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the endomitotic rate increases, higher ploidy megakaryocytes are formed, and the number

of megakaryocytes may increase up to 3-fold. See Harker, J. Clin. Invest., 47:458-465
(1968). In contrast, in response to an elevated platelet count, the endomitotic rate
decreases, lower ploidy megakaryocytes are formed, and the number of megakaryocytes

may decrease by 50%.

The exact physiological feedback mechanism by which the mass of circulating
platelets regulates the endomitotic rate and number of bone marrow megakaryocytes is not
known. The circulating thrombopoietic factor involved in mediating this feedback loop is
now thought to be thrombopoietin (TPO). More specifically, TPO has been shown to be

the main humoral regulator in situations involving thrombocytopenia. See, e.g., Metcalf,
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common N-terminal amino acid sequence. See, artley, et al., Cell, 77:1117-1124 (1994).
Thrombopoietin appears to have two distinct regions separated by a potential Arg-Arg
cleavage site. The amino-terminal region is highly conserved in man and mouse, and has
some homology with erythropoietin and interferon-a and interferon-b. The carboxy-

terminal region shows wide species divergence.

The DNA sequences and encoded peptide sequences for human TPO-R (also
known as c-mpl) have been described. See Vigon, et al., Proc. Natl. Acad. Sci. USA,
89:5640-5644 (1992). TPO-R is a member of the hematopoietin growth factor receptor
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The DNA sequences and encoded peptide sequences for
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reference.
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500 to about 120, 000 daltons more preferable from about 8,000 to about 80,000 daltons.

When used for diagnostic purposes, the peptides and peptide mimetics of the
present invention preferably are labeled with a detectable label and, accordingly, the
peptides and peptide mimetics without such a label serve as intermediates in the

preparation of labeled peptides and peptide mimetics.

A peptide meeting the defined criteria for molecular weight and binding affinity for
TPO-R comprise 9 or more amino acids wherein the amino acids are naturally occurring or

synthetic (non-naturally occurring) amino acids.
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Hﬂcﬂfo%ﬁﬁlkyl and where the nitrogen atom of the -NR’R4 group can optionally be the

amine group of the N-terminus of the peptide so as to form a cyclic peptide,
and physiologically acceptable salts thereof.

In a related embodiment, the invention is directed to a labeled peptide or peptide mimetic
comprising a peptide or peptide mimetic described as above having covalently attached
thereto a label capable of detection.

In one embodiment, the core peptide comprises a sequence of amino acids: (SEQ ID NO:2)

Xo X5 G X X2 X3 X4 X5 X6 X7
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In a related enbodi nent, the invention is directed to
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?EQEE&SR&Q %{ﬁlﬁﬁcﬁécl?‘é sequence (SEQ ID NO 3):

(2-Nal') RA. In another enbodi nent, the peptide
conpolirraethet epirgimens hepentid eorPRRdnPidhp Preseyt dpypytion are
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the fol l | EGPTL R Q (2-Nal
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P BB R AR Pecer Rl 2 N ) LARRX ) 2K N

K(NHy)
/
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Where X is a sarcosine or 3-alanine residue (SEQ ID NO:4). The above structure can

also be represented by the following structure: (H-IEGPTLRQ(2-Nal)LAARX10)2K-NHo.

In yet a further embodiment, preferred peptides for use in this invention include
peptides that are covalently attached to one or more of a variety of hydrophilic polymers.
Suitable hydrophilic polymers include, but are not limited to, polyalkylethers as
exemplified by polyethylene glycol and polypropylene glycol, polylactic acid, polyglycolic
acid, polyoxyalkenes, polyvinylalcohol, polyvinylpyrrolidone, cellulose and cellulose
derivatives, dextran and dextran derivatives, etc., as described in U.S. Patent No.

5,869,451, the entire content of which is hereby incorporated by reference.

The compounds described herein are useful for the prevention and treatment of
diseases mediated by TPO, and particularly for treating hematological disorders, including

but not limited to, thrombocytopenia resulting from chemotherapy, radiation therapy, or
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Def i nirhé fylswhiicGaniohaire RafadetodGstrate and define the meaning and

scope of the various terms used to describe the invention herein.

" Agonist" refers to a biologically active ligand which binds to its complementary
biologically active receptor and activates the latter either to cause a biological response in

the receptor or to enhance preexisting biological activity of the receptor.

"Pharmaceutically acceptable salts" refer to the non-toxic alkali metal, alkaline earth metal,
and ammonium salts commonly used in the pharmaceutical industry including the sodium,
potassium, lithium, calcium, magnesium, barium, ammonium, and protamine zinc salts,
which are prepared by methods well known in the art. The term also includes non-toxic

acid addition salts, which are generally prepared by reacting the compounds of this



The followng definitions are set forth to illustrate

and define the neani ng and scope of the various terns
waised/ors3descri be the invention herein. "Agoni BCT/US2004/026422

refers to a biologically active ligand which binds to

its conplenentary biologically active receptor and

‘activates the latter either to cause a biologica

response in the receptor or to enhance preexisting

biventagivial a aehblY biginiefor indeganizeefl Répreseﬁtham/ﬂmlle itidlwdzl they

acceptable salts" refer tq the non-toxic al kali tal,

By ale iy arofeicas sultatchraiiom pesiAS AREISteo BT /oS diprate,

botafeGenBBAL, 'fzﬁ:@a@éj E}h&@haté NYNSHE, it RS nihtaRg fl@ats Qb dimte, tartrate,

pot assium Iithiam ~calcium magnésium bari um

mmﬂmmmmndwmﬁhprotan1ne zinc salts, which are prepared

by nethods well known in the art. The termal so

i ncl utRhermaautically eccapthble adldiadditon " refersvid thoke @ite which retain

er.a ared by reacti the .conpoun
PR REn e PP ot s Pl ey 5, RGPl biotogicaty
aﬁdnﬁerwlf@mheésﬁﬁbla,t fomeedsaikt Motdagic udids bid abylglmemmcr adil®,
ydrobrom de, sulfate, bisulfate, acetate

bwr@l?ra{néc aces sulfaic o iiccacichphesphoribasd st e | %efl‘gPr@amc acids
RRASR HédiR acil %Mbl%ﬁl% aci@] él&égh% acﬂ%yﬁ@%@ acifl U(?%hé‘ﬁ@id malic acid,

succl nate, tartrate, napsy ate a
trRbvaia stk gedcnad 40jd, a@é@mcaﬂb Ifiemardg aj:l@dfaranp @pidsgtricracid, benzoic

gcf'elf%ier nah]?c 5 c? ?fanga C a%ld eﬁt@gﬁe@@lﬂrﬁ 5(?&3 e?d J:S%%I‘fléla(ald, p-

Veness ropéer ree ases an
Vd’lmehhsmﬁoelcraoid nihojllmgacmankiyhmlnkeof“btex&ms&@tmn@égharaiabeeancally
forne norgani ¢ agi ds sugch rochloric acid,

AP oRle G co4EPuSE of P o84 ﬁun 2y . S6n.

phospharic acid and the Ilkq anic a ﬁs such

as acetnapmacepgrally acepahle estercr rsd? @E’gﬁ’ peLers ?’H; rﬁ?‘tnu\‘}?oél
ﬁ?dlrglys@)éﬁtﬁe(éstéﬂbchd B biofogdl &fecﬁﬁér@@ﬂ Endasbsbrtics e Hethboxylic
acid,” maleic acid, fumaric acid, tartaric acid, citric

adil @r alpehv} élild:araépfoblOl@glﬁ&ih/rﬁf@thféW@e upgpsielle.doge id%ISCHPthﬂ of
R HEAREH Y SRRt £ PARER e REN 31 od. Drsign of
PordregsdBlseviérficienre Bifbligleas, rmnsegﬁatm &193p). eifhcwpﬂsaabi ae gpiadlly

Bt B E PO B AR S EC P FaRal Gy g8 Tormation

esd B fec¥ipdhed GlaabiventiGiaD syhytetio kachhiguas (Jebee. giSMafch Advanced
bond, the biological effectiveness and p

o
Qg HNSFY. G 0B, VIS G SPisaa™ af GkREED. 395-396 fnd
?éf@[leﬁ&'s chdd tYleI@fn Eﬁmﬁx‘ﬁ &l uEﬁ’@%io‘b@@h 8f CH&Qhic& Technology, John

descri ption of rmaceut i cal I'y acceptable esters as
idejr & Gons, Sew Euh 88y HTha-lcoheticommpmentopd thef ester will generally

comprise (i) a C, -C; aliphatic alcohol that can or can not contain one or more double
bonds and can or can not contain branched carbons or (ii) a C; -C;, aromatic or
heteroaromatic alcohols. This invention also contemplates the use of those compositions
which are both esters as described herein and at the same time are the pharmaceutically

acceptable acid addition salts thereof.

"Pharmaceutically acceptable amide" refers to those amides which retain, upon

hydrolysis of the amide bond, the biological effectiveness and properties of the carboxylic

8



Prodrugs, Elsevier Science Publishers, Ansterdam

(1985). These esters are typically formed fromthe
wa@eooses3sendi ng carboxylic acid and an al cohol . PCT/US2004/026422

General ly, ester formation can be acconplished via

conventional synthetic techniques. (See, e.g., Mrch,

Advanced Organic Chem stry, 4th Ed., John Wley &

Sons, New York (1992), 393-396 and references cited

tablarho@ hiineand ateBiokbioRigically ofsthatolisepadésirait. Fohariescaiption of

Technol ogy, John Wley & Son New Yor k 0 The

AP ETRET SO AT oA s GRSl B "é‘@ﬁ@&%% o el

(Pradrﬁ'gsatism&tSc?en@é Pﬁlﬁﬁhmﬁ 8hsi6a8m Q1985 R MR an‘ﬁ@éﬁ A fypically

one of nore double bonds and can or can not contain

erred Hesan @aﬁmomng ¢arhoxglicicid @ibanggainetGenertly, amide formation

het égc%ﬁr%?? she? H% cgan\t%%ognatl Mt@etlggecﬁﬁéh%n Lssé) i1\/%11rch Advanced

Mm’gkmeehﬁnstrﬁslﬂdﬁﬁprdhb@dﬂdye&Sbms Nad/ Yicbrkt(tﬁ92$qrr§93 amEMark, et al.

are the ce agce bI ci d.addj ti .

Evaomnbrd shonieh ol TR Moud-SheaNe var B850)) s

rn%fe%fﬁn 118 éd?l@b?@plzﬂé@ e 8seWTiticie Ehpdsitiont RARhRYEBSth ¥Sids as
he am de bond, the biological effectiveness and

pieﬁp@@t?d heseingnd pibe samrediRg Mp discahgrmacentifall agasptable@cigaddition
{}pl |y or otherw se undesirable. For a
scrl ption of pharmaceutically acceptabl e anm des as

d
D 0 BB BB ooy e b O 488 mesun
arvhiictedoeanet mupﬁemahtmhé elifevtidlerfes Ok thmmobgrcab@pmﬁ pﬁ@e active
car boxylic Iy, id
FoFRaET b b @&@%ﬁﬁ?%ﬂ@&t GRS Cmvont | onal

synthetic techn dvance .

Or gani é LCERERINST (1 ers&) ﬁ(cgedmcal\ff}ﬂ’ﬁ \‘%&‘/mé t@% ‘R&W“lar weight,
Y@Eich sitiBn, 238 dordRetiMR hKanoter, dut whh @iéfdt&ﬂﬁgkoapdaf differently.
Cheni cal Technol o John Wley & Sons, New York

(tios) Ce}tamhﬂ@ltlﬁﬂ\ﬁg?ﬁlicélﬁn@l%% apdopidiffespr oEgntatiens is goags and,
tHé}gl%rep gfﬂgﬁ) gfnre' Qﬁle%ilﬁ? 1AbEdRE Pﬁe pﬂ&ﬁar?z%d ‘ﬁgﬁtc f—I]‘oPl)@/@er, some

herei n e sane I e are ar naceuti ca
gucegtratibenas m'dy haldi anioptica adtatgont thg:ries;f slight that it is undetectable with

" Phar maceut i ga? or ther Pﬁlﬁ cte t ahl.e e
APPSR EEN ¢ 650@8?‘}11 &?Sbﬁ?w PUYddEs g e or more

| BYy@keical citdn atdies @l filegdfbreandsde wliohdieboiodmgs el stereoisomers
activity of the active ingredients and which is not
t%‘?d“@lufl%d PHBIn{RstcoRsy of B IDEFRUONY St er e0j soMEr " refers to

a chem cal conmpound having.the sanme nol ecul ar wei ght,
"Therapeutically- or pharmaceutically-effective amount" as applied Yo the

compositions of the instant invention refers to the amount of composition sufficient to
induce a desired biological result. That result can be alleviation of the signs, symptoms, or
causes of a disease, or any other desired alteration of a biological system. In the present
invention, the result will typically involve a decrease in the immunological and/or

inflammatory responses to infection or tissue injury.

Amino acid residues in peptides are abbreviated as follows: Phenylalanine is Phe or

F; Leucine is Leu or L; Isoleucine is Ile or I; Methionine is Met or M; Valine is Val or V;



chem cal conposition, and constitution as another, but
wth the atons grouped differently. That is, certain

w0 deseisad chem cal noieties are at di fferent PCT/US2004/026422
orientations in space and, therefore, when pure, has
the ability to rotate the plane of polarized |ight.
However, sone pure stereoi soners nay have an optica
rotation that is so slight that it is undetectable
_Svirinh ipSee 9eff Prolisd is Preot B tThosoning hieTloamdo ddaneds Alder A; Tyrosine
instang jnventi ve .one Qr re asymeirjcal .
A5 b o AN i Feteh Bra TR EICIaer O ArBTAme to ASK3r N; Lysine
RUSE BPKSAHRFF AN s AR INIGINERISASH & GRCdr B €Y stéink il Oys or C;
t hé scope of the invention. "TheraPeuticaIIy- or

Bryaropbareia T Wy Asgifiae isi g oafo et Glyaipedpply &d-viiditippally, -

i t.] i . e
s L
Péroik pepiiciihmine sAibtis anfinatsobuwgid dcid Nvalienaldlinei Abi sramgfiobutyric

i Bater e i onbara ey MP R, T

the present invention, the resuylt wi ]l typicall. .

| nvol (Padate i ERates by B G BT gl E gro acids.
hapiiaRImRRS ¥r fPEAOAREESs bR alJofpRet dan F@Etidei &AL bidj cofnynonly used
Am no acid residues in peptides are abbreviated as

fnohe phasmaerten) insuslry #scronpepiide dspes, Witlepreperlies ajogguyp those of

U AR TGl gDl By Mo
or "peptidEmigeticyer "seplilomioretiTs" (Mhithnmianectiak, Allgxtpokef Drug Design

qr pepcen st tdine 1o Hs Y . .
T4 50y, Tl el TR Rl gl 09 v
giran{’é p?;@;adv.ocm. @ntl Ed.&%}.pﬁ?:ﬁ%m@ eI9og); Faidheies J.(Adv.drug Res.,
ﬁ:a?%_s 865 Vebgn g Srei neck TG B apR o Rs ) and EBpnget a1, 1. Med. Chem.
%ﬁ_ﬁ?ﬁg Q98! Which areB@rpotatb@hdreid Wy YéiereMee) BBdpti® m@BF% |that are

I

'S cyciohexylan1ne, Ac is acetyl, Me is nethyl, _
Fleretirallypsmiler tb tenapewtically bsdfel nemiidreinyabetuyed (@ Paeduge ampqpivalent
s norvali . , iy . el
b DR S BT BT G e sty
bmldrao to%/maaddi ae pollypepaide (itei.,arpolypepigjetthatdrgs g bivdagsdal oy
0 of naturally-occurrjing amno acids, .. . .
EIRCRIA T A DA U e e g R Rl e pyagRyide. but
ReRt drd@r Bl (RPEdSTiEkaSABPEBAMLyUESIekeld by tah @lternative linkage such as --
phar maceutical industry as non-peptide drugs wth

EHNER, 6818 maletig By &efhiods kepyen igithg apanddipheridessibgd infhe
RS RGBS SPABLPRPEifl %ggﬁﬁﬁgéﬂﬁjBﬁfpﬁerﬁﬁfr%fjA;rﬁno Acids,
pepti dem metics® or "peptide mnetics" or

Peetjates, codPrsting 8 Welinstdimeds., Marcal Dekkar, Next bodkp.a107 0F$3);
QggtiogpA. F., Vega Data (March 1983), Vol. 1, Issue 3, Peptide Backbone Modifications
(general review); Morley, Trends Pharm. Sci. pp. 463-468 (1980), (general review);
Hudson, et al., Int. J. Pept. Prot. Res., 14:177-185 (1979); Spatola, et al., Life Sci.,
38:1243-1249 (1986); Hann, J. Chem. Soc. Perkin Trans. I, 307-314 (1982); Almquist, et
al., J. Med. Chem., 23:1392-1398, (1980); Jennings-White, et al., Tetrahedron Lett.

23:2533 (1982); Szelke, et al., European Appln. EP 45665 (1982); Holladay, et al.,
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and Devel opnent, 14:386-406, 2nd Ed., Harwood Academ c

Publ i shers (1996); Joachim Grante, Angew. Chem Int.
weoosm@edgB4 , 33: 1699- 1720 (1994); Fauchere, J.,PETUS2004/026422

Drug Res., 15:29 (1986); Veber and Freidinger TINS, p.

392 (1985); and Evans, et al., J. Med. Chem 30:1229

(1987), which are incorporated herein by reference).

