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WD 2004/ 101611 PCT/ US2004/ 014886 Docket No.
200M212- WOO NOVEL PEPTI DES THAT BI ND TO THE
waRYHHRERO ETI N RECEPTOR CROSS- REFERENCE TO RBCATEEN04/014886
- APPLI CATIONS 5 Priority is claimed to United States
;Dmkaquggm@nghyggtent application Serial No. 60/470, 245
led My 12, 2003. The contents of this priority
appllcatlon are hereb |ncorporated into this
it SOOI} EEBFIDRS. THAT RN KO THE £RY THROPOIETINRECEPEOR
THE INVENTION 10 The present invention relates to
pepti de conuorOSSRENERERCE TEUOHL/SIED APPLICA TIONS
erythropoietin receptor (EPO-R). The invention al so
relates to therapeutic nmethods using such peptide

C ORREIINE SlatnRd td UBiRdd Sti&ri@sicha %@h@ﬁowstﬂlihl No, 60/470,245 filed
i nsufficient or defective red blood cell production.

May B 2007a dét eomisats of dunprinsitt srphcetionpe berebsomprrpaated po this disclosure by
refercR@Ph deitcRRRGUNds of the invention, are al so provided.

15 BACKGROUND OF THE | NVENTI ON Erythropoietin (EPO 1is

a glycoprotein hornone of 165 am no acids, with a

nol ecul ar wei ght of p@bpwr P4E kiVedaldens (kD) and

preferred glycosylation sites. on am no-acid positions

24, 38, 83, and 126. 20 It is initially produced as a

PragussRht BReLRH el No %eﬁticﬂn@mpﬁﬁms'tgﬁ gt a%é’vmaéno@ Ghe erythropoietin

acids. EPO can occur in three forns , 13
recepigs (BIQR)- THbe Hverrign Risp aslaes @i tharageut mguhpdswsm sslﬁlepqptlde compounds to
treat Gﬁéﬁ%wiﬁﬁ%d%ﬂp%ﬁﬁ‘f&m QﬂJtiefeaﬁ'H Ged I?)ﬁ)ogac%ﬁ T;BQ&L@B&V Pharmaceutical

bi ol ogi cal activity, and nol ecul ar weig he asi al o

comppsigns; highrrompepe the Papfifs sorpRunds &the @Wﬁlilt??al arg Al pRyidecht e

(sialic acid) renoved. The DNA sequences encodi ng EPO

have been reported U S. Pat. hb 4,703,008 to Lin].

25 EPO sti mul at e BASKGROEND QF SHEINYENTIONf er ent i at i on

of erythrocyte precursor cells, and thus ensures the

production of erythrocytes. It is produced in the
ki Ermidyopaieim (FRD ¢ elyecmraiein hermong pEi4Ri qmino gyigs, Féh a molecular weight of

about@ﬁ%lb&‘ﬂt‘dﬁseg@? Lid GERALY Ei&éo@ﬂat@cfn s?cEsV&rhz!rRiﬁX ta&d BB& Ms 99038, 83, and 126.

I h synthesi s 1s Ind onpl e
It is @yﬂbhm uged ap asmrpwmoap@éﬁn ‘aﬁhjaﬁlﬁ@al memﬁe |of &3 am@pramm nEPO can occur in

three ?%ﬁlg'p%’ﬂj’ sanﬁ AGHETRS o d:l-lrlﬁ %Si%ﬁlgsgélﬂi;}gre%gﬁtyt Iﬁ)l\(/)sfrqu]éalfI garbcﬁ@lhjate c%mponents, but

nore i ron and synt
have the Ba:lgd pmlmnny, bidiogidal aqun}atami mobwarhzved)ghy.t ‘Bl dsiatodferB @ an o or B form with

d ir h | ohi ~
the tegglégl csﬁ'bgh}{ a%% ﬁﬁ%%{ ﬁclzla? gDm#a%g&%gsgeﬁcgﬁr&ﬁq%&ﬁyve Been reported
[U.S. @htaNgeSﬂBrOGS taliih]. at ed by the i nter acti on of EPO with
t L. t [ fot

oA th Rl el OB ol girtialifion G S ERRuE prafhgr cels and thus

ensuréd e ﬁaiod(lélt&ﬁ 8)}' eAz;ﬂgcg%yESX It Ng)g%dgaﬁélp%]th@ﬁl}iney“ Whédypoxic conditions prevail.
CT. IS

During P BHEA AT TEREH 7. B LEREe AR P& BB SV 1 induced; heme

comple@ althasisqd ﬁﬁlﬁﬂaﬂ&& ared the niithiss o ferritRGeteprsSitérbased. ETHese changes allow the

cell tgﬁ%i(geqqlg]}nh]%ﬂr{nr Q%T t%esm)g t%nctl%gal qlemoglgbfr)lf wglcﬁ tlrl? rn?a r<te %?ythrocytes binds

oxygen. Thus, erythrocytes and their hemoglobin play a key role in supplying the body with oxygen.
These changes are initiated by the interaction of EPO with an appropriate receptor on the cell surface of
the erythrocyte precursor cells [See, e.g., Graber and Krantz (1978) Ann. Rev. Med. 29.51-66].
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concentration is sufficient to stinulate replacenent
of red blood cells which are lost normally through
waghnrgoidl The amount of EPO in the circul ati onPC$/US2004/014886
i ncreased under conditions of hypoxia when oxygen
t rere ﬁgﬁ‘éseﬁ){n B9 sty 6&1ckitratidhstil Ela&har GHdrAh Qghy' 1§ in a healthy state wherein
reduce oxia may be caused, for exanple, by
tissueg 1ee{g n%uiff%ﬂlent [rBEsHH 0B Eom Hho GyPtingerIRhen & erythrocytes. This normal low
conce@8tdnU§ ki BBic to s8Rl 308 a e BlhiSort¥d BIEd ceﬁ?é RARH e tl&ﬁ normally through
. radiation, reductlon in, oxygen intake due to
48MZ3] ti tude or' prol onged unconsci ousness, or various

f OFHISanhnBHERP@ in R ciBSRANS Sndr@sSUSRhYRE
el evated EPO | evel s i nerease red bl 0od ¢ M"gsr gf E)?%ﬁl’a when oxygen

transpot bytdiqed (calsi ip e chenlaton iy rsiyopd r Bynosia resy bé rcgﬂtsnci dorcexample, by substantial
bloodAb<R gﬁ&héhq{enﬁﬁrhig% deWB&B ot BEred Wg@@ Eel@t?y 8@% el%(sjs‘af% t§ Fidlla%on reduction in.

in circulation 1s greater than nee of - nor
oxygen; igialie dak oy diehr dbiufls enerrlengedpmongsiasseess, ror ciariowd frmof anemia. In

respoﬁkre @o ﬁ@ﬁ ﬁf}ﬁﬁ%@tres@eé}%§g EPBRvef 368 H 8l ooH Qﬁfag}gd&{l&cﬁgﬁlmulaUng the

cell formation, this
Prollfffétﬂmfu eaythipid pregspiior cslipl Weeen the msmbﬁ qfcscdqblpmscqius diy pipsilagion is greater

than @Eﬁédtf&%ohﬁﬁ AL4UE By rekéﬂupéﬁ%n%' }]SCP g:%ﬁ gqﬁéé&@l}il%&nea% &e%lqzta&ﬁ

| ow or defective re ecen
s thrgruss ERQuieessendiol i die paoq%ssqfsec? bieodt qe8 formafiens thiphormpne has potentially

usefuElpRlidaich B RURY tHe Tdid oG AGY arfdQhe @reéﬁ?&%%@ﬁl Fl dHoRRASGaracterized by low or

states, disorders, and states emat ol ogi c
defeciiyer reg blogei L) praduetiondi Regent Sidies hevmprasidedri dasis &, the projection of EPO

therap\f%gi?éé@}t Bra %rle%l of dist 8 él)at\eié &%rde{gaa%ﬁ% a?els of 1?@%%3%% g%r%%ﬂlanty, including:

tic fibrosis [see,
beta-t]mé@ﬁsmlp i [see] O5dawiR 147, alp(bﬁ@iﬁhw@yi gHﬁstmem)h sf]rz,ﬂdl-213], cystic fibrosis [see,

V1ch19§k§ oét%rﬁ%bgqel)edg?ﬁcef% B{ZII?" pre &%Sgnd%éngtrua‘f dls%%l% [see, Cotes, et al.

neacol 311 ear m-a of
(193) [Bsige]. Ostely Lyneacobh 90:3048H3) eaﬂrztaaem@@ﬂpmturlsclacﬁd Haz'@ et al. (1983) Acta

Ped1a§2§ca§§li2’ ’@'89@[ sﬁﬂ%ﬂ Gobd g,ﬁ'y 5%@ @‘ﬁaﬁﬂ’%& ??g%%ﬁ%&%it ch. Phys. Med.
Rehakslpéééw -BT4ghspagesBight [Dea Wunat e al.. (19849 4. JEApDI. J’hysbqusz 178-182]; acute

bloodFl)&XZ egl %5 ‘ot 6B '(1]9%3 %rlta?_l;ﬁa%mta%:l %gﬁg §§(§ E%IS% [seeM [Huaa ‘et al. (1984) J.

Lab. Fh@eMedelﬁ)éaﬁméSO and 58 9% ynd) Lipsdhith,. et Qi ﬁl98$)bﬁlood 63:502-509]; various
neople;,lsﬁg dgzefge %égei aag&ﬁ?éals(g ? gﬁlgo%nldll e g%)]l%-scls aIBamlg g t za).s(1983) Cancer
5:110hd toprach iSeleively, abnbr(e3) eDiylatyng@oil 8% 269- %Eeeandmmﬂl mkyfficiency [see,

st i (RPYERIO 5 1B 100 20 Sz o

| Rouifiéd, dbmngypequs B0 h@Shebs chiyantdrized{U &l Pat( NO8ZP7TML95 to Hewick]. A

DNA genc%:,l enc%aﬁil ugsa e%f%[ Eﬁgd EH d fﬂ%&p&e@%{;&g P, 1(;.)<%'<I:S’recomclglnan’cS polypeptides

een charac
with théesgimelbjochgimicadisad ssthlge:abmomﬂmqs gs ER@aNBRO.pArredoirdihant EPO molecule
0.pr

with O?lg?sggcﬂalil&g giéegﬁ(c%f tt%%ﬁ'c%%g na‘nll3 OC él Ity ggﬁn pé%dglced [See, Sasaki, et al. (1987)
J. Blol ﬁ:hmnc%@g%ﬁé)l-lzp?&jper ti es as natural EPO A r econbl nant

E . i | i gosa ari des |dent| o.th .

or 5 SR B ot o8y LBORORT OOneR, 7, PRk Sy radE it a ool
membgene bpUrBiSEyeptaO Iitial Biralies, @tgmmnﬁﬁﬂe &@ﬂﬁ(ﬁd t2lB7iedlated 6m mouse spleen,

ERO appear s b :

suepcyle P RPERR 5P oefise SRR SoriBio? o RabPaicen hling spprovimate
molecn]gr:‘epghts of 85rﬂ00 iDeltorsstand il @35000U3kltons, rasprativelye[ Satvyérhérai.d1987) Proc. Nati.

cells isolated frommuse spleen, suggested that the

EPO- bi nding cell surface proteins conprise two

pol ypepti des havi ng approxi mate nol ecul ar wei ghts of

85, 000 Dal tons and 100, 000 Ddi't ons, respectively

[ Sawyer, et al. (1987) Proc. Nati. -2 WD 2004/101611

PCT/ US2004/ 014886
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Acad. Sci. USA 84:3690-3694]. The nunber of
EPO bi nding sites was cal cul ated to average from 800
wO0Qo0410001 per cell surface. O these bindi ng sSPCEAIS2004/014886
approxi mately 300 bound EPOw th a Kd of approximtely
Acadd&:i 8 A Ra- 9@@50_46@5‘]) "Ih%hrlnﬁertobEP@ %ﬂ:ﬁl r{% g% \pﬁtl\ﬂ}ﬁlg lEtP &Dtov\cqv%llage from 800 to

a reduced aflnlt%‘n proxi mat e
1000 ger ol surfapg g Of thyse Epding s1@h@npromteg5m b@g@@PO mmth a Kd of approximately

90 er( DA, n\tvh&t t’ﬂg Yen%l%glgéeﬁéuﬁg Etha&nfﬂEE ﬁ%dﬁcédea%ﬂﬁﬂﬁ'&fv agarommately 570 pM

enic ér | asts, prepared from m.ce Inj
[Sawwrx # ¢hel98 In 1%10b tGhain 26F8680-5662] han Findeemﬂentl %udyemggested that EPO-
i
L e e e
eukealmowm prssest ¢ tatgloofAvbrendnagh04¢Vhigh esdb oot affieity EPO binding sites with Kq
4
valueES h@é}ﬁ&%ﬁkﬁéﬁ% 19 R a?cg g(t%z%ht ﬁk&%ﬁe}?‘ rhildsghuiZ 47 g% (1459 Blood 73:1476-
1486k ecept or (EPO-R) were encoded by a 10 single gene
Th
( ;_‘Sg%oegl % %@%76 fédctg@r{ﬁ&ﬂ%v['os?oﬁm s Bf %PO 1%96?) :5[ ég%) lﬁl vere encoded by a
single7gene.s fBis zemehas m;&qmgd [Bee, @g Jo@g_sggt]_c)l (BDﬁl)d?:lood 76, 31 35 Noguch1 et al.
(1991?851&31578 2983k 56, ML REATR L8 ( 1§d1§mr Db 1EE3IREH0 %E;C?_x?énple fhe DNA

enco pepti dé sequerices f
sequeppestard prrodidepaiiideeyeitirmdesi for R@The dad humbio EPOR the@&&zadetsmbed in PCT
Pub. & Ik rrent ugaest., t.hat.. bi k
ul g %@8@@88%&&@ rdggséf,l tt%g CI?ECQF%§de§ sﬁg B3t th blndmg E%bBQO EPO-R results
in theglimprzatiproandodetivation BPOvRENDRenolk@dss, wh1|ch Iresnlesmlstl‘ssequa:nt steps of signal

e r ns ct
e BABUEDL S5 01 3! 9l i ARSI 00 3B
USAe 892120t Ficdatied give ferERO-R fadilitstys b sekdnedageiBand antagonists of
this ngp%{i'tgllr:tg)%egttog agl#el alv%l%lfogi%% Bth[ lt% bl?aélgreec p?(g%%f%% gllo%‘sd[he study of receptor-
hganctammdcam {ni 4 yarsfy Qﬂrendoatmdtnemamhdm cpemtde rdiversity generation systems. These
systerf?'J 141‘191%6 tlhg epeib&&leggorrh%gaﬁ (ﬁ"a%ts%ma[ﬁi Slgnge%gl L[P%?ag ﬁ\}\f)le Sglﬂt},& O?; the "peptides
on phwh @Y@m blessiped @ng.S. FhicNe 5,439.91 £ aml Cm:]laudezl.t(m@O) Proc. Natl. Acad. Sci.

USA ﬁ’@g’ﬁg%g%: %g ?Ac%?{? s%thet?cyl ! em %Ez Sépplgéﬁs%e .aga’cent application

Ser. Nod 8466239bfildd Sep. w6,9,992?atand tlhb "VCB] W3R, sﬁhl&namn‘bllﬂ&ﬂ bblgmeredynthesis” system
I - 6382] ;

[descr?dﬁd nfléﬁglg%} elﬁi’ﬁ gglﬁg %‘?{ IPgTﬁfﬁ ﬁ\éor gﬁ/ll?qi?gL‘%S Sdgp g rﬁgmﬁcleﬂme 251:767-773;

Dowef de@wdoﬂ:(é%l) Aniu TSp. Madl «ihbm a7l c80; 28 U.S@ut. ND0S,424,186].

Sg’%n%é? thaI Ic‘% teS OEP Iea ei:,l' egy%sp]l;]%vﬁgg,?g)nl@ E'Sllvgt fr;#/ idlenatlrfgﬁ and are described,

for exfirchels o1 V. ISeHatJ NoslLb, $73 fRSﬁI 5,8300851 2nll 4338 547 toRGIgHRH) ez LNQPCT Pub. No. WO

96/40‘%%/‘5% %Qn;n Fogzor U(Se Bga#l éﬁ%@ﬁxﬂ@gﬁmﬁg 4?0773 to J'ohnson and Zivir,;

PCT B26: 97 WQ 80/38342d0 Bals; adddVO 0&@17@ 14 Bith86lintosky, SPRPth @@Sicular, a group

of pe tg%%;] c!lm ’cglr%gl? ? It psef? gogleasd %68r1 g@%ec? t %Mplgegg( 8ﬁ§h§hhlﬂn<f to EPO-R and

stimulate SEPRd¢penddas celb pﬁ’oTﬁBeraﬁﬁﬁ Bt Beytidbel idemtiftbdStoO9&e @AY cb@ain the motif
40749 to

simulll 14 GRendijt G plonfrion o it TS0l e o b 2gnomolar (20
and ZMI],M Qﬂ)hdé)ﬁﬁﬁtldemoﬂcﬂnﬂstmm @0 A0 b 1250nM R rddufled MNOstim¥dte 50% of the
maxi Oa%ée 8:%412f Bal u: tgq)d 01/91780 to Sm t h- Swi nt osky,
axigef ecl prolifgrajion fmulated by BYOy 5 un™ of pepti des cont ai ni ng
a peptide notif has been identified, nmenbers of which
bind to EPO-R and 30 stinul ate EPO dependent cell
proliferation. Yet, peptides identified to date that
contain the notif stinulate EPO dependent cell
proliferation in vitro with "BC50 val ues between about
20 nanomol ar (nM and 250nM Thus, peptide
concentrations of 20nMto 250nM are required to
stinmulate 50% of the maxinmal cell proliferation
stinmulated by EPO -3
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WO 2004/ 101611 PCT/ US2004/ 014886 G ven the inmense

potential of EPO R agonists, both for studies of the
wonparient bi ol ogical activities nediated by POTAIS2004/014886

receptor and for treatnent of disease, there remains a

ne@fed @e frfh@nsd Pataitiaf bPEPd)@@ag%hs{%eB&thCiﬁr P80 U5 int biological

of enhanced potency and activity. The present
activifigs, @iefiels bY ey eregtos e 6 riiseitisets of Slispie, Eierear¢mnins a need for the
ident@iB&HoAT ofdbePRELS BPOIR Qborkdtd BF eftRh&HERESSy 1ald ta@ﬁ\gtys e‘f’fl glrésent invention
and t hroughout the specification 1is Pprovide
provigies spghoppgundse descri ption of the present |nvent|on

aNthel tai andfor BHEHsHSH Soilbl AlferBMi¥s AUED sedli
rior art” to the present |nvention, & &{%ﬁﬂ%ggﬂf%ghe specification

. P
is proydeEnTiebiNe clegivthedgseaiene! thapesent mmeqtip@enddegotan@i@sswn that any such
refercR6O FSilor BRPL tHESeRht iV ARRL ! cal | y enhanced potency and
activity. These agonists I nclude nononeric peptide
agoni sts of 17 to about 40 amino acids in |ength that

conprise the core amARARYICE BES ON
L YACHXoGPI TX1VCQ3LR_(‘SEQ_FD7VO_—%@%‘QQ each am no

acid is indicated by standard one | etter abbreviation,

XOl"He%réE@ﬁthh%h&? pr)MdesOEP@ Q{n&% Vgsf ﬂi%tl&%t #ydﬁ%ﬂ%{ﬂh)lgmanced potency and

, and X1 is tryptoph
act1v1‘(y1 ];lixaqe)agorm;ts ELCWQ?)WPFBW@&]IC @ﬁpt],qig agcguqtﬁegf)ﬂ t«agbqne{l(} argigo acids in length that

compHid RS édte RRRD LG8 sARORE I VA PPW (‘g@ggﬁ%@ dli where each amino

nononers, wherein each peptide nDno

acid ig pslinated (by spfvinderd apsp diites wbblr@w@pm )éﬂld n@dnpmmas@é) bmlmnmefrme methylether
(Hsm)a%@ ‘qug 'u@pt%‘g%&&ewe 1Ln¥ el thE Bnalgh%{; a1lrr1e 2 —nae) as well as

, where ea no aci 1S |n
dlmer;cgteptgie agpipste thabgomprise KO pegtldqendmpmmsndwre(nlvg:ach peptide monomer is of 17 to

t
aboutqsv@?iﬁl%_ :g]l{aag ﬁ'{‘iﬁ{l{ %rSﬁ&ﬁ%n% 'i'_ﬁ‘ll?cf) e‘%ﬂgm?% dz%qﬁengé)iQREﬁ&oGPITXIVCQPLR
(SEQ AR pYQ: Ry Whera niahaninn. agid iy indiphted b!) steroyd wik letleeatdravanien, X, is methionine

(%) d?efﬂ)trﬂog&m@%&hyclétﬁern@%mz Trfdgf(t %eﬁgﬁggﬁﬁq% ?%a&qulﬁanme (L-nal), or 2-

re nodi fications
naphthylalanineoPael)l The potenel fof dlesebmmd p&ptrdtmgwrosrts mamble fuothed eahdnced by one or

more %Jd@ﬁéﬁ%@t I%flu € 8t 1@@5 t?%%‘?&ﬁ%l e(f]sallf%l Y§& d %oma@on and covalent

nol et 1 es. vent
attachplyatr piaeeRUIOF gadre qmi-yp‘dnglem (gtysolc Cﬂﬁﬁ‘)l weidticf §lhe hinyapén d@ther provides

phamﬁ&ﬂﬂ{:a?% &%nﬁ&r@tgg%d 5Py %]5 g%fndé’ arolmos S a %EAIS AP (LR various medical

condi ti ons usi ng pep ago
conditimSERISPRIONePOHe AgdEistsNVENTI ON  Def | n| t| ons: Anmno acid

residues in peptides are abbreviated as fol |l ows:

Phenyl al anine is Phe or F;, Leucine is 30 Leu or L;

| sol euci ne i S R HEINVENTIONM  Val i ne

is Val or V;, Serineis Ser or S; Prolineis Pro or P
Threonine is Thr or T; Alanine is Ala or A, Tyrosine
DefinitiensTyr or ; Hstidine is Hs or H Gutamine is @n

or L or._ K . L
Aé%l%l% % ?‘%! rﬁ?p%%des are %%re%atehéﬁ ii j’ihal}ly?agan@eds B]ile (E;F ; Leucine is
Leu oﬂyslsécmqme isTleQyrd; Mleth(b;mn}'nglem Mxﬁ/'ahﬁe 'EIWI of VY¥erAe @8 $br BES; Proline is
d cl. ne.
pro of . Pt om0 CAGHIC 15, 3 U, Bt U5 o3 g o s o
Glutarame fsd¥lh ong; Adparagaplit Ayl caINaﬂinnme is Lyd orKipAspartié Acid is Asp or D; Glutamic
Acid is Glu or E; Cysteine is Cys or C; Tryptophan is Trp or W; Arginine is Arg or R; and Glycine is Gly

or G. The unconventional amino acids in peptides are abbreviated as follows: 1-naphthylalanine is 1-nal
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WO 2004/ 101611 PCT/ US2004/ 014886 or Np;
2-napht hyl alanine is 2-nal; N-nethylglycine (al so
wanoewnoadisar cosi ne) is MeG or Sc; honpseri ne PCT/US2004/014886
nmet hyl ether is Hsm and acetyl ated gl yci ne
or NI( M‘@@Ethyﬂa]gﬁlﬁ@is@eﬂal |I\$~nﬁ&1§lglyeﬁle YARAIIGH 8L BarcdshR) fs%m or Sc; homoserine

pol yp rotein” refers to a polynmer o

o o
methylgihprs gg?‘d“%ﬁ%%ﬁe‘ggw?ﬂ%@q el lgyoraisfiho aci ds j oi ned
t ogetifee heleh O W%%p@@@d& “oroRny ngglts'tggf’ol%gr %f amino acid monomers

therefore af | east two am no acid residués |
that Fefghaeminn dcidy leingd ingrihyr ﬁl@ﬁgmmldehmiﬁ aii’pl;vpepttlﬁ@s are fharefore at least two

) RBRAL tebiBues & BAgth,! fhd@ t »
amm%m no aci d resi gzue%dl %Ig%w?%h Ee ?%H\?r H§’E9% %mq %ﬁ%{de refers fo a
polynsaiifie; thrd 4s oLy e Hew apinegsidiresidiies in lensth.albe povst EPQS 9gomst peptides of the
preseﬁﬂh%nhb@ﬁre%@%ﬁab@%w%r@ Qhaﬁ%'bgutrﬁsah%ém% dﬁ%&tnneng?]ﬂq ®¥hey are more

f y from about
Prefe@élyo&%éli’(&‘u &5 19 #hqubiyemhino Acigatsjgyepin Igesth. m\ padypeptidst in contrast with a

peptid¥, ttﬁhyaconﬁ)%ﬁé LA nuBY FFOIRAA %&d 30N gAY MR ‘?ftgé‘gén% oéf%egnde included
resi dues. Hence, the term pol ypeptide i nc

peptigss 3¢ Welbas laagengsapenses af emiperacidequences of ani no aci ds.
AspUSEL H&Elﬁ' 'Ehe f)llﬂrﬁ‘sep%@r%ﬁceuﬂbﬁ&”@c%%ﬂ&ﬂl&'a{elf%s to molecular entities and

accept abl e" re ers to [ ecul ar "entities
compphgs Shatiagh seenerally egerdedyenentell g, thog arcdetysiabgiallyetolerable and do not

typwzﬁly%r@du%@@ﬁ al@é%ﬁc BPYisin! ﬁﬁé&a@é lescdadl SIR QL gas%ncd%p(lgt QQEmCSS and the like,

|Ca %¥ pro uce an al ergic or simla
whenraé@@gqtqg toggmam sPrgimbhyi es uspdbhersin, diezteinn idgrnamehtichlly acceptable” means

r f en a

okl oA S 9 B PR EIRE Y D o

or othep gﬁ@railg rwgmgqﬂemhabgacgpq@@)@ [usgt mra}alrmgsg poy mofe pavécularly in humans. The
fn al t list

o FORRCAL e & S B URMEG ] BT b comprn

adlmfpﬁ%rlefha%@g eharmpenuticed eartiers aam hrestegile laqmﬂsnwh aspwatbn and|odis,liycluding those

of eﬁrcﬂelﬁlr' gﬁi:h%l Vgg%ﬁable o rsﬁ?theﬁ@&ﬁ%x? Sl,lchra\%:p?%lﬁmp S(ﬁ’bF?_I]’l oﬂemnieral oil, sesame oil

juvan I pI ent or ve
and thedipo W?@eruos aqt@dlm solusiow sadide s@ufivhs philcagneoe desiteoad and glycerol solutions are

Li aui de
T L e LT T e —
descriged gy Remniagion's Bharglawutlfslb&ﬁemss" pr&EMitMaitih, soybean oil,

m e "

aquszg%lsi Hs%t)%nb { lfeo%ﬁggfl& st nge?{] gootﬁgiJ ?(g!r)%ca%& ua\é\gves El%aéﬁg t Vgl binds to its
complgmenterly\pidegitally adtive [r@nptmaané actpza‘eﬁ the Mﬂeyel‘élﬂipﬂommd adblogical response in

' t.apl | ut
the re%e%lfot?,l og Eosenh%ﬁg h_aeg)%t loggcal aC.tIJVl%C (] r%ce%g O g ; : 823 in

ceu arriers
"Rem ngt on' s Phar rraceutl cal Sciences" by EEW Martin.
Nove I8SHhNEL 8hE- %mtsgrm agonist" refers to a
|

. i gand which binds to its
C Gip [peayent tizventidpi relatsg) rmmphgi'esahat laxeeagoriste pf die ERUAR and show dramatically

enhan@&i Sﬂo\fe%:}‘? gnd Qﬁ&%@t El? ese g%o 13? ogomsts a?eg gr%%mkg%%eﬁgtio Ca%tl)ut 40 amino acids in

onse 1 n
lengtlmné@gmgmserﬁgp dirdroigd edtl sayuerice ELD@ACGTXOGBEFX@’W(SE@MO 1), where
P a i S The present  inve
cach R bEFS, BBk o s RO I Bt b 5 3T RstioBlseROD g homoserine
methyTﬁﬂmv(tharmﬁ XG & thyptopbah@n)c Bdanhdiyﬁzﬂtﬂlme i@l’l-d?lﬁ (]Z-)t; R¥ibHyhylalanine (2-nal).
agoni sts_ar referably o t 0o apout
Eﬁ“ g ?ﬁeﬁgdggag ? S %ﬁr chuos lfl@'ng‘? 03?1“8“%0 s PHher wyftigers. The peptide
multinears 06 thec inergiog Uemc be LHACXIEERNEY| péaRRers, oSkt BigNe¥ order structures.
1), where each amno acid is indicated by standard one
| etter abbreviation, Xo is nmethionine (M or
honoserine nethylether (Hsn), and X1 is tryptophan
(W, 1-naphthylalanine (1 - n‘a?l'), or 2-napht hyl al ani ne
(2-nal). The peptides of this invention may be
nononers, dinmers, or other nmultinmers. The peptide

multinmers of the invention nay be triners, tetraners,
pentaners, or other higher order structures.
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-5 WD 2004/ 101611 PCT/ US2004/ 014886 Moreover, such

dimers and other nultiners may be heterodi nmers or
woaeb@riomilit i ners. The peptide nononers of thePpTﬂSﬁWﬂMLBS6

invention may be degradation products (e.g., oxidation

MoreR$@d bieh Sdifrs "BY R InR8HimQE ndgay ﬁjegér i
arg ani ne, and CGterm ngg am de ucC gngS T ?ﬂélﬁtlmers The peptlde

mono&pasdmgpwt BEeniig ghay fhe dww@riaamepnoﬁwse(fe@r, @eramm gtedvett of methionine

or depiidate® fgluidOnd) LESERAL, dn PS&nS
eenbo gl r%E i Sn aﬁg% hot e?\ocerr%}dtu?{rirke arléuﬂ%) ngh chﬁgatlon rPtroduc’cs may be used in

and a&}ﬁgﬁﬁ%ﬁewﬁﬂﬁqrq:dmag o Estoiresens mmmonah@rdbmedaﬁ@omnmgtsmhs heteromultimers
of th vehteRSoompAsd Gl % |

mil timers n%f “the %nvﬂégﬁeg rgﬁag%ee ﬂﬂﬁ? I{T?%Un%t Eég%‘%es In highly preferred
embo@mtsc @ﬁﬁqulglgermf thepiheentipOaR hogyomitaterpdies, |t1¢bg$:onfpr1td1mult1ple EPO-R
agoniSHRIPLRIbMNAe %{e%ﬁfo%{%i%t& %Ccor dingly, the present

invention also relates I meric peptide agonists of

EPtscrrdingh, g passerwinvertomeatsp ecdatbsyto divheaio (pep)ildp ag(&myofa?d)-R which show

dramadehltyV brdt¥ncell 'iboﬂ:ﬁ@}f ld %Vﬁ%qgé{:@&}&gs n%l% ar thg o(f iners o% the invention

i nvention rse
compEFSWR Relides dhat H@@Pthdlé@-Rmemet pepiedesr ﬂ"h@be d)lrdfﬁ‘rdd(:dlmenc peptide agonists

compREPEHARp AEORbnRerS YBkS& ol }%bt %#ong el RN t? ‘afjopt 40 amino acids in

wher ei n_each peptride nonone t'0 abou
lengthepid sepidseg) heicpre amitepctd saanneed A CHESGRINE, WOQRLR (SEWID NO: 1), where

each ﬁﬁlhg acig gy ﬁfdﬁ;@te&\@‘ o;l%ie}{%%lb{% %15 EQy 15%3?(8211&1@/{) or homoserine

where each am nd acl IS 1IN
methylether fspndeXn i trymephaxGW), d - nwphthyldmmume(l(ﬂ\d)) @12-naphthylalanine (2-nal). In

paﬂlcﬁ%ﬁﬁpﬁ%feﬁg E)rﬁ!;{ﬁﬁlﬁéfﬁlt éwlg ﬁlém%%{% r5ven ion c%#n?{ésrg wg &?qu?ﬁoiqgt peptides of

the Sal(ﬂzalﬁallo)amdlsmum@epartl cularly prefer red embodi nents, the
di f two EPO-R a
- eﬁgt@frg ling to E(ﬁﬁe %ﬂ%ﬁﬂﬁﬁég%gor% cflgegﬂgeéllﬁ W QEROES @ %ggrg eaqtb}ygfrom two to six
anﬂnotaéldsfeﬁi@leémgﬁmégﬁb@e]@cﬁted fiem Ianwe[fthd: ﬂh genttallp endoBEEL-a@@ acids or the
stereoﬂf)lﬁ«f:rﬁ:r Ebalnﬂnc{ L850 Wtbég %)138 to er al%' dr Jgjﬁeefz?rg SFqugnee described

i ndependently sélec romany
abovee feperainple, theispoienwi @S voll oftérebe a;iparded) it €ither tefmidu@68 Both termini of the
core s@fubfls; W Il be coupled to either or both ends of the

core sequence described 20 above. For exanple, the

s StpreirormeSe.gi, [D-amifit eridherfahp eragdednoertiohd) @Imife Bd¥dlsN Ubnatural amino

acids %’&h QQ EQ dﬁsg?n%éda%l hceldsr ‘f\{)ah]grl %(}e {}:%goﬁ\(}%%%qug 8 ngﬁf%onvenhonal

amino 31@1dg gnaymﬁmbmsuabblanvmppnems: ldecoﬁlpoxlihdaibf the present invention. Examples of
am no aci ds,

unconfle’nﬁ?rgil: &Iglkgl? ém&s 1n ude no agiérﬂgéé%,]tpl @ 1ne » AFAYAEY1alanipe 4ﬁaé(S}roxyprohne

O-phogghesgring sN-mteﬂiyl@ycﬁﬁﬂp M@Bﬁyﬁ;elﬁr@[ SRR AP Hi Rfne! h@-methylhwtldme 5-
hvdroRl eﬂsent ngenal (g{)hl Eﬁpl es of .25 unconventional am no
YEOROP IS TRt bRt SY ah e agifls ad o agids. 5 ani ne,
3(-)[:11;:1‘ mdgaﬁedtmmsl a’ﬂealscﬂpdﬁMﬂlﬁe OXIRTRY B @ficatibh BIAS RHRS &8s, modification
etyI seri N-f or myl et hi oni ne,

Cl ne,
ot the GiiRY K iiieiusis 8F S g e ara b GeceReemeicalanencoded amino
acids ettthe uﬁd:dfmélﬂbnaaﬁimm Red, d&dﬁfb@hdnnbﬁﬂie afle d:ﬁame RBE or more amino acid

t bl | udi
residud RPN Rtop B RAoF 2936 B v Pisied s eelmasificain is acetylton

(e.g., WlﬁEacxeadf bﬁﬁ Yor beHalvigrl SJbstﬁtﬁ@ﬁ @6&1@%@1’6? sﬁnegﬂggeggg eg}r%lf)ﬁgnglgt% 61n N-terminal

t.he n urri eneti cal
glycine,ig Agrly I\i\% 5’ é%gﬁgn%mr%?ﬁqﬁi@@eqh@enwm Ccermingh glycine is N-
methylglfyc1hhmec&,daom@mus@ﬁrcm).or nore anmino acid residues,

pepti de phosphorylation, and the |ike. A preferred

amno termnal nodification is acetylation (e.g.,

Wi th acetic acid or a hal ogen substituted acetic

acid). In preferred enbodi mehts an N-terninal




glycine is acetylated to N-acetylglycine (AcG. In
preferred enbodi nents, a the Ctermnal glycine is N

waorb@ybgiiyci ne (MeG al so known as sar cosi ne) . PEB/USED04/014886
2004/ 101611 PCT/ US2004/ 014886 Preferred peptide

NOPRIRES p&ftidé Hﬁn&ﬁ@§&ﬂw&§é§ﬂﬁ\l’eﬁﬂoﬂ ingihad gut aMot Bfafled B!
limted tO LYACHI\/GPlT CQPLR (

L YACHVERCHMOREWXfR (SEQ 1 D NO 3) (SEQIDNO 2);
LYACHWRmeG L(RSEQ ID NG 4); (s5QDNO: 3);
GGL YACHVGP| TW/ ID NO 5)

GGL YAERRGBIMEHLT (SEQ | D NO. 6SEQ ID NO: 4);
GGL YAGHVER @@M{@ (SE ID NO 7 .
(AcG) GLYACI—?EN%FL?I\?I\X/ CRG s D NO ) sEQmNO: 3);
(AcG) @@W@%@Wﬂ(ﬂl Wé)\é SEQ | D NSEQJP:NO: 6);

AcG) BEY ARV SEQ I D .
EBGEY)AgHgl\X/Gpl TV\X/GMT%Z é?%ﬂ% I D NO 11I\@EQ]IE’})NO ;
GGL YAGHSL YA @H%GEP}I QXSG (SEQ ID MSEQ][Q)NO 8);

COLYAGH %@m&@ﬁ k SEQID No: 9);
AcG) CHI\/GPI T/ SEQ I D ?
(AcO @SGA@HWWQEIW gai)@g@_m&@ve G (SEQSEQINDO:IS);

(A Q) GEXRRRETIR by MRG0 SEQUGHR0-A8);

LYACH( Bsm) GPI TW/ NO 1
LYA % BIT maﬂ»’@m@@@g | D NO (8BQ:ID NO: 12);
LYAC%G@%@PM& W%%‘Z_Egg :\B Ngo)(éﬁé D NO: 13);

GGLYACH GPI T
qmﬁW@Me@sEQ | D NEEQEZRNO: 14);

<Ace§@‘"’2§ﬂ?m%ﬁ@%%%8@§é%&%?@o' Q%%@NO 15%

( Ac G) GeYNEH ASHMERITR 2 HECVERBIREGS) SEQ(SER NONCRAP);

83‘&%%%%@%@ ) YORPLRG. (SEQ A MO Th;

GGL YACHLYFEHBPERIT(L-ne) VORI R( MeG)  ( SEQ(SIER NONCR T3);

(rc6 T AT g SEQ HREP )

( Ac G) GENREEHKE ) GPITH YCRELRGCQPLRG( MeG) (SISED ND: BO);

30) @BLYACH(Hsm)GPIT(1-nal)VCQPLRG (SEQ ID NO: 21);
GGLYACH(Hsm)GPIT(2-nal)VCQPLRG (SEQ ID NO: 22);
(AcG)GLYACH(Hsm)GPITWVCQPLRG (SEQ ID NO: 23);
(AcG)GLYACH(Hsm)GPIT(1-nal)VCQPLRG (SEQ ID NO: 24);
(AcG)GLYACH(Hsm)GPIT(2-nal)VCQPLRG (SEQ ID NO: 25);
GGLYACH(Hsm)GPITWVCQPLR(MeG) (SEQ ID NO: 26);
GGLYACH(Hsm)GPIT(1-nal)VCQPLR(MeG) (SEQ ID NO: 27);
GGLYACH(Hsm)GPIT(2-nal)VCQPLR(MeG) (SEQ ID NO: 28);

(AcG)GLYACH(Hsm)GPITWVCQPLRG(MeG) (SEQ ID NO: 29);
(AcG)GLYACH(Hsm)GPIT(1-nal) VCQPLRG(MeG)  (SEQ ID NO: 30); and.
(AcG)GLYACH(Hsm)GPIT(2-nal)VCQPLRG(MeG) (SEQ ID NO: 31).



