When the compounds of the present invention are administered as
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ot her bi odegradabl e pol yners include pol y(orthoesters)
and pol y(anhydri des). Depot injectable formulations
wW@e@9abes prepared by entrapping the drug in | PEDESME037809
or mcroenul sions which are conpatible with body
tissue. [0100] The pol ypeptide may be adm ni stered on
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anount of the active ingredient which is effective to
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LIS PEL IOk g mde
edlnca 1th{3{3 % t C\Rnattrleﬁlg ¢l %gle%tﬁ délx 1&«: f% QR gve 1 Ainogﬁltm the medical
V\ﬁﬂ@ t he corrpounds of the present invention are
adm ni stered aspharmaceuticals, to humans and ani mal s,
t hel0188h Aehyiician ob@te@@r@n ha%ma opstimgrpalsdiin itheaart can readily
[ %
= SPR0RnL o8B0 pESNE B Moo Bap AR e plirhal Gy efbosivon
coenjmreat Ferexaiiple, eh smnemtveteﬁhm/anamohxﬁtabﬁmes of the compounds
carrier 0102] . Th ted dosage |level wll
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t he rticul ar conpound hei eppl oyed, e rate an
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O bRt UBES corfITRA WHish @MY BveSRtots bR Sive $@§roﬂﬁce a therapeutlc
conbi nation with the particul ar conpound eqrj'tpl oyed

agéects é)ach amcféfmtlve dosedivilli general@ depeald upealthehfagtars ciﬂswd:rﬁd above.
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SR B 1RSSR 0 AU 0 e o
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Izc]r?ﬁ)odiments, the dose will have a non-limiting range from about 5 mcg to about 1 mg
per kilogram of body weight per hour.
[0105] If desired, the effective daily dose of the active compound may be
administered as two, three, four, five, six or more sub-doses administered separately at

appropriate intervals throughout the day, optionally, in unit dosage forms. In one

embodiment, the compound is administered as one dose per day. In further
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required in order to achieve the desired therapeutic

ef fect and gradually increase the dosage until the
waele@ongtoef f ect i s achi eved. [0104] | n gener al PCEUS2009/037809

suitable daily dose of a conpound of the invention

will be that anmount of the conpound which is the
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i VidwiiRigpkiabiReats syaleaResiEciiiap, C@g]yaloqmnns aminoglycosides and
LSRR O ey SATPEHIAAL AT S Bp nd s
| admidigratienbd ticretitscorpraind omp ouag dhdt sheatlaiapegical efekcts of the first
l ess. frequent|y than dajly, such as weekly or |ess.
[8 @BT“WW PBE jstnof gntﬁé@ﬂl?ﬂpee%reff wherg BigsERITHUgI i flministered.
present invention to be adm nistered alone, it is
pr efer abI e to adm ni ster the corrpound as a

sl b atis clgispls YAPOUNEH107] The

sub r I
0y P TR 8 P L o
otheeapyrtpymamglssitshle howsof almhhts&atlcaq uAnesd headin, |tiee ©to frase” of

bo sSwi ne, a ltry and pets in
gé%ﬁ‘é‘%“é?tra“?@folg}e %?FLtOng‘ﬁgﬁi’&P’éf nof ‘é“tF#\l% CRNGAR ygction,

adNERhR e, 4GB 1h BNt ddeRRal Whiklion, 1ntramuscular
phar maceutical |y acceptable carriers and] can al so be

admcmost mtrepbrltﬂnezabnmmon,l iomratwichbal admiinrsteatiobi mkraadposak
h. a en|c in m . nogl ycosi de
S AT Byt TR RGR” edics R AOE iR, G 8l
Sﬁ&tﬁﬁmtfaﬁbn 1ﬁhmthdnanﬁfaﬁ§saam¢fn§@§a@ﬁaﬁ QraAGAiihiStrAtn] Qﬂ)hngual
of the active conpound in a way that the theraﬁfutl cal

eﬁ«ﬂl@@tl%ra@pn,tm@ca‘l|ad§1ﬂmatmﬁqm el admigireratign, rygginaadnpigisiration,
uﬁlad@ﬁ?e%a% le%}ﬁﬁrattllgg, t%éﬁtggergl%? Q&m n‘?’str%gglll I’a]rlld?’ {o%{cgfjadmlmstratlon, or

administration via local delivery (for example by catheter or stent). The compounds

may also be administered or co-administered in slow release dosage forms.

[0110] In the methods of the invention, the pharmaceutical compounds can also be
administered by in intranasal, intraocular, periocular and intravaginal routes including
suppositories, insufflation, powders and aerosol formulations (for examples of steroid
inhalants, see Rohatagi (1995) J. Clin. Pharmacol. 35:1187-1193; Tjwa (1995) Ann.

Allergy Asthma Immunol. 75:107-111, incorporated herein by reference). Suppositories
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Possi bl e Routes of Adm nistration for Disclosed
Conpounds [0109] These conpounds may be adm ni st ered

W@ 200basEIns and ot her animals for therapy by angCT/US2009/037809

suitable route of adm nistration. As used herein, the

term"route” of admnistration is intended to include,
biermudations can by prepared by pukine diredyg Wit sewiitablg non-irritating excipient
| V. i nj-ect j rob R ' -
TSP 850 o AR SAE A s BB and i

i ﬂieﬁrc&fpﬁ:r héloet body ®atieadt, the diugatIuak heedrials are cocoa butter and

adm nistration, intraadi posal adm nistration,

i Relyathylene glysPisadni ni st rat i on, intrathecal

admoy§f rathORepBl GtHhak @H&br{“tﬁé @%’rﬂn etk A1 RBEAbLYY can b
|n?¥anasgﬁ adﬁ?%ﬁstratléh oral n1n?stfat|oh$ canbe

s dblivenguadnsaematly sty atqpmal rdutr; C@aimudaded &pphaatonsucks solutions,

rectal .adm ni stration, inal adm nistr
| SRS ep R a e et BAmPRTRER felies Powders, and aerosols.

adnjgi12] rRichOmedds deﬁb Qrﬁjenﬁ&mtlﬁlé ﬁ{ahﬁﬁééﬁﬁcal‘?:()mpounds can be
admnistration via |ocal delivery (for exanple b
c a@ﬂqe@@ﬂymdrrsmeﬁqteﬂ surhes by mntmmm@srfé\]) lngipistyation or administration

ni,st.ered or - adm ni st er rel ea a

T 8 o E LN Rh MR Arge o o S B> PR P Rtacions
p baf FoeReiacalution P attndsge At abbed bea pRihALSIRERH a&)éptable
in intranasal, intraocular, periocular and

i fuFiay afFoearableoyphiciesi anélselcrm&fg that pprole erpplioged are water and Ringer’s
4,20 552y e A0 S AL A ppose

Chisolverthuarsogending &&diuhﬁ; 7Fdr1t9i% ;pufposa afyl BRADJ fiksdioil can be employed
z;gn Ast hma | nmunol . 75:107-111, incor porated
3b?mﬂEWéP%W@e?r’SUﬁE&@Ftorlesfornulatlons can be
pr eﬂﬂrlgjj Ry d&\:ﬁbé&éf&ﬁ LS thdts Iaf ﬁlegﬂésgﬁtqlneent be used alone
non-irritating exclpient ch is's at or |na#
t enpmomhnmaés)nbmh d)thquprcalt:hdzsddythb erepemeat uf asataonahmmﬂel disease or
ere ore n the body to rel ease the drug. Such
Jinegjcgn 18“%%?8%P%RW¥%¥ and pol yet hyl ene gl ycol s.
[ 01[101]]14] TSR R4 mbRatibh 81 tHaY a?@s'(%rap%ﬁ‘@cs or procedures) to
phar maceuti cal conpounds can be delivered
t eauplden gebmpinabipn zegimpi wall take inte acdaunhedrapasidiligy of the desired

Prf) rape%ttlcgsaartrl,5 or%lfoscedgr%% grtld t?ln %Fsueléstﬁeergﬁeu 1C efffectr[U lbe ac(:)hle“(]eél It will

a@Is@ $0 |a§pre{:1@tl=a Aat ke thb[@piéﬁ%ﬁh@ﬂﬁle@ fna@ﬁehﬂe%/ £ ﬂ&dn@ﬂ effefiefor the

phar maceuti cal compounds can be parenterally

adimefliserdeedor s@eplasn by enHys enreriid nganpe administered concurrently

a%@nﬁ{hﬁﬁggegpu&ﬁ t?%tth‘ §Jn"i‘é Jh?&délﬂ,t& tﬂefrﬁgy acﬁf’ilé/\le fferent effects
ovi al "space men of an or gan. ese

f o, gm&:@ttnod) nﬁargeaaivemﬁpffeae) Aswkdhee, afididotdl ierggatit agents that

di ssolved in a pharnmaceutically accep Eable carrier..

A&’E?é}ﬂ“%ﬁ% AQBRIITES et SpPFUFLS FFIAUIE Sfsepe W BN igrs are known

ah §“élff$} iaf @y Bierlﬁ%ses oﬁ&gdﬂﬁtﬁ&p belﬁg tﬂe§t@& oni ¢ sodi um
chlo . In addition, sterile’ fixéd oils can be

enplyéd Asombmatlme n‘catmentscofstb@pRBmg invediiemas dedined hersin may be
purlﬁeve‘a n\x\//a ﬂﬂe 51mu)1(t§1960(1)1|s seager}ltlaleoresrégallrg%ea%ministration of the

individual components of said treatment.
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i ncl udi ng synthetic nono- or diglycerides. [0113] As

descri bed herein, the nethods of the present invention
woreapobs1706ed al one or in conbination wth ot hePCT/US2009/037809

approaches for the treatnment of an autoi nmune di sease

or the other conditions described herein. [0114] The

par Lhemapaticbicafianson of t her api es (therapeutlcs or

pr Ogﬁ%{ g&%nécngs&%ggé g%%fgﬂno nlﬁglt'gpﬁ(ﬂe?é 1{105 o1 eg)n%(iulnd (hereinafter

t Hehe apewtid aenéingd dikciBkalcieatin a&yaﬁdalﬂhbﬁfod @&IVélﬁdtlve or therapeutic

therapeutic effect to be achieved. It will als

appiPess- aYvegn P’f?é(fdeflli’ée‘teﬁté"‘ntléi’f}i‘/e@e SRSy e 2860y lsd%?ﬂYlé%maadVance of

d%&, Ws&g € (ﬂle E&Rfeﬁtg@vesﬁﬁﬁaglét%ﬂj&f thé &Qfa et eﬁf seétbs to
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vvipthela:rmtattemuamgmyt sympm:tni oWther atovided tbaapeuticdby, thertherapeutic

o e vt E 8 er Hinet AT oSty e Rmhtond e e or disorder.
t hﬁé ?&%—Hehﬁc ﬁgﬁfﬂis@raﬁ&ﬂ)f @RE @he@&}feﬁﬁ& bgen@géﬂéﬁ SlafbBched fhy actual

treat or prevent a particular di sease or condltlon
apQKRﬂEMQnaéﬂwaE@PUpmﬂate for the di sease,

con eat e
T T —
MaMmBe. BCdtogee dspeyt, WayhuiantHae ap aiifel haneOdiScass 8FE&EMiticH. In other
or separate adm nistration of the individua
c 8Rs6t et suigfmaEyneldispasg eIt els apﬁ@etareél Wiy elpctedrfzom the

] fh
rORPSCany BBt Rarsl n Doty PR FLEF i Crary's discae
asodlias dwemdchﬂméq disemey, liymsearthrins, dxdoaphauenuaimmanenveitis,

t her apeuti c purpose. When provided preventatively, the
t AlpHpBHRG gncsppiemydlitsy god quashragtitce. of any

Synmlqgf In-[)l?l?eég n{%\é%n{h@th'uﬁﬁn%qghﬁ]hﬁfaﬁﬂdtﬁﬂ dNealctst condition. In

therapeutic a serves to prevent or attenuate any

squrthmpeCW‘thﬂ umauumad@d diseescapeonnditiah isygssediged with or selected from
eutlc Vi 0 hortl. atter)
SRSt REE 6 mReRid PR fstS P omnap MR e

t h@kARE s, a§1|s sgalg@ﬁﬂs anRd akhéhie htehl@ dABR! 1€ aRdRMaspect, the
serves to attenuate any actual exacerbation of the

syrﬂwramion[i@ mngclatﬁldevum@ramu dgatl pmfeédrle th«mm lfefelarw circulating
ano enous (ﬁﬁ%Hu rlr% ErahnnPssue 18 re uced fn %erl &n%tglgrs aspect the
cqrwaﬁeu@@a dnmsqisb@fo @&ip e Glisjecttwith ﬁu&Msmn ®Ch-ERas6r Mediated
condition |1s associated with or selected fromthe
gﬁ@@ﬁwééh%$§¥?ng of multiple sclerosis, dlabetgs type

Cr oﬁﬁﬂf dl&gaélg{sflgmﬁ%ectq’h@\b‘?esﬁﬁtth&%fsﬁ is 19& édflﬁvrvlgltd? g@ﬁt%aent of a
awtitgesnwithemeldporhi. Sin @istaspevaLthe pesae phah@matdnhhtss oadideliorates

astheni.a gravis
me anoma in subjects. In yet another aspect, the compounds of the present invention are

used in assays for melanoma detection or imaging.

