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Modi fi ed Peptides as Therapeuti c Agents Background of the Invention
Reconbi nant proteins are an energing class of therapeutic agents. 5 Such
r ecombi nant %@?’?ﬁ ti cs have engendered advances in protein fornulation
and cheni cal itation. Such nodifications can protect theP&b&i§p9/25044
proteins, primarily by blocking their exposure to proteolytic enzynes.
Protein nodifications nay al so increase.the therapeutic protein's
stability, circulation time, and biological activity. Areview 10 article
describing protein nodification and fusion proteins is Francis (1992),
Focus on G owh Factors 3:4-10 (Mediscript, London), which is hereby

i ncorporated by reference. OnMagdified PepiidesiaskhesapeuticAgantsati on with t he

"Fc" domain of an antibody. Anti ies C i t functionally

i ndependent parts, a 15 vari abl ag’gﬁwﬁ“ﬁ‘ﬁ%ﬁs‘eé‘é’f’ﬁﬁaﬁf, whi ch bi nds
antigen, and a constRubniiARhEPIIIEINS aPSan Bfnergiteictdis of Bicrapeutitifferittf ect or
functions as conpl enent activation and attack by phagocytit cellS. An Fc
has a | ong Ser §mchakéombirant therapesticahdieberigendbredt advaneds irCproteinet  al .

(1989), Nature 337:_ 525-31, Wihep consiructed together with a therapeutic
protein, an Fc formulation Wd:ﬁhe%*@f/m% me&’éaBPnﬁ FRIbPIRIEE e such

and perhape cvalEBPERYS prbidifs, iimBi/ Py Bty el bobR B TiBleclyde. ' "
fusi ons known ieﬂz?ﬁﬁs?ﬁotehm&ﬁﬁ%ﬁdm%ﬁﬁﬁalﬁ@iﬁ@e@&@%_tﬁ% $3! 25044 Tabl e

1-Fc fusion with therapeutic proteins Form of Fc Fusi on Therapeutic
Ref er ence | gGlIprowminissiabilifyicitglalation tithe caskbidldgicabactivity. A review

No. CD30- Lanapl ast,i ¢ oma; T-5,480,981cell .| eykem aMirin .

For ool L. 10BAC1 SvhiFle AR ERGIN biotein Taecificagen and Fision PRaa A Fraass

act i onl nmunol . ' - har s C ' : [, ,
(1996), R Fngl (@)@ﬁﬁ—g@wg%ggﬁ%@%@%mﬁ | mrunol .
156: 2221- 301 gGherglfy idorperaesd byirgfei-mti on, autoi muneU.S. Pat. No.

5,808,029, gM or I'gEdisordersissued Septenber 15, (excl udi ngl998the
firstdomain) | gGLCD4 OQreupeful madification iscombinatiowithethe"Fcdomain of an

0 ) SR ot B et 850
) ISR b NS e R o,

J, Exp. Gyl Mediohidindioven s rfEcT) whith tinks to sygit effectort fundtions apnent  of
t herapeutic agents is peptide library screeping. The interaction of a
protei n |i gand cRMplement activation and attagkby pRagogtis n&t%&e‘l‘%ﬂ@@y | ar ge

interface. Ho s i

receptor, onl ﬁé%ﬁé%%ﬁgﬁ?ﬁeﬁ%%&%?ewgg mggeeﬁ?gﬁrhr%%‘t of
the bi nding eng3gy5253BWhen cﬁhst@ﬁctedl@%&her_ Wwithenherapfetticitotdin, athBc bul k of
the protein ligand nerely displays the binding epitopes in the right

t opol ogy 020serdomainocanpravidadonger halfrlife ardnegrparate sudy functieps@sdices of
only "peptide" |length (2,..t0 40 anm pp.agids) C [ t he .rec or
protein of a gir%ﬁﬂpﬁpé@%g&r&tﬂnp{' 55!?@“85‘%?&5%8%\9%8%3%%@%%

bi oactivity of r 1 a0 1" fRiRinafieePas b usicdis kridwR#yh
conpetitive bi rﬁ?ﬁfaﬁlﬁ?bt?%ﬂtfﬁre% 'gg%teilvi ty of ?he I a%czﬁ%%dg?ei nli ggnd
("peptide ant agheiast.s"). y 3 April 2003 WO 00/ 24782 PCTNS99/ 25044 Phage
di splay peptide libraries have energed as a powerful method in identifying
such peptide agoni sts and antagoni sts. See, for exanple, Scott et al.
(1990), Science 249: 386; Devlin et al. (1990), Science 249: 404; U.S. Pat.
No. 5,223,409, issued June 29,1993; U.S. Pat. No. 5 5,733,731, issued March
31,1998; U.S. Pat. No. 5,498,530, issued March 12, 1996; U.S. Pat. No.
5,432,018, issued July 11,1995; U S. Pat. No. 5,338, 665, issued August
16,1994; U.S. Pat. No. 5,922,545, issued July 13,1999; W’ 96/40987,

publ i shed Decenber 19, 1996; and WO 98/ 15833, published April 16,1998 (each

of which is incorporated by reference). In such 2 0 Iibrarijmmwmﬂmmmmww
pepti de sequences are di splayed by fusion with coat protein ’ous
phage. Typically, the displayed peptides are affinity-eluted agagmsi an
anti body-i nmobi | i zed extracel | ul ar domai ntof a receptor. The retained
phages may be enriched by successive rounds of affinity purification and
repropagation. The best binding peptides may be 15 sequenced to™pidentify
key residues within one or nore structurally related famlies of peptides.
See, e.g., Ownirla et al. (1997), Science 276:1696-9, in mhiﬂmwmmmmmmﬂmmrct
famlies were identified. The peptide sequences may al so su

resi dues may be safely replaced by al ani ne scanni ng or by nutagenesis at
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3 3 April 2003 WO 00l 14782 PCT/ US99/ 25044 sel ect ed by phage disgpllag03

whi ch may suggest further nodification of the peptides to increase binding
affinity. Qther nethods conpete with phage display in peptide research. A
peptide library can be fused to the carboxyl term nus of the |lac repressor
5 and expres¥00/24782 coli. Another E. coli-based nethod al | ovecTiusyohsgs4on
the cell's outer nenbrane by fusion with a peptidogl ycan-associ at ed

| i poprotein (PAL). Hereinafter, these and rel ated nethods are collectively
referred to as "E. coli display.” In another nethod, translation of random

RNA is halted prior to ri bOSP&ﬁerﬁLFéfﬁsloﬁ%Hhtthé‘ﬁﬁegu@ﬂrb&ﬁﬁ&y of 10

pol ypeptides with their associated RNA still attac Hereinafter, this
and rel at ed netpyiasofiFe col Fasionvel y ref Fhefipeudicas "ribosome di spl ay."

O her net hods: enpl oy chem ¢ er‘é]hkage of s to RNA; b exanpl e,
Roberts & Szo | | ?H——ﬂp .

Here| nafter, this d reI ods 1“ ‘'to as 15

- ";'J: C

" RNA- pept i de screeni ng. Chem I |y de'%?’\eg' eﬁéﬁ
%59_t her

devel oped in WREIREBLETUE [

materials, such as polyethyl ene rods ortragl ¥

chemcally derTVERLGICPT T UGTNE rataptor USCS NPl ShoEK 100 .o:"w q90dVaqpL I des

i mobi lized on glass slides. Hereinafter, these and regkgdedMaB md'tsg'p.re 20
collectively referred to as "chem cal - pept i de screeni ngz02; arePae; Rl gtgept i de
screening may be advantageous in that it allows use of (1B9g)nj. emand.dse:and
ot her unnatural__anal ogues, as well as non peptide el en221<30 Bot h bi ol ogi cal
and cheni cal netlgGdigAar e rTdFireceptdri n inflédination, awoimenang 1US2 Pat. Bor,80810R%:.

Bi ot echnol . 3: fWB50bRE 2 5 Conceptual |y, ofisordemsy di scoﬁ@#ﬂd@m@m@efﬁt metics
of any protein d@iﬂ%‘phage di splay and the other metho!®8mentioned above.
These net hods ha en used for epltope mappi ng, for identification of

critical . --'r'.( : - R-r-01-8 O aGi--0Rs—and—as ads—f-or
the di scovery of @ therJP??P“’égents E. 9™\ Cor t esey fponaLg 6) curr.
Opi n. Biotech: T A O3—WO-0- 24782 —ct . Bio

Peptide librari | es) i 1 ) e?nlf?! FHW ;:% (%dl es,
such as epitop e et

particular intere here IS Hh @ St peptu%gn bdHei)f | €S aJ @t’ ec?ml gues
in the di scovery WGP oGRS | Y . aysra TPOTARS c*w “Fieg
peptides identified in the af ﬁ,.are sunmar i zeg N Tabl eD eme1pqgg7| des are

descri bed in thg B0 pUDCTCAL OF R mEne diSorders 1 SLINGIYe991) 1k Bxgior at ed
by reference. The cp,lpar macol og| C act|V| ty of the pept i ded.i194868r 1 bed, and
in many instances 1s ftolTowed Dy a shorthand 10 termiherefor In

parent heses. Sone of these peptides have been nodified (e.g., to form
Cterminally cross- IAMdiffmemt)apﬁppéhtd dgvelppmehtief thdnapeﬂtt‘wagmteis
screened for bindi 0 a recept or_gﬁ a har coI 0 c active protein
(e.g., EPO rec®$P S’%% library;scregning &aﬁ‘\g dfde library

VOCva)’SZZ%;I?’&?USSQT‘ZSAQ&&H&%Pgﬁar naco ogl cﬁ?‘%‘ ve pept Ie{y‘e ?ﬁd}/\ﬁgForm

of par t ner/ Phar mwmmaﬂ@rlﬁmaﬁ?bm hoeindine and its rec tor, only a few key
of activityinterest intrapepti deEPO receptor EPO-ni neti cWighton ~[.
(1996) ) di sul f i aesidnes atihe ipterfasesontrilpitertgmogyef the birgling energyied June

o L R S SR DR
ST et M R G LT

tl Adi Soc. functionsenelated to binding. Thus, molecules of only “peptide” length

(2 to 40 amino acids) can bind to the receptor protein of a given large

protein ligand. Such peptides may mimic the bioactivity of thelarge

protein ligand (“peptide agonists”) or, through competitive binding,

inhibit the bioactivity of the large protein ligand (“peptide antagonists”).
)



~~, 96: 7569-74linearc-MIl TPO mneticOMria i!.(1987)276: 1696- 9;Apri5206%t .
No. 5,869,451, issued Feb. 9) 1999; U. S Pat) No. 5,932, 946,issued Auto. 3,
1989C-term nal |l yc- l\/pl TPOmneticOnrla et al (1997))cross-1inked, Sci ence
276: 1696- 9di r@égé fide-stinulation of Paukovits et al (1984))Ili nked

di mer hemat opo p Bpe- Seyl ers Z. ("G CSF-mi metic") Physi ol ChePET/U8%9/25044
303-11; Laerum BL8(. (t988),El Sp,.J~Bt. 16:

274- 80al kyl ene- G CSF- mi neti cBhat nagar g~,. (1996),1inked dinmerJ. Med. Chem
39 3814-9; Cuthbertson Wg[ (1997), ,1,.,~~~8m 40: 2876-82; King

~. (1991 ), - ~tRhageslispiay peptige Librri¢siens) emergedes(agopwerful ) . 309a-
| IL-1 fl, dy 8. 035;
d: oAT “ietieltn 89%% g sieh pentids sgnninle and AL USRS, (5.
5, 880, 096;
listed in thi s (’:‘0 ﬁ%gabtmgygy—r‘ﬁ'eé%sa?gg Ig?ﬂgx st (lgngSQfeﬁEgEPO

receptor) ilL- 12!4994304 tUS Rrt. Nots 2R%409)\issued JaﬁeQQJ m%ﬂursem CNo The
references |isted for each clarify whether the nolecule is bound by or

mi m cked by5S t h&. 783pt31dissued l\@rpb,am éggggy SPabdNe. r%é%maisqueglm s
i FT i arshaldy
oo Ciauey, ooB S B s AR RLIRIy i R il skt

-~ (1996), Cel e K@y so0, UG Han NB{R0% 345 Z%ﬂf‘ﬁﬁ? 1999"’“9'0

i ntrapeptide CHeA4098% lished Devermber HJKQ%;M&*WO 08 15833, pinblldlfedde ~

16: 267bonded 70 exocyclic TNF-a receptor TNF-a ant agoni st Takasaki g~[.
(1997) , ~~. 15: 12qeril 19983@@9!@@%%@%@&%&%@)99&smhar TNF- a

At AR TR T @ﬂué?éeém Déﬁamﬁg;mr with 605)

g, di sul fi deact Bt [ g%i]a;] W@ . Morikis
>~[. (1898), (" gggéellﬁ?gfgom stﬂmg Fe T yaﬁgelgé 7Pindaf vincul i ncel |
adhesi on pr oceaﬁﬁmty»%ﬁﬂ;d-dgau(stﬁﬁhhhbed%mobﬂi)zedeﬁﬁaeeﬂﬁlamﬂomajﬂ ofaochem
. 1. 324: 523-8wound h é!n%arret ast %5| S VI ncul i nbi ndi ng?l i near 4
arbiged p

bi ndi ngant i - t hFG‘FﬂMPI gasomay be d by usepssisegounds o,

(1994). recept LW%&&W&@P&@@?@P@%@@ Rest A i des gnay pe

receptor (£59. séduéncdd tolidbrtifidke gcmim WeigEASTicSor tof@strectutalBptdlgRdl on
WO nvasi on and net ast asi s) 971'35969 UKR ant agoni st ") Cct ober

hed
2,19971 i near Miamilieadofop tsgmetg Emggﬁiﬁw&&mﬂw 1396(91994) p53

medi ated by M 9 nP; anid el gl
g(":\/blrﬂ hdmy_ant g@b‘ﬁ*‘ﬁ“ gtfg esizrgbexdﬁaéﬂgg &?dﬁﬁ n% 5‘5&))(}0 ~pg
13: 2141-71i nef&lso“ﬁ%gést‘ﬁwiﬂtfédmﬁestiﬁoﬁb s}“ﬂzpl&%l:l'b e(slz

.the activity of 02 . T1-80 FTS i thym ¢ hornone m mcked by

the mol ecul e obytmiutag, eneelstatbhe DN Adevel Hdntagenesis pibvari¢somayt beycreatednol ecul e
of this inventio ril 2003
001 24782PCHY us@@awﬂéﬁ%sseﬁm%ﬁeéﬁ%ﬁn?%f Sedegihipders 75- 1781 i near

Ras effector b
(1994) ) donai nbi Wg?@#ﬂ 4914 i8r as

oncogeneRodri guez etStalctutal a’ﬁﬁ'oféﬁﬁaﬂdm liméfacﬁbﬁﬁj?atsblbm‘eder by
i nhi bi ti ngPawson et al (1993), omal nst um)r rowmh w thDurr” Biol .