Peptide mnetics that are structurally simlar to

Thethadren Leit.al4: 414015@1@@ (1986 ptand EsubyaLifb 8ciisddi 80a 99r(mﬂza;each of

SR Ot i P PR Rt bR G o Y PR ase i
SHINHAT ST Rpff A A8 HRRRIdHRahi ad@antagesRbr bt

that has a biol ogi cal or” pharmacol ogi cal activity),
smbdliments analirding, ;ﬁor@@@raplm mgreregenstion] PEIdvaTieny sreater chemical

L

etc()}ﬂﬂ'dd specificity (egCa bb)ﬁdﬂfpetdtmdsoﬂbﬂrdmglcal racm‘heesz).rrbdtandi
further de cribe Iovv|n ref erences

gﬁaﬁ]&lp&y a otil_aers ﬂ teﬁ epg} cgwaae%?%wg g}tvpgyeso?ov/&lﬁp%tachment
Oebidor rrPo@@IabQ@Shreé’tﬂdorFfﬁl@h 5pacE- (e Y¥ iaﬂ%ﬁlﬂlergrmqﬂsto .non-

Marcel Dekker, New York, p. 267 (1 83 Spatol a, A

mierfoyigg aowr&S)(qvﬁh%WPmégBI)meﬂv&vat arp, precigted bgquangfsiyggructure-
e L I L
pesrii@a)hat B dstdfingm direch bontadtsnwnh the nmmmolémdqs(s) Res. |

%;gmﬁé{%o]bfgaé i%%%ly %Pqi%cﬁ%a) t3 the p tldgmg%e ¢ blndls tg IE|>rsoduce the
therapButiceEfbct D%ﬁ%hzatﬂnf(ﬂgl fbelirg) oﬂbep,tlddmlrh&d:s sifdhnddmat
23:1392-1398, (198 Jennj ngs- Wi te, eli
vehsieatallyrigisripreryith tée desiyed b@i%zﬂ} or Rhaggcg! Ogéftal ativity of the
glfﬁt%ﬁlﬁﬁetﬁp BkferalP ép’iﬁ@ﬁnrﬁ&% &f reciﬂﬂbﬂ lﬁg@iylg p8ptides bind to the

Tet r ahedron LeF 24:4401- 4404 (1983); and Hruby,
mCﬁ‘EtOJSEILh high afifgdty rod PQSE%ZlFteCtébJé fRicdogicih Ia%tﬁ’l‘i}’s(l e., are agonistic or

t%°J£891c33 Sk 3}%&% ecBiiol. aﬁ&ae%@ BencfyRBltkhEH)A | Y

erred non-

peptl e s )
o T B s S0 e i
EranmBiacidlof feadine typeile.ggDelgties inghariof é}lysma)hnzly lieyysed to generate
enhanced Qﬁ, col ogi cal ro rtlg hal f -1

%%@tﬂ% ?B Ié t onef:crqs %}B pe@fl es)c Il‘&rlt’i]élg é’ld:OhSCHSUS sequence or

SIREGsAnkigil Meﬁtﬁ)ageons@hsﬁﬁ éé@ﬁ’m@@@zﬁidh@ﬂh&@ b@'g@h@&b@@& methods
activities), reduced antigenicity, and

kaoren indhe at Rigpter dorimeRet Bioghgnt.(6):38H b?%én@mat%hereln by
h
SRS ol B 0o ALTEEL Lt of
prsintaleznlas Ylisulfide hedges pihidiaytlivetthepaptide. are predi ct ed
by quantitative structureactivity
Synthetic or non-naturally occurring amino acids refer to amino acids which do not

naturally occur in vivo but which, nevertheless, can be incorporated into the peptide
structures described herein. Preferred synthetic amino acids are the D-a-amino acids of
naturally occurring L-o-amino acid as well as non-naturally occurring D- and L-a-amino
acids represented by the formula H,NCHR’COOH where R’ is 1) a lower alkyl group, 2) a

cycloalkyl group of from 3 to 7 carbon atoms, 3) a heterocycle of from 3 to 7 carbon atoms
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data and/ or nol ecul ar nodeling. Such non-interfering

positions generally are positions that do not form
walreosoe3seont acts with the macronol ecul es(s) ( ePQI/US2004/026422

i mmunogl obul in superfam |y nol ecules) to which the

pepti dom netic binds to produce the therapeutic

effect. Derivitization (e.g., |abeling) of

pepti dom netics should not substantially interfere

adtiho Lheted@Sini@lcbica fiog thalgroﬁp corisisting 0O bxogien,asulfur, and nitrogen,
activity of the peptidom

Heptarmicaesidueof Fom qiod e of .aW&iSr?@ﬁB%aA‘lﬂ’&&g Biory! %3
%1 §ith&EER @b aanfahc B @dhs REEd N Hr¥maAnsleBRs aRfitiASbESIdadNyE lower

oglcal activity (i.e., are agonistic or
akeaganingt dngd oa@OEﬂeS)oﬂlknbn%Yr\ébﬁé@tﬂbvlﬁm|aataléﬁlene group of from 1

q[g}oh]ecéﬂrooto%%oms al?ﬁ[}gies%%lectg fsr&%'met %rSué 9(9&%3[15%5%?%%0)8’1 &)Qnino,

am no ac a consens eque
(%)) ayﬁldaﬂ{}ﬂiﬁmcﬁcwfoaﬂ&eﬂ&ﬁfmmtwg daehoy. atoris, I((j,bsalrﬂe)f lfmrrp‘i @cl®

of L si ne sed.to ner at.e
88 OB o b} PP a5 BRI qE A BryeIeas selpeted
ﬁoﬁmﬁew&rﬁﬁﬂx@md&&ylalwamm iagtihoyardd@ardoiglale) heterocyclic
consensus sequence variation may be %enerated by
&gte

ﬁfefrcrmaéo K ﬁ@\lmn ptams prd b2 l(lwr%oméﬁel ed frogihe gegp consisting of
ﬁ]%{ﬁmr rﬁ§g%3§11§2-2a160)§m Ak d%‘ﬁz% ?éieclﬂﬁf f?(')rﬁt gt-roup consisting

erencej g I nternal ei ne
Dﬂwddlges, hydpal) lewer alkydy lnivercalkoxtys st NR UR awhfdc Bﬁ lah¢l Be are

br.i e the |de nt.h

RoreRareb a e St Bm e b PRB A S el Ehd BB aicn. @ ~sO
R@ ivelsre Wi SinEigen®ém Nas Daad RYisacwetralityd and with hetproviseihat R does
nevert hel ess, .can be i ncorporated |né§ t he peptide
getdeling ? eide efain ol analrrally QRTINS ARNRG synt hetic ani no
acids are the D-a-am no_acids of naturall%%occurr|n

L- a- aRthsppsterigd axnthgsic amino aeils ipcdedsanmng agic herpinghesimino

Bl LR 50L ORI ]S4 RO
algnine alatlayda-gniaotmipic deidpand3the ikd. car bon atoms, 3) a

het erocycle of from3 to 7 carbon atonsand 1 to 2
het er Bﬁtlaﬂﬁlﬁpﬂ:&ﬁ’ed& synftetiatnbe agids ipchodertbe Eteinnlgo afids of naturally

sul fur nitro 4 d
8?0¥1rf.ntﬁ11r erl#wuaftsls @Y B‘d%lﬁ‘rt}ﬂl%ﬁg %&P@‘ﬁ&?ﬁ@a 1%? R% ? Ir 0 ume 1
to 3 substituents an the arqmati. cl eus s | ecte

P oo TieAR DR TS (9 oA AR <o Bt sy the
ggﬂtﬂl@s alﬁﬂg: 6@ BRYHcs 015f)us i eldbie ?@rnﬁt whediRn ¥ kel pepedd sd

' ene group of from1l to carbon atons and Y is
sept@@tnedletwsomvm@en thematient enwhem thapeptidg @)Peﬁ‘}@f‘r yiggetic(hgg been

aaﬂ%n&’ster&fku&xbﬁ{ g@é&%ﬁi 1@9@ s fi¥ %Jeﬂgin%aﬂ{%the artf @ McRudeOoy/ way of

example, radioisotopes, fluorescent labels (e.g., fluorescein), and the like. The particular
detectable label employed is not critical and is selected relative to the amount of label to be
employed as well as the toxicity of the label at the amount of label employed. Selection of

the 1abel relative to such factors is well within the skill of the art.

Covalent attachment of the detectable label to the peptide or peptide mimetic is

accomplished by conventional methods well known in the art. For example, when the 125
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carbon atons optionally having from1l to 3

substituents on the aromati c nucl eus selected fromthe
wW@e@a23ehsi sting of hydroxyl, |ower al koxy, aPCTOSZNH026422

carboxyl, (e) heterocyclic of from3 to 7 carbon atons

and 1 to 2 heteroatons selected fromthe group

consi sting of oxygen, sulfur, and nitrogen, (f) C(OR

2 where R2 is selected fromthe group consisting of -

y:aicd@espe iwmiployed, as Itmmecmlbleylhbel,l covaentalthament afid5-I to the

NR3, R4 wher e, and R4 are jn endent | s%lected

PR L1 PEIHEIGIoHG OB SR HAPPBES T8 PR acdfFosine

1n“f§(l@)p€]ﬁtﬁevw BEMidR rhifneBP atd thEYRMirhARR He F\?a@tl@e @sdl e@G Weéaner, et

| ower “a and with the proviso that R5 do no
defSymthesis smcu/épwwaﬁlwsaf Isgtapigelly hpbsjled Comppnns, Bi?nlf%'l‘m (1994)).

%rﬁ:}’lg)gln%g}gﬁ p%ﬁ&’lft %{ tlilg ?ﬁ@%ﬁghp ﬁ%ﬂtﬁie "ﬁ{Han?c, %oggi‘yrétfbﬂ é)lfl gﬁosme to the

erein group Is separate
Ner (bm:hmuybf the perpidbyr peptide trivaptiocee beachiowdawomllslmolwn

a me: am nobu cid,..and th

Bl IR P Bameg R R cato/f hpadE e e a2
tphEspEhta Moty ﬂ@d)lﬁéﬁ fof cxvatpls, alhyiiroR gIctbip Gipthe pQﬁﬂ(ﬁQ)r peptidis

and in particular L-(2-naphthyl)-alanine (2-Nal).

PHECHE Ll @nyeional chemisiy. t o materials, which when
covalently attached t the peptides and peptide

m met e OVerviewi s i nvention, permit detection of the
peptide and peptide mnetics in vivo in the patient to
whom ﬂh@pqgeqm ingentinn psepdesgemppipnsis ithat hiad to é@hactwate the TPO-R or

%ﬂ‘[&\glsg béta égasarsﬁ’ gAn?st ?fugs‘é E@z@b@udd@ Hﬁilﬁle ebd' %ae&) ide compounds

Known T n I nc way of exanple

raadl{' dnmmi\@b esmpdundoc@steritd doedsed hav(eeh@samefdr lsmum mlw)llar
and the 1| h articula e

ANt O hapF a0 Tall b ieR bR o B 5 SR Bither

QFithl ekt th QuseeptBIRY Qﬂ?}dir@l s1éf\61| ﬂro@ﬁlyﬁlh and/exwith tegpaat tot (hEer

| abel at the anpunt of ged Sel ecti on of

tblfféogl’éaé @}TOPP@le&tSPWStlgcrgeg@chaf{lggy gqr§ g 1ecqpigr TRe Pressntinyention
é’lé : a(ﬁ) Bﬁg@s’itﬁons Eillﬁﬁ‘é a@éﬁé@ﬁ@ﬁﬂ&un@gf 4180 agonist, and more

tot eptide or peptide mnetic is
axarxro;nbﬂv 8 he@p@yldcthaw mqfuirfat trepbing bersatplogicakdigprders.and he

mhen t
e PR or DERa e R A0, OB o on
QharfoRbirdnsfutionf e peptlde or the peptide mnmetic can be
achi eved by incorporating the amno acid tyrosine into

t he pamt idatificatiapof TPOMgariiste and then iodi mating the
peptide (see, e.g., Weaner, et al., Synthesis and

Appl | paptideRBavdiig 4 BiatiRRIat@lilyyo TROER katbGeaginutelsifiep by random

137-140 (1994)). , L
peptide diversity generating systems coupled with an affinity enrichment process.

Specifically, random peptide diversity generating systems include the "peptides on
plasmids" system described in U.S. Pat. Nos. 5,270,170 and 5,338,665; the "peptides on
phage" system described in U.S. patent application Ser. No. 07/718,577, filed Jun. 20,
1991 which is a continuation in part application of U.S. patent application Ser. No.
07/541,108, filed Jun. 20, 1990, and in Cwirla, et al., Proc. Natl. Acad. Sci. USA, 87:6378-
6382 (1990); the "polysome system" described in U.S. patent application Ser. No.
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If tyrosine is not present in the peptide or peptide
m metic, incorporation of tyrosine to the Nor C
W0 e005iopas34 of t he peptide or peptide mnetic caPChEsS2004/026422
achi eved by well known chem stry. Likew se, 32 P can
be incorporated onto the peptide or peptide mnetic as
a phosphate noiety through, for exanple, a hydroxyl
group on the peptide or peptide mnetic using
EPIV0DEL | B Bers: RE I Witich kd a coBuiatioa\in-phie aplags based on U.S.
I nvention_ provides %ggyounds that bind to and(ggtivat

. [ e
Robet APRBCHrSeo VR O 14 7 WIRFOEs2%h 19PTmdeRinl O I3 E02; the
'Eéggmi_ga’ Qﬂﬁhétie (fllbfég)g gﬁ&iLgawsteﬁﬁcﬁgsbrﬂﬁd(ﬂi’m@ {3t &pfcation Ser. No.
erivative" co unds ‘constructed so as to have the
GRS, 886, BlediNoar 1239 cwhigh isstqondnuatien oy pastapplication ph¥.S. patent

| ead .conpoynd i ffer omthe . Q
DT RE N U3 Bleg Sebfft 19577 Fhlehiot EERIBALBET
#pputatioh s Uss. @Q@ﬁt@[ppl&x&dtibn ses BISCM/T@E,EIZI;‘I fitedtSep] 18gil @%il; and the
properties, such as increased affinity for th

reBeptes scalerimemefibized pelymey é¥ﬂﬂFeé’r§T Syskgn ﬁ?savﬁfdie@ U.S. Pat. No.

£ 0O, PLO M ef PPN ANRAB0ABHRE bhdBhadPEAt 30f998; TROpatent
agoni st, and nore particularly a conmpound, that is

applitationfSer. Nor 6%67h 620 Sledletcoyi1099; Txde bl Sciensed251:767-773
@2@%? #0@\)’& Xt al’, IXd]?lg??% ?‘(ﬁet%ﬁéﬂélﬁl %Z?P—ggé]ggﬁ‘gf tFul(i}iWU.S. patent

erapgy, ra erapy,
applingion Sen M. 805,72k fitedfDecad,ilof1.Of TPO Agoni st s
Peptides having a binding affinity to TPO-R can be
r eadi Uging thepidckdwees degcribed doonepapiom peptides mstet generally designed to

enerating systens coupled with an affinj enric nt
B gocctncsdater SIRRg S0 A BTt e L 15 egrorae B2
SSREER IFU SR leBiBesicREddutfbans ﬁaﬁ%@ %E%tﬁdi@,&h@ébdéh&&ﬁﬂf@lﬁNK)x,
S )

s¥sten]described in US Pat. . 9,270,170 and

whasdy iseacleatitle A, o bt PHE Scavinpraderending va ihefasibpddiesy gployed,
. : ) BTt

S RPN 0,8 oM RIS, B ik

eppEspandtnigan thefnubhbSe ofizatiemécidyip theqzepiidn(eFer12) Nas used to specify

07/541,10 filed Jun, 20.. 1990, a in Owi.rd a t .
s onef B e sl hind B @ Dt g b amine
hdigs, 2 B HEOHES Siisb Qbills, 3F6C4ach 613 hinirld. sSidspaideimty one of the three
application Ser. No.08/300,262, filed Sep. 2,%é994,

AP 9o, Esoihe MR8 HETcRdGsaTior s Atming fviih Sherditpony one stop

tbdsn, RALEMceLRRbA BRLI On Ser. No. 08/144,775, filed
Cct.” 29, 1993 and PCT WO 95/11992; the

In the systems employed, the random peptides were presented either on the surface
of a phage particle, as part of a fusion protein comprising either the pIII or the pVIII coat
protein of a phage fd derivative (peptides on phage) or as a fusion protein with the Lacl

peptide fusion protein bound to a plasmid (peptides on plasmids).

The phage or plasmids, including the DNA encoding the peptides, were identified
and isolated by an affinity enrichment process using immobilized TPO-R. The affinity
enrichment process, sometimes called "panning,” involves multiple rounds of incubating
the phage, plasmids, or polysomes with the immobilized receptor, cdllecting the phage,

plasmids, or polysomes that bind to the receptor (along with the accompanying DNA or
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"encoded synthetic library (ESL)" system described in

U S. patent application Ser. No. 08/146,886, filed
WOR005/0134 1993 which is a continuation in partPCT/US2004/026422

application of U S. patent application Ser. No.

07/ 946, 239, filed Sep. 16, 1992, which is a

continuation in part application of U S. patent

application Ser. No. 07/762,522, filed Sep. 18, 1991;

n& A Y, Red pl‘bﬁﬁdlné ALGSf Hehegd GHPsNNidy @lbng Mithe accompanying
synt hesi s" system described in U.S.