10

15

20

25

(AcG GLYACH( Hsm) GPI T( 2- nal ) VCQPLRG( MeG) (SEQ I D NG

31). -7 WD 2004/101611 PCT/ US2004/ 014886 In preferred
wenhadongnt s, the peptide nononers of the i nveRCTMIS2004/014886

contain an intranol ecul ar disul fide bond between the

t VR G¥ehed BRbsEDEMY ake Blptidb ‘?ndﬁ@ﬁq@rsscﬁccﬂ@ ﬂﬁ@nﬁo‘ﬁuﬁ%{ ain_an intramolecular

ppnoners nmay be represente schemat i cal

dlsul@%@l{)%ckabr’qexl bb@@mymmtm@%@%ﬂhpxcmmces $th monomers may be

reprefhR8 8dHemb M8 hd Bovd: SO provi des conjugates of these
pepti de nononers. Thus, according to a preferred

embodi [ % | ¢ pepti deyaofixjdrerpvesent
i nvent :ngkg I}%ﬁ% @g@‘ or @l i goner itzed——t-hdr eby
enhanci ng EPO- R agoni st activity. In one enbodi nment,

t he peptide nononers of the invention may be
ol Thyomesent Zexgniting atsy préwades ]:Ghjlhgame ofithsderpeptid\thétiothe8Y Théaccording to a

prefe&doctnheSI i d?%e%&#o%?{ﬂ%apt%e 41 e a{f?g% %%’?U(’@)%?rg’fr@nzeldﬁg oligomerized,

theretp@phqng@gﬁ?@@direg@mnwywb;e Cterminally bi ot| nyl at ed.

These Qners_ar hen qligone d

| ncubg %ﬁﬂl\?\r}éttﬁ% egﬂ?a\r/nlo omer ftltle myentign %‘n {%Pgﬁo ¥1zed using the
biotinfsreptevidin systmm Bt@mrp]eﬁeétanlaﬂ@sldﬁ ppﬂitﬂispﬂmbﬁlefsuﬁ:fyelﬁeeﬁmthesmed by standard

[ buf fered RP
techm??énvrtg)g %ga%%l ?%r}j’éﬁﬁ ourojmersl may, ﬁ glft?rg{u?aélﬁrgbqtmyh’feg. These biotinylated
monogrls ceié ﬂ@ptOIIgbn@iZedly)b’ah@ﬁiatpmp\tflﬂd straprvatife [&Sg. /T8y a ke molar ratlo at room
o B QA RO By PP I, P S Pl Bl Crdogen) or 1
hour] [ dncp Varglualll oamltw cmbodamf:m bigEnflatednpKitidk egadmers&mBebé Yligomerized by
1ncubf}ft1§g Q%ﬂlt ! o%% otf mbng\aiZC &%ﬁ%ﬂ%’r zgaﬁ%ble[ %1—I§rt\e;b%{t{b8%esaie§ goat anti-
blOtln(ﬂg(irﬁpmi@dieb@ar(b&\l’ahﬁhabora(trtea,dimé%s}ﬁﬁg‘tcalt Dbge]ast one
Th | nk LI refer ably
geEeg %%b\é%lénglétg S the &de( eriszofe tﬁ% wilVﬁ@ (H]D?r% enzed by covalent
attachmpmtlt@ Btdbdsyorjteémhern%mﬁyl Whet lglkerl’(QK)Jﬂhofet&ﬂs priffarablyi, Elliﬂﬁﬂ?ﬁnot necessarily, a
Cira2 ll?lﬂlqg %&e&? O %Onﬁ}ﬁysf%mzl}al eg\% 5? Mvr(])e]d‘ég q?]{aggsge[ne ogt\llo?llally substltuted at one
or moferaghiGblelrayboh hendsiwither lots AlQMPUIHsGRSNt - N’é‘fer%l%lﬁl'e 1R Bmprises -NH-
k bstituted wth a
R NH]BJ%%?%\ ona}l\ﬁi‘owe%% sg %léc}aﬁle%e}/ su| sq)gﬁ?cggwglp ﬁg}ICB(E}’)ﬁ SIPP sHigh ah prsboxyl group
or an gmoweroupathaieerablee binbing dd Bgpthed rﬁlﬂ@hﬁe;’mdf@ir @?g” & m@@g@tpyesent on the
t
e 1 B S, ORGSR AR, VLIRS L 2 20 i
res1du¢ e\élemlmethe rcalaoi}y Prove asiteen (anverkal Ben drfat HeRyWOEORHY). In preferred
bdt C rq uj %s bee converted to an am de
embo 1mentst, e Eé{r»_}ﬁs%ges H HWCQBePE%@SP?%% @y sinpdtaneous attachment to
the C—ﬂenmkaﬂlambrdadgleﬁeiohencﬁoﬁla{ m nl of two peptide nononers,
Sé mul gﬁo%@}?aﬁéachnﬁﬂ the C-termnal am no

aC| "o 8FPE Fromen ke & yiipe Amideethe direqr ayabe illustrated
structukdlliglee shoksin,in Forghut 1] tQisti@maiied @s §Haemah P&uBYy be

illustrated structurally as shown in Formula I, and

summari zed as shown in Fornula I1: -8 WD 2004/ 101611
PCT/ US2004/ 014886 Formula | Formul a 11
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Mononer! N2H Mononerl CH2 K-NH2 H C Mononer2z 21

CH2 H2C Mononerl NIH -CHQ NH2 In Fornmula | and
woéanmbeill, N2 represents the nitrogen at om oPCT/US2004/014886

lysine's c-amino group and NI represents the nitrogen

atom of |ysine's Er@fllo group. The di negj g $ifucture

can be witten as [peptide]2Lys 5 am de to denote a

pepti de bound to both the a and ¢ am no groups of

| ysi ne, or [AMOp@mll-dei—Eﬁys am de t 0 Miemned

N-termnally acetyl ated d@gptl de bound to both It;b;g a

and s am no groups of sine, or [Ac- \No&Bhise,

di sul fide] 2Lys-ani de to'jdenote an N-termnally

acetyl ated pepti de boundHgo both the a and ¢ am no

groups of lysine with ch pept| de containing an

i ntranol ecul ar di suI fi c?q or [Ac-peptide,
di sul f i MejePs—space H-PEJB denot e an N-termnally
acetyl ated peptide bound to h the a and s am no 10

groups of lysine wth each peptide containing an
i ntranol ecul ar disulfide |oop and a spacer nol ecul e
In Fofraan] ang Farrawly &l Bhveplebonlsalienibeienanith dihide’ s 4O ¥ufhind N represents
h ﬂy Si ne and a PEG noiety, or [Ac-peptide-Lys*-
e n nsatpr: Mrgcseqc RRInQ FBYE- 7{ 1g)er1§ Strerdyretcan ke written as [peptide],Lys-
am dmrﬂéﬁjdté@ fde BBuldtb %Btﬁltﬁka& Ly
“beari ng E)(:'Dallﬁc?t erm nal |ysi nedaé&g]w g?o hﬁ%ﬁ@%ﬁégfe [4GRepidel,Lys-amide
to dengpig m‘eNﬁ«frmhqagy ﬁ@ef}ﬂ@ecbmpnde bané acbot thetdrend svamina haEy bf Tysine, or [Ac-

f tic
peptidy, AMMRdclys-aiidkel; (%n efS\?BI I\Eﬁ ﬁ?a%b ﬁ?ﬁ‘jﬁ‘ftﬁd PrRiidpbopRggtonboth the o and
£ amid goumfof lylsiel wikinedh peRide @orﬁﬁhlﬂg Wh %ﬁ%ﬁoﬁ%lgﬁdlm loéﬂ‘ or [Ac-peptide,
fa addi ti onal enbodi nment, yet h%ll ene gl ycol (PEG
disulfydelLyseperer-BRG gy éenlofer?P@éY'teEW{lalim?ty athdmeptldzésultdm both the o and & amino
groupP 8P lyisHe WIRNQPR beptidb QBntﬁﬁﬁgEh Entrd o%cﬁ@xl 8RR 15‘8#) %E&I tahspélcer molecule

be sinmul taneously attache termni

formni}ge%fs?v(g@n’bwgqag% beieen tb@ Ettprg@mg,qféysmq and yaeREG noieltye ror [Ac-peptide-Lys*-
NH, ], adfHddiaeaLy- 14Y86 Henotd et -

2]2pr of eraabl v @?&fﬁxnagtq n%né’essgﬂorah% of L%{\)T t%n?atl%ace%ylated peptide bearing
a C'te%ﬁ?léyweﬁlﬁl#%ﬁ?l@a%@fﬁ e ecanied Qﬁy séneds ognil enakh yf the two carboxyl groups

f imSldRmbdiULRD 288 PRG o FX

) O mee lonal faunct e L oc g?%gtlaﬁ\ﬁ@ lﬁ &Ivglelﬂ}}g%g%n\g %o thebplérogen atom of
lmmo‘é)‘ﬁceﬁfeﬂ%@"%élﬁmﬁld? borshe or nore PEG nol ecul es. Such a

rTQIII @f Wdtitieadl é?x@oo@f?rféh{:tﬂ%ﬂze n?%ne %SCH@G)&Q setve élg%e linker Ly that

where n is an I nteger fro mi's
dimeriggsifiyo peptisle papnoneisisios example d singloREY m@,etyl\i@@—m PiNBlaneodly attached to

theN{sQ%mmﬂmeac% iRk selected fromH, Boc,
Cbz, etc. |ns ar?em} eglyee?r from1l to 10. -9 WO

ZQOYF?t ﬂpﬁ@l P mm@@@l@ﬂ: Mﬁlkﬁll’(Lp) wbietyriepreferably, but not necessarily, a
molecﬁE'J@&gélﬁ'iﬁEWo ca%z%cm a4 ﬁ}ZﬁH)ngl &80T al e oP mgre avalFable atoms with

forman am de bo wth't
an additional functional group such as an amine capable of being bound to one or more PEG molecules.

Such a molecule can be depicted as:

-CO~(CHy);-X~(CHy)u-CO-

where n is an integer from 0 to 10, m is an integer from 1 to 10, X is selected from O, S, N(CH,),NR;,
NCO(CHg),NR, and CHNR;, R; is selected from H, Boc, Cbz, etc., and p is an integer from 1 to 10.
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linker Lit. In particularly preferred enbodi nents, the

am no group of the peptide bound to the linker LI, is
woheo4apsith on ami ne of a |ysine residue or the BCPh&A2004/014886

am ne of the N-term nal residue, or an am no group of

t hn gpfehelahboIRRGR! or[Eanﬁﬁ‘dJ §up éfﬂ:acﬁ%ﬁh&ﬁ%ﬁ&és% an goide bond with the

ficd ferred enbodlnents and m are
in <6R|%@( Ry, Prpfepred %%)dn%ﬁw T#ze agigoBowip ofthd ipemide botﬁlacrb the linker Ly is

the epgRh 'aﬁﬁle @0 B IR irEihus WF the ARk glfnﬁl'é ?ﬂlell\vflfégrgfnfﬂ%%{ﬂef Of an amino group of

" structurally illustrated as shown I n Formula
the qpEpnalseecey piolegiporfa rparticglady prefeuri@oembodinéntyb hotren 2nd 1 are one, X is

NCO@‘H)F,NRQH ¥ twd, R84 BOfs B0 %pdlmglqc ?le? %&m&g @&tén%n% SUC, ﬁé%{re%erred linker may

active am ne group capabl e Fmn
be Su’BGH@“W”Pﬁ”&%Fh%@IWFa@WWM ed wat er sol ubl e pol ynmer

species, for exanple, a P es such as
nPEG- par a- nltrophenylcarbgﬁg&@ﬁ EG NPC) ,
nPEG- succi ni mi dyl pr¥pesRaie X SPA), and
N- hydr oxysucci ni m de- PEG (N /%Efép(see e.g., US
Patent No. 5,672,662). A di epti de
cont ai ni ng such a preferreg |nker'%%§”be structurally
illustrated as shown in Forwdla IV. 15 Fornula IV
Monomerl O O N NH2 O Monadner2 Generally, although
not necessarily, pepti ¥éndicHers will al so contain one
nore intranol ecul ar disul fide bonds between
resi dues. of the tide nmononers. Preferabl
Opﬁofl%@ ﬁ?ﬁo AoHEHRFL DO TEMEd t‘h?1 bratp @qistctiyp @mine group Capabl)e/ of forming a

covalért boahwitles klhﬁblydbtﬁ\kétefdlv%r l@@lﬁﬁie pdBatr Qesle 'f(ﬁ‘@(ym;rlg %L G species such

f t
s RGBT P pa o Gh O UL NG T GnEHE PO mppignse (rEG-SPA), nd

N- hycirgoquoemgﬁldmpEG/&\]HSFﬂEG}e(se@D@Q”@S fenfINGES, 67580625, UAtcﬂﬁénc EPO peptide
npriLse nor e pacer nol eties. UCh space

contaiSe b prefetediipkefinay R gty Hesiica es shonDimForoRIaTY. a
peptide dimer. Preferablypogughrpacer noieties are
attached to the Iinke LK nolety t hat connects the

mononmers of a pepti d&° haﬁﬁo exanpl e, such 25

spacer noieties may be atta to a peptide diner via
t he carbonyl carbon of a Iy5|ﬁélkyﬁker or via the

ni trogen atom of an im nodiacetic ad¥4’ I i nker. For
exanpl e, such a spacer may eﬁ%nect the linker of a
-10 WO 2004/ 101611 PCT/ US2004/ 014886

Monomer?2

Generally, although not necessarily, peptide dimers will also contain one or more intramolecular
disulfide bonds between cysteine residues of the peptide monomers. Preferably, the two monomers
contain at least one intramolecular disulfide bond. Most preferably, both monomers of a peptide dimer
contain an intramolecular disulfide bond, such that each monomer contains a cyclic group.

A peptide monomer or dimer may further comprise one or more spacer moieties. Such spacer
moieties may be attached to a peptide monomer or to a peptide dimer. Preferably, such spacer moieties
are attached to the linker Ly moiety that connects the monomers of a peptide dimer. For example, such
spacer moieties may be attached to a peptide dimer via the carbonyl carbon of a lysine linker, or via the

nitrogen atom of an iminodiacetic acid linker. For example, such a spacer may connect the linker of a
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peptide dinmer to an attached water sol ubl e polyner
noi ety or a protecting group. In another exanple,
weuoeli/1ai@pacer may connect a peptide nononer t BCaMWS2004/014886

attached wat er sol uble poI ymer noiety. In one

pepti€TRAEE R aﬁa&ﬁ%ﬁ x&?e?%glﬁbl X gzgm\éwht%ﬁ%' (ﬁ rf)tecti(nggelgg (In another example,

noi ety optionally termn
such g spages Ay conBOTHYEPtideoupmentodn @mchmzttwomubspblymt mdwazt

{
Onﬁ R ABbAmBYaHE @Pic& rﬁaétg(?é;% gm? rﬁ‘ﬂqflg n%ohe%y %p%one(ailvetelgnmated with -NH-

al kyl substituent.” Tn one’e acer
linka ges @OOHbOHYE (-EORPHR 2raupa ahd)WBﬂionélMSlﬁytl‘f@bd(yﬂ @R er aptd zmaﬂéHleycarbon atoms

b
with 3 '}l’(%%ﬁ' 'af(_l)c?f %%sﬁgﬂrlﬁtng Oﬁlgéngge%bl gg@h‘c 4 gf’ Let }élci{] C@%Hawﬁ%(rﬂn%}é a lower (Ci)
alkylm@ph@}allmm‘t@@meé Wit mmonﬁ(groug)sad‘pdsa, cathaylmmpecrr aff@yhino group that
ena . . no hexanoi c. a

BB U5 LS. el BB DOA G4 o s, e

prererre
armn@ .hgmnwg aidx almoprefered dmbc(d;ﬁhw)ts thecamiex Aegaheic addieik &-dnlifo hexanoic acid

(Ahxf\f?&e‘rfér%a n i %Fé?e “‘%Xs%gc%h% g'ﬁ ei(%(anm aciih? &z&]%{fgg R%uﬁ'lglttlg zlPﬁ ]H—éerminus of a
peptidp; Sgpreptide toenihdl r@k‘@d? groupt imey bahhlm)dyb tlepr @ﬂ@xplf grdlpX oV ABx &ia a standard
amide cﬁlﬁﬁir?g Ory 4 ﬁgﬂageexgxﬂglg d’v e A.\'ur(1 i nOt LP B %%@n%gndst @ep%ﬁfiic}?ethe amine of

X"1S boun ef M nus
Ahx gy beAmkeerh@@rqumkgchn af thdmerrmwl karm;ol ac@inadaip stxfdatde@nide coupling. The

ol 081 A A8 0 B TS A, ULl s v

annmnVFornula V, and sunnarlzed as shown in Fornula VI.
15 Fornmul a N or la VI Mnonerl O no -
K- Ahx I\/bnOII’FTEr"u?a MononerZ I n ot her Mﬁénts, t he
spMeegmdrk - NH-R-NH- wherein R is aMaeeerl( d - 6)
al kyl ene gsEpstAtukedA with a functional gr such as
a Matidiget group” or” anomm no groupMdﬁaltmgﬁabl es
bi nding to another 20 nol ecul ar noiety. For exanpl e,

the spacer may be a lysine (K) residue or a lysine

arin d'&lel( ¢atiddiznenss, the ygdceares KB IRINE- W'ﬁ&%ﬁlmlstah&wmg)émylene substituted
s been,converted to an am de noi et CON

TN T K A SN T
molechial howityn gF&t exa@ple) e spac%ﬁ}cbﬂ)i Ayside- (KPrEs)dad Yor Qeiydirfeidhike (K-NH,, a

are each |nte ers whose

lysme\faﬁ%sﬁgﬁﬁ@ tf‘%?fé%’éﬁlcﬁéﬂipq? Bssi seveed tp An P spojestrCOML).

erlbpdierred tiabodaners, thd Behcer asitty @acthe folbRRAE kSudhese

val ues are |ndepenq%%émy sel ected fromone to about
si X, 6 |s zero or Y lP-EC i Ga{Eger-sel ected from

zer gut ten c%g ihat en ¥6ﬁf greater than
ofre™ 7( 1300 g S JISEPS VOBt Y HENIIEHY CaleckA In prefarred
embodnmbﬁts cup,and y alta reaﬂﬁﬁtégﬁf’s \&lﬁd@@ o168 @fein&per(dgmﬂyadéléc@d b one to about six,
5i %ml \w g %8zneetj to 1, and Y

i 2eF QS TS o il Berem pto Bogbiieh S BH R Y AP than o, i
two, aﬁ@Xoe Eelecte‘d ftolrd NHtolir anedn@@ﬂﬁemm;} siofetrid éibddehdi B pVAdd:c are each equal

and the spacer_joins the
to twol,\l\dbjﬁﬁ g ram{I % arg tOBiJ @n%}(]d%/&bp %ﬁ)@ em a pgpfliie @Ejler containing such a spacer
is illusk@{d schiothbtichIPTH okitanle G4, G048 8 linke i ky@inYbid the spacer joins the linker to a
Boc protecting group.

where™ g
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NH- Boc Mononmer 0 /K Mononer2 0 In anot her

particularly preferred enbodinent y and 6 are zero, a
wand4sioiaget her equal five, and Y is CO 5 |In PCT/US2004/014886

particularly preferred enbodi nents, the |inker plus

spacer noiety has the SthﬁﬁM&ﬁ}ﬁromﬂ in Formula VIII
0

or Formula | X. Formula VII rmula | X H2ZN HO Co 0 7
H N' v '"NHBoc H2N N'~O'~O'-"~NHBoc Noy—8M 10 The
pepti de nononers, mers, or nultine of the

i nvention may furt PD%%prlse one oronore water
sol ubl e pol yner noi eti es. ﬁfeyg ¥7J t hese polyners
are coval ently attMeheder?o the peptide conpounds of
the invention. Preferably, for therapeutic use of the
end- product preparation, the polymer wll be
In an(ﬁh%{rpﬁréle@erﬂsf praferrgd erahodisecabt and fanezeskiclande tqgmheﬂaquai ffitve, and Y is CO.

Wit paRRuBRY Brefddred %ln@&hm%\ﬁ? tﬂeeﬁﬂ]{ ﬁglup g;}aXéIE m01et¥3 Sl??e @18 Wucture shown m’

such considerations as mer -
Formyla I gaFempa IK. be used therapeutlcally, and 15 i f so,

t he desired dosa ﬁIRﬁH|atI0n time, re3|§tan to
!E¥%§T_CU

proteolysis, and © nsi der ati ons.

sol ubleN ymer may be, for exanple, Iene

gl ycol (PEG, copolynmers of ethylene gligirﬁgL%yylene
gl ycol, carb xynpthylcellulose dextran NHBoc
al cohol I pon d, 3 J- di oxol ane,
poly-l,BJ% triloxane, ethylene/ B8 ¢” anhyfiri de

copol yner, poﬁ§an1noa0|ds (either honDdeyners or

randon1copo|yners) pol y(n-vi nyl
propropyl ene 20

| [ [
E e B R B bt 38 iy PLRE HRitah Fsp it eomprise one o more
water Grlutlie mnbpﬁﬂryrnae&s aPdfclyy Geye hblyneisede Q@{'a\fé?llt@ atthed to the peptide

1 PEG Th
com 8 GLAS I RS SRR L2 ERC The ROl e

will ba rpbmmaodmech.lly/hccapenblar r@@ skiteGil te HERil e Em@too&?e%?ﬁ‘lt: desired polymer
i near, unbranched PEG havi

|nve on. c n
basea o K cpPacoR 4= Vi Dolymetipionas sharveri W Pouse espepentcaly, and

if so, ‘(h& dEB)redl dobages chrarlfiop ﬁ1ﬁfe§fe§1@tb1¥ce b@fy%@ﬂrs@ ba b c&ﬁféeé{? ns. The water
i n nDIeCﬁIar wei nor e pref erabl %

ht
sohbl Rl R Rt B GolyeLHERn vl GPROhoPorslrars of ctiylen
glycol)(peoygl'mhe (gﬁychtdAﬂﬁﬁym@Wlulg& &léfétra‘ho ﬂoEfDﬁnyWachh O{oﬁlgzlﬁ)ﬁq)mohdone

It i s understoo

artlc referre
poly-lg %}P’g?é %Eééﬁé ?thﬁEG(m‘"’cl"r”ré appidede cepolymsr gpalyaminoacids (either

homopM}ln’nerst ypirgibmy copakyn yinAgH f%H@ldOﬂE)ﬁ)@l LhQsh 0%
VIO 2004/ 101611 Sk Deb80470 Sehfine BOBS, propropytene
glycol hornop olymers, polypropylene oxide/ethylene oxide copolymers, and polyoxyethylated polyols. A

preferred water soluble polymer is PEG.

The polymer may be of any molecular weight, and may be branched or unbranched. A preferred
PEG for use in the present invention comprises linear, unbranched PEG having a molecular weight that is
greater than 10 kilodaltons (kD) and is more preferably between about 20 and 60 kD in molecular weigh’é.
Still more preferably, the linear unbranched PEG moiety should have a molecular weight of between
about 20 and 40 kD, with 20 kD PEG being particularly preferred. It is understood that in a given

preparation of PEG, the molecular weights will typically vary among individual molecules. Some
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nol ecules will weight nore, and sone |ess, than the

stated nol ecul ar weight. Such variation is generally
woebd4aoiciby use of the word "about” to descri beCT/US2004/014886

nol ecul ar wei ghts of the PEG nol ecul es. The nunber of

pol ymer nol ecul es attached may vary; for exanple, one,

two, three, or nore water soluble polyners nay be
molgcples Kdgeigst BAreEPdsmuelgsrihant thaatedi nobdecolr weight Sk miriation is generally
reflddEny i dfithRlveord bt B @RS RRYIUIBY SeidVor BE PRA! or

di ftergr ent, chemi_cal rggii et iees (e. g.?éﬁ%é)Gs o% gﬁloﬁe?g?sént
mol SCUPYPOhS GAYTT meitrules prclipd phasters du wbRl aRBritos e, or more
waiten eelnifle polyaanineypt atebedtPeh BRrogosioskt Reflel damk RAVHAY The multiple
aﬂ%ﬁ\ﬁ@ ]gorl nosrr%aPlgGﬁlgmnﬁzl trl (ﬁ%%attt ched therefo. _

Pt RTS8 e SPTy WeTtPRest shimual anoisticy (g 2j, iPRES of different molecular
weighr dheshéda plefe@ed acbodinrcef e atvbnfioh astitdngplales IHPOSK Whdlst peptides having
VG L p ! 19 _and. about. 6 . More .

%%gf er a%f’ 1;1?1%&1@%%%11@'5’%5%?0.' 8% F%%’YC O&Ofﬁ@%ﬁ%ngﬁl%fvlsﬁgslmﬁar’ unbranched
PE @dﬁ‘ffgﬁblm"gﬁf“ mcegular weight pitstrecmbout 1026d awd: 60DK Dore preferably,
cachitlesd tuhbrdncHed PEOIS0idd Bfs @Rt b & Ao i

301%) 1¥1Vi E%Va I eéﬁf arS wei ght oféﬁg@oult J96%&6&gl)]g)ofuor egé?lkD’ and still
TP EEF O PRE e AP Ut 5P BEPYEP itk & melgsuhr ipich af plequr kD for each linear PEG
mokdouiRing artioll B preTerted C Hb@EveiBiheHhdlechier wéika BF BE@hre Qlso contemplated in
such ) c?c{ﬂ%n%t GP%TI}% %u h.eg_‘ﬁ@dl ments. For exanple, the .

nventi on: cont enprrate SVEHgn R 2rengpiepagses FRPrRaagonist peptides
havieggwp dewore hiasai mpranvied PEGnmicied dttachad theibl anahede REGh of which has a

Rhst t | east e qr .hoth of ,
o B PRI A IR AR A o RS 0 e3P0 g cpppients
IMVRIoR F?HEF@W@ ﬁn%\@empams E]?@'Rfi@oﬂis(t Peptifles hatietwo or more linear unbranched
PEGHhodismmhsd tﬁm&]‘@to,@lebs@ YR RN Ha?ﬁ‘é;?!éﬁ&lﬁ%% hmgwee? ab%tr 4é) and 60 kD.

enconpasses EPO R agoni st pe_[iqti avi ngg two O

| i nB" GRBMHRTHhEEC PGB ke ligker gt dickdgs ttrepatids, megomers. In one
embadnsht, PRE iOfitatdadl eolbt A& ofe 1BRiRE UNAmiNGd &r@-tegﬁhm &% peptide monomer
of (ﬁlplgru aAﬁghand b6 krg.lﬂaé%.n onﬁz enbodi ment, PEG may serve

357 " PRRE TR TSt 2%eehef e pagst maiy wbaBFREfSmonoper or dimer. In
a P@fﬁge@ﬂm’@dimm’nl’EG BEGadhsd @tthelgitetndi@y af a b&p@asd difB€ In a highly preferred
e BB N TN Foa . e P 8 s o oB e o e e
moighytteat ereqtothe mepreser oframiepidp doer.a Iipeppticutidy pRfvaRE emigkiments, PEG is
attablilcl®S o SﬁlaEer Ig&etﬁ vﬁ‘feﬁf s%{drsﬁgtelemgtgge I:heﬁ)%)ea Ilp%mgg ﬁl?n;eﬂ l%% the carbonyl

to the linker noiety of a pepti dimer. y
Caﬂi?Pé?% %]?’?“é‘bh“@?f’o?fdli‘erféﬁ%g,nm@ﬁ@ qf8 lysing preieinken a spacer
noi ety, where said spacer noiety is attached to the

|| K__noi et t ts th f
T i Y R e T

ConfPBi@d | |Pept@it dimehed t 0 a spacer noiety, Where said spacer

desiptRii@tly 1s attached to a peptide diner via the carbonyl
carban of a lvsine linker, or the anide nitrogen of a

AF3S, nq@ml,m 5 Preferred peptide dimers of
the present 1nventi onéjg_ de, but are not limted to:
Conpquingh dReRiprEey&ipiRE €SI gnat i on  AF33065
LYACHMGPI W/ _(PIRG ,, K-NH2 LYA i HMGPI TW | QPLRGZ

PCT/US2004/-014886  AFE34602

OTT OO O U o4O 0v
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GLYACHMGPI TW VCQPLR N K-NH2 GYA i HVMEPITWV i QPLR
AF34395 GLYACHMGPI COPLRGN K- NH2 GLYA i HMGPI TW

WOQRURGI¢11 AF34601 GGELYACHMGPI TW QPLR K-N 12 €CGI/NA2004/014886
HMGPI TW ( QPLR AF32579 GGE.YACHMG | PI TTW/CQPLRG' -,

GEYA i HMGPI TW | QPLRG AF33068 Bi oti n- GGLYA

HMERPL TW/CQPL RGN -1 K-NH?2  Bi otin-GE YA i

K- NH2

R e
%}%’Aﬁ v1ﬁ

AF34350
Ol CGELYAI

K- AhxA

ﬁ}éﬁ?GLYAeHI\/G\ITV\X/CQDLRGZ PEG 3. 4K
4351 GEYACHVGPI TW QPLRG

3 RG HMGEPI TWCQPLRG
YACHVIGPI TW QPLRG 0 K- NH2
I—II\/[;QLT\I\Y/(‘('DI RG AE34753 | --'1

AFW%‘%MW%@G .. K-Ahx-Ahx  (AcG) GLYA

HMGPI T

K-NHZ

GLYACHMGPITWVCQPLRG/
L 1

AF34601

GGLYACHMGPITW VE!QPLR\

GGLYACHMGPITWYVCQPLR /
L 1

AF32579

GGLYACHMGPITWV CQPLRG\

K-NH,

GGLYACHMGPITWVCQPLRG
L |

AF33068

Biotin-GGLYAC!HMGPI WV CQPLRG\

Biotin-GGLYACHMGPITWVCQPLRG 7
L 1

K-NH,

AF33131

(IiGLYAéHMGPI TWV aQPLRG-NH2

PEG 3 ¢

(!%GLYA(EHMGPITWVCQPLRG-NHZ

AF34351

GGLYACHMGPITWVEQPLRG\

GGLYACHMGPITWVCQPLRG
L 1

K-Ahx-Ahx

AF34350

0
PEGsk—0 —L-GGLYACHMGPITW VCQPLRGN

0
PEGsk—0—L-GGLYACHMGPITWVCQPLRG
L

K-NH,

AF34753

1
(AcG)GLYACHMGPITWVCQPLRGN_

(AcG)GLYA(EHMGPITWVCQPLRG

K-Ahx-Ahx
7
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-14 WO 2004/ 101611 PCT/ US2004/ 014886 AF34757 (AcQ
GLYACHVGPI T WV CQPLRG K- Ahx- Ahx- PEGSK (AcG GLYA i

WOINERITOWY1 ( QPLRG AF35062 ri (AcG GLYACHVGP | PUINS2004/014886

CQPLRGG K- Ahx- AEx- PER0K (AcG) GLYA HVGPI TW/ , QPLRG
AF35218 r---i (Ac6) GLYACHVGPI TW VCQPLRGGKG K 12
(AcG) GLYACHMEPL TW/CQPL RGEKG AE35462 r~ (AcG)

AF34757 G| YAGHMGP, m RG.G KGG (AcG) GLYA
H I'FV\X/CQDLRG AF35 64 1 ke AACBe, Gl YACHMEP TW

VOR /?A HVGPI TW/OQPLRG AF33197
GBLYA I\/GPLI(..l_na.LJV QPLRG K-NH2 G GLYA CHMGP

AF35062| \J. lld.l) \&) F\I_OTFUU‘-F G.LWHDI_IIVLJ"[ I\J. al) Vv

0 |PERK- O L- GOLYACHVGPL ¥ (A xAbrt§BER@PLR( MeG 0 2

PEC2GRCLYATTOEPYROHREPRT(1- nal ) V C QPLR(MeG) / K-

AF35218 —
(AcG)GLYACHMGPITWVCQPLRGGKGN_

K-NH,
(AcG)GLYACHMGPITWVCQPLRGGKG s
I

AF35462 —
(AcG)GLYACHMGPITWVCQPLRG_

KGG
(AcG)GLYA(E GPITWVCQPLRG

/
AF35464 —
(AcG)GLYACHMGPITWVCQPLRG\_

KK-NH,

(AcG)GLYA%HMGPITWVCQPLRG -

AF33197 — 1
GGLYACHMGPIT(1-nal}VCQPLRG~

K-NH,
GGLYA(IZHMGPIT(1-na1)V(J3QPLRG/

AF34904 | 1
GGLYACHMGPIT(1-nal) VCQPLR(MeGN

K-NH,
GGLYACIZHMGPIT(l-nal)V(JZQPLR(MeG)/

AF35083 o) ,
PEG20k—0 —“—GGLYACHMGPIT(l-nal)V(l:QPLR(MeG)\

0 K-NH,
PEG20k—0 J-GGLYAICHMGPIT(I-nal)V(IZQPLR(MeG)/

AF35525 . ]
(AcG)GLYACHMGPIT(1-nal) VCQPLR (MeG)—NH

NH2

o

O

(AcG)GLYACHMGPIT(L-nal)VCQPLR(MeG)—HN NH—\_O/—/
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AL O MY ]l Dy u AN\ /.

QPLIRPYEY AGHNHETTVORLOPARENGP] T( 1- nal ) VOQPLR( MEGY AF35083




AF35525 (AcG GLYACHMGPI T(1-nal ) VCQPLR(MeG) --NH NH2 0
O (AcG GLYACHMGPI T(1-nal ) VCQPLR(MeG -HN N -15 WO
waewi/1asi611l PCT/ US2004/ 014886 AF35526 O PCT/US2004/014886
( AcG GLYACHVGPI T(1- nal ) VCQPLR(MeG) - NH NHEQ20K O 0 O
( AcG GLYACMAGPI T(1- nal ) VCQPLR(MeG) - HN NH / PER2OK 0
35563 (AcG) Gl YACHVEPL T(2-nal )\ CQRLR(MeG) | ~NH- |}

AT3SS2EGI0K ) G +h oA A iRLTg 2- nal )V C §
G : 1!