3: 434- 432act | vé@éugswtmhdem Juimyie the binding actiyity of large gratains| i near pi

2 5. “Ourr - 5i or eghal. By eIk ke st il ated Yol e oty on

of activatpgn, ah&ﬁdﬁiﬁ&%néﬁon%?%ﬁu%%aaubs 8P ehe Mg@pﬂdwamgeems' tivity

("Mastcel | ant agoni st I near Mast celltreatnent of
i nfl ammat or y| nifesmavhivhed peptide nmyihwdnsrgmlsSde .SEakasakiital 99O

981338i 2, publishedrel ease of tryptase-6August 1998( " Mast _ce] |
pr ot easei nhi bi 51 Zﬁé;&? n'Ehesgambmcabm Wéﬁa&o-{lf usedto .

(1994), nedlated d| a e st esi 5 560 Spar ks ~(.
(1994), ,~' ~Iidh eféﬁ%%%bég”%éb 38“{ %ﬁ%%@%ﬁ% Sci .
93: 1540- 4l i near HBV coretreatnent of HBV viral Dyson & Miray (1985))antigen
(HBcAg)infections ("anti-HBV~)i roc. Natl. qAcad. Sci. 92:2194-8li near

sel ectinsneutrophii adhesion; Martens ~[. (I995), ginflamuatory di seases.
270: 21129-("sel ectin antagonist")36; European patentapplication EP O
714912) published June 5, 1996l i near, cal nodul i ncai noduti n antagoni stPi erce
~. (1985),cyclizedJ~o |ly. Diversity 1. 259-65; Dedman ~(.(1993), J, Biol.
Chem 268: 2302530; Adey &Kay (1996), ~ 169: linear, integrins tunor-hom ng;
treatment I nternational applicationscyciized- for conditions related toWD
95I14714) publlshedlntegrln nedlated ceIIuIarJuns 1 1995 V[bvents)
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presently uses the identified peptides to validate drug target$8 Agpril3g03
scaffolds for design of organic conpounds that m ght not have been as 10
easily or as quickly identified through chemcal library screening. Lowran
(1997), Ann. Rev. Biophys. Bionol. Struct. 26: 401 24; Kay et al. (1998),
Esc. Today 3; ; The art would benefit froma process by which such
pepti des '(:oulw %’zr‘gszr eadily yield therapeutic agents. Sununar f%"fm?%@”“‘

I nvention 15 The present invention concerns a process by which the in vivo
half life of one or store biologically active peptides is increased by
fusion with a vehicle. In this |nvention, pharatacol ogically active

conpounds are pelepteddy phage displass whishmaksuggestiurthsrapodificationiofshe one
pepti de that . tis Vi d .. a2 0 protein of interest; and b)
preparing a pﬂﬁg @%?g%f"@?ﬁ%grhﬁ{%%@a% at | east one vehicle covalently
linked to at |east gRfieRretRods\cormparERNRR iaggsimsgggggggﬁﬁae%s& h.)Fsbg .

preferred vehicle is an Fc domai n.” The pept In step (a
are preferabl ypepfidedibrary carebefimsgd tdithe tarpokybleamnusiofthedac répresstd the i p

3 ril 2003 WO QOI 24782 ,PCINS99I Z5044 pept.i de e |inked through the N
or Ag term mis éﬂgtePfPr?ﬁs‘B@ilﬂ . goli. Apot evm-g?segfw P%%WsﬂdﬁHlﬂlégnbel ow.
Derivatives of ' | . onpassed
by this | nvent His CelfEBEes SRERBLARELY AI0H Wi BB ANbe i HeSduigiett o

standard 5 synlipepiéteife(RLR Hérefier idebe AN rdlad intifids £26 call¥ctip!
met hods of preparing peptides and fusion proteins. Conpounds of this

i nventi on t hat refarredtass "Eooolp displaie" do@nother methods transkationiof eandem

st andard or gani hem stry reactjons, in additiqn tq standard,_ peptide
chemi stry roacRNbAdS RALERd BEiorie sihosomeyelease, s 1p2diRI3FRY @hpl ated i s as
t her apeut i, or | A GhA-id | .. have
activity cjic)orrpapg e t(@%&%ﬁ%%ﬁ%&%@é‘%ﬁg nagﬁgglﬂgﬁé%%ﬂnm%scked by

the peptide. | nanddelated methodsare dulledtiobly referrstt fooastbdsenmidisplay. agent s
m ght induce antibodies against the patient's own endogenous |igand; the

vehi cl e- | i nked Othepmethods empiejschemicaplinkage ofipeptidesitg RNA; see, bor t ypi cal | y
no sequence identit | th t nat.u L gand. t hou ; Yof | at ed
as therapeutic%@‘@‘ﬁ%fﬁ%ﬁﬁ%%@%ﬂﬁ@mﬂ%gz@ lin
screening for u@?ﬁo&s‘)&ij ; [ ePFe? (e.qg.,
Fc- SH2 donmai n gg%%l e |nré§ﬁ§a§agg§g§d enpl oyl ngecéé’%l???@yégﬁte f|oc{j%t es. The
vehi cl e, especlRNA-peptidenyreeni.! Chemicdlly derixddipeptide libiariestthvielbeenusef ul
in a nunber of assays. The conpounds of this_invention may be used for

t her apeutic or dgvelopgrdniwhich pepbices ars immobilized; onystehlesnanthiologicalpr i at e

har maceut i cal Ler teri 1 N | ective to 2
B e patent . o TAteHaf, s & PRy PullEnd R b oot heiheRbleliehing” ARt

rel ated aspect ghérnic rived péstide ibidie usesphstolithygrabhyto sbhilpeptides
addi ti onal aspects and advantages of the present invention wll becone
appar ent upon immobitized ooiglags slides {Hereinafternthese andirelatetboratheds are of t he
i nventi on. 3 ri] 2003 WD,00/ 74982 PCIT/ US99125044, Br,i Descri pt.,on of
e  Fi gur &0 F; Gollestively lerted doias ehermica pEBRAR FHAFBIN o ChSRiRLRSPLAS
rocess of the ﬁféﬁﬁﬁ cWh'r&' a Is : -Xﬁ% ' n Fc
Elomai n, which |Sés I'n 13{3 c?e{%e pept i eqéotl\?%lg%? y E";egggresm%h F%Pnaa DNA

5 construct enothernguiativaltanaldgues pasivell as tiohFreptite elementss Botdted in Figure
1, the Fc domains spontaneously forma dimer in this process. Fi

2
shows exenpl ar pigiegisahand chemicalmetheds arq xeviewed in Wﬁllsgﬁemmgﬂéﬁ%r Fc"

in the figure Er@&nt;&gé ﬁ | variants wthin the neaning of "Fc
domai n" her ei nl.’Ce . 1 ] B‘?‘gssﬁeﬁﬁ peptides or 10 |inker-peptide

conmbi nati og as def iczﬁftegaiﬂwai\&%ay diseotagseptide Mimetics 6f anypprotein ows: A,
D: Single disul fide-bonded difners. 1'g@ anti'bodies typically have two

di sul fi de bondusirg phagedisplay and the othenmathodsmentioned mbawe. Theseabl e

domai ns. The Fc domain in_Fi gurej 2A and 2 Dlr;ﬁ%/g ?e f.or

d -
methods have been used for epitope map or 1dengficat?gn of critical .
amino acids in protein-protein interactions, and as leads for the discovery

of new therapeutic agents. E.g., Cortese et al. (1996), Curr. Opin. Biotech. 7:
4




15 truncation between the two disulfide bond sites or by substilApiib2003f a
cysteinyl residue with an unreactive residue (e.g., alanyl). In Figure 2A
the Fc domain is |linked at the am no term nus of the peptides; in 2D, at

t he car boxyl ] . B, E: Doubly disulfide-bonded diners. i.s. . Fc _domain
may be 2 o fc‘)ir’ﬁg@lﬁ#truncati on of the parent antibody to ret}l YRFPRS044
cysteinyl residues in the Fc domain chains or by expression froma
construct including a sequence encodi ng-such an Fc domain. In Figure 2B,
the Fc domain Iing’ed ﬁt t he .am no tegeri nus of the ‘%edoti,des; in ZE, at

i ;
t he car boxyl téiﬁizﬁu epfide Iibraries age Ry bemg usedppst often i immyaeiggicalay be

formed by elim | : | r sl ; . or
Subst i tuti on. | CHiRgFugh 2p BiHE pitehing: RReer ioBl), Tk SBerdsl 1905} 3905,
inpurities forggd by reaction of the cysteinyl residue wth cysteinyl
residues of other I ~ 3 April 2003 WD 00174782 PCTNS99/ 25044 pr ot ei ns
present in the host Qfgpartictilar interest\heteistusemt pieptideflibrindesandiotiwrns i s
sufficient to hold together the diner. Qher diners may be forned by using
Fc domai ns ¥er itQFéH“unﬁrﬁ“d?‘ﬁf‘i#@rYﬁr)f? Rharmacologigally activepeptidesgdy gV . 5
Fi gure 3 shows f r f § QY | t hat
feature tgindemntr“lglg%%tgsﬁg#ﬂt g%&ﬁ%ﬁ%?oﬂe?ép@%g? P\;ﬁ{em%gg?al géfgii—lleg]r e 3A
shows a singl e THaeptides e des@ibédtha lised PUBIRGEBHS, (ach BRvItaR s ruct for
the nolecule. Figure 3B shows a diner in which the linker-peptide portion

i s present on detebyineorporiatedby réferaticee Thephammacglogiactivitysofthei ner

havi ?g t he Pep}dqggéggg é)n [ ndE%{ ,g{:hal ns. Thggsg:g Q}?'L‘agb%%e aC :g: I ![ form
spont aneousl y 5}?6’2’@ LT 19%'5?‘ c
encoding t Si i i i [.a. G ¢ . Lihe
cells cgul iaﬁbe *%@i@%@ﬂ%ﬁ?@‘&ﬁ%ﬁg%ﬁfﬁ‘@eﬁe T At ]%rllla 0 ii%lequrE(i:‘!r\‘j)s&i(%lre Eit he

diners can be {@ges forin \C-terfhindlly ErdgeHlinked diniess)eXpieally ypeptideei ¢ acid and
am no acid seque%ces (SEQ I D NOasﬁyl and 2, respectivgﬂ?) %%/p human 1 gGlL Fc

that may be usdibbranies wiere sereennd for bimding te axreceptar for a pharmacalogicaldyre f or

t he preparation of PEGy| ated tide 19 (SEQ 1D NO, 3). 2 Lgure 6 shows
a synthetic scREHEe PB‘%FHL& rgg rr&?ﬂﬁrkﬁn g@@?&ﬂ'@d“ﬁéﬂﬁ&&rgégzé | D NO
4). Figure?stbgéﬁ } ! j morgiEig aat ID NCS: 5
and 6, respectiv %h%f%{gﬁ%f{eégﬂﬁe??ﬁﬁr}?ﬁ@fas 'Fc-T%ggﬁgExarrpl e 2
hereinafter. 2 5 Figure 8 shows the nucl eotide and am no acid sequences
(SEQ TD. NOS: 7 and 8, respectively) of the nolecule identified as "Fc-TW
TMP" in Exanple 2 hereinafter. ~3 3 April 2003 WO 00/ 24782 PCT/ US99/ 250
Figure 9 shows the nucl eotide and am no aci d sequences (SEQ ID. NCS: 9 and
10, respectively) of the nolecule identified as "TMP TMP-Fc" in Exanple 2
hereinafter. Figure 10 shows the nucl eotide and am no acid sequences (SEQ

I D. 5 NOS:11 and 12, respectively) of the nolecule identified as '"TMP-Fc"
in Exanple 2 hereinafter. Figure 11 shows the nunber of platelets generated
invivo in normal fenmale BDFI mce treated with one 100 ug/ kg bol us

i njection of various conpounds, with the terns defined as follows. 10

PEG MEDF: 20 kD average nol ecul ar wei ght PEG attached by reductive

amnation to the N-term nal am no group of am no acids 1-163 of native
human TPO, which is expressed in E. coli (so that it is not glycosylated);




TMP: the TPO-m netic peptide having the ami no aci d sequence 15 3 April 2003

| EGPTLRQALAARA (SEQ I D NO: 13); TMP-TMP: the TPO-m netic peptide having the
am no acid sequence | EGP' TLROQALAA. RA- GGGGGGEGEGE | EGPT' LRQALA. ARA (SEQ I D

NO: 14); PEG TMP- TMP: the peptide of SEQ ID NO 14, wherein the PEG 2 0 group
|s_a 5_kD quvgg@,zmiecul ar wei ght PEG attached as shown in Fi M’ﬁsé}ﬁm“
Fc- TMP- TMP: t he conpound of SEQ ID NO 8 (Figure 8) dinerized

i dentical second nmononer (i.e., Cys residues 7 and 10 are bound to the
corresponding Cys residues in the second 2 5 nononer to forma diner, as

shown in Figure 2): and TMP- -F¢c ig the ¢ ound of SEQ I D NO 10 (Fi gure
9) dinmerized in the sane vvay%l? -%%0%5 Y a¢ ‘{EPSEHEES domain is

attached at twwmﬁemﬂm—
TMP- TMP pepti de. 3 Apri WO 00334 si  PCT/ US99/ 25044 Fi gure 12 shows

t he nunber of plgzﬂ‘&fs genBRENEY i vi Fharmagologig DRl nilkeferencgied with
vari ous conpoundpeptilever eproteiniofpl ant ed aetinity c punps over a 7-day
period. The conpounds are aintdedsthed for Figure 7. 5 Figure 13 shows the
nucl eoti de and™ ¢iiapéptide| 0 ERQ veee (SEQ EPOImimeie. | 0 WHEhtoR et Al regey, 1 vel v)
of the nol ecul e aidg}‘p%ei.fied as " F@ EMP' in Exanple 3 hesggﬁg%?gglﬁggure | 4
shows the nucl eothofl@edand am no aci d sequences (SEQ | D N&::Pat. Noas 7731588,
respectively) of the nolecule identified as "EMP-Fc" i issdedJunxatmioes ©
hereinafter. Figure 15 shows the nucleotide and an no sightosetalences ( SEQ
| D NOS: 19 and 2@C:-terminglipct i BRO yaceptdr t he noERQ-mimeticdent i Liveah gisl. (1086, EMP- Fc
in Exanpl e 3 hecwssrlitkedr . Fi gure 16 shows the nucl eot i SelensaR7dmb4d 1aci d
sequences (SEQ | DIMINCS: 21 and 22, respectively) of Wiightonebal 1987),
identified as "Fc-EMP-EMP' in Exanple 3 hereinafter. FiSdg ;':":"“":”o
show t he DNA sequence (SEQ ID NO 23) inserted into pCI’£16"tp’éI RN the
uni que Aatl1 (position #4364 in pCFML656) and S~cll ( .'v' -'.‘,'1 -1- I n
pCFML656) restriction sites to 2 0 form expression pla Ch gD 182 “(ATCC
accessi on no. 98t%S OUEEA Lo oW SIYOUS e eVl e Zamprya) e BinlePY. v~ - and
hemmtocrit generated in vivo Tn Rormel fena SEBEL Tr ai- ;:ﬁ?-rq Wi't h one
100 ~. g/ kg bol us injection of various conpounds. Figur §shS6e. Y569 t Ne sane
results with EReF AL 0 W ItMpt 00 U0 KU TRO-nikAslic UCT | VOWHa e 8L (P397 day
m cro-osnotic punp wth the EMPs delivered at 100 ug/ k@giehdd37¢: £596-9;
30U mouse. (I n both experinments, neutrophils, |ynphocyiss. PsanNd. B8 481t S
were.unaffected.) In these figures, the terns axe defi iesdedRebf 8l1983:4LLS.
Fc- EMP. the conmpound of SEQ I D NO: 16 (Figure 13) di ner iPakovd,932.946,
00y 24755 P BT Toun R L he oot BPTITRAG Oys R RALETET. Th
00/ 24782 PCT/ US$p™ bouné- the corr fg Cys ] ' t he
second nonomner €S 'U?lf‘ﬁi’a di mér, as shown in Figure 2): SeRpea=/E 1896-° onpound
: > 2V

of SEQ ID No: 1 sulfide- 2T stimulation of Paukovits gt al. (1984),
linked dimer hematopoiesis Hoppe-Seviers Z.
(“G-CSF-mimetic”) Physiol. Chem. 365: 303-
11; Lasrum gt al. (1988),
. 16: 274-80
alkylene- G-CSF-mimetic Bhatnagar et al. (1996),
linked dimer o Med, Chem. 39: 3814-
9; Cuthbertson gt al.
(1997), 1. Med. Chem.
40: 2876-82; King et al.
(1991), Exp, Hematal.
19:481; King et al.
(1995), Blood 86 (Suppl.
1). 309a
linear IL-1 receptor inflammatory and U.S. Pat. No. 5,608,035,
autoimmune diseases  U.S. Pat. No. 5,786,331;
(“IL-1 antagonist” or U.S-Pat. No. 5,880,096;
“|IL-1ra-mimetic”) Yanofsky gt al. (1996),

* The protein listed in this column may be bound by the associated peptide (e.g.._EPO
receptor, IL.-1 receptor) or mimicked by the associated peptide. The ref'erences listed for
each clarify whether the molecule is bound byLor mimicked by the peptides.



the same way as Fc- EMP except that the Fc domain is attached at 3%Apgrheo03
C-termnal end rather than the N-term nal end of the EMP peptide.