Kits Comprising the Disclosed Compounds

[0120] The invention also provides kits for carrying out the therapeutic regimens of
the invention. Such kits comprise therapeutically effective amounts of a peptide having
specific activity as MC1R modulators, in pharmaceutically acceptable form, alone or in

combination with other agents, in pharmaceutically acceptable form. Preferred
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[0118] In other aspects, the human has an inflammtion
di sease or condition. In another aspect, the
W0 pdovasate’ i on di sease or condition is associ atBCI/WE1009/037809
or selected fromthe group consisting of inflannatory
bowel disease, rheumatoid arthritis, allerg
aPherssaltisabiorss lqglmimpasﬁl@s iggembinatien wih S'ieélkqf@iﬁl"e dextrose
h t
R R e i L
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[0119f In a ot er pect e present Invention’is

dineelit edsyringa risfetabbaparkagedof starikuiojrector wijedtingeheaeromgsition. In

I n_one ect he. ent inventi.on attenuates or . . .
IR BB et G GHR SOBPERCEn iy o' At aF Saministering the

agpRpbsitid® L& U nﬂ% iAftrida8n PYBRENN eV RAkEPMs@E Qn audio

used in assays nmel anona det ecti on or Inaglng Kits ]

O@mrprdlgg ch] apﬁ@v@gdg’bm@@jg,@;ma @Hs rr[e@rlsz@] inJthusting the administration

ntlona dsktsfor carr, out .the. .
G e e T e A e e SO
C @ﬁmalmslecdntbama@ apepead ﬁayflr%fMQQRLé{)%c@ﬂ%U&ﬁat@fy adtivity; and (ii)
pepti de haV|n% specific activity as MJ R nodul ators,
i Fﬂsﬁﬁﬁtﬁ%@%ﬁ ey acceptable form alone or in
conbi nation with other agents, in pharnmaceutically
acceptable form Preferredpharnaceutlcal fornms include
pepf\lddkﬁl@nﬂlrEmb@dimﬁBﬁS |0f) Maghadofckreatineat sal i ne, dextrose
Zglc EHItZ Inbsgf feee od% en ! ItI?eﬁmfeenrtlr?a:ptr]oe i flé)shar E%SS W rleﬁl‘rilcl:el ok inhibit
C @St hgébtiﬂi)in b eulbjy@niﬂ héddzBereof ccdlqsriﬁcgadd@qﬁnistdﬁing fbd Said subject
i nstance, the kit may further conprise a
pH&hﬁlﬁ@éﬁ‘ﬂtiC@be?P%meoﬁmﬂémg&I Rhgfafeeufiralyecegtable excipient and
S t n
anE el ot B & 198 e g piBl ERb s BHARAR AR some
nembbéin@ntss gheiimgatio pﬂfvaieafalryetbatioagéwbelom irgtileit h @nmune response

fo for |n osi ti I n ot

ﬁ%{ﬂ& SHRJREtL] CF?F&’&&?“SP feﬁl S%ﬁﬂfsl Y&aedn 1?%?‘:“&8%& egAmples of a
MBaRS1fnedd @AM BeSheNbRafdiR xSRI he R0 nh® pfantlfdh 884 pancreatic
The instruction nmeans”can be a witten insert, an
aiséteellecor di ng, an audi ovi sual recording, or any
ot her nmeans of instructing the admnistration of the
conposition to a subject. In one enbodi nent, the kit
conmpningessuppiesavd AcstitycindbaenmenbAumiminuge Engephblodeyelitis (EAE)
havi ng MCI R- specific nodulatory activity; and (ii)
i ns ion means for use. Additional Enbodi nents of
Vet [1agd2pf NIV @R dc lidé AnSQIErSODGEH H@I@t%neﬁlﬁﬁ and evaluated

i nvention DFOVIdeS a net“ to reduce or inh
for immune modulatory effects in the experlmental autoimmune uveitis (EAU) and

experimental autoimmune encephalomyelitis (EAE) models as well as in a
lipopolysaccharide (LPS) surrogate inflammatory disease model. Treatment with RI a-
MSH analog reduced clinical disease scores and incidence of disease in the EAU model
and in a MOG induced EAE mouse model. In addition, TNF-a and 1L-10 mRNA

expression levels in spleen and lymph node of MOG primed mice was decreased in
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transplant rejection in a subject in need thereof
conprising admnistering to said subject a
WEba@eisicetit i cal conposition conprising a PCT/US2009/037809
pharmaceutically acceptabl e exci pient and an effective
amount of at | east one of the peptide conmpounds
pHieyed edchdr ailRS induced ﬁ@t@%@@fﬁmﬁ@n magelj grMEvd apghanalog
Y ificd B
PEHREE AR L SRR LHORE ik iRk T s novel oS
t hsdogs haveleSpadéntial fhamheriy@ntit usd iniindarexatgl &gl Gtoifmune disease.
transplanted tissue are an allograft in experinental
heart transplantation and pancreatic islet cells.
| MmynesupPaRISgetedAct i vity in Experinmental Autoi rmune
EncEPhaI onyelitis E) nodel [0122] Novel D am no

EA
aci P1gdptPepdidssranddsH P Y AMEIF K gE hepapwehaspdifrom Bachem
f ' i .
:Xlging%tf%guss r 1;% ri?—aﬂl?r%]&% R:i é—]\?%ﬁ%@)ﬁg(f]%l%ggrﬁerr%lesm)éfdamne

eri nent a ‘ol nmune uvelt
auttstinmetgepede epRALNFH| (Stéasyl) BAEW (R20% |(Bh@@Hwel0) R W (819),

in | i popal ysaccharide, (LPS). surrogate infla tory

dfeeBs @-Mgaan?l%ﬁgéﬂv@ﬁW@t@%r81asl RieK saﬁglﬁaée%aﬁewme

C ok tondl RIEAS@NEFA 565 e hﬂ:ﬁio‘é@ﬂ)‘éz afRf wis gﬁﬁﬁﬁi bylreverse phase
the 'EAU nodel and 1n a I nduced E nouse nodel”. 1In

atiPLG. dnscrathibled Enaninb-adid coRMA Eeppdedsisorgvifeeyd) was synthesized by

BB, O e B R TR T TR v
Me@ifthesiAd Mot fma Rk Qdaddeat ment decreased serum

cytokine | evels. These data indicate that these novel

a- MSH24h ah vigaals alige theix pesek atd fsmajeol 1Q. RBI-aPe mipe wargepurchased

in infl than, an i di sease. Materials and
h/grto%f&gﬁ%?m@beg i(ggllsﬁaraf’ B SYSVEHFRAGKPY)  was
pur pi12sg dSik e vighaw Bekol{ Kemge of mMRAIUSTIRL/6 BAYe whrelpuddhiad@l from

acid RI_a-MsH anal o (vpkl\glvvrf hensys), al ani ne ) )
sdaskeon babagatprpt (Bas Harbor ME) vt protaedlafayianingl rindieg zugt with

R (ISR B0 u oo

Coopmratidnon wi th a standard solid phase net hodol ogy

and [ f.ied by revers e HPLC. scranbl ed D )
i M35 PEA Lngheston aise By RETT ot puisrs? i Rineotily & owo sies
S YRH:DEST e HIdBY bIEZN BN Eﬂ(fﬁ‘%?ﬁ)h%ﬁh AothT §rloBY @Nhtefdhotoreceptor
amno acid control peptide (plykkiikklles) was

spidinesiroeih pptice GRER 16511801 Newdmglind P2alideAfiiwblhsg, MA),

Fi t i | d | 10, RI 11 - i . .
o eraSel ' Pahe ek el EisGpdt s BER: BsfforT s, MO) wit
[ GnlyBbacirtint beicgitsisWEEIR aQiDdfch vk &, el e C57BL/ 6

m ce were purchased from
[0127] Eye Scoring. The eyes of mice are dilated using one or two drops of

Mydriacyl 1% (Alcon; Humacao, Puerto Rico) and rested in a darkened room for
approximately 5 min. Mice are manually restrained and the retinas of both eyes are
visualized using an indirect ophthalmoscope with a 78 diopter lens. The eyes are scored
for inflammation using a progressive scoring system between 0-5. Score 0: Normal
retina. Score 1: Vascular inflammation proximal to the optic nerve. Score 2: <5
inflammatory lesions confined to one quadrant of the eye. Score 3: >5 inflammatory
lesions in more than one quadrant of the eye. Score 4: Inflammatory lesions are

contiguous. Score 5: Retinal detachment. Whole eyes from mice were harvested and
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Jackson Laboratories (Bar Harbor, ME). Al protocols
for animal studies nmet with approval fromthe

WO p@piisaros onal Ani mal Care and use Conmmittee (PEIZUSI00%037809
Genzyme Corporation. [0126] EAU induction. Female

B10.RII |l were injected subcutaneously at two sites
( BEcok P Bholhageyes plearegbeddad imOpd] media fadreaay figptien. H-pum

t ! 0 i [t ece indi i -
by 0 R P S BBE BREI R H  RERESI emtonsin
Fatd bdpiri.g, MA), respectively in 2 ng/m conpl ete

Freund' s adjuvant (CFA. Sigma, ,St. Louis, M) wth

my c BH28T Binding Shydies to Yliglanqesriin Reesptgrs. Badingiprofilgs for o-MSH,
[ Q% %L?ﬂ/ISEIY gncﬁ&ﬁ’ﬁﬂlﬂlg%l pg— gie_e\y&§ bl & Iﬁéﬁn(%oh‘m %@eﬂi&sﬂﬂ 3,4, and
one or two drops o riacyl 1% con; Humacao,

PGeBinding wa) domn aising stcechpetitiee adike nedy modiniNlet,D-Phe7) o-MSH

CBBLIET i o IR 51 R 0 o

| ggthpie¢t opht hal noscope with a 78 diopter |ens. The
eyes are scored for inflammtion using a progressive _
scol0128] sHistimgmdb thaweptides- Bas devfodoyed Rp rigampedtigmeith —~1-NDP-

S 1: .Vascyl ar .inflanmation proxj mal .to. the tic .
ST iR el R TR 0 Pk T VR s Gprepurations
ORRnAMBHRNER telPfindsh PeBiiss wRFOhfix i witl ' P RINIBNMEPIRY7Y-o-MSH

| esions in nore than one quadrant of the eye. Score 4:

| tParkimiiimery Poster Mohsing¥-doteomdbguadugateSoobiadibg brRes (F41mM

PR 1 asCaEeT s M ghC Tl BT s FR s A grived wit

f elenfbr@waite pdrXadnk Gfdm BEKTOS @G&hifedtsd YET Bnes UPerkii FIU@R, Boston MA)
optic nerve plane and stai ned wt

the papillary- h

heertaiang §-H0 )é/mal reeaditer. for @258 n il BPhel ) SDPMSH (Bachem) at
I ' r i Rl fi 1 f.0r A-

APPSR L TSRS Sk Te A erE TR RiolBioe Hent g

méilltarsgMilipore, BéldeRh oWIgy), washdd 34imeangittbbinBing diuffgr witBout BSA,

done using a conpetitive binding assay wth

( Arigdand gsygted. - MSH (Bachem) . Binding anal ysis was

don J j g i - W € :

sanh) 0 PR Rgireiht. 251 PEnSian LA, FOR S merican

f dlypo@etuleyCdlectiorp@iartasan, VA tveke2bbdddDRSHt bottorbiddiailplates at

t | i tor , 4, and i
b T B el oS SRR o PRSI St W HESS e Pd s
Vel 1dheREl Wich B iddInalNiR4 aRiBTheck) (100 Mkl fdRediKintiak B0 U/ml

Boston MA) in V-bottom 96 well plates in binding
betifpsemyds) and HZPESItprktivated forl boaTlezerunniinmysgan, Gragd Island,

orop it e hP A ERSAE RL LRuTROTRPG ey evo-imverso o

( ReSH MO E 080 ng/BOR 00A sédnbled D amino acid control peptide (0.01-1000 ng/ml)

for 30min. Cells were lysed and intracellular cAMP levels were measured by an enzyme
immunoassay kit (Amersham Biosciences, Piscataway, NJ). Forskolin (Sigma, St.
Louis, MO) at 100 uM served as positive controls.

[0131] EAE induction and scoring. Female C57BL/6 mice were immunized with
an emulsion of MOG35-55 peptide (200 ng/mouse; New England Peptide; Fitchburg,
MA) in complete Freund’s adjuvant (CFA; Sigma, St. Louis, MO) containing 0.6 mg
Mycobacterium tuberculosis (Difco; Detroit, MI). The emulsion was delivered in a

volume of 0.2 ml per mouse by subcutaneous injection to two sites. Bordetella pertussis
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contai ning 1-10 frol receptor for 1 hr at 250C.
(Nl e4, D- Phe7) - NDP- MSH (Bachenm) at 3 nM was used as a

w@ompisnes control. The mi xtures were filtered BCT/UHHNI/N37809

96-well GFC filters (MIlipore, Billerica, MA), washed
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(200 ng/ nmouse; New Engl and Peptide; Fitchburg, MA) in
c&nymuétné aff aGored faps gxﬁaffthy ipe inSpgpesatiogrwasiragasered ppEpm.
con C F b
f(ﬁ?)?] r%t;akﬁﬁ:@NM A g%] ﬁv"lviigpg]# sset?ig%ﬂl%n\%%s( é\%glfagé%d from tissues
0fw1(h TRIabl (mﬁrltrﬁgHmS @aﬂgbaﬂu@Amt apgot Sot:hllRNAtwaB Metedset thscribed and

sites. Bordete ert ussn stoxin (PTX; Sigma) in PBS

V\H%eddgélb‘a%ﬂtatéveopcé% Bfusﬁlé r?g@L SFPERHICOR satGR ‘i"lﬂbreagents from

a e -
%;Gpﬂééﬁﬁgét%? gﬁb%n%eﬁl §§8 F‘y rﬁfﬁ?@?,a% @NQ%YanQaﬂr\Qas run in

s yaqght ROOR fafcykokine timtsmndenamg csnmnadtubrurwmrb inpimga@lzed to mouse f-

S t using, a pro resswe Scori stem n

SHaR AR 50l @ RI-QRIERS Gy O S SR By

2 ggﬁg@@tdctt@a?@@t@&%ﬁ revRe L Bcadic gﬁ’ggédschgtgpatﬂégg @i)y SVS&used mouse

Score 4: Front |linb weakness/partial paralysis; Score

5 ILdéé@rrwarcsptgﬁaﬂgcf@mtactamarbiIamswéwttmmwéag éhd The sequences
e ar af.fi n or herm n_and, eosi n
STRTRNGS PR 35T folrd RlsesfRIEAD R BORLE
spicafgacgﬁgegca@gattbywph node cells vvere cultured in 96

pl ates 5x105 cells/well. MOG35-55 or OVA 257-264
pep{(}léé vieBAabsis: dom cyometrigansbysiseqfrinhampatogs cysgkine profiles

”gf Ei‘oasee s?’ﬁ{' F‘E?pguﬁ)@ﬁ% Elplxz%%ctégaglsn%?i ﬁléfgl eSC o%nghcg%d Array Kit
Wé@BAp) tagedy BD BidsSikhees iyan iseieC AL Slanlqﬂ}s/ \mﬁ’elprdﬁaasseﬂ according to

hrs. Thym di ne |ncor poration was neasured by cpm
the mamifacturer’s protocol.