Q:’rgl( I\/%G)- HN NH-\_ agJAﬁgssé?S ( ACY3) GLYACH NH{PEGQOK
VCPLRG -NH NH, P EG20K O ( 00 !
(AcG ALYACHMGPI TWCQPLRG HN NH- @ AF3559 -
(Ac éﬁﬁé%#ﬁ%P Q{ P - oK 0O
GG (0 2

0

AF35563 | 1

(AcG)GLYACHMGPIT(2-nal)V CQPLR(MeG)—NEH
NH }/PEGgOK
‘) l
0 oo
(AcG)GLYA(EHMGPIT(Z—nal)V(;,QPLR(MeG)-}E\I NH'\_O/—’
AR3575 (AcG)GLYACI HMGPITWYVCQPLRG—NH
NH (PEGQOK
o O
(AcG)GLYACHMGPITWVCQPLRG~HN NH—\_OH
AF35392 (ACG)GLYAC HMGPITWY COPLRG—NH
NH PEGg0x
Y
0 boo
(AcG)GLYACHMGPITWVCQPLRG—HN NH-\_O/—’
AF33553 (AcG)GLYAC HMGPITWYVCQPLRG—NH
NH O
Kl Y “PEGaok
0 I o
(AcG)GLYACHMGPITWVCQPLRG—HN NH-\_O/—’
AF35504 , ]
(AcG)GLYACHMGPIT(2-nal) VCQPLR(MeG)—NH 5
NH
H Y “PEGaxk
0 o
(AcG)GLYACHMGPIT(2-nal)VCQPLR(MeG)—HN"  NH~ ~
L 1 o)
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AF355 33 t-~-1 (ACG GLYACHMEPI TW VCQPLRG NH NH~O 101
~PEROK O 0 (AcG GLYACHMGEPI TW/CQPLRG--HN NH\ _ /r O
WORBEASD1{ Ac(i ) GLYACHMGPI T( 2- nal ) VCQPLR( MeG) - NPICD/US2004/014886
\PEGoK 0 0 (AcG GLYACHMGPI T(2-nal ) VCQPLR( MeG) -.
NH~ O -16 WD 2004/101611 PCT/ US2004/ 014886 AF35219
HPEGROK | O (AcG G YACHMG PITTWCQPLRGG-NH CT 1 o

AFNRE %( AcG GLYACHVGPI TW/OQPLRGG H PEGR# 82876
GGLYACH( Hsm) GPl TWWOQPLRG ' K- NH2 | GGIlYA i H(Hsm) GPI TW/
J QPLRG AF32881 GGLYACH(Hsm) GPI T(1- nal) V QPLRG K- NH2
CALYA! (HOB R TR MRRLEE (36179
O NH
0
(AcG)GLYACHMGPITWVCQPLRGG—HN"  NH2
| —
AF32876 | —
GGLYACH(Hsm)GPITWVCQPLRG
K-NH,
GGLYACH(Hsm)GPITWVCQPLRG
L i
AF32881 [ ~ pl
GGLYACH(Hsm)GPIT(1-nal) VCQPLRG .
K-NH,
GGLYA(IJH(Hsm)GPIT(1-na1)V(|2QPLRG 7
AF35179 |
(AcG)GLYACH(Hsm)GPIT(l—nal)VéQPLRG .
K-Ahx-Ahx
(ACG)GLYACH([1sm)GPITU-1al) VCQPLRG s
AF35180
(AcG)GLYACIE(Hsm)GPIT(l-nal)VjCQPLRG ~
K-Ahx-Ahx-PEG,g,
(AcG)GLYA(llH(Hsm)GPIT(l—nal)VCIQPLRG
AF35463 [ |
(AcG)GLYACH(Hsm)GPIT(1-nal) VCQPLR(MeG) ~
KGG
(AcG)GLYA(|3H(Hsm)GPIT(1-nal)V(%QPLR(MeG) s
AF35090 [ -
GGLYACH(Hsm)GPITWVCQPLRG(MeG)
K-NH.
GGLYAC'H(Hsm)GPITWV(IIQPLRG(MCG) 7 ’
AF35148 |
PEGzoK—o—-(AcG)GLYACH(Hsm)GPIT(l-nal)VéQPLR(MeG)\
K-NH,
PEG20k—0 —(AcG)GLYAC'JH(Hsm)GPIT(1-na1)V(iQPLR(MeG) 7~
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(AcG GLYACH( Hsm) GPI T(1- nal ) V QPLRG K- Ahx- Ahx

(AcQ GLYA i H(Hsm) GPI T(1- nal ) VOQPLRG AF35180
WOACEIBYACH( Hsm) GPI T( 1- nal ) VOQPLRG K- Ahx- Ahx- PEGEBX004/014886

(AcG GLYA j H(Hsm) GPI T(1- nal ) VCQPLRG 7 AF35463

( AcG) GLYACH( Hsm) GPI T(1- nal ) VCQPLR(MeG) KGG  (AcG) GLYA

AF35149

HCHs ) GRFT(1-nal V)V i OPLR(Me@  AF35090

e e

PEG20K- O ( AcG) GLYACH( Hsm) GPI T(1-n )v QPLR()/EG)
PEG2OK- O (AcG) GLYACH /K- z

Bl

ovebsohiblinn Cedsliterio e adioe 0 S

T(1- naJ\ \/ ) -NHNH2 00 CJGLYAl

NH

R -
F35168 |(_|/(A }_;@)n%i%kéé% g_g w{gig N NH- }3) SH QEF%F/%; PEGzoK

(AcG)GLYACH(Hsm)GPIT(1-na1)VCQPLR(MeG) ~HN NH—\_
0

NH \r(PEGzoK

AF35361" é |
(AcG)GLYA H(Hsm)GPIT(2-nal)VCQPLR(MeG)
AN
KK-NH,
(AcG)GLYACIJH(Hsm)GPIT(2-na1)V(fQPLR(MeG) 7
AF35595 | ]
(ACG)GLYACH(Hsm)GPIT(2-na1)VCQPLR(MeG) —NH
NH {PEGQOK
5 A
O
(AcG)GLYACiH(Hsm)GPIT(Z-nal)VCIQPLR(MeG) —HN NH—\_ /—J
O
AF35564

(AcG)GLYACIH(Hsm)GPIT(Z—nal)VéQPLRMeG) —NH
HNH |(PEGM,K
0 0
(AcG)GLYA(IJH(Hsm)GPIT(Z-nal)VCllQPLR(McG) —HN NH—\_O/-—’O

Still other peptides of the present invention, including peptide monomers and dimers, are as follows:
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| PEGRRoK 0 AF35361 (AcG GLYA

OO (ACO GLYA | H(Hsm) GPI T(2-nal ) V T QPLR(MeG)

O NH

( AcG) GLYACH( Hsm) GPI T( 1- nal) VCQPLR( MeG)
H( Hsm) GPI T( 2- nal ) VOQPLR( MeG) Z AF35595
( AcG) GLYACH( Hsm) GPI T( 2- nal ) VCQPLR( MeGQ)

NH\ /--J O AF35564

0

wolebisng) @RI T( 2- nal ) VOQPLR( MeG)  KK- NH2
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mmwm'~-mmmmmmmmmmm-ma ?27a m3 3 33 3 3
33>zz2z2z2z2z2z2z33333333332zz2z21212z21712
we 20047108618 3 3 3 F- t- FF- F- FF F F- 3 FPCEAUSEN04/014886
F r- FF F F t- t- F- 1- F- F- F- t- F- F- F F-
F - F F F F r-F t- - F- F F F JJJJJC/
aa WE - - --JJ >3 F >J- - - - -
The peptide Seq\‘}en\?%ofvihepﬁfs@t gvention gam bap@send alane er @. Coa}unctlon with N-

termifal SAdBr CReind eﬁtenﬁons%f tl?e * tl%‘ cLl}@JLl] 8\.}%}%}1@10@ a%:]?e &aiturally encoded

aaaaaa
pepug@asegpgw (9ptgmatty with (gr (sgd)s@‘pn@z/ @nh@D I(Oﬁ-ﬂdh@ﬂly(ﬁcdlﬁm@ sequences the

exten@%ni &a@?nc‘lﬁd@@n@dg}%o&gdﬁﬁﬁogls om(l: %t}on tléer seg(uegce m%dlﬁcatwns or

combknagorps ag dgsirse by thpsw skillgd in the grthog exanxple( and uot>11nﬁtadon§ nbﬂurally-occumng

sequehceslrhay%e fid1-4dn Ughler yaljtfallilel{étsﬂ%ﬁlcfﬂﬂyvncﬁ_\% a}%ut? %51%1)85t9?t10?s f9 provide a site
for at@jzhlvgné of aar‘té)hyqlqaq% KBG, othepayr@rQrcheQikd vid siddihdinZodjudtidn. In a variation,

the aﬁi‘n}o a?d?u@tl?\ltl% %s@s(al uﬂ\larﬁzaf}n} éﬁa} ielpﬁelhfé E Tﬁc}e % % }%ah})le with the human
1mmu}1e Pys}en} Bsign grofgins of alKtyaes e grofied] 1n1:lud.1hgjm1huﬂog]o’t\ﬁl153ec{hences adjacent

to or 111 nl:ar ﬂ}lo}Mym]cy to e EPO- d{] %)61].189&8% %qu%nc‘%s gf ﬂJlC present % 9n 4ith ébwrchout a non-

0O Wa. Z0
1mmugogp‘t[yhpj smex@eq@n@e Phetyge ofkemtpdiinedt i3 at(milmKnc@lobuﬁh Eha(h }vag the EPO-

R act@atglgléecglegceQYgllage cg’%eovaga&e RJJQ%M of%[?a, heavy ang/or thq ghaén a

a:CoC7F-z a~~aaaaaaa'~ aa- NN-~-a Amyv
Prepagat ~pVvpv~-vyv~ M n

OWOO WO~O TO Q d O0OO0OOOO0O0OO0 OO
PeptchsQﬂthé&@ Or mMmMONNN L is WO 2004/101611

PéChF @mﬁw@‘;’l’&%‘@m@l @aY\IbCPNpHed\Ib}ZZCIBJSMaI\m&hwwmow iMtkS art. These
standdNP Hhefods 1ﬁcl§decex91u§v§soﬁd gﬁase %m'fﬁe@s g}almamo%d gﬁase 5}-)-1)5}-1%6;- gl-leglods fragment

+ +++FMmMmmMmmMmm?o
condegsagjory c]@sszgpabscﬁ,lt@ngyr@e@s,aand re@o@hiQrPIANA technology {Se¥] &1, MeMfield . Am.

ChemMNsde. 1963 85:2149].

In one embodiment, the peptide monomers of a peptide dimer are synthesized individually and

dimerized subsequent to synthesis. In preferred embodiments the peptide monomers of a dimer have the
same amino acid sequence.

In particularly preferred embodiments, the peptide monomers of a dimer are linked via their C-
termini by a linker Ly moiety having two functional groups capable of serving as initiation sites for
peptide synthesis and a third functional group (e.g., a carboxyl group or an amino group) that enables
binding to another molecular moiety (e.g., as may be present on the surface of a solid support). In this
case, the two peptide monomers may be synthesized directly onto two reactive nitrogen groups of the
linker Ly moiety in a variation of the solid phase synthesis technique. Such synthesis may be sequential
or simultaneous.

Where sequential synthesis of the peptide chains of a dimer onto a linker is to be performed, two
amine functional groups on the linker molecule are protected with two different orthogonally removable
amine protecting groups. In preferred embodiments, the protected diamine is a protected lysine. The

protected linker is coupled to a solid support via the linker’s third functional group. The first amine

-22.
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Vi NNcoNhzzzzzZZKK[CKRK a>0 1010.1-1-
protelﬁign@- éfoﬁ—js Eelgb\)\%’d,l\]%njlw\}]lé’v\f]ipsﬁ p?tigie :%)f ?]]h'eﬂdirj'ne%is nyxﬂthé;sizg:!c‘f oé) tlaeggrst deprote.cted
amin@n)ne{y@ ’E_he? the sgcond gming peotepting grogp (s¥erhovedpand the seaondIpefitide of the dimer
. . N . .a a a_a_ a .
is syrrgﬂ:si_@ec_ﬁon:ﬂ\thc_ase_%o@ @p@t@te_@ affi’un_% nffln%y.NF(\% e%éﬂ%ﬁﬁ%(ﬂge %s%}w% m81e6r of the linker
may be protgeted with Afloq apd the sgeopd withyFaog B this Oase, the Hmac gOuf) (M not the Alloc
. 0 .0.0.0.0.. .
grouph ;’%ggbegre%oge%b% tr\%t@erg \gthgi Qn;lQiJ%gQ Lé)%, z@é %g)%l;glge dn glnget}gl formamide
(DMFS],ng the Brstpeptide shain synghesized. SThereager e 2AlBc 3r@1p3may e #moved with a

synthesizgd.4 This_technigue may be usedgo gengrate dimmrsawlgran theasequeficed ofl th two peptide
. . . : a aaaC9 (9

chaun%euél é&gﬁ%@ 8%&?@%%19 g%éél%@t @é@ﬁﬁlff&%ﬁﬁ&%ﬂ-Ft?{f‘el?ﬁngﬁrogpsofoxbcygteme are to b(f

used tgconirol @ipulfide papd ormatign ¢} digyuasel belowlthiskeBmique Mud-be Tsed eRen where the

. . . A . 0000O0O
final a%nn§> é(()m% se uécr)lgeggg th(% p\éﬁt@egh%nsgof % dkn% a% 1§en§ca§ 000000

0 Bhage gmyltgeoys-sypthesis of-thq\peti@e Qaids af 6 dind offoQ RLQ @ t€be performed,
two anhJQ ﬁfn\cj‘tll\o\il'al\] gr‘?h%s gf} Pe ?in?eerm%ezgﬂg a{ﬁlaarroﬁe%tjd ?WiFlJ %fN%ﬁqure%ovable amine
protecting proupy H1 preferred erabodirflen@y the' prattctdd didthinéfis d pro@bted Ysihe.d The protected

. ) . 2. U. U i9 U (7 (7 a
lmker%s g&uBfelZ %@% ioglfogi%fg vg}%g:gnléef 5 tlBr réctlaneg gEPUp- %Igghés caeefc%% Hwo protected
functigrgl groupm oHthg liykey MolkbuldNam Sinitaied\shy ddpidtattet) fnd e ¥wb peptide chains
simult_@ne%usl}'f syat}%sigd Qonallhéa~ dé{)?%t%}\e%éfnin?s. 3@08«3 t}\%t l#]in_g&fﬁé :’gechei_ql;lﬁ, the sequences of
the peptide chains of the dimer will be identical, and the thiol-protecting groups for the cysteine residues
are all the same. _ ]

A preferred method for peptide synthesis is solid phase synthesis. Solid phase peptide synthesis
procedures are well-known in the art [see, e.g., Stewart Solid Phase Peptide Syntheses (Freeman and Co.:
San Francisco) 1969; 2002/2003 General Catalog from Novabiochem Corp, San Diego, USA; Goodman
Synthesis of Peptides and Peptidomimetics (Houben-Weyl, Stuttgart) 2002]. In solid phase synthesis,

synthesis is typically commenced from the C-terminal end of the peptide using an a-amino protected
resin. A suitable starting material can be prepared, for instance, by attaching the required ai-amino acid to
a chloromethylated resin, a hydroxymethyl resin, a polystyrene resin, a benzhydrylamine resin, or the
like. One such chloromethylated resin is sold under the trade name BIO-BEADS SX-1 by Bio Rad
Laboratories (Richmond, CA). The preparation of the hydroxymethyl resin has been described
[Bodonszky, et al. (1966) Chem. Ind. London 38:1597]. The benzhydrylamine (BHA) resin has been
described [Pietta and Marshall (1970) Chem. Commun. 650], and the hydrochloride form is commercially
available from Beckman Instruments, Inc. (Palo Alto, CA). For example, an o-amino protected amino
acid may be coupled to a chloromethylated resin with the aid of a cesium bicarbonate catalyst, according
to the method described by Gisin (1973) Helv. Chim. Acta 56:1467.
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sequences of the present invention can be present

al apg Qﬁm%ﬂ” eé)%’t?p %nﬁlt ' an (#1 eprg!'ect{n%(rj g‘-roﬂﬁ la sa?quiyg% for example, using

C-term na i ons o
trifluerpaestis peid gTFrb)wr khgdmeiﬂmrcadcidy(lﬁfth):mdmdns inepgantbesobRa NGBS temperature.

th.or. subtantlall W|th non- nat ur al |
Ther s, Sty wildn hisd e 28 surasleb sha Hbip s Heviaa ey bound peptide
chainadrlietd-gmo p@bstiht @RSps 126 tidke RAwAL o Y3Sseflf inhd'GE of s epbwme synthesis of

nce nodi fications or conbinations as desire
Deptiqe B R AR R PTO GG SO cRem tEilaergaogel, acetyl), aromatic urethanc-

type bﬂofﬁcﬂi@t gréibs [A21 Bén2l1biyeRS6¥ r(Cbi) Gnd I@HERE Qf:bzm){plgﬁc urethane protecting
partial | ength and may i ncl

[ -1 h
gmupélif Eﬂgf{w%{fﬁoaﬂs (Bog), fopiopriexygarbping, cwbhemQxammmﬂ and alkyl type
prote@ingGadupeo t‘l%/@rlﬂah@il tﬁﬁ@nylﬁfeﬂﬁ}l} Méﬁ?ﬁﬁethy@ BX}ICQI%OIII};I E‘Ilenrl]ééé),aallyloxycarbonyl

i de ¢ ation. vari ation,
(atof], i 1SRG Sroncsnipters by KantdbIOn of
S ePeaeehiif pffﬁé@ﬁng BoGRRBlchn &hé% 1'els}exts ﬂﬁyﬁ' %E@ a:hg the like) remain intact

nmmune system ' Fusion proteins of
durm%) PEAS and isriot it o e rﬁ@g‘ﬂe@m@ﬁctlw 9%@119 @nm@s‘felald}l@cmmbchng group or

during @o@pling.N TIRAEPEN Blotebtidd gfddf FHRRPLR ¢ éﬁsx}aﬁﬁt ﬁﬂ%ﬁ th? completlon of the

equences of the pr esent 1nvention wt
synthesisof the fshprptidandivrdes sepetion eopditiensdhat wihaottajtprethofarget peptlde The side

chain @AM FBAupd for FYr inemmﬁgﬁ}glﬁwp&r@nﬁ h@tc %uef?\ﬁlltgg lb%lth?{/)%ﬁ;g Z-Br-Cbz, and

ﬁéactlvatl ng sequence in place of
2,5-dighlgiogenzgl ThRgidg rofAing rqupgfor Ashinclnde U@Zﬁr%@dmhbr@mzyl methyl,

hyl,Qhd t '
ethyl, ﬁ&%}fégﬁﬂ%@ Sgéf?%gggiﬁ‘c% %ljal:?pﬁvfg% "t?lllﬂf)a{rr]ﬁ Cer mbﬁleé ace?yl benzoyl, trityl,

tetrahﬁi/r@%z}né(}j Wyh R &<dightosebensil. iod €bk nthersidershain Qroaﬂctlng gbgsdor Arg include
nitro, St aREAT d (& hodS,,] nCL&éﬁEnt?ﬁSi%e{f‘do}{ S %ésgoﬁgl?%g d Mts),  2,2,4,6,7-

sntheS|s partial solid t hes
pentam?tgblﬁ@yﬂrobe@éqfa@pps%@m@md éHb@S S‘i'@ﬁIIOX}S@,B@ttrlmnthsly'MMSsuﬁpnyl (Mtr), or

Boc. Q‘HQ z\ﬁ]@ CRIAP bfb@é@%mé)%l&éﬂs 19& égzj? - ﬁlogdbtenMe rxglclzafrtl)oglyldQ Cl-Cbz), 2-
bromogﬁ%@ﬁﬁ@monyk(ﬁ@rﬁé@ﬁ iT@FeOW\?oner s of a pept | de di ner

arsfes Yeﬂ{o@ﬁ%f %I%C{x beh b%ﬂ:g%é %r n%g ghe rgmfumng RLOteG e@bse acrigs are coupled

to synt esl S. npre err
stepwige ffote dssitsfl ozdedi Baoh hatvaed fmino seidds genenily a&lcféd in about a 3-fold excess

seque P ul Rr rred enbodi
using eag %é% rl%%rrecggbo% g |I¥rerac% PRT| i Hidhd i a?nﬁﬁlfél?ef’z‘@az%l‘yl)'l»lﬁﬁ
tetfam@“é—ﬂﬁf%lunbiaemlﬂh@rnﬂ&EBphhﬂe_QHMTLthy dit@‘d]oh@cylcwiboﬁlﬁﬂlét (0®| in solution, for

oup 0.AS |t|a|on3|t

sl HPSHPORPL G0, FAY 0N LA Y Pt oV
mlxturas ‘dialrebfaxyl group or an am no group) that enables

bi A | ecu noi et

pﬁg%e 1%9 dEs(i)re{{l %tns 3%1?1 quence has A besrr fodnr}sfﬁ%jg Hgtdfsnre rpe}?tﬁeés decoupled from
the regimseppott foy tteamepeptth deeaanftmeh s mafjuohRc&i Niclde@FAS dr hydrogen fluoride

(HF), wh'ic%cﬁolt %nﬁtnglgavemgp%%g &e %omntilé rreosg)e bu gllgcl)'l c eaw?efs atll remaining side chain

protecting groups. When a chloromethylated resin is used, hydrogen fluoride treatment results in the

formation of the free peptide acids. When the benzhydrylamine resin is used, hydrogen fluoride treatment
results directly in the free peptide amide. Alternatively, when the chloromethylated resin is employed, the
side chain protected peptide can be decoupled by treatment of the peptide resin with ammonia to give the
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linker LIC noiety in a variation of the solid phase
synthesi s techni que. Such synthesis may be sequenti a
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i ke. One such chloronethylated resin is sold under

the trade nane Bl O BEADS SX-1 by Bio Rad Laboratories
woORMahwomnd, CA). The preparation of the hydr oxpaeisgio4/014886

resin has been described [Bodonszky, et al. (1966)

alkylCof 4L ngl; 6L aNEQR 3Rl SR - arflie RERZY g{ {1)&3?127%&1%]‘3 @R&er atiy1), Tower

resin has béen 30 descri bed Plretta an
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deprotection o
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exanpl e, in nmethylene chloride (CH2C12), N nethyl

pyrrolidone, dinethyl formam de (DVMF), or m xtures
wohewnaofe11 Aft er the desired am no aci d sequenceCinas2004/014886

been conpl eted, the desired peptide is decoupled from
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(tBu); prethe Mt Thqr@ﬁgd, ths fatittlecltprotedting gh)epsf areeenppeqt daf%tu@f‘ﬂldﬁﬁde cyclization
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of ‘chAI ﬁr?cr fﬂ@ﬁcﬁrﬁ/e dnd Q@Iggh -, pego phrl% o é%lg p%&ms ke %movigg effecting bisulfide
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(199 ¢viedl €hami 35320240 20480 65 o/ N0 T NEOG] OFent: *5313@?]6 3149]. One of skill in

b 'E éf pepti de |s cleaved 5 wth base and the
the a ﬁ'&ﬁ Panareapts g ¢ dispfaceniepk R AIP pecushieag ether ismologs of a-amino-y-
mmwﬁ@@m@ﬁamﬁgmgﬁaﬂps are then renoved in the usua
shi on. by treatnment wth hydrogen fluoride to obtain

Hitionele e loresomp seligsfion: stitiesies. @it londlisylidasuegtide cyclization

strategles %};ﬂmbb esipley e e PhiHe S tekdtivh 'cmzﬁmnnﬁra?c%iegsinﬁﬁ&e rfort Q}@a%ple amide-
natural ly occurring genetlca encode

°yCllzﬁE‘i’IU§ra‘§E’§S umdt ?Sttb‘isé dnvatvingihe formgsion of thmﬁtberﬂmsd& ﬂ&ms the compounds
of th®predRY invétioh Ren Gﬁ&pﬁ@%h% ft)lhll? witl de?fﬂér' a‘ﬁrhnﬁﬁ{&{e&ﬁ} gﬁnde bond or an

am no acids that can be substitute
intrangglecplqp thiquethsr dgcht Forpyamrlp.drpeptidd matebe dyathesized whotein one cysteine of the

core sb@d&@qureb@eedl\h ?fﬁﬂ(é andlt-herl%&fnﬁéys@&r%qw' l:?]d?’mth glutamic acid. Thereafter a

di hydr oxyphenyl al anyl am no” aci d i
cychcﬁmwgyeb Ry )l7§ rmge, g]r@ghgnrp@thlwlpogrl é)gWCen the gide chains of these two residues.
Alterd¥BYdW, |agleBoe! may( 2 SHIBG 8GR n @rﬁdcy'stéﬂg Uf &9'&4& s nﬁegég 19 Peplaced with

aci ds_and non-naturally occurrln%n heti c
lysinen d slicrpnogies ay then he frpest through 2 A éln}mpfoﬁiwe@ ¢ side chains of the

lysinel RGN KIGRL séc&%ﬁ@s’re% res]-cﬁlep()efg&é dge gg;gbﬁcle CRL QRS a:@h%n to disulfide
can al so nodify tthe am no and/or carboxy term hi

cyclizptinn sgalpgip emideRydiantips stftegierant thiestherom clizathorpstraiggicecan both be readily

used tthmirze GHRIDAMRASs &'fthé sehﬂ Ebrp nAlté?:E'thgiy, tfid gg\]rééiﬁmgms of the peptide

nodi fications inclu
can be capp@HBijipgn, Oﬂ'a‘dEthtedlaD@n aélé ‘ghe,remvﬂtem -qubditiant &ci ldaviig @oup, such as an
o {ol vag thereof such as a:-, chl oroaceti¢
ol iR e Bl o Aol ety S0 PR i S yonten aca
addlng a benzyloxycarbonyl (Cbz) group, or 20 bl ocking
i, no termnus with any bl ocking group contai ni ng
Adﬁ”migqmgg ylate functionality defined by RCOO - or
S Uih Emblgdlmérﬂmwhere a aalepttdjé ditedriin Gﬁlnebl}tecﬂjy zSQiZker hglriﬁﬂ'i&& esaﬁl linker may be
e t eroar a
mcorpora Oe%i tg%]l {156 (ﬁw]amg qutidg Isyxél?eaﬁ_pg T XARP aW ere gémker LKym01ety contains
I ncor porate a desamino acid at the N-terminus (so
that there is no NNterm nal am no group) to decrease
susceptibility to proteases-8f-to restrict the
conformati on of the peptide conpound. In preferred
enbodi nents, the N-termnus is acetylated. In

y_)
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25 particularly preferred enbodi nents an N-term na
glycine is acetylated to yield N-acetyl glycine (AcG.
wQantamysit er mi nus nodi fications include repl acPag/usSkm4/014886
free acid with a carboxam de group or forming a
two fMGohg CrviRr s pduce
() hctlone uérrg.ﬁ)"s %gﬂaﬁercgf@m i %]Q?é%%tgﬁ snf&?; ] )Pq dé ggr[t CORK 43d a third functional
group g alessbosy] griep maneammcogroul@rthat mn:dﬂqs@umﬁrg te adethammolecular moiety, the
link €, of .the tide
kel ) 12 FRREIN 1038 LB Brort "IN o Sen B BRIy b symnesies
dlrectly) onfe dhee'@@efemg@ eitopdn growpg th ¢heplirderebs ewietyr int aova%ﬁtlon of the solid phase
He8stbiSdet he confornmation of the peptide. Ctermna
o %uncﬁ#ﬁ%ﬁ1 groups of the conpounds of the present
i nlnealteinets embodingess e, peahdedfhmblolwdrmeaizk@by a dinkedd.x moiety, said linker
may gé gbﬁﬁ%‘fﬁda‘éokﬂﬂe )tw? g r%rh) y's, ofh%/ % epr 1r%clgrda e?h)chxd% synthesis. Such

ower es r e rv a I ves
COHJL}gﬁaTﬂWH@ébﬁ pehidved bposgpiaibied establisbed imelhe Bft Ifm)ﬁe embodiment, the linker

conta'fn% pit %ﬁ@t Meﬁlﬁa{oﬁga%!)é)s s%cf'ﬂ)ﬁer %oa gcli:‘[%chmen ﬁatlhfr:] %arget i{lnc%ona? groups of the
Synthstl@d@@ptgi@ nmnpme@ &or cvcam@m, alé;l)lkaMWﬂh tob Hiee amimberelpaindg, be reacted with

the Cx tg%ﬂl) ng{irgc%%?gw ng%g ﬁ %ﬁs UCEd as?(n%lrnlé%c%?qoiﬁaexangﬁe \M?cers containing

two cgrboxtl groppsreitive predctivhiey br 1na]nn wesencgnif d eu1tabh&bu1ﬂinlgyéagent may be reacted

- ' ' hydr oxy, ¢
with 2%3@ -ﬁx@lm%f()%ﬁﬁee@{agﬂ%er |g5°uP P v°é§ {(ﬁ%}r{%&ﬁneaﬁﬂpéﬁ {0 ﬁeﬁf% F two peptide
monoguers. 6-, to 7-nmenbered heterocyclic. In particular,
proline anal ogues in which the ring size of the
proline residue is changed from 5 nenbers to 4, 6, or

Additibnspoears can be enpl oyed. Cyclic groups can be
saf ur toggneg{s Junsatur at che . (% unsat urated, can db
ar Sl oSSR KT S RS Olrﬂﬂog? SPBIEINCA §pagERy@otety, said spacer may be
incormﬂé@n@hhqpeqmdﬁ during pepgidosynthesie Fdi] Ieiafn@ﬂj@ Rrher@X)B&58; contains a free amino
tero tons Ex | es of such

ups
group a s con func][lﬁnraggrgﬁgl &5 em;%/ Oxyl T RN YAL) 30K & u1% tgat enables binding to
anothe:trmcdembllr ylojetyi, thedpacert mm;ylbe, cohﬁ@:itbﬂ taZigd s)bhd sdp@@%.alll&iréé?fter the peptide may

be sy{[ﬁgs&e(? !11_rlecMY or{et? ’gng s%acF o5 P 11“?% alﬂaggc? %gjnllpq%(ygs%aadyrd iolgll g{e?g;;l;pl%ues

pllpelpralfd:rrad)embp@dmamty:h $papgtrcama1ﬁmg two ﬁm&tﬁ)ﬁﬁ)ﬂ glr@hpﬁ ¥4 first coupled to the solid

suppo?ty\;1aza?1n(%1ast %% Ct10%¥ rﬁ%ﬁﬂ ﬁeﬁw IE | 981{ m et)b%)‘%l/ tl“é/)l i?.}wt)onal gBoups capable of
semquis irotidtioy IsLtesﬁWIFephdd synthbdiestidaziedry FunclidhbBg O/ te.g., a carboxyl group or an

h I h hol
TN TN ER I TEor O AN
spacestl badond Wtredorat groupubiEt iht Uinkel’s Whar ﬁnc&mﬁﬂo%iﬁuﬂ lskThereafter two peptlde
al KOX

il ae gt o
variatjpheffifHe. solﬁ’ﬂﬁmﬁbﬁdjmﬂibﬁ@teﬂﬁ@ﬂ& Foﬂﬁiﬁrhf)lb‘ ap@mi kEhPSrt BYupled s acer with a free
QPhosphor Egt%g ., and og ﬁ q as descri
aming gOUBPAY G Ehged Rt & DSk v HaRRRAISTS Bisrabas . 15
The almmite cdﬁaodﬁtﬁ@@lwﬂﬂfe t@é pdpkige d:o%ﬁﬁ\ﬁds Qbntath § @paz ey M@ie@ssald spacer may

s for, non-pepti nmpounds w t
be cogipiigs U PTGt el TR PHELETHESRTAY tergobgd gy methods vel

establiskeaioig Nhezat. tlﬁaine @myédieiity the linkep Chithifd RS easBérR BYGHohA kélrcﬁlp suitable for
h the same or simlar

for c stru 0 unds w
attachiygat F Q4 ‘e %ﬁ%ﬂg’aﬁ B4, itheysyRidesized ety Fprepermpplss @ spacer with a free
amineCgoROMadbe RudtedMvith a FOFtRle i @FBRhICaffok1\Erdup. t]ﬂ%ﬁoﬁlﬁeexample a linker

|l ead with respect to solubility, stability, and

susceptibility to hydrolysis and proteol ysis [ See,

Morgan and Gai nor (1989) Ann. Rep. Med. Chem 20

24:243-252]. These techni queddincl ude repl acing the

pepti de backbone with a backbone conposed of

phosphonat es, am dates, carbanmates, sul fonam des,

secondary am nes, and N-nethylam no acids. Fornmation

of disulfide bonds
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The conpounds of the present invention may contain one

or nore intranol ecul ar disulfide bonds. 25 In one

wenbhadonant , enbodi nent, a peptide nononer or HCWRIS2004/014886
conprises at |east one intranolecular disulfide bond.
with b BrePcRH&H RO Wk HBRLS wid RERL Hfind| :

t wo |ntrgﬁ§§g§u gr di sul ??de bonds. nsggﬁﬁg?ggﬁﬁhg%%qumﬂmsOTOfa
lysingygssigue. gy etaaother sraupisye wreed seritaningf fieheulthydybirnep may be conjugated to
a cyste@erdliias oPf a%ﬁ@e RERidaHen ©:eh 2 SEAHENREa, | N one

enbodi nment e control of cysteine bond formation is

exerci sed by choosing an oxidizing agent of the type

fective to optim ze formati on of
Azmcmgu che 6PNl Ble ggngm@is

red i s For 30 exanpl e, oxidation of a
peTﬁtrPQfét Yherfe watensolublenpdlywoers, stghoeasalobyetilylane diysal I(PEG) have been used for

the c@x%'ﬂéij@ nfo@ﬂi%atﬁﬂ (ﬁ%Ptl&@ r?)tfl’c o?peﬁﬁ]:aéﬂzl) dl%l opt[cef era 2|;]ntcI alAatYachment of such

achi eved (over fofnmation I'nterno isur
polynissndis) thakehi  tcheenbaticeli biblogicalagetirtity sprEIvBO. blbex puneﬁleﬁcmedlme reduce

1mmuﬁgmg:g?qﬁ$r§aseﬁ oﬁs%Bﬁgﬁﬂt}p anpénhgﬁ{%%e%is cebf]g gcﬁe 1fgest1on For example,

controlled b e se trve use
covalgtrt@tmbm@arrqf ﬁéGﬁ@ ﬁte'ra@eutwntyhesud@ suptoss labclémk[rs [Kmhué,ree ala(1988) J. Biol.

Chen{j%g_?gs }J‘E@.sﬁlg'g nLf Q‘@% ﬁfqbled ggle%ég 3§e3| + PC{Qﬁlé (Kita, et al. (1990)

Drug {Ies: sDelmnpﬁ*éW)p eqtalasd e(Abtméanslﬂ,setsy Nt1BE8)i )z BiblwChem. t2150:5 82), superoxide
dism&té@g (ﬁé’a%%}ﬁ'n@f ﬁlsgll@lg%SA{la(ff lod e qEFZSQ')eqnde Mefodile ée%r%}n%se (Chen, et al.

(19811) qucmn( Braphy. Aaqta §40a303 ), éasblmw Irepm(tdéi tb @Et)md theid half Tife i vivo, and/or reduce
di oxocycl ohex-1-yl i dene) et hyl
th
eir IZIIBEJ@) %er ‘tg‘eiﬁcpﬁlgﬁlgi?]hen the second nononer peptide is
s yFheheeptide domyppandsnof Gy sineintion mesi fittks @hptike onole more water soluble

polyn'ﬁe?%%g? ? {39&3%%1? {ﬂgmgrfl ’ g(?orw}?lﬁnt Iy @ ttgé:}%l trt}?hge%éé goﬁupounds The

erent
water[sphg)le palg@blamagjdwetﬂxty Iexa(nmlm)pol}tetﬂykthylglyc()]t BUE)G) @bpdlfiRers of ethylene

gl}’coiaﬁrgﬁ]lene-r@g%)?a% {ymgttﬂelgel uﬁqs?l %ﬁg(ltrgl orljgvtg{e ?t cog gr OE&lnyl pyrrolidone,
poly-¥,3dKolamen poiyel,3 é-trd)xaliee letln}/hﬁe/melemmi]hydﬂdel copdilsmh&(; tpb]?'gmmoamds (either
homo?cﬂglﬁag’ dt' n&o%{r%x q eef&f)ﬁ%tf') gr%%lbl Sﬁ'@'&){lg rg %/}ﬁ}hglzene gycolo propropylene

secon nDnO
glycoj hmwpolwmnrsmo@mmleﬁ@DX1dﬂ7iﬂh}dglee>$1def:o;toﬂmm aindspulfdxglethylated polyols. A

1”db%§R%MQH%m%EPOREﬁ@ PR 10 one of the sulfurs has been

group or other isotere for sulfur.
TI‘P@g@eanmbtu@:Lth&ers and biaer papefaiiaee holecnldshed tlﬁ&ﬂﬁﬁ@iﬂlﬁﬁj SarDbe attached to

n nve on,. whereLn each core se uen
Watert:sglﬁ ef ng'%l % eegds?é%?n asmesany #18!‘?@8% t‘g B do méiﬁbe water-soluble
polyrrar(s)a;e mmrmptyr—lnudlyg pati@cofdhd molpdubc(e. gQﬁ)eﬁtfﬂe+$ﬁe&9{f) dA@pical embodiment

o S o S5k S U BES e mety
recep’rel:-‘gndln@mrka‘r ,hoxeftveﬁin alterhdt9/9 zinbddlm&‘bdmuﬁbﬁ Rittachment junctions may be used,

0- 204
nciodl B8O SHRE0R B FliPr w018 v i P pigebed to e
receptalplpm@ng ammohhat d1t;1inct5 atlichpentc ﬁlﬂﬁ?ﬂi’ls Cﬁﬁlcﬁhﬁ@ @R0idE déShIBE attachment

Juncu%ng ﬁt%)o g8 B |°re1re %/Oﬁ |°ﬂ’ %tﬁ p%‘%}ldf“ﬁ 150 ﬁ’esﬁ&e %@%Q%WP%&}E‘? giper or higher
order Slhulamexglvaﬁ c@ii}hﬂé diﬁtﬁtcdls‘pwlefsl 6 pegiptel CIRICYGE.] ZAathe®fbdimer or other
|es can qye Such ah}ernative . ) )
heterowg 1% tB Yol®s b4 %fia@@rp@ Hipiation; g dimgmeY omprise Jefirst peptide chain
having y AIHG attdchiners tjuatieg afd tP&Sse\Mﬂd| pedfidd ERGEmhy éheyi15dt 4 PEG attachment
formati on of thio-ether bonds. Thus, the conpounds 20
of the present invention can exist in a cyclized form
wWith either an intranol ecul ar am de bond or an
i ntranol ecul ar thio-ether boAth For exanple, a peptide
may be synthesized wherein one cysteine of the
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core sequence is replaced wth Iysine and the second
cysteine is replaced wwth glutamc acid. Thereafter a

woyalditoiarononer nmay be fornmed through an am dePbomg2004/014886
between the side chains of these two residues.

junct#dh tof Al & @ﬁ”ﬁérenﬁlnﬂﬁgé LR BN REHS Yk B %Halglgﬁﬁ ﬁ’]&% variations the

one Ccy st ei ne of he core séquence 1S ace
spacer y@yrr@ntam eylerk a Hﬁﬁleﬁﬁpéhlnﬁ‘éyumhem ahrb safwb rsmeh tthEG:g}hteé; may utilize a

k 11nka%é1!h9mi%¥rp QlfreldnPt639 gmp NERD: hler SLAR p%E@deQ:?lal telinﬁtlve embodiment

si ne residue an € second cystein e3|
empl@@ reePB@ cpttashed to Mee spaedn poition adf diret ieoeptar d)lrdiugmértloie and a different water-

|
solubfe)% }JnZe?t(é on é&ﬁoﬂgtgr?ﬂez b uggﬂedjt% S R bE O %ﬁeﬁa b §lds of the peptide

hi 0-et her ¢ n strategi es can
porﬁqnéﬁdq\emoleqy?ed to cyclize the conpounds of the pr esent

I ny %ﬂ& \%ﬂety%k % {I&ﬁ’}lén\é% y¥ol (Eﬁé}]%@n Syelg ?&J% PleG¥lauon of the receptor-

pept | can be’ ca ace
blndllwzpwlommp@deﬁ #t mc%)- @Ml&lbem sugabie kmMen@E@ reggnt can be used. In

prefeﬁéifé}n%ﬁlr%ts ?hg r@acp@el d% ?eta%ecﬁt %"1 g-zs%li %rfo glnr? 8? 4 carbamate or amide bond

.-chl oroacéetic acl onbace
upon aomgf@a@é@ ithe wedptbr-bauditigt pompnoﬁuﬂtabittkeamvb rPEé}Thmdiemnﬁle but are not

hmltemgrf?mQ Q/ﬁip,% Fe axghﬂﬁé fdr sgg 1¥{ch1é f)%?ﬁ)ggltweay b?ﬁl%%nst ﬁaéalog (2003) of NOF

, Sal I NCOor
Corpcn@mnu ebist Serdgn Bbpet ifemers%is Wbsi g-chbae, Shiauyplke, Tokye neo-ao19) and the

e T T T T S

3580 eFei ergmmts dndi Ilqtdﬁm@homlﬂl@@lfommnngEGIrd@eﬁty rard Bﬂmﬁpﬁﬁﬁed in various

embofinets! SpEHAKIHO GHARHP Qlﬁ Sy T gar%l%qgm%?mpE(%(MAL), mPEG-

an ami no group)y enabl' es
NH2, noiPEC$ R,  mufEst- ﬁBAI NBPE(E-lﬂnk&stersnamPEG mbjeugtesy MBEG-BTC, mPEG-

suoe3oh AgROOREEH TRl PR I PSRN ERE s,

NHS- @E@t}f& NIIS-PE@-MAhK @EGLEIC@hmEH (@IQRIJ BE@-NH?B)J REG-@hospholiphts (e.g., mPEG-

echn
e T L S
activated riyes chetisti ehogen b}ﬂlthtbsd: Is]nlieﬂ in thmyarhenye GﬂjthdzgS{UIQHRII(E activated PEGs

t de
(mduhlg% bh%é\gmg ﬁﬁ% gtg i°8 @'ucﬁas c%n J ugatt E ’H’;H ealg ﬁ%@ E@s, acetal-PEGs,
ammoblgEGsett}hde&EGse infalegsitladPEGS, Heydraxl PEG-amire, ahino®PBES-COOH, hydroxyl-PEG-

aen SIS il LBEBhc, FOREEL P Y SER0HAB, o ot simtr i

suitabteaeagtte FRGotsiscloadd tyrthasp skilddd ih e adiForsiiei presdulee gprliedion d8d usage.
nmononers. For exanple, a linker with two free am ne
groups nmay be reacted with the C-term nal carboxyl
gToe pslymf:r eache afany wiolepdt welght, a0 &R bS brahthed BOtdRinched. A preferred

ont ai ni.n t wo roups,
PG 5 PR S WaRET UReE 5Pt HaehreEanted SOt rmplgeuar weighs of
from eroul;(ﬂOl lnkgdaﬂE)ag €4ii)  to Aoyt b(ﬂc]] @laCted "aboit! ﬁlldﬁdaﬂné\l'hbtelh Brdpadations of PEG,
ani ne

some mole(a,lées ng fWe &%or%fsoxp 816? oréta%ﬁ%t?? we1 %t) Masrtpregqqably, the PEG
has a mblesyiaceeight bf fremtabolit FOKD $o adaer £0kDh &)tﬁﬁﬁizlegjﬁlaﬁ BEPeRY r’kﬂ?ﬁendlng on the

s B 2B Bl Rt g LSRR etcts, i any, on i

activitgjateie asiling;alegrex anpdies amipRhieity abPEETkn6 RN EARSOfPEG! 8 therapeutic
t1d§ no group and a second functional group (e.g., a
PePURar boxyl group or an amino group) that enables binding
to 20 anot her nol ecul ar noiety, the spacer nmay be
conjugated to the solid support. Thereafter, the
pepti de may