Laclipepiigsipsiopprotgn) iectes hlhecatrpesiuig Idag]@@'fl 2%6% of the TPO-R
tgg&hzwggz@%anéﬁm B0, U S patent applcation ser
c| NG sRgki HTe] gaggﬁzy%gg%égq&ﬁhagg% gmgﬁ?fé“m

aamnhpanﬁhg peptides werlexarBipsd FRELISA toadbteDmine ifthe pegrides bind

Usi. ng..t h c d i bed ab d

By DB SRS RS PO B BB 88n e
B fy@neAchent PRicENd Sk cél thae Bidrtei6vigg untiodhd plapegha el @ere
the collection of oligonucleotides encodlng %he ra ngB

tyripaliy dregted i relbifowtirabegsr anfiRpgky fen i dyadkaljnp phosphatase
cd 9 QQJ %&? arﬁl—ragmt antﬁfod)T THE AHOTRY (ﬁralkaﬂﬁ@ﬁ}%bMas@% §RB well was

ogy enployed, ©other nucl eotides canh be
detcphmy@ by standargmehods. 1 setuiEISArDrocedmig far uss imfhe peptides on

]$%%§ %%ﬁggéggwa%m lagT&@b&hg nunber of amino acids in

I wasS used to specify any one of

ossi.bl e co s.resul.ting fr

for BachTpRs el bRt LSRR b Bhdind
vAGkds theJudion proraR bixd 3 ﬂwrempmepasﬁcaaydmrﬁhyg@mlmund to bind
the three stop codons. Thus, NNK  po 5 ae

il PPHR vigrs srEpeard e, colony Siasoe ﬂaﬁfeusgtg&ﬁ ieBhol prgvalent
rE&:gH)? eS8 R R DroduBed Ln;ﬁlgspﬁtfeﬁﬂ&nﬁm t@)ﬁﬂ@sphbﬂ&‘ate a peptide

dom peptides were presented either on the surface
sofueacqfvaggetoyer €iterménus a5 theaplublsfreegptasisThsn epginressdn form of the
T s
nar\@ttedfmhametdptdrhehemebppcemds thestedifor bll’ldlpg m EP@ ob@BAER specHic

smd t d The. ph
APt Honig e BIoR “OREb PTG (b eRrrhaeripgrih s 7P Brife asa
&R hlchd (R6beAb ddenEH] lﬂ%@gfflhﬁy Hpanak Gising tylogynlifie hment
process using i mobilized TPO-R The affinity

enr i GRERIYS UGS 5d sSRIMEIITRSthE ddckfidr whRMRdnYnthesized as the free
i nvol ves nul tiple rounds of incubating
peptide (e.g., no phage) and tested in a blocking assay. The blocking assay was carried out
in similar fashion to the ELISA, except that TPO or a reference peptide was added to the
wells before the fusion protein (the control wells were of two types: (1) no receptor; and
(2) no TPO or reference peptide). Fusion proteins for which the binding to the receptor was
blocked by TPO or the reference peptide contain peptides in the random peptide portion

that are preferred compounds of the invention.

TPO-R, as well as its extracellular domain, were produced in recombinant host

cells. One useful form of TPO-R is constructed by expressing the protein as a soluble
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t he phage, plasm ds, or polysones with the i mobilized
receptor, collecting the phage, plasm ds, or polysones

wo bas/okdsael to the receptor (along with the acchPOpas3 004026422
DNA or nRNA), and produci ng nore of the phage or
plasm ds (along with the acconpanyi ng Lacl -pepti de
fusion protein) collected. The extracellul ar domain
(ECD) of the TPO R typically was used during panning.
phbitialin BRMBVEhS idfdisedhosatdlisnising senddrd hreemotls; anbibepisatpd form

or plasmd d t d
RO T LA RS e it e

rhéhbka xg’ 52 ARchot Rtede %ﬁ?ihi’é@@m?@tf dnkBst Bhngnfslcanddy” FI@ t!uhﬁg" See
pr ocedur es e b "o finity enri chment pro

@xasepital.t Bagncaf248r11PembIs (198Vrabd Lird epﬂaé@en%eh%‘*%ﬂ &79 (1990).
were typically treated with rabbit anti-phage
ant i Rbsihg the Pi§htailinglsysitkadnerven plaaephategepsor fagem the surface of the

at.ed oat |-rabb d
RS HERiralaLLE | FatekmBD LRy s feIPEh 5
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qsmpaws A hOB AR hsedwce abameo arids callst FH%P |“§1Q ﬁ%‘“ the
@% ERHRIN for BRALEAR afRhRIEN A8 U6 fﬂﬁﬁo&h&df\ﬂd&ioﬁﬂfurther
proteins bind to the receptor specifically. The

;pl@@lc@mmo’ldhmret:@nlmnm rqceptPPEORIn e de dupebiiaed PhC%ﬂaéﬂ@ﬁ‘fFUS of
Il}I{C};OtltEtp é)?ak? _?ﬁth A TR i HIU&]!’ 09 a[hﬁgéagfl O@Bqlﬁ gr NPA&PY@(% e[ﬂ&ckmg non-

be ‘can be uced” usi ng

épbdsiﬁs Binding mlmhmphcsemhmﬂmrmn ;QB&A) nePB% qmbﬂnca bﬁndmdzleta@ed
the C-term nus of bl rece

e TICFSEPIoF 05 Y 00 e U s BB R0 Ffaltperform he

ERIRISRE86h teBctRASh vaSInkTondelRattonk by reCdfdrasldb®rmine the optimum
Fol l owi ng Pl -PLC harvest of the receptors, the

FreeBbiosp Sites Prepatasen. e JiEpeat Rieparsions Pl rppgiipnant protein
?l%brlﬂaﬁl &1?&9& AloARE %f th-y?l@ﬂfeﬁgv‘?&&ﬁr Inl 2108 Norle 3R6U 18 Bnsuf that

h specific activit Tor use as a
nhe mmablhnmg putdtody tsoconm@mly bkocmdg(wﬂéﬂfﬂ%@lt spmiejoifzen @kpcking

s f
SRRy by PERLME GO R e ctctmonty oo
lfglhd? ui&dee@edqgﬁg¢ ai&n{geh@afﬁnmperphagem moetdtues Oad chmuse peptides that
ocki ng assa [
inifa g e Eeoe CEE P ORI LRt oDt
frﬁﬁ&ﬁ%ﬁ@n RERbICiisWrshlé Qle&letdan G 1yBhhsbilgs @e ﬁsc&ﬂs’t& directly to

fusion protein Sthe control wells were of tw types

@mweﬂsof@mﬁw atesnwithout thepidplangmebiligiagibpdpt fegd-S- patent
i’}cﬁﬂ)n@’eg e, 5% 9&’253%’1&1@6&hﬁ, %gﬁ? E&QrpBPAtéJ}Feré'lﬁ B¢ PdrQknce.

When using random peptide generation systems that allow for multivalent ligand-
receptor interaction, one must recognize that the density of the immobilized receptor is an
important factor in determining the affinity of the ligands that can bind to the immobilized
receptor. At higher receptor densities (e.g., each anti-receptor antibody-coated well treated
with 0.25 to 0.5 mg of receptor), multivalent binding is more likely to occur than at lower
receptor densities (e.g., each anti-receptor antibody-coated well treated with 0.5 to 1 ng of

the receptor). If multivalent binding is occurring, then one will be more likely to isolate
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bl ocked by TPO or the reference peptide contain

peptides in the random peptide portion that are
w@e@smeised conmpounds of the invention. TPO R PBCT/WE1004/026422

as its extracellular domain, were produced in

reconbi nant host cells. One useful formof TPORis

constructed by expressing the protein as a

sol ubl eprotein in bacul ovirus transfornmed host cells
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reco Jinant Teceptor to the antib dy. ng this
pmqn@dmddmnmménghduh@qubSbhwhﬁﬁﬁﬂmhﬁbbkﬁdﬁgﬁﬂéﬁSp@ﬂﬁ%ﬂy,
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M anod
bieerusepldigt frat geienpragieptidd tharténdsfto ﬂ“@@e}hbl‘lremmagqobﬁm jare

often contain different a unt s desi r.ed

TSP 0 Qo RIS SHSCT e QORI Ui of Ry efoce of he
E&Epl|l2lng anti body is conpletely bl ocked (with TPO
or ‘sone ot her bl ocking conpound) during the affinity

enri ChigRa ca ?5@@@155%301& Bﬁﬂiﬂg%@them RGKDSi R i A & dhdom

bi nd undesi during the af |n|t§henr|chnent
pnaic é@meethﬂlbbr@mnd%aqﬁ@m ¢ygbie 19-mer apd hitmeppY HElibraries. The
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|ncorpora ed herein by reference.

oligonucleotide with the binding peptide coding sequence, except that rather than using
pure preparations of each of the four nucleoside triphosphates in the synthesis, one uses
mixtures of the four nucleoside triphosphates (i.e., 55% of the "correct" nucleotide, and
15% each of the other three nucleotides is one preferred mixture for this purpose and 70%
of the "correct” nucleotide and 10% of each of the other three nucleotides is another
preferred mixture for this purpose) so as to generate derivatives of the binding peptide

coding sequence.
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When usi ng random pepti de generation systens that

allow for nultivalent |igandreceptor interaction, one
worees/0e38eogni ze that the density of the i Mmopbi PCRES2004/026422

receptor is an inportant factor in determning the

affinity of the ligands that can bind to the

i mobi |i zed receptor. At higher receptor densities

(e.g., each anti-receptor antibody-coated well treated
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engi neered" form of TPO receptor is the
iR tredae(2 sPquPNCRD SR thé@ﬂasgud forpriesa $t§/b1€PEPt@é11}3§I'PlaSHHd complex that

I
B SRR B el B Rlqn ol bR B RE I fiEpeptor. The
p]}aﬁmldﬁ thos psb}:—nw oah dreede rél'imeodue@biptodi doB by lelatrbpdyaticedo fmplify
C. acti P for use.
s aeloaeimeulsfioh oradtuaf b 7 reling: i e e Syapigaion o
Haividiatabiy lifts. Preferred screening nethods to
facilitate identification of peptides which bind TPO R

i nvol M%dﬁitlbﬁtrahd&nbépfuﬂé E@ednﬂ%dm@ eRith @AassisMthdibs dahmd pt@ormed
the extracel |l ul ar domain of the receptor and then

HEiRg hoodified - ts@mlald@ﬁ Il sysier iibaich isplaygglency was reduced
g :% e dnr%peﬁ aﬁligﬁg §5d f f‘ﬁaﬁeﬁv&% ﬁyénleh al?@ﬁl%‘ilesultmg DNA

es on p m a ran rary can
ssetssnae de tlonet Wt m@o zpmalg@etbﬁmhngnre®m1(ﬂ\§3%) \g@e@r pldiesving their

R N e

irfdevigdal MBrefugibn thhacydan gesn be@hapabios EB@bR bmdfn gsipan ELISA format,
binding to the TPOR were identified froma random

Bt Heassed@ber pvi11 library and a random cyclic 10-mer
and 12-nmer pVIII libraries. The sequences

pept i Bepsids EpuiageResistsHdios £an 3159 By ooPrjuctebheg B EPPQFPIB? display
QJREE, P BRI A& ih DS HateRBapplication Ser. No. 08/300,262, filed Sep. 2, 1994,

which is a continuation-in-part application based on U.S. patent application Ser. No.
08/144,775, filed Oct. 29, 1993 and PCT WO 95/11992, each of which is incorporated

herein by references for all purposes.

It was found that the core peptide can comprises a sequence of amino acids: (SEQ
ID NO:2) Xo X5 G X X X3 X4 X5 X6 X7, where X may be B-(1-napthy)alanine and
where Xgis A, C,E,G,LLL,M,P,R,Q, S, T,or V;and Xgis A,C,D,E, K, L, Q,R, S, T,
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designed to contain a high frequency of derivatives of
the initially identified peptides. These |ibraries can
wheoosyeasbesi zed so as to favor the producti on BET/US2004/026422

peptides that differ fromthe binding peptide in only

a few residues. This approach involves the synthesis

of an ol igonucleotide with the binding peptide coding

seguence, except_ that rather than using pure .
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dmited to, thetfellowings of Lad t hrough expression froma
plasm d vector carrying the fusion gene. Linkage of

the Lacl-peptide fusion to its encoding DNA occurs via
 FeG PACIORS@ AiBal) ésA dnR AkE opl asmid, forming a stable

pepti de- Lacl - pl asm d conplex that can be screened by
affinity purification (panrK@d)on an inmobilized
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1eigProdragd-Nah e, AA Bal-X,oy el ectroporation to
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SVIRRES . i QR rge

Al o B B D RO BB pored hat e
& §residuerah bk amedsimhi ang tiayotlseyr sésidieican bdB-alantlies Tihaybove structure

val ency was redyced é;headpi e dinmer" displa
ES T SRRy 3fs buoYBe i ettt e S A K sk g
DNA

Peptides and peptidomimetics having an ICs of greater than about 100 mM lack
sufficient binding to permit use in either the diagnostic or therapeutic aspects of this
invention. Preferably, for diagnostic purposes, the peptides and peptidomimetics have an
ICso of about 2 mM or less and, for pharmaceutical purposes, the peptides and

peptidomimetics have an ICsq of about 100 uM or less.

Fig. 1 compares the activity of three different batches of un-PEGylated
IEGPTLRQ(2-Nal)LAAR with un-PEGylated IEGPTLRQ(1-Nal)LAAR using standard

19



inserts can be cloned as a pool into a nmaltose binding

protein (MBP) vector allowing their expression as a
w@z2a0s/0misaal fusi on protein. Crude cell |ysat esPET/OR2004/026422

random y picked individual MBP fusion clones can then

be assayed for TPO-R binding in an ELI SA format, as
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EGP. T LR )
ﬁmq%ﬁ‘%sf BEGaat Beac o0 h Bt 400 FECpBUIGEBRe: s Town By Fie
BI @8 Bihedt QYR HRIPESBati] @f(%éfhitwyniudm{el BRED has the same activity

ilgomarl zed to increase the affinity and/or activity

of the ﬂrevasbdrpo ofiths PEﬁyla@daﬁTﬁJ mpdfyl)alapmef érlpedboohntrecrm;zcmdd may
B’éﬂp fdgﬁelﬁsé%r%) 8&5 @lﬁusllol{ﬁleda@ef czetllNgl?x clill ld Ar%&e %e\nsk o% 51ge effects

caused by overstimulation of the target cell, such as exacerbated thrombocytopenia

following subsequent cycle of chemotherapy.

Figs. 4 and 5 show the results of a head-to-head dose response study of a
PEGylated peptide containing B-(1-napthyl)alanine) and the PEGylated peptide containing
B-(2-naphthyl)alanine in normal mice. Fig. 4 shows increases in platelet levels and Fig. 5
shows Mean Platelet Volume six (6) days following treatment. The dose range was from
10 to 3000ug/kg. Both compounds increased the number of circulating platelets in a dose-
dependent manner with increases relative to the control group observed at doses as low as
30ug/kg for both compounds. At the maximal response, these compounds elevated platelet
counts to levels that were up to 4-fold greater than control values. The dose-response
curves for these compounds were very similar indicating that in this model there was

essentially no difference between the two test articles based on these endpoints.
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K(INH) / | EGPTLRQ(2-Nal) L A ARAX Were Xis
a sarcosine or b-alanine residue (SEQID NO 4). It

W@ b@aloeBshe noted that one X residue can be sar POFURE04/026422
and the other residue can be b-al ani ne. The above
structure can al so be represented by the foll ow ng:
(H I EGPTLRQ(2- Nal ) LAARX ) 2K- NH2. Pepti des and
pept i netics having an | _50_ of greater than about

100 W P%‘iﬁ‘?‘f’?@fg?ﬁt‘dﬁﬁﬁ’dl‘ilﬁﬁptf‘lf ##9 use in either

t he di agnostic, or theraBeutl c aspects of this

i nventi on. AFY hase §ynthesis di agnosti ¢ purposes, the

pepti des and pe ptl dom nmetics have an | 50 of about 2

mvl or Thepreptidescpf theonvemtan arickanrerased piclgsisalsmetheds known in the

n* %soﬁrh I esgﬂggé ktm%%i ?%Jséqtﬁ?eﬁqalggt IT@Q tst)Q/ﬁ%a?&’&EIhods include
didlfisreevolid pbdse hpshesfs, pantiPEG) pHaselsynEEHTE nRQ(ads, Ned2rieANR
' P EGPT -Nal ) LAAR
SoicmiaPan SR SOl TBDEGR ) R RSP P AV tretnoloy. See

Ehe MEEAYdENPI0 \CheMUSbI1B5exUb 819531 hﬁt@qroeaied Rer&ih @9 Irdference. On
express the human TPO receptor and a |l uciferase

pelbphags: thesaibesicis tepigally HOIBJJIGFCFF@ frags ths Cotppisal endoof the peptide
afWn Elf)szarﬁing préltectécn%sﬁCA %Mta%)é FRHF % ﬁ'fhﬂeﬁﬁl &Rbe gf’e‘f)gred, for

corrpoun g. corrpar es the activi sever
iisfahes, bpiettRBDE] the reduispiphdeniio ecgglf ke ¢kdwoutetfmveed resin, a

%Q%%EYI% &é:?)g W?enezégt? &lalmpﬁleer% @&9? c?; glfororggtgylal%d resin is sold

el TheRE(dEndiad BIOABRADS{IOU rlb(§}9316 R@Wth@Moﬁei RyahmOnWJ CA, and the

essent.i a sane | evel t as .t he

Greopatt ot b Ean iy A is SrssniRed Ry BaeRea ol Fharg Ind.
Néhdegy, BY:i15 i fihe

gl mgr | jzed 1f%,7l %%%62 26&Nfaih dli%%lgl @@@gﬁg&ﬁﬁ‘gis &IE?} desémbed oy

Piotta apg Yarshall,{ehemg Commm £v@ (1993 angis pvlintnyrqwéllyawwiq fgom
g@&ﬁﬁ%gtﬁhﬁ&t*ﬁ@ Bl ¥ahi LR @@Fﬁ%ﬂig;@g/ rorﬁn'
er

enonstrates t el atl Vé pot enc ated

pept i If‘ usC ﬁfgtc blﬂgls Bf t{hle ?IR’@BP(X'L()&{] %l %ﬂ%ﬁ%ﬁ b? ﬂl&? an alpha—ammo

PEGy| a de containin
"pfntmtﬁgll”ananm amd motie thlodengthyBitashesis withehd melvof or endampgae cesium

blé&og%tg &2 %ly%t%lljcﬁt Hltagﬁé% aegﬂg?cﬂctegt v atdlb?/ r(’thm Iiijelv an(.:"gcta.,
Be{1uenaRy My Wiat B8 idkeal cAplinpandalbla-finbio protecting group is removed by
a choice of reagents including trifluoroacetic acid (TFA) or hydrochloric acid (HC1)

solutions in organic solvents at room temperature.