[0135] mMCI1R RNA analyses-RT-QPCR. Total RNA was extracted from tissues
with TRIzol (Invitrogen, Carlsbad, CA). 1 pg of total RNA was reverse transcribed and

-4

used in quantitative PCR by using a Tagman kit with reagents from Applied Biosystems
(Foster City, CA) on an ABI 7900. A ¢cDNA standard was run in each PCR for mMC1R
and message concentrations were normalized to Eukaryotic 18S endogenous control

(VIC/MGB probe, Applied Biosystems part # 4319413E). Primers for mMCI1R were as

35



[0133] Cytokine RNA anal yses-RT- QPCR Total RNA was
extracted fromtissues with TRIzol (Invitrogen,

w@200085E908 CA). 1 ng of total RNA was reverse PCT/US2009/037809

transcri bed and used in quantitative PCR by using SYBR
green incorporation with reacq]gnts from Applied

Bfdkyst dapvard6didiGEETGCTER T]T%FTR@TAmd@evepsec DNA

S tA%@fﬁ“&T(ﬁrs( 1@{3{ CDA(@@?\ITCP(JC% &t%g[‘(g@T bét%eé'@cﬂn q’hese were
nmessage concen |ons Wer e n nouse b-
adedignedRsingerrEndrIoGhrdse 3Qt1(tAq,1pnecu B&sgstdlat dFoser €itgsCA).

foll ows: mouse TNFaf orward caggtctactttggagtcat
a8k LBS madsl.t Mgl o ottldagn gaur EcasIpad Wi dseg ug/mouse),

Mpys %f!eiﬁérglﬂc ﬁ{c\é@&éiie tr%g&i %tﬂ‘ﬁ%gﬁﬁétﬁgstoﬁé E?rggﬂ%ﬁgf?\élﬁr) Sif-a-MSH

tcatttccgat aaggcttgg e sequences
basdog RO Broe RIfoeWibdt. AR ggdtegbPs thagpoge caiae md: rled rserum.

oS AL RSISIRARL b o SN AL TR SRR B ary

PRAdclcfSes9f mMoOuse serum or cell supernatant were
measured using the Cytonetric Bead Array Kit (CBA)
madE13Y] Bivatisticat analysis. (Baresulbsae em)esseSahﬂeeseme'r 8D. Each

Frﬁg%mcessma%e%k%e@% ]Ieasti\glec:ﬁan‘nUf Ct gfeazr‘?ss %%g gv%y ANOVA and
e xfie Bk thflfi %bﬂn§§1@@ﬁt&ﬂth&sﬁ§@d20| (I'nvitrogen,

Carl sbad, CA). 1 ng of total RNA was reverse

t r aHSB] bBhe faHewingesd ampley geapifered foillusate byt ngs foimi the invention.
Tagman kit with reagents from Applied Bi osystens

(Foster Gty, CA) on an ABI 7900. A cDNA standard was

run in each PCR for nMO R Eaampisslsage concentrations

Io@é@n%ﬁ&%@ﬁ%%‘%ﬁ%sgo m%tpgeélsorder of the eye that can lead to
Aﬁ@rﬁﬁﬁ[ FIEADACKEAGIEC AT BRRRSp Wg&%@@&@&uy th% only

ese were designed using Primer Express 3.0 (Appl
Biﬂ@ga}p;@tlwor mtl%am@fteyl hagayerique @ AES yateaied toxiitias. Therefore,

m.ce nge: with LPS (I ug/nouse),
i Sa o 9—1\& atw%éherﬁ)eu&cs ar\f/:vg?% feated W th dexamet hasone

( 2 [@/4[9]3 EAUgHRY anifat a8 fanalaa gve8d whidh dRfeca-2VBhlillibh
2 hrs after LPS challenge, mce were bled for serum =
O}‘tdé‘klﬂ%s Hriae Waited WS@@@L\W@U@? withgpfemholreaeptpr fitingid binding
S .
SR ETRED o PRI s r P SEHERE R A A3 Ayyant can
rmaimcd-dlsase Eami’sccqud}?r straemtofwadentse peetdictasd inhelasd infiltration of

o e'fﬁﬁjrlglf}’?%ﬁlé)lllﬁgﬁ%gfqar Eﬁjelt F@%ta?lgv% gﬁvg\egaptér arr’?\age vgltﬁ Irllz?tural

recovery without spontaneous relapse. The adoptive transfer of uveitogenic T cells in
syngeneic rodent recipients suggests that uveitis is an organ specific T cell mediated
autoimmune disease like many other similar autoimmune diseases such as multiple
sclerosis, type 1 diabetes and rheumatoid arthritis.

[0141] The ocular microenvironment is an immune privileged site in which
mechanisms to maintain immunosuppression are in place to prevent local inflammation.

Several neuropeptides that are expressed by neurons in the ocular tissue help to sustain
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[0138] The follow ng exanples are offered to
illustrate but not tolimt the invention. Exanple 1

WO pvandISoppr essi ve Activity in Experinental AurOI/bIHonE037809
Weitis (EAU) nodel [0139] Autoi mmune uveitis is an
i nflammat ory di sorder of the eye that can lead to pain
aHEMENg parildgs ds thegyer Hing of igse NerieRrPEdpiis esNSTeWRich éifs
a}E:?ns?iHLtfv%E; éx rclspe% il Qllley ?Juli]a?r gl%l&l{/l c?'nnfwchrt flyz\l/ ﬁllg;s{oﬁ%@% concentration
often have serious ocular and systemc toxicClitle€s.
Toesepgne, safer alternative therapeutics are desired.
[0140]. _EAU i s an animal nodel . of hupan uveitis which ]
af f BHAE] Systemie plgRistRdPy b paivs o-NYthdunyg the indgetpreef endotoxin-
| FEELE & R s otk OB DGR Rl B LRl L ROTRG- o, MCP-
protern (IRBP) or 1ts peptide fragnents or retina
S aMltlP-@e mnd BérAg)xide kehelad) anmants lnamon induloee dépeadse manner. In a

suscepti bl e stragins of. rodent The di sease involv .
G FAT] AT GioR b OB o % B e o P g Tammation
t BEpRYReid sPNRL PHLGSRLE! o B S8 MduBe TaEsAbry RBROWREYgh the
W t'hout spontaneous rel apse. The adoptive transfer of

uvelanogetind Feapedr (YICR-53 pndeseds end spendss EAd.pi ent s

sug hat..uvei t.is.i s rgan specific .T cell . ..
reardnah Givariins iy o BIsFRRMRRG Tt g Phuprigr uveits
autode WIS alliafRa IBRitHUCE ia8uddtlih BPD RIHGhieE G5thSin ihj¥eeonlof IRBP
di abetes and rheumatoid arthritis. [0141] The ocul ar

mil €480 9n¢ GRfke Rinspsofghiscapmensarrpd pipune dey 1 @ pfter primipg ¥hen eye

. : T . .‘ |
t SR AT e SR el T R TR o R B £ 98 e 200
t hatmare, iex forgssatednyivaigéays@ndeft tnttdaedo Sihcarprophssateic treatment
hel p to sustajninmmune privilege in the eye. One of

t FEYAUBRIACHBIISE iTds Prigiing Rase Rhiherliseasccather fheg thasdfegtor phase,
EXRAGRACH AL Middh& VR &tivEr ALY MO bb&ryed. In addition, thi
phygﬁgﬁogfch:coh@entréf?%nlbf 30 pg?ﬁﬁ%ﬂ 014§Te n acdition, this
Systerencstetepyrtiegter @tapomlads ahiatdal gppdicMBi. dMice trgatedhwith the o-MSH
i nductj on .of . endot oxi ni nduced uvejtis.in rats

| T SEOEHiS  sa CURe okt 1thghebel G823ty Fpurge of treatment
Tbmp@ed WiR-unkeat Brido (Fafide Mhy rd-MS¥KirélRed BYR! sholvBd a maximum
aqueous hunor in a dose dependent manner. In a nouse '
EAanpgiescosiof 1% 0at% andayf 1 3an wBkipatisone thyeakrepiedwgrafp of mice
retinal infl ammtion suppressed S rit

o it R AT SRR S0 0t b 7 TS 2B Y B ough

t he nel anocortin 5 receptor (MCR-5) on T cells and

suppress EAU. [0143] The eEficagé of native a- VSH

treatnent in the nmurine po uveitis nodel was

eval gghpalisob\oe hhtive NS H REUGAthethdsddbOn Rld B 10TR D€ efekithental

an injection of RBP 161-180 and CFA. Onset of disease

occurred around day l@utefmmunegrierisipodeihen eye

[0144] Current forms of therapy for uveitis include corticosteroids and

immunosuppressive agents. The efficacy of native a-MSH was compared to a known
corticosteroid therapy, dexamethasone. Uveitis was induced in B10.RIII mice with
IRBP161-180 and CFA injections. At time of disease onset, when mice reached a
clinical eye score of 1, mice were administered daily intraperitoneal injections of native
a-MSH (100 pg/mouse), 0.2 mg/kg of dexamethasone, or 2.0 mg/kg of dexamethasone.
Mice were treated daily for 21 days. Mice treated with native a-MSH showed a

significant reduction of mean clinical eye scores throughout the course of treatment
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scores of 2-3 were reached on day 13, mce were
adm ni stered native a-MsH at 200 ng/ nouse, i.v. for 7
W@ owsaes1To8 ve days or |left untreated. Since proptilyUszond/e37809
treatment may target activities in the primng phase
of the disease rather than the effector phase,
t ﬁe@paféﬁwﬁhd’s]ﬂ ¢Antiohrier Uierl Bac Ditaeshpwed g daily i.p. administration
[
B A AE W RIA R o b B e 2P P LRI
Maresinteheatefttlevht 0.2t g/kg-obBlo mpgedsa reducti on of mean
clinical eye scores throughout the 7 day course of
treatment conpared with untreated mce (Figure la).
a-M5H treated nmice showed gxamgierBim mean eye score of
2.83 + O 39 on day 13 in conparlson to the untreated
group of Apioyel 1gHe-H PO QEENOCIAACAR ER-E
of 3.67 + 0.52 on day 15. Exarrpl e 2 Corrparl son of
nat [01d5h- AVBIBIVQlost@Ié& dheninageidepeptide ireale of IRKiVG o-MSH was
ex n%flem egapéﬁ QEE“ fl:n,lv\%lequ e?isfto:r T:n&%g tgezl Cgtgllé)r% %pél?)léi% $ in vitro and

ali}dthb @Hp&ﬁﬁéiﬁﬂraﬁﬁﬁﬂnﬁﬁmageﬂt@ (EAbgnebél @aYin@ktuaRs indBcated that
a- MSH was conpared to a known corticosteroid therapy

dardrrenatias erd S HuRé ot MS Hids spaciciedly te tB‘EL@ﬁthItﬂlaﬁtW%‘efy a-MSH
1 of
ol FREAL AR R B TScp i MR S0 o3
of [0146] CEhetgndingdfitheiRitee MSH Gitadkbg/tol méla@qertint mnqncbrs (MCR) was

i njections of native a-MSH (100 ng/nouse 0.2
ofNH¥sednBteawsHEYe 'afldlzlgeswuwg&?ﬁ lﬁetélewg'ﬁ%%é 4, and 5
Weifa§ Lirsatead mMadih of e g)% Aded VR ol 153" §§6rﬁ1§etﬂoﬁ Ryith 1I-NDP-
nat | VI/)e a- M5H sho }énl ficant reduction of nean

cMSH aaﬂe%ytbedsmemesslymﬂuglwmsm beurcbieorMERON, 3, 4, and 5. However,
treat nent conpared with PBS control mce (Fi

D&ﬂ]é\kes%%@ - Rl-MSH wigs fopedite bidroady &M%B hafzhik\heregulates
dex amfﬁﬁgg gé%slgeesa rgrféltﬁtﬁ a{* lgdrjl ea gg g&gwg?(ﬁ(tg(ﬁroﬁf:f)é%feodid not

mbinkigo dog ef thExmmioeoﬁmAcempmh ’lrleé d@feldpmnsof @ar MBS H analog with
anal otg speci fical l \a/ bi nds taq - 145] A novel

s PRAsHE Pnging o Midkd. prpihe aéclaﬁa%@@ R-3 apgd WACRA\pdipgcan

S I

B PER so Gty G BB ol B Abinding these
exqeptorent al aut oi nmune uveitis (EAU) nodel. Binding

studi es indicated that unlike native a-MSH, Rl a-MsSH

bi nds specifically to thzl‘ag{l]ti -inflammatory a- MSH

receptor (MCR-1) but non he ot her a-MSH receptors
(MCR-3, 4, or 5). [0146] The bi ndi g (B cxdyet aRpoteg) VBH

apal og Ne nel anocogtjn receptors (MR wag - r

Cerminus equence MC3R MC4R MCSR
MSH Ac SYSMEHFRWGKPV Amide 041+£0.14 23 41 ~1500
RI-MSH vpkGwrfhemsys

(720e) Ac (SEQ ID NO:7) Amide 46+13 >30uM >30uM -~25uM

804 Ac vpkGwrfhemsya Amide nd

805 Ac vpkGwrfhemsas Amide

806 Ac vpkGwrfhemays Amide

807 Ac vpkGwrfheasys Amide 1400 £ 190

808 Ac vpkGwrfhamsys Amide 2.5

809 Ac vpkGwrfaemsys Amide 1200 £ 270

810 Ac vpkGwrahemsys Amide >30 UM

811 Ac vpkGwafhemsys Amide 13+7 uM
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anal yzed. A conpetitive binding assay using a MCR

panel including MCR 1, 3, 4, and 5 was perforned.
w@evditsgoof the peptides was foll owed by a conp&rl/Us10091037809

wi th 1251 - NDPVSH as descri bed previously. Native a-MsH

bound to MCR 1, 3, 4, and 5. However, unlike native

a-MBH, Rl a-MSH was found to bind drlgM.eegreaReokedinhi ch

regul atas inflanmatory responses_.(Table 12%/[
scoﬁjanbdrmuiusD am no gcﬂ él tont rol pg(ﬁfirmlél'e di Cnl'(%t bl ¢ JICHR MESR

anny of hbhe Rpk@aPemEysi N recept or s.amllde devehwpnent of
za- MBl, an Qg\,%ﬁ] specific bingj to MCR-1, and
ag excl usi on and gl (Pll ng, can decrease
otent| af si'H&: ‘@rfﬂ}eénéi’s t hat natlv "4*MSH pr oduces
téﬂﬁoughAbl ndPHGVieESE receptors. Tablee 1 Ki (nM
edeept as n@pe@yrfidNsys Sequence C- tAerdsi nus MO R MC3R
MIAR MCAR t epaGwtienddd Ac SYSMEHFRWEKPY Anmi de 0. 41 +

Oy 44 23,4 1kkﬂé®@neﬁl y/BH vpkGw fhepgpys (72Ce) Ac (SEQ
| D de 4.6 + 1.3 >30 mM >30 nM -25 nM 804 Ac

vpk y de nd 805 Ac vpkQOar herrBa Ani de _806
AﬁgVﬁE fhgﬁg@m Ami de 807 Ac vpkéﬂ"%heas O'Ami d&’1400 27 3000
482090 Be@YIAHRYkQm f hansys Ami de 2n#e809 Ad-3 1371 390 360

vpkOGwm faenmsys Am de 1200 + 270 81(CHg, vpkOGwm ahensys
Arde 338 mMbRdviirAc vpkGnaf hemsy sprdaiile 1@4+77 mWKi