-30-
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be synthesized directly onto the spacer's free am no
group by standard solid phase techniques. In a

wonrefianrad enbodi nent, a spacer containi ng tWoPCT/US2004/014886
functional groups is first coupled to the solid

S u’@ﬁpﬁﬁmﬁé!r df Do {yHels ofelfEed é’t&?ﬂgrrga&/oyﬁ%a oL S tcamp(%e:‘, Iorrlllé etrwo ﬁree or more

moi ety havin unct i on
Waters%’fluhlen@dﬂ”serﬁ miayi betatierhed ite e EPOR pgpisi deptily of tiesinsensiogl The multiple

attaclﬁedtﬂ?)!lﬁ&rsf Hay 'bb angr&%{r B?nﬁl 1%"1?‘%Xn%?:§§¢g of difffent molecular

am no group at e
Welgl’lifbl lasomaraspn Iﬂ'@t @¢gues o niyrogy atti@‘bmblﬁ (thh eumpa®€ polyinar méieties attached to a

u nd the lin
PePtl%ﬁ?f@-gﬁ' ft%en@t%? gﬁ%};& %E%t%gﬁL A ea} F 2o ymtel\rms aﬁtg%}eg)dlélay be influenced by the
propawivopferolynien ynolb@uby M@I’snsslepw rdoleoealbb Iuy a0 b nﬁanhﬂnlsr& réabion, as well as by the
O t C noi in a , _

o GEESERLS BOH9R SAPAL B0 bLRKRE STl oo o
(in tegmfp‘i:a@tloraefﬁgbmd s popide for @0 lﬁ;deﬁﬂdmﬁqaale@pephﬂéd‘ana/of pélPmer moieties) will
be deféﬁﬂaﬁﬁd %ﬁféngrss"g?%he%q}éera c? %de gree 0 L%ozi‘yrg%s lftﬁc%&elletgé Egi_nélno di-, tri-, etc.), the
moleutey oekight of $henpaymert d’mh:cpé,p‘tvhe{lﬂar ¢lonpalymelsis domichtd oBunbranched, and the
react SRERIORDLPL Yari O A SRACSTAIRY, DF Conl Ugated 1o the

e synthesis. Such conjugation nay
beInamlﬁﬁrr@d @mbb@mm Hod®veledtly atteditdbhiesdotibld poljidke i@PRG. For illustrative

t purpo%‘% 8{9.1%8 Eﬁppxgc%tg(ﬁ%tf%ruﬁoyeg 11|t Iat?a?:%pen% o{]]%lg(ié mﬁan{og)aa[sr% ggsgrlbed below. These

illustrptaveglescriptions mrmintagdwp bofimtting. Oyabivedihae kil &pthe 8 will appreciate that

a varle gg é—%ﬁBhie ﬁor co%glgl% agﬂme%t %gra:,rt?erﬁagl raa?%? g%gmter gsrogE% pcﬁjﬁners is well
establgh@t lhéhe @’kaﬁqﬂugh mpﬂlderdompounds?& W}Qﬁﬂftﬂ‘ 10debdr of Water soluble polymers

kthWIE g{h%@éq%%% ﬁg' a%tg?hed tblgf a f e fa%gchg@%r? ﬂ%atga %s known in the art are

reacte ree” am
emmeM%@hwﬁmsﬁsmnquaanyS|ne reS|due In yet another
cont ai ni n sul f hydryl group

e .
)ﬁ?ggcl,e grg%oﬁljamugng,t eCFY gy serve, %? Eﬁf? tl}agg n&&ées&:fwoepea rpg}@mers In one
embocblylemixPE@us atactted t6 atrleastorditaitifus @€-thdiths ob CAABERNBINY peRfide monomer

t | ubl,e s In r ent years, ter-sol uble
or duﬁ’é@ l% ng'tger eénl'li)g i nty g%ﬁ};seatttﬁg}}e ﬁ) EB}OIepﬁf\é%pepﬁglf\;gor{gg@hor dimer. In-
a pref@IS@dEHfbodlmethE@ @s/ataehmﬂ tﬁﬂﬂllfnkﬁahcbl&&i o0h pestRlel dh@sr. ah a highly preferred
At t achment

embo&1£l1§1ﬁap§d?l s acctaah (21 tg Iaas %:grgs]%%n%iiyo HE%% g%@ gpeas?rotp%lat‘iyd%pttachgif to the linker Lg

yners
moietyatiat winhguts memhcmngleﬂslo@' @heptideCdimert IMBsttﬂréI&ably,ePE@% attached to a spacer

ogeni ci t i ncre aquequs_sol ybi lit
m01f:tyé Shete Cs%ig 5% aScFrsri{ 1ﬁtg & attia%ﬁ & 39%%3@0‘?1’@8%‘{1? s car%gqul é@(gqpqu@ lysine linker,
or the dfide oit@pandf adydimchiidlinkef PEG to therapeutic

p%é‘g a et | desl%ﬁ?u%ggﬁérﬁa Lol l eu %cﬁsavgii;gfes@ﬁhose é{%llgci in the art [see, e.g.,
Goods()ﬂ,% 54 (IDQOBi@lTeﬁlhdoﬁﬁy Rel4e @Em}ﬁé’uoﬁ‘lﬁ )nterleﬂhﬁfzf'ﬁﬁt@ '38/cosylation site after

site- dn(e}ﬂ[ élrrgg %tn(e%g)u g%g%@ﬁ% 84 gou&rn%?:‘ﬁ?% IC\ég)r é’,laélﬂc et@ﬁe(-h992) Exp. Hematol.

20:10285235 @Gylamm of GX-GSF ugihmuw&%r{d?e @g@f}&BINo aiéoaﬂonzsm (PEGylation
aaenosli ne eam nase

h 31:2
of erytiudgglﬁt}n %@?ag}mg a {e(f:@fg% "‘é 1 S&ﬁed g%em%@mg@yyggg) -specific mPEG
derivatiaey; DeserPat. eljor 5,887,078 @rEGeRdot BeiEpch @bﬁudhd)g énd .91 ¥R, No. 6,077,939

nd/ oy reduce hei r i mmunogenicity an
(PEGy, éﬂ’ﬁl\g ma}r%éaré@quad:épt@@ Mpounds of the invention

may further conprise one or nore water sol uble
pol ymer noieties. Preferably, these polyners are
covalently attached to the peptide conmpounds. The
wat er sol ubl e polyner may be, for exanple,
pol yet hyl ene glycol (PEG, cdpolynmers of ethylene
gl ycol / propyl ene gl ycol, carboxynethyl cell ul ose,
dextran, polyvinyl alcohol, polyvinyl pyrrolidone,
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20 poly- 1,3 -dioxol ane, poly-1,3,6-trioxane,

et hyl ene/ mal ei ¢ anhydri de copol yner, pol yam noaci ds
woebdshere11 honopol yners or random copol yners), PCT/US2004/014886

pol y( n- vinyI pyrrolidone)polyethylene gl ycol,

pre n
oxXI ﬁre/ et h Ef %ﬁgﬁgl&é gJe cop o rr%(;r@dSto ? gi)é%? f1 4 &eactive group.
Reacpivd gobps. ar¢\thq§¢ &f Uhrchdinvmtl@ltedsliﬂ(lj biod}acmlelrya‘yelﬁe b@nﬂ’&@g a free amino or

carbdljgf%'bl%gsl?orpeggxﬁnhlg eN \picess ?{{al %n%n% aacrll CSl S tagé h'glale Elg}c‘reilgues have a free amino

groupané F-terolindd kminp abidmexidsieq mvg a ﬁeé’@oxtys grogp. adulfheliryberoups (e.g., as found

on C%%FAG%M?‘%%) %Q}??Le : eugg'edp S r ac &tgﬁhoeup\é\% ﬁtagﬁmg;b%Cﬁ eIn addition, enzyme-
assisted nethgdsefof mtrgdqclqgapmvacw g*o@péia(ge,rh)ydraﬂdd& ypichiyale, and aromatic-amino groups)

SRS SRS AR b5 R SSSORENLS (900 e

Enzymiak 184: é@eﬁbm elbﬂlr(GPSh]g Bigrotyjugaty Chamevisy; Gaeriabt er d’l.é(tl99l9 J. Biol. Chem.
269:B odi nents nmultiple attachnment junctions may be used,
including further variations wherein different species

of kamnple,&ﬂ(ﬂoﬂneleq{lﬂéswbeaﬁechad toaepedt dntind Breuglusing methoxylated PEG
at di.stinct at

("mPE&:E?e{? CP h-(l;lr d%,gé tmofll)eg R gugbggwgw 1 iﬁl?f%?rﬁﬁﬁ{itsuccinmﬁdyl succinate,
mPEq}{mmmmrd&B ):arb«mateh enmﬁmﬂata,nﬂ]PBG—éIt Hitrephenydr calﬂﬂinblte and mPEG-cyanuric

chlorﬁg p% ngﬁrl edr] mole utles rtr%ag% aﬂté%%(]otﬁﬁﬂ)tgig c%f:ggyfy? ﬁ{gppsslbeggl néeghoxylated PEG
with mfreqcmmn@ gteup:dmﬁiiEG NH)e., a heterodimer or other

h ro i r of exa e not . l.imtation
I N L SR T
is desREA tht deaicddRHTyl4tedhipomdand HehRriferean tRepkingeofiE@yhted compounds.

SN Y N KRR

purified filvage pobldﬁtioﬁit ofyrahduvaily PGyfatad Sep@pt(i.€le séphﬁhﬁ%( ang giEogty from other
a

ri ns the spacer may contain or |a
monétggglgﬁﬁgf? ﬁhcti on and said spacer, if PEGylated, may
utlnl preferrad dmb@ﬂﬁ@ﬁtspm W fajtactied fsqe-gRrbifichign t& I'hatpelﬂfde Site-specific

o e S L e b B o
factorieas bbamrpeﬁﬁnﬁdd&hrb&glﬂdbh@-lphi%b @y‘ﬂt}fbgls [PEHHB{' émzl 23'(|11995§i Int. J. Peptide Protein Res.

fferent. water ol.ubl 0
46258 4 i e B Ryl e St Ve A o SrosgHes H Hopromal sufuce
graftedPH® chAsihdsh Bfsité-hi@cifephimer tllp&fghlaoféa&fg%gl’&hﬂw §1‘6H15 @t tH N-terminus

SRR T LTC S T e
6: 705@0wagvl‘br (thR pﬁe{ﬂ_dﬂsls 'l;té%tﬁ@fcﬁﬁ()lyptem RxgﬂﬁtN-&Jngdﬁaili%ne or threonine residues.
sul.rapl e.re r nt .can e use n

Aoty SHeCPr-at BRBBH RIS RGP R 9 @oToE vioadgereons fefuced hydrazone,

oximd, estdliced Bxifne boml ik A&scAbedan U ban®gd. &,097 9@9‘@0@?6@8@ 10

on co on tqQ the receptor bi ndi ng portion.
S Cab PEpRatdePi Mersmat EFGLeRcPues Mampisted fisgeductive allylation

whicH b}t’ﬁldf@ ddlff&entiah ASEHWMY 6NdidERntaNBdsl @bgﬁnffr? FanSR @rdubs (H&ne versus the
Systens catal o 2003)__of

N feﬂéﬂ&?‘g aYaé%fﬂ?ls Bt é%‘ﬁr%%ﬁw@m Fsiopfag Broteiy {dder the appregsjate eaction conditions,
a carb@nﬁ@@d@moﬁ&hﬁ@)l’@dﬁb‘ seldddiy Bttab Bl 1B G- 1thut Brea peptide. For example, one

| ec r Engj neering catalog (2003) of Nekt

may % iél{é\? %Ié YR YhE %\Pé?t?n%tlw@mmgﬁbwmog at a\pH ydigh exploits the
pK, d3REA6s befmREn B AR BHGs B4 1ykihdiek@hd SR thd (l}]eanglﬂtl; Ln%ﬁ\f) B8he N-terminal

PEG reagents are often preféerred in various

embodi nents: mMPEG2- NHS, nPEG2- ALD, nul ti -Arm PEG

mPEG( MAL) 2, nPEQ(MAL), nPEG NH2, nPEG SPA, nPEG SBA,

nPEG-t hi oest ers, nPEG Doubl e32Esters, nPEG BTC, nPEG

But yr ALD, nPEG ACET, heterofunctional PEGs

( NH2- PEG- COOH, Boc- PEG- NHS, Fnoc- PEG NHS,
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NHS- PEG VS, NHS-PEG MAL), PEG acryl ates

(ACRL- PEG NHS), PEG phospholipids (e.g., nPEG DSPE)
woubdasitarared PEGs of the SUNBRI TE series i ncl udpag/uskm4/014886

G series of glycerine-based PEGs 20 activated by a

remdﬁ gfrtsha ’il@reg oggblu{:}%’ ts%%‘ﬁé%gtz&h%&ﬁdrﬁgwggo%b? [{f:s lficey prectiommantly at the

N-terpyings p‘é@le Potedm by sicpicent mydidatirRGS othdirresyive SEGS, (e. g., lysine side chain
amin& %ﬁlﬁfﬁj d@sf'ﬁggﬁluctﬁ%%g{?f ahgf(%‘gg(?gﬂou% hgxgeeg 8111&1%'&%(_:%%6@% for coupling

mal el m do am ne, am no=

to theyefeigKgL-» ?@sproand@wwe npabbosed).i ¢ an hydr i de t ype PEG,
f uﬁlfétépeaﬁé hﬁf‘agi:rP gg':'ispzp OJIBE%SC% w2 may E% 85%); tpﬁeggrg peptides for site-

and/of suita ereac as se
specifk pplymer pitpchhentarBy fhay mt:ﬁhed rthepaminomichseqa@ﬁb iof &t pePtide is designed to

de Y of...any..nol_ec
mcorl?d;t;;{.:l ﬁ@ﬂﬁo%%’%ar;gﬂgwgg‘l ﬁ%ﬁthn%osrlreu srl’%l . lan tl}g I&P@# er];30é gxample, WO
90/12p 3 gsergbep e sitqdirdeted [?E@Sbtwn ofipvaeihs modifiedipr the @Sertibi &Sy steine residues
th eUs‘ﬁ’Q ye ul ar i ght of
or Ho lﬁi?&%g %E tﬁgfr {@%lﬁ 2(9 (:%5%]9&& r%gl El“yl\lﬁ B%Ba?%sotch%bes the preparation
of mPEGeusithropaieting étﬂllﬁf@}-EP@‘t) n rgncmmraatysmm spéciftE@PE® QBvative with a
5l onme | ess, than the stated

reco nol ag%*mgﬁfdu\ﬁ\%édé ﬁéé? %ﬂ?orb?% erably, the PEG 30 has a

noVbae PEE iswiaghed tof sfacarmor dibieumoRBk Bntiler stchihend @Bods may be used. In
this G%?gﬁgé%%ﬁ’g gg% pﬂ%ta%fs I’eac%?/g grr%g]l? Ingc;1 grgiagtg/gtgil ggﬁetaolecule containing the
appropudie sompltesitaedreaetiie grtosp i fusadiyto éffech Icwmlt Cahchment. In preferred

embo&‘iﬁ'efltg g}%yl%:nk?raosr%gicgr rré? gkoﬁg\xﬁl%%{l?e %E’@?‘Iélnle]fa a%pEGngHp Q e., positioned at the
termirmq ef ‘dnp &olter or spp@pl wide) is reaat@d Wh 2 @lﬁ{hbﬂz%ﬁ?aied PEG molecule to make a stable

covalé:> %érhf&%ﬂ%/ gﬂ'% Tpagcfa E&;p %Jlta@ﬁ élg ri;%ltqi g;%ggg mclude but are not
limitegniyy, @Pﬁmpga-nmmpmﬁnylearpma;emmb ﬁlP&Gt-s'ﬂlG&ﬁﬂnd}Q c@tﬁonate (mPEG-SC),

and m%tB@asc?% dg? i}ﬁg{)@ Rat%g&]%(ré S%.ﬁg fgaq\ﬁ%en e?edjlreflfeg"gg%]{ilqertltg the linker or spacer

reactiveh@nie aintamu zecarbmy( gogp capRHEf (bfemglaﬁﬁﬁfeﬁr’cb f&ﬁ{ £Gb¥a¥nt bond with an

t.he de
amme%tﬂgﬁh)ﬁem%@ ﬁogenelﬁ d egrs‘ungbl% Bqagfﬁg H% i r e ul‘g{alpaﬁﬁ%@ole@ules include
mPEGaNB, pelpuitabée matibocorilhiend iatlade darbabhideimepRRE 8% t5:@hation or the like.
which a polyner is attached) nmay be influenced by the
proportion of polynmer nolecul es versus peptide

EPO-Ryedonstidoigity agsaym at t achnent reaction, as well as by the

hlvm{)ﬁ;ngm%pncaentratl on of each in the reaction m xture.
nerar®t ne opti mum pol yner versus peptide ratio

( lfinvztre rcompaftive bading assagf quastites ehe etbﬂltp bOY teieppBlle #3Qompete with EPO

o B0 2381 sl BRALL O andlor ol YIer, et SHES) e excs
domainl efjhe Buradn FRO- Rl‘(EPO&iirfdﬂfgfﬁifa&h hl‘i}lﬂ’)?ne}y r}ﬁ‘i’%mbﬁiaﬁtly rblhiced in E. coli and
cu I, wWel e ol yrmer

the recml}%lr)a{rc e%‘ote%c&lﬁo cﬁ Q %80 I&OQIUQ su qgraérﬁlefp@ge @ish or a synthetic bead [e.g.,
Sulfolink lbezaisdi‘tmdl’wﬂﬁdﬁlieﬁ&al Cea®otigerdc anyi Irhﬁiﬂlﬁhfe‘arE]Eﬁ) is then incubated with

arti.cu tac . rererr
ST Nt W
pept1dq3 aieyaﬂ'@toyb& fdPlsteh dx@érirhdnks SAdsat polfts wRIMRORIBS teﬁ% eSRfine total EPO

i T SN L SO o, B (LR o

(9] J@,r@gantltated and

expressedes BQercemthgrudalt doatréltdtd1E100%4) 9indAB e ThEseVafled Qﬂé}f)l(ﬂéﬂ bsus peptide
inthe art will appreciate that 15 a variety of

met hods for coval ent attachment of a broad range of
wat er sol uble polyners is well established in the
art. As such, peptide conpouwds to which any of a
nunber of water soluble polymers
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known in the art have been attached by any of a nunber
of attachnment nethods known in the art are

weneanpadased by the present invention. In one PCT/US2004/014886
enbodi nent, PEG nay serve as a |inker that dinerizes

concé@HRE pfﬂe%SWﬂﬁyﬁr(ﬁﬁnédrhs RS ongegtr?t[g% ?tng n? %)tlde W 1cf1 feduces the bmdlng

attached to at | east one term
of ERQ todiBR muy6 G-, 80% énpitiitim ofBROMEndingdr di mer. | n anot her

enmRQGIER Ly, vil gﬁ)ﬁ}?etlg'&et ’tﬁﬁcnl?%dasg& rgea§lﬁr$se L 1 I Et % &e%aﬁ?d as a function of

peptlde nonomer o rre e
the pprm@ifysofgwe heddscntfPO- MJdgatn&baadrmd at EP@iR @njygpied dead. Bead proximity is

geneﬂieﬁ%{r thellﬁhd‘?hgl'ﬂf gBbYo BPEHE rz& ?egt ;\nNﬁHPquét etes FRR é}g%fOé P])];dmg to EPO-R

attached to a spacer Nl PSpacer
will preveat thichiading adineg 4 d«mmse mthhtmme;‘slynt ﬂ“he commftemb:s of ket peptide that

resultg‘ﬂ{‘é)m% ec?éas&n@gﬂtténggﬁ)g 1%&1@%%1\%&,]1@’58 fVelr ably, PEGis

attached to a spacer e7e &ai'd spacer
nof ket Bepiides of tha reseht inyergiop epmpdevdy pfficienilawith EPO&bﬂlﬁmhhg to the EPO-

R. Qregf?aﬂlc&f fug o}ﬁsi’s Eagrelsén%éleor their ablflty%% ﬁgg‘;‘é‘tgte tgn lbt 0 rEE‘B’O at substantially

ysine am e are
lowergoneepations ofpsptidedse. atieyi Haablery tow ICISOS(elu@l | ed in the

ar’ghe[ ﬁ?l‘é%%glagtlw a%ﬁ t?ég y 0 rtno aomerl ? %?r?e?c %egt?&%é ﬁ aygonists of the

invengjpry cwligh étmdosm)ecsﬁqaay af) ttm EP@HBcEep’(d»r reat bel natiege nesd 81) vitro cell-based

ﬁmctll{:,ﬁ’alg 931 384 (coupling PEGto GCSF); Mlik, et al.
Exp Hemat ol . 30 20:1028- 1035 (PEGyl ati on of

G\PESPEssas iih dpasged egph infudné @B@-B—cElClImE’U&cpre&bng Wnan EPO-R and further
transfgcQédlgrvEdZ% &)F %%o?% -d?‘lven fl)l 1fer :rgqroo P ;geg]tg: c&a%rougéla Bonagxposure to EPO or

reconbl nan roduced
anothernyfgh QeRnagemﬁtemcﬁ cals miRpad hjresynfhés‘u’zmgel)mfekaséi LiRaferasdNbuses the emission of

light oz‘rﬁédlgléé égg %6' ts%é)l?lfngetrlino 5‘3 80? Qg%fe@ez?liﬁpﬂggctg/a’g% géﬁch cells may be

quantidftedavip epeiude)dnt of lﬁdlfeVﬁ 204y 1@&@ ﬁcllvi?ﬂf M&wﬁ&]ﬁ %&@suaed by adding
t.,0. am no acl

serial %ﬁ[ltlogl)é %Meecest Ctildm% the ce]EJ ?}B:E grgton:élk} te&r%ﬁﬁélmgﬁ eAfter incubation,

ues Vvia reaC Ive
lucifetim gghstrate lswkiddﬂh:o dr cally anddi@derﬂ%ﬂm Ineasile. MY cOReRAUBE of test peptide

Y m.no or ar box For exanpl e,
that rﬁﬁfsqn %hglg&agl%agomgséonao f #légtl ﬁ%‘ﬁrx%firfg e;@(?ﬁ!?e (K) residues
hahhe papfidee ®f dim pn'fesentgmomflgn ahgly Grahﬁﬁdiﬂll@léﬂn?ﬁﬂw chnﬁi?(' td promote EPO-R
s1gnal[n§ depen%entq yciferase %*»(rpg%s@riaé]t ﬁlésa e(s)rhigfé‘g ﬁJ;i}(mgt%{gxdg [rfgyesgnted by therr
abilityue gd:lda}ﬁilhf teatxing hgifaue agmﬁtyaltq §Lﬁ§tﬁh:c1t{&gy Rfer c%i@entrauons of peptide (i.e.,
{ t t
they hag ey \g ﬁ?@yﬁuef)e ’Bllug a%}a ETE% Pg: esneg;)rgeé L 19 e%%%p?lgg the potency and
act1v11a|oﬁaraEP©-Raagbmstp§ptmfxmsbhe ispadinf i cal |y at t he Ct er m nus
of a.po | een chwar z al
‘61% ﬂ?é%ﬁ% \sf% 1? us%%%%%é%]_/ﬁh&g]is [I@f(teaet aj. 1(@5@‘51)} J. Exp. Med.
152: 1(B|601®971]], Hg&&tl&h&&mzeﬁ ndifidhnsféaea hi@ie bBike Mhrrovk QBAY cdll line into which

BPOTC b v LB DN oA G P A geton

rrm’t htwblahssqf BEGells( ar8'Bfo@n)to RAY ktaGon! ngd;:géégrl% It}ﬁ%ﬁ‘é‘sﬁﬁc\é %f the necessary

Such cl ude
srowt ol (3% o 7. APRBSGT Mt S B6iar the oHBEC v tiaghed in PBS and
starved beEE65-24 houirk ropiedinkdie ﬁr[thkﬁlm&fe%rovﬁﬂ eho PG G @Bk ifing the v1ab111ty of the
cells( ?%%De PS“BmS? gé; g cuI es may be attached t

%%px a8 8PS SRSt SoTons o WbelR aasgmawaaeuwa@wmmctars) are made

to givd abeet bR par SOUD. (SB&EE@IMQ of hopdphies BPOIR AeRREMpRinds (typically the
the PEG is non-specific and a peptide containing a

speci fic PEG attachnent
-34 -
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is desired, the desired PEGyl ated conpound may be
purified fromthe m xture of PEGyl ated conpounds. For

wexenpbelli f an N-term nally PEGyl at ed pepti dePC$/US2004/014886
desired, the N-termnally PEGyl ated form may be

free, @%lﬁﬁgnéﬁxqsef ﬁe@ﬂﬁ@as%ﬁb’ge@%d 9 gha %b&ﬁﬂdo?@tﬁér EE lo%iuﬁgpbﬂlzed peptide) to be

., Separa
‘feste(frarﬁomﬂe;m §@-@@u ﬁ*ﬁﬁuétclﬂ@g? pla@@ fgrra @raéwehune &f Sfijolo gemnedit SCells (S0uL) are
added’ %Céalcﬁ' wefl taﬁ'@ hﬁ@eﬁé atr? @%@édfﬂcﬁl ﬂo}ﬂﬁ_ ?t v‘%u&le 1ntdt§? aegatlve controls should

Site-specif atiron at the ermn
die Ot;bﬁaqqa\escg]ﬁdC@l P@hfﬁ%ﬁ@s isghenamqaetretby &eladipgs kfovwgrioviielurt, such as an MTT

assayl"\%ﬁfp%asrufeg qu‘sc de F%r Ta'ﬂ&’?’ asb %enelrr]lflger f oﬁms H Ipﬁc?lfergt%n [see, Mosmann

sol | d- phase sy eS|s
(198pd pimIG@OPrl\éthlbdq 6|5€é§ -63]. 4BepH&B]are Anabiied ronéxotheths BROH-bxpressing cell line

and ariﬁl'clﬂ%g n6rf‘é6§ gﬁg gt lﬂ’féh \TRg agrtg,%%%'ﬁﬂde%tt & pﬁf)(tg e necetssary to led one half of

posoma ace- grafte
the n@XlﬂEL@B@mlﬁfmﬁOﬂmmeordqdmsdu:g}CSa reactive al dehyde group

e R T T g

dependgiggsl gmivdrioniis asShye ifhis Bhat0&] fun¢1iwwesn(ep1;eseﬁ1tud$y i ubilityt % yield half of

|. serine
the nlah?ﬂg%ﬁ?ln%rglrﬂggdln drggtgﬁﬂlgtﬁﬁ a‘(’:\fn 1{;’ at s bs{alg b%gl lprvc&r (f?g{:q?g'athné pof peptide (i.e.,
they hgve ereryi loal E@EGydlasts). oA hisfasay pe ptprefa‘radl RetBod Yai AFQMBg the potency and

r reduced oxine bond is
it BN AR Bl o4C, X e DN 1S
orfe amshdn esbay, Sled celis arv groNnttcestmonaiy pRESH BR@-@tﬁppmyen’té@ medium, collected,
tive aIIc
ond SRR UGELANERINS! LTl XL ERS, nRe s v o
of eqynl icethdgnsiyri one @m@u‘pﬁh (6 yiddend efaotﬁr @egatitd eontﬂN})I elgfduBakith EPO (positive

contrdav gﬁd aﬂlbéﬁcgerfrggntaqj g'{ol %?]éth? K at%:s? n%)ﬁlg% a}'] u]itbrﬁg cgfs élpectg?rb@'lll%ted at various
time ppindy @Xed) mnéustamn@ wWiEG DNADéddapt ﬂluo&s&ht aﬁh@% L@oridi®m iodide or Hoechst

e SR P BT R, fr i T
cytomp’@r fﬂtqper[gnmgmofroeﬁmﬂllem thhsedf }l’l’rd dehicgdle axpteh bs déthehined, for example

s IS LRGP e DL U oo o ot o8 Tysfhe "
peptidp\@ilR 6/ ﬂ.@tﬁiﬂprﬁiﬁfﬁdﬂfﬁﬂ @éll’l;/lﬁ)ﬂi%% I'(]atsr &%nﬁiggdesﬂl" inkR@sed fluorescence as an
T uc S ti att C nent ation
mdlcaF)? Efé 1%18‘% sg(?eﬁ prceo teﬁt? ﬁeZaﬁlt g? nelg ve cRprql 8URLUSs of t he

piSonigir mssawi tolay he psifgmed IuelﬁgltFDdell fse add., ODe)@efr é?tay' q1980) J. Exp. Med.

521GB3ES BEPIRS AIRGH BFD oSS gmgm1 5 2 ot
factor ldqwadmt Blurlgé multhmdnl:lM@r@h%h}édﬁtoﬁ&éh&ﬁﬂ@nﬁ&%elltlfﬂe € can proliferate,

T NERC T ME AT NTCO M I

ATCOmaynblaeTIBsé&) tHor picipap&ingap] thd FHAPOT cdi i is Sﬁﬁﬁécftédcwﬂh the human or

r. attach t he am no acid
muring PR o Top A5 HER- LB A PR B B O 6l Brnrespastvety, that can
prohfeam) rbofprdt differeandiae,lin e pgseiep oREPO NEFdesd ERO. dg;%%ﬂéﬂt €&M line, may also be

n.th e exanpl e, WO 90/ 12

used t%Imfs:ag e ies ?ﬁeﬁtg gé?ef)gdeo‘%:&@ n%ééﬁe}hl PIRTOlEraiet ef ns

byt Iaedhénasialy,ethb @ﬁédu'r@ﬂ:t @rthCix Kr9étAQ(198S IEtH E8emAb] 1139660 for a
nnmosubq}ltutlgg her resj.dues for cysteine residues.

Y Lo Hattha l%ﬁ ngorgvaliqn Piossnlesa cﬁ}l% BaY deieaployed ¢ ascertain the
ability mPE@&fn)bbthfdQ pothetpradert TVREGNEE e BVEPGAELHiNY B brief, BEC3F, mice are

cystei ne-specific nPEG derivative with a

reconbi nantly introduced cysteine residue on EPO

Were PEG is attached to a spacer or |inker nvoiety,

simlar attachment nethods y be used. In this case,

the |inker or spacer contains a reactive group and an

activated PEG nol ecul e containing the
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appropriate conplenentary reactive group is used to
ef fect covalent attachnent. In preferred 15

wenbhadonant s the |inker or spacer reactive groBOT/US2004/014886
contains a termnal amno group (i.e., positioned at

LT A e R T —

and theistbdhy ® pr«ﬂlfma’de endr afdihdusiecibd Sser@ihed nbifarONI T assay.

c bl e vat ed PEG speci es i.ncl , bu .

a?’iélpen gﬁtdl%’gl {Ef’@ tPoEﬁngg Blére OP?lg nglilg? Bglﬂ j}pg 1n<§uces tyrosine
PhOSI(h@E(BONBC)DchnﬁéE@s@tm@ndh nohetyls iawachibniat otk ey She, vav and JAK2
klnas‘él G&" g?:rg)g% agg I ) zrgz ass 3{ 2 gaﬁ%?eﬁhlger gbgﬁggsésagﬁgdeﬁgf] t}?et igserntion to induce
tyrosme _a;xlmsp\heryghmu pf EB@t—Ifﬂland; dawmhﬁxwacglhﬂuémigiﬁﬁ abids@udef proteins. Active

pel te o fo val ent bon th an . . .
reB) ARS8 T B 20k MBI o e g rsritin
pattemmainly idemiral fBuﬂhttad:ﬂ EPPECGerpit ot fesponsilvel dells. MRIEGhiNEESay, FDC-P1/ER

ot 3SR 1 FRELNEY SOREALLNS AL b ey et oo

growERGt&Rionmy |psaseadmes¢|cemﬁamea Sulhiled/intrhddivn whm MBRO for 24 hr. A defined

s BRSPS OB i B S A e e e, A soneo
samplei ofdlaily wm:h EPO- R. alﬁomemnpaaeh @SaR, TFheJtreat@d célBSAHE |tH&1dcollected by

SRR ST SRS e .
The ¢lextoptyiresad tplrgtelﬂsr aduieedeli e Bransfodrdd &ﬂﬂlttOEé]RddS@ Cabine afﬂfosphotyrosme

contapl%n%trpg(lft?qlg gﬁ" @I i)ﬂot gisu 1zg&£{7}3|( %@isdpl?l plgarér}él[laolf)glgzg techglgues For example, the blot
may Gilpfabed mKthben disti ﬁHdeﬁoBlr&ﬁrﬁearﬁb@diﬂ @Egr t ﬁguse( zﬁ?ﬁﬂﬁfﬁﬁh@ﬁyrosme IgG from
| NCu ea w abel

L] . BP is then
Tt N K O
labeleﬁgsit apﬁ;ﬁtou&dgG&tﬁn Hirkdiha{rﬂﬂ&l lfﬁihé}' Iabork®bs, IREEV éSQﬁﬁ@ﬁ &C)]. Thereafter,
men

phospgglgré)al}g? g@{tzg%g%%fogeég% Y RS VISt lgFé\%:,@)ém%irclh ?ﬁtcﬁtgmeté ngugpimg colorimetric,
chemifiingseade t dr MSres @it adsiisNOFdr @SAmMERE EildehilubiRs RISy Rhy be performed

wsing IR 2 e B Ra6fFon Sproat 21009 bi nding. These

valnsgsr edliebapddodtieb ¥R4SMEt B8PEd 6ked to %es%@&@%@flﬁé beptides of the
PCT/ US2004/ Q14886 concentration.. The 1C50 val ue is
preser Tt SAEPT & CONELATAEH o< 088 mBERY o8 B eipheral blood cells
Murink &3 8Brrbh endgi Héddbl?@nedcﬁonEHQ feRuls B e, 3R (@l safiple FWinan peripheral
i nhi of b|nd|n Adifferent in vitro
blood Eafalmte th}j danae. agn the gaserf peripheral i blped. wpnpruglear cells are first
1solat6gleﬁ’<ﬁﬁ aieeaoais fcﬂr dxbiple] BNcedfrifudabion BEQEh N Fi¥olRfry iRe grad1ent [Stem Cell

ads: EPO- conj ted bead and an EPO R-coOnjugate
TechnB@&ﬁS o0 RYETEPR, AR el Forfhi @pray apadeand aehcomit merfgrr@rd to establish

the nLEBQ bl do€nbRatiod draflklcREPtdEEn tt}fé%rlgﬁﬁﬂpd?ﬁ}ﬁ@ W defin&PRmber of cells is
for b|nd|p to EPOR will prevent this binding,
plated o3 rasthy) ceiBhse, PeBes SOAEFHIGRY inePcbgRsdtenmel Technlogies, Tnc. (Vancouver,

Canad@)} neendxbéirhedil Sloup &SkeaR@ %thdaeteh%ﬁtlder §§b§1ﬁv% doﬂtr(ﬁ &!{_’&14’18 treated with

ht emssion is f1ned

rease in |i
EPO, é%qcﬁ aceafike C‘ﬁ’gﬁ?%ré@, TESFIVEHRO E?Qé@@ﬁt Tihﬂweﬁlbﬁrow @@métcelomes for each
group Vs&ﬁéﬁ Bbrbd Sitee BéAinkd Yeridds ERR b onbERASLRY 16 Syt B ﬁpogé %n actlve peptide
i s enhanced function is represented by their a
WﬂlmPHmFﬁHQBY#mWﬂEmb|ndlng of EPO at substantlally 10
| oner concentrations of peptide (i.e., they have very
| ow 1 C50 val ues). The biological activity and potency
of nononeric and dineric peptide EPO-R agoni sts of the
i nvention, which bind specifically to the
EPO receptor, may be neasuredb-using in vitro
cel | -based
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functi onal assays. One assay is based upon a nurine
pre-B-cell line expressing human EPO-R and further 15

wonrengbheated with a fos pronoter-driven | ucifePasas2004/014886
reporter gene construct. Upon exposure to EPO or

anekiet, S b0 g%%ss% g th%yc[c_ag be Gb ?e diSo i es%ﬁg%%%/ °agtivity of the compounds of

syntheS|2|ng fer ucrferase’e
the paesprishention areldlsghtedupd]reaiddgm emalo(1983)sPrs¢J P&t Ab®l. Sci. USA 80:2931-

29334 (Eﬁbfd@ﬁénﬁenéigﬁé?})é%{?]? lp¥ o gell Tles: Cgleg%nlndtﬁt&cﬁ slkp(lgbjﬁr} Biol. Chem.