The alpha-amino protecting groups are those known to be useful in the art of
stepwise synthesis of peptides. Included are acyl type protecting groups (e.g., formyl,
trifluoroacetyl, acetyl), aromatic urethane type protecting groups (e.g. benzyloxycarboyl
(Cbz) and substituted Cbz), aliphatic urethane protecting groups (e.g., t-butyloxycarbonyl
(Boc), isopropyloxycarbonyl, cyclohexyloxycarbonyl) and alkyl type protecting groups
(e.g., benzyl, triphenylmethyl). Boc and Fmoc are preferred protecting groups. The side

chain protecting group remains intact during coupling and is not split off during the
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3, the highest dose of the PEGyl ated

b- (2-napht hyl ) al ani ne material has the sane activity
wa@gooshessBowest dose of the PEGyI at ed PCT/US2004/026422

b- (1 -napt hyl)al ani ne. A | ess potent conpound may

provide a less drastic stimulus to the target cell

whi ch coul d reduce the risk of side effects caused by

overstimnul ation of the target cell, such as )

departertiba ddic pininorboTytgpelecEng gyPurw digng apndiggehbe side chain

cycle of che her a Figs, 4 and. t
i T T R SR T
%%ﬁaé g1l aat BidiibR gorltit{dns Aap iy hotaltantha @y geapeptidae

Gyl at ed peptide containing b-(2-naphthyl)al anine in
nor Metheide@hailriptbtecding BANPs fo QYL ASREe terapyRbBlratyl | terv-ohiyl,
and Fig. 5 shows Mean Pl atel et Vol une si.x

X (6) days.
it e O, el S S HPTPREREE . TR ORI BOrESting groups
20 9&9{5 e bé%ltyf] 2 GOAYRALRESHZ ) Ble ,%%ygr*&ﬁd BYTRK YR The side chain

circulating atelets in a”dosedependent mannei with
processgsupsdbatlinasd Ser intladeanatyl.dlenzpyb iptyb beiwhydigpyenyl, benzyl,

S as_|low a Qug/ kag.far.Db ; tde.
R A A P SR B ERE ryis bren
Tﬁwﬁ&éclliaﬁl I%r@l\éain'g _Ig;r]di@ts fovexrg ingludemitdo,fTokyl @?Sa@lﬂﬁ t han
control val ues, e dose-response curves r. these.

BB ABTS VER Y CRRTILRRAY Ba61 15 Shape PR e sroups
RIS iRk EpiBScHES S SR8k Mrbdy IR idierssc e baghywarylbfiRarbonyl
two"test articles based on these endpoints.|V.
2-Bridzatlosrpr doc.Pept i des and Peptide Mnetics A Solid
Phase Synthesis The peptides of the invention can be ]
pr epahfiet oyovdl abii elpha-amineadeteRing/gioum therfemaiping prejected amino
ex e i . i ' ) Lo
BABTRL P00 P 0 A hespof b AR anfici
sattdlig k&l witlasart appropsiatel cdrbphglspogyantivaei sichres hods,

AR SR S e
Nercid) @hlihyProrfihidEBMF) 886mre8S5: 2149 (1963)

i ncorporated herein by reference. On solid phase, the

synt hggbSthé Sesir¥dPhifiibla¥idGequeResied vbeenigi@ed ticdeRirdtideptide is
end of the peptide using an al pha-am no protected o
dessiupled fromuthe eghinesurnoaihy tFryiment siith 4|reagsn Jeh py EigiEpr@acetic acid or

, y . o i
L L L e
nk sdnminiog side teinzprpetcyd ggrows. Wien the od@loeometbylated resin is used,

DS TBA B oheP e P R AEE e
BBekhld§lamine 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 desired side chain protected amide or with an alkylamine to give a side chain protected
alkylamide or dialkylamide. Side chain protection is then removed in the usual fashion by

treatment with hydrogen fluoride to give the free amides, alkylamides, or dialkylamides.
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preparation of the hydroxymethyl resin is described by
Bodonszky, et al., Chem Ind. (London), 38:1597

W@ 1®602383The benzhydryl am ne (BHA) resin has bRETUS2004/026422
descri bed by Pietta and Marshall, Chem Comm., 650
(1970) and is comercially avail able from Beckman
Instruments, Inc., Palo Alto, Calif., in the
hydrochl ori de form Thus, the conpounds of the.
i nvent A selidphgee peptgasyaihey Prasediresage ¥8ll knewiainthe ag and

e GdseShed By IBhfFloto bt ii: St ARR Brhidty! S Phase Peptide
?yog, ?f | car

wth the ai or exanp %, cesi um nat e

Sainthesps 2nd Fidc FiadéanGhangcal Kempethd@84)escri bed by G sin,
Helv. Chim Acta., 56:1467 (1973). After the initia

coupl Usigg theHena@idpdsynttretio tibjarOtoe ¢ vérn dargy swale imsnobéived pelymer

B S) FTehRO0F B B et NS il 7
9990/ S8tt. $0al7/6PRIMO; AFR B! 611990; BRE S&. B0 AB8YI®7, filed Dec. 6, 1991;

protectin roups are those known to be‘useful.ln t he

8R¢ cagnok 9%{63?@@%%%@@1@%&2@@% papéide with snehichst visy, ene can also
G 1 B B P 8p R P . Bpriac, AP Yt from e profered mori
perdheninimyngize vp thal o) ihenez (W @y cwrdxesillugsChiz} caltedtion of

| tuted .Chz |d phat | reth ot ect | . gr,oups
DAL L4 B ondl A Sl RGP Ry BB B e
sythesiayitm oy méhmplyhé sy@_ﬂﬂﬁa hk:lyﬂodﬁ %@ﬁlw l%tu%sd idc‘js@rléthesize
roups (e.g., zyl, triphenyl nethyl). Boc an noc
& P%§%1<?géaﬂfg5@?%%a}nﬁ1@g_ FsLeEIP RS pidREtionpnd deletion
BAASRGT 1 8f BE PERideBRbBSdS Bf A8 inydHfib1g coupling and is
not split off during thedeprotection of the

am no- t er ng Nyt UAGRino WLy oup or during coupling.
The side chai'n protecting group nust be renovabl e upon

the c j f ' . ' ' .
. AR Ll ch 809D Dl LD PR s
oteyben fhe 30 indwrallywecwiing getrdicallpersbést dnmgo geidugps sibstituted at

include tetrahydropyr,anyl, tert-hutyl K tri l.
K, b5 e BShAM Y W hpob iyt e vty P ptance
abpthehytdadine qan bt eﬁﬁsiiﬁme(ﬂ’ﬁﬂ?ﬂﬁﬁoﬁlﬁh,l ﬁasiﬂta;lgiﬂgi lstﬂﬂl lﬁhﬁbe KDllb(dr lls_%nthetic
2, 6-di chl orobenzy], ne et , and cycl ohexyl .. e
aine seKis Rt mﬂg%f:é@%tﬁ@e%w&%g PrRifdedai the, rsdass pnve A jeude L-
ﬁ?&b;ﬂj}_‘proﬂ% ﬁl@,)ﬁl-dih%dr'bi})ﬂhenafblﬁﬁﬂﬂ hy hi@B ¥EiROMch aP BAZ N droxylysyl
2, 6- yl, and Cbz. T

i chl or obenz he side chain protecting
grdpl-methyFlanylaha-Bethylakanle B apiino aids, siddeoquirailyl. D amino acids

cli toups for, Arg i.nclude nitro, .Tosyl (To
BN PG R sl BE T B Sl i e
BagidesTéfahS prdsenchaemtion(ees .l Rebe@ts0dtAR, Unusual Amino/Acids in
Peptide Synthesis, 5(6):341-449 (1983)).

One can replace the naturally occurring side chains of the 20 genetically encoded
amino acids (or D amino acids) with other side chains, for instance with groups such as
alkyl, lower alkyl, cyclic 4-, 5-, 6-, to 7-membered alkyl, amide, amide lower alkyl, amide
di(lower alkyl), lower alkoxy, hydroxy, carboxy and the lower ester derivatives thereof,

and with 4-, 5-, 6-, to 7-membered hetereocyclic. In particular, proline analogs in which
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for Lys include Cbz, 2-chlorobenzyl oxycarbonyl (2-Cl-

Cbz), 2-bronobenzyl oxycarbonyl (2-BrCbz), Tos, or Boc.
w@\Rdos23884roval of the al pha-am no protecting groLpPS20041626422

remai ni ng protected ami no acids are coupl ed stepw se

in the desired order. An excess of each protected

amno acid is generally used with an appropriate

car boxyl group activator such as

thké myg:hmﬁ)dyﬂ pralifrosidn xslehz(@e}tﬁromrﬁ mgﬂnb@rs énd, & or 7 members can

b0 neth | ene, chl or.i
FE ST e L OO S PR APy B el v Teg, e
&ﬁétﬁﬂﬁ@oﬁl@ﬁmtaﬁe nH@@fm&atc@ouﬁsrpeefdesnyroedtapﬁpﬁuod molresnltrogen
decoupled fromthe resin support b reat %
exyegie Ad/er e lphBihatepatp e r Baanlgsof é&%wsvpsm} Pﬂiﬁ‘g‘gﬁ urazanyl,
Ifuhj'l‘ Qi BGolidi (ﬁg})l nﬁﬁfﬂz@ﬂl Ratda o8l n)_{ll ?Qoﬁﬁé’z%ﬁfltlaﬁ(aﬁﬁpf hQ)@pHO[lQW(e g.
e ut als

resin, o cl eaves  al remal ni ng si de chain
pomhenn), rmgazgﬂﬁumserazmé rfe. ghleplcmnﬂbmtnmdat e L epipenidyls

ngﬁ;&&{o?yd L&) E)H%lellfill? %zol%d?n e,rf)? 81r1 1% )ﬂ, eé)pl{aazmyl, pyridyl,

Beindbiyigl; p&r&iﬁdﬁtﬁd (eeﬁlltpyrmlhdmpﬂ pylm}Oﬁh ?yigpyrrcﬂylu _thézi@lazo}yl, thiazolyl,
treatnent results direct jn t ree ti ani de.
e TRATTBRY Y| f s HEORAUSP b 485 P Db TP P ohe roups
&Rk @M%gtutédr& uibubeitaRRal WO gohe sRBRthee tkagubB@uent can be
decouE treatment of the peptide resin with

&V mlweoeowen e sibséiytediog BNERE AR PBEWEL ed ani de
or with an alkylamne to give a side chain protected
al ky|Quvi ade atsp refidily Rpdilitiheaep@ied of tednsiansiyepéan h i s
t.he

]Fpoap 053@%?% Sess ? & é%f Bﬁﬁh‘\%&tl‘[ %?eﬁ' %@orgymé %rgfglfdgﬁ@fna%ﬂéﬁﬁstry

free®am
Eétfeyd a(r72 B 1-1r6 dl%l@()yhmimtmsneﬂhﬁs dorgudkiing }pﬂp&dederivatives of the

peptld ynt hesi s. procedur k ] art
o bre meses BB gt B T Ut Bl B oS Jan S
@25812 3.26041180). Fphi, dhdPepae: Bfidunes i esonhoderd as a basis
Pi ér)?g Cherlep ca? Co eci{/@ 1984) . Using the "encoded
to\TeriaEs Reptiflg mraws with Smé‘r\rml%ﬂl@éa%&iye i mobi | i zed
pol ymer synt hesis" system described in U S patent
appl i cat i di Teeminglylodifications 162, filed Mar. 7, 1990;
Ser. No. 07/624,120, filed Dec. 6, 1990; and Ser. _No.
07/ SOBhOEQQTf skill inthle Db tecoBizeltha B vagiay of dgshpighesqe gvailable for

SSLEL s D BepE bR 1 Carhl ohiAR! delifod bibIeRHG vty as the

ne can al so nmake a e pepti
écﬁfdgpdddmggrepmp: winpoemt bud egthtrhart faiofdbda ackivisyrthiah ¢he peptide with

BASLEL SRS b sl AT Bl bafShil) sl
example, Morgan, et al., Ann. Rep. Med. Chem., 24:243-252 (1989). The following
describes methods for preparing peptide mimetics modified at the N-terminal amino group,
the C-terminal carboxyl group, and/or changing one or more of the amido linkages in the
peptide to a non-amido linkage. It being understood that two or more such modifications
can be coupled in one peptide mimetic structure (e.g., modification at the C-terminal
carboxyl group and inclusion of a —CH, -carbamate linkage between two amino acids in

the peptide).
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pepti des can then be screened for ability to bind to

TPO-R This imvobilized pol yner synthesis system or
wW@rwsn23sept i de synt hesi s nmet hods can al so be UBETIUBZH04/026422

synt hesi ze truncati on anal ogs and del eti on anal ogs and

conbi nations of truncation and del eti on anal ogs of al

of the peptide conpounds of the invention. B

Synt hetic Am no Acids These procedures can al so be

used to synt hediNterpdpaliMedificationsi ch ami no aci ds ot her

than the 20 naturally occurring, genetically encoded

ami nd‘ha@episieatwmnjom:lsymhmeétas thediectagid bub as neie@above, could be

tlons of a npou i nvent
sk GPERA S 5 i oo R Ao iy et G RlSitagoony
t%ﬁﬁiﬁﬁ&ﬂﬁl@é&pepﬁ@@édrﬂlﬁoﬂhdm tife/ifivd1eidh So protiterotisey I@bﬂnpchnds of the
am no aci that can be substituted into the peptl

igventine Hprasierminps BadifisHionhociyde meHYRtioRASE Y RAPD, aﬁig@g a

o gy 85ty f SRS G ki oo

dontuining dnydrbcb:a/hyet funtticaaiityclefindddyy, REAO-+, wbeggiRisisglectedrom the
ani no_ac tural 3

SR B MRl Yo Sl I ¥R Chb g
@bdifibgions BerAE rdp[ﬁtﬂﬂgtthé)ﬁﬂee(e&&ﬁmtl@a garboRadiés pronp et foahing a cyclic
Unusual Am no/ Acids in (g §§ theS|s 5(6):341-449
lagtgm 3y §he cayhaxy iepminEhio4RER ﬁ%mﬂﬁ% ?éppvzﬂg%urrlng S|de

chains of the 20 genetically encoded am no

a ﬁ g
ani noABEIAYMINSIROH REPSATYES ROV Hid PSdeEat e n
Wﬁéﬁ%ﬁﬂg& aﬁJoBé’dzoyll SN, a suediflnhife éroup o, (%%e; e.g.

al kyl, am de, am de | ower al
wu(mmeal éiumem Meidiviveat Chet:mmy anchDenedRigsovers )é@)@g &k 1, Manfred
t I;
)té.[\’%o{ N n{,sglﬁeg ggc[]fi?ngr %1%339 j SE?&ﬁcaEl‘lSlt thC {cl,rrﬂ‘mal aAiino group
@hahdnte raz[baédcngs“olncrww\hl chthe ring size of t he pr ol i ne
residue is changed from5 nenbers to 4, 6, or 7
(B FofRf 1A af amideereipf G)beefﬁrm\ﬂ& RIO'(O)I@IFIG u\dﬁarechlhs dseieﬁned above by
saturated or unsaturated, %@ &s % at can bq)
EPiRROY i Bracirlide erymmeri¢ byt dppica b 8 ﬁgacﬂon can be
E’Jn%fl@t&?pﬁl &’on@&ﬂh%hﬁbu@&fhnﬁélaﬁ&* R cdds bBERD (e. £XIBENS equivalents) of
/or sul phur heteroatons. Exanples of such grou

arn@qldjh@dp iethi peptidgiy hn mpm ﬁlgluent (- adighprognetiane) prefetably
| | !
%@rt%ﬁég Ia% %/Tce%sge %a éﬁ)&dt rf eﬂm ?A‘tg}' iy é% a'nﬁﬁ@( P '

oxazo , plpera2|nyl
(#sogropilefiiypeariag, Itmgda?e;ngp tlpetmdcgpheréed gurmg mageqm Begdction conditions

i peridjno zin razol i din L
%Pﬁ?&‘ﬂsﬁ %nve%ngf;@gy F&X}&%ﬁ}p&éﬁrﬁ 5%/ d‘g}ﬂnut&ﬁ X Kylation of the
terminal amino to provide for a lower alkyl N-substitution followed by reaction with an
acid halide as described above will provide for N-alkyl amide group of the formula

RC(O)NR--;

(b) to form a succinimide group by reaction with succinic anhydride. As before, an
approximately equimolar amount or an excess of succinic anhydride (e.g., about 5
equivalents) can be employed and the amino group is converted to the succinimide by

methods well known in the art including the use of an excess (e.g., ten equivalents) of a
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pyrimdinyl, pyrrolidinyl (e.g. 1-pyrrolidinyl),
pyrrolinyl, pyrrolyl, thiadiazolyl, thiazolyl,

wWo kios09ds34 t hi omor phol i nyl (e. g. thionorphol i noPCT/aRZ04/026422
triazolyl. These heterocyclic groups can be
substituted or unsubstituted. Wiere a group is
substituted, the substituent can be al kyl, al koxy,
hal ogen, oxygen, or substituted or unsubstituted
tpitiernydmin©neh aadiimbspyletatidiye inadiuftyble ertpelyentdes.. of