"EMP- EMP- Fc" refers to a tandemrepeat of the sanme peptide (SEQ I D NO 20)
attached to the same Fc domain by the carboxyl term nus of the peptides.
"Fc- EMP- EMP" 1 YQPU2478 t he sane tandem 10 repeat of the pepti de HOTVUSSDRS4
the sanme Fc donain attached at the amno term nus of the tandemrepeat. All
nol ecul es are expressed in E. coli and so are not glycosylated. Figures 19A
and 19B show t he nucl eoti-de and ami no acid sequences (SEQ I D NCS: 1055 and
1056) of the Fc-TNF-a inhibitor fusion nolecule 15 descrphediatiaday BEpbs: 4
hereafter Figures 20A and 20B show the nucl eoti de and ardem; Akason gt@afjuences
(SEQ | D NOS: 1057 and 1058) of the TNF-a inhibitor-Fc fusi189)nhBietGhem.
described in Exanple 4 hereinafter. Figures 21A and 21B #6305 F83:inucl eot i de
and anino acid sequences 2 0 (SEQ | D NOS: 1059 and 1060) erquii@ﬂlél-ﬁﬁgll)

ant agoni st fusion nol ecul e described in Exanple 5 herei Sl ——in 1485 22A
and 22B show t he nucl eoti de and am no aci d sequences (SEgh{ v A§IS
1062) of the ILW um oot =27 .‘"Uﬂlmefi bcu
herei nafter. 5 F| es 23A ‘ ’e and 23C| WOF Re nuc
aci d sequences (SEQ I D NGs: 10 1064) 1
nol ecul e described in Exanple [ nafter i~ 3 A

aci d sequences (SEQ I D NOS: 1065 and 1066) of the VEGF anecml St 'fusi on
mol ecul e descr i begtragepidéanp! €TIAANMAL ! Nal t QTLANN{NERS ukOfiot S The
nucl eoti de and am disulidei d sequences 5 (SEQ | D NOS: 1067 aigatyrd @fach Offs: 2

Fc- MVP inhi bitor_f bended nol ecul e described in Exanple 7 ®ereinafter.

Fi gures 26A and 26GRosycliov t HENFuedceptdn de aTNF-amntagonisci d SsEekasakigal (1SEX) | D
NCS: 1069 and 1070) of the MVP inhibitor-Fc fusion nol eculiaturd@iatechbisd 266
Exanpl e 7 hereinafter. 10 Detail ed Description of the | nKPePMQQﬁ*ﬁQ%%‘l nition
of Terms The terns used throughout this speC|f|cat|on ar%’ v H@@"&?@'&

foll ows, unl ess-ethe :

"conpri sing” means lf"ﬁﬁ't a coM Btﬂ?ap'ﬂ'ay il é"@g@f’%ddl t?'B'r‘R%P 0) ‘érdds on
ei ther ‘or both e o any et 5t

t hese addi ti onal a e§C|ds sioul d not aﬁ\,&w‘ du ,- B | %‘Hﬁ 7.'_1t he
activity of the comad The term "vehi cl €' qdogdes o MEFkisE bl Qoddyat
prevents degradation and/or increases hal fcgblafng mﬂ i t7y519r2$duces
| unogeni city, “OT fhekk T NCT €AGRABUIRAT OT OB8iledhesion. prode

protein. Exenplary vehl cl es incl ude anc&mr&mnmmm(nwmh WQQd gda.aas
well as a linear polynmer (e.g., polyethwoenehgdling almof PEG , pol yl ysine,
dextran, a c.); a branched-chai n pol yner métestasis {ameulncanpl e, U. S. Pat ent No.
4,289,872 to Denkenwalter et al i ssued QPMZ‘)J 15.1981:- .5 229 490 to
Tam issued July 20ineao3; WWoC4bindieg) 2| 259 any-thrprekatiet et ldrsealal (189l 28
Cctober 1993); a lipid; a CPFBFE‘S(P@@I gr oup (such as a siielle -27%‘4553'

car bohydrate or -6 352661 : Ay a AR

pol ypepti de or peptT0 u%%??g;;i )
further described hereinafter. its receptor (eg, 7129-33 Intematlonal
angiogenesis, tumor cell  appiication WO
invasion and metastasis); 97/35989, published
(‘UKR antagonist”) October 2, 1997

linear Mdm2, Hdm2  Inhibition of inactivation of  Picksley gt al. (1994),

p53 mediated by Mdm2 or  Qncogene 9: 2523-9;
hdm2; anti-tumor Bottger gt al. (1997) J.
(“Mdm/hdm antagonist”)  Mol, Biol. 269: 744-56;

Botiger et al. (1896),

£a
Q
(]
*
<
m

13: 2141-7
" linear p21 WAFT . anti-tumor by mimicking - Batt at gl. (1997), Curt, . -
the activity of p21**" __ Biol. 7: 71-80
linear farnesyl anti-cancer by preventing _ Gibbs et al. (1994), Cell

®* FTS is a thymic hormone mimicked by the molecule of this invention rather than a
receptor bound by the molecule of this invention.

2



3 April 2003 WO 001 24782 PCT/ US99l 25044 The term "native Fc" red dpsl2@3
nol ecul e or sequence conprising the sequence of a non-antigen-bi ndi ng
fragment resulting fromdigestion of whol e antibody, whether in nononeric
or nultinmeric form The original immnoglobulin source of the native Fc is
preferably ofwdgeedys®ri gin and 5 may be any of the i munogl Obuﬂ’if‘ﬁﬁswzsm
al though 1gd@ and 1g& are preferred. Native Fc's are nmade up of nonofmeri c
pol ypeptldes that may be linked into dineric or nultinmeric fornms by

covalent (i.e., disulfide-bonds) and non-coval ent associ ati on. The nunber
of 1nternol ecuI ar di suI fi d‘?rapé?g bet el B rg;' 6 oné ul;uw. 1s7 of nat| ve Fc
ol ecul es 10 ramops R efbolieT T Lr ARG =" L gt) or
subcl ass (e.g., Ig . IgGZ ,:,g1 gAI lOlO -P'CA t|on ﬁeex ”“‘ :" %. dthdeve Fc
is a disulfidebonded dimer resulti ng AdthesHene d1 9EeSRLA u otdl (1 (see
Ellison et al. (1982), Nucl e| c Aads Res 10 4 1 9) TRe 751 ﬁéggve Fc"

as used herei i Slirganer 1 C )/BR3 TTONO 13Af-tancer® ggaf 1 Of NB.

15 The term"Fc variant” reaghgngo a nokmub@wghrwmequeng@]%ﬂag@ﬁg@dl fied
froma native Fc but still conprises m.hmudyragnesmﬁaseé ONu biek. (3984, T8
receptor, FcRn._lnternational applications WO 97/346317§:988845shed 25

Sept enmber 1997) alribak\O 96/ 32&% “descr aftecanoee by mimigkinge  Fatragusigsal. @998)e] | as
interaction with the salvage receptor, adidyatpéhegeby Con@igidgsed 2 0 by
reference. Thus, the term"Fc variant "lnbibﬂnsmd@§@dhml ecuI e or sequence

that i s hunanized Q. a . non-hiunn nacompiexHtp16mi 03 =
conprises sites t#nearmy besf“eh’ﬂ'\/ed be@t‘ﬂ?ﬁ'@"? ?ﬁ“ow utter aLiglt (1P97).
features or biological activity that af@vaign 9doq  Rigehant 3659388-84

nol ecul es of the present invention. T §° s, "Fc variant" conprises 2
5 a nol ecul e or sequence that |acks o iF"itve Fc sites or residues
that affect or—e T “;f“ r* of -
inconmpatibility qeﬁasele ’;-o ost c - %neut o %5%&%&}’ upon
expression in a sel ected hoSt cell, (4) ‘éﬁsg b 1Até Hggd aCt10n with
conpl enent, (6) binding to an Fc recept(qui ot ban a sal vage receptor, or

3 April 2003 WO 00/ 24782 PCT/ US99/ 25044 ( mhipRérs body dependent cel |l ul ar
cytotoxicity (ADClgear FC VoSHIdUmaina' € UJC teatmbi@f SHa-1 UT | RRKleSRanI(1 "994") o
herei nafter. The term "Fc domai n" encaigians disedsaistates FEMBQA). 3: 5698-5604t

nol ecul es and sequences as def i ned abovgSH3antagohist™)Fc v Sparssndtal. £1994ndi i ve 5
Fc's, the term"Fc domai n" includes nol ecul es i n nononBigk.€hem. 369! 23868 i c

form whet her digested from whol e antibody or producedbiSpageiasel (8%s. The

term"nultinmer" as applled to Fc donains or nolecul es «omai ns
refers to nol '

coval ently, noncoV®®nt | y %m P *‘u nots y (198 bo-
interactions. |1gG nol ecul ¥8 > 1 gV =l Q?D
dimers; and | g&—T e T be
formed by exploiting the sequence and # &sé”a% Vi Neronsiible 1 g
source of the Fc or by 15 derivati zi ng(gm.,dég gt»)bel YEuPdpesn patéritt | ve Fc.

The term"diner" as applied to Fc donmi ns or ecuI es agplicaioh EPIOF16C
dormains refers to nol ecul es having two pol ypept| de chabBtt; patsisied Juhe §,
covalently or non-covalently. Thus. exenplary diners wi®d®n the scope of
th| s invention arkneas showtcalmeddingur e 2aimedultn griagonist s Pletberatalatt®99)ng” and
"derivative" or ‘cyeliged/ati zed" conprise processes and r n%gﬁJ
respectively in which (1) the conpound has a cyclic p§$
cross-1linking between cysteinyl residues within the co
conpound is cross-linked or has a cross-linking site;
conmpound has a cystelnyl 2 5 residue and thus forns cr
culture or in 4 —preti-ttly t o}

non- pept i dyl |inkd@&:, ( Qb ERi WO 14
-NRY(Q OR', i PAR(UISR ﬁ&hB&nhtB&'uﬂFOU%vpﬁewW' tuted or
unsubstituted benzyl oxycar bonyl - NF| | Abildihy pateleR gwogboah@uignae

substituents are ig 3 April 2003 V\Da 5@4&;&3& I6/SO Mardh; 1997; W | ned
hereinafter; (5) the C-termnus is rep wo;d-udbmaltrﬁ(O)RZQerommmismuerel n
R2, -R and R are as defined hereinaf t estepparosis, m@econmﬁmmdl@ 1998vWc h
i ndi vidual am no acid npi eties_are npupiii, angicgenesisg 99/P4462 pubilished Mey
capabl e of reacting with sel ected side chaigns or term nal 5 reS| dues.
Derivatives are further described hereinafter. The term "peptide" refers to
nol ecul es of 2 to 40 amno acids, with nolecules of 3 to 20 am no ands
preferred and those of 6 to 15 ami no acids nost preferred. Exenplary

pepti des nmay be randomy generated by any of the nethods cited above,
carrled in a peptlde I|brary (e. g., a phage 10 dlsplay I|brary) or derived

. o, —— M. T} I R Y 1 Y L Y




15 naturally occurring nol ecul e. Exenplary methods for identifyBndgripeqidi de
sequences include phage display, E. coli display, ribosone display, RNA
peptide screeni ng, chem cal screening, and the like. The term

"phar macol ogi cal b@ active" neans that a substance so described is
deternmined toYWR0#4382 i vity that affects a nedical parameter 2 RECT(ES9925044
bl ood pressure, blood cell count, cholesterol |evel) or disease state
(e.g., cancer, autoinmune disorders). Thus, pharmacol ogically active

pepti des conprise agonisti-c or mnetic and antagoni stic peptides as defined
bel ow. The terms "-mnetic peptide” antbrireatgenosdanpe?t | 2; 1999¢KRRef &) 2@ 2 5
pepti de havi ng bi ol ogl cal act | Vi ty conpaandm"mrtrwa@onproteme)(deagl Ché&O, TPO,
GCSF) that inte 0 ggring) ' R79{1085

i ncl ude pepti desCYF"‘Fai!neﬁhdl F'@@WSW aﬂdm dreswentaqftnﬂemmytouf éNCbSQiQQQBﬁ published
i nterest, such as by potenti”ﬁ’taii‘t‘l| at he ef AREAWOIHMURH e naMarch 2 (1P%fhand of the
protein of interest: see, forMas JE, t he CBIeNS i netic peptides listed in
Tables 2 ~-D 3 April 2063™ °6§ng 782 PCTI US99175044 and 7. Thus, the
term"EPO-mnetic peptlde" 1] ,' 3gS any peptldes that . can be |dent|f|ed
or derived as d e+ TEe—e 458
Naranda et al. (1999,
reference in Table 2 |dent|P| ofe. c SMBk
Those of ordinary skill in the art appr @gh@g"edgmﬁaeach of 1 e et ences
enabl es one to select different pepti de%agth@mc@qwail |y discl osed t herein by
foll ovm ng the disclosed procedures w th geuwi, ehiditibn pept i de |ibraries. The
term"TPO-m netic peptide" conprises pepbimbes sédnatboncan be 1 o identified or
derived as described in Cwirla et al. (mmfayanSsl'emme 276:1696 9 , U S