T Eé%&ptm%gﬁ Tinus B1 zsiﬂuig‘k’éar%hihé“ys A do 3

613 Ab vaRIPFHBIRESS R

858 vp(D- NorIeucme)Gwrfhemsys Amide 18
vpkG(3-benzothienyl-D-

859 Ac Alanine)rfhemsys Amide 206
vpkG(5-hydroxy-D-

860 Ac Trp)rfhemsys Amide 96
vpkG(5-methoxy-D-

861 Ac Trp)rfhemsys Amide 75

862-b Ac vpkGfrfhemsys Amide 128

863 Ac vpkGwqgfhemsys Amide >100 pM

864 Ac vpkGwnfhemsys Amide >30 uM

865 Ac vpkGwhfhemsys Amide 2300
vpkGwr(4-fluoro-D-

866 Ac phenylglycine)hemsys Amide >30 uM
vpkGwr(3-pyridyl-D-

867 Ac Alanine)hemsys Amide 480
vpkGwr(2-thienyl-D-

868 Ac Alanine)hemsys Amide 54

869 Ac vpkGwr(D-Cha)hemsys Amide 22+£04 >30uM >10pM ~25uM

870 Ac vpkGwrwhemsys Amide ~2.5uM
vpkGwr(4-Nitro-D-

871 Ac Phe)hemsys Amide 324

872 Ac vpkGwrfremsys Amide 13.5

873 Ac vpkGwrfwemsys Amide 1900

874 Ac vpkGwrffemsys Amide >100 uM

875 Ac vpkGwrfhdmsys Amide 400

876 Ac vpkGwrfh(D-Citrulline)msys Amide nd
vpkGwrfhe(a-methyl-D-

877 Ac Met)sys Amide 282

878 Ac vpkGwrfhe(D-buthionine)sys Amide 2308 ~40pM >30puM ~30puM

879 Ac vpkGwrfheksys Amide 832
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814 Ac vpaOGwm fhensys Am de 815 Ac vakOwm f hensys Am de
816 Ac apkOwmr fhensys Am de 817 Ac aaaOwm f hensys Am de
W@ 1B9IAs1TRKKkOM f hemsys Amide (Ph(CH 2) 819 3CO)P¢¥/RYN009/037809
Ami de 0.07 277 27 -3000 820 Stearyl HHRWAm de 1.3
1371 390 860 (CH 2)3 847 H2N vpkGm fh Phenyl) 104 + 72
847int H2N vpkGmfh OH 150 857 Ac Ki (oM, except as noted)
(%D O nit hi ne) G/vrgherrsé/s Ami de 358

ucnc

vlg D- Nemineuci ne) G fHensys Ami deéfémmuskG ((iﬁc-lgenzl\g%l{ MEAR - MOR

I enyl - D 85%pkcwrFRSiRBI ne)rfherrsys Am de 206

vk G 5- hydr gS§QD NBGY Ac Trp) rf hemsy® Am de+06 -~18uM ~10uM >30 uM
vRKS( 5- et hqygnD- 861 Ac Tr p)rfh@gtwegylAm dm kP 862-Db

Ac vpkdrfhenmsys Anmide 128 863 /A kGquhemsys Anmi de

>8]890 mV, 864 \A&n vkaanherrsys An;leg‘s r’ﬁﬁrym\/l 88p Ac
v&é fherrs)é% de 2300 vka/vr(4Aml or o- 6 Ac
nyI gIAyC| rrsys Anm de >30 niV v H%
7 Ac AfaniVR heYYS Ami de 480 v 2-t HitenyP- (PJJM ~30uM >30 uM
( y

%8 Ac Atanlme()wﬁwﬂ% Am de 5.4 86%idgdc 1.0+043 ~19uM ~10pM ~20 uM
vka/w(dea/))ktamyehAnbde 2.2 + 0.44 >30 MM >10 nmM - 25
ndob

Buthionine)sys Amide 1.9+£001 ~15uM ~14uM ~4.5uM
vpkGwr(D-Cha)hsiiss
891 Ac  (SEQID NO:5) Amide 043+001 ~8uM ~32uM ~2.5uM
SYSMEH(L-Cha)RWGKPV
892 Ac (SEQ ID NO:6) Amide 0.51
893 Ac vpkGWrfhemsys Amide 6.5 ~28 UM >30 UM ~27 UM
894 Ac vpkGwRfhemsys Amide 380 >30 M >30 UM >30 uM
895 Ac vpkGwrfHemsys Amide 19 ~37uM ~11uM  ~37 uM

Lower case letters represent D-isomer amino acids; bold characters represent changes from RI a-MSH.

[0147] Binding of the peptides was followed by a competition with '*I-NDP-MSH
for binding the melanocortin receptors 1, 3, 4, and 5 using membrane preparations from
HEK?293 cell lines. As shown in Figure 18, RI a-MSH showed a very strong selectivity
for MCIR, with Ki values in excess of 30 uM at both MC 3, 4 and 5R, whereas a-MSH
showed significant binding to all four receptors, with less than 100-fold selectivity for

MCIR relative to MC3R.

Example 4

Treatment with retro-inverso o-MSH analog ameliorates disease in EAU

[0148] Immunomodulatory effects of the novel retro-inverso a-MSH peptide analog
was observed in the experimental autoimmune uveitis mouse (EAU) model and
compared results with the native a-MSH peptide. Systemic delivery of RI a-MSH at
onset of disease or during late stage disease dramatically and reproducibly ameliorated
uveitis. In addition, treatment with the novel RI a-MSH peptide analog suppressed
uveitis with a similar magnitude to the native a-MSH peptide. These data indicate that
the novel RI a-MSH analog shows anti-inflammatory activities and has therapeutic use

in uveitis and other autoimmune diseases and inflammation.
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870 Ac vpkGm whensys Amde -2.5 nM vpkGwm (4-Nitro-D-

871 Ac Phe) hensys Ami de 324 872 Ac vpkGm frensys Am de
wa 200918788 Ac vpkGm f wenrsys Anmi de 1900 874 Ac  PCT/US2009/037809
vpkGwm ffemrsys Am de >100 mM 875 Ac vkaNrfhdmsys Ami de

400 876 Ac vkaNrfh (D-Ctrulline)msys Am
vpk BAdPh et AUneasrpguced igfemaje B %R%Hy@cmmth éRBBZ 6g780ad he

VRIS %ﬁ@;@ UOSPPLASHRLE ATSHR2 Retoln® 20 T 2 B0hytacic

asreaien tvadNNami el u‘ﬂm&v&fe tredtad daisy BfnRaMdsdiRs hﬁBHﬂoNGﬁﬂi

t erm nus VkaNthSIISS 880 Ac (SEQ.ID NO 4) Am. de 1.8 ]
+180ug/megserih ¢ MPHM O3/ mrpgareting oW, eiPlphbegjpning ghen mice
”Ma}%ﬂe(ﬁa glea%%gﬁsr?%&gsst%ép\dgﬁuggﬁl@ %é%%rkg%r%ts gf"QA)}’n Aéésgcgl i‘cﬁ%@%% control
nBS3eandd mi30 redvh&BGiaicnunp kﬁamcbhasmnmyAmm&l dm@antey®. #8re of 2.75

e o & A e BTN R SR flOe o ousvg s

vV gkSed i ﬁlzﬂﬁ i f2ti8Pdf Meard SER A Byd\NoRds tAVSH Hifo1? ﬂfegboﬁrse of
0.01 -8 - 3. mv -2.5 mM SYSMEH(L- Cha) \/ 89
( SE@meDt m@re%mth &BO. ®ntrgb®icac Onple@AOE Fravdgys affer d@ Staft of

treatment gi\éf t}?’eOS nwli}/cl:e n then%s treated group had a maximum eye score of 3 or

greater whereas only 1 of the 8 native a-MSH treated mice and O of the 8 RI a-MSH

treated mice had a maximum eye score of 3 or greater (Fig. 2B).

Example 5

Retinal images and histological examination of subjects treated with RI ¢-MSH show

suppression of disease in EAU models

[0150] Retinal images from mice treated daily with RI a-MSH or native a-MSH
beginning at late stage uveitis show suppression of disease compared with PBS control
mice. Fundoscopic images were acquired on day 13 after start of treatment (Figure 3).
Disease in the PBS treated group stabilized or advanced and had a median eye score of 3
with severe vasculitis and inflammatory lesions throughout the eye (Fig. 3A). However,
disease rapidly resolved in both the RI a—MSH and native o—~MSH peptide treated mice.
Retina images showed eye scores of 1 with inflammation only at the optic nerve (Figs.
3B and 3C). Maximum eye scores for individual mice in each group are shown in Fig.
3D. In the PBS treated group 7 of the 11 mice had eye scores 3 or greater. However,
only 2 of the 11 mice in the native 0-MSH and RI a-MSH had eye scores of 3 or greater.

[0151] Histological examination of the eyes 10 days after the start of daily treatment
showed that both RI o-MSH and native a-MSH reduced pathology in the eye (Fig. 4).
The native 0-MSH and RI a-MSH treated mice show normal retinal architecture with
slight inflammation in the optic nerve region (Figs. 4B and 4C). In contrast, PBS treated
mice show ocular inflammation and tissue damage. Inflammation is seen in the retina

and optic nerve regions with photoreceptor damage (Fig. 4A).
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894 Ac vpkGaRf hensys Am de 380 >30 mM >30 nM >30 niV
895 Ac vpkOwm fHensys Amde 19 -37 nM-11 nM -37 mM
woomensuese |letters represent D-isonmer anm no aRCTES2009/037809
bol d characters represent changes from R a- MSH.
[0147] Binding of the peptides was foll owed by a
conpetition with 125 - NDP- SemPIso bi ndi ng t he
n%o% h@tﬁ?g éfrln_l&%ﬁpgsfq% a]sad%ml%trathns 50y geté) fﬂ%éﬂgg a'ﬁgplrt@ N&crambled
p NZIJS CCEl | rrres. AsS STTOWT Tl
Figure 18, Rl a-NMSH showmg] peptiieyin BIATONg sel ectivity
for MOR wth Ki values in excess of 30 nMat both MC
3, {01327 GRitiyhes Basca-ilYBHoFOMWaRe SiieNIRBra@nt1 8biandior
to all tour receptors, with |ess than 100-fold
sem@c‘étoinsu We eveluatadiimtiaengeeaymentalugiog ﬂ@teﬁsaaﬁélseasa (eye scores of 2-

t i
BT g B AR b AP R B e
nom&tol K&famblddy afnsio zaad\/ﬁélbtﬂeledewamlrsmd\msly,atqs,efbv @8l days with

in the experinmental autoinmune uveitis nouse

( EA
nid &rMakPresigtieperside pt L0 e movsse Mise .tr\ff‘éteé WUI) a-MSH showed
pg@{ nﬁﬁran@égﬁﬁfgn(\(pg@ bh)vlﬁrtﬂe Rba R orQH gfaly fl%,n2d1 and 23 of

ase or during late stage di sease dramatic
r &mchshasa d:duysealmmmdameld saryebled peptide caddolt mme (Flg 5). Individual

treatnent with the n ti

S UEPHECB & AT e SSFF AP AT DG Chgice with scores
N&d iiY teRINPMISIE BSth fifed W&%%n@' af ée'nﬁgé ke cERAL stBibled peptide
novel RI a-MSH anal og shows anti-infl ammatory

agtaupivithescorask hahldtxh@traém@lﬁhrta:ofuh@mm wereiredosdealrad 4 timepoints

oL B TP R ERRS B PP, PRk il cramve

E@ptﬁfeftfe@@@}gr pstditantﬁtineatmaﬁﬁt drahbived Aorvlaliwah@gain (data not
erapeutic rather than a | actic treatnent was

eﬁlamvv@e d)aﬂw@téamef@e@lr@atn@dW&mhp pepfider gid eafaergifgn weight loss. In
(?18!)1’1 %'\Eﬂ{éﬂéﬂ (@é%/ EB%%%dL% mﬂ%l}@hl’of glgtgver@é/[% glelél a-MSH at 100

|ve a- mce reac
rmg/eni@ise hali sffiase; iatvageis wheuwleaﬁrm&t (ay edratistasd af ondgt of disease,
seen in Fig. 2A, control PBS-treated m ce reached

n&&lﬁﬂﬁﬁ%@?édg% slinigal sye ereye 26! (N Shem- elheredeisy wigperitoneal

I'Jlée &t &halﬁlﬁlstrm(\ﬁ?efﬁﬂ - Wlﬁq sfl(g\@%f 5\?\%1 ﬂ@éﬂt ¥ed%$$h fnhﬁse%e scores
anal og or native a-MSH s o]IaS|gn| I cant

redmpamd)mtdxfascemnbledccmtmpemyie scores throughout the

course of treatnment conpared with PBS control mice. On

day 16, four days after the start of treatnment, 5 of

the 8 mce in the PBS treaEaaimgre p had a rmX| mm eye

score of

m ce had a maxi mum eye scor e of 3 or gr eat er ( Fi g.
2B) [0153] We also examined the efficacy and optimal dosing of retro-mnverso a-MSH

treatment during late-stage severe uveitis. B10.RIII mice were injected with IRBP161-
180 and CFA to induce uveitis. Mice were treated daily, i.p., with PBS, control
scrambled peptide (100 pg/mouse), or RI a-MSH at 100 ng, 10 pg or 3 pg/mouse.
Treatment was initiated at peak time of disease when mice reached eye scores of 4
which included inflammatory lesions throughout the posterior segment of the eye and

possible hemorrhaging. Disease in PBS and scrambled peptide control groups remained
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Exanple 5 Retinal inmages and histol ogi cal exam nation

of subjects treated with Rl a-MSH show suppressi on of
wele@®easesos n EAU nodel s [0150] Retinal images fPORUAI008037809

treated daily with Rl a-MSH or native a-MSH begi nni ng

at late stage uveitis show suppressi on of disease .

c 67H§ET Edg- W 1 crBSAst drrapaent fiitheRl EivhYId a€ B 1eg pivilheg/mouse rapidly

1
%h&%&a ur\/&%l g@gg)g(yil) :1;1% %ﬁ(ﬁ@%@‘?ﬂ%?&éa{ qg agéri 2@6 [[E/ﬂ{ouse were equally