TN LN S AT Dy

'ﬁ%&g@'r&&u feRilyat Rrenbd thAls efrbly. 2hdbndetd t thchctinte
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kecwpigried wih, fonexagpies alky! arnvntibeugite WhE ars heriTgdin @

%UQXib{lﬁtmﬁlner to ?fo%:cﬁ%m suﬂgitutg§ §&c%)m1%ﬂl%at2§@ N-&RRs of the
us, e pepti de compounds of the invention also

=ptite Sach akyiasbsittentsprepepaedinprepdmnf adewar olafingwith maleic

simlar. biological activi ._Term nal dify |
SR e g sier e oy oV flep ey Sl Rk AR ABleRts are
presdagt BiLRctidh ®f R8H wighhelefc@hhyhide twhted R igaspiefihdddbove;
mnetics with the same or sim|lar desired biol ogical
activity as the corresponding peptide conpound but
ANV | - NI
T A L e Pt RS
teactiopdvithl appicximately pn equivdlgns amouges an exgese €Cl (e,
Mor gan t al. . : -
oeBEeaton oSl s SRR cRen e s Sl eriiiuen: o
diefbicietmneniréfemblyoodhfintds atertiahearhint e stanaige dve asal generated
roup, the C-termnal carboxyl group, and/or changing
gdhe 158¢H0f the amido |inkages in the peptide to a
non-am do |inkage. It being understood that two or
nore such nodifications can be coupled in one peptide
() teeform asuiforamidesroen By reasion iftean GagHyalent QPN or an excess G-
?églgg%%nr{g?leof Fi?{?ﬁ@;fg%dl %195 QHRbRME dlfﬁ!eHﬂ'dR:ﬁl_o?cgmé%hanehteo convert the

etween two amno acids int
pepiate)ind inthk swfommile Wit R iscatdetnes! abhee. Pegferablasthe inert

ypically are synthesized as.the fr [ ut, as

h%f@ﬁ“’ PS*CeS et 8T 8?r$nﬁﬂ%%%§§%?§§9€5e am de or
8Sdopropylente @ik, & Savenge iteyacidn@nanied dudmnglieactionaR&xmsiyn conditions
term nus of the peptide conpounds _of the invention to

pie é’&%ﬁ’é‘é‘s‘%t?%?n%ﬁﬁg@n deong fermpg ety R 0 IR no

term nus nodi fications include nethylation,

acetyl ation, adding a

(e) to form a carbamate group by reaction with an equivalent amount or an excess (e.8., 5

equivalents) of R--OC(O)Cl or R--OC(0)OC¢ Hy -p-NO; in a suitable inert diluent (e.g.,
dichloromethane) to convert the terminal amine into a carbamate where R is as defined
above. Preferably, the inert diluent contains an excess (e.g., about 10 equivalents) of a
tertiary amine, such as diisopropylethylamine, to scavenge any acid generated during
reaction. Reaction conditions are otherwise conventional (e.g., room temperature for 30

minutes); and

(f) to form a urea group by reaction with an equivalent amount or an excess (e.g., 5
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benzyl oxycar bonyl group, or bl ocking the am no

term nus with any bl ocking group containing a
wa@arboxigBat e functionality defined by RCOO, wheT/@SiR04/626422

sel ected fromthe group consisting of naphthyl,

acridinyl, steroidyl, and sim/lar groups. Carboxy

term nus nodifications include replacing the free acid

with a carboxam de, group or formng a cyclic | actam at

A BT TIR IR {1eglibentde v Bl blommetiane) to convert

T L . S . i
BN B A e R T | 009 Ol Mg afdfined above.
B (Hratdy, sheciaetb dibenz coplaingrapiepcess (g abgutl (segupvialents) dia tertiary

roup, .etc,. (See 0. rr et..al ., B I .
R e custp e v inure kbt cGsuRiy ardiePElye Bomygpionat
.z Yoorh t@fiperatunédbif abo@B0, mideles). W1 ey and Sons, | nc.
(1995).) Specifically, the N-term nal am no group can
then be reacted as follows: (a) to forman am de group
of the formula RC(O NH- where Ris as defined above
by reaction wi 2nCakeraing Medifieations synmetric
anhydride. Typically, the reaction can be conducted by
cont aketrireRgriag pertide gumetids arherin tir Cetesminabrapoxy| growp is replaced

equi t . ' id . '

e S R S R L DA S i
peptitiahcidnaye ampoyed asd (he sigle chaib pratectdd pegtidesia lckeavesl) wigf base and

ertiary amine, such as dij.sopropyl ethyl am ne 0 .
18 aoerRiterf s it e gieiBihal SRR R PR S S b repred i
e Mgl FRR®DN @? ErethR A WitIS Ry e ORIl aOR) obfAn the, desicedrbster.
tenperature for 30 mnutes). Al kylation of the

t er M pgdrepAihg Peptide MiM¥tidiSvHeRdin thel@Weminal érboxyl group is replaced
N-substitution followed by reaction with an acid
Py fhe genides-EDRIR Bec: kepgRErylpmine sesiyis deed asthaiolidgypport for
] . . ; ,
A AU, Shof g A B LRy e
the poptiderfeom the sapnortorsulta tiz¢cplydy dierfrsepeptaderamite Gre.,dlie C-terminus

ex ccini ¢ anh i e.g. Qut .5. Dy .
BRI By 3 sl B Ao o mih gope prprd symesis
caupledietreh@ioh Wthsenonia 10 dkaveyhersiielthdis pretdtekpeptide from the
t%‘gl%f’% &% qgflj f%%;: ;pe%péqh z?rp' g gﬂfg{??%gmg‘%(} ‘ egrg@ﬁﬁérgin’e otr grglialkylamine
el S QRIdRRUAIR DR Al ANE 1A d8 oS ik likghfdd AT, theXQberitus is --
?Og\iR’Rldl chl oronet hane). See, for_ exanple, Wl Il enberg,

IRR" wheg: Rpad R pg. 2s defined abave) wtifle thainsprofesorpis tianggmoved in
Pﬁgﬁﬁ@ ﬁ&%ﬁioﬁ% RLERREG: Wit hidoSAtAdoREY to dile tR HRARTR: Oy lamides,

€ succinic group Ccan
or dialkylamides.

One can also cyclize the peptides of the invention, or incorporate a desamino or
descarboxy residue at the terminii of the peptide, so that there is no terminal amino or
carboxyl group, to decrease susceptibility to proteases or to restrict the conformation of the
peptide. C-terminal functional groups of the compounds of the present invention include
amide, amide lower alkyl, amide di(lower alkyl), lower alkoxy, hydroxy, and carboxy, and

the lower ester derivatives thereof, and the pharmaceutically acceptable salts thereof.
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be substituted wth, for exanple, alkyl or --SR
substituents which are prepared in a conventi onal
worusee3ssod provi de for substituted succini m dePEr/Usive4/026422
N-term nus of the peptide. Such al kyl substituents are
prepared by reaction of a lower olefin wth maleic
anhydri de in the manner described by Wl Il enberg; et

e NN

emigonsds oxlviaven(ion, ikduding p@p@dblanﬂaticgmym advaatygtoudly be mddified

a  substituted benzyl oxycar bonyl - Qup by reactian

Witk Ar cQyAleBHY sARPleA O one & grare af '«émﬂ%wﬂw@m@lu ligipo glt has

Sgeg R hat whin G peﬁﬁﬁ%ﬁﬁlﬂrﬁl@ RORYaiA3h %ﬂhcilel)yd%phﬁlc polymer,
stituted CBZ I' Tn a suitable inert diluent

theic kolobibtysnt ane.)latmnéfalfflaf@s mecmnmcmandgh&ar mnuncmr:ymty is

FALBE, LR BSOS LRSS BTSSR OBy P oy

ditdidistanene ithsiabi@ting a&nuﬂyt NOﬁpr&ll&nﬁ&bﬁs polyme.suitdble for use in
equi val ent of R-S(0OQ2 . d in a Suitable.in

Fcpiganre Wit %ﬁprﬁﬁqyﬁwﬁlaw&yn%d% bithas# Bt R apmohalivtethers as
%@ﬁﬁé@ﬁ}%(ﬁﬁlﬁ‘}lé od%d’ﬁlﬁﬁﬁoﬁrléré ot pblylRec ﬁ@@\’[ﬁ)lyglycohc
er abl | uent” contains excess tertia
m@ly@@yagkeneq, Qﬁly@qmlalpgh@lnpcdyv1gﬂpm(§glone cellulose and cellulose
I.O I
RS AL ) AT AT MRG0 B
bayeve aVerageaholécaﬂeg we1ghm emgingrfpen abant 80F rabd@ 190,000 dsliqns, more

T i S0 gt sy 2 AitEaetbal G sl peb @Ry rom about

£06d Gb6At30,000 dRtdAc( L) geXferibd @ntb\lfalmém@ sscm Hy@l‘:tlphﬂid’}ﬁil}tmers have

di | uent (e.qg., dichloronmethane) to con he
HE3VeTa8R MOkFP e WEIShiS of Akl é&ﬁa@@t%el%o% claétora%anéépfoﬁ% galtons.

above. Preferably, the inert- diluent contains an
exces e(r@ptgde cogtpeuRds 1f thenyspsipe arshe derivarized ptifheqrypoupled to such

gtgl}frggrs u§ng f‘@f gé InS@BAEORY Fdrtnl) 'Z%Elgg'@ st iR jé:%&t%‘?:h@ﬁly 6:150-

gene at’e auri ng reacti on. tion conaltions
1556(169 T EManelimioByeiat. BivabnjgtaChem. oG 6268 (HRI5xS Pt ONo.

] : d r by .reac
%gf,(gkégkube%ﬁz%g\r eﬁ%%g%sgrﬁg PN ét%@égéiftigs Yar' RES ERU17: US.
EﬁﬂNb \ﬂalQEl (193) U st Pat[\NGI-«Ql'IgBﬁ & WOaks)3a 326 atltof dmﬁamem
(e di chl oromet hane) to convert the term nal am ne
l“ﬁ?‘BoréteElrbéléefE’len%e n tmmt@twhsrew group where Ris as
defi ned above. Pr ef erabl%mét he inert diluent contains

an exdaguesenilyprefeypd gmbadmepty iy AeRtideccrmpoundsaf the prpspnt

invention are derivatized with polyethylene glycol (PEG). PEG is a linear, water-soluble

polymer of ethylene oxide fepeating units with two terminal hydroxyl groups. PEGs are
classified by their molecular weights which typically range from about 500 daltons to
about 40,000 daltons. In a presently preferred embodiment, the PEGs employed have
molecular weights ranging from 5,000 daltons to about 20,000 daltons. PEGs coupled to
the peptide compounds of the present invention can be either branched or unbranched.
(See, e.g., Monfardini, C., et al., Bioconjugate Chem., 6:62-69 (1995)). PEGs are

commercially available from Shearwater Polymers, Inc. (Huntsville, Ala.), Sigma
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am ne, such as diisopropyl et hyl am ne. Reaction
conditions are otherw se conventional (e.g., room
wo eopeemBur e for about 30 minutes). 2. C Ter m pat/usS2004/026422

Modi fications In preparing peptide mnetics wherein

the C-term nal carboxyl group is replaced by an ester

(i.e., C(OOR where Ris as defined above), the resins
gnegdichiaCqapaather ddngaprNtSucie PBG figluale chue il Imyﬁdute@md

‘the S|de chain Frotected % %tlde is cleaved with ?

meaoneBoxpelsiwicas 8lysplddlss EC-@Hy monogefignypol Y%hbél@le glycol-

?‘%L. %ﬁ”%y PpREL $)n91095r9&1?§xty?51§'eﬁ19ﬁﬂe g@H&Vs%chhf%nBﬁ%uéb‘fdé?é (MePEG-

treat nent Wi hydr ogen“fl uori de to obtain
SHeHk sionenietbet ypolyethylepe el;ya@lramgn@ eyePEe-NHnet i ¢ s

wherein the C.term arhb repl aced by
Pﬁgogﬁ£8§@EP5 E Bﬁd4ﬂ$gaﬁgﬁ§g%§?gﬁﬁgé r€5|n i s used
afonbhethsofpollefiyHne klycblcimifeplyl-dabsyn(MeBES-IM)pon
conpl-etion of the synthesis, hydrogen fluoride

treat BﬁBﬂldy i ohedRmpRir EMBodIMBY, Ghe hiya@Fhilid @oBitfp Shich is employed,
results directly in the free peptide amde (i.e., the

&&r & rﬁmefﬁéablye(a@mpne My rreAeli Ve eraerstsh ag fgethoxy or
g@hg{ g@ﬁémhm-{??éaﬁgr ffe oﬂfngﬁ" id ROV REPL tﬁi@olﬁéfﬂ'gnh%'r@actlon with a

react nWIt ammoni a to cleave’'the side
@mmbhz qgnmtmgtaechtp@ph asd@amrrmhailﬁ%s (sgppyanurigichlogide.ttyemide or

glua?% 1 %Héa% %}gr%ldazlpasnddgrrega?g rtltI r(}:hhlllogpccnltl éhl%@nﬁg, sQh as

ainMh@Siibcdﬁhc @nhyliridke) yéya aride p(dlaﬂxumtbdeleéﬂﬁee,r Fr(padiazdnsumphenoxy)-
O.NRRL where R d Rl e as defined .ahove). Sid v,

8H€(FFPXQSPYBP%1€E11F6 and e e RS A%aCf SHifhqpeptide

*ébfmf)&ﬁlato'frﬁﬁtprweﬁhn%hﬁbﬁ Q?Toﬁdc@ QAlpefidd @ntPovifid HEE/afifABwith a

am des, al kyl am des, I al kyl am des. e can al so

o9bynier A lteratiyely: 2 ﬁpegtl%tﬁl graep iniheprntidn compoynde of fhe inpeation can
B qgtﬁ@{&l .ri}% rggcu%ﬁ %ﬁﬁrtﬁgﬁ&i h&S bxdllﬂg s }Qlﬂlﬁ {:fﬁlr 159. JBin'ed @ a concerted
tﬁe peptide, so that t ¥ ig al amno or

e is note
caunping yéacorousing krovwiernglapensbeise pt Wil be regdityoappreciated that the
prot ases or t estr ct t conf or mat | f .lhe
e e S e
@éactl&f:scaérasselaiomrtu afid b by figdsel Ofskallrirte agtmi de | ower
al kyl, am de di(lower alkyl), |ower alkoxy, hydroxy,

and caf fKion t3 ﬂgn‘idﬂi@mF AepBad @mpstahdyéft thié@svention enﬁ a
and the pharnmaceutical”™ acceptabl e salts thereof.

Aydrophibe pelymene-§ Yo Pher FPAlGEPiides) o fimiher Pf‘éaﬂﬁfsfpmhgands that
TR tf b GehBP Tan aﬁs bP &awaqfed%moweﬁ 45a:9bniie %olmwfmme if

i ncl Ug{l ng pep tidomnetics, can a vanta eousl Yy
aoylildss @dblologlcal activity (e.g., bmdmg activity, agonlst activity, antagomst activity,

etc.). It has been found that when these small peptides are derivatized with a hydrophlilic
polymer, their solubility and circulation half-lives are increased and their immunogenicity
is decreased. Again, quite surprisingly, the foregoing can be accomplished with little, if
any, loss in biological activity. In fat, in preferred embodiments, the derivatized peptides
have an activity that is 0.1 to 0.01-fold that of the unmodified peptides. In more preferred

embodiments, the derivatized peptides have an activity that is 0.1 to 1-fold that of the
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with or covalently coupled to one or nore of a variety
of hydrophilic polyners. It has been found that when

WO b@spessd de conpounds are derivatized with a PCT/US2004/026422
hydrophilic polyner, their solubility and circul ation
hal f-1ives are increased and their immnogenicity is
masked. Quite surprisingly, the foregoing ca,n be
acconplished with little, if any, dimnishnent in
wrinsidifidel pediideg. h@tvcn/mmy: prehﬂgtmrpﬁ onkadimends (ke Jeoilvgiasd peptides have

ﬂﬁ?hﬁ‘%{ ﬁT}{lf ﬁ{ﬁa agl'arrl‘ ol g?nglpeﬁ,% mht teget gr esent
agdy Séﬂpi)/g‘?e%ﬂﬁfl{bi%és &?ee;()g lé érff}i&?ﬂf}j@g%ttg]p ré@)} lglyugg ?hoge f!epgdes ie.,

Eg&nug ke 8inld o Q?dcgptmp olcHiox ! TEn a0, po! 1y GLOSF addclbh®teceptors; the
gﬁmyV|nylpyrroI| one, cellul ose and cellul ose

dtepeidtiggEowth |f@c>rqrrr%rﬁp@rﬁd theexiaking rerepiops e d@roteipdinked
{b%r@’l th celBdfle ge:ﬁ) td §udﬁoﬂe§g§c{s§%%@é’lﬁl BhpRYELEHYE150 amino

ecul ar “wel ght glngfroma 0 to about
ﬂdﬂ@re@iﬂﬁemlld:ss asd, e aebr@ﬂ}e rahdpityl Of lammm&mmeSlQuc:BGm lasp(e.g.,

SBoA %408 LTRSS PSR PR e

&ﬁ’@&dﬁdﬁiﬁﬂt&d te§ E@lbalh}’ldth@ﬂl% bxean;nﬁieylrmrpmyrea]\yma gly&«rl&mdg e
t's_of about 5, 00Q dal tons,

mol ecul ar ,
H&mrewslermimg nobytactia peidoly hyrelip apts RV ?ﬂ?ﬁ’ds of
%&?ﬂh{)\!ﬁ@ﬁdl LAY IR Rrof8EdeY @éllu?c%g all EdNuBSse QOARKIQEL, Hoktran and

ymers usi'ng any of the methods set forth in
dexitian detikyative, etc Bienctatly Layh Bydthphilic pelyms-haysan gveoas )molecular