Via ne
266: ¢Q9c§1ﬂ épra‘@@l tamsmv phqsphofﬁeucmon iBESUyE}bf:elh) tmsantqme"«mm a2 al. $1992) J. Biol.

u s _of the t
“he pt | gﬂ)t g%g ﬁg&i} %F & ﬁgg\’ﬁ’}%orgﬁg g Fﬁ@ ASGeRIRY, B’a?tgﬂanf BPOgesponsive cells);
Quellgoeims (19921 & qulr@wbaﬂﬂ)fﬂ%i@md()c(tyfr(&merphsspb&g/raﬂ&reoﬂ aScytosolic protein, pp

100, %ﬁ%%oﬁlgectﬁ{]sﬁ a?\?oyrl%ﬁl %,? gtslf g%g ﬁ‘@? ng%gqtélfégg?% (Fﬂoxgnetnc assay for

hemdgipbin);igaiharald Mivhe S]%ﬁl) Alﬂial | Bigdtemi $49: HTCiRd €dbtsion BEhemoglobin with 2,7-

dlamg(o:ﬁlgoren-gg aﬁf“ %en h % J CH{ es?&t %}P@(}/Tgﬂé)b gggeggg\{q of c-myb); Witthuhn,

et al 1WA Celhgs: mdm061dtmn |aﬁdatya$me @l{EpRGgiatith d)ﬂIAtKlID SLeonard et al. (1993)
fer T S S T T

AcadaSm |BPSA 90: 357 19565 (regultiah b§/GJ teneiioCBNeehig B2 hs3)of
peR]R ngsgur(mnt edeslgqeg r"é&é&? Ver8 C%)I%\',,vl%g\?g ﬁ%;? !nﬁgr%Plryélometer has been

Thi's "assay is
reporfgdtte he yua@nsfullg esedviot me@ﬂ‘ur@ﬂ:nEEl(}hR effgarvf Sagoﬂi@sp bAddght£Ponists on various

e 4nventio Another assa erfornmed usin
recep&&_]ﬁ%% for fllafs apf’% B8 lﬂle Igfiaglgfmé/n( igtggjlltejanro%(]ﬁ thq\?é ification rate of the
@¢m¢£ﬂhﬂmsﬁamo&ﬁhmeanmamknahamﬁﬁier|zed nont r ansf or ned
nmurine bone marrow derived cell line into which EPOR
has been stably transfected. These cells exhibit
Invhﬁmﬁwdeﬁéud@mt proliferation. 30 In one such assay, the

omn to ha f st a ry density in the
o Reou o ingiti @edebay 5 by Giiaiseaerolte Rokde oga st peptide is th
polyc&&erdlesarhyb(ecﬁb mvubd Sloaﬁajf enFor5tlﬂs73SS5§59}mceT51€ §®lebRd abean alternating
star for 16-24 hours in

P
condl&\%m?% ’hi dfog s\?\xe{eﬂ ¥s- ¢ ﬁb eh A4S ternAqet‘t@Fween periods of hypobaric

condldeis andrnnnblag prdseury b(ﬁiditiohi y’l“l&feaft&? the Gkd :&e (RirfhinedRY ambient pressure for
qutlons |n whol e nedi a

bl
2-3 d Va/s rlaolg to f'l %r%q/&nhol}g%\s&s %st ﬁgajéle spigpl &% \P& EPRotfgndard in the case
pos1t1s‘tf0501mel inScepﬁE nﬁail;d&l_subaﬁiﬂe&lslydintdlmb QB&difdned Agcd) eﬁidl&i@oeled iron (e.g.,

Fe*) fﬁgﬁl}q%%%ﬁgg ﬁﬁé%%ﬁsﬁ‘gig)i %ﬂsg ’%L%%twtog]@ymﬂeb Admigigtsetion of radiolabeled

iron. Hemhﬂodﬁs ﬂtﬁi Iﬁcﬂim&ﬁ@/ rhéhsﬁreﬁhrﬂgﬁ*e Ry ﬂ&eﬁ{lnéatfﬁleé'aclb&HMsa le by standard
eptide) tqQ be tested are nmade in 96- I

technigigsy %A & SMAPIEE 1 siedaith apAve {re Rewdes i @hovb gfeater radioactivity

(due tovbinting GﬁFés %by( fhiocé Bemoaitieg tHaﬁ nf@Ghat\WRl ot R8&vd t'@ﬁ peptldes or EPO.
ceII are .in ubatqd 24- 48 ho at which point the
AApRie B aRPOLa Sy T Ay e ghedde aefsmdte Betency @iltest peptide s he

retlcubbﬁb idseyat Fon this at;daﬁ,nndifﬁﬁﬁ Wiheshtddy i RCHABI QYT BN iridted on three
ssay whi ch neasures

consefi AP Bol BB Eacon i HE &t Mgt siealip inaperitoncally
injectqay with fréd @dkir@n Aﬁ@@ ﬁleﬂé@!’bﬁmka- 233 bllebted | HHRAL mice, Thﬁ percent (%) of

65: 5 tides are eval uated on both
feﬂcugeﬁéfsané%?la R eE%‘P‘FdD

by thiazolg QEpnge Ejﬁalp@gtaaqi flow cytometer analysis (retic-
non- expressing cell line. The concentration of test

pepti de necessary to yield one half of the nmaxina

cell proliferation is recorded as the EC50. The

peptides of the present invention show dramatically

enhanced ability to pronote-EPO- 10 dependent cel

gromh in this assay. This enhanced function is

represented by their ability to yield half of
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the maximal cell proliferation stinulation activity at
substantially | ower concentrations of peptide (i.e

woheos/loeeie very | ow EC50 val ues). This assay i BC&US2004/014886
preferred nmethod for estimting the potency and

counBGhdgyint)y ah ﬁﬂﬂfﬁﬁ’ohgnﬁg&{ﬂé Ste %ﬁﬁél% d&%m‘fllhe% I Ry, gnt allo,ercenf: of corrected

I n anot her assay, are 0 station

reticylopytes i dstempined uss) thevisHowitle ﬁ@@ltllam coI |l ected, 15 and
t hen CU‘VtRE’ﬁ@ﬁ%QECTED = @dﬂEi—‘I 8}35611\/8% g i n?l’l!la!i](fcg? Hﬁlﬁlo/ %natocrltNORMM)

w t hout EPO | s are
Activgftest gqmpoupds willighesy e1y increaged g R Gickkcno lfazdhmbhtﬂvam afice that did not

receitd Y8 pbitMes @pr ol ), a group with EPO (positive
control), and an experinental group with the test

peptide. The cultured cells are then collected at
Use of @POAW Seonlst PBHBRIPHS invkhargd: and stained with a
DNA- 6|na|ng gluoresééﬁrigﬁe (e.g., propidiumiodide or
HoElehBaptidel pempdyindsh of thei inaduition fareo nyeSil gma)tzo b lﬁmﬂef@aﬁﬂ&standmg the
blolo%éaltxlaﬁnofnﬁpé Ul d1n%q}r16 %%M!)l? { lfﬁ'e In feH;tOésa gﬁ)uglﬂ g emﬁllfence and be

cytonete rcentage o
influenpgsl Ryethe p@yl@qit@n whiP® adithh @mdmg@f EP@ edtheﬂFIBO -Rxagph€mechanism of EPO

/EPOJR's%QaIthlaﬁsﬁ%ﬁ/r ]S‘t%l ac‘ﬁ(ratlgﬁ Ifl}'g:-Ir)Es‘g f’ctgep dﬁs %% ?]]s%gseful in the development

Di cKi nson) treate
of oﬂﬁ‘emmmendm that bElId d}wha EgPeRitbecaupy thp prebdano congfound| grsvideimPortant structure-

activiB@BBordshs g§ﬁﬁﬁ£g@§ghgﬂﬁ$gﬁ%§§%ﬁd fluorescence as an

|nd|cat ncr ease conte relatlve to the
é\j@ﬁep‘(ﬁé bagndtangheiyahilitp to Binditd BPO&RS $1&y1$pmtey ob éhe present invention can be

used Q@ éa%)[aﬁ?q‘oyﬁét%ﬁg?%% %sgriglginfogegl ’18ﬁﬁ< ceg{;s %:b?ologlcal fluids; in tissue

homogqaqmeanm perifiedt nairal {idlogedl nidtcpily; &3 Baroex38Plk, Welabeling 8&S. peptides, one

[ f r. . depe nt . mu
T T M
peptideg jof t]:|1e| preseph alventan gn bk iset at & sztubwimmg FACS (fluorescence-activated cell

sortln%Efngl%l_? %%%ﬁ?lg%% %L%Jdlp gen% nltm ced %?mfort}% flsgia)ﬁsetq LIngddition based

on ther @ilifyu b bind T EEBBR, tlﬁopemldesh oﬁﬁfeeprbmmtrﬁ’entiohecaﬁmpus’bd in receptor

purlfl&ﬁ!)A ﬁlf 33%&152 (ﬁtﬁ’eﬁlsn 1%%%5 ge ceﬁ i?%grggfj ﬁelergzplplhzed cells).
| |T,hg @ept}des plthe iinvehtjon dzh atsod:ﬂmtiﬁﬁedpersoiotrﬁle:hﬂdl @eaghith fd¥Qlarious medical

resear%L%dSé’%ﬂB%@h: é‘{gl tS ‘I%n esrese 2 encgl}uief buE ére ok E@lt?cbtoné]aélaq. gs a calibration

standaydhfor ghdngitatisg e aptap)ﬂlds @é cﬁﬂﬂaﬂa EPYOR IagéristOn &@hlﬁ:@'&lfunctlonal assays; (2)
ure se

use as Q)'io% nE ?éa%%té’ A rart P)éogtg ens%?%%rlg,@%zaglpol&rig %‘gr O 11fe§ ol gPO-R peptide

11gandm ther p;apgéqawam hs agbd dm bleide teb(y&mr}ddﬂlH’O ﬁ@ﬁﬂ&Qﬂ' dld ©Bsehttheention; (3) use in
I y be e ed t taln the ahilit

co- nyg‘tgllllgﬁfén g‘gértrl'pEg) s dfcr}{sﬁg 03¥ tpl‘r%ﬁlttnbveg@n\}@u%% the EPO-R

may bEREnad) @natéItlg detbrmitmtioe b1 re%@/’ﬁ&ptﬂb @t@uoﬂ’(r@ by X38y M?stallo graphy; (4) use to

4/ 2004/ 014886 . i nj.ected daijl or
measu%ocge ca\klg%ﬁ/ Qﬁ%ﬁ% d?r%cf]rslqrece?lé 61dﬁrge/ élgam S)@t}‘leﬁlﬁ énq hxﬁnpd;omplex synthesis,
and todmyrea% phe emnlar.eldf Jersiti® réceprons by 1rﬁﬁuﬂm§ tgfiféreriBiidat (%) 4@ to maintain the

t 24 h t d
protifefih b BEOWh- R FRO derendent pel e, g e FR A EBOR. S the TF-1 cel
lines; grdy(ch Dthporeeiardh -ané sipgnetiy appli%htionls lvdlh@reinnﬂié' EPO-R YY ﬂ%fefh%ly activated or

hor vl at. e receptor. and numer

such RSO R P a0 PG O PR P Eppip andhe ke,
ki nase. Therefore, another in vitro assay neasures the
ability of peptides of the invention to induce
tyrosi ne phosphoryl ation of EPO-R and downstream
intracel lul ar signal transducer proteins. Active
peptides, as identified by bi®nding and proliferation
assays descri bed above, elicit a phosphorylation
pattern nearly identical to that of EPO in
eryt hropoi eti n-responsive cells. For this assay,
FDC- Pl / ER

;-,D
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cells [Dexter, et al. (1980) J Exp Med 152:1036-47]

are mai ntai ned i n EPO suppl enent ed nedi um and 10 gr own
woaosiatdiionary phase. These cells are then cul PATAE200m/014886

medi um wi t hout EPO for 24 hr. A defined nunber of

Suﬁhy&ein'oﬁlell §spt:ae(§f ’ﬂh@ (ﬁ%a‘%ggveﬁﬁ&g nt‘:i‘ertﬁci%§t0f RED ﬁ‘negg f'n];é) gnanufacture of a

appr oxi mat'el y
medigzapenk; aigj Erﬁv@i'mb TJ;e @Pﬁ’éle rQQWPWIIdh of dlech invsrgimy . mé&hbe administered to warm

bloodetl @806, GR! ddﬁlgeﬁu%lgh{ &8 s&rﬁ!)altee dﬁ% dofCLﬁJH [d {he U ﬁ%vo Thus, the

resuspended I n subj ec
presegh |113wg@t|'t@| girAotpasges n‘@th@ést f@pﬁ)@mg@tls trea’t[fhtmt of d1sorders assoc1ated with a

defi or, d are transferred t
o ESELT P ASBENgEL el B % B P TEIRLIRTALS i s
SUfﬁ%qn@foesitlmlath FROR and thHSSﬂlﬂaVlﬂmédf syypoim mhacmited with a deficiency of EPO in

vivo.l F&%& glg' %@ ﬁ}gtﬁﬁp Qf % 1§1ﬁen't:181¥1 w?ﬁ( Ay luse’ in_t % trg%%;nt gaénal insufficiency

(g an antli - ospnotyrosine a
and/%ﬂ éta%mtenalpﬂmd}gp(ﬁ@bfyls,omem@ dsy@idtedowith M{I@Sam&rma assoc1ated with chronic

inflarRihb&5C BRGI00 XfoB Qm%le YRshEfa ANddE P o bed, w

secondary anti per oxi aSSe a o'ng;d b&%egt 1n?lammat10n) and
autoimppppe WSQ; ang @rfhoofmnmthmg bh:xodl cQurPef B)paﬂ]ﬂb priait torsin@sry. Other disease

s’ca’cesI ﬁﬁordﬁg\aﬁm Q&Eso 18 h@tgl?‘% r?egul% é{ bB éreetle% l}?glaldlzlétas‘c1ratlon of the

ot yrosi ne-co
peptlc&s' of thinigsierdion éwhide geetssthalastuidj gtic ﬁb]@ElB snRégnhicy aA0 menstrual disorders;

I or.escent Far
i R T ae—
neoplgtic disgase siptas Bcarnpanied bgy‘sntoamlfendﬁnm[ss ham Anot her

cel.l a that sed t se

e Lk L TR AL T—
disordsoplifls &rs nat d]@tagﬂeyzedswayw ot deﬁ’c@pnﬂt&:ﬂlbﬂt&)d l&@]my,% foreksmle &4 a pretreatment
prior wqﬁgﬁ@%ﬁé P a@dﬂu&h% d; n1s%at10no?f tﬁ{? :(Elgnqg?}dbq S;{R?%VTEIQH Gpn result in a

tained from enurs
decre4sa i blegsting fithe aral th@S whil ﬁmd:lusmiy tlebidaimedtién Q)I”paﬁelhﬁf&ﬁdr RY surgery or for

se of er| bl o nono
T E R At PR NG T
use infike @Gvﬁtllonbﬁgegaikwodtdrsr ough a Ficoll-Hypaque gradi ent

[ | nc. uver
D RLER T L e ST L Ea—
cells aéswfzkltﬂs iag leffedt Ioe cenmbérohmgic Giaﬁﬁr&r[t‘d’eab gonmagndmﬁl &a1.€90) Proc. Nati.

Acad. CS%} l[%A 97 5&7% gﬁ gncﬂéom%zﬁﬁ aF é %&Eﬁd]grélgln]geg, g@% gS], t{ie compounds of this

anenmmlrmﬂ atsb [ﬁiné uédon the treati@érit OfISVE[rﬁfyamvE@hlar dies 19 ls@Gil 88 Spromoting wound
ri ment al

grou
e T AT e
myocdrdialt méa¢tiod); Wrabiha tieRenindd pofegailay @rafiomndatiidnt.d I Rompounds of this
recel c{reatn'e The nunber of grow n CO| oni es
& &

inventief itk 5 T PRl o ‘A BFY Qb PHBHOREH Geeders senerally

or eac
charaatdrizechlgyullostabeniyte g:@ﬂe bﬁcbtyl chiligtay Sovardatih8 ey 8f ac¥ choline as compared
toothactlve ? %%“ ronnt§%colony formation. -36 WO

364 KT Eﬁ?fﬁsﬂfﬁ% PR Qther in vitro

bi ol ogi cal assays that can be used to denonstrate the

acti.vity of.the conpounds of the present invention
thnﬁ?ghﬁ$§¥@%§é8£1n Greenberger, et al. (1983) Proc.

Nﬁ‘t Vet aktled aspBet of tllnﬁﬁesgﬁl uaﬁﬁﬁon %ﬂé’rﬁa&eﬁﬁ’@i Q&ﬂ%@ﬁ%ﬁg of the above EPO-R

1.0poi et | or g i he)

sgoni BTG o p ol POyt SionceonsAIov b Sepodiiniat ppflsadhnipistation of
such ¢oyrpositiors ipbladd HQ)E@/ |11ﬂﬁdaféﬂ dbﬁvé%gdﬁh %Bazﬁﬁl:éuﬁlal composmons may be for

Dusanter-Fourt, et al. (1992) J. Bio

287:10670- 10678 (tyrosine phosphorylatlon of

EPO-receptor in human EPO responsive cells); Quelle,

et al. (1992) J. Biol. Chent3%267:17055-17060 (tyrosine

phosphoryl ation of a cytosolic protein, pp 100, in

FDC-ER cells); Wrthington, et al. (1987) Exp.

Hemat ol . 15:85-92 (colorinetric assay for
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henogl obi n); Kai ho and M uno (1985) Anal. Bi ochem

149:117-120 (detection of henoglobin with 2,7-
wdizesw ol uorene) ; Patel, et al. (1992) J. Bi oPCT/IS2004/014886

267: 21300- 21302 (expression of .c- nyb) thhuhn 10 et

admlﬁistratﬁ)ﬁ 9[%13 brapeﬁa!renzé}alzéz&%;hgﬁ_ %?S ﬁ]?r C{ne d X%é Sd'\}} or subcutaneous

%P horyl ati on of eonar
injec I@d@}ing(@rrm@‘,(gﬁl@@p@%l(velymr @sisg mmtoq;hor@@sT@r d:lecmmpmrﬁmcm | ttAsmucosal (nasal,

irfaBG4oRd] St P
vagi aCI .C U A’Slélglﬂglld@r}ggtg7§§ (ir endsunl%&? 1 gx)numo %aerc{g%gnlgisq:ﬁ 8“9 B%p be formulated
n do&a}gé oA aporsistk foBYach rovtd ofsitminigrationdds igereed, da;hprehended by the invention
sl S .4 m.cr oph te
I%%J;ﬁd@eetn g&l\{ﬂg?i?iélasog&ﬁ%nm ug%\ge&gg 1>}nt§'l So o 1%/ %:Pgrg{: agomst peptide, or
derivafivg quioduaianel B¢ invirtionfthgather g;ﬁﬂla;gatmaSMCHthad’pta’b@O&ihﬁﬁtS preservatives,
solub@iyeté nh®fers, %gjﬁg%{f %%l%% Eamg—lhe 0 %Sclorsnﬁés%%ts [1]1#@1 TRTRE ol% various buffer

i's the neasur Pt &F At
contegle {egh f TrésallClo racqtate.ephofphately pHextd améd sttehgth; Bdkitives istich as detergents and

v 0 _f unc i onal
solubﬂﬁﬁﬁ@%@e?@s (te% FI@/\%}@I{J%@ Fl"ﬁgl{ ?%00 %é]]yso?baée %})),taﬁ tOXHlﬁ eg 1fSeagbic acid, sodium
metaligplfije)s @gegemﬁgres ,ﬁ@geﬁ’bynemefol abenhgg talqohql) iadéd Huﬂqﬁgh ubstdhbes (e.g., lactose,
mannRS’lb y1ﬁé’ot1'1§§mog o?)ﬂl;@/)ggt)éﬁé:l ﬁw&la@f})sf%gyauexgsg%f ]:EOF}Ig]F.Sﬁrﬁ}%mpounds such as

m Cce are subjected to an erna
polyl:@?@ [agidf mlygiwm abiddety.sor 1htq> ll}h)ls@nefsy C]Hﬁaurbllile abidGRay also be used. Such

comp@élt'icﬁlg l}ﬁafyelnﬁﬁ&@@% afc%ds%at sta.]:ﬁg)? {et grmcﬁwfq)gleﬁﬁlageg%g$ gate of in vivo

nbi ent “pressure ¢ ong.
clearaﬁgq oftthe presenhproteirsi and deqvatises L rSee, feqy, ReZnidptéleyyBhaphad@titichDSciences, 18th

t f e. sanpl es,
B, (U0 R Bl 0. PRh 28 TR et FHa 7 0h i 3 e incorporated by
referepgee  {Thi @gme@lmgmbanayahsem@hmd i tiouidh @0 68l ity Ofee th BHER powder (e.g.,
lyophggégdg@+ beled iron (e.g., 25 Fe59) is adm nistered 2
ater, and bl ood sanpl es taken two days after

adm nistration of radiolabeled iron. Hematocrits and
Oml,g(gzqh@act ivity measurenments are then determ ned for

each”bl ood sanple by standard techniques. Bl ood

s &ioplemplafed ohor mec berkinj @e toeﬂi s‘vAhd dosagé ifottst ®Bich Q@@Hbs@ﬁ&d generally in

t radl 0_bindin
Reminfichs AR ShrkBRRBCRb IR ek Tabetente "hatonda 18042 o
Chaptq:reS@ewhneh s dskingr@ipokesl Wreféi%&e Al Bedagd fdrid thﬁde tablets, capsules, p111s
assess e

L A s S R O —

may bagwdyo f(ﬁmulatehhﬁpra&ﬁ‘ammpﬁﬁﬁdﬁﬂ(asum e pBtdfidforospheres reported in
ree . consecutiyve days

U.s. ﬁﬁﬂ% 2?29 Hﬂgpblpg% gfgca%glﬁil?la@ay bsusedhand the }1@5@13&5‘/3 masphe derivatized

with veriiaie pelyeera s, UiSt Page Not H0Ea56Y A Hakesioads }MshB%e' sBH’J‘dosage forms for
ected from

R T e i
Rhodeb Chayderi16, t9§9,ehem1m ﬁidofpyrateh b Z&ftrence! & Shel, 3hd HoHuIM will include the

EPO %@Pﬁﬁ%ﬁ?@?t @)& g%‘é‘?%%@ c%tgeggf:o% th g’r;w)vgacﬁ ?q%?t/d%gggcgg-nts which allow for

protectimmegadst tiesstanehn@nitadhent, deidele¥hiaesk thgrlﬁolﬁgﬁeﬁﬁrnECHQé material in the
intestiOr I ect ed reticulocytes is determ ned using f
ol lowi ng formul a: % RETI CCORRECTED = % RETI CO38ERVED
XA(sbmmtmplmeﬁtMmA hereifrl@fliQad idbMNRMM: fof\6fal %@nﬁn@sﬁjatlon including
harm cgm)c?l nds v¥| pw an lncr eased % RETI CCORRECTED
PRATIToEVE ?Q}eé H’in?:eso YRS, grsgensions, and sypipp. whielp gray contain other
pept i des or EPO Use of EPO R agoni st peptides of the
i nvention The peptide conmpounds of the invention are
useful in vitro as tools for understanding the

- 40 -
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bi ol ogi cal role of EPO including the eval uation of
the many factors thought to influence, and be 10
wonbd4uermaed by, the production of EPO and the BCHmAiSz@®4/014886
of EPOto the EPOR (e.g., the nmechani sm of EPO /
compfoR&tRirkhAiR! inbk ANTAUCt 'dﬁ%rftse g\%ﬂt & w&ﬁé#e\é eIV AL g and suspending

gresent peptides are also use vel opne
agenisy angsHefteningnPenenos anhperfipiinghgens.t he EPO R, because t he

Pr €8EHptiEQRMRAUNIS . cgiﬂf ﬂ?)dfﬁgﬁ’ Qb ik P%rﬁf' ﬁerhgzgr& (1f G%lile detivptive,is efficacious.

act|V|ty rel ationship intormtion
Genegrdly e fhspihemrical medidioation, coptesptitednistthe iattachinkiti ¢fyatt lbasbionel moiety to the

comﬂoﬁenﬁ%@feaﬂe ﬁtme@f RERL L4 I?ho%g' ee ClttJ)(%‘l)e E%E;go egiitecl)l%f}ﬁ éné] (bs) uptake into the

used as reagents
blooc}; g_ﬂrqagl from \the) stempibsor intestiieo| Ak crbblrddl iithis incfenset inS®MAI1 stability of the

comp3ReR gﬁ&%p%ﬁents? dhd %éafsé ﬁci:irf:ﬂgﬁq%rtﬁ{xe 1E Itl?el bog C%& fliscussed above, PEGylation

mat er i al S, . For exanpl e
isa pp@équ@é@rmc@iﬁ@dlfwm @enluamﬁgceutmal usagﬁa\ﬂ)thg niER@eR tNmay be used include:

prop}llé}ﬁ 5!yc§lu 53&@5@% s df %thg %glg@&g?n%)%%g}q?ng 1 hle E%V%%C@Hy%eimlose dextran,

polyvmyl g@@‘@lﬂml}jvmygpmhgorm mlngphﬂéAp?ﬁy-l 3- dloxolane and poly-l 3,6-tioxocane [see,

oo (RhUBNSBERRE PGBl SRS RIS sromes D

Hoce:dgag%yr)d Reherts, 4dp @ﬂtﬂyﬂn@mmeﬂEaSEdWZ(brhrNYhﬁp r36a43i88;i dnd N@vmark, et al.
(1980, %I&B‘%Fﬁ 1dsh&opept i des of the present invention
can be used I n recegtor purification, or in purifying
CeEqTSOT@XﬁQYI@ﬂ@IOng tEP@thlQm of Inddease hﬂayshﬁrtﬂlacse)n(aoh 1hesh@R intestine (the

duodé?lﬁfn éﬁdm‘:ﬁwze 1), or t%e e et>|1n S%.P éqgfsyl?: entthe art has available

can a S e Ut S COI’TTTE Cla
fOTmWN‘JWblchﬁdﬂ oal dissebedan e gorohctl) ysagmﬁ trdl€asp thepagasal 1r§tlféhiuodenum or
ClSCWHé’? Si% Cfl?enin'tegt‘i:rleu dﬁre% e re?ease tgeo%}]gh t(ilf:ie]f%@flﬁ \;ffa EN Qf the stomach

ratiron stan fOf uan
envirqpinegta pittict bt pro€fOnRf &@(mpmieion derigativa)y dr&bp)telébfse b1RE bdpBiB@tor derivative)

beyonﬁ%ﬁeas\fognacﬁ g‘avno%genl’é s%f;hag’s 11? h%ﬁn g%tf{r eagents in random

Screeni ng ing for new famlies
OfTOEP@T Riplegastiid eesistagemaj eqatlmgﬁﬁmaﬂmablé @S atdenst IHE 50Sieksérdial. Examples

of the%&g I@oﬂlﬁﬁﬁ) Yr%%/m%rgmgl n1:hp1{3 28"'6:: 8?&:323? %{ﬁielitutz] gcta]%gg%s%] fsﬂlu@_s,@gclzetate trimellitate

I nventi on
(CAT), lgdroxmrgmthI@ﬂlulbkfeplpmhatm deRMOP), HPMGH 66 EMMCP 55, polyvinyl acetate

P EPA R BTG P BB P TR Rk, maam s

and Sl@ﬂlycstﬁiebaxg»amghmay ()dblsedss%mtxed ﬁlmasur e the capaci ty of

er cyt sor cel obi nt hesi s
AY éoﬁﬁﬁ-) o n%x c%'cvﬁ%shcgg iago b%bse tag]la @Flb ¢ gotyipfended for protection
agalnﬂh Ullntbsipman‘h f '@lns Ictin inchuele epg rc‘batufgy, (brncbohhr@gsl wlch make the tablet easier to

| f iation u nt ai
swallogvl }K’Sg;?sgfrgg fuay co sﬁsa (og c}?ﬁf‘ﬁ S}t?ﬁ (n'a gﬂ@e‘;e?f delivery pf ﬁ'@stherapeutlc Gie.
pOWd@),I ¢ér lmysidt fmensFDOR- g’blaﬂEBﬁél]Rn@’we llsbdi TlEe shelt @laterial dM@8hets could be thick

starch\?é% ot](e@ed%% ehgaf@{f 8? r T negilggs:a? rl‘%g:t:a@g? g)glt%ﬁgt%lg{g%es moist massing

techniguet cardieivsedl. i S conveni ently calibrated agai nst a known

4580 Tl BB SoSBiik SE, B bl s i

form Qﬂ‘galplﬂassm rpbll&tsnvemrtlﬂél sizeRbdwdsn®f Thé €atniRAbn 8Nehe material for capsule
nt are row ded. The peptide

uf ac

adm‘“m]‘wl&ﬁﬂ‘&éa(%? THé HOP?@%%?% CHEpTeLe Pelbes, o emsabltle Hesspiberapeutios
couldﬂzﬂprqﬂmdbambmﬁles;onl ncl udi ng hunmans, to sinulate the

bi nding of EPO to the EPOR in vivo. Thus, the

present invention enconpasses methods for therapeutic

treatnment of disorders associated wwth a 5 deficiency

of EPO, which methods conpride administering a peptide

of the invention in amounts sufficient to stinulate

the EPO-R and thus, alleviate the synptons associ ated

with a deficiency of EPOin vivo. For exanple, the

peptides of this invention will find use in the

treatnment of renal insufficiency
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and/ or end-stage renal failure/dialysis; anem a

associated wwth AIDS; anem a associated with chronic
wonbd4aordt ory di seases (for exanpl e, rheunmatoi #CT/US2004/014886

arthritis and chronic bowel inflammation) and 10

autelofFnRI/H} SRBE: 2R rrfa? b1s0BOF LAk, té&g e}gae 0 !g}%%gptlde (or derivative)

count of a patl ent prior 0 surgery
may kg fé’f“@’élate‘él (syel apcy §1,P0$Pm§= OSP’QQTQS)hQIfJ eimapatlaubm)gand then further contained within

an editlé Sigelca rshéhyas | tﬂéitl e'i@té(d lge%extd%t &Bﬁgun%yﬁo%ga%s g 5159&{112 rzlge%fts

the peptides of This invention
bePhe Ipadlikdeser mlcaeasq;@ag voleme phHthopépside (mr dgiatiay wath@n inert material. These

dilueffe NhldU kgl %%bgﬁﬁates %@xecn% 1}? Srﬁatrﬂlnﬁ‘%t g crtgﬁrgg% ARSE lactose, cellulose,

spinal cord injury;
SUCTORRY mpglﬁedrdgxtmas amhstarc]me ﬁfpdteals tnotgadna&&l&xﬁassbiﬁil&ﬁbe used as fillers including

e B O S0 N B3l SR et avalabe diuents
MeF%ﬁ§bb@n¢§e81k$mlﬁh@IEMEﬂmnmnmdmhmedlsorders which are

n %15191{}%[ ﬁ‘ligttﬁaraf I;e:ﬂ%hrb% dglfah gtp t‘iit: %l?e?a[pgllqg'? %@icg :s‘rlglsd dosage form.

Matemqi‘s apddips dlsmtegra@mnnluéet Mbﬂembt hitddhe steh] y @é c%rﬁh&mal disintegrant
r n ng

S R TP S N

ultranpygmeetm sodum elginti, &émgemyng&rpeélpﬁmd bdﬂﬁhx@ﬁbﬂhﬂ%ll%@ RAtlral sponge and
X ed to occur I.t1on,

bentof2h eelﬁ%) eﬁg‘%é Ig ]p(? ﬁﬁs&?lﬁt\f}%rﬁ?tf oy \ﬂs? ke fnlsﬂdble %loﬂlg@}cpl}@ngqqr@sms Powdered

gums a‘@lv |bv asddan dwfnteg&gltsl and ﬁyb@ﬂ&iﬁ m&bdﬁﬁﬁcl@?o%&e@ 8@ ERWNa0ar, Karaya

an henptactjc effect on vascul ar
o traéeag%iﬁ?hﬁlg%l Rl ﬁqgsogéu%?tlar sodisefpkas disintegrangsent r al
clﬁ)hdersemg,{ ® useau tootvdd {h8 @eptide (@ deriAIRENRSAWketiRE 1ok hard tablet
rond oo deUa R ol (orm 2 hard tablet and

mclud&:ln?a%%ls naﬁura‘i E)lf&@(iﬁ sysh a5 acasjac fragagently gtag@] andt gelatin.  Others include
methyt mﬁutwm Q\*IC)) Eth&hdeﬁulod;er(‘Eem htthcﬁerMxirrhetH}l 26ifdsB dCMeS. f’@l’&wnﬁ pyrrolidone

t f cul.ar djsorders
EVE aﬁg h% f"pﬁfme\%\i}ﬁ’bﬁeélu X M&-@“ﬁ?%’%tuﬁ 9sign gloehali sefmtions to granulate
ﬂEIWMUhKaﬂEnahwepronary bl ood vessels (such as those that
ur. after ocardjal . infarction); trauma
T b, PitioR) o5t s G0 E ileg pitarormuliteh b paNde (or derivative) to

prevent emhmgrthh&ng) fhetfbﬂnﬁllatlbﬂ YR0éss.ONutickhts #a$ Be hitdddis 'fﬁ%ef Qertween the peptide
of neurol ogi cal disorder

nt o ri et
(or de“‘é"ﬁlé’?)aﬁ“g;}ﬂe P 556 A ol DA Pk lemifad et sease acid including it

magnegioet apll celbinin saks, @bly’ceﬁhl\ﬂu’oﬁieﬂiyle%@ FEs) lﬁ;tuﬁlf pafEhi %getable oils and waxes.
her neuroactive subs tances

0]
Solubl& pu%ncanﬁs éﬁ%}yoaﬁﬁpg)ﬁ 3{1@}33“' soc%@ynw Sl fads, agngpium lauryl sulfate, polyethylene
glycol oﬁvqmss bleaidar beight] caamdxem@mbo of the present
rnaceutlc conpositions of the above

Eﬁé&aﬁtts %@%H’F@? IRV e %\m%(gma@s &f éhepfl@mc@lggg formulation and to aid
rearrangametit tduting c@hﬁr&dﬂioﬁtrﬁght%e daae! ahe gh&?ﬂtstrﬁﬁl includ starch talc, pyrogenic
ilica o ggug|§% A such conpositions incl'ude thos

R R TA %E@GEm“Such phar maceut i cal conp05|t|ons nmay

b®o ﬁﬁrdlsSOI%nWt%QQﬁﬁﬁﬂ@ﬁééwm H%ZQQ %ngmz‘s%glroqment a surfactant might

ni S&I‘ atl on or al parent er al I ntramuscu

be add?‘ﬂ By L PEVPE Brak Surf"‘ﬁ??*é\’?@ﬁ difdude jaghonis detstgignts seahers sedium lauryl sulfate,
dioctyli slqhemtsulﬁdﬁmcﬂafeaﬁa dREiBdodu@l duliefatP aSHibY:E Idé’telggntyﬁﬁ #M¥be used and could
Judd & (Eore S.or %Iectroporatlon) transnmucosa
inc ‘h&% nitny, ehloride or benzgthgmiumyghlaride| They ligt|of petontiabgongdnic detergents that
could Bcdﬂihoﬂudsdi HRtth® Boreulatidh RY RiReredib! BubRss d
formulated in dosage forms appropriate ?%?‘@gcﬁ&?gﬂ?gm stearate,
of administration. In general, conprehended by the
invention 5 are pharnaceutlcal conposi tions conprising
effective amounts of an EPO4R-agoni st peptide, or
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derivative products, of the invention together wth

phar maceutically acceptable diluents, preservatives,
weabuhioidizers, enul sifiers, adjuvants and/ or CRCTUS2®4/014886

Such conpositions include diluents of various buffer

poly&9&thfte }(y@ro%enate-ﬁr é%olj_(ﬁl 10 ?(F&E%Z%lyc%ecﬁ olﬂg L& ﬁgiyso?bate 20, 40, 60, 65

| oNni C Stren , t1ves such erg e
and 8pugrepq faity ﬁ‘@d e rmeshyleeliplose immoﬂmetﬁm&ml(&ﬁ These surfactants could be
prese?%h?‘lﬁe%ﬁ%ﬂﬁg? g} ’(I:hg ?ém %eg%r’t]lgg gl%h\?lé orie 9 %%%: gltﬂgé e B c!h%’erent ratios.

Thi\fdities |Wh1qb@n§eynalla|euhmg¢ Yptakn of e Ipégptndg (@ db$tagn @ge for nstance the fatty
acidsORidhcid, ilﬂ&&Qé&d ancf%ﬂ:}n%c%l j; incorporation of the

material into particulaté preparations of polyneric

c orPieHers radessth oab formolaybraahaycbadtmfablﬁlolﬂgIpﬁﬁma ©r detivtive) could be
1ncor1%r&ed ko iuﬂltngrt Haﬁ&%{llﬁf)% n'ﬁ%s rePeaserHy eétﬁ %béalc@gg mechanisms, e.g.,

used conposi S my I'n
gumsgt %]p*é(ly degabirdtingymatriegsemayf alsnby Immrlfoaltfﬂaﬁx&), tha drofiddtRn Of Some enteric

coatni(%g rs_ﬂl\é{)/ g?/evagdgﬁ?%ﬁgfégse%fffeéth %ngtﬁlersfgmhoig r & g?lrFéchEﬁSF bsahy a method based on
the Omsithasensutic w8em (ﬁ&a@brp L, 199b¢ dﬂ\ig(iﬂ(erﬁhbbédl i hi sB@p@ﬁneable membrane which

allowgﬁtrelofa’enp Aaréﬁ%%&ru%@%%o%s Ssxﬂqg e%%a& éc%fqga ego (ﬁ%&ptlﬁ @ffects

I ncor porate ren
pr@perrceetinign may chuusdd fayithe fommulatiny. Dieesé ckidé @%rfé@l\/hﬁ ®ligars which could be

aPPh%gn g Cbatfflgt g hITT ilé 6 %e {% rdeérllvﬁ%es gmgﬁ 3150 Egéﬁvan H’o%g]&bcoated tablet and the
materfadyy xmsgd ipthis ins‘ancee deslmdeﬂedtogaegxenpﬁ | Yhe first B%nﬂqél @bteSic materials and

e BRIBE AR B6) 55, g P o e

hydrokyprépit eq:ll‘ulosp,dmdmyla‘bmd -nieyhyt eélmceamd1uﬁodattd>x5i@&ﬁgre cellulose, prov1done
and tl-{ g[)lg@th{élgﬁé %gc%ﬁe t Sle segccs)’lﬂ %? Y U| e%%if Jge en(t_ﬁnc ! ocr gliat grre commonly esters

Ofﬂﬁmﬂ@@mdl|posonal or prote|n0|d encapsulatlon nay be

use he present.c oSi ti as,

oxiofhot 8 TRl TS Rl o e S FEutec P S cheips. ey coating may be
came@autam pdxkpoatéx; &2y Buidred bddpoSpeamhpresieapsdihat i on may be

used and the |iposomes may be derivatized wth

various polymers (e.g., US. Patent No. 5,013,556). A
fﬁﬂM&@@@k%pbion of possible solid dosage fornms for the

ha n:. Modern .
%?e{p%%ﬁcﬁjst |c%0§§ tc}t 15 15%)/3 %nsfor E%‘rﬁliktgrllél afamigtragion inpghylg sterile aqueous or
non-adfleayst ®iutibos, sﬂ@@&;onh,etfre&rﬁummOEMIﬂése&‘ Ijéb)h‘l-aﬁﬁéggﬁ %g@&ts bvehicles are
PTOpngl%o%}’COLI ’pofé/ettlen?/laléesgqujc(gﬁ vEg_?éa']:AM coé11F 5|Se d’ﬂ% @H"S]Fi(S’PW'é)ﬂ gelatin, and injectable
organit lesiens csﬁc)h asnahyil PEGte. Bibfirddchge TorsnsWidyCalsodddnBM §Pkvas such as preserving,
r ot i nst the s mach envi ronpent, and

an
Wet““? mélasé ngf ar{% SPESEE gl }? 335t beysterilizechby, 491 gxpmplpfiltration through a
bactenante‘esﬁngnﬁlterAb}B @ndb@i&t&ﬁ@s&hﬁﬂng QfenthSRitd Bl €dothpBiBors! B ifadiating the

r ora nistr t|on i ncludin
comp G e S R Bu Y BFRATES i faen BihipeuBR strile water, r some
other mnmlajestabiamedlamdm&yddm befbte gk, may contain other -40

WO 2004/ 101611 PCT/ US2004/ 014886 conponents including
inert diluents; adjuvants such as wetting agents,
enmul si fying and suspendi ng agents; and sweet eni ng,
flavoring, and perfum ng agents. The peptides may be
chemcally nodified so that oral delivery of the
derivative is efficacious. Cenerally, the chem ca
nodi fication contenplated is the attachnment of at

| east one noiety to the 5 conponent nolecule itself,
where said noiety permits (a) inhibition of

proteol ysis; and (b) uptake-4nto the
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bl ood streamfromthe stomach or intestine. Also
desired is the increase in overall stability of the
woan@anertt or conponents and i ncrease in circubP@riuseno4/014886
time in the body. As di scussed above, PEGylation is a
Recmbet@maegez@g@m cal nodification for pharnmaceutical
g O her noieties that may be used include:
%VIP Bitengyioy estal oragpisplypdmingstrationstréyferablyglupmsitoris d/hlch may contain,

in admh@lpw 8o @ctg)eBéﬁSlJtanc& %Raﬁéﬁﬁg@fch%ls c&c%%a Ibg‘éte? S¥a sg]l?p;%{to%}/n ’wr% Composmons

P gl yvinyl al cohol, vin rro one,
or n% |45 subjingual F@%&S‘a‘ﬁ@n amlsg @rayareth &amdaui(mmmts[v&ﬂ&mown in the art.
e.g., Abuchowski and DaV|s (1981) "Sol ubl e
Pol yprer - Enzyne Adducts,” in Enzynmes as Drugs.
P“l’”‘?-’ifl@éﬂffé’le@’ and Roberts, eds. (WIey-Interscience: New

YokTko ¢ |

@E‘U %’f@&lﬁgﬁl ﬁ%&n3§ El‘ﬂmg?a% E‘QW‘%{ jthe g?ranﬁ ggci(nbsﬁ gt}[dﬁse(or derivatives
thereq Clélfei RsAtidsr (oF derivative) Whme&théheshmgm fa, mdnineal sl |1nha11ng and traverses
aorosé ﬂfeel%ﬁg @ﬁit}{ehhelmlﬂgs t HRAGOIIM eelge[él Sjeggsg{ijg ef HP £ ({290} Pharmaceutical

52%, ?ﬁy intestin
Reseaﬁ’.gg 6P a‘}ﬁJ@, etfaé,( 0hlni. drRbamuiricatticnbl: 135nblt4 (Iﬂ:uﬁﬁﬁde\/aeethte) Braquet, et

al. (1589 ﬁmﬁmscﬂﬁtph%ﬁdcolBgln?f(ﬁ%s§ P@es i %Iédo }18;1& ﬁm@rd et al. (1989)

duodenum or el sewhere
Annalg |gp Intesnal Aedijie, IVOh\EEJ 1013 262 efod taatitrgisin);efufits teﬁazo(1 989, Clin. Invest.