Sbﬁbcttivlez Etﬂe Orugatlvasecidge anRll HMISH diccabtasdiey r fthiiediedasd

Wi th severe vasculitis and inflamuatory | esions

t hroughout the eye (Fig. 3A). However, disease rapidly

resolved in both the R a- MghingR® native a- MSH pepti de

treated mce. Retina_inmges showed eye scores of 1

wi th i nfl amatEéectghRgtraginverso (MSHop sAMYP lepelys . 3B

and 3C). Maxi mum eye scores for individual mce in
eac H1§Ab ughAMPdestroiuB lionF Fmglangma celts aftes @SNt wath@dtive o-MSH,

gk&é\el\/I%HOf %sg‘rir:lliolfeﬂ]c ntrqt_] epﬂte ewgr%%t&%r%mﬁégt rr\}llg %ggtnlfgﬂ melﬁnoma cell
Rlin@efipkbsbagh@yieusber 6SMOIR 13e&¢ptdts €3008r400DQd&blors/cell) compared
Hi st ol ogi cal exami nation of the eyes 10 days after the

s tvarhymagropfages collligs mibih %Eﬁﬁé@nlﬁ/ﬁé‘p metrwemor%(cq@sﬁ herefore we
%&Eé{g & &@H{u?\%tgg %ﬁgct%iﬂ I—'i‘ tlregtgeﬁygn (h’fz:lrgelatﬁ)ma ce]ll line.
e na I've a- and reate m ce show nor ma
r Muritel maagdmad B C6-Hil @chhd Wbrestfda@ﬂtwﬁh’l]ﬁdtﬂmmaMS(Bh Rilr- MSél or control

optic nerve region (Figs. 4B a ) n contrast, PBS
t PEamBgdiRepides W@@Hﬁ%?nsl lnEa/%ﬂ#Tﬁﬂtgﬁah After 10 iy gells were lysed and

d ﬁ{{ﬁgéluléﬁfplﬁ%'rﬁ&sﬁéd %Z ah ehi‘yrﬁé‘ﬁn&ﬁﬁda@%ya M rRBfih Commonly
nerve regions wth photoreceptor damage (Fig.
4 ByedEr ampd eABIPCovgia rcpsmi (600 uM) rti@pemdnt oﬁ@dﬂls showed an increase in

c SN 453 0 FerhS RRGARIE B Fls af R a1y SR (el aose
BiOsdRbbA nAEEr ¥ dells BREL Gith 18Bvan M SHACHphRAL i8NS tre¥¥Rd cells

evaluated initiating treatment during |ate-stage
diBigasd). Ty Q\chM’Sé%aI@iOgZdIS%glgWWmthl mqewBHCBMlﬂ keivEly in a dose
| ﬂ:é:}%e% ‘?‘%Hﬁ%glrgfg ¢ nilpezlaée %gmurﬁtoreag%dl &P arlgbque&gl{wig ‘?:l(()ﬂ)(trovyI tPf(])wever a

t hiphbecbndanttafion lop RI of MISHIG00 ag,&nl\)\ﬂ\xzfah nEﬂes@rW’in@ﬂease cAMP
scranbl ed q%eptl de at 100 ng/nouse. Mce treated with

REOEPNBILWhIREYE & Mﬁﬁrwhlplé HisteaseitMiPor a (19 ee/rolgonpentration. This
: ngegia‘gg i EA U fi@hei RVER pR I}{gpg?({e \g:mgég I‘}QX n n%se gAM%jt%?%% :[)ha?/fbe the

ease course co scra
cossuilt of theibisdifgaiinity)o tHerMRilde@ptaraxi num eye scores
on day 23 after disease induction showed 75% of m ce
with scores <1 in the RI a-MSH conpared with none of
the mice in the control scEani@bed peptide

Sequence variation and effects on cAMP levels and binding MCIR

[0155] MSH binds to MC1R, MC3R, MC4R, and MC5R, with MCI1R being one of
the desired targets for immune mediated diseases. Retro-inverso MSH (RI-MSH) has
been engineered to have enhanced plasma stability (Fig. 17) and MCIR selectivity, but
its affinity for MC1R is 11-fold lower than that of the native MSH peptide (Table 1). To
restore MC1R affinity, we grafted into RI-MSH modifications known to improve MC1R
affinity of MSH. Of the three replacements of the N-terminal SYSME sequence — fatty
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group with scores < 1. Individual weights of the mice
were recorded at 4 tinepoints throughout the course of
waele®easysos All mice in both the RI a- MSH treat eRCEOB82009/037809
scr anbl ed peptide treated groups maintained their
ht or showed normal weight gain (data not shown

Damr yPheAyk igeiq @%@aﬂ SFESi Sﬁgu%C? h thayenkanse MfekR affun%raf MSH,
b BRI R AR R0 S IR L 1EGing

lafaloghgofiRe MSH eellibitebs Mmllar btvi@itire activignretatioadhifemd alanine
was adm ni stered at onset of disease, when mce reach

asennig@aploging of Myl Bt S@rqoﬂa%rals%ﬂn@ﬁ%mcanmﬁé PEfhscare 4-
Eésfd?h %Cﬁﬁ%ﬁrﬁi %&gfrogl dsﬁ%%e%grgl 1ﬁ<§ n@tﬂffé?en‘ags BlewBerMAYH and RI-

S1 gni | on sease sScores
c diytAr Edrtvdrinorea cWolmxlyladnmmmbstuhthnemthdkey Ebeagialaming residue

Adm ni of RI H at v s,.dosages to. EA .
e e RE Sl BB Bl B P BB B Hainine and
d@SIIBQ;uQS]‘tltﬁtﬁ;nrs Qed OUEN $Qt Rt bINISALAIBRty MO IR, while retaining the
| ate-stage severe uveitis. BIORIII mce were injected

wirattp-inRBPIDB Lonfighaaenicriical fay thenidyrevedwsedbility anditedigie MEC1R
treated dingl6 l/Llp., with PBS, control scranbled

pé 3% aey X\ﬂ‘ﬁ house), or Rl a-MSH at 100 ng, 10 ngy

or [156] MMysf alin@Rt ABiHin dgf\@(ﬁlcbg’él(pd:ﬂid@SjS@i smaaif réttdTRveiso MSH
di sease when m ce reache e scores of 4 whi

i (RI-YED waie peapaied gng testes] f@thMPrm@%@utm Bi @Fﬂdgwr@ﬁ 2 M624
S ﬁggg@he?%lo&ﬁ%eﬁ% €A gﬂﬁsePga%gh B %@@Aﬁﬁﬁ:&%@s Qre e RRRQ for
in an e

scra pepti contr grou
r bn‘mlmgeMS]&Re ﬂéhe(ol’éis@vecﬁbil vdltescfonbindsig, MCﬂRatrerrﬂraiment’]?mble L.

Hat 10 ng/ nouse rap Iy anel i ora
aveltpd Mwn@n@@}mmﬁﬁléo%]. %qﬂér‘fverﬁtsgaé%dd Hh 2603 MG RI 0-MSH

L f
g?&gifﬁﬂ%_ﬁ tﬁ% W3, IRPV Jr%?a‘iﬁn\éesulﬁs-[ﬁﬁte&; 89&(&3@ HERI Q%§fl at 1 pg/ml

not” reduce or I sease.
8 (Hpf &8t Hoirskeéh contrelv¢0® pMa tivBirhenhoCeAUP shewal mc{e@ébﬁn]cAMP

o 30iBrE VES A RAME e e e pe ) Ginlsde OB B with native
PEPVISERanNE 18 o SV 8 P dd@fharclingitBlfirdaldd, g@ﬁrﬁﬂl@ﬂ? 3%%! of va treated

expresses a high nunber of MCRI receptors 00-4
r edbptibmiecabbtuted ppptided daiighatechd kb Sh ag@.d, Sdashowmmcrease in

cAﬁ)ﬁD ac)%f i gsafsld e)ﬁu&tedol(f):v%zlﬁ of c?]?fl%oeitq%vf% etnﬁ ﬂtreat%kl/g{g'%n?bled peptide

we sel 0 ‘exani ne

t bERPVEdRdatcncellbePeprldan aesderaedd 8101 EL, ah@BlIlHa\féﬁﬂzﬁﬂﬁHTﬁlbstltutlons
B16-F1 cells were treated with native a-MSH, Rl a-
oin B sentEl corertetrncatdpegbenss (Bt Tedirdwa}-Bhg Enlélsreglon AA 5-8)

R T AT LS
| bioloied aayvity-ansked dubstitotomsanlttye N terminal or C terminal regions of the
RI o-MSH peptide did not affect cAMP accumulation in the melanoma cells. Alanine
substitutions in the methionine and histidine amino acids (807 and 809) also showed a
reduction in cAMP accumulation although not as great as that seen in the core
tetrapeptide sequence (810, 811 or 812). The residues in the core tetrapeptide (wrfh)
and to a lesser extent, the methionine 4 of RI-MSH are critical for binding to MCIR.
[0158] Another means shown to increase the affinity of MSH for MCI1R has been

demonstrated using selections based on phage display of MSH variant sequences. A

highly MC1R-selective sequence (MS05) was subsequently found by recombination of
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used to raise cAMP |l evels, control (100 nmV) treatnent

of cells showed an increase in cAMP (3455.39 + 406.6
wED0/15140° | evel s were significantly el evat ed PCI/HS2H0%@37809

dependent manner in cells treated with native a-MsH

conpared with untreated cells (Fig. 7A). The Rl a-MsSH

athsl Rh@g%\ﬂ%lagﬁglﬁctﬁd eapttdeyand rﬁlcﬂoéé@e%f thonnmentgVsHsefryenge, which

d gfégd p 11 p%no%rbg%:%l{)’r: %nglgv\eyn )ﬂ)eg{égfyg ﬁ‘leqrgtr(g) finverso version of

cehic mhéraiel showed a Righar ABhit¢ IMagRmdl hmlalslbreebp@mae B86)than RI-
i ncrease cAVMP co with native a-MSH

i YEYR &5 BMD ccaep tlg&uglg M@p%ﬁ?‘srﬁepﬁ%‘?%t@ﬂlaf"%\ﬁ |s]égpt1y-|1HW§r affinity for
divid B8 BRAMSA (F(gﬁ%%ﬁﬁlf/laxts @5@ MR gl§) necessary to

i ncrease cAMP | evels may e result” of the binding
af f [(150) Substitueo/ORA numbem:fcmlon nzgaapinend aGd gesdhee incorporating

t d. ef f ect AVP | evel d_.bi nd
[ Dl e i eSS R R B s IR Showed

N@laRMf@lR"Ebl&Q@s 8hlytHien1 fesise Rl AEIR El§s fon bhm}{b%ved lesser or
medi at ed di seases. Retro-i nverso M has been

engmlmelemtémndlmg h&ve chartggh pm1¢ﬂdat§ﬂmllﬁ¢aaab1ncretaye (Ill%lf@nltﬂf@r MCIR:

it but for
Dbl SRR Dt aptt b IR RUitantaR phER price 869: 2.2
(ABDK® ahjl sudititRsmtaditiee YehEhhfrenytly-bugorGhafpepadd 818023 nM Ki).
Rl - MSH nodi fications known to inprove MJI R affinity of

VBRbstioptiqnpwith hrcefébh@psﬂ@lé@ﬁé as p@fowré g e rﬁ?m]l inhibit

S BAMBRGE M RubAREK ko2 RS DI G4 EM RIS P S pectedy

| asmbimagon eftthe buﬁmcgmé arﬂaﬂtlohmﬂﬂvmne E]lﬂﬂtlflﬂ)lbnﬂaﬂbﬁ;H) produce a
D- al ani ne,_scanni ng anal ogi ng of Rl - MSH exhi gl ted a

siftfificapisa Rt BrEsacr AU Y TPeMitiRomenids HY- aPdnl ie). However,
3 Q@tﬂﬂfnggor?&atJhQ ghﬂ%e ggm?ﬁgn% Qﬁgstﬁ}tﬁﬁl%g Sﬁekelg}[]é tnri%e,lrso termmal

i nver si on scanni ore Aresi
r egju@mesmfggﬁﬁi &iiss) goi the Catetmihiaf fegneme ésmbs) wekh- dyS}dhexylalanine

| ohexyl al bstitut
2O e R SIS PE R S e et gbGin R, b the
n@ﬁadggﬁamh@ Ghdehttn® (hEbRect:CRRRY RSt E ypﬁ&laﬁﬁmhgb@mde @891) showed

and S substitutions led to full restoration
abidpt Mﬁl&mmmgulmbleefrqrewm Adthotgh th@tandihmvémsqh@nges also

Cﬁpofd;,lgl’l({] ALl On 1n }he a%tla I\l/llt f%? t}%eh%er%gﬁvegﬁ a\pai\ues erfg ?t%l in the

ahﬁﬂbﬁ@lz&@@fgél ﬁhgloaﬁﬂé Q@%el@&e\ﬂtyl G SE Iﬁ@ﬂ- ‘85,55])1 c?éfy preserved. The
retro-inverso MsH (Rl -MSH) were prepared and tested
f shangapgoeiithgrtigterd dm fighreg s AriepiesaitH By earmPRBRYE Bodiag assay is shown

1€ e CAWP results
wer eg?rgan ? ?%%egﬁgp%?tﬁg?eﬁg%oﬁlﬁéﬁhe observed Ki
val ues for binding MR are shown in Table 1.
Example 10

Treatment with RI o-MSH reduces clinical disease scores in EAE

[0160] The effect of administration of native o-MSH and RI a-MSH analog in a
chronic progressive EAE mouse model was evaluated. Female C57BL/6 mice were
immunized with 200 ng MOG 35-55 peptide emulsified with CFA. Pertussis toxin was
administered on day 0 and 2. Mice were monitored daily for signs of clinical symptoms
and weight loss. Mice were evaluated for symptoms of paralysis starting on day 8 and

were scored on a grading system from 0-5. The appearance of clinical symptoms of
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[0157] Murine nel anoma B16-F1 cells were treated with

native a-MsH, Rl a-MSH, scranbl ed peptide control,
WEBRWI/18170%] ani ne substituted peptides of R a- MEHUS2004037809

ng/mM (Fig. 7B). Forskolin control (100 mV) treatnent

of cells showed increase in cAMP (3294.82 + 54.53). ,
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reduction in cAWP accunuld@ﬁmmﬂaﬂlhough not as great
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binding to MJR (peptide 892, Ki of 0.51 nMvs. 0.41

nM for MSH). Unexpectedly, conbination of the
wheibitsrdhe and cycl ohexyl al ani ne substit ut i onBCT/EHB10021037809

to produce a further significant increase in affinity

for MO R (peptide 890, 1.9 nMKi). However,

conbi nati on of the change Bxailed2ng substitution of

the retro-inverso N-term@ﬁlsﬁsq(qlld ce of MB05 (siiss)
for the Cterm nal sequ en'c'e—(-evrrsyg{f]
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HQWEVRLvdsRel iiGth InYige 8n MRVt Pepddddrartdreal i il fludathRht. Data show

have an effect on diseaSe induction or progression.
Theatmext wuthfi@trMéﬁi aridre Medh @lentftcamﬂwéfa%@sc'rdw(pﬁw(}il) TNF-a
aC(')\/n§|_|artf:r eatthquB %on ]l%é%tft?r O@aéys ()g ga/q trea%méarllt g ?96 foyever there

conp vvlth ative a-

( Wé%m Qfg‘ﬂiﬂlﬁnﬂfhaﬂg@ﬁh thEX NI, Evéllat Pasage tad palhis QDapﬁ and Day 4;
Rl a-MSH i n EAE
Figs. 11a and 11c). IL-10 mRNA levels were also reduced at the Day 7 timepoint in both

the RI 0-MSH and aMSH treatment groups compared with PBS control (Fig. 11f).
However, no difference in IL-10 mRNA levels was detected at the earlier timepoints
(Figs. 11b and 11d). Although native a-MSH treatment did not reduce mean clinical
disease scores or percent incidence of disease, in this study a-MSH treatment reduced
both TNF-a and IL-10 mRNA levels in the spleen compared with PBS control by Day
17 of disease progression. RI a-MSH analog is able to reduce TNF-o. mRNA levels in

the spleen after daily treatment.
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[0161] The therapeutic effect of RI a-MSH was apparent

at the 100 ng/nouse dose. Treatnent with a-VMSH or R
w@2MBHbpept i de at 100 ng/ nouse and 30 ny/ nousePEEES2009/037809

tested in the MOG EAE nouse nodel. Daily i.p.

treatment began on Day 10 after MOG i nmuni zati on.