VRahenkifs oftapBhe 5o 3B ERTBIARNSHCHER prefRfby fdm about

ﬁO@@ﬁD. £H80t 40.008. da]?ﬁﬂ‘s andleved mdtelprétedbly,) fi®m #mirt 5,000 to about 20,000
aalt_%;g Ig %f?efmed\ﬁﬁb@%p}gg§2%lch gpfﬁ?roglin?lmplgﬁle&sr}baee an ’:;\k/)erage molecular

BRI BBdRd 0b dsIRkE 1©IDe dalorsai 20 0b ida1edry. Trer;epme In
a presentlgﬁ referred enbodi nent the pept i

eompnAef this invsatio @ baderivaiged ish vaipg tf@é??tb%rdféfdlbed above
g\ﬁ(}lﬂtﬁ)@& tr{fxlleg&e glycol (PEG. PEGis a linear,

wat er - so pol ymer of ethyl ene oxide repeatlng

units w tzn%%ﬁg‘hgﬁmg*ﬁcgﬁpﬁsoxyl groups. PEGs are

classifie err ecular weights which typically

rangeqhi.0 me@{BgM& g‘\ge rng laﬁtf?fé%egQ AROYE thﬁ Qm@)%gmqé b H‘BQ Pre ent

In a presen enbodi nent
harestioinire destdbedve Hylitys etrabnBiocherh 7 o %S(ZDMP -4 (1 89@ ingorporated

B0, 20,500, 9oL S0 PR EOUBL S L\ AR e s e
Rioa&ls hﬁdloﬂfpepmﬁ& aoritReds with similar biological activity. Those of skill in the
art recognize that a variety of techniques are available for constructing compounds with the
same or similar desired biological activity as the lead peptide compound but with more
favorable activity than the lead with respect to solubility, stability, and susceptibility to
hydrolysis and proteolysis. See Morgan, et al., Ann. Rep. Med. Chem., 24:243-252 (1989),
incorporated herein by reference. These techniques include replacing the peptide backbone

with a backbone composed of phosphonates, amidates, carbamates, sulfonamides,

secondary amines, and N-methylamino acids.
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(See, e.g., Monfardini, C, et al., Bioconjugate
Chem, 6:62-69 (1995)). PEGs are commercially
wa@r@slozdsBe£ from Shearwater Pol yners, Inc. (HunPGwiE1084/026422
Ala.), SigmaChenm cal Co. and ot her conpanies. Such
PEGs include, but are not limted to,
nononet hoxypol yet hyl ene gI ycol (MePEG OH),

g 2 8 @ gfé%ga%%ytgh@qd r}eér gia}’n%g | %rlléﬁng)'cal%%t ar%a%) §Fe@§&e§%iﬂ the garboxyl

£ivePefGBe aliiB)acidiag Oé@trbplmeﬂ@mﬁ MPleBNRitghly €l foilihH6ne of the
%l\/bPE% NH2) , nononet hoxypol yet hy ene gl ycol -tresyl ate
aﬁP?ES) and nononet hoxypol yet hyl ene

gl ycol -i,m dazal yl - car bonyl (MPEG IM. Briefly, in one
exenpYigrladyperiadement ofapamidakinksae inithe pentidersrith\gnhepphiogate
ﬁﬂ& O¥&the £hidved iRHE mirhePScEfRiBRYs c;%%?%)ﬁtcatﬁﬁ%e? bs.

n unreactive group such as a methoxy
@7/ HRROSTAYPEaF 17 and @841 950y tire disclosares (Df\/\@hleldaranndol';&)rated herein
ol “frmumlnﬁ¥ir§@c ion with a suitable activating
a%; SULHYAS &‘7 huric halides (e.g., cyanuric
chl oquﬂacehemmfdﬁ aidof inkage id @e e@naérwdﬁ &lugea 1iiRa e can be
anhydr | reagent (e.g a di hal osucci ni c_anh

I de
adhisedin tﬁafnamt?ﬁé%tde%h &S aﬁ’ﬂﬁ%ﬁl’ﬂ@?ﬂor}s\%‘%ﬂ Na%kd 7,505 which

caZRIHHEPEMledTRE by rafdficdl H@%@éHtH&? henoxy) -
-hydr oxypropyl ether) and the I'itke. The activated

pol ymer '%Eﬁﬂﬁﬂﬁﬂ@ﬁﬁﬁ@ﬂbﬁh&ﬁbﬁi pepti de conpound of the

present invention to produce a peptide conpound

deri vpld 2ahouh Y,

ey i PR b AR BB oo o it
intremnlecdar Cbmhfldﬁd)(mdtbﬂwblethefthml greagstof olme c/ylstefnes h’épresent

.t he .0 an .b oi ne

RSS2 el Do LA R0 SRR R ik g the ystenes
mtl:l&q)gﬁducéd toWhélJi alaﬁ?emﬁdﬂ higher PHEGGERS) @Grgb&gid bheor more of the

eptide onpou s of the invention can be derivatize
géf F agsorWISPbo?&t“é?d WBitha popeeysteitsn schenes
knovvn to and used by those of skill in the art. In
addi t YORUHE derivati zi ng the peptide conmpounds of this
i nvention with a _hydrophilic polyner (e.g., PEGQ,
ot her Therempoprdstof Hiednveatign are ys¢fal inyisi ané%qwowls finds
R BRI TP 07 Mt P o AR N bf A€t fbors
hionght ¢ wélbenset andlbfsynf(lengad bybiha @rcrdgctam fVITRGy andathye reicegtor binding

PERRY Tt ar G s 3 ol i e devel o o VSR componnas
thiat Bindtohand raotﬁ)\takd the TPOAR yheeduse t}iaq:lrdfseﬁt@oﬂipbhmds)pr@ﬁ@e important

circul.ation f-1ives are increased and the
plmﬂ}lﬁ @p trtijatlonshlp %etween structure and activity that should facilitate such
development '

The compounds are also useful as competitive binders in assays to screen for new
TPO receptor agonists. In such assay embodiments, the compounds of the invention can be
used without modification or can be modified in a variety of ways; for example, by
labeling, such as covalently or non-covalently joining a moiety which directly or indirectly

provides a detectable signal. In any of these assays, the materials thereto can be labeled
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I's decreased. Again, quite surprisingly, the foregoing
can be acconplished with little, if any, loss in
whie@bogiseal activity. In fat, in preferred enbpdi/neD$026422
the derivatized peptides have an activity that is 0.1
to 0.01-fold that of the unnodified peptides. In nore
preferred enbodi nents, the derivatized pepti des have
an activity that is 0.1 to 1-fold that  of
cithen dizendliyfor éndlizpeth Persibilitien f@\ﬂewctd@b%ms incfuderleh] groups such as:
ARG R 0%, A S AR IS o0 MbBtatt o
slkhlirelphesphatase)ard flworedaers lebebqdi. $rEBat NI ETRY) dapaﬂlamfe
t hose . pepti des, i ands, that bind to a
OBt he cioR adhPiRscosR iy el nEB Sl o prescense
?8&39&1@5 SpostibBtbeRRIAR: %Heﬁ (gfn@}ﬁﬁg bfoﬂﬁf'lﬁﬁoﬂ SRR LOstituent
he cyt oki ne receptors; rotein-11nked
fadlossd by indirgdo e@rhn cguplﬁcétseone@é’ distabpye labelgroupychhe compounds
L I [
’fheag a gzlzclﬁdsé@]bgcgis of hgl?é}P fn c%ges%gér g%%gmﬁgﬂbrfgg tal%icé ge attached toa
adlidkuppst.dues or less (e.g., .about. 10 12 kDa).
Hydrophilic pol yners suitable for use i'n the present
i nv enMopsvver bhsed en theittabhitgtotdnd td the TEO rb@:ptor the peptldes of the
aIk | et her exenplified by. t hyl ene gl
B?Wp gﬁ gseéq % &ﬂgentf)%ﬂ 3,3@%&11%2’1‘ %(S red:%ptors onq \y ing cells fixed
Eéﬂs}’ & Bl@l@élbﬁ fRfdsdin tRAUHINOBEARRET: pubified aRirA1i 51661641 materials,
@ ¥V|n%vp rrolidone, cellul ose and cel I ul ose.
aer

s, bydfahalkngrsugih BeriidRs, PAR CaEideRify P%lbélaV@gJ PO-R on their
L& lIlll ddditedhC Easgé/ gﬁ %n'a'b ‘f’y RAUiNdRE ?)'éﬁiﬂi%s of the

nmol ecular wel ght rangi ng ron1a out abou

bff@erﬁb @Ovedddnt anbe umdne ipsief aivibg FACH (ﬂ@b@mnCE—aOtﬁ)\Gltetdccell

ev nor,e ref
S8 8785 kb 355306k of KA PR S HERH b me
Q’fll’bn@tdpﬁﬁ\t the p&ptiabs STYEY BRgEnt ineRitnyoaR b6 uf&ﬁMﬁ r@@ptair/ puriE@Ation, or
nol ecul ar wei ghts of about 5, OOO dal t ons,
dRPUHNBE Sl exprepvne HRY resrRtorsaRdhe gt suace Eﬂw&m‘?d@na?ablhzed
gghi i nvention can be derivatized with using the
ods described above and in the cited references.
D. Ba
Pept | i oy e P AP L R 08P ul e 1R Chilesca
irwgam fayrvargeus nepdive} iekrackhi andidiaghgsticatsesa Such Bies ishde hut are not

5 ?l gé user% éa]nt%ﬁ glm st'a{?&a%ﬁ AR ﬂgﬁﬂatgh rtﬁ Q%tﬁ%es of candidate TPO

pept
laporests inonvaallefyo)f Slﬁfcvleneﬂmsssysr (IZ;\tulsc ai mﬂmdiﬁ‘l the ﬁ)mhferatlon and growth
é)%&?&ecgyen%? &Slsuls%,\qnlt SPII'll?tlﬁgl lar?zglysm gfl tgg l1‘%8—receptor through co-

crystallization; (4) use to investigate the mechanism of TPO signal transduction/receptor
activation; and (5) other research and diagnostic applications wherein the TPO-receptor is
preferably activated or such activation is conveniently calibrated against a known quantity

of a TPO agonist, and the like.

The compounds of the present invention can be used for the in vitro expansion of
megakaryocytes and their committed progenitors, both in conjunction with additional

cytokines or on their own. See, e.g., DiGiusto, et al., PCT Publication No. 95/05843, which
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art recogni ze that a variety of techniques are
avail abl e for constructing conpounds with the same or
waevslzsssdesi red biological activity as the | endr/us2004/026422
pepti de conmpound but with nore favorable activity than
the lead with respect to solubility, stability, and
susceptibility to hydrolysis and proteol ysis. See
Morgan, et al., Ann. Rep. Med. Chem, 24:243-252
if ino@pYratef] hexsintvy refesencadfhemethsyapy @nd Fasintion therapies cause
t echnigues. i.nGl - G| : Joi g Wi th
R g oS B Ry p A RS poRa R
nql\fgam%fafyes Howdvier) nisast thesapestedrathaenys auriatsogeduge the number and
\- et .am no aci ds. Sui.t abl e.reagents include, f
vesbili PEhE e, dosa ity LS e oo g PR e s Thos,
HeAYRO of iE ttﬁ‘@ﬂmﬂ&yﬁ%bﬁa BRIPLASIhd @phpdands ofithdiprasent invention
mol ety suitable for form ng one of the above Iinkaggs.
ci bt hastangd by inShdrsprsiants ppst sheraptherapy orriRdgdon Herpg With a
oot i de L . .
PR o PUREARARNR o BRR SRR MR M UG pleursors
vyds vitk/du@di@, 805, 08/081, 577, and 08/119, 700, the
di scl osures of which are incorporated herein by
r ef ermeeempounidb ef the énvehti@t gan aRepl admimisitred fo warnablooded

linkage. ip th tide with i be. :
LG o Db L R S B i
@R Bhp&8dsirdihoR or theapddft kéAinBAoNVIFCRIAqIMisdtadrs et tenprise

I ncorporated herein by reference inits entirety. E.
DriuibEiinea SuRRPURE of e BiFntpRinaAYBsaICnt foqringf thegffect of

PSRRI TP S 8 (RS SO ceti o cant
afnitikeredys treitnegrieiyfof peregtelogicalAliscederaitinahedipg byfrot limited to
i.nternol ecul ar . di sul fj de .baond. bet £ hiiQl:

B ot afhetordiesSr BBV S ety MR Rrrow
{sfubiog) @4diglongheresy, and cempthiergy. One or nore of the
cysteine residues may al-so be substituted with a

hono oy $bak BRbodmebds iof tHe)inveor; APQOatb®nBEs drdipreferably first
i nvention are useful in vitr& as un

€] : ! 1 s f
aiveiBistsres e PREFTETRAGBIEOIE GhemphFTaP LT #oen SersayBfiope o
%Agﬁpﬁ%ﬁkdﬁq}f'tm% ab Mt iBMYe fredtmS thought to

uence, and be Tnfluenced by, the production of TPO
and tRe JRERPH e PARSIUAES of the present invention can be evaluated either in

vitro or in vivo in one of the numerous models described in McDonald, Am. J. of Pediatric

Hematology/Oncology, 14:8-21 (1992), which is incorporated herein by reference.

According to one embodiment, the compositions of the present invention are useful
for treating thrombocytopenia associated with bone marrow transfusions, radiation therapy,
or chemotherapy. The compounds typically will be administered prophylactically prior to

chemotherapy, radiation therapy, or bone marrow transplant or after such exposure.

Accordingly, the present invention also provides pharmaceutical compositions
comprising, as an active ingredient, at least one of the peptides or peptide mimetics of the

invention in association with a pharmaceutical carrier or diluent. The compounds of this -
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process. The present conpounds are al so useful in the

devel opnent of other conpounds that bind to and
wa@edaswaises t he TPO- R, because the present conmpoRETES2004/026422

provide inportant information on the relationship

bet ween structure and activity that should facilitate

such devel opnent. The conpounds are al so useful as

conpetitive binders in assays to screen for new TPO

rB¥EHOD FanRscadminigiered Ry gisbpuiBenayy. @atso@! tietransiscul intraperitoneal,

Y 8 f N i o i . o | o i o h .
e R R R —
fttans@maaﬂ'lphaflll, b@g_iﬂe@,b_edt:ilngr, suBlﬁxigtnaHVa%uQQgﬁda(Bﬂﬁhis%t?tMn and can be

n-coval e oi ni n ie iC irectly or
RHRE] nosseh bims B OnleE daraahredtegpl amimiviraibiy. So¢. c.2.

iR es aly, PCT PieeniRhRIch@dSNS N OS2 93N M8, et al., PCT Patent
| abel edeither directly or indirectly. Possibilities

figpligation Mo. WADM/L iS4 #nel Ritheet bfiiroppen Bpionisteriicaiéon 613,683, each
rﬁ%hghqgaé?g%l‘ﬁéa allgféér}gfllefer&ﬁéynes (U S. Pat. No.

3,645, 0 eroxi dase and al kal i ne

oS5 R PSR RD ARy A2i. povaes,

fand graeslee it euchnbkddostye foway, @hecargivd cahpduind iOddmixed with at least one
f.l uor,escence ﬁol‘ari zation., Possibilities for indjirect

A e M2HE e RS A°95Piab e GAFist SHSR 25 Fuckers: 1aGiALS, PE iRk Such dosage

froims@ar disb ¥omprivd] &ds h@tnAY pidkticeC QURMGRE] §Bs@R&s ofhef fA&n inert
above | abel groups. The conpounds hay al so include

SERNS: §- 2o Aubricating agenty sychas nagpesium stearateo gbe pass obeapseles,

i . d .
LS, 450Uy R0 Ll T it
isebadditéenally be preppedwishenterivertingn can be used as

reagents for detecting TPO receptors on living cells,
f i xedLopiid dgsagerfobnyfoogiat admihistratden intlodé plesmeceutically acceptable

BATBATRCL el B o4 g 58 e
peminofigusedd@heat) sicteRtwaier. B&ides shavinB® diliatsRe@fipdsiRn can also .
surfaces. In addition, based on their ability to bind
f%@ldﬁ?@%uw%% SPSras wengRepRts fawgfyingrnd speneading agents, and

ls YR EHi AL MabéttheDond R mif} dgBn&! LU staining, FACS
(fluorescence-activated cell sorting), Wstern

bl 0t t PRGarakibsHror@hE o ik iAAGibh A% kB8 include steri
abi | i %){/ég?rg bisnd Otro %hoe T,F1>O r elcept c?rage ﬂtﬁaﬁgdrg@ﬁn{ﬁgdggm%de sterile
BEueORY enontadienue selidonscsuspansions ed einnlsioas.dixaoples of non-aqueous

Pl Gl ofprio ey L B e BT Rl sogyos otve
o lahdgorn oil, gelatin, and injectable organic esters such as ethyl oleate. Such dosage
forms may also contain adjuvants such as preserving, wetting, emulsifying, and dispersing
agents. They may be sterilized by, for example, filtration through a bacteria retaining filter,
by incorporating sterilizing agents into the compositions, by irradiating the compositions,
or by heating the compositions. They can also be manufactured using sterile water, or

some other sterile injectable medium, immediately before use.
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The conpounds of the present invention can al so be
utilized as commercial reagents for various nedica

wo ewsaeishd and di agnosti c uses. Such uses i ncl UBET/D81004/026422
are not limted to: (1) use as a calibration standard
for quantitating the activities of candidate TPO
agonists in a variety of functional assays; (2) use to
maintain the prolif ratlon and, growt h of TPC>dependent

cel | TPHR¥IU rdgcéa % vaginal efmprstratifg, pre prefergply sy ppositories
Whichmeseh@in, Hﬁdﬂﬁﬁ)'ﬂ 16 B la¥$teAubidibl é?(@mle(n@s) sudf s Edeoa butter or a

i nvestigate f he nechani sm of TPO si gn
SUPRAS LY VRob rfamenesitiony foamsabfatsnblmgualrﬂqln(l$}tr@t0h1elre also prepared