Pat. Nos. 5, 86

identified as havilifgarrPO- ni neactedials ubj eét‘“bﬁ%l@ tSEPt'C sheckire| U-SaRatiNi 5187G151pat ent
application, " Thronbop0| et '!P°EQ!¥F§6’undsd'3°’qel'sl ix U[ﬁﬁb@\%n 'M@W@PGWTQQH and
her eby i ncor porat-ed—by re : B ha :
appreci ate that elinegr ?é? yblished nt
pepti des than ag o disclosed therein by follow ng t g dP sed
procedures wth bi 'g/ t peptide libraries. The term"GCSF mmnetic
pepti de" conpri Wiy : 5

Paukovits et al. 513 o9
any of the ref erences in Table 2 identifi ed;.sgﬁjefgaw ng G CSF m met I ¢ subj ect
matter. Those OT Qingamary SKIGILg N LNE al{ oaneBEC! al € ( BPD 7RP6aa, pUblighags e
ref erences enables one to select different peptides thgg\m;ttm | y discl osed
therein by foll owmimgat he dTsiEigamed2pr ocedures w t h di f f Bursstdin (1988)| de
libraries. 2 5_The term "CTLA4-m netic peptide" conpri sBigeheny 2p4p86-Ues t hat
can be identified lomeaderi ved Anwlilescri bed i n Fukunot o eGOwarﬂQmm Nat ur e

Bi otech. 16: 267 70. Those of ordinary skill in the art BgbAlStle t hat each
of these references_enahles one to select differen ---’iE:a'-”- : al |y
~'r 3 April 2003ngy oona‘%’%‘%@'t‘ﬁs%nsoaa di scl osed l‘: wra{1933).B8BCy i ng
the discl osed procedues hi—f -6 B0t i35

" - ant agoni st pep‘in'e""eﬁ‘r " nh tor peB’tt ' ':tg;lé;‘f;t o jat

bl ocks or in some way interferes with té" c3“g afyl  ac t he
associ ated protein of interest, or has i %F&G ttivity conparable to a
known ant agoni st or i nhibitor of the ass g,qstrotel n of i nterest. Thus,

the term " TNF- BIoh aA& S = 90)] [ERhre | | | ed

P )i
or derived as descri bed in Takasaki et aaiounnﬁuhgal%brue&bt umg_& quatabqu
15:1266-70 or any of the references in Talunorgromttenti fi ed as having TNF 10

antagoni stic subject matter. Those of or dMMiiphishor') | in the art apprecjate
that each of these referentiGH fragmbites one to select di IE&%;Nméﬁg,& t han
actual Iy disclosed therein HBchistatih owi ng intintion otpiatelsled pEarH8RE)akiiglt h
agg_e_g_ation Chism,, 263:19827-32. .
linear SLE WO 96/30057, published
autoantibody October 3, 1996
GD1alpha suppression of fumor Ishikawa et gl. (1998),

metastasis EEBS Lett, 441 (1): 204
antiphospholipid __endothelial cell activation, Blank gt.al (1998), Proc,

4




different peptide libraries. The terns "IL-1 antagoni st" and 3 April 2003
"IL-lra-m netic peptide" 15 conprises peptides that inhibit or

down-regul ate activation of the IL-1 receptor by IL-1. IL-1 receptor
activation results fromformation of a conplex among IL-1, IL-1 receptor,
and IL-1 recepwoosggygssory protein. IL-1 antagonist or IL | 1 a- rgc@Gddense.
peptides bind to IL-1, IL-1 receptor, or IL-1 receptor accessory protein
and obstruct conplex formation anobng 2 o.any two or three conponents of the
conpl ex. Exenplary IL-1 antagoni st or IL- Ira mnetic peptrdes can be
identified or de o2 > N

5,880,096, or any of the ref L Grofmel( 2k > )
IL-Ira-mmetic or IL-1 antagogizapnC subj eQﬁror'ﬂB&eH%hc Those of ord| nary ski | |
in the art appreaate that eacaht.m.eghese 2 Dphesdmehgnces enabl es one to

sel ect different peptides than actually trdomisdcpdpenial &er ei n by foll owi ng the
di scl osed procedures with different peptirdaurdentietaiiosss. The term

" VEGF- ant agoni st peimearde” cDOpl Receptopept | desdidtess can beWOdBS/M214, poblished
derived as described in Fairibetichain (1008) . Bi ochem 37:Apr18 1896Apri| 2003
WO 00/ Z4782 PCTNS99I 25044 17754-64, and in any of the references in Table 2
identified as having VEG--antagonistic subject matter. Those of ordinar
skill in the art appr?@Pﬂ@@sﬂmhféﬂﬂcbyﬁﬁpﬂﬂébbr%fséﬁ%% %‘r‘%lb?@smSﬂEdQ%

sel ect different pepti t.ha dis sed therein oW t he
di scl osed 5 p'rocgg e@glg ﬁeH&PPgﬁeéﬁ ?f?Pg ¢ RBE ¥ erﬁl}%x t|ll“ﬁ¥' H&ﬂ\‘?&

I nhi bitor peptid ePikLSH éég_ﬁgs I ved as
descri bed in Koi 3§ﬁl‘ei§rm%g§g§i'egNggltre gil;gt%et(ezﬁéﬂ 8- 74" angqvn gr?;/éof t he
references i rb Talhpidly reimoved iir divseitieeribygreviaPfiltrdtion, tellylas alepearicenat t er .

Those of ordi nary skr Il in the art appre&‘eate that 10 each of these
ref erences enabl &echanisms inthesetignloende hpbﬁtsremsortme@mﬂeg;adﬂtm osed

| braries, Addi ¢ PR 0%PhEecBR O el RAchGs P brla” A SRl ﬁrrpea%onpounds

of this inventi O@ré’deﬁ ﬂés%émﬁﬁﬁa%égﬁdﬂs% velidafel il

acceptable salts ant any salts t'hat are known or late d| scovered to
be pharmaceutic abtaffczlds émt dédign oSorgamq:)emmpDundsr&m Ilmghanet havebesdreas

trifl uoroacet at e rohal i d uc, S dr,ochl ori and dr obr om de;
sul fate; ci tJroat e! ‘E Pr 2t qu k%‘-&g@g é}egpgaldlﬁ Pﬂ%’@m&ﬁ conmpounds

2 0 In eras. P@?‘)'Rﬂﬁiﬂév Bispliye, BGRA, Sinich 80401 981y bt ¢
this |nvent|on e pepti e

peptides N-term masso;rbﬁxgmiwiraagsmms 'lrﬁmmmabenemﬁrdm arpi-cmeséby of
this invention may be described by the followng fornula |: a ~' ( ~2)b

wherein: F is awhighsueh pgptides 9&#151 merereadifyyield therapgutic Xg%ﬁse each

i ndependent|y selected from - (L)~P -(L'")~ P -(L")a

P-(L~~ P3, and -(L')~ P'-(L2)a Pz- (L‘)""“I‘{;'“F'Eé#“@‘%’-“g% 3 April 2003 WO
00/ 24782 PCH 4JS99/ 250 hehpreséttt 1n5’enuék{‘€orﬁ:@rﬁ§ £ peécels by WHaeh drex viveaslences
of pharmacol ogi cally acti‘'ve peptid

life of one or more blologmally active peptides is increased by fusion with

a vehicle. In this invention, pharmacologically active compounds are
prepared by a process comprising;:
a) selecting at least one peptide that modulates the activity of a
20 protein of interest; and
b)  preparing a pharmacologic agent comprising at least one
vehicle covalently linked to at least one amino acid sequence
of the selected peptide. T :
The preferred vehicle is an Fc domain. The peptides screened in step (a)

25  are preferably expressed in a phage display library. The vehicle and the
lo



(

L', L', L') and L' are each independently linkers; and a, b, c, Hapf2088d f
are each independently 4 or 1, provided that at 5 |east one of a and b s
1. Thus, conpound | conprises preferred conpounds of the fornmulae Il X -F
and nmultimers thereof wherein FF' is an Fc domain and is attached at the C
10 term nus &fo¥or2e478d | ~, -X2 and multiners thereof wherein F ,Jcé.ﬂgggwgﬁ“
domain and is attached at the Ntermnus of X=; 15 IV F -(~")~ P, an

mul timers thereof wherein FF is an Fc domain and is attached at the N
termnus of -(L~)~ P ; and V 20 F-(L')~ P -(L2)a" Pz and nmultimers thereof

wherein F is domain d i t t ~t.he N tersmnus aof

TETR LD oS HbpHRsREY R S Br g TS B C R Eplls SThA PenBts o et on

with the preseRiehidi93desfribéd fldthér BelbW! DeRivaFioss ofthe aB%QE'cQﬁ-t?th&ﬁE mmc
the 2 5 activity of FrPO TPO, growth hornone, G CSF, GW CSF, FL-Tra,

| eptin, CTLA4, (déseribed below) arealsd Ereornpassed ity thés iaventjoni sts are al so of

interest, particul a&l% t hose antagonistic to the activi tg of TNF, leptin,

any of the interl eudii§Fompoundsof this invention maybe prapased hy standardn

Cnotuding 53 AR shEnGR R Sirms N B RE R b osh eibodai tee

nenbr ane-trans ?g?%‘?g% g?‘giaiiié@ﬁnd fiélof PRoteirtss - Corhpothds bR s fvintidn tRat

pepti des may b by net hods“described In the references cited in
thi s speci f i caehoompass nompeptidieqrortions mayHzpsyrdhesized by standard oegerde , i s
useful in generatin eptides for,use 5 in the present invention, It has
been st at ed th&ﬁe@FHF%FnQEFéeﬂﬁu?? stangard Bé@t‘& chefRistry, reaphionfes can
be used to identy ﬁ%%B | i gands for any site of any gene product.
Dedman et al . ?ﬁ}b%% . ?%I._Chem 268: 23025-30. Phage display is
particularly well sheqstimary usetsnteiplateddshs degapdistic & prbphglactien
proteins of interest as cell surface receptors or any 10 protéins having

| i near epi t opeagemsi The vehicle-linked peptide may hareactivityl comparablexo29or Kay ‘et
. (1998), Dr Di sc. Tqd 3. 370-8, Such, t el t i vel

o C1o08) "Brug Boe Tadey % 86 SUCh RS g e vl

Res. 17(5): 6713 4kionVekftRir RattirhFifardibseddhd u@faﬁ%ﬁ{nﬁ%ﬁ 1&@5‘%‘

prot ei ns of interes? ‘are preferre or use I n 'S i

particul arly paatibodizd againse thé paeait'siesm @hdoptaass liguid; the deliielecliriidd ne
oot or cEile. pepldRagpisis fimpiall by bAVING AR OR rPigalione sequncadentity
recept or chbele. , g
Experinmentalis 43??6@5 'ZE ]vﬁué%@is her eby i ncorporated by reference. Anobng
t hese receptoré‘,’1 %R% e ‘are the CKRs (family I in 2 0 Table 3). The
receptor classifi catylgho sﬁyican Rted aé’&erap"'euﬁé@éen@@@m Q524782
PCT/ US99125f 144 Tabl e 3- g}toki ne Receptors O assified by Receptor Code C

t oki nes1i ands_ oRéhis imventibrputayralso/bebseful insceening forsuchiagents. For
TP phbn e oubdpdedn R e O b A

I L- 3. 3.sh d . B i ; 5 Sk Ngl e
chai n RTPG C prive<es Etploy}l Ut e afed pRbls. ThEefics, Especi il kemay 10,
BCRF- 1, 11. | L- hiakeinsolubid peptided sulableand thiis histfid iy) a atymiset)of aksdys.

I nterferon RL. | FNA t, IFN-p2. IFN2. IFNGRIV. I1L-1 ligandsl.1L-1a) IL-1 ~,
IL-1V. IL-t RL aV. omperds qﬁ\thxsgsnvmpowmw@#mdg r themapepfigor cpao

L, CD30L, CD27 LV ' . ' : e e Rl. CXCRI L- 8, GRO
p) r) IF-10, PF&’E{’P@%EW‘E%E i M@&%@W&ﬁa@

M P1~, MCP- 1, 2, $iAriRAbGESua? ehrier iRaterialodik hdesnidteti fatoRE

| L-17R belongs™to the CKR famly but is not assigned to any of the 4

i ndi cat ed 2%ibj arpdtient, suchiasra hiaNany(prothes mmampud) ingreeidthereof.s Ofherd.

Hemat opol eti ¢ cyt okj nes, IL-%R%EQ&!S and i.nterterons do not possess
functional int *Flatedaspestsare al§ e g mstant MYCRRPRcul es for the

cyt oki nes are JAK's, 4 - L-14, ,l.L-16
end | L-18 have been Q‘%ﬁg@‘%@ﬁg@@##%f%%g&%ﬁgﬁgkg%epkey remai n
unassi gned. TNinv@Res Wikl beéSmedppafért updnsionBiderativn 8£eHe figres andecul es
for signal transductlon including "death domain® of FAS R and 55 kDa TNF-aR
t hat parti ci patdetailed déssription efitbeinvesttionst s. N~FI TNF R can bi nd both NGF
and related factors as well as TNF |igands. Chenokine receptors are G

prot ei n-coupl ed) seven transnenbrane (7TMIserpentine) donmain receptors.