Dai | y dexanet hasone (2 ng/kxpmple 4t nent was added as a

control 't he%@%ﬁﬁ'ﬁ—kﬂﬁoﬁ hkg&u d\é&é&&@&@@@é &}; fid 100
ng of Rl a-

(7 Do) PP R IR S0 OLE S s b ﬁ?ﬁal%ﬁ%hroﬁa fgeal

n@éspbﬁ’s%?t(ﬁthé IMIDGF35canpeptitit @ete QAN SiBIwBRNimed with MOG35-
clinical scores. Dexanethasone treatnent al so showed a

r 8dneptidsrandondpaye dsemiceor s eithardisgted urith HaS cldi0rieco-4SH or 100
di e t . W Y -

SRR evitL ORI TR TR T WA Tt P Bk

t aedyed for eealtiedpasts ®MMOGISAII paptide i ciaobydSHY thgnirlline

a- MSH or . dexanet hasone treated m ce. The percent
i FSPEROKREONo P2 s8an designifi¢ans degreage N’BP{Oﬂlff‘é%ti‘@deﬁ%OBﬁFﬁ of spleen cell

]

SRS TR O TR IS RIS s e

ngoupl(;ﬁlg E]ﬁa)? €MC leoxf Mﬂ%i[lsea?cﬁi %I’ﬁug shd@yed aTsﬂ%hEred_ad:ta)n in recall

i ndi cat e me e .. .

aHr B BRI A S8t n oSt Al aSptHpen KRS Begice in the
s o el Tégﬂﬂﬁioﬂ H‘iﬁ'n@?ﬂﬁﬁv 9§1ggﬂf§§1ﬁ$§ff§%§émh%sé)gn%ess

h| stol ogy [016 Spi nal cords were harvested on 24

ay
abetseen ﬂs:el%ﬁs% of- mlhhtan@ RIprMPHSreated gRoups-(WaH12b)eat ed

T G T R T R T

| MbeBpBSipeptid@id viviem th bk onsivo Tegmat ?@hpﬂ&mﬁfe PBS, o-
EAE shows focal areas of infiltration of inflammtor

c M1, Rt My <Ftolaing bvelsprese eysauatest Gerushia eiamatee b@%i array by
Ofﬂowqc tﬂﬁl ?ﬁtg | I%i%g @\%%glsreﬁ %Pe% fﬂ:@?,c ]%Lr—g F%H(BM@—W&G:IS in both

tr eat
r &M(ﬁB/BH aﬁd ReaNISH tehtet Reoups anm@hﬂeﬁlvﬂ&i the @BSardaed group (Figs
each treatnent group. are shown in Figs. 10a-1(d

sHowA skt ¥hs il Ve cripKing At ot ypicqt F?l%SrsaP@fgat@ﬂt ip r‘?@th:thsa MSH and RI
L Heas | CF]éaI o‘a;s W€ lrﬁ%éﬁgkl F&eﬁlfrdfi‘n %@ ntcfeﬂQBanprlmed

m ce focal area of anmat | o Exanpl e
Measair ement of TNF-aand IL-10 i n t he spl een during

¢ he BBy F PR B MBR EPudt Fefre AR e B cifhiBgrecal
Nadsh¥ese MR BSHRB B ARINRE bk ey sliRRiBh f&GbnRE.

Example 15
Effects of treating mice with a-MSH or RI ¢-MSH during the priming phase of EAE

[0167] Mice were immunized with MOG 35-55 peptide and on days 2-8 treated
daily with PBS vehicle control, a-MSH, or RI a-MSH. Spleens from individual mice
were harvested on Day 9 and mRNA cytokine expression was quantitated using real
time PCR. Fig. 13 shows TNF-a and IL-10 mRNA expression levels in the spleen of
PBS, a-MSH or RI a-MSH treated mice in the priming phase of disease. Naive mice that
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nonocyt es/ macr ophages by decreasi ng TNF-al evel s and

increasing |IL-10. TNF-aand IL-10 nRNA levels in the
wa@ploeas7e§ MOG prined nmice treated with Rl a- MBEN/082009/037809

native a- VSH were eval uated by quantitative PCR M ce

were i nmmuni zed with MOG p35-55 and daily treatnment

wireke 1Rt ionsied vidaViOke peptideryese ayedde quantitee bagline mRNA levels

e t
SR 787, AP PSS el RS R B v o
t Tlearma trNg- &hthﬂA&:oP@bkeﬂWdtlﬁP]B@lvlelﬁbEmbﬁdrﬁlant ly
decreased (p< 01) TNF-a conpared with PBS cont
af t BH168] d%l;fgd é%rualaﬁarrgpkﬁr%’at ﬁ’éﬁPO]éqqtf‘gl omqay)9 o by and evaluated
t [ [ cina | T,
575,55, D050 A 009D, b Ol Ptz Do
| skgw aldeerg@erRNICP-d\aad L \beindod the orMAticad Rito-MbH Dayted groups
ti nepoi nt the Rl a- dal\/BHtre :
o BpSeL oipre b et RO B Gort B | Py JEMERY Ssttaet (p<00D) in

Nehetk f §- RIS ERatkd fgtdﬂ 10 nipRRA \J«@d/ﬁiﬁ cM\@cﬁ)ld @Id@ﬁfo%gllﬁtthé Reg-MSH
earlier tinmepoints (Figs |ib and d). Although nhative

atrwseti gravatshewed didecreast in @Nﬁaeanrb&nlb Fompayed wathskaBBS group.
res or cent . ncidenc ase, hIS stud
s e e et Dein B R iRa it g 16eps.

Ievel s in the spleen conpared with PBS control by Day
17 of di sease progressi on.ERI ok H analog is able to
reduce TNF-anmRNA | evel s i een after daily

treat nent. Ryaopker dots BhE1R6E aR bRt A-ARIbSAgE Bfadlldrs _
response to MOG peptide [0164] The effects of treating

m ceyigoi h sBrelYRE0Y 10Rand BYRT acibh¥ e W etESBllined for surf
resg)o\rtﬂg]essﬁe tt';te I\/DGaéIS- %Upept:l?ége%fe?vg eva d‘é‘%e .rsur ace
Meggresworelepels ne@D8b t GBDMDERE-CIBE! pefidw detoarettyalteDaysys of daily

1 i EVRT b R ALTE) M abrtd i aatig Pygho no
NQURSMBNE 1RAKBRSLEH 13BH AT ethabek (TSIGAh hd GIRRPEET 1" or

to MO335-55 peptide in vitro by [3H thym dine
i ﬂfét&op oragtopbage ©Atpepslation & @mg;rttefateda’ﬁth @M:Sfé asBIprMSH (Fig. 14).

gt hah B o R sl 3P A e Gl SRt s s,
P@M%@Dl@%ﬁp&@ssﬁcﬁt ]@Vf:lﬂ-?@la nokRBowRh). a- MSH tr eat ed

group showed a slight reduction in recall responses to
MOG35- 55 peptide. However, recall responses to MOG
peptide in the |ynph node gelnhpl@@pul ation did not show

a significant dlfference |n respon3|veness bet ween t he

PBS, a-MsH, andff ' M CIN A e

[0165] Cell supernatant was coIIected fromthe spleen

cel [@70haNativerceVs3H hasl teee departed tMDBB G i5Bapeptipdby downregulating

( Wg%ﬁ%@g&? CttPlrough stlmuﬁatlon of e arn%g(grrtg?lrrlgceg{ors mCR), in particular

the melanocortin 1 receptor. LPS stimulates inflammatory mediators such as TNF-q,
MCP-1, IL-6 and IFNy and has been used as an acute inflammation model. Whether an
a-MSH analog can suppress inflammatory cytokines in a LPS mouse inflammation
model was examined. The levels of MC1R expression in the spleen and peritoneal
macrophages after LPS administration were determined. C57BL/6 mice were injected
with LPS, i.p. and at several timepoints post-LPS injection spleen and peritoneal

macrophages were harvested for analysis. Data show no discernable difference in the
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MBH, RI a-MSH). Cytokine |levels were eval uated through

a cytonetric bead array by flow cytonetry. Data show a
weleweasises in TNF-a, | FNg, 1L-6 and MCP-1 | evel BCT/HS190%/687809

the a-MSH and RI a-MSH treated groups conpared with

the PBS treated group (Figs 12c and 12d). The cytokine

| dvelsof MCER ImdNA eapressian pappgemnet the iEepeintste parigrrl

?%&ﬁgh&e@gp dén oy :’vgluo?s\lggﬁﬁlr?mg‘ér%loln%d n%fegg%%?l\ﬂf levels of

ThveT ER ab®ye IBtveamIVSIthap efelt iod eecbfvealtmdihal[laﬁgeaih @it fspletn tie levels of
CMOKI ne recall responses E§ ptide but did not
a

e mRb&é|errfp?16v4t?%?%mﬂaﬁe%§b& é@ecteaaﬁ?ﬂﬂéenﬁcreased by one
Eﬁf) ot-f ec'ﬁ() nQSH}] E@S‘Mrhihar F B Q4 rﬁhN@ ly@'ﬂs gf"%ﬂdlg{ in the

r|m [0167]° M ce were | nmuni ze
mplhemvaﬁa@ﬁnpme]sdmnmdmw days 2-8 treated daily

ehi.cle contr -MBH, or Rl a- MSH. Spl eens
' o M7E A dEmopst BRI A elrebrioin Pirea g Reanea
CHa@JﬂgH@ge‘% %M@aﬁ&l ®e Wﬁmﬂiﬂé&%s&ﬁp§ @héli%'ngél & |bett1'1e!T@pt1mal
13 shows TNF-aand 1 L-1 O nRNA expression

| Gvpeing fprwsmre&m Msmmloatrmmem G47HL/G/BHES Wermtinjdeted with

SR G0 bR e R0 R NP SRR SR 88 vy

quaminidteee i pazﬁ@bbd%&aﬁﬁg\frbﬁl@h@/l@fto DNBoaagdg | R bOISH analog 891
Treatment wth either MSH or Rl a- MSH decr eased

| &8 anajs qf@l"@%@“ﬂdﬂ%ﬁ@m ang hphisder aiihagigygvere added to the
c oﬁ ?c ? %%Fo%ﬁ{lﬁlay' g 9% ? i %thgbg? ﬂl& ﬁ)%fgégﬁ hé\@/‘ ?EIJIF ; \cqﬁ? g }Iﬁké&ged binding

C yffﬁktiyn& nlogwe VEC 1 RT ikt iacreheR plotenby tdlgimulhte LAMB(dhtd h.ot&hown)

c and 13d) a show a decrease in MCP-1 an
Beal Fsr?%BWF‘iHSlE hitysbroang vl NE: W%ﬁé@@sg}%e&tww—MSH
g Smplted GRR &Jh@éle 9§IRH>‘P (Flg/é?%h aW@$6¢). MCP-1 was not
SI gni tI y decr ease (p<0.01) In't Rl a- MSH

t aﬁfacttedjbg natine ocoViSEr tedtmeritiFRBSOo AtrcadinentAd diRSi dwBérged mice

t he a- trea ro p. s ovved a decrease in .

TRE M 36 PR B B g SR e in TNF-o
nandlirf-i @ReMGR dffecBeX MUP - 1Q1s| R¥Bafeddekeariclt bentdl (BRs. 16d-
treated groups. Exanple 16 RI a- MSH does not have an

eflﬁféctLownr fretes opbribeatirer keMSH o1bR) o-8p$1d ﬁn@iowl pltpwved the

S TR0 RE IS EUE) S UBT R int Fpe omu
C)tb@sﬁ@érftl}y sabived suppiayion of TO-& YndNETIMY 1avelsh a- MSH or
RI a-MSH in MOG 35-55 i mmuni zed mice. Data show no
difference in the expression |evels of CD86, CD40 or
CD14 in the splenic CD | bpxfple 18

Stability of peptides in plasma

[0172] The serum half-life of native a-MSH has been estimated to be approximately
10 minutes. Despite this limited half-life, the peptide is still capable of eliciting potent
anti-inflammatory activities. However, more stable a-MSH analogs are necessary to
increase the potency of anti-inflammatory activities and be further developed as a
therapeutic. A D-amino acid analog of native a-MSH (referred to as retro-inverso a-
MSH or RI a-MSH) was synthesized and is more stable than native a-MSH. The D-
amino acid form of peptides is more resistant to proteolysis and is metabolized at a

slower rate than the L-amino acid form of peptides.
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F4/ 80+ macr ophage cell population in mce treated with
a-MsH or RI a-MsH (Fig. 14). Results showed a simlar

W0 pevditsuigosvhen bl ood nonocytes were exam ned f oPCTZDBBNI/037809
CD40 and CD14 expression |evels (data not shown).