¥%ﬁ§éﬁ&ﬁd@&%xQMQQ@H%ééQ%F@HA5&at|ons wherein the

receptor s pre act’ivated or such

activ .. ent cal i brated a .
quant 115 e SRR AR b B PEL A b SRRl By
a)rid/diﬂ’tbermease otatinerteThitisfapeatic fplivaias.fodmpbiidonsury hdhiistered to

ansi.on  of gakar ytes and their conmtted
gt Bhileay Suftnj%?'ﬁ iy %g‘ﬁ‘faa% @ Aesrisd apoxedn ep amaynt sufficient to
@M& @khtrl@a% iy dri6i th
B e SHyoRE OL0E aense B Bbepicfons. An
PREWH Béﬁr%lﬂfédo Aeepaiphstbiftisrigdadined @%"th@hmm?ﬂb'rd@ytlm@se Amounts
r

EI%’%U% 2 gl'lug G% WA éi%ﬁen%aéﬁscﬁee §er|%%r?tg?)gﬁ¥ %Iﬁ%% :ﬁlgﬁﬁe %el g { Hd general
ﬂa@aﬁﬂmymnyﬂes Fbmever t hese therapeutlc treatnents
can al so reduce the nunber and viability of the
i nat Thesconpesisiond dfahd matidtipn aa alv&bﬂmgﬁk@fcymwa by, for example,

sor eII Thus. ameligrati
Bﬁ eﬁtboélc‘&’/c eaﬁ‘a:l?"wmfgéat&fe op “HB\?&S’JEW&ED%W@W@ A. Kydonieus,
M28%EDEKN R NS Y@fk@ggmb%) hessegyed by infusing patients
post chenntherapy or iation therapy with a

popul Bithr&hyRletiObSpliRhtidd8) coRMBsiGEhd HnBiih %@1@ ‘éofnﬁ{)unds of the

megakaryocytes and i mmaturé precursors invitro
BYERtipnaTe anissrAddn B dPsticnt sysaeptibip/iemr p&lﬁrvclamataiss@f p@articular

ﬁ:gggsé‘ ISR LS gm&.%t A ee?ilnE& R)?p%%d' ?d})'h?ﬁl:t“f’call& !%%és{s)e{a%see". In this use,

umans, to activa I'N" VI vo.
@ﬁ@gwmbamnummagmmdqnménpﬂsqmﬂmﬂbbh&dﬁhkdﬂ1mhmwagmUtic
treatnment of TPO rel ated di sorders that conprise
ad mf nTlst cplanmuy-,;sa)f mmmgbnmt nédassatynfoe eff¢odive therapyorill tdspend upon
suffi t e eff .0f TPO on TPO-
O, A B s, il Pt e s Dby rpgial state of
ihe petdnit, dnd otlr RRdisshid MirsihRfced. Thud, e@ent d@ﬁge‘é‘tsh(om be titrated to
henatolqglcal di sorders, |nclud|ng but not limted

PRLRiZE gAcy padpiierey- Bneicallyy eorpeRsySehBNiE0 MR Provide %Pfuﬂ/ guidance
WEDaRSHRCHRRE Forth St RORMGisHREIN MW these reagents. Animal testing of

effective doses for treatment of particular disorders will provide further predictive
indication of human dosage. Various considerations are described, e.g., in Gilman, et al.
(eds), Goodman and Gilman's: The Pharmacological Basis of Therapeutics, 8th ed.,
Pergamon Press (1990); and Remington's Pharmaceutical Sciences, 7th Ed., Mack

Publishing Co., Easton, Pa. (1985); each of which is hereby incorporated by reference.
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transfusions, radiation therapy, and chenotherapy. In
sone enbodi nents of the invention, TPO antagonists are

w@e@soembly first adm nistered to patients undeCTyOBI0g4/026422

chenot herapy or radiation therapy, followed by

adm ni stration of the TPO agonists of the invention.

The activity of the conmpounds of the present invention
her i.n vi v?f in an

Che nOMEFRLRE SiuRehdchindist st R iDtastia b STRRveIh ggting TPO
Fl’ﬂedilaéd tonditemRivatogiifeeRdegy doshgé Bmgd of 89 about'Wjog t?ng to about

i ncorporated herein by reference. According to one
gEhodyyrasty gersiay Thesnecifie d@ﬂ@@ﬂwﬂ%@@mr@mﬁ@t@ﬁbym

%faﬁlcﬁli?fzéﬂdltfdﬂrbeh{ Qb Ghd Mu%‘&%ﬁ drﬁ& @181‘;1: ?ﬁéﬂgi @S € judgement

bone marrow %t anst ts| ons,
(qﬁ @lmﬂttn@dla@yhmc'ﬁmedqponmmgmm fagtpns Gath a5 tid $elvedd§ of the condition, the

r.ophyl.actj.cal | rior to chenot herapy,
g %{gtn@fa gé‘r%laltlpog,o\f g Wéfl?eo%et ranspl ant or after
such QS r ., the esent. i nvention_al so
provi %‘)eig‘ B%J“a?"rlr%grgfﬁ”i g B%H‘SB@ iof B@ﬁgve@g%ﬁr%pwgﬁcagg dggeribed
abbvey & Wil @e eghrediited it h@dﬁﬁ&aﬂbﬂ@ afdf vArfaBoRER kiR Perfon are possible
g(VlB}?ig\t?q%Qm metics of the invention in association ah

aising feom) the spirif and ipfended|sgenetof thenavensiepoun d s of
t hi si nventi on can be adm nistered by oral, pul nonary,
parental (intramuscular, intraperitoneal, intravenous
BXAMBLEdubcut aneous i nj ection), inhal ation (via a

:Sgﬁgpﬁg\gq,gﬁud‘%r eg\glon) transdermal, nasal, vaginal,

e
b ngual routes of adm nistration and can
orns_a rlatefor eac

raut & "AHORRPIE of Rl S Were 3B Ste B Gt iCahen solid pse

I?S&ilfhé%&ttecﬂﬁudﬁub{se@&%w&kﬂ ab@ Yo\, $34id PResk; PeE’h&é F}'r@ﬁesﬁl 2d. edition,
grerce Et ent Publication No. WO 94/17784; and et

ﬁaéa%ooﬂs&tr%dil (AB¥Diand Mesnfigldd. 89 Cheme Rowf 85:2149 (1963))
‘M"h&hpbl?ed' B’lG@'éﬂéﬁfs #HE @Ad@l@f@l'}& R3pRf &ﬁffr‘& nt egi%:%rdl“hei peegudes

dosage forns for oral admnistration inc u
t“@Eﬁ pegnbley] ysing stangardarstocalnof the AppliekBiokystegnsclnc §y|ntlﬂAss1st TM.

+1g und is.a

QP Mt TNE 236 Pk SRBHRY b o [ St i, wie
SR é?s(lifhbﬂneasazdl-a@ﬂ)as,é 3 %retrsmaihglilronﬁtiﬁ RexXtPRB&PhOPhAE) and
%Lht?ﬁxo rcgrq) se gea is normal practice, additional

SbE A Lo Yepegiripag |nert di luents, e.g.,

| ubrigcatin a nesi um stearate. In the

case ‘f@ gb@%f‘@%ssmf”g grede EP Hgirgﬁaxymthné pheneg yrgdizheolystyrene resin
Bplﬁm (WELYi g&H/BRs @M Wisieh R F Ok 1Al ASR Nt Srend BT ifh £ Fmoc-
prils .

aminomethyl-3,5'-dimethyoxyphenoxy)valeric acid as a linker. Use of PAL resin results in
a carboxyl terminal amide functionality upon cleavage of the peptide from the resin. Upon
cleavage, the HMP resin produces a carboxylic acid moiety at the C-terminus of the final

product. Most reagents, resins, and protected amino acids (free or on the resin) were

purchased from Millipore or Applied Biosystems Inc.

The Fmoc group was used for amino protection during the coupling procedure.

Primary amine protection on amino acids was achieved with Fmoc and side chain

36



can additionally be prepared with enteric coatings.

Li qui d dosage fornms for oral adm nistration include
w@b@soesseut i cal |y acceptabl e emul si ons, sol ut i BEIBEUS2004/026422

suspensi ons, syrups, with the elixirs containing inert

di l uents commonly used in the art, such as water.

Besi des such inert diluents, conpositions can al so

i ncl ude adj uvant ch as tln ent s si f.yin
aPiecE sEY HE T unt 15 e, BReAnel ARESe b SR ot for
RAT kiR TnAQes, 3,3 p%ﬁt@ﬂl@ﬂ@lchﬂﬁ@na@ﬁﬁfoﬂylﬂ Gorla@gihite SN-t-
invention for parental adm nistration include sterile
dejivkonyearbonyh s rpiepbans Nsieitl dordrgiding psg Srigitd der cygieine.

emul si ons. Exanpl es of non-aqueous sol vents or

vehi cRemousl of fre@pptidsn &ogi heaisin gadisiyealipyeas depiojestion of the side
cﬁ%ﬁ #—lﬂ'lt& Snsovb r§ ach%{lcéﬁ b??re%rle“?wﬁ’l‘x %ea?&ﬁj K&t fl)tl rhod1{“1%at1'ons of it.

ectab € organi c esters SUC as e
oﬁllteataevelﬁun Ithediyﬁmgﬂs bfahose peptydea) with arnarhidated aaibuxydndrsinus, the

h ser , wettin enul s ing,.and . .
i Dpssen e el 8% gt S arEPGrE Pl 05 BipnfSncps acia 5%
extarRdid@iol fdnh 5t hteR) idifdIBUE B.de glea at. S4rdardRia By [Hcf&smﬁ to room
filter, b ncorporatln sterrlizing agents into t

dempsaRie; Giesdeppyedted peatidnsiwrge PreeiptaRdBEh diehg ethsr. Iyl cases,
%ﬂﬁ#rﬂﬁn%@ 89 g?sg.?gﬁh% Az se-gﬂgéé figh 8@11f§r91a9€e hchuld chromatography

acture Sterile wat er, or sone ot
smelr¢ll8d>omd@cbsﬂﬁcakgebco‘rmdn with aj gmhcht af ecte}onliie'ieéwaer in 0.1%

AR SPRET it VP npbefeah Bl iR RReelo e abR Fef SR

EishhHatdntent MatsiPe@tiniets o utésﬁr@gpm@ m#BX §peRireMtBy snCdinias acid
cocoa butter or a suppository wax. Conpositions for

P88 Whenapplicdiitial admi ni stration are al so prepared

Wi th 3§ apRadd%bbBinRAL, $hé’}%bhdé§'?)@‘ﬂ'ﬁs {Rehtdf a?é 8imefiR& using
COHpOSItlonS Contalnlng t he Conpounds can

athrilard sywthalig prenedyes ltppt eietand uspddiydhoseioé slgbem theart. Following
Lh&ak ﬁ‘ét% s¢ Hethe gﬁﬁ&%l%‘?% 15n ﬁ{%l%h' Gt ﬁg B@%%%é}ﬂeg{“&e

are a Ml stered 1o a pa ieAt &l T ead ering froma
compamels imsccoelande widdtha bmsmt inven@on. émmi;hﬂors itfvillbe ecrdily

et S oS TP an B e o i Sy L PR B e oine

t@oaﬁmdb@gleg bh@lingrsdef i ned as "therapeutically
effecti ve dose". Ampunts effective for this use will

depener e t he severlty of the disease and the wei ght
and general state of the patient. The conpositions of

tRgylLiNEs thOPetiads al so be m croencapsul ated by, for
exanpl e,

A polypeptide of the present invention was dissolved in 100 mM bicine pH 8.0 at a
concentration of 10 mg/ml, added to a 1.25 fold molar excess of powdered PEG2
(commercially available from Shearwater Polymers, Inc. (Huntsville, Ala.)) and stirred at
room temperature until the reaction was complete, typically 1-2 hours. The reaction was
monitored by reverse phase HPLC using a 40-65% acetonitrile gradient with a YMC ODS
AQ column. When the reaction was complete, the solution was added to a second 1.25

molar excess of powdered PEG2 and the process was repeated 4 times using a total of 5
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the nethod of Tice and Bibi (in Treatise on Controlled

Drug Delivery, ed. A Kydonieus, Marcel Dekker, New
WOeook/0¢3B3D2) , pp. 315-339). In prophylactic  PCT/US2004/026422

appl i cations, conpositions containing the conmpounds of

jthe invention are admnistered to a patient

susceptible to or otherwise at risk of a particular

j f4-ne
M OEOR e 2R R o ST HIPSf iR 2 pig s PBS o
peduce the viscositytand &gdédome p supeirden 200 eo}nami (Bhdrimmcia), pteyiably

hea uantities of the TPO oni st
s60litrRusa0a ARt i T F B A S iz AElution o gy enalyzed
By fréverse @hasfeiﬂlim SFractlbﬂb‘PdoHtiiﬂ"'@ e -pefypastitle RS &hite® ﬂnor to
target 'si.te, physiological state of the patient, and :

SPNBONorRECcRAY RS PHEM Y ere poeledand stpred at 3 degieasdher lnerhilizsd.
shoul d be titrated to optim ze safety and efficacy.
Typi cal |y, dosages used in vitro may provide useful

gui dance in the amounts useful for in situ

adm ni stration of these reagents. Aninal testing of
effective doses for treatnent of particular disorders
will provide further predictive indication of human
dosage. Various considerations are described, e.g., in
Glman, et al. (eds), Goodman and G|l nman's: The

Phar macol ogi cal Basis of Therapeutics, 8th ed.,

Per ganmon Press (1990); and Rem ngton's Pharnmaceutica
Sci ences, 7th Ed., Mack Publishing Co., Easton, Pa.
(1985); each of which is hereby incorporated by

ref erence. The pepti des and peptide mnetics of this

i nvention are effective in treating TPO nedi at ed
conditions' when adm ni stered at a dosage range of
fromabout 0.001 g to about 10 ng/ kg of body wei ght
per day. The specific dose enployed is regul ated by
the particular condition being treated, the route of
adm nistration as well as b y the judgenent of the
attendi ng clinician dependi ng upon factors such as the
severity of the condition, the age and genera
condition of the patient, and the |ike. Al though only
preferred enbodi nents of the invention are
specifically described above, it will be appreciated
that nodifications and variations of the invention are
possi bl e wi thout departing fromthe spirit and

i ntended scope of the invention. EXAMPLE 1 Solid Phase
Pepti de Synthesis
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Various peptides of the invention were synthesized
using the Merrifield solid phase synthesis techniques
w@ s@g/ossewar d and Young, Solid Phase Peptide Rer/bsmos(26422
2d. edition, Pierce Chem cal, Rockford, 111. (1984)
and Merrifield, J . Am Chem Soc, 85:2149 (1963)) or
an Applied Biosystens Inc. Mddel 4 A or 433 peptide
SWaP%%i(lja}{ﬁédis:The peptides were assenbl ed using
standard protocols of the Applied Biosystens Inc.
Syn ' . .0,0r . Synth Assist.TM . 2.0 2. Each .
qgu% ot &J&gtstﬁr%l‘élr“ﬁ%g’r?eté}f hobgie{in FrEPiaiy Wﬁ?fﬁ{n 4 ¢pmsyust comprises
( H{EGPTERQE NaIFZAARK1 YA B-NHI, whesir Rloi @8Rl fHn9 e dup
hexaf | uor ophosphate) and HOBt ' '
( gonsistinpefidamogiot o fralahiad. The resin used was HWP resin
( p- hydr oxynet hyl' phenoxynet hyl ) pol ystyrene resin or
PAL (M1Iigen/Biosearch), which is a cross-linked
PR Bty m@Bend' T 2ialin W Rerein s4id--GRBEAN 9 %%iehlggm ed to
' - dj met hyoxyphenoxy) valeric acid as a |1 nker. e ot
PAAroRliGPolERgl t s in a carboxyl terninal anide
functionality upon cleavage of the peptide fromthe
resin. Upon cl eavage, the HW resin produces a
carlhexympeunsiaif dlaim 2 evherein saiidy@opkilioipolymedhastda@vEiab@inolecular

product.. Nost re ts, resins, and protected am no
a%?l fsljt O%cfb FREh ?boé’ﬂg(ﬁﬂté’ aP%'éti‘l??)O%a@F]éonéu rchased from

MIlipore or Applied Biosystens Inc. The Fnoc group
W?gégsed for am no_protection during the coupling
pr-oOEGEIMBOUISof Fiainy 2 aerein said hiadroplikic pplymet kes aaeiversgwmelecular
a1\ BetWebMatfdiPS, 0606 BbES 050! AREAL ecti on groups

were t-butyl for serine, tyrosine, glutamc acid, and
threonine; trityl for glutam ne; Pnt

(2; B chroman-6-sul fonyl ) .for L
o éi%ﬁ ?%‘é?&r{@t%g E@W %s%‘%%?lﬁ SHY POBET iSPﬁ%?tS%) Frqm. thigtopp copsisting of
f i yekti ydnie g yool, aolgipiBSpylend glicd Qfoly@icaiiaand PeRRMabIOicid.

the peptides fromthe resin and sinultaneous

deprotection of the side chain functions were achi eved

b/ The eahponl oftlhith 5,8ARR0A sdfd @5 mpdund i cd@ﬁ.htflﬂ' Qﬂch@&‘% of

it, Alternatively, in the synthesis of those peptides,
violysthyteng glvgak ed” car boxyl terminus, the fully

assenbl ed peptide was cleaved with a m xture of 90%
trifluoroacetic acid, 5% ethanedithiol, and 5% wat er,

imi'h¢ edmpouad oficlaigyt,eviereth pachrod thgrdinierdd $upuhibcsfaasi cdehpbend is

r [ The .depr.ot ect ed pepti des were

D ?g{%&pﬁ{%ﬁ ((Eeh%h\lf\ﬁ’ ?ﬁydﬁ?@}‘ﬁ%ﬁ OPHar In all cases,

purification was by preparative, reverse-phase, high

%erf%rwance,l'%yid,Qhronatography
- A pharmaceutical composition comprising a compound of claim 1 in combination with a

pharmaceutically acceptable carrier.