The Dusty bl ood group antigen (DARC) is an erythrocyte receptor3 Apst200an
bi nd several different chenokines. It belongs to the i munogl obulin
superfam |y but characteristics of its signal transduction events remain
uncl ear. 3 April 2003 wo oon4~a2 rs PCT/US99ns044 1. TK sub-fa 1.1 1gTK
11 Ri .2lg .3Cysteine-richTK-11.4Cystelne richTK-111. |

knot TK V2. STiI?ésdl?égZEr?‘i | ~ Exenpl ary peptides for this invention P%F)z%
Tables 4 through 5 10 15 20 20 bel ow. These peptides may be prepared by
met hods disclosed in the.art. Single letter am no and abbreviations are
used. The X in these sequences ﬁanﬁthr,ougho t tgi,s speci fication, unless
specified otherwise in a partiBtiefPeseeiptanof theFiguresat any of the 20

naturally occurring 1.0 i i

nat ural 1Y Qoour ! IR s 4 St BYeAMLRIT o oMLy LRGSR,
linkers, and aof ghe inveftchi Inkbik prefembd prédess, the VeRRIL isAntFtedémBie.  Li nkers
are listed as "A" and nay be any of the |inkers described herein. Tandem

repeats and | i which isdinkeshtoshepaphidetcovalentlyhyhexpression framt ayDN¥y pept i de
t ai ni t ei nyl i d AN d with t her,

Oys- cont ar i not AT encanngdioh the BF ot Anci s #pPHOS: RRROIA & ven ol e

A few crosslin a . i i o : | havi ng

nore than one %ﬁnggéﬁéﬂﬁé%%ﬂggﬁge#%@gﬁﬁgﬁ Fg%ﬁé%ﬂo d, as well;

see, for exanple, ERfhifeTshows@rmpiasy Fodimbisthat mhy IRvdeiveiirem an

i ntrapeptide disul fide-bonded peptides are specified’in the table. Any of
t hese pept i deslgtl abtbody. “Faf’iin dhie figurkrepredents amy of the Fowariarite within

derivatized ex |l es are provjded. i,n the 1ahl e. rivatized peptides in
The neur otrophﬁ{‘?‘&\?m eﬁc‘iﬂ%’é‘sg}ﬁrﬁ‘l“e &l taNAGE/ FRPeEERERRRH Sfs0. 1.1

SCF) M CSh,q P A ELT-31 .\ Fer Thes . EGF,
TGF-a, W 0 ?@%ﬁ? gﬁf‘g'—‘hﬁ"ﬂs@}éeﬁf‘efl?‘?gﬁ A i‘léﬁﬁéﬁg‘%ﬁ TR NT- 4
3 April 2003 V{3 flibivs?82 PCTNS99I 25044 t he tabl es are exenplary rather than
limting, as the associated underivatized peptides may be enployed in this

i nvention, as wel | . A-B): Single disulfide-bondedidimers dged apsippdiesdypically nay be
d with 1 g h i NGO 1 No, i h -NH . F
dortvat i ves | nhve e figiRds bads 3P B Hindd repicRtRers Ho PR A | s

ot her than am i@hle U drhising HE%) } i QPTHF? ich
signifies any g fﬁﬂg(argm etl 'gg%%lgés?rsl edﬁ?ﬁ%gét)%é;g@et a %?fg%hél)adl Med.
Chem 39: 138l4ranaatiobetvenrt thertwa disulfidelldsng sites drtlsl sublstitutiéf of 8876- 82,

which are incorporated by reference. The J sybstituent and the Z
substituents (g¥teinyl residue Y‘ZMWWU@W%&HE i(%g'tﬁ-g:“}’ﬁaf‘? %me 24,608, 035
, 5,786, 331, an ' [Weio{a]AaleTa] 0 he
EPO- m netic seg}fgl'r’](gégn'%%ggl IW%E a%:&ggttl tue %g;f%e PE#%[%%@FDE% % he

i nteger "n" ar earboxyefertigtus.n WO 96 /40772, which is incorporated by

reference. The substituent sb(;é_err " "o," and "+" are as defined in Sparks
et al. (1996), ProcB, ExPpub uulflsiﬁ-bom@ddmgmﬁhqummmﬁé\eeby

i ncor por ated by reference. X, . _and re as. defined in U S Pat.
No. 5,773, 9,y‘?ﬁﬁ?‘i‘ﬁ’)’?’%?é@%ﬁ%?ﬂ%%ﬁbﬁéyﬁ%@?’éﬁ%%‘?‘?ﬂ%ﬂ that: for
i ntegrin bindi @Eéﬁt ; mvéﬁ ) olvii : as defined
in Internati ongﬁhapp 1{:1@??8;&50. 9 147%%4l?yp l]\éiss;%%gro\]rﬁggoil{??ggg and WO
97/ 08203, publ irehedinigha sdquent® éricodihgsiicl? afl Ferdomainoln Figure 2Bathedrdy
reference; and for VII!-mpetic peptides, X, ﬁ; Xoq ,Xé_E@XS X,, Xy X6
and Z and the famaisislinkedat theAminotemninussf the pephides;indFeat e i shed
Oct ober 30, 1997 V\hifw_jﬁgng so incorporated by reference. Xaa and Yaa bel ow
are as defi nedc?rrk’ 98/'099385, published March 12,1998, which is

i ncor poratgg by ref € gnRRncdPalenf\@nerdBrhisA’dombainaidy be fofreed bydef i ned in
I nternational application WO 98/53842, published Decenber 3,1998, which is
i ncor por at ed bgliméhaticm oftheXtysteinyl vesiduea by eithen trmutsation pr substitationas .
defined in Eurgpean appljcatign EP 0 911 " STKS, enconpass ny ot her
TGF-S-rel ated %WX getoe Gﬁh@yﬂﬁ’é\ﬁrwg&ém%ﬁ% W&’g&éaref
intrinsic part [ e L Les « ko ' RKF) .
The. ensymes. pal e By SEARFFRY e naff i rthihe vaRE Bditiny] AiducT adiet T
3 April 2003 WO 00! 24982 PGINS99/ 25044 393, published April 28,1999.

Resi dues appearing in boldface are D amino acids-All peptides are |inked

t hrough peptide bonds unl ess otherwi se nof®d. Abbreviations are |isted at
the end of this specification. In the "SEQ ID NO. " colum, "NR' neans that
no sequence listing is required 5 for the given sequence. Table 4--1L1

ant agoni st pepti de sequences Sequence/structureS EQ ID NGO z 0z21zXXQZ

XX907~Z -908D YZ909Z D YZ910Z ~Z L917NI979TANVSSFEW PYYWQPYALPL
~213SW DYGYWQPYALP1SGL214ETPFTWEESNAYYWOPYAL PL2 15ENTYSPNWADSMY

NN Z AL NI /A SN 1721 IR IFF "y AE= I\ A ASNA 'S\ ZA 1L NI /N A ™ 1N\ ZI"\I"NL A IFS\ 7N\ 7SI\ /A A &~\I"N\ 7

L€



237FEWIPGYWGLPY238FEWIPGYWOHY239 _FEWIPGAYQIY2~ r9 3 April 2003ay8 2003
oona~rs2 PCT/ US99n50a4 AcFEWPGW4JY241FEWTPGW

Y- QY242 FAWTPGYW-J Y243FEWAPGYWQI Y244FEVWPGYWQJ Y24, SFEWTPGYWGLJ Y246 AaFEWTPGY
WQIY247FEWTPAWY aJ Y248FEWIPSar WQJ Y249 FEWTPGYYQPY250FEWTPGNAQPY251 FEWTPNYWOP
Y252 FEWTPVYWN Q8023 382\\T Pe c GYWQJ Y254 FEWTPAI b YWQJ Y255 FEWT Sar GYWPCT RS S EaiT PGY
WOPYALPL2, 571 Na EWIPGYY~JY258YEWIPGYYQJY

- 259FEW/PGYYQJI Y260FEWIPSYYQIY261. FEWTPNY.YQJ Y262 TKPR263RKSSK264RK~DK

. 265NRKQDK2 66 RKGLDKR26 7 ENRKQDKRF268VTKFYF269VTKFY270VTOFY27 1SHL YWOPYSVQE 71T
LVYWGLPYSLQT67 % PésaitISa ARYHEXVENY THOhoR b theRYWG?PYSLGLS
676 NWYWQPYSI 4T677S YSV~T678TFVYV\aPYALPL679TLVYV\QDYS ~R680RLVYWQPYSVQR6
81SPVFWQPYSI Q demaims jaisbfi S‘G’QBEL gethertsxdimen\OPYSVQR

ROV SV TR EUCL SV oY T BSRHL G  (R980, 20

CVWAPYSL G 60 S G ST el Dy o PR

. 697ELVYW-RYSI G”RGQ&‘%W\HH\ oW I Fhd dronea? ARYSYFRE0 1 SRVt ~PYS
VQ?? 02L SEC~YQPYSVQR703 GEGEWNM-PYSVAR704VGRWQPYSV( aR7 05 VHVYWOPYSVQR706 GLARWO

PYSVOR707 VHVYWIestiorTthas mgwmpmm@my atbwes\/~R711GRV

1 AR WP VB BB RN A oK P TP B TR AR V0 SRBTESERS v
mg;;z?%m%w @W@%Wﬁﬁ%@%&m the

PYSLGE.727 SRVVWhnRé(ﬂE%iigg gﬁbﬁ%ﬁr Wﬁ?ﬂﬁ&%ﬁﬁﬂﬁ%ﬁr l§ux'e 3C

PYALPL~1l PEYWX PYA WAD P At PL LFV\D PYALPLSRCZWGL PYALPLI RSWAQ
PYALPLRGYVI® Pshews R diwer @) bo ﬂmhqm Theshmenof 001 24782

PCT/ US99n5044 L740MBGYEQ PYALPL74.1i PYALPL742T WG~
PYALPL743 DSSVW%AW/Q%;EV%F gﬂ?ﬁﬂ%éﬁhﬁé@@ EE&%
PYALPL747DSYW\Q ) I RPEROEN R¥AR W

PYAL PL751RFNNV\QDI§(¥©I(_J§752AHL EﬁV\Gl PYE% R7 gsf E'WMEEH Sfib & %ther
WQPYAL PL 754 YYGhBatAdelBls 7 thie el ¥éuld bé plaow iy dordlivibnstin@ringTiormation of

- 758 GAWGLPYALGE759 YWY QPYAL GL 760! \/WQPYAI\/P 761SNMOPYQRL S762 TFVYWOPY
AVGL PAAETACN7 6 imens pritire ditneus ramche § HXXVPXGFPL765TFVYWOPY

VDYWL Pl A a8 0 AR
VDYWP| Pl A= GSM MﬁmiWAmsz

FEQPYAKALGL773 RE: AahdD) ‘ﬂﬁPﬁ %ﬂyﬁ)ﬁf human IgG1 Fc that may be used in
- T75MAYQPYSSQPAET 76 G QPYSACOEV7 T SI GSDE778PW QPYARGFG TORPL YWGLPYSVQ

V780TLI Y\/\QPstdus&mmongDYsoqwsz\/\HQFv&PYALPL783EV\DS VYWOPYSVQ
TLLR784VEAN VYWOPYSYGL SF 858DV YSV MZ86YY!
VMPA787SDI WQ PYAL P¥#@§@§A %‘n&%’ﬁﬁ mpazfgﬁgr%ﬁ@ 2

PCTI US99/ 250445§§ﬁ 5 ﬁ?ggmﬁg)YV\Q PYALPL791TI | WEQ PYALPL792WETWY~
PYALPL793SYDVWEQ PYALPL7945SRI WC4 PYALPL795EI MFWQ PYALPL796DYVWXQ

PYALPL797NMDR.LVQ W~mee/smﬂw®v&amem®wpm&wfm5aamp
WYC~PYALPL801S g\\7/?£$£ALP S02ETVWRE WQPYALPL803KKGST~
WQPYALPL804L ~ ReRd G K WQPYALPLBOSVKOKVR

WYOPYAL PL807 L RRHDV
W(gYAL L a10EaL T B e BCEVAL B %Wﬁﬁﬁﬁ%?mq
PYALPL ~814ASENISFY Ahd6SidspuEtiig)) 6Fthle Phale GRENNQi fiddhs TESTHIEEN G

PYALPL818DYVWE PYALPL819A V\Y/\Q PYALPL820FI EWFQ PYALPL821W. AVEC~
PYAI PL822V! JereimafleRYALPL ~824NXXWKX PYALPL825WGNWQ

PYALPLB30S WS“&X’@#&W AR i A AR SRR sy
35 3 Apri 1 BN (B Ryso s elHE R ARy BTN 2

PYALPL841SRD6VE@: B3 etiibltelYWOPYSVC~ DOLGB43SVHS VYWFYSVO SVPES44WV\RDS
VYWQPYSVQ PESA845TVWDA VYWQPYSV4 KW.D846 TPPW VYWQPYSVQ SLDP847YWSS
VYWGLPYSVQ S HS848YWY QPY ALGL849YWY QPY ALPL850EW OPY ATGL851INVE QPY
AKPL852AFY QPY ALPL853FLY QPY ALPL854VCK QPY

LEWCB55ETPFTVWEESNAYYWQPYAL PL856~GAL TWIDSVDWWPYAL PL85 7 FSEAGYTWPENT YW-PYAL P
L - 858TESPGE.DWAKI YW-PYALPL859DGYDRWRGLSGHR Q YAL L860TANVSSFEWPGYWQ
L8b1SVCGEDHNFWISE YWOPYAL L862NMNDQTSEVSTFP YAL L ~863SWSEAFEQPRNL
YWC~-PYALPL864QYAEPSAVWDWG YWOPYAL L865NGDWATADWENY YWOQPYALPL866 THDEHI
YWGLPYALPL867MLEKTYTTW PG YWQPYALPL8b8WSDPLTRDADL YWQ YALPL8b9SDAFTTQDSOAM
PYALPL870CDDAAVRTDSLT YWGLPY L L871Ai i RLYRWSEM YWQPYA PL87ZENTYSPNWADSM
YWOP LPL873MNDQISEVSTFP YWQPYALPL874SVCGEDHNFWISE YW-PYAL L875QTPFTVWEESNAY
YWPYALPL87bENPFTWG~ESNAY YW PY LPL877VTPFTWEDSNVF YWQPY LPL_878

NI NP "r=1 A=A IANZ7Z NN AN\ ZAI1 NI £\ /v ATPFSNI "I Ad™NA F= A ANZ NNAAGS I\ ZAL I™NI £\ 7\ g ey ) et 7 A g




3 April 2003 WD 00/ Z4782 PCT/ US99/ Z6044 NQ DNTAWYESFLL QYNT996T} April 2003
DNTAWYENFLL NHNL997HY DNTAWERFLQ

GLGWHO9SETPFTVEESNAYYWGLPYALPL999Y! PFTWEESNAYYWOPYAL PL 1000 DGYDRWRQSGERYWOPY
ALPL1001Y- | Na

- Y- QI YALPL 1002 WOWBRF@ATPGYWQPYAL PL 1003FEWTPGYWQJ YAL PL 1004 FEWI PReAaRYsdk 0

L SDL005FEWIPGYYQJ YAL PL 1006 FEWIPGYWG-J Y1007 Ac FEWTPGYWQJ Y1008 Ac FEWTPGAYC=J Y10
09Ac FEWTPGYYGLJ Y1010Ac FEWIPaYW-J Y101 1Ac FEWTPaWQJ Y1012Ac FEWTPaYY~J Y1013FEWT
PGYYQJ YALPL1014FEWIPGYWC=! YALP! 1015FEWIPGAY4J YALPL1016 TANVSSFEWIPGYWQOPYAL PL

CPEWTPAWIQ 1022Ac FEWEERIRD) TP s Sreagctedfde Tt Kol anamap JoRebD: 02
5- EPA-mi nmeti ¢ peNOS ard10)rspedivel Fdlécdejdentifiéd ag ﬂFMF-'fEﬁQFl‘:‘D

NO: YXCXXGPXTVKCXP83 YXCXXGRPXTWKCXP- YXCXXGPXTWKCXP84YXCXXG
PXTWKCXP- A- YXCXXEPEXampled hexeiRaftercTWKCXP- A- ani ne) ~K pA YXCXXGPXTWKCXP- A

ITE leotide a%g: amino acid sequences (SEQ. ID.
G0GEYL CRF‘%DVTN&;%G%& @g&%iﬁ%@@ﬁéﬁm%&%@ﬁéﬁ%ﬁﬁ" in

G392 GGTYSCHFGPL TW/CKP
GGTYSCHFGPLTW/CK Heteinahter, VWCKPQGGSSK94 GGTYSCHFGPL TWCKPQGGSSK-  ~
GGTYSCHFGPL TW\CKP SKIO5GGTYSCHFGPLTW/CKPQGGSSK- A-  GGT YSCHFGDLTV\X/CKPQGG
SK96GGTYSCHFGPL TWCKPFigige (ishowsthe niknbergrtplateletegenematadnyise ina- ~r ) 97