E(rg e 17 Effects in the LPS i nfl ammati on nouse nodel
[ 01 H0{73Nathessabalityri Rizs MsdE as egseiintiae byincabitiontin plasma or PBS

9 PO, R0 0408\ NG00 G ARt

pabluitey lof hcetditrite | @MLIO Mtak Mscd a[smmtrer andLlR&iﬁdimmals at @8ernal
i nfl armat ary nedj ators such as

and
| B AhiSE codiiy ety S%Plshwswf@ep At TSQrQrH{l‘iﬂoIrp/WMS (MRM)
QSIS e ACYRCOBRM QP Gt RPPSRAR ARLLATPI@H Miion mode. As
exlaowmendig THe, Mstbitmwetl aNa@lfRifexp nbegi3dmwurnintplesnspbetenas stable in

peritone hage frer dmi ni strat.on
abPs® Flaisv i M PR RAT 85 Dot PES HRE B i Pring B detectabe
[ d@gra@dﬁﬁm@ﬁveﬁ%’ﬁ‘é@k ti mepoints post-LPS injection
spl een and peritoneal nacrophages were harvested for

analGlgHk. T@%@Mm@c dP s ceofitdsfer MR pediBEoiMSH suggest that
R R
ﬁ‘ qelgl%k—flgos a &o%eﬁsi:rgﬁl\@éaﬁﬁ%etg%n a BISELD]?@I—E{H%_ 325) hI@Ilce treated with

H@\éﬁl\g&fdosb BE160IA% RI-9t V8H @1h-MIH hChmeaseablRNAuh emelssof RI-o-
of MO R above nauve mice that did not receive a LPS

c YAy eftgie24 rp buttbeigyese Ro dplectaklpdevelott oSkl hENRInEgsepost-
e 3@, m nutes post-LPS injection and then
dgrgér(tg{aegggl g} one hour post-injection (Fig. 15b). LPS
simlarly increased nRNA | evels of MO R in the spleen
above baseline levels in 0\ e. [0171] Data
denonstrati ng MJ R nRNA ﬁre@@og in spleen and
peritoneal nacrophalifseffdee afateslinveaio p3ptiddsnut es

post LPS chal | enge m ght be the optimal tinepoint for

a- My1781 Reor-WEH t@t@@e@ﬁd& &ﬁﬁzﬁﬁﬁ@ta D-Pad BUFOWTLCRIMEER to produce

injected with LPS, i. 0 mnutes later native
asigBificont lnaldlag MEM Gl 2695089\1 KmsHaanenn wirg Hitthe binghing &t observed

gﬁvz&lg%é aadli erfsor %?510 rTgthegsatﬁlcf): tf(:)tra}]p%aﬁ%(w&g @3 & '@H% dfable 1),

I'S an ana

hshdvsiag lthat fBtiRinaerisd pelwﬁie&”al@éjt@&dllji Gorith tifOfeCep@fihititesame fashion
sequence. The Rl a-MSH anal og 891 has shown to have

i At HERYe dAddiHen ﬁ@fa&wamu aryuRScso HsUNdermin AFHRW selegbisty

{S: -
ARGVt Ot Rie€ Wiaiboah et SHBMRAble SRIRG Bpis i
| obécneedrfat t}Nteteaf}WEBHRfW paptixtt @IMIDIR (Lampvapeptida 20). PBBdltlon of a
vehicle control (Figs. 16a and

aflfEuphsxpye ﬁﬁ%&r}’]\%o‘ép fod fqt@alglﬁgﬁ? W(rElil’\/&ip_hg%V\ggD improves binding
TE@W{U@C M—,P>§59 tT@ﬂdl) eRoR%h éBn?[%rable extent as stearic acid addition to the

N-terminus of HFRW (80-fold), but does not achieve the affinity seen for RI-MSH (4.1
nM), again indicating other residues in RI-MSH play a larger role in binding of RI-MSH
to MCIR than with MSH.
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with RI a-MSH anal og 891 showed simlar results with a

significant decrease in TNF-a and IL-10 with no affect
W@eooRATR708 | evel s conpared wi th vehicl e cont r ol PEFU§09/037809

16d- 16f). Lower doses of both native a-MSH and R

a- MSH anal og 891 showed the greatest suppression of

i nfl ammatory cyt oki nes. Deles#led8one positive control

consi st entgté(regh%g :iﬁ%}go tfdles,
MSH has

| evel s.

01 hal. i f
Lo; [fusL 'Jﬁ%e ¢ %%ﬁ%ﬂ%% %ﬁ%{e@d&%ﬂ il Pt R R RS Wigpgptice has
| aRighettahay bifterd effblt®nRBPbindR gits Mt 1 R khagapak 1efen MSH. As
eliciti nPg1 potent anti-inflammtory activities.

gwied Osnabiisionzof UBH an e peptige gesiduse 4 BE-MIG to the L-form
[ h t4 e
RS PR Bl A LATTRLAAAGH NI oGty nd
aahekpatadigginoérsivatdf e R-MBitb (rRHedn tigdR T @qasnce caused a 20 fold
retro-inversg a- MSH or RI a-MsH) was synt hesized an

i Eedyptien iwbinging rheieas dhs %reapqmqlg ehee okl Wadi-Bhe @ranPh@ has
Ofoeéﬂbe@‘ﬁbngg%o iSipPRE Bid B §strﬁ{1‘éh s%d@f%he C#&f%ﬂlesotﬂ&%édﬁues,

at "a slower rate L-am no aci
f stlemoo]ﬁermepitmdf&&o{l 0¥ BJundire hs‘tea-blelsset yifedt oRIRIaMNBHhwasn the core

d i ne batlo or n vitro at
STRW it Hpnnat et e Bpo uRisn obrsharuis Refe core
DE&%@;&&&H@QM&WRI’-M@I W8S e BGANARLdEpli®. a- MBH was
used as a control and bradykinin as an internal
standard. After centrifugation, sanples were frozen at
-800C until L MS/ M5 (MRME 1é(§hs using a d 8

col um separation and posi e ectrospr ay. i oni zati on
node. As shown iBif < e el s [f-1ife of
about 3 hours in pl asn, but was st abI e in PBS.

Howf0g7] ARhother\oktibsost abhc&némﬂigmﬂgher%ﬁnﬂ;nﬂ)r M @8RS based on the
showi ng. no det ect abl e degradati on over 24

[ G';TSPE‘P%PH hqgad-rarrang hedTIRW prytidsrwith plesyt Bl?tylgc Atitlyselpgfively and

Rg I ?ﬂ%‘?@ ﬁ:ﬁén g i ili]l? OIBHfRV\N?_f' M@?R 3&%&%2 eﬁ?ﬁ/gg@r eI’lO increase in

\Nﬂtehafﬁnls;y Dﬂ@}i euogsd RFMS0DbaagnRh (éwmmabph@ymj)}ﬂadlde (peptide

bl | eyel | - a- f 24 hrs but
REPE GptBe R0 bt KE of LY wllaterypor et §onmtriiced at the
pastiliine SRR pépiR)s47RVANRIIR a%ﬁn&sreﬁylrmleﬁfﬁa@aﬁa (Bdptide 847, Table

retro-inverso peptldes [0175] A core tetrapeptide
c dhidainensirptiag Chaphath R FWH, ibendengf i ialiered in 2 apnedlssdlowing

simultaneous interaction of the tetrapeptide sequence and the postulated aromatic

interaction site near the histidine-binding element in MC1R.

Example 22

Svynthesis of a toxin conjugate of retroinverso MSH.

[0178] A modified version of peptide 891 (Table 1) in which a cysteine is appended
to the N-terminus is generated by Fmoc chemistry. A conjugate of monomethyl
auristatin E (MMAE) containing a protease-sensitive valine-citrulline linker with a
maleimido-caproyl moiety for coupling to thiols is synthesized according to Doronina et

al. (2003) Nature Biotechnol. 21:778-784, incorporated herein by reference. The
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significant binding to MR (20-50 nM Ki). However,

very little binding is observed with the retro-inverso
wao008i1sm100f t he sane tetrapeptide (w Fh, 883, KIT/BS29M/037809

Table 1), showing that retro-inverso peptide fails to

fully contact the receptor in the sane fashion as

HPeaArde AadiIMMEYE ernjygrta are dropbatgd sup solpion ol xndaphngghate, 2mM
gfﬁg’ifﬂﬁ 5,6 ¥ 85 LAPHE adéllcle ﬁ%@%f@%%gg%—ghase HPLC (RP-

an affinity conp
obBEyed for the stearyl HfRM/peptide at MOR (1.3 nM
peptide 820). Addition of a di am nohexane stearyl
group to the retro-inverso wFh (peptide 882) inproves
binding to MJR (120 nM >R&fndlebs) and to a
conparable extent as stearic acid addltlon to the
Nt er milifiect of Rbpixpdanalogs en cANIR ingawinenelanipg eslblingge

affinltﬁ seen for RI - VSH (4 1 nM, again indicating
ot hHNM 7Pk sBeth estiveno M SH/BR{ BII a;M§H inergase odYIB levielsoin matiring

stuTus iR S By LBty R i R o ot yneter
pedifitRsiond t@lﬂ@&orarbﬁlu%hwcthﬁmm pyptile vidigd Elesitd URMP levels
in the core retro-inverso tetrapeptide has a

s p@rﬁpmzé aith the B pMpHiepads. et dogresprase pxgriment wanggrred out for
F
| Pl BT P PP e L Bt B 1 Faggianoms

t oelitshe L-form (peptides 884, 893-895) all reduced the

aff ni of .the ep ide for MR, Strikingly and
inclisbi o vtmwﬁ ahltiss: 516 Flempripnielagoma sl Wareliured into 96

R e I
mhg??ﬂi‘ tﬁgocgérfggvg%g%%gﬁgm il nfeQEGith Q%@gﬁig}gg/mp and FBS.

h
DMRitie) Whmrﬂwe@ amdepw trEdlat\;lﬂ? ?B%sléﬁll\gad)adddd trgthaselﬂmﬁoh 1his Cells
400- 1ol d F
e BB e HEL ST VB ey s FLL B0rTidF ABelp BuoR SHsp2- 593

t Ban oPRo ) hec R eerkty¥Y Qﬁé}t%ﬂﬁn agak A AP &kl RE ahfSupernatant were
relative inportance of each residue in the core

t esadap s dsgay. i Borskeharat L9 LRI semrd asHsitiva copteolsf RW

tet t le 2 end

ot [EBTRLA8E R el R De B ERRR g compericion
a(Al’ssz@NKin gAhleghemn Bibddidticty). fAr ceMlyfitd sanliasewlereriluted 1:100 for
observation that end-capping the Hf RWpeptide with

pReHYYis-but yri ¢ acid sel ectively and strongly increases

t he ity of HHRWfor MJOR (Ki =6 pM. However, no
in ?@%&%E n the affinity of a truncated RI-NMSH bearlng

a CBG%rrngMﬂ“mghéhympnmpylan1de (pepti de 847) was
obsg?ved a Ki of 150 nM observed for both the
peptide Y tEd¥%at the histidine residue (peptide

847kpd) BdviiRsiRET nopropyl - phenyl adduct (peptide
847 Table

878 vpkGwrfhe(d-buthionine)sys

886 RI-MSO05 vpkgwrfhsiiss

890 vpkGwr(d-Cha)he(d-Buthionine)sys

891 vpkGwr(d-Cha)hsiiss

892 SYSMEH(Cha)RWGKPV

893  vpkGWrfhemsys

894  vpkGwRfhemsys

895 vpkGwrfHemsys
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1), denonstrating that with RI-MSH, binding is altered
in a manner disallow ng sinmultaneous interaction of
w0 b@otist7oapept i de sequence and t he postul at ed BEDEBL002037809
[ nteracti on site near the histidine-binding elenent in
nple 22 Synthesis of a toxin conjugate of

r et [(84881/ eRgS@ltﬁ/sMur[r@mﬁmqmmB &l é@lla/wr@uttﬂqteéﬂwﬁelﬁi oo SH or RI
8 I n C

I\I-%gi\élrgl;lri]aztr?ilaﬁj £869 S’M] 8%6 d@g ¥ n%%:({]c leg Q&%gn&ﬂlotnl}glil%e of 107-
ofl 0ToNio REANIY |lev&],srﬂr(ﬁt1 aélllsf‘trdite(dl\ﬁ}:ﬂ@kERI aemm m 1] (xéMSH analogs The
prot ease-sensitive valine-citrulline li nker wit

il @b et b YIS thanadesy shewed supersyFee V@N%F%mpfsred with RT a-
s r

B?(ggtljg ﬁér}]%tﬁg e?&ﬁ@&ﬁjbf;%lillo%l ér?gfo ?gigp%s }01 aégg(é#ﬁ%gékh&@éd"ﬂl@ greatest
r ehprogeaent il k€peptiaden dred ANNWRRS 0@ mpmgalteé vathethe Re ubdSeldpeptide.

S R e RO AR T BE, vt
r @Uﬁ a8d Rhtﬁstﬁ‘e RPLS 18 BRIdph&e. - Se%ﬁﬁ'@ﬁfo?graﬁlﬁlt:ﬁﬁataoindﬂ‘able 2 for

anal ogs on cAMP in mnurine nelanoma cell |ines
[@ﬂ'ﬁ’@(]lathoth native a-MSH and Rl a- MSH i ncrease CAMP
| evel s in murine nmelanoma cells. R a-MSH peptide
anal ogs were generated to determ ne whet her
nodi fications to the core sggprrxce of Rl a- MSH pepti de
woul d el evate cAMP | evel s corrpared with the RI a- MSH

pept i de. %{tse spense exper | i@}, ms ¢arried ou ECso pM

a- MSH ana 0gs i'n the cANMP ass DY/

us nMISHur ifne 0BDO4 FI nrel anosm Cel I()s()O(I401 BO] MSHtr o 0.0004
Cﬁ:[l d\agfat Ur es. 9 16- Frmorine netamome okl s—were

clit & nto %06 we| | BFfa™MSHsk104%-del | 5] wBl p-MSH 9.7
g\ﬁarogllght in media itzﬁthalo tam ne and| pefy; %Igo and

FBS—Edrag—was—Termoy AeW—HBcH-a—wi WaS

add&®t o tlhe S 1s jor 1878 Ce|lsOwsre :Fen S8o®atefl 0.014
Wi t I a-|M5 r R [a- epfid al pgs , 8P1L,
wa,tmjw, WT)'?? 895) BP0 & by o gfté??gom 2.0
usi 8% a cAI\/P Gdlay kift agge super napent /\ﬁkre gsed ih 013
thesgg;say Q? 0| i h at—mitsServed—=as puai tve
cort+oetls—H0+8H—-AMWP |l evel s: Intracellul ar cAMP was
meadd ed Usi ngla cAMP conpetition Assay Kit (Anmersham

Bi O%ﬁé encqs) . (ﬁgl Cell lysate sanples were diluted

1.1 for lanalVysis 1 Peptides : 869 vpkGam (d-Cha) hensys

\.I-I-U_I.J
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872 vpkOGm frensys 880 vpkGm Fhsiiss 878

vpkGm f he( d- but hi oni ne) sys 886 RI-MS05 vpkgw f hsiiss
W@ plk@\wr ( d- Cha) he( d- But hi oni ne) sys 891 PCT/US2009/037809

vpkGm (d- Cha) hsiiss 892 SYSMEH( Cha) R\GKPV 893

VpkGW f hensys 894 vpkGaRf hensys 895

vpkOnr f Hemrsys[ 0182] Resul t s Clamsi ne mel anoma B16- Fl

cells were treated with RI a-MSH or a- MSH anal ogs

( 869} 872A s&%@antﬁﬁg pulg%?gq)&gntﬁ%gt ?eie%)c'\hvéiér A?ﬂ:gls melarfocortln 1 receptor

concentration ran I eve
(M DR, sz&ﬂ lesmpoeat c&x‘ihpMstﬂ'g Rioratedptptale heVing tidSdqasekngs.