C . rotectlon of th
84 H%tegﬂ?d@‘_ -gl%ye & rS(:33 SW\/l 8) oflle tﬂ/&%é ‘Agrosolzptiqn, af Bgmnpsd,eProceedmgs of
Sympaésmnn de Respattonyeldrug ey osrd I st5ie) 0Bl6FAd6 (Péb(fn%lfﬁﬁpﬁuma%%?av’ch hormone);

0. To ensure full gastric
Debs, 3 obilde by tlgﬁé‘*%?n%f@? BiEFiEn Gnafurits aseropfiB000); snd US. Pa,
No. 5284656 foHlatz, ot Mk RBuloGhke &dﬁ%yrgﬁfnﬁlaﬁf?m{br)' nﬁrr}xethod and composition for

ul %? %dl enf that are used asS enteriCc coating
pulmon fi A ;E.gls qr systetpiggifact is gg%rlqu@\ﬁ)s Pat. No. 5 45 1 569 to Wong, ef al.

hﬁdniﬁmylpfeﬁﬂw wsetih Weﬁﬁﬁdﬁ%agt:tﬁgﬁg&eag%r?%a ag\?@% ﬁi)flml\é%mcal devices

design EC? Ch g ‘p q‘%/f\” nyl
for glélin} 5 GpdiveRpRfdbearneptic rreduets) isdluding butaotlipicdiamaliuizers, metered
dose i{HaldF) andpivdRe irthaless, HYVEF RBitH are: fanﬁgtdtoﬁggge '&ﬁﬁled Irp%% art, Some specific

ex fﬁs %ln S ma be used as m xed
ampCs 0 g]ela é‘t’%ﬂﬁ‘@}% dewiges spigblerfar {is ethctive afthis em&ntlominre the Ultravent

nebuh&f E{Maﬂhcltrﬁdtelﬁe e&t.f DEuiDAORChE %omaﬁaﬁé%ﬁflz& Va,]ues ed1ca1 Products,

cl ude sugar. coat | or coatin
EnglevFP&Q ‘5}1 ghet gﬁ}t‘étn Ié?%%re% ﬁO%ednhawnglamMnc(:éq@matcbsTnmgle Park, NC); and the
Splnha&@p&t/d?ei- ummela(l:i‘s@ﬁ@b ejggdf&rgLMg as gelatin) for delivery -
% her apeuti c vvder) for liquid fornms a
]fltsuéb Aeiisen regrare| thw;se bé fq;r@él@tlonsrﬁeu@i@fm the t dispeading06f peptide (or
derlvatﬁfa): hB}tpﬁcaﬂfa Wach RIS SlﬁglﬁE ?Ch %1? E}{pgto? 85v1§eb%mgzl{loeye8 WL may involve the

¢ ]g)l I.l's, |ozenges,
use o ?nrqpp pg%t@grop?mgmat?%gp ﬁ@imog@o the whual Qhests,adjuvhlﬁs atﬁiétﬁi carriers useful

in ther%@gf nﬁlﬁg:t?%ﬁsegdsﬁ 1?6%5&4 aﬁﬂci’o%a rs{fl?égu i ck&ﬁi’xel%éjst ﬂnc US]PB rcmnglfzxes or other
e reantires whicpelated; stQ“fmfﬁéthmQﬂlféedspepadabmabt alsonbe phf@red in different

formuldtiohs@EpadditdbnQhe @B@of@ﬁ&ﬁ%l dffﬁﬁtlo%‘%? e \Mggpe of F?‘ﬁ%eﬁngployed

?d qlstratlon coul al so e as a
oHpY allans quifableglor ugsy W’élWérlilela!llZQrabﬂ‘@t Bt off hi@sonic, will typlcally comprise

peptldet(bxeae@pawte 8iSsolve@ W Faibe 0 S WO
2004/ 1016)11 PCT/ usz%oﬁ%m %‘% 9?6%%’612?5 ?3 %'}73 B of Biologieally ective
protein (e by piniglusigentide ferpnulation nigk alsn Ghaliflech bulGer and amgrhge sugar (e.g., for

protein sRBilipRRh hAe Rt dLs JabliY ﬁr)ess[ﬁ%y ’Pl? IR ?Oélﬁla aﬁ?pelﬂay 2o contain a

by |i posone or m crosphere encaps at1r’on
further contained within an edible product, such as a
refrigerated beverage cont a|4£1| ng col orants and

flavoring agents.
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One may dilute or increase the volunme of the peptide

(or derivative) with an inert material. These 5
wdizbuamni@icoul d i ncl ude carbohydrat es, especi aPCy/US2004/014886

manni tol, a-lactose, anhydrous |actose, cellul ose,

surfaGtahet! Q)Sl%duc@[’cg' ﬂrév%gt gﬁ%&f ﬂﬁﬂ&cearﬁggééa?r & I?)f t%er { gfles (or derivative) caused by

i norgani ¢ sal'ts ma
atomizpfiqn o thegolutiet l@lfwmmgthpm@ph ate, rragneS| um car bonat e

an C|all vai |l abl e

S ST % OO SO TIECE L BUBL 8 S e v
powdshepnmiingthe pertide (qxtdelgvaam)suspagdebm i popelbedwitinthe AR of a surfactant. The
propefll%trﬂigyat;e' aﬁ%ﬁ&fveﬁtﬁ%alt 19&5 %1%%)18?’6(1 tn @&?pél?]golgcle,gH O%Saec%ﬂ%?ﬂuorocarbon a

terials US
hydrogh]@rqﬂ@propqrbﬁm @d hydyofitoaacathon,i orch lerdtmgarbdsm B EI0NBE Qi‘léﬂloroﬂuoromethane

ch of S d|u starch
d1ch1(§fb§f(;1{c1}§r§1t9£etﬁﬁxte cﬁ&?&?tei?ihu%g ?th%lo%ar M@?—Fﬁﬁagwrpﬂ H&e OF combinations
thereqﬂ é]dléaﬂﬁq sgﬁ@qjqntwnclgdﬁjqotmbmatr@leamta&d sayeleatthif, OMiARIEmay also be useful as
asurfR@gl, acid carboxynet hyl cellul ose, natural sponge and
bentonite may all be used. The disintegrants nay al so
beformylations|fer dispensing Gomxechamiye irhelsi ﬂamcepml\ﬁﬁih@ﬂlse @lﬂ'ﬁély divided dry
powd%n@ﬁnfé%%&%ﬁigﬂdeﬁ'v%gg% Cﬂngai a?sg él}f de é)}l o Sagirg %lph as lactose sorbitol,

i ncl ud

sucrogey ergaaielHn amb@tmwknclafalcﬂhtmﬂspetssl oF Oldal pd)md&afr&m HeQleRLS C.g., 50 to 90%
by wisg ! Bi nders &@t used to ho
VW %‘g og élz)etall% %ﬁ 1t & 6%;) Jc‘eg&aéWF)n% Bfageoysly be prepared in

pamcwaﬁecfomamﬂetan avethge Ipalll‘lblﬁd&e whiteey thad $0 fbO@b: ﬂﬂ&rbﬁs@' most preferably 0.5 to 5
ﬁy gy Afagacanth, starch and
T, &%%n%?ﬁew%§u9& ﬁgllﬂ%thyl cellul ose (MC), ethyl

atin r
ceIIquse (EC) and car boxynet hyl cellul ose (CMVCO).
AM&dE%rYE*nyl pyrrolidone (PVP) and hydroxypropyl et hyl

ose (HPMC) could both be used in al coholic

s dlagl jdshwery of glreaBRO®R @gon® pé;li’t&lesp @cﬂt dleﬁil@at(v‘éﬁ) is also co&qteglplated Nasal
be i ncl ude

I Cctl
dehvegﬁaﬁk’ﬁ’ﬂﬂreé’?gﬁfﬁeg{} i @68;‘5%%11 }é‘tﬂdl sgamy engé pitgradminiyering the therapeutic
produgirte dteritoss twitheirnipe detresslélg ﬁmpf)@ﬂidﬂﬂfghct %d@cft?ﬁ %Slun% Formula‘aons for

e.used as .a | ayer between e pe
nasal %ﬂp&% g}%lﬁég % e‘ﬁ”ﬁl deég?rhoé U | and these c aﬁ P
include but are not limted to; stearic acid i ncl udi ng
lhmq&}s magnesi um and cal cium sal ts,
pol yt etraf | uor oet hyl ene (PTFE), liquid paraffin,
VEg}eﬂhbf élemebﬂdeaﬂdnpbﬁmﬁ,s as Rpth&odtudseart UBKdueRA! S B¥Hon will emerge

su dium | ur | sulfate, magnesium
Tegard?lg $§}ﬁl%sl‘slaﬁf %afage CI%VSF %)9 g’f‘%‘@%ﬁ copditipas ji ygrlous patients, and the
ordinarypkidled warkenyebrgintesing ﬁaﬁhﬁb&pﬁklc‘k%&t%@ a@ﬁ%@nergh'eﬁﬂﬂlﬁhe recipient, will
oW, properti es the drug

be abid el ol Rl T el e e s s it figpeutic ffect, on
the roumfpdmsmtmmm@hm thedhasideds th?H@atﬁEﬂt@@sWe& G&yerdl&‘%i'oéé‘g@levels 0f 0.001

talc enjc . silica and h
to 10 rﬁé/?é Rk g (?%‘ Q’FIBm&FtBrC@ fosBPGRls- oﬁe’éﬁmlbh éor jreipsvengis injection or
infusiofi dpsagemiyad lower) Theldositid\@haRILeRSaBNYdpeAMAE S ‘[hél circulation half-life, and
.meﬁnéﬁyﬁactqﬁt m ght be added as a wetting agent
ts may include anionic detergents such as

s"ﬂubl neptideawf YHe wesehiah@ntiordiod Gyt deﬁ%‘v&‘s‘)nnﬁylge%ﬁﬁﬁét&@& f conjunction
odi um sul fonate. CationiC détergents

with °ne X H%Ofebaéa‘ﬁ‘g acliyq inggdicqts of PharmrseutisaloamppgBerisum
chlorlde or benzet hom um chloride. The list of
pot enti al nonionic detergents that could be included
in the forrmulation as surfactants are | auromacr ogo
400, polyoxyl 40 stearate, -42 WO 2004/101611
PCT/ US2004/ 014886 pol yoxyet*hyl ene hydr ogenat ed cast or
oil 10, 50 and 60, glycerol nonostearate, polysorbate

20, 40, 60, 65
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and 80, sucrose fatty acid ester, nethyl cellul ose and
carboxynet hyl cellul ose. These surfactants coul d be
wonresianiélin the fornul ati on of the protein or PCT/US2004/014886

derivative either alone or as a mxture in different

rati os. Additives which po%&g&%&lly enhance upt ake of

the peptide (or derivative) ar for instance the fatty

5 &g presed] ivyeatiepcis dext Hesagbediby nmenschf sirdolliwing eRipledCilewever, the use of
these@a, t.i on e desirable, .

FroUhe R a5aage B Bt sl BTl AT B 0 B T the sope
and mespEe 9f thedeventiorperrdfanykieoiplifet forts Lileweaste bveidaiehot limited to any

ctichak fobgd [ | S . 0. .. Slo o
P Ener ot monie i Ao MR RAM Thice® oy, il b A rations of he
Imvenfipip NP LAFPRATGH e thekenkiltedtie thecart qoatréadiy this SPedifddBor and can be made

itho i &t HBIERSE; ther.formof a controlled
el e2as e i's by glnﬁééaﬁsgép%gglg YSRopgs {Rﬁ@f‘@ E?gberhmlted only by the terms of
the appgeded pletes, eosg/witletie full scape@dequiyalents. te which €hethldigs b1 entitled.
encl osed in a sem perneabl e nenbrane which allows
water to enter and push drug out through a single
snmal | openi ng Exampled: SymtbtsicofdHRRt aponit¥ frptidesoat i ngs
I P MEMeS, bt the formul ation. These include a
egg%}etf of%?ug%fs whi ch could be applied in a coating
paffriohpeenbidp modemdrs of derinveation/ eprecpnthekizzl $6inp ehgM¥LiEeld solid phase
thdstd t8enhd t L the terjals usgd in '
systios} @8 S8 by gt hs PR Sefthise 2 Fien e Chemical,
Rockfprle o 234 on jan Applieh Biasystean d314 aitombtad ers@hdit) The resin used was PAL

11i6&Vmh; | cellulose, . hydroxyethyl cellul ose,

CIEERRS oyt nfi. LTI c POUR R BPopy P aminomety135-
dlmeth}@(b/];@p@gfé valknjelaaik lyyljseloquwmmm_hsgue id mb@g@gylh &ffinkiMmide finction upon
1 r - | 0 rovi done and the : . .
c eava%%l ong%%’y e?ﬁ&neg%%rpgceo{eglp. .Sr’iﬁiéna R pé(}tgcﬁ]ﬁn OB fayieg acidst wasnzehieved with
Fmoc,elizgérde thwmtdca'btsgiptmtv;fﬁf ebmlrmf)ﬁﬁn‘;&g,&gﬂe&{biﬁe, afd tyrosine hydroxyls; trityl
£ ; A m X material s .m e used to

or s RIR0P R 1R fng ke IR o RSk Ao P RRRCAG  dtgnipmeitylohromn
sulfontg) fon thei asginipe guanilino granp. CBaheebughng ivwas Peffdriticd f&FeSmBedhr or 2 hr with

. r lon. caating. . Parenteral delivery
mor Pl AR SO Rl PSR e Do s o (@ -

hydroxyheretriagela). admi ni stration include sterile aqueous or
[ or enul si ons.

0 AR SR R of EREET b0 miie: tha il asmbled peptde was

cleavegh mith y reinirgyofy200d ?iﬂpmigmﬁhydi@ _rsl% @hahlé@ﬂtthiol,\/ﬁﬁ%tg/@%ﬁr, Ritisity at 4°C and
8 Lve | a cor | elatin an

sl B Sl ki Bipe s P L Bt B o wos S from the e

ecta
and prepigiatyd Wflthrdumhyﬂmi%aivra |Asfer ﬂﬁfb}hﬂl ﬂl’yﬂlgjtlté\ﬁﬂé%u‘éh Wakri®Sd by C18 reverse phase
- r VN wettin enul si fying, and dispersing
high p%goglﬁl ns?g 'llcpﬁté%rﬁ%%to g}%'g'tvgw 3 gr%cﬁ t Bga’cetpglﬁrﬂ@(ya ind.1% trifluoroacetic acid.
filtration through a bacteria retaining filter, by
i rporating sterilizing agents into the
2 Pq%%%%%@?ﬁ?%%@? by irradiating the conpositions, or by
héatdungeptive dimeieagithé @fventiohNRdte GRILRIAP dﬂ@ctlé/ onto a lysine linker in a
WHMﬁ&$Q%L%%ﬁ¥H%Qau§%n sterile water, or sone 0 othe?
sterile |%J%€F 1% nedi um i mmedi ately before use. -43
VIr 200420016 1)3nt}_E€33'/0U3%?t@¢6/ ﬂéﬂtﬂtﬁﬁlﬁ;amgqqﬁ&!-L}@{Fn%@%ﬁ %Ioupled to a PAL
. . Ver. sitions for rectal or vagina _
resin (4 o T b B i aa  QUrFOST S0P S5 v B iy betveen th
two chamrib &b synthesineda dithe Fino 0 piogectitdeoraih e SMbwddNB&nild base S(ZO% piperidine
exci pients such as cocoa butter or a suppository wax.

Conpositions for nasal or sublingual adm nistration
are also prepared wth standard excipients well known

in the art. - 40 -
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5 Pulrnonary Delivery Al so contenplated herein is

pul nonary delivery of the EPO- R agoni st peptides (or
wdeonisatdives thereof). The peptide (or deri vaPCVvag2008/014886

delivered to the lungs of a manmal mhile inhaling and

in DMFPX&T tREPeptidE Elﬁﬁﬁ \Je&esalltﬁgs%gg 8s1}1g t%l Ll lnn% ﬁgg%}mo groups as starting points.

|'ood strea m see
Pept1ﬁ:h ehaimpeathepip slas pofiRmsd asinhthe: SBIGBplﬁlﬁé) synfatpie techiitueadescribed above. Trt

v SRRt g SRR T B o o o,

purificeiipnn e dation \of 113( S&lﬂ'pﬁl)‘: r&s@ea 4@s perfdmbd b iimvubgting Hh Bepidtected dimer in

IOO‘VeJE)M%b fo{ %ggg%s @ 2? S5 :12;) e&%ﬁ{h {ei%tcetgo&ngz?ed p(ffplgglg)an‘éy (>75%) dimers
Wlth’@fOnlntramWebt dlsulﬁdlebbmd@ 1146 (a-1- pr ot ei nase) Cswei n,

etgpal I ot ej
A A PR AT B R Pt AL
(Milligen/Rigesrabh etherehyl mpadiog (111 eummysmrrbsmmma Rer§é @yt linker between the two

e kT ——
DMF}) Thcaﬁmt p}:psde Flagtin wad\ihen 5ynﬁ&dzeﬂ51§1ng @hﬂeaﬂ’rﬁlg ﬁiée a’iﬂnno group as a starting
pomt( q{n‘gﬁl g@L %p u(f mng}ﬁlmg Elléqn%g ;i;;lt or %eda above. The two

cystelggms:@mscpf @feffgfttchaus Weltem‘t@cbzddmth’TFrU I&lloﬁﬁltg syﬂ‘kﬂems of the first peptide chain,
use |

the 2208 oac¥at R0 L apoRPoSER e aRbVER Ptk emey

morphrélnheand chlbroflemi Clhs seaed peptide chiair ww%&omﬂmsﬁﬂl dn\/tﬁj@ Yedhid free amino
¢cts, . inclu but not |im, to

group CaLQV%u({))St?anr S(ij(HleS of % sacé)gg P%]ﬁ yers grotegtﬁ@i vxﬁ . An intramolecular
d1su1fidn Heving rvgas hhhedofn ﬂ!bllflrd;‘t @ptidef el bareheviid @RETS iﬁrdtéo@lﬂg groups using

o L g S R TR ] AT AL 3 o
disulfidavbend ives theneforhed iﬂ the as¢eodtl pepedeutiaze by (sMﬂilﬂath)ﬁMj’r %H‘lovmg the Acm

Acorn Il nebulizer

protectBE pronit G 1‘51%1§g “pé}*?gﬁ‘)gem&ysfe@ fes i@ Wpigiofifh mebanol and thalium
trlﬂuontm:@ated dose i nhaler (3 axo Inc., Research Triangle

Park, NC); and the Spinhal er povvder i mhal er (Fisons

Corp., Bedford, MA). 25 Al such devices require the
3. Attecdenenfof fprcens| at i ons suitable for the dispensing of

p (Qr _derivative). Typically, each formulation

P IS ot o 8 il b By Bk iR 2 and AF3S4G4,

respectively), the sbzhler wakSica@porated RpPthe peptidt ﬂulﬁhﬁgoéb‘ﬁli Ip8ske pe dptlde synthes1s In this
j uvant s

erial, in .additi usual | uent s,
case AR Tl 00 o B RATHERA A9 i esminhOWiBr i s th bass for
the atthcvl‘mmt)ﬂfémotm} Waw&ﬁﬁﬁd £5d, QF om}ﬁrlﬁﬁr&hﬁrﬂ&ﬁ FoINinSIhO Bttachment of the

carriers is
lysine %nr% dﬁlﬁfré{’ Peatrlde&WS%S&lﬁ fﬂ/)z ‘ir%sd{eF‘i“gBd 39F¢-i des may al so be
prepared in different 30 fornul ations dependi ng on

m.cal nodification or the type of
+ Sy";olflgs‘?”éwmﬁppé’ 2’ CABEF mul at i ons sui t abl e for use W t h a

nEMplaﬁf%ﬁbocﬁxﬁéﬂggf th?sgg g\esml%ecﬁuiuau%g r1]re caithng O]f &P&dﬁ“ cal ke the synthesis of

ri.se pepti eriva
a peptidg duﬁerélélﬁéé(ﬁtar%fe@@?f‘ beingydyaidet is desqribed I2%nqiiger efample, the synthesis of a peptide

dimer Hakedlviagi Gtadnlinal BGhel A68 conﬁﬁxﬂig%bﬁhc&%folem}e RbchSOb We '1191&11% IJ lﬂl@ is described.

formul ation may al so include a buffer and a si

syntheﬁgm&%ﬁkqimﬂ u?keva mﬁé’lﬁ’?}%%‘l ation and regul ation

tic pressure F formul ati on may
al so contain a -44 WO 2004/ 101611 PCT/ US2004/ 014886
surfactant, to reduce or prevent surface induced
aggregation of the peptide (or derivative) caused by
atomi zation of the solution4’n formng the aerosol .
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Formul ati ons for use with a netered-dose inhaler
device wll generally conprise a finely divided
woandaoniaont ai ni ng the peptide (or derivative) PCT/US2004/014886
suspended in a propellant with the aid of a
SUSEALL BsMnatioh@ Terta . a ventiona
mat elf i al lrartrlJo ? d 1 orﬁitgﬁus n%?%@éleﬁngﬁcﬁj (éggémgl/g from IRapp Polymere,
Germapyr s tigaied @aﬂlmtwaéedwpumg@ bf Binod-LysgFroea403D (prepared from 5 eq. of amino
id ks 6f UK PEAEROeq a L0
T cﬁ(% or of | uorlogrrlg% %noeﬁl\f%. Iﬂ?’olfoc@awﬁ {ﬁt’bﬁ’&‘?gihﬂg?wgflo eq. of DIEA) and
allowgd hgestly slkake Al uBhaorstin ame Washed DMF, THF, DCM, MeOH) and dried to yield the
tedted redin? Reglit At ombi nat i ons, .
ProeSli tabi e surt a}&&glﬁ?{gltplpgjgﬁ%ucg@; d%ybleﬁté%t ¥ (61 V&Eb %q(i‘ttlon of 10% acetic
anhydgigho 2200/ eyridirierin DOMefor 2@ iiitavpipllavsibybeashing baihbod& T Fmoc groups were

removed ma‘éé{ch%g}g <1:l1g lcllzroxregﬂf |11?§d) {fn%pe% ermedI tjf)rn%q {}{r&te\e,l @g@wed by washing

evice Wl
(Dl\/ﬂ%[i)r"l?IF Bod MeOtbpndimingg pept | de (or derlvatlve) and may
al so include a bul king agent, such as |actose,
sorbitol, @ sucrose, or mannitol in anounts which?®
facilitatd di spersal of the powder fromthe devj
@ by wei gh¢F C“t-l‘ﬁé‘: &R at i on,
feri vatiwe) B'5bst advant age8us y
te ?'n'CWth ap averag r
nm (or mcrons), er &bl
4 g nost effective de rytothe
di stal lung. Nasal” Delivery Nasal delivery of the
EPO R agoni st peptides (or derivatives) is also
cl%nte Ifat ed, Nasal delivery allows the passage of
éepp%P paatiog of JenBGelRinkLyeRentidek:e Jihp yesar frem Step 1 was subjected to

repeated] 0y ddsSAfEFThAAhkiRE adi REGIBEY tvfin }@r@ﬁ@%? %Lt#aﬁo% g%iuﬁ?l& temoval with

h ecessity for deposition o
p1per1¥m ﬂ%gﬂnﬂgtb %cﬂﬁmﬂeépﬁlghgmp]@peoqqgs aAhigwas quy@emtl'ycqautbé out on a ABI 433

automhtBd peptidé &yhiHdexdr badlabIE %M@lﬂ%ﬁ@&(ﬁ%?}@tenmﬁ@ d&ﬁer tﬂl:eotrinaﬁ? thoc removal, the
tide conpounds, as further

temm&%% EE’& S VVEFP &Fﬂ%tfct ih @fatic a@hmrlg@(lm)raeg aDIaAr@o eq.) in DMF for 20

minut@PPIVET bk ahigsagRvé.evel s for treatment of various
conditions in various patients, and the ordinary

skill ed wgr ker, considering the t her apeut o cont ext,

age, and teneral health of the recipient, xwll be

able to ertal n prope €05| ng. The sel -@ dosage
depend® uyonot he de5|5e§ade§§ apeutic ef f)ec nHthe
route of._-ad Qi gtor t he duga N.hePeptide

LT & at gesilred. Ceneral |y dosage Is of Q 091
PO mg/ kg of Ybody wei ght dally Oadni ni st er dd " Ho _
H2f or i ntravenous inj ection or ~adPeptide
i nf usi on dosage may be | ower. The dosing schedul e rrg
vary, depending on the circulation half-life, and the
formul ati on used. The peptides of the present

i $rge At Glea¥age frome rasing e Thes sesinviea) abowe 10 %u@éﬁﬂeﬂ | 1§ tt@ 'é @@lution of TFA

o C ddi ti
(82.5%), rbhelgygj(éd@f é’fh%{gdlﬂ}v]%al r(?nsa(ggut i (Ld(ﬁmcand no?r{leoger@L ) fog ghmOom temperature.
Altemazlo@ﬂ/eax@g@ mlctadsrmdez@umAQM)s @ateE(casvpj end Eﬁ@pﬁbg&eﬁé Q. 5%) can also

R LS R T SR
and drgmmﬂeespdacnaﬂMMe eavetthedespeiCpeptidat Puifichitoni Vid Pebdr@ive MEPLC with a

C18 co%ﬂaffo%%éﬂﬁr%pﬁ\&y limts the scope

_48 .
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and nmeani ng of the invention or of any exenplified

form Likewise, the inventionis not limted to any 5
woaoditowiar preferred enbodi nents descri bed hePerms2004/014886

I ndeed, many nodifications and variations of the

I nventi on.may be apparent to those skilled in the art

upon read[ng this specification, and can be nmade

wi t hout @eparting fromits spirit and scope. Theo
i nventiponF syt herefore to be |inited onll%/i%?/th;@JLtems
of the dedl chalids, al ong ith the 2D ept?&op;éj of

o t vGﬂTchthe clains_are gntitled. 10 o

(BXawple~1: Syn h€sj s of EPO R agoni st peptides 1./[]\f NH

Pept i de Mononer )le\tg"?&sﬂids Vari ous peptide niahdteptids” ofN 2
e

the i nvention wer ynt hesi zed using the Merrifield H o
solid phase synthesis technique [see, Stewart and
Young. Solid Phase Peptide Synthesis, 2nd edition

Syntheghi of p peptidh dirvier litked viRa €kifxorinil Iybing anlid@aid comtaiaing Appleir@tblecule:
Bi osystens 433A automated instrunment. The resin used
wasrep AL Spnrkdls! Jﬁ“ %ﬁ;{/ﬁtg?ﬁ g(flgttrﬁv_nh%or\f}@tirﬁ% 'Eh% o%{n?ge?éiéﬂyné(vggable diamine

o DOlystyrene Wt
(A ﬁ@?ﬁé%t@ﬁ%} Co-a(1¥ei &7 Hemepl) ingehysioupACM ¢Xl0ml) was cooled to 0°C.
A soluf &bt Seniy) cﬁloﬁ?fSI}Prﬁ%%yM.Sbﬁﬂ, @3%:1;1%%}1 cﬂ'&%t belk §/§8§ﬁr}1 was added slowly

cl eavage of the peptide fromthe resin. Prinmar
throug} & fopping Rmpe oxe Fiestiad PHE 7 hamaintries b tamiperaturnhibe reactibn mixture at

0°C tsrbéoGN LR aIRWRGS (R tHo M ﬁé?zi - |\ 400 Seri
t hl?%gnl ne, “and t yrosi ne O_h'yge:m Xy hget(tﬂ}:’t%lAée Srﬁ%er 16, the DCM was
remoyer ypdehivasumad dkeyasidugipaditiandddhetveeT BN HiEl aad athéroThe aqueous layers were

collectiS4n@i RBiral2E 0 WRHDSOé/ozacg Nuof & %gig—? %HE teMAc?elarx% gt(lg}%loacetate. The ethyl

sul fonate) for the arginine g I no group.
acetatg dayst Ay diigdsovse pihydipae NedO. ghanheoncentrited onde? vheuuw tolprovide the crude
monoBGR- otird Y4 oxt ki Sdi ] sphani u .

hexggﬁ%bgﬁdggéﬁé ! }éslh‘g ngﬁ%&%bﬁhwgs%@ %%Ilge RO Healtlbn without any
furtheh p@iisaiiasenzt ri azol ). For the synthesis of peptides

with an & dated carboxy term nus, the fully assenbl ed

pepti de $ cleaved with a mixture of 20%6bz

trifluonfoacetic acid, 5%cbi-ppenithiol, Jand 5% wat er,

initial Dy _at 46 ang, 25 gr-aduedey incrdasing to room

tenperature Over”1.% hr. The depr ot ect demxgd—uc;g,mas

filtered fromthe resin and precipitated with diethyl

ether. After thorough drying the product was purified

DY £r18._ € 1S p_ R erformance |iquid .
B SRR A Bd O IR B fipiheionaf e CoTAP e
17.7mimel)(n hexara @261nl) ovas addet Boc.QdB A6g, 12.7mR@ptand etirBh@e@kinued at RT overnight.
' ' i.de di nmers,of i nventi.on
The g VIR0 AR QP DERPLAAR B HESe i PR S g o0, warer 23
and bujrgr | Hiej aygenisf laydn evas dtipdl oyeh asleydtoms NajSPy@nd Béicentrated under vacuum. The

' .S .0f the t pepti de chai ns,

erude B L RS S il b e T s
(M11igenNBiGdzgearch), thereby providinmgsan initial
| ysi.ne residue to serveBa,Heeanki nkey! between the two
chains t@ be synthesized.—Fhre—=®®oC protecting groups
wer e renbwe@gr ™ML d base (20% pi Beridjjps _NABoO
2004/ 101611 PCT/ US2004/ 014886 in DVMF), and the peptide
chai ns were synthesized using the resulting free am no
groups as starting points. Peptide chain synthesis
was perfornmed using the solid phase synthesis
techni que descri bed above. Trt was used to protect
all cysteine residues. Follow ng dimer deprotection,
cl eavage fromthe resin, and
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purification, oxidation of the cysteine residues was

perfornmed by incubating the deprotected diner in 5
waQeLIDMIO for 2-3 days at 5C to 25C. Thi s oxi #ariuszn4/014886

reaction yi el ded predom nantly (>75@© diners with two

| nSt@ meﬁﬁkgsﬂr Bog H4lpi: dﬁlemﬁaﬁ odudy fro garr]%_%]/%us Apactin was dissolved in

esi s of etvvo epti de al ns,
meth%é% (Zégléprﬂn@ ay(%r@geaatmy pr@gncn of §%IPdlon g]arﬂoBI(i?/S ®@W9 bder balloon pressure for

16 hik. Qﬂtiéﬁlgﬁ(lulﬁén gééér ﬁiteg&m@fg%}ﬂe@ hth ﬂetﬂa%fcﬁ'aﬁg the %?tra uceontce%trated Vevacuo to provide

the CWﬁ%W¥éﬂ profipgd (Hekdc3. o). off b@: Dvemegl @pmxpn@mylerdedf(Bbed“AP after Steps 1-3
was M4 (aliib®d BASE o 1%90%19151{? 6f Cﬁ%ﬁl@ﬁl !écg) 10 DVF). The first

pepti de chaln was then synthesz using the resulting
free a Zgroup as a starting point. P ide

synt hesi s was perforned solid
technfgue descri bed ab PH%%M‘%&{ cystrei ne resi dues

of theTret shllfoere protected W th drt ~Foll owmg,

synthesis of the first peptide chain, the AP oc group
was renoved fromthe support bound IyS|ne linker with

%% %ﬁg&%%] .? nor phol i ne, and chl or of orm
Ps ! 6%‘?3? &g"lsteﬁgl'lﬁ”%s Tqﬁ@ﬁ?ebyrﬁw@s@;éea ®#8 timod/g, from Rapp
Polyn&m‘; @&ﬂna‘nly)? @hamla ﬁnlae'i_’ (YE@ikRIent REA k%;%ﬁ%%l{vglgnt%n%}eqw%ed in 20 mL of

con in were protected
DMF{ r? o ‘ﬁﬁ?‘g’c lﬁigef Q1 i oSSR ik Tepinisd whshet Kl NUHGY water, ACN,
DMEF, pegdlhad @héd 10 gy ah 8RBy ioBrddi&sid 't protecting groups
using trifluoroacetic acid, foll owed by oxidation by
stirring in 20% DVSO oveﬁyight An intranohecgl ar
di sul fi de bond was then d in the secohd peptide
chai n by sinultaneousl /igﬁgsing the Acm ot €tti ng
groups andi&ioBaingJﬂ%ikaugnect ;) S of esi dues
usi ng i odi n¥, nethanok SAvE hallu“‘ [
trifluoroacetate. A&?ac nent of spaces s Were the
spacer was an anino acid (e.g., glycine or lysine as

: ﬁ%@?ﬁo gtt%g @Ez?a?%? %hkefJ fﬁg’gﬁ%ﬁ, ¥]% %%(ﬂf E:Igl}erﬁqsalggrggrabggsand H-TAP-

Boc (Igfeptsi e.) sgmglm ASOHI (84 L6 %q.) %bs GRHEN a hiF8uIRRES VAT FRE and shaken
and its free am no

d.to the PAL resin,
overmgh % mss gatp gtﬁso@wgl ngqbgr%gir@er{éeqéﬁ HHR meataddsd to this and shaken for
anotheaﬁhrs h@he emacm ﬁ&é‘i’cdl Waﬂﬁﬂ @DM@r TAF, ¢.D8 S Wik, MBI and dried. A small

of the ysi ne |1 nker,
amo‘mg g%nélf’ reémg%?f"aea@g nﬁb% 1hend DEA BDeMsmdicnarkdabigy % TFA-DCM
mﬁchﬂie&&mLGMSMﬁdH?Lexenplary peptide dinmers 30 Exenpl ary
enbodi nents of these synthesis techniques are outlined
bel ow. “bn @ne exanpl e, the synt hesics of a peptide

di mer |jnkad via madiphgr m nal | ysi ide is
descrift I'h anat-hersexanpl e, th nt REsis of a
& e o I'ysi ne, and

(ZEpté .bner | imked—vra g8
ntai ni ngja spacer nol ecul'®’attached lto & he |i nki

lysine, is described. Synthesis of a peptide @i mef j(o\Fi
linked via a Ctermnal |ysine amde: -47 WO o)
2004/ 101611 PCT/ US2004/ 014886 Step 1 - Formation of

T nt -Lys: TentaCGel-Rink resin (0.18 nm/g
Ralp'VﬂﬂWfF fﬁe%ét“Ge@é’f’Wﬁﬁﬁf -Ipsys Theergsin dromi @bova was treated with a
achvat@lcidlutﬁh et Bﬂiclﬂyls@ﬂqod)( Oﬁ"@ﬁep&ﬂé@ (()ﬁl:oﬁpg) quf Ql%r‘op% dde gI%J 8 gq.0of HATU

acid and 5 | SSO
d1ssolvéfa aﬁﬂstgﬁ,ﬁ Bl fogamed iy the siditiondf 10 et oBPTEK) a6 allofed Db £M)ly shake 14h,

and allowed to gently shake 14h. The resin was washed
(DMF, THF, DCM MeOH) and dried to yield the
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5 protected resin. Residual am ne groups were capped

by treating the resin with a solution of 10% acetic
wansdoiade, 20% pyridine in DCM for 20 m nut esPCT/US2004/014886

foll owed by washi ng as above. The Fnoc groups wer e

The kﬁﬁ%@@aéﬁh’d |”M—II5 L Qﬁf@ﬁﬁg&%@e@#ﬁ& % y d el r,;fes.ldual amine

in DVF for 20 minutes,
grougscxare sappsd) byrrgting e rgin vaithly softios oﬂj/@() Bentic ﬁnl@dhd@ZO% pyridine in DCM

N

for ZM_H’Jtes l?olllow":eﬁ bg \xgsﬂ\hé%sza%m@ Fl%locp groups are remox(/)edey gentl}s shaking the resin

NH2 mat | on o
in 30%@%&6&@'@& 1R| £y 20 Pépttdscfollwedliyevashing (DNIF STRISTRIM,IMY@H) and drying.
subjgcted to repeated cycles of Fnbc-anino AR d

NH
coupl ings with HBTU s{Rragkicbn  and Eﬁoc re I
= o

p| ridine to bg} th peptldec N
st Th S i(%Q ut on a
ABI 433| e synt hes r avall e from H

NQ[(G@“
Appl i ed Bi osys?ems After the final Fnoc re\ﬁﬁvm\/
the 15 terminal am re groups were acylated with acetic ©

anhydride (10 eq.) and DIEA (20 eq.) in DWF for- 20
as above. O Solid phase 0

fol) h
m‘%"l\f O fh%ilivfpgefﬁ‘(‘{%ﬁgﬂk:ﬁ‘? Lgs(Rengde)Pe pt Thee redn | fipin| above was
subjedtbdtoQrebeatddHBcl¥s fof @Qﬂiclaﬂﬁ‘no @1§%§lﬁ)hﬁgs W%Wdﬂtoamlvatlon and Fmoc

m above is suspended in to a

Th
removglgrvﬁ{f |p83ﬁ %‘F t’a's-ll}gnld é)et @Etug:%hamb ﬁgwgpneem This was convenently carried out
on a ABhaseaitbhited pf{pﬁd@ %n,the\ﬁﬁérecfvalﬂa@?@ froRNplidH ﬁﬁg}ys&:%seh&s Rtter the final

F for SQ at roo erature. ternatlvec
MoC (Emaya. me Jermina anélge p}gpspgﬁs@@cyla%&tvgﬂl aeglcgw)@ydndﬁﬁlo eq.) and DIEA (20 eq.)

in DMH fot Z0fain0fRY, Ifelivweaing waghiDdds bae. al SO be used. The TFA
solution is cooled to 5 C and poured into Et20 to

perci patate the peptide. Filtration and dré/ﬁ/ﬁ?j’“‘lﬁnder

rectgcealzw ressurevgave the desired peptide. Nj—Peptlde
Pur I[f i CW prepar 3 4g,HPLC Wi t h ao C18£o\l\ﬁm'(
af e pure pepti deeptldeéygthéép 2004/ 1
4/ 014886H oo — —™ @f‘r

O\/\o/\/N\n/O\’< O\/\O/\/N\n/ \'<

0 o

Step 8 - Cleavage from resin: The resin from above was suspended in a solution of TFA
(82.5%), phenol (5%, ethanedithiol (2.5%), water (5%), and thioanisole (5%) for 3h at room temperature.
Alternative cleavage cocktails such as TFA (95%), water (2.5%), and triisopropylsilane (2.5%) can also
be used. The TFA solution was cooled to 5 °C and poured into Et,O to ﬁercipatate the peptide. Filtration
and drying under reduced pressure gave the desired peptide. Purification via preparative HPLC with a

C18 column afforded the pure peptide.