Ao oVCAYIAVGPI TOPTRE LIS BT Anics eed 1 53190 4y e bolis ection of

rzovarEceLTwCX STy eer MO BT EIOR " oy Usoonsoas

XYX XXGPXTWHII®X YX CXPEGMUBR 20 KEVavérh e ftdédild: BED attache
PLTV\X/CKP(IBGlOZSGGDYHCRI\/GDLTV\X/CKPLGGmZ6VGNYI\/CHFGPI TWCRPGGGL029 ACRI\/GPI T
VWCSPL GG1030VGNYMAHVGP! TEeduchiveandpaimy doithed-termiral amyscgronrceph\azrino/ /OGP

LRGLO37TIl AQYI CYMGPETWECRP 8YSCHFGPL T 39 FGPLTVWC1Q40 FGPLTW
CK1041(~s) n~XI X, GPXpTWX, %ﬁgié%gé’}/ %E‘ M B £Xp5e SP&% ol

6- TPO-m netic peptide s %E equencel structureSEQ I D

NO | EGPTLRQALAARAL 3| E@Tﬁmﬁé\%&? FREW.AARA25| EGPTLRQALAARA- A- | EGPTLR
ONLAARA261 EGPTL RONLAATMP: the FPID-Roithétipeptidehdving thé Aindatiddeguehte AARA

| 281 EGPTLRQALAARA- A- K BrAc -A—I EGPTL AARA29I E TLRQ/\LAARA—A— PEG
A- 1 EGPTLRQ L3#nRA301 EGPTURGET

| EGPTLRQCL AARA A E@M%@m&%%&w&%é HEGRTRBaG AR

| EGPTLRCI WLAARA- A- | E

32VRDQ XXXL33TLREW. 34 AEY BIGRTKROWEAARA -GGGGGGGG-
~36GVRD~VSWAL37ESVREG VIVKY38SVRSGL 1 SASL 39 GVRETVYRHVAOOVREVI VIVHVL41GRVRDO VWA

AL42AGVRD~I LI W.43GRVRD~| MG TLRQWDAARA (SBQTDRNG: 14); _
TLAEFLASO/EQC2CSL CEF P BUESMICER RERIRORP R RO NI VEAMARES AR,
XC56- 60REGPT (RG?WH 1 EGP TR\ ARSI MMAR SR GBIV #EETRERTed UL DOSS
shown in Figure 6;
Fc-TMP-TMP: the compound of SEQ ID NO: 8 (Figure 8) dimerized

with an identical second monomer (i.e., Cys residues 7 and 10

are bound to the corresponding Cys residues in the second
25 monomer to form a dimer, as shown in Figure 2); and
TMP-TMP-Fc is the compound of SEQ ID NO: 10 (Figure 9)
dimerized in the same way as TMP-TMP-Fc except that the Fc.
domain is attached at the C-terminal end rather than the N-
terminal end of the TMP-TMP peptide.

1y



~I 0 3 April 2003 wo oond4~az PCT/ US99n5044 April 200
CEQDGPTLLE\/\LKCGGCELVGPSLI\/B\/\LTCG?CLTGDFVTQ/\LYECGSCRAGDTLLEV\LTLCGQCA T?_I%EW
SFC70C X EGPTLREW. X

C71- 7AGGCTLREW.HGGFCGG~"' 5GGCADGPTLREW SFCGG7 6 GNADGPTLRQW.EGRRPKN77LAlI EGPTLR
~WL.HGNGRDT 7 8W@did g2 REVKT (. ~VATKK79TI KGPTLRaW.KSREHT S80I SDGPTIP%%WSBI
S| EGPTLREW.TSRTPHS82 "'t | 3 April 2003 WO 00/ 24782 Table 7 mmetic
pepti de sequences PCT/ US99/ 25044 Sequence/ structureSE(, ~ | D NO EEDCK9Q9EEDCK
| EEDCK99 99EEDcK100EEDak | EEDaK100 100G uEDaK101pd uEDaK G uEDaK 101

3Aori 1 2003 v o0l TEHE TRRL e R e e e R

PGT/ US991 25044 nSHRHEBD® Shice ¢dateDiith \Qmous compounds delivered v
NO. YCFTASENHCY106 YCFTNSENHCY107 YCFTRSENHCY108FCASENHCY109 YCASENHCYl 10FCNSEN

HCY111FCNSENRCH® m&vmmmmmymdsmmﬁwcvnmmE
PGGlCYll?YCRKEg%E ?55(? mleC
V\BQ\ILCY120YCEL o’ CY122YCWSQYLCY123DFLPHYKNTSLGHRP10S5AA, - AB,

Sequences BT usggi%ﬁrsaégﬁaﬁ*‘%@ SEAEBRAr A A YR iRt [GERg ' o

WKQq42RGEDGX4g 3 CREAG4HR T8, lpe PaRGhofdcifidentifiéd BREPXENIP” GRGDCX
CA49CDCRGDCFCA450CDCRGDCL C451 |c452x DDX X4, 53X DDX

X454CWDDGN. CA5 Egapple/3 hereinafter.

NG, NRRCONROGRE CPREUIS 34 RO PYC RSB e Eng ANl e e Ren SHRRRGSL NP
TV1053RTOL DS RMO8 AP bR A LET ) PR TR0 AR G FE P SRBORDEE FMLRL QLW
1081 SSDL HALKKRE < pleshetéthafter] WL 08 3RGDLAAL SAPPV1084
Figure 15 shows the nucleotide and amino acid sequences (SEQ ID
NOS:19 and 20, respectively) of the molecule identified as “EMP-EMP-Fc”

in Example 3 hereinafter.

Figure 16 shows the nucleotide and amino acid sequences (SEQ ID
15 NOS: 21 and 22, respectively) of the molecule identified as “Fc-EMP-EMP”
in Example 3 hereinafter.

Figures 17A and 17B show the DNA sequence (SEQ ID NO: 23)
inserted into pCFM1656 between the unique Aatll (position #4364 in
pCFM1656) and Sacll (position #4585 in pCFM1656) restriction sites to

20 form expression plasmid pAMG21 (ATCC accession no. 98113).

Figure 18A shows the hemoglobin, red blood cells, and hematocrit
generated in vivo in normal female BDF1 mice treated with one 100 pg/kg
bolus injection of various compounds. Figure 18B shows the same results
with mice treated with 100 ug/kg per day delivered thre-same-dose by 7-

25 day micro-osmotic pump with the EMPs delivered at 100 pg/kg, rhEPO at
30U /mouse. (In both experiments, neutrophils, lymphocytes, and platelets
were unaffected.) In these figures, the terms are defined as follows. '

Fc-EMP: the compound of SEQ ID NO: 16 (Figure 13) dimerized

with an identical second monomer (i.e., Cys residues 7 and 10 are

(s



HN 3 April 2003 wo oona~sz Tabl e 10-Sel ectin antagoni st pept Bderdddences
~cr~rs99nsoa4 Sequencel structure | NSEQ D

O DI TWDQLWDLMK147DI TWDELVKI MN148OYTWFELVWDMMQL49Q TWAQLWNMVK1 50 DMI'HDLW L VS1
51DYSVHDLVEMVE152 El TWDQLVWEVMNLS53HVSVEQLWDI MN154H TWDQLWRI MT'155RNVBW. ELVWEHMWK
| 56 AEWIMNDQL VWAODEAaE$3Q1 5 7 HRAEWL AL WEQVEP158KKEDW. ALVRI MEV1591 TWKEMEbIYKIRQD! T
VWDQLWDLMK161 DI TWDQLWDLMK162DI TWDQLWDL VK16 3CONRYTDLVAI QNKNE4 6 ZAENWADNEPNNKRN
NED463RKNNK1W f WWGTKKALT

E464KKALTNEAENWADA 65 COXRYTDLVAI QNKXE466 RKXNXX\M. W/GTXKXLTEE46 7 AENWADGEPNNKX

NOTORRMNONER Ll o K e T A

pepti de sequences Pfarhi/sddned sdshondy 8EF éDp)ci ~ueSEQ I D
NO: GFFALI PKI |- SSPLFKTLLSAVGSALSSSGGC~Q503 FALI PKI | SSPLFKTLLSAVGSALSSSGG~-ES0

4GFFALI PKI | SSPLFKTLESIRAcBeRampaund of SEQ ID NO: 18 (Figure 14) dimerized in
| SSPLFKTLLSAV506KGFFALI PKI | SSPLE T V507 KKOF PKI | SSPLFKTL SAV508KKGFFA
LI PKI | SSPLFKTLLSAVsHeEame way) 4 RV&W@@PhEﬁSWﬂm 1s atta lh at

RKR~~511G @GAVLKVLTT, pie GAVLKVLTT
SIS GO e A4 S B P

S| 7KLLLKLKLKLLKS518KepfdldsL KLKKS19KLLLKLLLKLLKS20KLLLKLKLKLLKS21KLLLLKS522KLL
LKLLK

~523KLLLKLKLKLLK524KEMREMR<Fciksefers to atamdiem reprakofthesamepeptide(BRQVKVKS 2
8KVWKVKVKWK529 K531KL 532 533LKLRLL534KPLHLL5
35KLI LKLVR536WFHLL@%@3§K%K§ gﬁ K\AXHtﬁ ?&Rﬂ( | 1 KI KI KI | K54
1KI 11KI KI KI | K542_KiI Wﬁf’ﬁ%@d&l KK EW—%* LR @tbgg@@ c“ﬁ@ﬁl R I R5
46RI | | RIRI Rl | R54~R r 3 W0 oon n5044
Rl | VRI RLRI1I0R549RI GliggedRof tdddbin 'thhl%he same Fc domain attached at the

' 551RI AVKWRLRFI K552KI"GAKLRVRI'T RS53KKI GALI | RVRRg~RI VI RI RI RLI RI R555
"RI I VRI RLRI'| RVR556mmmmmeﬁRIﬂ rEderules areexpressedRL 559K

G KARVRI | RVKI | 560RI | VHI RLRI | HHI RL561HI.GI KAHVRI.I RVHI | 562RI YVKI HLRY! KKI RL563K
| GHKARVHI | RYKI | 564@@&9&#%; BRSRIBERFYAE: | RYKI | 566KI VI RI RI RLI RI Rl RKI V
-567RI | VKI RLRI | KKI |

| PETORFAVK LR | KKﬁtﬁ%ﬁ%@“%Wﬁ%%ﬁééﬁ%ﬁﬁ% SRS
KKRVRI K572RI Y\WSR@RY NGSRI 0552t iGE R th ¢ TINF-4 fhMbRloRifiibRI b Iéctilé5 75RI | VK

| RLRI | KKI RLI KK576RI YVSKI SI YI KKI RL577KI VI FTRLRLTSI Rl RSI V578KPI HKARPTI | RYKM 5
79¢ cl i cCREFFAdesexibeddp Bxample 4 ereiyafieG-FAL | PKI | SSPLFKTLLSA

C581CKKKGFFALI PKI | L FKT, AV cl | ¢CRI VI,RLRLRLI Rl RC583C.

o1 | OKPGHKARPH | RyidIEEE 0R AG 2B 4G ER TP R RRVRR ASIk RIHSRERS
KLLKC586KLLLKL§§& %L TNE-& K 2003
WO 00/ 24782 Tabl e ?g “m et c peptl ?ée seque%gké}élgl 3%%8?2%8%?1{114
Sequence/ st r uctescribieq ih[Exathpls@héremafteR L RKQVAVKKYW S| LNS90N e

HSDAVFYDNYTR LRK VKKYLN SIWh91X X' X " X592X 93NH CO KKYX5 NH
CH CO X6 | i mqu\ Bguresligand2ihehawithe; otide and amino acid sequences

NG0B au VKM@WBW@@M%E@%W@?%%WM% Ao

W611YWSI LN612KYdcbbalk KNS embBtek YWS! L616KKYL617KKYDA618AVKKYL619NS
W620KKYV621Sl LauN622NSYW523NSI YN624KKYW eb25KKYLPPNS| LN626KKYL627KKYDA ~~
628 - AVKKYL629NS| LNRignres22A and\22B showy the nudegtideand amingacid sequenges 5044
LauKKYL633Ca

~ NgKYLNgKKYNI e%ﬂﬁ%@éﬁﬂ@l g 1963) 96 the Bl eriaggnistFndusion melesyle

- ~1KKYLNSI 642 W{/@ LC645CKKYLK S- CH
- CO646KKYAG47 ?ﬁ%ﬁ %&%@ WA 650FWENDG W.ESG65i DWDOFGLWVRG
AA652RVWODIFE VWWL653 VISB, 2hABAsHACE Y AGCestidEe RO AlMEecAGE\V\EVHG W.C

657 GOWDNTG W/PC658 RGL 6598LV\DENGAW 660I0/\DDRGL 662GL\\DT
RGLWAG 6 3VWWVHEequensesSERID\NESs t0adrswrd:i! m»mm %gewlggﬁr@_lmwassw
DEKG_V\SAGGQS\ADSS%C\QHD%esmbed m ﬁxéﬁpie 6 ﬁe O?L’na\.@@ 90/ 24782 -

e



PCT/ US991 25044 Tabl e 13- Mim hdm ant agoni st pepti de sequences 3 April 2003
Sequencel structureSEQ I D

NO TFSDLWL30~ETFSDLVWKLLP131QPTFSDLWKLLP132QETFSDYWKLLP133QPTFSDYVKLLP134MPR
FMDYWEGLN135VQNFI DYWI4GLF

136 TGPAFTHYV PTFRDHWFAL V138PRPALVFADYWETL Y139PAFSRF OPAF
SRFWSKL SAGAHL ?é’;i(g%mLMZ&ETFSDLV\KLLP VF%&%EM

-1 43QPTFSDLVWKLLP144QETFSDYVWKLLP145~PTFSDYWKLLP146 Tabl e 1 9- Cal nodul i n

ant agoni st pepti de sequences Sequence/ structureSEQ I D

NO SCVKWGKKEFCGS164 WW%%WN 167 SCWRWGKYO
| CGS1d8SCVSWGAL KL CGSHBY! QWIS eqUERnESE7 2| KKF
176K V8 LABL e B R A T Gl AR e
L176KI W8I LAPL%@ 7LKKL ﬁﬁﬁ Wﬁ%@%ma KTL
SHFSV180 AEWPSPEES4r e th Shanriel6 MaABRdke/L RSFT182

' - AEGSW.aLLNLMKQWNNL83AEWPSLTEI K184 ~D 3 April 2003 wo oon4~sz

PCT/ US99n5044 Tabl eFighresi3?A and 258shayothenudlectide and rmino acidssequenidsi t or
pepti desequenc e uc EQ.I ey e )

NO. SGSGVLK LPW%@@LM@E P%%WA@P@&WPI%SQ‘F‘@GSGSYDTRA
LPSLPLHPMS275 e RMYPKLPPHWEMA2 77 GSGSSSMRWPTI PGSAK
H278RNRNR@NR%%§C%M%§%L (K RNR437RNRC?K - ~8NRt DKT439RoKT440

~ 3 April 2003Fifired2aa 68d J6BIhowW theTrikcledtidaand aming AkidRqaeacsnces
PC' T/ US99/ 25044 Sequence/ struct ureSEQ I D

NO. RPLPPLP282RSE® ©8PL069 a3 1070) phthreMMP irhibitosFrfusiopmaciermePPTP288RC

~LPPTP289RPLPSRP290QRELPTRP291 SRl PPLP2 a 2RALPSPP293RRLPRTP294RPVPPI T2951 LAPPV
= escribed in Example 7 hereinafter.