ecsoonrineete Sttt Tanth Fet SOREPR DR RS R RLEID AN,

of a@ﬁ&@iﬂ)&% is Pt 0BSPRLY.CHi%nand 886 showved the
greatest inprovement in EC50 values in the cAWP assay

conpar ed mztzhs DHehaRD-BhavBHPlsept i de. I n summary, Rl
a- MsH a howed an .i. nmpr.o ed ose response and
EC50°r\?éT %CSH% C?CWWEPPI‘?F@ pI\/SH peptide. See
Fig. 22 for graphical data and Table 2 for EC50 data.
Table 2C ains 1. A substantiall ur ound t hat
Sob et | vel Griui Rl SRbE or vitheomfed sOBPRT RER G gigel
pSHABBANNRG kissdRbcd [ QEEDIRI D ARGDISHH)- %YSEQFDWQO 3).
sequence: H's Xaai Arg Trp (SEQ ID NO 1) or

D-Arg Xaa2 DDH's (SEQ ID NO 2), wherein Xaai is DCha
D- Phe or Qgﬁ‘bstﬁﬁ%l%gﬁl% doﬁlpgﬁlg‘ﬁrat {1861 ?rblﬁdé%el%oc@mn 1 receptor

pharmaceutical ly acceptable salt thereo
(MG hRpsxd cofmpehrai enniprisge adpad prapode Haaogriei ssqurgce

D 1 TR e B R B Kkt PR ) g X X,

subs‘x,@é}glhquaylsgyr\ealqgjmg@pg that selectively binds
nmel anocortin 1 recelstor , said conpound

conpri si n¥ada ipBtRipePtAlder Raliysig t he sequence: Xaai
Xaa2 Xaasxé?"i‘s"D)@y% B8 RIS PAR 589  SRal 0 Xaan Xaal

2 Xaai 3,
Xaay 1s Gly, or D-Ala;
Xaas is D-Trp, Trp, D-3-benzothienyl-Ala, D-5-hydroxy-Trp, D-5-methoxy-
Trp, D-Phe, or D-Ala;
Xaag 1s D-Arg, D-His, or D-Ala;
Xaay is D-Cha, D-Phe, Phe, D-4-fluoro-Phg, D-3-pyridyl-Ala, D-Thi, D-Trp,
D-4-nitro-Phe, or D-Ala;
Xaag is D-His, His, D-Arg, Phe, or D-Ala;
Xaag 1s D-Glu, D-Asp, D-citrulline, D-Ser, or D-Ala;
Xaajg is D-Met, D-buthionine, D-Ile, or D-Ala;
Xaay is D-Ser, D-Ile or D-Ala;
Xaay; is D-Tyr, D-Ser, or D-Ala; and
Xaay; is D-Ser or D-Ala;
wherein no more than one Xaa,.;3 is D-Ala except when Xaa,.; are all D-Ala,
and no more than one Xaa;_;3 is an L-amino acid;

or a pharmaceutically acceptable salt thereof.
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wherein Xaai is D-Val, D-Ala or D Lys; Xaa2 is D Pro,

D-Ala or DLys; Xaa3 is D Lys, DbOn, DNe DAla or
W@RWyss17¥ad is Ay, or D-Ala; Xaa is D Trp, TrEI/US2009/037809

D- 3- benzot hi enyl - Al a, D-5-hydroxy-Trp, D-5-nethoxy-

Trp, D-Phe, or DAla; Xaa6 is DDArg, DH's, or D Ala;

Xaa?i s Dleremmuphet clpte 3, pidicampayng cpmgrising a polypeptide having

- .dyl -Ala, D-Thi, D Trp, D 4-nitro-Phe, or

thgs‘%iuggg&aas is DHs, Hs, DAg, Phe, or DAla; Xaa9

I s DX43d, XaaDXAs{Xad)Giat Kahd Xame Xaky Sedo, X4, Kad)l Xaa Xa@hn,

is DMt, D-buthionine, DIle, or DDAla; Xaan is

D- sevherginXagi 5yD1YaN a; Xaai 2 is D-Tyr, D Ser, or

D Al a; an;gagz(q@b_lffois D-Ser or D-Ala; wherein no nbre

than one Xadi I3 is D Ala except when Xaai 3 are all

D- Al a, an¥amas bdeye, DPham @rfeMeai i 3 is an L-am no

aci d; oro% ha{;imceuti cally acceptable salt thereof. 4.

The conp bl aim 3, said conpound conprising a

pol ypept iﬂ@a_; hamiTig, THe DSSBLeMeifenyladh, %@qzyd}@%ﬁﬂ&\%-methoxy-

Xaa Xaa Xaa7 Xaa Xaag Xaai 0 Xaan Xaai 2 Xaai
TwpherleifheXaai is D-Val; Xaa2 is D-Pro; Xaa3 is D-Lys,
D-On or N.e;. Xaad 1s.G3y; Xaa is D-Trp, Trp,
D- 3- benzoﬁ%ésn?l'[g(r/&l O_g,ﬁ' "B- hydr oxy- Trp, D-5-nethoxy-
Trp, or DX&hes DX, DsPhe, fhe, D4-fthdrb Phe BB pyridyPATED-Thi, D-Trp,
D- Phe, Phe, D 4-fluoro-Phg, D 3-pyridyl-Aa, D Thi,
orf-Frigtroghed 4- ni tro- Phe; Xaag is D-His, Hs, DArg,
Phe, or Eké!gfi‘s D-His, His, D-Arg, Phe, or D-Ala;
Xaag is D-Glu, D-Asp, D-citrulline or D-Ser;
Xaaig is D-Met, D-buthionine or D-Ile;
Xaay; is D-Ser or D-Ile;
Xaay; is D-Tyr or D-Ser; and
Xaay; is D-Ser;
wherein no more than one Xaa;_; is an L-amino acid;

or a pharmaceutically acceptable salt thereof.

5. The compound of claim 3, said compound comprising a polypeptide having
the sequence:

Xaa; Xaa, Xaaz Xaa, Xaas Xaag Xaa; Xaag Xaag Xaajg Xaay; Xaaj, Xaajs,
wherein Xaa; is D-Val;

Xaa, is D-Pro;

Xaaj is D-Lys, D-Orn or D-Nle;

Xaay s Gly;

Xaas is D-Trp or Trp;

Xaag 1s D-Arg;

Xaay is D-Cha, D-Phe, Phe or D-Thi;

Xaag is D-His or His;

Xaag is D-Glu or D-Ser;
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Xaa9 is DA u, D-Asp, Dcitrulline or D-Ser; Xaaio is
D-Met, D-buthionine or D-1le; Xaan is D-Ser or D-1l1e;

wXa@w/121708 D- Tyr or D-Ser; and Xaai 3 is D SerPCTig2009/637809
no nore than one Xaai 13 is an L-amno acid; or a

pharmaceutical |y acceptable salt thereof. 5. The
conpound %fﬁal@lsé%/'M% D-dathdoiaerpoldriés: conpri si ng a

pol ypept i hawvi, | sequence: Xaali Xaa2 Xaa3 Xaa4d
Xaas Xaa %a%g;%ggr%@&ﬁ)(aa Xaan Xaai 2 Xaai 3,

wher ei n XQad,, isD-Dyvat D-S¢agaddi s D-Pro; Xaa3 is D-Lys,

DDOnor DDNe; Xaad is Gy; Xaa is DTrp or Trp; Xaa
i s D Arg;X3aai? )-8et cha, D-Phe, Phe or D-Thi; Xaa8 is

D- Hi @lﬁé}éinﬂosrhorgm d )&agl}is Qh 1. 86 ;aéﬁ?i o is D Mt,

D-buthionine or D-lle; Xaan is D-Ser or D-lle; Xaai2
i s DrhyphaonadouGenlly aaoeptddasuli the®oSer ; wherein no nore
than one Xaai i3 is an L-amno acid; or a
pharmaceutically acceptable salt thereof. 6. A

subsi.ant i AlstitystqitinBy porpoupducdopnpisdimnga polypeptide phvide the
having the sequence: D-Val D-Pro D-Lys Gy D-Trp D-Arg
SCPED-His D-Ser D-1le D-11e D-Ser D-Ser (SEQ ID NO 4);

D- Vah_\ehn iB-Prob %S 8 Yo-Prp DPA%I‘}{eQD—@IigbaSQ'D'—"H% R18§-Ser D-Ser
D-lle Dlle D Sér D-Ser (SEQ1D NG 5);
(SEQ ID NO:4);
D-Val D-Pro D-Lys Gly D-Trp D-Arg D-Cha D-His D-Ser D-Ile D-Ile D-Ser D-Ser
(SEQ ID NO:5);
Ser Tyr Ser Met Glu His Cha Arg Trp Gly Lys Pro Val (SEQ ID NO:6); or
D-Val D-Pro D-Lys Gly D-Trp D-Arg D-Phe D-His D-Glu D-Met D-Ser D-Tyr D-
Ser (SEQ ID NO:7); or a pharmaceutically acceptable salt thereof.

7. The compound of claim 1, 3, 4, 5 or 6, wherein said polypeptide is
PEGylated.

8. The compound of claim 6, wherein said compound selectively binds MC1R.

0, The compound of claim 1, 3, 4, 5 or 6, wherein said compound exhibits at
least one of the following properties:

ability to selectively activate MC1R;

stability in plasma in vitro; or

resistance to protease degradation.

10. A pharmaceutical composition comprising the compound of claim 1, 3, 4, 5

or 6 and a pharmaceutically acceptable excipient.

11. The compound of claim 1, 3, 4, 5 or 6, wherein said compound is conjugated

to a biologically active moiety.
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Ser Tyr Ser Met Gu Hs Cha Arg Trp Gy Lys Pro Val

(SEQID NOG6); or DVal DPro DDLys Gy D Trp D Arg
wo@paseH s D-Gu D Met D-Ser D Tyr DSer ( SEQETIUS2009/037809

NO 7); or a pharmaceutically acceptable salt thereof.

7. The compound of claim1, 3, 4, 5 or 6, wherein said

pol yiept i AenathodEyaatingan agoimmpencdiHgsst AUCaLitandn gmsabject in need

G
th%ﬁ% ghﬁgﬁ%bg C?@{P%&%@%ﬁ"% gbj\oé? I’)}g\'l;ﬁgc‘?’eélyhglggp%bmg—gﬁ comprising
a pimnmmdczﬂmobé;ttsblaéxdlpﬁﬁﬁ andnetherapéthieall peffentivagmount of a
properties; ability to selectively activate MO R;

“%@%EP@?%V“PﬁgB1ﬂ%ﬁ%l%%4v§PF6 or resistance to

protease degradation. 10. A pharmaceutical conposition

conprising the conmpound of claiml1, 3, 4, 5 or 6 and a

phar Faceuthecasthgd gg%léﬁ é%l"éhf‘é%élsblﬂ@mom@ne Hisgase or condition is
segeg{mq t}féggr((f‘l%}ﬁ&{lﬁs%s%né% o% 1%111% ep{c egoslléé\’ﬁiﬁé[’b%{eg é | VIgaplastlc anemia,
Gmmé’etdyseas% cd&lmﬂheﬁep@roﬂme@smge arpua,tﬁrmrmmm&aodft]s@tass @utoimmune

or.co dltl%n,in a.subject in need thereof, conprising
uvetis a9r RpthRRiER W% d subj ect a phar maceut i cal

conmposi tion conprising a pharnmaceutically acceptable

exci pient and a therapeutically effective anount of a

n‘p@‘u nd A eeshad qfdrelagng: }nﬁamniatlog in g suhgegrm geedqthereqigomprising

ad??%% inBlo FLELTLn AR L LI AR A R T 3R inLeudcally
acaeptable Iela:lpiehtemdsn therapkuaiioel esffecyipe amourpifasoimpoand adcayding to

(3av§;2 g ase, coeliac disease, Crohn's disease
claigply PhYitis, osteoarthritis, autoinmmune uveitis

and myast heni a gravis 14. A nmethod of treating

i nfl ammation in ubj e in need thereof conprisjn
admi hi-st eTherfget%ladg 1@%@% vehereig spifap pliqnoigassociated with a

dl%@%é&é%tﬁ%@%ljo§¢ B&hstid %F Hﬁﬁlﬁ{ﬂﬁa{t ldo\veRERERE atlﬂl:@matmd
excl pi ent and apeutically effe i ve anount of

aronipoaliede ya etherad¢lagstsopiiasim ghstriBis add isShanicheart Elseél'she

nmet hod of claim 14, wherein said inflammtion is

associated with a di sease selected fromthe group

consitsti ny m:dthddlfﬂrecmmtgﬂryinlﬁbim]lg thinsagecjectivevinatsabgct in need

art rltls%ﬂﬂf ather%cberOSIS sori asi s,
theygek qqupprist npg £ prd bRt aphanaceglicahcoppipgiomprising a
pHaﬁgét{f‘chHQaIBIracbé'Hﬂéthé Eidiget A0 3RhARbetielIBLLFRBYE BmBunt of a compound

subj ect in need
according to claim 1, 3, 4, 5 or 6.

17. A method of treating melanoma in a subject in need thereof comprising
administering to said subject a pharmaceutical comprising a pharmaceutically acceptable
excipient and a therapeutically effective amount of a compound according to claim 1, 3, 4, 5

or 6.

18. A method of treating melanoma in a subject in need thereof comprising
administering to said subject a pharmaceutical comprising a pharmaceutically acceptable
excipient and a therapeutically effective amount of a conjugate comprising a compound

according to claim 1, 3, 4, 5 or 6 conjugated to an anti-tumor payload.
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t hereof conprising adm nistering to said subject a
phar maceuti cal conposition conprising a
web@emsioetit i cal | y acceptabl e exci pient and a PCT/US2009/037809
t herapeutically effective anount of a conpound
according to claiml1, 3, 4, 5 or 6. 17. A nmethod of ,
t r eatd ng hhe raeioad of flain s¥byleseinispidpetdumpepaydgad is a radionuclide, a
raﬁlﬁ)"s‘éﬁi{s{tﬁzkﬁg pﬂg{gséﬁsﬁ z%f 'arzsgeltngthﬁ gut“f‘ %Jﬁ@ %r oxm
maceut i conpri’si
acceptable ex0|p|ent and a therapeutlcally effective
g.rml . OfA% tﬁ:(o) p?l;sj{l]ltg; (Be a}gcl?a:r]rgllacgcglflg% é:?()r%l%lo%hon o§ %ljal(ref(l: é IaI%{ optionally
jnmaﬁﬁoh@ﬁﬁegi conprising adm nistering to said subject
a pharmaceutical conprising a pharmaceutically
acceptabl e excipient and a therapeutically effective
anount of a conjugate conprising a conmpound accordi ng
toclaiml1, 3, 4, 5 or 6 conjugated to an anti-tunor
payl oad. 19. The nethod of claim 18, wherein said
anti-tunor payload is a radionuclide, a
radi osensitizer, a photosensitizer, a chenotherapeutic
agent, or a toxin. 20. A kit conprising the
phar maceuti cal conposition of claim10 and optionally
i nstructions for use.
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