Peptlde -Ac
Ac- i ——
NJ—Peptlde Ac c-Peptide—NH

IVV )
- ,
o N
O\/\ /\/N o . )\
© \g/ j< Ac-Peptide—NH N—\_O/—/
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O H H2N-Pepti deAN N Peptide TFAH Z OH OO H NH
N Peptide H2N-Peptide N Y 11 HO O Synthesis of a
woepisdesidi mer |inked via a Gterm nal |ysine aoTas2@ad14886
contai ning a spacer nolecule: Step 1 - Synthesis of
Cbz-TAP: A solution containing the commercially
avai l able diamne ("TAP'" from Al drich Chem cal Co.)
5. Oxidugen of geptidesiedbryn inramelesdr disslfBERMEL00 nl) was coo|m ed
t - SOl I formate. (4.8 o
Sg.T}%ﬁTp%)F)&e @ﬁn%d@%ﬁ%%af%oD %@era ded %r&ov\‘?ﬁl t peptide/mL) and
alloweh fnitagd shragroippbaigufelfomidh. dihe peptidpeas pariftdl b§-1dading the reaction mixture
i T IH f.cthe reactijon mxture at .
onto PED LY Oy TR S 618 5ok BB is e 0b' ot pore iz, 40
mm x ¥Rgandengthy, PLeBE) by Afineer AGNTwaterPe] %1BRA gtadaniiEh 6as 95% ACN over

ok V. e resjiduye partitioned
O PP AR M hE TSR Py i PR e procuot s a sty
whitecsglif.e dloe gxaample, e ther cibé p2 AT 0B, HBdteation NaHbet illugiaid Schematically as
follovdnd extracted with ethyl acetate. The ethyl 10 acetate
| ayer was dried over anhydrous Na2SO4, then
concentrat ed under vacuumto provide the cr&rds
norChz- TAP (59, about 50%yield). This cdnpgund was
AcxsedctomH he next reaction w thout any AGhes—NH

purificagion. NHZ NHCbz Chz-d, DCM O O/~ O --~NH2 NH
> ---~OK\VINH2 1BHStep 2 - PHg@tifesi s of Chbz- TAP-Boc: 2
To a vigorously st rred suspensionm&f. the Cbz- TAR (&9, S
17. 7imol)_pn hexang, (25ml) was added Boc2O (3. 869 o)
PENAA G0N stirfing continued at RT oxsL&k.ghiny O/—/

react{ion ni xtre was diluted wth DCM(25ml<) nd
ReashedSHvi th 10% aq. citric acid (2X), waters{2X) and
brine. The organic | ayer was dried over anhydrous

Dinf¥ai2 pegiirRNM YEPesreahingt ed under Vacuum,br%% (XYZ) containing
redidedctysteineegligbsSy) Was used directly igidih& A&3%fde bonds

reaction. NHCbz NHCbz Boc20O Hexane

6. PEGylation of peptides

PEGylation of the peptides of the invention was carried out using several different techniques.

PEGylation of a terminal -NH, group: The peptide dimer was mixed with 1.5 eq. (mole basis)
of activated PEG species (mPEG-NPC from NOF Corp. Japan) in dry DMF to afford a clear solution.
After 5 minutes 4eq of DIEA was added to above solution. The mixture was stirred at ambient
temperature 14h, followed by purification with C18 reverse phase HPLC. The structure of PEGylated
peptide was confirmed by MALDI mass. The purified peptide was also subjected to purification via
cation ion exchange chromatography as outlined below. For example, in the case of AF35593, the

monoPEGylation of the terminal -NH, group of the spacer moiety may be illustrated schematically as

follows:
Ac-Peptide—NH Ac-Peptide—NH j\
NH -
2 MPEG-NPC HN O—mPEG
0 > 0 \
o)
DMF, DIEA o
. HN — ' —
Ac-Peptide—NH "N\ g Ac-Peptide—NH HN_\_O
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20 O-~~O-~NH2 O/ ~, O~, NHBoc -49 WD 2004/ 101611

PCT/ US2004/ 014886 Step3 - Synthesis of Boc-TAP:. The
wonrodaoprioduct fromthe previous reaction was #CsAskored14886

in methanol (25nl) and hydrogenat ed in presence of 5%

Pd o
o DR by 0N el B e G e Ry v with 25 e

(mOlﬁbﬂSlS} bileacfivdted H@SW@&E@HRE@NE@ filom N@E @ord. Gappi)dd Id@GDMF heafford a clear
u P- B t. ( The ver
ooty e e PP SO s D P Mg 1P i s a bt

tempdrﬂf%e( ) ﬁﬂﬂlowb@ ty bwmnomwttln €lanearst phise m(ﬂ Tltbslﬁﬁlﬁ):d peptlde is also

subj eWoZpAJrf}ic%Hnt%h ecg ggncfoo nl{“{gﬁe%'{onl‘fogfggpy a%ng@g ow NEJ or example in the

case er@ﬁSd&’% (lﬁ’s 1Saaiion hagt 8e Immﬁa/cag sciienaticaBappiollbws:y mer e,
Germany), phenolic Iinker ent, and K2C03 (5
equi val ent) wer e heéaf-eaGLYRCERMPITU-ndfv dﬂRMﬁ\o 70C for
14h. After cooling to roomtenperature the Bghi N was

washed (0.1 N HCl, ‘bt &7 VARSI T(IBWC!Q%@@ and dri ed
"O

to give an arrber-col ored resin 11~-0 O ~I HH
Br HO O AI OO K2C(O3, DVF Step 5SnrEc®pnt hesi s of
Tent aGel -1 i nker-TAP(Boc): 2.5 Ik Diffhe resin from

above and H TAP- 13 Boc (1.5gms, 5eq.) and gl acial
AcOH (34 1, PSGsxq,o)Jxms_Gt;gm;iMGﬁT(ammgﬁwa@eG f 1.1

MeOH THF an hakep overnight. A 1M sol uti oR~ef

sodi um cyanoE% oG GHIF(1-BHEQRERMatded to this
and shaken for another 7hrs. in was filtered

washed (DMF, THF, 0.1 N HCl, water, MeOH) and dried. A

BB e A P SRR S s,
(1 eqcfrem KShearygtet OB, &iSd.)HPEE dissdDre@ i@ dry NAONBHR25NHo aFford a clear solution.
After l?‘tﬂ—iﬁﬁéﬁﬁféq Qf BIéA 1% a'&‘dt;c{ tgalgove solution. The mixture is stirred at ambient temperature
2h, followed by purification with C18 reverse phase HPLC. The purified peptide is also subjected to
purification via cation ion exchange chromatography as outlined below. For example, in the case of

AF33131, this reaction may be illustrated schematically as follows:

$ $ 0
HaN-G-G-L~Y-A-C-H-M-G-P—1-T-W-V-G-Q-P-L-R-G—LNH,

0

iy

[eNe}

e
O—\_<O

ol

H S $ 0
N-G-G-L-Y-A-C-H-M-G-P~I-TW-V-C-Q-P-1-R-G-LLNH,

b

PEG

Y

0
0 S-G-G—L—Y—A-C—H—M-G-P—I—T-W-V-C-Q-P—L——R—G—”~NH2
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20 0 Step 6 - Synthesis of TentaCel -1inker.-TAP-Lys:

The resin from above was treated with a activated
weabwttoon1 of Fnoc- Lys(Fnoc) - OH (prepared from BCEMS2#/014886

amno acid and 5 eq.of HATU dissolved at 0.5 Min

» s \V {1 iqn. of . 10 : I.EA), a

al | g\ RAE il BR R o eyl FFFsafiye S5y o59 PEG-(SPANIIS)

(1 epdrpm Simanvpta 12088 375 wersdissolvad inndrg HadF (aDORSMTtdRa ffodCWclear solution.
[ t: el d e protected.resin.. Residyal

A e oy oL a e o s RS R iy temperstre
2h, feliawed by rpupificationovethe€ | &oresierbry phased BPL QO hp yutifledgeptitle BGMo subjected to

; I shi bove. The Fnpc i
P B e S BT Y o e dfigeacton may
be supimgaiEdddefellowisn -DMF for 20 minutes, foll owed by washing

(DVF, THF, DCM MeOH) and drying. . NH2\0 J.)

Frnoc- Lys(Frmoc)-OH 0 H2Nr-O  NH DISC, HOBt H2) JRC! peri di ne

I NHo- \ 0 BKEH RN, 0= 10 Stnep -

Synt hesi s of Tetzt%gglb-%%l?g;%ﬁ{yg(gpgﬁ\f? de) 2: The

resin from above was subjected to repeated cycl es of

Frmoc-am no aci d coupling it h HBQ.Ié:DBt activation

and Froc removal with p|geid ne=tg\build both

pepti de chai ns simnmultanepughby. Thi $_yas convenently

carried out 10 on a ABI| 433 aut omatled pepti de

synt hesi zer avail able frpm Appl i,ed [Bi osystens, Inc.

After the final Fnoc renpval " t¥Heg~term nal am ne

groups were acylated with acetic anhydride (10 eq.)

and DI EA (20 g0, v N.DVE for 20 m nutes? follwed by
washi ng as abgcsce% L&ep?M‘b PQ%—E%%{NSO%N HV 7 0

NPepti de Solid phase peptide synthesis " Ho\ " O
11 OQUO O IIDI 15 Step 8 - Cl eavage from'Bsin: The

resin from above was suspended in a sol uti of TFA
(82.5%, phenol (5%, ethanedithiol (2.5%,¢ water
(5%, and thioanisole (594 for 3h at room erature.

Al ternative cleavage gocktails suyuch as TRA (L%S%,

wat er (2.5% , aand-utwi-tsops-epyhsi-E-ana£23-8%ycan al so
be used. The TFA solution was cooled to 8 C and poured
into Et20 to percipatate the peptide. Filtration

7. lon exchange purification of peptides.

Several exchange supports were surveyed for their ability to separate the above peptide-PEG
conjugate from unreacted (or hydrolyzed) PEG, in addition to their ability to retain the starting dimeric
peptides. The ion exchange resin (2-3g) was loaded into a 1 cm column, followed by conversion to the
sodium form (0.2 N NaOH loaded onto column until elutant was pH 14, ca. 5 column volumes), and than
to the hydrogen form (eluted with either 0.1 N HCI or 0.1 M HOAc until elutant matched load pH, ca. 5
colunm volumes), followed by washing with 25% ACN/water until pH 6. Either the peptide prior to
conjugation or the peptide-PEG conjugate was dissolved in 25% ACN/water (10 mg/mL) and the pH
adjusted to <3 with TFA, then loaded on the column. After washing with 2-3 column volumes of 25%
ACN/water and collecting 5 mL fractions, the peptide was released from the column by elution with 0.1
M NH,OAc in 25% ACN/water, again collecting 5 mL fractions. Analysis via HPLC revealed which
fractions contained the desired peptide. Analysis with an Evaporative Light-Scattering Detector (ELSD)

indicated that when the peptide was retained on the column and was eluted with the NH,OAc solution
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and drying under reduced pressure gave the desired
peptide. Purification via preparative HPLC with a 20

wa208/10cd1iumm af f orded the pure peptide. Pepti dechwsS2(/014886
HO Ac- Peptide-NH O HNJ~*N Peptide Ac TFANH N O2 H

/
A S AN e o i
the p@Rﬂd@ efutediimthe dnitd] eesh auffed {ssudrillydhe fistzifactioss) pepepaigtion of desired PEG-

20% DVsQ' water (1 ng dry wei ght
Conﬂ%ht@%ﬁdwéssq’ﬁ}s‘gés\ég%r%aed to stand at room tenperature

e/nL) an
}fhe:g@ﬁowmg@b@m isteessfidly petrinéd bath lihe lb@adh ﬁlgi thB@eptide-PEG conjugate,

nd S‘l&%‘“‘ill‘é%ﬁmé@f“stﬂé e 2% ot b b p S e R 7 om
pore size, 40 nm X ZG@blwmIoarfl@mhhgeResinlsomed by a

linear Al V\rcllellus_u./u ..—,-\ gr-att-ant f.%mS +6-95% ACN

over 40 mmn iza*:on of—the

cont ai ni ng| t| e gﬁ: P af Faé‘i‘e&g‘a?rﬁtmsﬁ"r%%?ﬁct as
a fluffy Chang‘e'pr *aple—in the case df
AF35525, t 4235 rqéw(é%?an

schemati ca

Ac- X- C- Y- G AnKEemRseckpes NH2 O

HOH OA 4 XChHA Ac-X-C-Y-C-7- - NH
HN---O HS SH S-S D|msr|c peptlde (XYZ) containing

Dineric pept| de (Wﬁmﬁﬂ@ﬂtm&lwacu&{&aﬁﬁ yced cysteine
resi dues oxidi zed di sul fi de bonds 6. PEGyIl ati on

of pepti des PEGyl ati on of the peptides of the invention
WeEhi L afabipROde3etibell Vhdhs SiB WRF Ahssal)st tfl&ra%]hsetfﬁclﬁrgvgﬂﬁgqg the activity and

- epti
poten%@/ }Iﬁl?é goaré\ﬂﬁlgwaeﬁlérs o ?}?el( IREMEoy g!gk?egl)%sulti gsrogleg@ssayaﬂ@nbnstrate that the
novel Baﬁcﬁpeﬁﬂlﬁ&l\(eﬁﬂ?dﬁ@iw o BFCRNOECHRE B ol Qi%ﬂz}h 4 I\E{Jré(ovgv't:he results for

o afford a clear solution.
these tassays show that the novel peptide compositions exhibit a surprising increase in EPO-R binding

affinity and biological activity compared to EPO mimetic peptides that have been previously described.

EPO-R agonist peptide monomers and dimers are prepared according to the methods provided in
Example 1. The potency of these peptide monomers and dimers is evaluated using a series of in vitro
activity assays, including: a reporter assay, a proliferation assay, a competitive binding aséay, and a
C/BFU-e assay. These four assays are described in further detail below.

‘The results of these in vitro activity assays are summarized in Table 2 (for peptide monomers)
and Table 3 (for peptide dimers). These tables provide the compound designation and structure for each
tested peptide, as well as the experimental results for each of these four assays. These results demonstrate

the dramatically enhanced potency of the novel peptides of the invention.

1. Reporter assay

This assay is based upon a on a murine pre-B-cell line derived reporter cell, Baf3/EpoR/GCSFR
fos/lux. This reporter cell line expresses a chimeric receptor comprising the extra-cellular portion of the
human EPO receptor to the intra-cellular portion of the human GCSF receptor. This cell line is further
transfected with a fos promoter-driven luciferase reporter gene construct. Activation of this chimeric

receptor through addition of erythropoietic agent results in the expression of the luciferase reporter gene,
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After 5 mnutes 4eq of DI EA was added to above
solution. The mxture was stirred at anbient
woenpaovetiur e 14h, followed by purificati on w t RCCL82004/014886
reverse phase HPLC. The structure of PEGy| ated
and tR@FotedRe ﬁi@&cﬁ&péf HeBghol Xde tﬁ@iﬁ?ifer;g? SubRidil {uc&“ennt Thus, the level of

ept.i de was al so subjected Ion via
EPO-R¢tigation ihtyeh eqhls Wb@@lraaﬁfﬁﬁﬁd 319 I@a&drmmdoiﬁmliiwase Badivity.

B
TN i -
with {§% detgl bevisg serumdRBS; Ib@ldny) 46% WBHI-d wepernatamRghet supendinht from a culture

of WBHI-E’ %Eﬂs‘ QQ‘(C)@'#A?IBP ; Irgp ﬁm@t}é& m&cm Er%ﬁ%w 1? hc%fore the assay,

cells a@?’f%déwzm@mm @CY mewm&aﬁ suwaﬁatécawn nowf FBS and 0.1%
WEHI-Be et ShA n'OrPfthea d%ﬁ%? é!Fagd cBChe w § eRe&{géﬁggg BMEM/F12 medium

d w acti
suppl%g{gnqdégqﬂ(x ,{pﬁ@ﬂﬁ)@q r\%ﬁﬁmup@cmpnt),]@pmrl) Xi 10° d:rells/ﬂNFaré Qultured in the

preselﬁifefo@E%@vr%cﬁ@éntrat?&J di{tésppe h@g t ﬁ&nté Ep‘{)gﬂt&i‘ f.)s %ms Ihécd I\E@neapohs MN)

is added to above sol ut e mx
as a pogihive gentrof, dppBVEM(F1@ meflium ﬁlqiplemﬂmﬂd l&ythplL(D% FB8 ahd WEHI—3 supernatant).

Serlalvﬁllgxgongog the %é’s?@gdé’i}é‘ﬁ o FIF tt?sgzﬁ 115 fé%&d éﬁseag (?:l?ges are 1ncubated for 4h
at 37 gxl@ afgeOe pﬂm@mﬁ{emgam chasluquatnh (Sedy-08d; Babmégal Madison, W1) is added to
each %ﬁn'pf“cﬁ]zo“)u% Ehiemmﬁésﬁlc fatlbbflz 315g3§ %‘nbst h1|‘1 Ss rrr?e%gutrel:do on a ¥ac kard Topcount

| ustr at schemati ca

Lummqmqte@@’_ap}g@plﬂ\l@:ummqt. MDW@_R(MG}IHPCE@gCO%XA plotted relative to test
pept1d'§"\é@ﬁ’éeﬁ—&§nog%¥1ﬁ %@k% p{:k(}ia %v eqﬂﬂ’ﬁ(ﬁ%‘@nﬁaﬁon of test peptide that

. resultypipadaitneximal amisyACENER ¥ (ctonded 9s\he EPIRS MR s Rl B dee gorter EC50].

di znerization via PEGyl ation of N-term ni: The pepti
(2.5 eq.) and PEG (SPA-NHS)2 10 (1 eq. from
2. Progfferationaasey Cor p, USA) were dissolved in dry DV at

nut e
0’[%%'@85%19 6? %& : gpoa A deg Tie Opre%-c gqgl& %ﬁ’o‘ﬁnsgﬂg& A W{ﬁs%human EPO-R.
Prohfqr@;wgtqf rthersdtingaedhl It Bal@ﬁ@ﬂn/ﬂkmm)R 2B depe@lidn®WB EPOYR activation. The

‘ degreeOcH El fé\%ﬂfe{a(ﬁgxﬂ M gbghﬁg& 1{s1%\é ‘i{lsle v&% %I?e s?ggllﬂcfa H‘H}‘dﬁ g%g Iﬁ%gopomonal to

fhenu’inbﬁoémh]aﬁgﬂ.s chromat ography as outlined bel ow. For
us%l?&é%}glg (91@%?1%:& Elg%}l i slpg)‘ttl}grl Eag{(ssmolgll\/l%rﬂ/ﬂFly medlum (Gibco)
suppleH{@NE@V@ 110%- EBm}ylelkih@-aﬁ’d I%TWEHVS Gufdrtdnt AENMATB-68). Cultured cells
are starved overnight, in a spinner flask at a cell density of 1x10° cells/ml, in DMEM/F12 medium
supplemented with 10% FBS and 0.1% WEHI-3 supernatant. The starved cells are then washed twice
with Dulbecco’s PBS (Gibco), and resuspended to a density of 1x10° cells/ml in DMEM/F12
supplemented with 10% FBS (no WEHI-3 supernatant). 50uL aliquots (~50,000 cells) of the cell
suspension are then plated, in triplicate, in 96 well assay plates. 50uL aliquots of dilution series of test
EPO mimetic peptides, or 50uL EPO (R & D Systems Inc., Minneapolis, MN) or Aranesp™
(darbepoeitin alpha, an ERO-R agonist commerically available from Amgen) in DMEM/F12 media
supplemented with 10% FBS (no WEHI-3 supernatant I) are added to the 96 well assay plates (final well
volume of 100pL). For example, 12 different dilutions may be tested where the final concentration of test

peptide (or control EPO peptide) ranges from 810pM to 0.0045pM. The plated cells are then incubated
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OOO0O'N'N'Q@Q 0O00OO O---0ot-oHSSO0 O
NGGL-Y-ACHMGP-I TWV-CGCQP-L-RGLNH2 PEG S
we 2004/105610- 1~ HG G L-Y-A-CH MG P-1-T- WV- C PCT/US2004/014886
QP-L-R G NH2 -53 WD 2004/ 101611 PCT/ US2004/ 014886
t4 i b7k 4 Vika.B | o2 ~ternipii:,
for 45_%25 3p7§%t ?J(:?g@ﬁb : 552181&; (ggcéie E%n?%ﬁ%)_ ] egcf‘? Eacild;_llnlfrp Jish well, and then
alloweg, ¢yingibeter fo - pTheyysatiyn isghen stippebby addinigr 0elF DOV GIN HCL. The plates
2. opar |L.on fter .5 mnyte .
e t%gelgMg%@%?)fvEgAﬁi{ggt gtdg}eg' t%ﬁsghbg%/ég %fo?aﬁ@i“ggl. at'l%gaYﬁlfWEtr%f S95mm is then
measyrgd 8y spactaphatomgirhi Etats efghpahsartbance reddings frakhsowe @elhtmfe coracentration are
i - ' . . Th rifie .
constRidteli fag&: el Etf!ilov\éaicnla &%sﬁlggﬁ{p%epgehs%ﬁ%?r?ﬁ% 89{10\%11:221%8%9% fsst peptide that

peptide is al so subject puri

results gyp kekanaigd abserlomed is greandbd/asalse BUA [SeccThbleed: @vslifdration EC50].
exanple, this reaction may be sumarized as foll ows:

3 CRPRI e, b1 T WG QP-L-RGO\~p ~O

N @nmeitivedindngatouldtiond af@%fda u@i_ng fm assefy ifl Fve‘ihlé}ll Na I}gh’f signalSis generated asa
functs K S PRI e Ve eV OB e EPErvE A oty e EFO R binding
peptide_tjacer ayd 30 EoQtge-beadro Ghich is bound EPO-R. Light is generated by non-radiative energy
transfer, during which a singlet oxygen is released from a first bead upon illumination, and contact with
the released singlet oxygen causes the second bead to emit light. These bead sets are commercially
available (Packard). Bead proximity is generated by the binding of the EPO-R-binding peptide tracer to
the EPO-R. A test peptide that competes with the EPO-R-binding peptide tracer for binding to EPO-R
will prevent this binding, causing a decrease in light emission.

In more detail the method is as follows: Add 4pL of serial dilutions of the test EPO-R. agonist
peptide, or positive or negative controls, to wells of a 384 well plate. Thereafter, add 2pL / well of
receptor/bead cocktail. Receptor bead cocktail consists of: 15 uL of Smg/ml streptavidin donor beads
(Packard), 15uL of 5mg/ml monoclonal antibody ab179 (this antibody recognizes the portion of the
human placental alkaline phosphatase protein contained in the recombinant EPO-R), protein A-coated
acceptor beads (protein A will bind to the ab179 antibody; Packard), 112.5pL of a 1:6.6 dilution of
recombinant EPO-R (produced in Chinese Hamster Ovary cells as a fusion protein to a portion of the
human placental alkaline phosphatase protein which contains the ab179 target epitope) and 607.5uL of
Alphaquest buffer (40mM HEPES, pH 7.4; 1mM MgCly; 0.1% BSA, 0.05% Tween 20). Tap to mix.
Add 2pL/well of the biotinylated EPO-R-binding peptide tracer, AF33068 (30nM final concentration).
AF33068, an EPO-R binding peptide (see Table 3 “Reporter EC50 (pM)”), is made according to the
methods described in Example 1.

AF33068

Biotin-GGLYACHMGPITWYV CQPLRG\

K-NH,
Biotin-GGLYACHMGPITWVCQPLRG ~~
L 1
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O 7. lon exchange purification ofpeptides. 10 Severa

exchange supports were surveyed for their ability to
weoeepariaialt he above peptide-PEG conjugate froRCT/US2004/014886

unreacted (or hydrolyzed) PEG in addition to their

abCitfiigd 0 nfigtAhR. tslaﬁ | i de
Con exchan 3 o p%g;&'ftﬁ P& <ﬂjdg[%é S%art]l tagg gzraf 18%011 T Subate overnight
ALTORR TR A o | A R D ‘WS reahleht hission wittgve AlplodiuastréadentPackard). Plot light

ennssa&n% c%moh@@%qd@&hqnme% (%{-Eﬁh I-l’adeolr gt vas pH

ca. 5 colunn vol unes € hydrogen
f oTli*ﬁ Qasentraipn i gt mptlﬁmﬂlatoesmmmm dedﬁeaﬁe M Itd@Aemiidn, kelative to that

obseﬁéwgﬁgﬂgy%\,\fgg 1!5 %ggr\% ) ﬂ%g&s 5%? TC@%SE{FB bg[ﬁ?é]

Ei ther the peptide prior to conjugation or t he
4. C@pgté&&fEG conj ugate was di ssolved in 25% ACN wat er
ng/nL) and the pH adjusted to <3 with TFA, then
gnatingestawilaierrihe differsntiatias lof honewintriov? stBmaeliei proliferating red

e T S ———

ractions,
differgntigfioroef rqq blhocbceﬂ prefiuiiid oo pnma@ﬂ%rﬁﬁtbbmﬁa&mw Blgdioent stem cells.

AR ORI 1 p—
with M&IF%I Elygford). aPhefysepoal dlutives, bi pdsitivBaahi e rEBﬂZg pépRide Cdr@then added to
me e th ¢

SIS 1 1L A L TSRS s 1
vortexed Atheseyghtq 4/ Alduets 1(1P@IT0USIBAA/) 0df4 Bdfan, (‘t@ﬁeﬂ exliaiiﬂokvy derived CD34+ cells

(Po1e‘ct?:%bﬁﬁﬁféd)f £arg ‘flgllvfg{l; f] Fg?n ﬁlﬁxge%gellw Igent?}h%ﬁgiﬁj (? g g&e?gﬁrwx%?QNAse (Stem

observe
Cells)tina 50mLttibd. Wert 061 !b IVD)E mediakd 1y atiedl dehilBto clls: the medium is added

I es
D R C—
mediugy jg elewhf dispeysed eloag he didbof the tuhe fﬂerbbilﬁﬁ'e &ﬁﬂl sﬂdii%t 900rpm for 20 min, and

the m&ﬁap{ehgge(f %ﬁf@g@yu%e% le as %rghq%? g[;}f g Zse%% E%Hpé\bgtij & Iml of IMDM medium
and thp g?ﬂ qiq'gelty Peabileis tountddmnﬁxmmygﬁleﬁe slides(10, U ARPGE of SW EsBension on slide,

and ceQIRRs atg 1'§IB165Jv§r|aget %)g O cegégg éﬂ Fﬂﬁégezcﬁéneg lcuted in IMDM medium to

exc ge pre-
a cell gangityorfrla:000 enﬂswatmwo ulsdf diduter] @it isahen XD @& hSIUPRD flethyl cellulose

plus p§ﬁ1d§esgﬁllg (ﬁ gachaeﬁt corﬁée% tlsogegn 32X IEedS 13 hs%p I%{ggf)?lsa{@ the mixture is

t1on
vortexed shAljew 1@ b'ﬁhblss lﬁ)tlaﬂ‘ﬁpixmrﬂa&hsrapﬁteﬁ aN@the®dspirkid IWHIT fisthg blunt-end needle.

0388013 o5 HEBTA LR RIAYEL 08 LI FE L S

Incuba’:]’ﬁ@e ipéedad] mstufresr at?ﬁ%{ts] endes S%y@ﬂﬁ@gﬁﬁlﬂah@bﬁtbfgbrtthigys Score for the
0 s. of this _.invention bj to EPO-R an

presen@e XP rg?ﬁ&%&%? ies . uélﬁgl | se %crr(ésag@r ~HEX obieptivies fipg pmagnification of

IOOX)t F{‘ég eorsigeryion of sy fepiide dt h@lchﬂh@hurﬁ):ﬂb&‘ if6tthe® QOBAISY 1s190MSof maximum,

relativé %f)hﬁ]?clotos@vesd r‘clhs LEpg pom%xrfee(?o%goll 1ns rgc%%elc_\l) alg Ithr!:dEC9% [See Table 3: C/BFU-e

EC90].

5. Radioligand Competitive Binding Assay
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This example describes various in vivo assays that are useful in evaluating the activity and
potency of EPO-R agonist peptides of the invention. EPO-R agonist peptide monomers and dimers are
prepared according to the methods provided in Example 1. The in vivo activity of these peptide
monomers and dimers is evaluated using a series assays, including a polycythemic exhypoxic mouse

bioassay and a reticulocyte assay. These two assays are described in further detail below.

1. Polycythemic Exhypoxic Mouse Bioassay

Test peptides are assayed for in vivo activity in the polycythemic exhypoxic mouse bioassay
adapted from the method described by Cotes and Bangham (1961), Nature 191: 1065-1067. This assay
examines the ability of a test peptide to function as an EPO mimetic: i.e., to activate EPO-R and induce
new red blood cell synthesis. Red blood cell synthesis is quantitated based upon incorporation of
radiolabeled iron into hemoglobin of the synthesized red blood cells.

BDF1 mice are allowed to acclimate to ambient conditions for 7-10 days. Body weights are
determined for all animals, and low weight animals (<15 grams) are not used. Mice are subjected to
successive conditioning cycles in a hypobaric chamber for a total of 14 days. Each 24 hour cycle consista
of 18 hr at 0.40+0.02% atmospheric pressure and 6 hr at ambient pressure. After conditioning the mice
are maintained at ambient pressure for an additional 72 hr prior to dosing.

Test peptides, or recombinant human EPO standards, are diluted in PBS + 0.1% BSA vehicle
(PBS/BSA). Peptide monomer stock solutions are first solubilized in dimethyl sulfoxide (DMSO).
Negative control groups include one group of mice injected with PBS/BSA alone, and one group injected
with 1% DMSO. Each dose group containa 10 mice. Mice are injected subcutaneously (scruff of neck)
with 0.5 mL of the appropriate sample.

Forty eight hours following sample injection, the mice are administered an intraperitoneal
injection of 0.2 ml of Fe* (Dupont, NEN), for a dose of approximately 0.75 pCuries/mouse. Mouse body
weights are determined 24hr after Fe® administration, and the mice are sacrificed 48hr after Fe®
administration. Blood is collected from each animal by cardiac puncture and hematocrits are determined
(heparin was used as the anticoagulant). Each blood sample (0.2 ml) is analyzed for Fe* incorporation
using a Packard gamma counter. Non-responder mice (i.e., those mice with radioactive incorporation less
than the negative control group) are eliminated from the appropriate data set. Mice that have hematocrit
values less than 53% of the negative control group are also eliminated.

Results are derived from sets of 10 animals for each experimental dose. The average amount of

radioactivity incorporated [counts per minute (CPM)] into blood samples, from each group is calculated.
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| @Nofnad BOFR ndicdard doddd 0.5 nff, mjdeted subcutaneously) on three consecutive days with
either EPO control or test peptide. At day three, mice are also dosed (0.1 mL, injected intraperitoneally)
with iron dextran (100 mg/ml). At day five, mice are anesthetized with CO; and bled by cardiac
puncture. The percent (%) reticulocytes for each blood sample is determined by thiazole orange staining
and flow cytometer analysis (retic-count program). Hematocrits are manually determined. The corrected
percent of reticulocytes is determined using the following formula:

% RETICCORRECTED =% RETICOBSERVED X (HCITI&tOCI‘itINDWIDUAL/ HematocritNORMM)

3. Hematological Assay

Normal CD1 mice are dosed with four weekly bolus intravenous injections of either EPO positive
control, test peptide, or vehicle. A range of positive control and test peptide doses, expressed as mg/kg,
are tested by varying the active compound concentration in the formulation. Volumes injected are
5ml/kg. The vehicle control group is comprised twelve animals, while 8 animals are in each of the
remaining dose groups. Daily viability and weekly body weights are recorded.

The dosed mice are mice are fasted and then anesthetized with inhaled isoflurane and terminal
blood samples are collected via cardiac or abdominal aorta puncture on Day 1 (for vehicle control mice)
and on Days 15 and 29 (4 mice/group/day). The blood is transferred to Vacutairier® brand tubes.
Preferred anticoagulant is ethylenediaminetetraacetic acid (EDTA).

Blood samples are evaluated for endpoints measuring red blood synthesis and physiology such as
hematocrit (Het), hemoglobin (Hgb) and total erythrocyte count (RBC) using automated clinical analysers
well known in the art (e.g., those made by Coulter, Inc.).

Datai for representative EPO-R agonist peptides in this assay are given in Table 4. Results are
given as increase in percent (%) hematocrit (Ht), relative to vehicle injected control mice, at day 15 and at

day 29. The indicated peptide compounds were administered to test mice at a dose of 1 mg/kg.

Table 4: In vivo hematological assay for peptide dimers

Compound | Peptide dimer Increase |Increase
designation in Ht (%) (in Ht (%)
at day 15 |at day 29
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nDnoner stock solutions are first solubilized in

;ge % sul f.oxi de ( Q%ﬁ Negative control groups
i nct o enblﬂ&e“&% tgebr imited ) sseRedhy thy snscibRSMbSHimentodrscribed herein,
Indeeda maionk erodifi emm 61 tBEin@ehtiodirt Anaik¥h RMROe dEaeBeFR3EN %lpﬁ&ome apparent

ce are injected subcutaneousl
to thoe é{;@?f? ub?ﬁ%,] é}éfk§om \%]-nq ﬁor@g@g-rges(gpptg%a@p g;,eogﬂcplap@ymg figures. Such
modifis@ivpt fe 1rﬁﬂﬂéd/to€fdllg\hithlﬂ EHélsSopk OF hoWpgeadeaRMRhe i nj ection,

tﬂ ﬂ%ﬁ n1n|stered an intraperitonea
i3y G o efu ergtogﬁ thatrallvalkgs %{rmcgmatg@pg arefppyvided deyslescription.

ONuﬁhﬂi@ﬁQi@fdi‘&Ic@s’ ¥ncRiditg iseﬁdtéﬁ@ ldﬁ}ﬁlca’&@ly dBRAYys pubhcatlons are cited
s_are etern1ne 24hr Fe59 "adni ni st rat

and dlgﬁﬁgg athe dgseripiion of 4his jinvieption. 4"l§ﬁ rc1tgtfqneqnd4ne gcussion of such references is
prowd&ﬁﬂbﬁly&b cRtifyofe dBbOAn IS tHe %és@rﬁtuﬁgntwn%ﬁm aﬁ‘ghlﬂﬁémxp%at any such

P rdj ac E yncture and hematocrits are determ ne
Ie eren(:ﬁ égp PP T8 hsresersnymEom njl é?fﬁrgﬁﬂe&ﬁl@d angglidqudsedipdhis specification
are incdEyIRied Hedein bWréfeﬂeﬁ’ceQH ahZ &flirdeP tind RPRe OGO d}BQl{taa.g iPLhch reference was
dividising a a Packard gamma counter. Non-responde
individppllygticorpgaiedsbyigefetengs- t h r adi oact i ve i ncorporation | ess
than the negative control group) are elimnated from
the appropriate data set. Mce that have hematocrit
val ues | ess than 53% of the negative control group are
al so elim nated.

U
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Results are derived fromsets of 10 animals for each
experinental dose. The average anount of
woadigaodiivity i ncorporated [counts per m nut ePCORSR{J04/014886

into bl ood sanples, fromeach group is cal cul at ed.