- 296RPLP 97RPLPI LP298RPL LPLI PS302RPLPPTP303R
SLPPL P30£|\1/E§2QDPPP305 RGLLPI PP% W%Eﬁbﬁégl%%EMSOSXXXRPL PPLPXX309
RXXRPL PPL PXP3 10 RXXRBiefhititioh D FdeméPPPPI PXX312PPPYPPPPVPXX313LXXRPLPX~| ' P314

' ~XXRPLPXLP3I 5PPXOXPPP~P316+Pp~YPXKPXW.317RPX~P~R+SXP318PPVPPRPXXTL319Y" P~Y
LP~K320+C~I DXP LPXLPhetarmsused thzonughout thiseperification arsdefixprhias follones; 4

Tabl e 17 Somatosiatip or .cartistatin npnetic peptide sequences

Sequence/ struc%&ﬁ%ﬂ@@tgﬁmﬁgﬁabﬂwﬁ' -L s-Thr-Phe-X - Ser-X 473As
Ar Met Pro Cs Ar P&ﬁ’g% " PR ﬁ,é, %ﬁﬂd\@t Pro Cs
Ar Asn Phe Phe T L s E?ﬁlghe ?&ggrxgag L47t5%?3£°sn$g§m%n h%l e TLs Thr
Phe Ser Sars C additiohabAmivio abitls ofreither or Botdsof fledNPweCTtdrmnilof thehe Ser  Ser

C s477Met Pro Cs Ar Asn Phe Phe T L sn'él'gr,Ph? Ser Ser. C s478C s Ar Asn Phe
Phe T L s Thr givengequence. Ofsouies these pdditianal amine asidsghopldbnghe T L s Thr

Phe Ser Ser C : . Qﬁé‘a@ﬁ!’%“ l"ﬁ’ I Phe Ser Ser Cs L

s481C s L s As%lwlﬁt%%e%ﬂ@ e Ser ’Ser %Cs OQQZAS Ar Mt Pro Cs L
s Asn Phe Phe T L sTheterth¢vékitleSaefers &idmidlecile th4t prevertts dogratitionhe Tr L
s Thr Phe Ser Ser C484C s L s Asn Phe Phe T L s Thr Phe Ser Ser C s485As Ar

Met Pro C s Arapd/foprinsreases half-life, medusesdorxicity sreduces imminmexgenicigsor C s Ar
Asn Phe Phe. T L s Thr .Phe .Th ., C 487C s, A n Phe Phe T L,s,Thr Phe
Thr Ser C40 | MS%SRFQREF%%E"EE% tkfFPRﬂ’r@'CFW@%"F‘L Rlarpyghides sor
s489Met Pro C E%ﬂ : b a ~A\ n Phe
Phe T L s Thr Ehcgﬁ‘?ﬁraﬂgg:& 845&6}\”@%&{&%&2 ag%s L sa%s‘ﬁ e 'Bhég(%é'sﬂ s Thr
Phe Thr Ser C poly&tRlehe Blyxol(FEG), lifkine Ripextian, etc.)7hbraichetachan C s L'

493C s L s Asn Phe Phe T L s Thr_ Phe r Ser. C L494As Ar. Mt Pro Cs L s
Asn Phe Phe T Polymnerisge, far example, %%msﬂe- ‘1:3%9&7%*0;@#\%#@% L Thr

Phe Thr er C s496.. ~ . T, . 497 -3
3 April 2003 ﬁﬂ?@%@gﬂi %‘%@ﬂ@‘p@%ﬁ@ﬁ@?{?ﬁ%@é

PCT/ US99/ 2p944 9§&2}7{1sz<1§1 Friebhét rar%@:med 28 October 1993); a lipid; a

ND: AEPMPHSWESQYLWY T 196 AEHT YSSLI PLAF197 AEL DL WWVRHYPL SFSNR1 98 AESSL WIRYAWPS
MPSY199AEVHPGL ERéliesierslgiaap ARl s Esieroidiia-cobokydatenrpibgrarriraddeorl DL WSL
YSLPPLAMRO3AEPTLW-L YG?FPLRLSG204AEl SESEL MALRSTPAF205AFL S Wt WEGMGS206AES
SLWRI FSPSAL MVSADY Aatyal or-syn BUOISHN U\fﬁﬂ(m&%&w@i&%mm

ﬁi%ﬁ?ﬁ%ﬂ%ﬁ&wﬁ% %ikﬁiwm%imemﬁwmﬂww SLGYMYT

W ~434YHXLXXGYMYT435 3 April 2003 wo oon4~s2 Tabl e 19- Macr ophage and/ or
T-cell inhibiting peptide sequences 19




PCT/ US99n5044 Sequencel struct ur eSEQ | D ND: Xaa- Yaa- Ar NRAr - Yaa- X4®RRXB- Ar

- YaaYaa- Ar - XaaAl a- Ar Ar - Ar NRAsn- Ar NRAs - ANRC s- ANRG n- Ard u- Ar NRG - Ar

-Hi s-all s-ArLeu-Arl s-AMt-ArPhe-ArSer-ArThr-AT -Ar T

r-ArVal - ArgAl a-d u- ArAr -3 u-AAsn-d u-AAs -d u- AC

s-A u-Ard nVPAYHBY-G u-AG -d u-AHi s- G u- Al l e- G u- Ar Leu- G uPGTAUSI9I25044
S- 3 u- Ar Met - A u- APhe- G u- ArPro-d u- ASer - 3 u- AThr-3d u- ArT -3 uAT

r-3@u-Aval -d u-A 3 April 2003 WO 001 24782 PCT/ US99/ 25044 A - Al aAr
-AsAr-Cs -Ar -GnA -GuA -G Ar -H SAr -ileA -LeuAr -L sAr -MetAr -Phe '"A
-ProAr -SerAr - Thr Ahe b “hatike Fclakferdito flolectil@ ot seqiiencdeo gnﬁm gthe A
-Gu-CAr du-@nA -GuduAr -Gu-0lA -Qu-H sAr -Gu-ileAr -d u-LeuAr Ju-L
SA G u- Met Ar GPGUenKeo @@nﬁnbgen@nd@srfﬂagmen#ﬁew tmstroxmdxggstmrrom

-3 u- Vval Al a- A_-,JUAr - . =0lu u- A
G g il EnBody etk th raetydiRrinlor i mngic font Trgmiginal s -

3 April 2003
-@ uThr-Ar - G\ﬁ@ﬁr - %%1@% Ar -%ﬁu% B%;FC Gp %fFﬁElngFﬁg%n %Wu Ar
- AsnG u- A 5AsGhay Be any@f thé\imnfirooglbbuling, @thbughilgGliand IgG¥arel | eG u- Ar

-Leud u-Ar -L sd u-Ar - Mt A u-A-Phe@ u-A -Prod u-A -SerG u-A
_ThrG u-Ar - T@reterreds NativeTi's azq made ug,ef monomerigpalypeptides thetmasoo/ 75044

Sequence! st rutE dIked B ARRREY p WM@%@%&@& e

1027V~GF- ant ageids mmwm 5 REMRICHIR NG
CVTEAQLO85VEG-- ant  oni st G\/\DECDVARM/\EV\ECFAG\/1086VEGF- ant e onl st GERWCFDGPRA

CGVEI 501VEG- disuléiderboridsibe SNt df- nativiecFc molecules
oni st RGWEI CAADDYCRCLTEAQLO31VEGE- ant e oni st RGWEI CESDVWGERCL1087VEG-- ant e
oni st ROWEP CESangesHtonob {4 depending omrlasiieg-dsigieisreraubsbsyies., ant e

Omeet CTTH N (BB B IR SpE A Re S1AMBIS of A Retve Bxisatisnttien e nn

i bi t or CXPXC102Mied diinterire El@ﬁﬁg\fﬁﬁﬁ g’;ﬁ% stion of an IgG (see Ellison et al.
I nhi bi t or STTHAGFTLS1095MVPI nhi bi t or CSCHWGF 096CTLAZ- m et | c GFVCSGLFAVGVG
RC i 25CTLA4- {1982); Narsi:ACdA\REBRIEUITT-R).Pheriemnt Trativerfdal 3Asseti harein

HBVI CWODWGHHRCTAGHMANL é}l;[ASAI 127C3b ,ant e oni st HRCT128C3b ante
onset CWG~DWGHIR\BSDeriatp @OBWF&IMM%Q

R183\ﬁ ncub gn- bi ndi
' 86V nou{Ll n- bi ndi mﬁmﬁgﬁféﬁg molecule or sequence that is

PA187Vi ncul i nrhoditfed FebMMVRAGHEEL BAOBHN 8! nsesabmdm&sue for the salvage
SR188Vi ncul i n- bi ndi nSSPSLYTQ:LVNYESAA R UASRP Ri 89Vi ncul i n-bi ndin

SSTGWDL L GAL ~ Regapi mmanqm applications WQ 97 fi63b(pubdishede25\RRVSEK

~191Vi ncul i n ndi nEK P- AEH. SSAEGYWH VN
9TV e SRR TAESG AE ORI AR BT TR
VN194CABP- bi nde&ihe Mkt DRNGR B¢ ce I\/Qagggh %Wmmi -
HBVLDPAFR28I aﬁ'tsl HBV bﬂg%%xﬁRGOCSZZI nﬁiﬂ‘brla%?gél J51§Bpl at el etéa f

st | onRpLpp0p31geferance. 'Bmssthel?tlémli’mzﬁmm’émmpmsgs xExoleoudelorx

-325Anti -cancer artioularl, for ril 2003 WO 00/ 247 PCTI US991 25044
sar conas KACRRLSF@WESQE‘&? dr#%t %&“ﬂm@ﬁ 6:%i netic.
KRRQTSMI'DF 3 pt | CRRLI F3301
6-mi net | cKRRQ@?#M%% &ﬂm %ﬁ%&mﬁé@g t?‘.*’?m < KRGL1KI WFO

NRRVKVKK3321 6 -stihititat AsdtufdsiorBivlogical Botvith ehdbare oy réduired forlthy fusionH s
Ala Ar Phe Val Met Thr Ala Ala Ser C s Phe d n49SCAP37 m neticlLPS

bi ndi nArg Hi s rblecdles ofithe present inveationt Ehus, shatermn/ e padant!| comprises Al a
Ala Ser C 499CAP tic/LPS bindi,ndy Thr A dy T
Gy Ser P mamelsculs OF sedheiice than ek one o mert RS B iten & régidugs,” 1P

%ﬂi???ﬁ‘iﬁ&%ﬁﬁ%ﬁ%ﬁ%' SN B AR emasbies (<01 o 1

bi ndi nNTL KTPR\{ﬁE&i%ﬁBBmy vﬁlﬂ\hlsaltctdﬁl{és'flién@a)mmma heterogene1ty upon
bi ndi nKDKATFGCHD11 Ab bl ndi nKDKATFGCHDGCI 1032GPI

bi nds TLRVYKi 1(xpeessiotirba seleeted sy relt(4nglycosylation (ﬁhuﬂmwm@slloazeol
#b-bindst N- KALC%@E emeit 1&?%’3” E an' c%'régeﬁtto{' BERtRYR %af%%e receptor, or

1%




trans orti NGATLNSAGYLLG - 1108Menbr ane- trans 3 April 2003
rti NnGWILNSAGYLLGKI NLKALAALAKKI L1109Menbrane- trans ortin The present
invention.is also particularly useful with peptides having activity in

treatment of yo ggXas®r. Wherein the peptide is a VEG--minetic
receptor antagonist, a HERZ agoni st or antagonist, a CD20 ant ggﬁ'sgﬁﬂﬁ

the 5 like; asthma, wherein the protein of interest is a CKR3 antagoni st,
an I L-5 receptor antagonist and the like; thronbosis, wherein the protein

of interest is GPJI agoni st GPI Ba agoni and the |ike; .-~9
3 April 2003 éi‘éb\ga CY*QER’%?W@NS D sBeeariants aret her

conditions i nvaleg rﬂﬁe i'H‘Eﬁ M@%ér@ﬁaﬁ@’?ere' n the protein of interest is

an |L-2 receptor antagoni s agoni st or antagonist, a CD40L agoni st

or antagonist;, a thihepehftFo dohidth? encifl &éseshaﬁeeFéai(&*FcG)a?ﬁntTh' S
invention requires the presence of at Ieast one vehicle (F, F=) attached

to a peptide t malegtles andﬁeqmcemsdeﬁmckahd»mmawuh Feiviwianis andhative of

t he am no acid_residue I e, ve | es al,so be used; e.g., Fc's at

each terni mis &F S a‘i‘i‘egengtmé aﬁ %ﬁr‘%ﬁ%@m@ﬁéo&t her terninus

or a sidechain gn.fé}{g: I aY . 2 in may
be fused to the ‘ﬁ or @W%&#ﬁ;ﬁ@&e& fﬁﬁeﬁ@?@.&bggfﬁrﬁgdiﬁeg hgg?:

term ni. For tbthefitheangreti c pepti des, m)l ecul es having the Fc donmain fused
to the Ntermnus of the peptide portion of the nolecule are nore bioactive

than other such fusilbagerms mtugm”@@appbeqkm&dpm@rmo&mh%d 15 As
not ed above, Fc_varj antﬁﬁgre swt icl.ess wthin the scope of this

i nvention. A nSYTPESHIB echigs hAUREWO R IMOE, Fc variant in

i nt i noctC seB? *’?’i’%@é‘ﬁ%&%@éﬁﬁgm 3 DAL, PP o " S

variants, one ooyalemrandnon&ooalenbirgertictions. dgGanokicules tf% fortn0 provi de
struch-~r al features or functional activity not requi red e fusion
nol ecul es of t etsmMpgntanm& Igh)y dimeys; and figd emeno mem, exanpl e,

b | : .
Cruncat i ng. por FEBRES o6 AearREk, MEREmH By e wﬁeéxﬂ%‘méﬁ tuted
resi dues may ab é?&e%hﬁ%@ﬂtﬂ\@d&ﬁvﬁ?@ith@ﬂ&@v@ &&&Eéépfﬂé‘ﬁté or D25

am no ands. variants may be desirable for a nber of reasons, several
of which ar%® ddenvabangh(as daﬁn€d<belphérsyd¥anmeeﬁcts i ncl ude nol ecul es and

sequences in which: Sites.inyolved,j fide bond formation are
renoved. Such renov aa%ﬁ‘ﬁr e?tHH]’GH rlscfAW%' yRQlerwigs cont ai ni ng

protei ns prese Péﬂ Rhet 4 host
cell used to p?%%‘bglgqﬁkdg ec %Jgg&g?g‘{%gé? @ﬁé%ﬁ% t%o&&?ﬁééépuéla%@e _the
cyst ei ne- cont ahssoeiatéd gowalenth %othoni‘dotreremlzurhma,xexbm plaryrdiniezs withiny st ei ne
resi dues nmay be del eted or substituted with other am no acids (e.g.,

al gnyl BeryI]Z the scopgofi uaventemzearﬁe@f pumcim BEigurR2.N 5 terninal 20- a(rjri no
SE “ WY '

t post (1”7 and ThedpraEHn g i THBThaave ol MerRBeBies “ar o °

renoved, the siggl sé'iﬁbéhsEés M@sﬁﬂ:ﬁ%&rﬁ pbhhdd fvsgeéhm;m Whidle (Dafgi n

that is held together "non-coval ently A native is Todified to nmake it
nmore conpati bl eompblnd lmlm}{chdpbmm,fm e:eamPleFmoseelmkﬂlgbehwaemmy r ermve

t he PA sequence near ., the N (. nys of nati ve . Which ma
recogni zed by Qﬂ?’&é’éf"r’%u%snw %ﬁ OHERH?X‘@&@H&%O&R&? 5| RS SohRKR dase
One may al so a rﬂﬂgﬁ I n the
nol ecule is exp?esseglh{r’sgclo % ﬁg%fﬁg\ﬁ:ﬂ;ﬁ éct erl ?Z‘F)Fﬁg%c e m}E coli.
The Fc 15 z®naidsidie Sthhs N@ms&rééa-mnked dimers mnaltaxe:dar frcvives (3dohe 0. A
portion of the Nterm nus of a native Fc is renoved to prevent. N term nal

het erogenei ty WaR P@?W% linkageisaeplaced by nyspeptidyl lindage; () $he N-pose, one
may delete any o hisid rep?ace%onyaw %ﬁi&d)ﬁ %ﬁ&(@SOkh SNRSOO),R’, -