9. A method for treating a patient suffering from a disorder that is susceptible to treatment
with a thrombopoietin agonist, comprising administerin g to the patient a therapeutically

effective dose or amount of a compound of claim 1.
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on a C bonded silica gel colum with a gradient of

acetonitrile/water in 0.1%trifluoroacetic acid. The
wheomwsgesebus pepti des were characterized by FaBCT/BEING/026422

Bormbar dnment nmass spectronetry or el ectrospray mnass

spectronmetry and ami no acid anal ysis when applicabl e.

In a preferred enbodi ment, the peptides of this

are dinerized using standard synthetic
RO swaanagleanwmwmmap W§r@r Solubla pplypeptide
bhapodhadr &Y}iﬁi‘igmtgt&%ﬁllpévyﬂg &taih 1SGHERE Vil %fqﬁﬁh' i bt least

in the art can readi epare pepl

iofe RelyBetiavie wohcuIMevqogm@é he¢twieervahtut 500 tolabom(ml.(]oo dmltons
t hose

et froRd F Lo RRREHGR Sk Babin P oo dfoeol

u@heregl d;altbpwlyxﬁatlh odsmbagutea oﬂih@sdlthféli fbl_’y%lko@(%leﬁ goups, said alkoxy
SF%§ atgon of the Peptides A polypeptide of t

I HrouRs\POREs e iasdha S<EPPAOPh 100 M bi ci ne pH 8.0
at a concentration of 10 ng/m, added to a 1.25 fold
nmol ar excess of powdered PER (connerC|aIIy avai |l abl e

- fli cHheqrobipepiidecompetitipminsaccordance (mmmlm 10, @herainesa)d) podyrokr has a
%&ﬂ&ﬁﬁﬁ“@f {&Qﬂ%ﬁfﬂ@?&%g E?SH55 the reaction was

conpl et e, fours: "f-eacti on was
noni t or ed by reverse phase HPLC u3|ng a 40-65%

qzehfnlb?lle radi ent MAth @S col um. Wen

‘R e%?fi BPRYHY ’é‘taémf *H@e %1 BN Gprbersiraisd Rodymer has a
sl wlghi8t BouEXORS6 abdut A0\WOG EREHEEE and the

process was repeated 4 times using a total of 5noles

of PE&Q for each nole of polypeptide. The sol ution was

q3 |15He§gly%ef§tfﬂedsom nggnsiﬁ zaggorﬁﬁﬁ@e' %tht(c:fﬁi Vl'OS&lﬂgrleltrys'a%np%lymer is

| oaded onto a su

prlecthplent glyedui | i brated and el uted with PBS Fractions
fromthe size exclusion columm were anal yzed by
reverse phase HPLC. Fractions, contai ni ng

dit.- PEBspoliylyapHaenunbiahc whtsi ﬁ‘ﬂilﬂl’df p(ﬂypetpﬁd@%’mgosnmn comprising a
nono- chig%vxﬁ de mere o0l ed -and stored a
@ g&flrﬁ Ph%&c icllyjagcepiablapagriars: . A
conpound that binds to a'thronbopoietin receptor,
wherein said conmpound conpri ses

(5+A Hemb 8%&1\:&{%3 AR })1%511 NE@ tome‘f cee'llnc Sérf’sing contacting said

sel ected fromthe group conS|st| saf co
gclbwith pmeffective amount of a compound Wthh compnses (H-IEGPTLRQ(2-

Nal)LAARX0)9K-NH2, wherein X is selected from the group consistin g of sarcosine or

B-alanine.

16. A method according to claim 15 wherein said cells comprise human megakaryocytes,

platelets or CD34+ cells.
17. A method according to claim 15 wherein said cells comprise TPO-dependent cells.

18. A method of treating thrombocytopenia in a subject, comprising: (a) obtainin ga
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2. The conpound of claim11, wherein said conpound is
covalently attached to a hydrophilic polyner. 3. The

wa@ eowpoedsad of claim 2, wherein said hydrophili cPEDUSI0$/026422

has an average nol ecul ar wei ght of between about 500
to about 40,000 daltons. 4. The conpound of claim 2,
wherei.n sai d hydrophilic polynmer has an average
ROPBIRHPHPT Sk S@ﬁl@ctéfce%?ewmmgmk@ym@ precuagnsgells;
20,000 daltons. 5. The conpound of claim2, wherein
said polynmer is selected fromthe group consisting of
b) tyesting baich eellylagomtiing pothy pretdlof oRimgl1§cand, pol yl acti c
acid and polyglycolic acid. 6. The compound of claim
5, wherein said conpound is covalently attached to

(o) adetiniyleENEsad Headd celis toldAR] &8 E@PWC@Ese%@hdﬁlber of

wherein each of the dineric subunits of said conpound
TCERBAT AP IDYesent i e ehDjast eomhpdedoiplihativdiiqhol guie pecug without such
RRakm@eeut i cal conposition conprising a conpound of

claiml in conbination with a pharmaceutically

acceptable carrier. 9. A nethod for treating a patient

a.disorder . that 1 tible to -

O AThURE LEGMR f HAGHIE borER w SIS RopdHrbis e iy
atlemothetipy.i Nng to the patient a therapeutlcally
ef fective dose or anobunt of a conpound of claim.10. A
physi ol ogi cal ly active, substantially non i mrundgeni c
wat &meHR)dHebsdinghy Bemt i@'@«h E)bgﬂxl ﬁé 1%'0%93%1%{1 prior to said
compound of clarm 1 coupl e coup i ng agen )
shemetherapbne pol yner havi ng a nnlecular wei ght of
bet ween about 500 to about 20,000 dal tons sel ected
fromthe group consisting of polyethylene glycol and
@dl & prettpyl secredigk ye dhim vhehakin sail throptboyy®peniBis due to radiation
Qgsubstltuted or substituted by al koxy or alkyl
gro&ﬁ%, sai d al koxy or al kyl groups possessing |ess
than 5 carbon.atons. . The pol ypepti de conposition in
%%c rdance mnth claim 10, wherein said polyner has a.

1 tine toslaighyl whers gaid gopulaian ofSeo obtained psior to said
;&hmﬁhQMQQJypeptlde conposition in accordance with
cl ai m 10, mhereln sai d polynmer has a nol ecul ar wei ght
of about 5,000 to about 10,000 daltons.

23. A method of treating a patient suffering from thrombocytopenia, comprising
administering to said patient a therapeutically effective dose of a compound which

comprises (H—IEGPTLRQ(2—Nal)LAARX1o)zK—NHZ, wherein X is selected from the

group consisting of sarcosine or 3-alanine.

24. A method according to claim 23 wherein said thrombocytopenia is due to

chemotherapy or radiation therapy.

25. A method according to claim 24 wherein a TPO antagonist is administered to said

patient prior to said chemotherapy or radiation therapy.

41



13. The pol ypepti de conposition in accordance with
claim 10, wherein said polyner is polyethylene glycol.

wa 0080338t anti al | y nori-imunogeni ¢ water sol RAT/52004/026422
pol ypepti de conposition conprising a conmpound of claim
and a pharmaceutically acceptable carrier. 15. A nmethod
of activating a thronbopoietin receptor in a cell
conprising contacting said cell with an effective
amount of a conmpound whi ch conpri ses (H-IEGPTLREXZ-

I I I S.: [

G ARl et e oR e 8y B BB 418 18 b arow
sastsdnng to claimwherein said cells conprise human
nmegakar yocytes, platelets or CD34+ cells. 17. A nethod
according to claim15 wherein said cells conprise
TPQ& slepen Gﬁﬁbpl@}ﬂﬁdti%ally]@eaﬁn @EPﬁﬁﬂt &frisk 0@ @Hrbﬂﬂgocytopema
t hronbocyt gpenia in conpri si ng
%?P&}Smgﬁg%%m%&omﬁ p@ﬂerg aipEppPlsyleptéceily §ffefé1V|egmount of a

t .
R R S e S RS Comit ol R
§e¢écteﬂ¢fﬂnﬂth%tg%dpr&n§§£h% otfgaﬁ«assﬁ;é &%Lehénﬁ@ sai d SUbJ ect,
to increase thée nunber of negakaryocytes present in

sai d subject conpared to that which would occur

t\h t 9. A th d di t 1 aj
A Lo TR AR TP R Bk gl Bore
BacrovA trapdphemchtian cahe thothgrap g, arlrahaﬁoiﬁhaavh;gt e said

popul ation of cells is obtained prior to said
chenot herapy. 21. A nethod according to clai mwherein

idthro nia is dye to radiation therapy. 22.
r?e?%a’d’“g@ 8*8? ﬁbtott%foe!bamwwe?@t%ﬁaad HRIPRAAE fﬂ%‘ﬁng)f

cells is obtained prior to said radiation therapy. 23.

A nethod of treating a patient suffering from

¢1np Srebrstlar wisient of lessdhgarabentiyoa datiamssandr i ng to sai d

patient a therapeutically effective dose of a compound

whi ch

(2) a binding affinity to thrombopoietin receptor as expressed by an ICsp of no more than

about 100 uM, wherein said compound comprises the following sequence of amino acids:

Xo X3 G X1 X2 X3 X4 X5 X6 X7

where Xois A,C,E,G,I,L, M, P, R; QS T, orV; XsisA,C,D,E,K,L,Q,R,S, T, or
V, X1isC,L,M,P,Q, V; X,isFK,L,N,Q,R,S, Tor V; X3is C,F,I,L, M, R, S, V or
W; X, is any c;f the 20 genetically coded L-amino acids; Xsis A, D, E, G,K, M, Q,R, S,
T,VorY; Xy Vis C,G LK, L M,N,RorV,and X¢ is B-(2-naphthyl)alanine.

30. The compound of claim 29, wherein said sequence of amino acids is cyclized.

31. The compound of claim 29, wherein said sequence of amino acids is dimerized.
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conprises (H I EGPTLRQ(2- Nal ) LAARX ) 2K- NH2, wherein is

sel ected fromthe group consisting of sarcosine or
wh2@bamsae. 24. A net hod accordi ng to cl ai m 23P@ihesm4026422

sai d thronmbocytopenia is due to chenotherapy or

radi ati on therapy. 25. A nethod according to claim 24

wherein a TPO antagonist is admnistered to said

t'e t prior to said chenotherapy or_ radiation
ﬁ%‘e 3‘8916%8‘1 fx AqHAREP Beesoarishn feeriPhing 8. Gemarising contacting
saiddell himrheeyiRe %ﬁl‘oﬁnt'o? a(ﬂ)b' 1cfechabﬁg% rﬁ@&fu wel ht of {ess than
transfusion. 27. A nethod prop Iactlca

2bp30a0, dalteps, rSIal§wompouﬂdrqompuet;sttb@ﬁxﬂpwmgmmnceofngnmo ac1ds
adm nistering to said patient a prophylactically
effective anmount of a conmpound which conprises

(- EERT KR XY Jd XAARX 0) 2K- NH2, wherein X is
selected fromthe group consisting of sarcosine or

bvheteys in@, (28, GA, IEM) PR AQ )T bNY; KQisCA &0, 3 RMEEER, S, T or
o} s.,.admni stered prior to bone marrow
ags‘ﬁ% iéﬁ* h Vcﬁeﬁrﬁ KekallyQ: BrS.Taeri GitXsdh G ek &pYL, R, S, V or
3’9 XAS @W@QHE‘QD gaﬁﬁcﬁiy%ﬁecﬁg ITFI{GC pﬁ' ﬁtA M, E???ﬁéé 'Q,R, S,

said ggound havi ng ar wei ght’ '@
tlh é(rpr% tis QoGobthl MoNsR oanw af@Xs & B}(mhphglyaﬁlhnﬂﬁet y
to thronbopoietin receptor as expressed by an of no

ABs &he brampaand of cldiG032yMhemiiesagd seqseice of SO WBHMs is cyclized.
conprises the foll ow ng sequence of ami no acids: X9 G

X3 X5 X7 where Xis A , E G. ,LMPRQST

64. Nhe c¥mipSurfd of cldin 3B, wiferelh'sal@s & of b 1% Ya
M P oV X K, CTON Qe%en ,o ml ac; skﬁlmer}zed
I, L, M R S Vo W X4 is any of the 20 genetlcally
coded L- amno acids; X5is A, Db EE G KK M Q R S

3'5 A/nRthod of ¥etiviting :ﬁhrdmb oietin %Ce%{r?p r R é)%llo?on?:;f}psu% Ljf tacting said

2- naphthyl)alanlne oun
ﬁﬂ Vith An efigcéive ameiars eba etvmmnnd @Owdﬂxﬂls! aittgcheyt ¢ a hﬁh‘ophlhb polymer,

I8 SR I f
S SRERAY OB M A0 OGN (R B BRI A R &
a thronbop0|et|n receptor ina cell, conprising

a Wit h ffectlve amount of a
%@g:h? SN galrg%ﬁmhgem %?f%f@&’i’ehfo?o YBEag AR AYeaHEsROlecular
806136t da:letmﬁ,ab@ﬁlsdo odmRUTOoDAERbAS es the fol | owi ng
sequence of am no acids:

37. The method of claim 35 wherein said hydrophilic polymer has an average molecular

weight of between about 5,000 to about 20,000 daltons.

38. The method claim 35 wherein said polymer is selected from the group consisting of

polyethylene glycol, polypropylene glycol, polylactic acid and polyglycolic acid.

39. The method of claim 38 wherein said compound is covalently attached to polyethylene

glycol.
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G X X3 where Xis A C E G I, L, M P R Q S T,
or' V; Xis A , D E K L QR S T orV, Xis C
w8830 V; Xis, KL, NN Q RS T or V, XeCHUB2004L026422
MR S Vo W is any of the 20 genetically coded
L-amino acids; X6is AA Db EG KMQRS, T, Vor Y,
Xis, G I, KLMNRor V, and Xis
b-(2-napht hyl ) al ani ne. _33. The conpound of clai m 32,
ﬁ?e‘?‘é‘i‘ﬁ%}? C&%@&&%H@@%ﬁ'waww&a@cqgg%arpsn ¥yel i zed. 34.
The conpound of claim 32, wherein said sequence of
amno acids is dinerized. 35. A nethod of activating a
4 r O sl aseording ée pino35 wheraineeid cellcamn visiong
contacting said cell with an effective anmount of a
conpound coval ently attached to a hydrophilic pol yner,
gidi A neoinqcioatding MPELHESS5 WheedkhidQeBS SR HERGR ﬂegﬁ(a@ocytes,
M é R@Q%ﬂ% ) LAA RA 36. The nethod of claim35
elp e rophilic polymer has an average
nol ecul ar wei ght of between about 500 to about 40, 000
dal tons. 37. The net hod of claim 35 wherein said
Hy o Sisthadi ascqsging teelaime3S wherem snidgellnainguisk APOMEipgintenofells.
bet ween about 5,000 to about 20,000 daltons. 38. The
met hod claim 35 wherein said polymer is selected from
#heA grethod of ceatingtthrombotytphisah hyhigee, @nRing:
pol ypropyl ene ‘gl ycol, polylactic aci-d and pol ygl ycolic
acid. 39. The nethod of claim 38 wherein said conpound
(5 obauBhENHdPalRh JE BEdsi ' ;
l(rre?et hod aggc%r%li ng to cl aibﬁrﬁcgééédmlﬁg%?ﬁﬁg%iﬂﬂggéﬂ*éﬂ&p ﬁéc}lrﬁor cells;
vivo.. 41. A method according to claim 35 wherein said
28 iedtidt Gid ceib Efcgrdirfgzto e H@ﬁlﬁ@ gr A5iGP54lpg to claim 35
wherein said cells conprise hunman negdkar yocytes,
pl atel ets or CD34+ cells. 43. A nethod according to

I 1) 3 erei.n id .cells canprise TPO dependent
E AR R 8 s PG hrGBt P eoBemeBoh n
splaciocyeopiesansinngid siBjectdinphat Ag that WRRH vaful P8tcBf without such
aid subject's cells conprising negakaryocyte
g?%%ﬁ?%or cells; (b) treating said cells according to
the nethod of claim35; and (c) administering said

treated cells to said subject, to increase the nunber
#3. A method according to claim 44 wherein said thrombocytopenia is due to

chemotherapy.

46. A method according to claim 45 where said population of cells is obtained prior to said

chemotherapy:

47. A method according to claim 44 wherein said thrombocytopenia is due to radiation

therapy.

.48. A method according to claim 47 where said population of cells is obtained prior to said

radiation therapy.
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nmegakar yocytes present in said subject conpared to
that which would occur w thout such treatnent. 45. A
waoredosoeBsaccording to claim44 wherein said PCT/US2004/026422
t hronbocyt openia is due to chenot herapy. 46. A nethod
according to claim45 where said popul ation of cells
is obtained prior to said chenotherapy. 47. A nethod
according to claim44 wherein said thronbocytopenia is
% elbe somaenngtaf elaim AR velfeyein 48 comprwndestnpaisesahe follpwing amino acid
L. A, ' l\aj i of cells is obtained
gérqﬁ%@eﬁoﬁgg*girlgg% gflfagﬁﬂﬁwérl{g%y. 49. The conpound of
claim29, wherein the conmpound conprises the foll ow ng
amino acid sequence: GP T L R Q (2-Nal)

45