WH§16§5 %Bf%%#slomll PCT/ US2004/ 014886 2. Reticul ocyte

r ‘BDF1 mce are dosed (0.5 nL, injected

subcut aneously) on three consecutive days with either
EPO control or test peptide. At day three, mce are

I d (D). o | ' ' l. . W t.h ..
al §0 og%q%t{c{% c‘loérg‘x’xﬁ%# gl{)c}%ﬂ'lig ahgé;cré@irggﬁer{ota?ﬁﬁsrgsﬂa%% in lgﬂg%h and comprising

iron dextran {1 €

he afdb | .wWith CO2 and bled by cardiac puncture.
tea@%@%%@%%gﬁﬁg(@a reticul ocytes for each bl ood sanple is

determ ned by thi %%bg _ peY 1d, fl ow
cytoneter analygpg'.rép?@ﬁgggﬁ?ip#g%?§%fﬁﬂﬂ%natocrits
wher?ié?}(oq?mil«?slic{ug sgggte?J £ mn%géthic];gr?eu i Laéi%ﬁ{%)g%fe&%? rg%ﬁﬁ@eﬂ?e{r (Hsm), and X; is a

I'culocytes s determne

resid{\%lr}gg{eg EYP%%%WE%E%%E af)é)&ng ?{]k%%@{%\%héylalanme (2-nal),
Te] e say_..Nor nal 1 mce ar W th
wher R0 B8k G RPN MILIRL s e AP T BB her ero

positive control, test peptide, or vehicle. A range
of positive control and test peptide doses, expressed

as, ng/ kg, .are tested ar,ying.t acti.ve ¢ nd
cooent e B ErhERES e Bt SR e St ST QR i
5nml/ kg. The vehicle control group is conprised twelve
animals, while 8 animals are in each of the remaining

d ., Dai | iapility. . | dy .bod i gh
A e T TR E—

& then anesthetized with inhal ed isoflurane and term nal
O . . .
bl ood sanpl es are collected via cardiac or abdom na

f hi cl [ i
and oh DB B 0 o o ot day) CERTE NG | s
t r ans LAAGIMGRITVaoUVGQRIR (r) brand t ubeSEQ IBrede3)s ed
fi ; di ami net et : .
CEorAl R U B AT RO FIE cTal vat od 1o SRAIE N
Eeas ;JGGi_g{A(HﬁVIGPHWdVGQBLRG_Si s( ﬁgg) pgﬁ i ?dsmml )as
em e |
eryth?%%b&%ﬁgﬁéﬁpxpﬁgg%ggﬁﬂﬁ autonated(gﬁﬁﬁpggp6x
gga: %/sseiszA@mMGPKmmmwmmm art t(:i g. . Skoge mgﬁ;_ b%/
u esen iv is
peptigggﬂbﬂgpﬁ%gﬁgéggﬁ&éggﬁgéven in Tabﬁgggﬁgﬁggﬁyis
ar Ie t (AUBOLIACHMG EIa“_ﬁlepdl)“Vq@Im: ( :’/9 heBOADMNG: 9();Hg) ;
atiy [ rol mec
and AR e PR )t P e " SSpaThatSiiahe
Zdn}nEﬁﬂanﬁnﬂMGPHEEVCQPLE@@aﬂa dose oftyggQngg%zgple
:In [ S or pepti
Conpogﬁgxgggﬁaatﬂk?ﬁ%ﬁﬁhﬂgiggéggIncfegséSE@égpﬂﬁd@Fon
H ( %3GUY AGHMEGPIT(2hal aOQPIR (BeGllay 29  -®BQWONO: 13);
2004/ %AOCJCSE}IEYR%%%%(?&PAL%{Sg(MeG) (SEQ ID NO: 14);
(AcG)GLYACHMGPIT(1-nal)VCQPLRG(MeG) (SEQ ID NO: 15);
(AcG)GLYACHMGPIT(2-nal)VCQPLRG(MeG) (SEQ ID NO: 16);
LYACHHsm)GPITWVCQPLR (SEQ ID NO: 17);
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AF35526 (AcG GLYA HMGPI T(1-nal )V QPLR(MeG -NH 0 22.1
28.6 LNH NH/PE&QRoK | O O O (AcG GYA(] .

wolrERlo(cii nal ) V C QPLR(MeG - HN NH-\ _ NH pEG O PCH/UR2H44/014886
AF35527 6.8 15.9 (AcG) GLYACHVGPI T(1- nal) vV

QPLR( VBQCENE M) YPIE@RAHNVEYIR RO O (SEQID NO: 18);
Y LR(MeG) - HN NH
X@%S&@é&%@%@”ﬁ% 2 nal) v LA 19
|
23.8 GMW@%SHQG}?I:@VV_ _ @8P1(1£€35594 2 1"’@9 KB2bd)Y

?f\t g Mﬁﬁ%@%&l W)\@IFE(R@G) NH 0 GSE\(PEGX@KZDQ

A&dbﬁ-@j Yﬁ%ﬁfﬁ\@e HN N

gl'ﬁgeforad n\?g]?%alggi is not to bze i m :kesgiqqr]? SCO 23 by
t he sb‘g%(%ﬁléf TV &R Ded her ei fSEQmmﬂ@eZ&)
var i O(IAECG*}GG!JYfAlG}HH'sﬁS@PI@fI ﬁai)%’dd%m@t ion i %3

Sk 1| DR LA v COPbBG ﬁSpSL@m PN

| htenday To e R RSoRIEe) 00 t naiiD e

cl ai mSCL% f“ngHF@?qm@fl'lta@Vﬁ&P@R@ép@ ood t(SEQ MINOA2)ues

are apBLYACHRHSm) 1% RS VRIRY RARMSS OF degEhiBhNGYs).
(AcG)GLYACH(Hsm)GPITWVCQPLRG(MeG)  (SEQ ID NO: 29);
(AcG)GLYACH(Hsm)GPIT(1-nal)VCQPLRG(MeG) (SEQ ID NO: 30); and

(AcG)GLYACH(Hsm)GPIT(2-nal) VCQPLRG(MeG) (SEQ ID NO: 31).

4, A peptide according to claim 1, wherein the peptide is a monomer.
5. A peptide according to claim 1, wherein the peptide is a dimer.
5
6. A peptide according to claim 5, wherein the peptide is a homodimer.
7. A peptide according to claim 1, further comprising one or more water soluble polymers

covalently bound to the peptide.

10

8. A peptide according to claim 7, wherein the water soluble polymer is polyethylene glycol
(PEG).

9. A peptide according to claim 8, wherein said PEG comprises a linear unbranched

15 molecule having a molecular weight of about 500 to about 60,000 Daltons.
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Nuner ous references, including patents, patent

applications, and various publications are cited and
wdizeaesad i n the description of this inventi oRCT/TIS2004/014886

citation and/or discussion of such references is

provided nerely to clarify the description of the

present invention and is not an adm ssion that any

f
|S g%@ nt |r % %f)tﬁe%@?dé 1% g)rncltl:agné 92\:1:/1{16r%n %ﬁg%gs 1%8 A g‘gﬂeau]]ahwelﬁl?t gf less than

abouPREGDHigls on are incorporated herein by reference in
élr entirety and to the sane extent as if each

reference was individually incorporated by reference.

-70 WD 2004/ 101611 PCT/ US2004/ 014886 WHAT IS CLAINED

1Si1.1. A pgﬁpcfe ag dn? t%'%{ Irfc’lbn e?egﬁg'lte gkgﬁd‘}a? 2 %}% cul'flq,]\gelght of about 20,000

am no acl reS| eng

' equence 5 LYACHXoGPI TXi VCQPLR (SEQ | D NO
mab@?FG&E?B“ﬁﬁng is a residue selected from nethi oni ne

(M and honoserine nethylether (Hsm, and Xl is a
resi due sel ected fron1tryptophan (W,

1- h d 2= h
o reen RUALANLAR Ao, A ZRRBERYYL LA S i ot i an

oietin receptor (EPO-R). 10 2. A peptide
toab&gg%§@¥bﬂ{$g claiml1l, wherein the N-term nal of said

peptlde is acetylated. 3. A peptide according to claim
1, sald peptlde conprising an am no acid sequence

LY{ge ?I]ét@g rﬁn CIOF(KYRA%I\%DY é\é\%q L (P%%(?:nowmes are cOvalently bound to the
o AT DLV (60 B NS 4

GGLYACHMGPI T( 1- nal ) VCQPLRG (SEQ I D NO 6);
GG_YACHI\/EPI T(2-nal ) VCQPLRG (SEQ I D NO 7);

( AC gg L %@%ﬁfgﬁf W@Eg@‘m{@% qf%giﬁlgEGé)as a molecular weight of
-nal ) VCQPLRG (SEQ I D NG 10
aboufﬁ%@@%ﬁ%ﬁ?ﬁeé C?;EQ 5 No 11): )
GGALYACHMGPI T( 1- nal ) VCQPLR(MeG (SEQ ID NO 12);
GALYACHMEPI T( 2- nal ) VCQPLR(MeG (SEQ ID NO 13);

G GLYACW,GPI TWWCOPLRG( MeG)  (SEQ I D NO. 14
Q@) %@W{f ls)BliG(ECQPL)RGgl\/bg) (SEQID%\IO 15)

GGLY |') VCQPL MG (SEQ ID NO 16
vty ERE T

(b) a second peptide chain; and
(©) a linking moiety connecting said first and second peptide chains,
wherein at least one of said first peptide chain and said second peptide chain comprises about 17 to about
40 amino acid residues in length and comprises the amino acid sequence:
LYACHX,GPITX;VCQPLR (SEQ ID NO: 1),
wherein X, is a residue selected from methionine (M) and homoserine methylether (Hsm), and X; is a
residue selected from tryptophan (W), 1-naphthylalanine (1-nal), and 2-naphthylalanine (2-nal),

wherein said peptide dimer binds to and activates the erythropoietin receptor (EPO-R).
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-71 WD 2004/ 101611 PCT/ US2004/ 014886
LYACH( Hsnm) GPI T(1- nal ) VOQPLR (SEQ ID NO 18);
waY#@HOHam GPI T(2- nal ) VCQPLR (SEQ I D NO 19); PCT/US2004/014886
GGLYACH( Hsm) GPI TWOQPLRG (SEQ | D NO. 20);
GGLYACH( Hsm) GPI T( 1- nal ) VCQPLRG (SEQ I D NO 21);
GGLYACH( Hsm) GPI T( 2- nal )VCQPLR&(EaEE@i ﬁquot.%%)fZ) ;
AC63) G XA ddstthéeRbcbydikiBle R e as of sajd first peptide chain
gAch GLYACH( Hsm) GPI T( ey ) VOCPLRG (SEO 1D RO M}f peptid
and seifGEQotal YWt b tiée8 2R &Y GLR el(cglgé?eétc? Th: 25);
GGLYACH( Hsm) GPI TW/ |£]§e( I\/EG)L RE I\S/EG) | ?SEICQI .
GAL YACKHAdHMGBITI( e QRt 1 VCQP NG/
GGLYACH( HsIm). GPI Tgé ool VOQPLR( MeG) ( SEQ #%dr@ és%):
(AcQ g?‘@&éﬁ(lﬁ@m 1 RG MG ( SEQ | (SERID X¥0)3);

G ) VCOQPLRG MeG) )
50): and (ACCh L VA Ho)GP1 T(2- nal ) VOSLRCTVES X SEQ
ID I\IO%%’PSACPBM RIDEBERBERGCcor ding to cl GERID NG ei n
the peRLYICHMGAITIPAARRGQPL A A Pepti de (%gégbqiﬁg@’t 0

claiml, wherein the g{g fide is a diner.

pept | FILYATPICRY R-8aldVERPRRSS wherei n t hSEREPINQE)] s a
homodA8EnGL YA CAMEPITVERC@sces ding to cl Sﬁgﬁgﬁ&rgt);her

conprisin r nore water sol uble pol

coval %Arﬂq)éL%éWne 3 T e )YSIRBLRE 10 8. ASPeDINI 9);
accor oGt TACMGPIT - MMRIEIERe vt er @pbuBhy. 10
pol yner i s polyethyl ene glycol (PEG. 9. pepti

accor kg é%ﬁT ,QWig(ﬂvéGﬁ sai d PEG dSRRAD: 14);

| i neagGusACHMEGEY 1-%%%3{@8?6‘Vi ng a (§B§$B§L@ﬁ%

wei ght _of about 500 to , 000 Dal t'on J
2004/ GG EACHMGT I wiVGPIBEBGL0. A peSEQEDaLXABYI ng

0 ol AlmSryubanmTi RO GERAIRRCS ™! S b0 MR, O

| ess than about 20, 000 tons.”’5 11.
ac cor dicCk YACHMGRIO(1-ah¥ COPRREAEePEG h4SEQ IDidlGedsi; ar

i 000 12, A
O

nol ecluY AFHEEsYEPTISYVGEBLR 20, 000 (SEQ ID NO: 17);
LYACH(Hsm)GPIT(1-nal)VCQPLR (SEQ ID NO: 18);
LYACH(Hsm)GPIT(2-nal)VCQPLR (SEQ ID NO: 19);
GGLYACH(Hsm)GPITWVCQPLRG (SEQ ID NO: 20);
GGLYACH(Hsm)GPIT(1-nal)VCQPLRG (SEQ ID NO: 21);
GGLYACH(Hsm)GPIT(2-nal)VCQPLRG (SEQ ID NO: 22);
(AcG)GLYACH(Hsm)GPITWVCQPLRG (SEQ ID NO: 23);
(AcG)GLYACH(Hsm)GPIT(1-nal)VCQPLRG (SEQ ID NO: 24);
(AcG)GLYACH(Hsm)GPIT(2-nal)VCQPLRG (SEQ ID NO: 25);
GGLYACH(Hsm)GPITWVCQPLR(MeG) (SEQ ID NO: 26);
GGLYACH(Hsm)GPIT(1-nal)VCQPLR (MeG) (SEQ ID NO: 27);
GGLYACH(Hsm)GPIT(2-nal)VCQPLR(MeG) (SEQ ID NO: 28);

(AcG)GLYACH(Hsm)GPITWVCQPLRG(MeG) (SEQ ID NO: 29);
(AcG)GLYACH(Hsm)GPIT(1-nal)VCQPLRG(MeG)  (SEQ ID NO: 30); and
(AcG)GLYACH(Hsm)GPIT(2-nal)VCQPLRG(MeG)  (SEQ ID NO: 31).
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to about 40,000 Daltons. 10 13. A peptide according to
claim9, wherein two PEG noieities are covalently

woamadoiailt he peptide, each of said PEG conpr PETHG2@4/014886
| i near unbranched nol ecule. 14. A peptide according to
claim 13, wherein each of said PEG has a nol ecul ar
wei ght of -15 about 20,000 to about 30, 000 Dal tons.
1517A p K
char B o D ol 1wk o RE bl e

formyilhnki ng noi ety connecting said first and second
peptide chains, wherein at |east one of said first
pepti de chain and sai d seqp@@Kpgﬁtlde chai n conpri ses
about 17 to about 40 amino ac residues in length
wher@R @, AR @ﬁ% efdYi N0 acid sequence: _ _

LYACHXOGP LR (SEQ ID NO 1), wherein X0 is a
resi due selected fromnethionine (M and honoseri ne
met hyl ether (Hsm, and Xl is a 25 residue sel ected
fr tr . and .
2" Dot T e g (BRI DY WL O e sk o e rsidue
binds to and acti vates the eryt hropoi etin receptor
(EPOR). -73 WD 2004/101611 PCT/ US2004/ 014886 16 A

pept i de ereln at
oﬁ% of égfqgﬁfg § i?ng;P Q%g%itl 591&%% Whgé salr’éCl LB compnses the

formgept i de chai n conprises an am no aC|d sequence
selected from LYACHMGPI TW/CQPLR (SEQ I D NGO 2);

LVAGVGP ¥E % nal ) vegPtR {26 ier
Where%é%CH I T i na:—l)%%g&?eg%ggni goi\]& X61f selected from O, S, N(CH,),NR,,
NCO(?!XE)EK)Q%E'YA mwi,_?@w?%ﬁ@gggﬁbla&w% 1;13 D is an integer from 1 to 10.

( AcG) GLYACHVGPI T(1- nal ) VOQPLRG (SEQ ID N 9);
( AcG) GLYACHMGP!I T( 2- nal ) VOQPLRG (SEQ I D NO 10) ;

ID.NO 11); .
A %‘W +°)° %%g)ﬁé%égf ’ %‘E@‘Pf}“‘l&“ﬁ?ﬂ LXis
v LR(MeG (SEQ ID NO 13
NCO(@Q') *§”& QA;M CIJgEPRG( I(\/EG))((SEQQI D NO. 14))
(ACG) GLYACHMGPI T(1- nal ) VCQPLRG(MeG) (SEQ ID NO  15);

21. A peptide dimer according to claim 15, further comprising a water soluble polymer.

22, A peptide dimer according to claim 21, wherein the water soluble polymer is covalently

bound to the linker moiety.
23. A peptide dimer according to claim 15, further comprising a spacer moiety.

24, A peptide dimer according to claim 23, wherein the spacer moiety comprises the formula:

-NH-(CHp)o-[O-(CHy)p],-O5-(CHy),- Y-
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(AcG GLYACHVGPI T( 2- nal ) VCQPLRG MeG (SEQ ID NO 16);
LYACH( Hsm) GPI TWWCQPLR . (SEQ ID NO 17);
wQY#@HOHam GPI T( 1- nal ) VCQPLR (SEQ I D NO 18); PCT/US2004/014886

LYACH( Hsm) GPI T(2- nal ) VOQPLR (SEQ I D NO. 19);
wher€ialay A G leairg dabt hidYERLRE ve Qi Rd ' : :

GALYACH( Hsm) GPI T}@%— nal ) VOCPLRG ( SEQ el &leciep)from 1to 6, 8is 0 or 1, vis
an infgrélleticdisomn@Rb T0,2ma at ik VGLR | i tat B i i

%@) GLYACH( Hsm) GPl TWOQPL ﬁég%(%éﬁE%ﬁlglg C%o%é’é‘%;ahat P is 2 when y is greater
than ( AcG) GLYACH( Hsm) GPI T(1- nal ) VCQPLRG (SEQ | D NO. 24);

(AcG GLYACH( Hsm) GPI T( 2- nal ) VCQPLRG (SEQ I D NGO 25);

GGLYACH( Hsm) GPI TWWCQPLR(MeG (SEQ I D NO 26);

GGLYACH( Hsm) GPI T(1- nal ) VCQPLR( 1\ 4eG (SEQ I D NO. 27);

GGYACHA Hep deRlintdr e ddadid MEER

(AcQ) G_YE%CI%% Hsm) GPI TVWCOP LR%;(B %ﬁr?%%% 0!591\%9“% 12, cach of yand 5 5
1, and BAGNEL YACH( Hsm) GPI T(1- nal ) VCQPLRE 1\ 4eG (SEQ | D NG

30); and (AcG GLYACH(Hsm GPI T(2-nal ) VCQPLRE 1\ 4eQ

(SEQ ID NO 31). -74 WD 2004/101611 PCT/ US2004/ 014886

17. A peptide dinmer according to claim15, wherein the

| i 28Ki NQA FBptRIE Vink® H R3-NH 5

wher ei n 23% is a (%(\{/\bgfr Cltﬂgr)?n % EJYFESJ éaompil P& QIS8 BRaryater soluble
polyngrdrer accor di ng to claim17, mhereln the |inking

nmoiety is a lysine residue. 19. A peptide diner

according to claim15, wherein the |linking noiety

conprises the 10 formula: -CO (CH2),, X-(CH2)m CO

WDEIT €1 NA Petifle @ifel A ipd j_nteger.

from1 tg 2 10, X is ?gﬁgé(g ggﬂ%%okﬂ%gjg&%t%ﬁ@ﬁﬁﬂ%ﬂ 1s covalently
boundNSEX, PARety. and CHNRL, Rl is selected fromH, Boc,

and z, and pis aninteger from1 to 10. 15 20. A

peptide dinmer according to claim19, wherein n and m

are each 1, Xis NCOCH2)pNRI, pis 2, and Rl is H

2Dg. A Q@Pép'hg@dlgiefr;ﬁzﬁo ggélglgﬁ 1t 26 lvﬁjlﬁ:?lrblfgé W%E%fgt%)tglﬁ)ﬁedg)lymer is

conpr|S|ng a water so

polyetHiIBRS glpef @Ed)Ng to claim 21, vvher ein the water soluble
polynmer is covalently bound to the linker noiety. 23.

A peptide dinmer according to claim15, further
conprising a spacer noiety.
29. A peptide dimer according to claim 28, wherein the PEG is a linear unbranched PEG

having a molecular weight of about 500 to about 60,000 Daltons.

30. A peptide dimer according to claim 29, wherein the PEG has a molecular weight of about

500 to less than about 20,000 Daltons.

31. A peptide dimer according to claim 29, wherein the PEG has a molecular weight of about

20,000 to 60,000 Daltons.
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25 24. A peptide dinmer according to claim 23, wherein
the spacer noiety conprises the fornmula: -NH (CH2)"

wO (G P] y- 06- (CH2)E Y -75 WD 2004/ 101611 PCT/US2004/014886
PCT/ US2004/ 014886 wherein a. R, and a are each

| NBRgEr 3 pABRRAIMEH BESAA B dAd8PSRAant by pge! 19 ei
1to 6, 6136?5 0 or a1, ;ﬁ‘%sc z;n i nt egér sngéltgéé%ﬁglreg%ardvelghtOfabout

20,0000t0 36hut a0)000YDd1@ens el ected from NH or CO, provi ded that
(3is 2 when 7 is greater than 1. 5 25. A peptide
di mer according to claim?24 wherein each of a, 0, and
fi 1s 2, each of y and 6 is 1, and Yis NH 26. A

peps.i deAg 8RR o Rfhirh 98 GRS %3 ~
conpri si gjgeﬂg%g or n%ﬂf e wat er st)elmu%{aep Efép%{ngl%srasf? qglenthy bound to the

peptide, R Si8d Pl BSmBHEERHnBY uhBafdndd ﬁbl%gge.Wh erein the
wat er sol ubl e polyner is covalently ound to the
spacer noiety. 28. A peptide dimer according to claim
21 or 26, wherein the water soluble polyner is 15

pos4 et hyhhefgle dbdbede tb EER 33,%&_9181‘6%62.%@&91% P 35 2 molecular weight of

according to claim28, whereint s a linear
aboutlpOmA RCdbeE 3060 DARYsNY a nol ecul ar wei ght of about 500

to about 60,000 Daltons. 20 30. A peptide diner

according to claim?29, wherein the PEG has a nol ecul ar

wei ght of about 500 to |ess than about 20,000

Dadst onsa nadhod Ao@tih 4E 54 [ .1o.claim29 . .

wherein the PEG has gg Pmieggg @r%%\%{é?d&ﬁl?l 1%?r1n§k§%ﬁtpa§ent having a disorder
charadBriZd8 Gyt © £RB0R0 Il LBRS o - 76 /1016 é‘ , .

PCT/ US2004/ 06114826 3% Ai’BIS%’?iO’éé E’i\é}g%frzggfg%lgf’ cff’?11 Iqog cell population a
therapeliBdally 3frectB8MBhM or RS PR QaA%H& L Lght of . . -

About) 35000 e §b03%6540, o%@’“%g?{é‘ﬁlg%g%? %t%fimrboewd residues in

lengtlPd@blhigh o e Shih Rid uyfﬁ%r ein two PEG noieities are
coval ently bound to the pepti de, each of said PEG

conprising a |inegargkt QV@QP %‘d(:l:DeN 34. A peptide
according to claim 33@\/@&@ ]gg%: s(a)li > PEG has a
wherelPX £i6 ¥ kR lauleh @Rl 196 Qi about . 30, 00 ;
Lo peayg et g ne?ﬁgi -%@Qla?‘ggl?#ﬁsg“%e ‘B%Q‘%S‘ﬁ?ﬁ(%sm)’ and X, is 2
id eeméd%mﬁgﬁgph' ' i .Dat i ent havi :
i sorder  Char agli1 r |’gegﬁgl§ﬁaa{%é‘%?(iﬁ éjlg@’nagglaélﬁﬁghy?alamne (2-nal).
erythropoietin or a | ow or defective red bl ood cell
popul ation a therapeutically effective anount of a

pept i dey GoRR Ac%én@ﬁg apauk, %?wfle?ehq %%%soﬁ er o rsrcielgc?edat%ng: end stage renal

residues in
failure or dialysis; anemia associated with AIDS, auto immune disease or a malignancy; beta-

thalassemia; cystic fibrosis; early anemia of prematurity; anemia associated with chronic inflammatory
disease; spinal cord injury; acute blood loss; aging; and neoplastic disease states accompanied by

abnormal erythropoiesis.

37. A method according to claim 35, wherein the peptide comprises an amino acid sequence

selected from:

=77 -



| ength and conprising the am no acid sequence:
LYACHXoGPI TX, VCQPLR (SEQ ID NGO 1), 15 wherein X0 is a

woesidussisel ect ed from nethionine (M and honmpBeTiUS2004/014886
nmet hyl ether (Hsm), and X, is a residue selected from

t rypt opharng thylalanlne(l-

2. ﬁg ht hyl al anﬁ\gvcgéggl . A et hod ?ﬁ%@(}ﬁg%o
cl ai mLé@%/CW@PEE(hn@lWéCQPIS%F der is sel ect (EQ FONO: 33)nd
st age 1 eraiv al ysis; anem a

Wi th ,&I DS aﬁ%?(bmﬁv sease or a nal |§S%§§®§N8b ta
20 théﬁcﬂs%AéFWGPWiC@PLRET osis; early afs®qm NO: 5);

Pr e GaTIACHATRT ?fln@ﬁé@gpﬂﬁ d with Cth(/gEEgéwg & ood

i nfl ammat or di sease I'nal cord injur
I oss G4y I8 {2 op) WEQPLR@I sease st at (EQADAOOPANI ed

a 37. A netho to
cI ai mpg(?)@wég%a?ﬁ @%PE%% conpri ses @ﬁ%qﬁ(g gi d
sequeE)GRE ACIINGPIEE -nalBfEQRLERG WO 2004/ (SBOADINO: 9);
VAGHRI N R ) - TR 1)
LYACW@YmﬁfymHRM)l D N50) 4) (SEQ ID NO: 11);
GGLYACHI\/GPI RidE naI ID NO @pEQIDNO: 12);
GGL YAGHAZA REI)-MOYLPER(BEQ) | D NO  TFEQ ID NO: 13);

A G NO. 8
§A§e§ W géEQ | D) NCFQp NO: 14);

(ACG) CGA@WHM@BIE@I JATQRERBG(ISER) | D NEEQ IONO: 15);

G(BLYQ%EII@ mf %ﬁ?@@ﬁbﬁggg | D 11%(%‘8(2 PNo: 16);

oy [H’SQTQGHEUWVC@LR( I\/E)G) ( g E(E?QI |D D NEEQISNO: 17);
C

EAce)ﬁlX W RG( MeG) ( SE ESTE 18) .
( ACC) Y ARBHMEDGTTE2 nd)\)’G‘J(@lHLRG( MeG ( SEQEE®INRO: 16) ;

L YACHE D NO 17
L YACH @%@f}% Hv Eﬁb( SEQ I D %\IO (§EQ ID NO: 20);
LYA %ﬁ;\@ﬁ(ﬁmsﬁﬁm VEPCEIISEQ | D NO (S5) ID NO: 21);

ao YA PR ogtinG oro | b lso mayo: 2

GGL YAGEZ Sl S (Fs2» GRITW/GORPIRG ( SEQ | D IBQ B2ND: 23);

(AcG)GLYACH(Hsm)GPIT(1-nal)VCQPLRG (SEQ ID NO: 24);
. (AcG)GLYACH(Hsm)GPIT(2-nal)VCQPLRG (SEQ ID NO: 25);
GGLYACH(Hsm)GPITWVCQPLR(MeG) (SEQ ID NO: 26);
GGLYACH(Hsm)GPIT(1-nal)VCQPLR (MeG) (SEQ ID NO: 27);
GGLYACH(Hsm)GPIT(2-nal)VCQPLR (MeG) (SEQ ID NO: 28);

(AcG)GLYACH(Hsm)GPITWVCQPLRG(MeG) (SEQ ID NO: 29);
(AcG)GLYACH(Hsm)GPIT(1-nal) VCQPLRG(MeG)  (SEQ ID NO: 30); and
(AcG)GLYACH(Hsm)GPIT(2-nal)VCQPLRG(MeG) (SEQ ID NO: 31).

38. A method according to claim 35, wherein the peptide is a monomer.
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(AcG GLYACH( Hsm) GPI TWCQPLRG (SEQ I D NO 23);
(AcG) GLYACH(Hsm) GPI T(1- nal ) VCQPLRG (SEQ | D NO. 24);

WO A IBYACH( Hsm GPI T( 2- nal ) VCQPLRG (SEQ I D NCPCT&J)S2004/014886
GGLYACH( Hsm GPI TWWCQPLR(MeG (SEQ I D NO  26)

ACH NO 27
%%m%%ﬁ}%@%ngg %‘é{%ﬁﬁ%@%@&%@% T 28) : )
(AcG) GLYACH( Hsm) GPl TWCQPLRG MeG) (SEQ | D NO. 29)
(AcG) GLYACH(Hsm) GPI T(1- nal ) VCQPLRG MG (SEQ I D NO
30 méGE X SE
|D)1?\|oan%‘1)& 38. Sira(ﬁg%d&ﬁgﬂsg‘g}% %ﬁg@%’op\{%r% 'ﬁ%@ er{ S50
wherein the peptide is a nononmer. -78 WD 2004/101611
PCT/ US2004/ 014886 39. A method according to claim 35,
whgt ei nAtrE@hd?i%%drﬂﬁ%{o%hﬁnqkj g?{er i Orie o nhr(gFet rﬁag?rﬁg&%grgg%%rs are

to claim 39, wherel epe e s a
covaPnflEsJaRg: afﬁglggbgag}g to claim35, wherein one or nore
Wat;IE’;l;r soloubl e polynmers are covalently bound to the
peptide. 42. A method according to claim4l, wherein
the water sol uble polynmer is polyet hyI ene gl ycol
(PEﬁ) AQueida afbolh | 0552 wher e
the PEGis a I neaé‘ﬁ%}g@ﬁ%&@gﬁﬁg REV] Sﬁ’g]lbée porlPB‘Feé&sLHOE?’Fthylene
glycoMgipght of about 500 to about 60,000 Daltons. 44. A
nmet hod according to claim43, wherein the PEG has a
nol ecul ar wei ght of about 500 15 to | ess than about
20,000 Daltons. 45. A peptide diner according to claim

4343 Wheg e r t of
20, 000 t?e%8h3&8%§@2%§4% h%é’m B PG h“% ingg P ﬁ’ﬁd PG baving a
ol Ay B B b8 00 888 B ons. 47 A %2% nod

according to claim42, wherein two PEG noieities are

coval ently bound to the pepti de, each of said PEG

5005 10 B B PRl GRS BB B he it Bttt gyt of sbout 00
to lesmaﬂb%‘r%o%g?éﬁ?{ ein each of said PEG has a nol ecul ar

wel ght 20, 000 to about 30,000 Daltons.
45. A peptide dimer according to claim 43, wherein the PEG has a molecular weight of about
20,000 to 60,000 Daltons.
46. A method according to claim 45, wherein the PEG has a molecular weight of about

20,000 to about 40,000 Daltons.

47. A method according to claim 42, wherein two PEG moieities are covalently bound to the

peptide, each of said PEG comprising a linear unbranched molecule.
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49. A pharnmaceutical conposition conprising: 5 (i) a

peptide of about 17 to about 40 am no acid residues in
woOenmgtinjé1and conprising the am no acid sequeneeT/US2004/014886

LYACHXoGPI TXIVCQPLR (SEQ ID NO 1), wherein Xo is a

met hyl ether (Hsnm), and X1 Is a residue sele

about 24;@0oap kst 0800 Daiggpnt hyl al anine (1-nal), 10 and
2-napht hyl al anine (2-nal); and (ii) a pharmaceutically
acceptable carrier. 50. A pharmaceutical conposition
according to claim49, wherein the peptide conprises
andg.anm AGhaeiateusisl UeEStRE e SE L r Om
LYACHVGPI TWCQPLR (SEQ ID NO ™ 2);

YA o WP ) . -

lI:Y A&@ Egp%{)tﬁglogf v C@tﬁo%g%gdl) g .a01§;r<?s1dues in length, and comprising the
GAL YACHVERImIA4fRefffenéeSEQ | D NO 5) ;
GGLYACHMGPI T( 1- nal ) VCQPLRG (SEQ I D NO 6);
GGLYACHVGPI T( 2- nglAUGER .
(AcG GLYACHVGPI TWCQPL Rtéﬁ?é(éééﬁbk m KI)O D

g ﬁg gg %zx@&@: )_Ia_pg%fl %%%%%E@O%@E%l{)%ﬁ@o a%éf?moserine methylether

GGL YACHVGRIRWVGIRRE, " X : ,
GGL YACHVGP P(oxl/ nal %&c/%@fﬁ‘(% &?gggw%p% (Wol-naphthylalanine (1-nal),
GGL YACHVGRAT 22 3 SEQ ID NO 13):

(AcO) GLYACHViGDIﬁ'%%?é}ég@R&ﬂN%%@d( (SEQ ID NO 14);

(AcQ) G hEfidcanfthdo!, NeG) (SEQ ID NO. 15);

( AcG) GLYAC! 1IMGPI T( 2-nal ) MeG (SEQ ID NO 16);

-80 WD 2004/ 101611 PCT/ US2004/ 014886

LYACH( Hsm) GPI TWWCQPLR (SEQ ID NO 17);

L ¥ACH chbtlen e EQ 1 D. . . )

LYACHE ﬁ%ﬁ%ﬂ%&} %1%%6_ ﬁgﬁg%{a%({r@g%ol 0%1%89, V?['lg%ré:m the peptide comprises an
amino@eld ¥odeh a8 AWWCQAPLRG (SEQ 1D NG 20) ;

GALYACH(Hsm) GPI T(1-nal ) VCQPLRG (SEQ I D NO 21);

CAL YAGH tlsmcertw e gpzk) VOQPLRG (SEQ | Bo(!\%%f[,%?\]b‘ 2);

(AcG G YACH( Hsm GPI TW/CQPLRG (SEQ I D

LYACHMGPIT(1-nal)VCQPLR (SEQ ID NO: 3);
LYACHMGPIT(2-nal)VCQPLR (SEQ ID NO: 4);
GGLYACHMGPITWVCQPLRG (SEQ ID NO: 5);
GGLYACHMGPIT(1-nal) VCQPLRG (SEQ ID NO: 6);
GGLYACHMGPIT(2-nal)VCQPLRG (SEQ ID NO: 7);
(AcG)GLYACHMGPITWVCQPLRG (SEQ ID NO: 8);
(AcG)GLYACHMGPIT(1-nal)VCQPLRG (SEQ ID NO: 9);
(AcG)GLYACHMGPIT(2-nal)VCQPLRG (SEQ ID NO: 10);
GGLYACHMGPITWVCQPLR(MeG) (SEQ ID NO: 11);
GGLYACHMGPIT(1-nal)VCQPLR (MeG) (SEQ ID NO: 12);
GGLYACHMGPIT(2-nal)VCQPLR(MeG) (SEQ ID NO: 13);
(AcG)GLYACHMGPITWYVCQPLRG(MeG) (SEQ ID NO: 14);

(AcG)GLYACHMGPIT(1-nal)VCQPLRG(MeG) (SEQ ID NO: 15);
(AcG)GLYACHMGPIT(2-nal)VCQPLRG(MeG) (SEQID NO: 16);
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(AcG GLYACH( Hsm) GPI T( | - nal ) VCQPLRG (SEQ I D NGO 24);

(AcG) GLYACH(Hsm) GPI T(2- nal ) VCQPLRG (SEQ I D NO. 25);
WOBLMMACH(IHS M) GPl TWCQPLR(MeG (SEQ | D NGO 26) ; PCT/US2004/014886

GGLYACH(Hsm GPI T(1-nal ) VCQPLR(MeG) (SEQ I D NO 27);

(e Ao R T e hee) . ( SEQ | A By 17

g 8\0 G @W@@@H@(H@ﬂ}@&ﬂfggm I1\ @e GISHEEONDDI wg.E

I D) No%%ﬁ‘iﬁ@@@‘gﬁ gﬁag)rrac%lﬁét%l cgl - gg%oﬁ%&}%i ng

tﬁ c| &1Gh VACH (Hren 6P W VIEQPERG i ded! S at O (BHEID NO520); A
Cl Al

ther eI ACRLEOTPATLLATGASR o 59 2 Rl evea

conpo$iGli BhClAGEo)APHR-1d) WIGHIRGB2, wher e(SEQ IENPeRD)j de

ecor Gaig RaeRhe QIR o0 TR P

sol ubl(&cG)A YT HEemIGRIS (lee)&ICQPLRE bound(SBQ I KO: 24);

U ok g G R e g e s R A
pol y e GHINeXSH GlsypGPITHPEGPLR(BEG)O 2004/ 1GBRIID NO: 26);

A5 RS 1 LS

unbr afHeth CHEsmGPIAQ-saVEIGRLRI(MEEG)ei ght (S8 mbhvot 2800

commot e AR A R R RGeSk R eaenas
a nol ésul)GL Y AR H@EkgJGPIBf-mhYIQPERG(MEG) eSEQa0afugtid

20, 00 . ar pcal co I.tion
aceor B8 CLS AR RO DRE Pk s TRESE P a
wei ght of about 20,000 to about 60,000 Daltons. 1 10
59. A pharmaceutical conposition according to claim
5831. wheA pharmbératitAEGriyasitian ambidtigli@slaimMs, GhéreRfthafptide is a monomer.
20,000 to about 40,000 Daltons. 60. A pharnaceutica
conposition according to claimb55, wherein two PEG
noi eties are covalently bound to the peptide, each of
sai2d PESpbanpecuticahgorapokitinesicord g hadlEhem, Waéreia Whepepild is a dimer.
61. A pharnmaceutical conposition according to clalim
5 60, wherein each of said PEG has a nol ecul ar wei ght
of about 20,000 to 30,000 Daltons. -82
53. A pharmaceutical composition according to claim 52, wherein the peptide is a

homodimer.

54, A pharmaceutical composition according to claim 49, wherein one or more water soluble

10 polymers is covalently bound to the peptide.

55. A pharmaceutical composition according to claim 54, wherein the water soluble polymer

is polyethylene glycol (PEG).
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56. A pharmaceutical composition according to claim 55, wherein the PEG is a linear

unbranched PEG having a molecular weight of about 500 to about 60,000 Daltons.

57. A pharmaceutical composition according to claim 56, wherein the PEG has a molecular

weight of about 500 to less than about 20,000 Daltons.

58. A pharmaceutical composition according to claim 56, wherein the PEG has a molecular

weight of about 20,000 to about 60,000 Daltons.
J

59. A pharmaceutical composition according to claim 58, wherein the PEG has a molecular

weight of about 20,000 to about 40,000 Daltons.

60. A pharmaceutical composition according to claim 55, wherein two PEG moieties are

covalently bound to the peptide, each of said PEG comprising a linear unbranched molecule.

61. A pharmaceutical composition according to claim 60, wherein each of said PEG has a

molecular weight of about 20,000 to 30,000 Daltons.
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