NHC(O)NHR, a succinimide group, or substituted or unsubstituted
benzyloxycarbonyl-NH-, wherein Rand R' and the ring substituents are
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N-term nus, particularly those at positions 1, 2, 3, 4 and 5. 3 Aprih20Bne or
nore gl ycosylation sites are renoved. Residues that are typically

gl ycosylated (e.g., asparagine) may confer cytolytic response. Such

resi dues nay be deleted or substituted with unglycosyl ated residues (e.g.,
al ani ne). 5. VP 0¥A7Bhvol ved in interaction with conpl enent, suptr/asesdzesClg
binding 2 5 site, are renoved. For exanple, one may del ete or substitute

t he EKK sequence of human IgG . Conplenent recruitnment may not be

advant ageous for the nolecules of this invention and scr may be avoi ded

Wi th such an Fas\@finetthereindftép(5) theQ3erRinie id répladddB-VIC 4 -RR°RI t es

are renoved t hat affec; tgi ndi ng to Fc receptors ot her t’han a sal vage
receptor. A natwherefitRn& and\R areas defiped ihereinafier; andvpl compoundsimhi t e

"nvent  on and SERRRRERIGARBAG ag méigBen i Roaiied irplan frnstmgnbe <1 t s
ane known it RGRtbeneBnabRof EATHyrtlcRiced FAVBking?S) ePhind 23

(1992) with regar sites se sites, as well, are not

required fog thesilues. Merivdtbaislape fafthédeseribed Hereéingftei.i on and so may be
renoved. 8. Wien the native Fc is derived froma non-human anti body, the

na';) ive 10 Fc Imay bg Mmz”q&pmqﬁirc&rs;ohmoiemumﬁmp@Dmﬁnoeciﬁoawithe \FI]M”

Z?’eStn'o:r F;E' 3 1 GOPECuleS R hih 20t actds FETRRG ABd these GE4 to Do pmantastsar  on
. : . . b

SE0 1D No o 1ahDstIStRRe. ExeBinahf Peptiadinapbietianiuity pehdfattdby iy U 1"

wi th gl ut amat e;oftthe nithoédéraited abowes) satricthirdd peptid® libraay (8., #pHagére | ysi nes
at positions 101 and 103, with alanines. In addition, oOne or nore tyrosine

res: gugs cif b@swywwrﬁg@ﬁv@hﬁﬂél@esﬁ@m@mgmm al ter ngt idvef vehi cl e
e ' de. 2.0 . ' . |

"oor smal | ot ecul e The R raddembit s deed 63 sHgh (RRPUAS SeAHETSES HHfRRH g ¢ o

s desertbed | oglilly SR HERLEnc e o) JelectedPBy Phade 3L SeTnBl RED, | OC,

al . Peptides caeldertdes in ehick onetiordndne rebidues of amatyrallyrodeundhg mdlecilee
FcRn sal vage receptor. Such salvage 2 5 re:\:gptor-bj ndi ng conpounds are al so
residuenet appe

i ncl uded wi t hi s replacasbiy AY asino\asid ahpositiopdndhe t hi s

A S B T o
harant 2t 1 on) - e T B e e e lay RIvee
above, pol yrmer pephidelsexeemityg,ahemital soreening and theldikeFz. Vari ous means for

attachi ng chem cal ieties,yseful as.vehicles,are cufrently avail able,
see, e.g., Patent Cg@lfm WP@Q _ Vﬁnﬂm%ﬁﬁ%fm feftion No.
VO 96/ 11953, enﬁdésbgﬁ% is ek tohave dteiFityahhy afibdé & ntéliBar &afheter

Conpositions a ereln incorporated by reference 1n i

entirety. 2bi s (Bg], hlodd peessues) blood telb esuntacholgsterdidevelhondiseasdstatec! ect i ve
attachment of water sol uble polyners to the N-term nus of proteins. A
preferred pol yifeg.cencen autcimsmine disprders). Jilysep! ologicallpadtive) gr oup

may be of any conyeni ent nol ecul ar.. wei gh Q‘B |, i br.anched.
The average rml%eé’th “Retd WW@M"&? @%‘r‘%ﬂ‘?ﬁé&@&ﬁ m about 2
kil oDal ton ("k[§ofired t 100 kDa, nore preferably fromabout 5 kDa to

about 50 kDa, npst preferably fromabout 5 kDa to about 10 kDa. The PEG
groups wi || gener al | Thebermst“amimetic peptide? andd+aghnist pepstideiorefertora i on vi a

acylation or reductjve al kylation thrqQqugh a reactjve group,on

moi ety (e. 4>, &FPAG dﬁg%ﬁﬁpﬁfal ?‘Fﬂ‘ﬂﬁ?@ﬁ‘f’éﬁ? {og? Bg%k)euf -8 EE@CEE &'

group on the i ny i\ GANRHRWith abrotdh of et ThedB!t8fins further
include peptides that indirectly mimic the activity of a protein of interest,
such as by potentiating the effects of the natural ligand of the protein of

interest; see, for example, the G-CSF-mimetic peptides listed in Tables 2
>0

—




or ester group). A useful strategy for the PEGylation of synthet3appppjgzdes
consists 2 0 of conbining, through form ng a conjugate |inkage in solution,
a peptide and a PEG noi ety, each bearing a special functionality that is
nmutual |y .reactive toward the other. The peptides can be easily prepared
with convent wined24s82 i d phase synthesis (see, for exanple, Fi gerRisoinas 6
and the acconpanying text herein). The peptides are "preactivated” wth an
2 5 appropriate functional group at a specific site. The precursors are
purified and fully characterized prior to reacting with the PEG nviety.

Ligation of th i it . ) i.0 _agueous. phase, and
can be easily ng\g‘g’ % t?gggﬁg& aéné§§‘?@Q$c§q%¥ﬁ3E%aq‘VhBe%ﬂ§%d
peptides can beafidseliHén@ifiéd bt Beriv¥d BS ABsdribedin Witlghtaiet 1hao96], Skicresl by 63
3 April 2003 WO UQ 24782 PCTNS991 Z5044 anal ytical "HPLC  am no act d anal ysi s

and | aser desoi2Z8i458-633Narapda et ali€1999), Proc. \Natt.chcad. Sai. RISA 8617568474, anot her
type of water sol ubl e, pol yner whi y. .be . ysed for, pr i n, nodification.
Dlextrans are p(ﬂr%‘é{&th _T%Q"CBC%BT@%@_lé%ﬁ?iéﬁﬁ‘wmgﬁ@mﬁh%wtts of
gl ucose pregdom r [ is

avai l abl e iﬁ mﬁ@%@éﬁ?éﬁgx’ﬁ g t]‘?ﬁénkﬂgg??ﬂgﬁﬁpﬁs&%tg%ﬁe?%%ﬁ% ein

mol ecul ar vei ghbferénc@enlbles ohelt®sélectadiffeient PepBdePeidn ftually distldskabl e
wat er sol ubl e polymer for use in the present i hvention as a ‘vehicle by

itself or in cdheteimby dollawing thexdisdesedoprpsadures with different pepide f or
exanple, WD 96/11953 and WD 96/ 05309. The use of dextran conjugated to
t herapeutic or ayfdsti ¢ i mmunogl obul i ns has been reported; see, for

exanpl e, European P L WelrH 3 P ' y

i ncorporated by ref Z‘iﬁl'ge%gj_ﬁ J&’)(C?—%c'}%gg&e %Bgﬁggsggggﬁgiﬁgﬁf@g
preferred phen jdentifiedor detised agdescribediifiiCwirla dtalAd éRce/2767 1696
present invention. Linkers. Ané}"l i nker" 8‘%roup T"s—optg?yo)g%l._%en present,

its chemcal stJéSuPat. Nosnp862.451 and 5932946 endianythersreferenge in Jable 23

. The 1i o4 f de,. f i i dsg, |ink t t b
spacer T | igteks i S ARG SIS, S e G
from1 to 20 2 a?g? 6n 2Tl 'céﬁ?cr:ﬂﬁ@ﬁh&?,” #2EH5n VER datdhéreGri" n]?

acids are selec romthe 20 natur y*occurring amno acids. Some o

t hese ami no aadmndrizereby irgloyporated by deferencesThesd ofiordinasy skill inythetarte in t he
art. In a nore preferred enbodi hent, the 1 to éo am no aci dg, _are sel ected
from gl yci he, #ppreciate thateachof theserefeyences legiomg o selggt et  Even

f bl . i . St b QL t f 1200 i ds that
are steri car Ty Fmtides B ABauy BatRERg eyt By PN Qg bl O824
l'inkers are polptgtedires wittpdifféreh@péptidedbraries( A y).). poly(dy-Aa), anti
pol yal anines. .. Qther specific exanples of |linkers are: (Qd y13Lys(tCJ y),

(SEQ I D NO 333); 6 The tens “ApCGSF-miwetivpeptide i aaapriss agopeptidestha

b’ 6 ypr oson gy ideehietoR drsesines thpsbEp v el okl Hoppe stz
for exanpl gg (%yﬂé%%ym: %0913 o?agrbf@\é/r@e%rkwmﬁabl@ﬁd@zﬁﬁ& As

Conbi nati ons o la are al so eferred. The l.inkers shown here are
exenpl ary; | i nhaving/G-GsF-mimeticaybject inatter sSThosecoftordinary gkiibimthelart onger

and may include ot her residues. n tide lipkers are al sq, possible. For
exanpl e, al kyl APPIREate tgﬁt:?ﬁ f_&gpq%?&ﬂqwg,esmﬁgpﬁlegt &f&rg@t coul d be
non- st er cal |y HiRSSs chA A0 BalY Mincitesd Sherlh BYRIM W e MeciBleg |,

aryl, hal ogen (froBedures willi différbht piptidelitaries, et c. An exenpl ary
non-peptide linker is a PEG |inker, "15 wherein n is such that the Linker

has a nol e28l ar wei JFhe tefmI@TLA4-Toidteticpeptidel’ comprises epypepsisies kimt The
tide link . |t t.0 f deri vat i in t

febcr i bed abov ANk iisntficdof derided 35 Briitetiniidin o ebal 1%, Raie, 1

the 2 0 tidays . I7:2\ olsh i i

my § v ove. t helOetio 2B 78, ThO 4f sy SR EOREMH ppsprecliOniR callibl YV

of the these references enables one to select different peptides than actuaily

b7




conmpounds. The noieties may alternatively elininate or attenuaddpahgo03
undesirabl e side-effect of the conmpounds and the |ike. Exenplary
derivatives include conpounds in which: 2 5 1. The conpound or sone portion
thereof is c |c._JFor exanple, the peptlde portion may be nodified to
contain two W@@ﬂf’gs residues (e.g., in the linker), whichPCINS92504¢i ze
by disul fide bond formation. 3 April 2003 WO 00/ 24782 PCT/ US99/ 25044 For
citations to references on preparation of cyclized derivatives, see Table
2. 2. The conpound is cross-linked or is rendered capable of cross-Iinking
bet ween nol ecuMlisslosedrthereinpy dollowing the disdoped prosedunss withndifferérsd 5 t o
contain one Cys r aliﬁg and thereby be able to forman internol ecul ar

di sul fi de bondPRPEA®AOTRRE- ol ecul e. The conmpound may al so be cross | i nked

through its Gterm p ' . )

b cooN N o ThR e “heaptniEPbeatie AR Mpids rélele
[-C(ONR-] |inpegtide &hmsla&ks@r incgoine ady tinteﬁfdiéslwﬁ)&pﬂ'!e@bldgéﬂiﬁaﬁwty of
Exenpl ary non- pept i dyl linkages are -CH= carbanate CHI - ONR-1)

phosphonat &, the-ssociateshprotein of iokerest, oy haa*jo)loglcdaacvaMG(o@pHable toa
-Cl A d d al ky] d 15 tid R - .wh
over al kyl]. yﬁg‘w%”e aganit on hiGitor o SeHesiriated Ayplain of iNEFRST BN nus

may be acyl at eg, term nal
derivative gr oups |ncI ude %&pﬂﬁpﬁéﬁﬂ% gﬁﬁpﬁ%ﬁ]ﬁ@%{%@aﬂ RIRC(O)O?‘
-NRS(O) =R, - Nidlen@fiddror dériver] ¢ desteibedrin Takaseld 2y AhX1997) X attire Bibtech.
(CBZ- NH ), V\/nerel n Rand R are each independent lcéﬁl ydrogen or [ower alKkyl

and wher ei n t hd5:pl266v0 ¢I1W¢fsbyleb‘éfe§@b@§|m@ﬁblfw tifiedashaving TNFrent s

Zﬁgegﬁ g(rjmf{cgrh {g‘hep&g‘iﬁﬁ’coﬁs' EE ! ‘??\ng X‘R/B"f C~ aI ko chI or o,
C Ll Zhl TUS 1S titatafh gﬂg%g%?gﬁ&%ﬁ‘eﬂﬁ%ﬁﬁ%5% saéeeme;g é,edu e.s'{ﬁﬁnrmt hods

described in t art t Z to comnpou

invention 3 Actually2§odsa theréin ByXoRowWihGHN éﬁi@l@éediprmméywifh SEQ I D
NOS: 504 to 508 at the C-term nus. Likew se, one may use nethods descri bed
in the art to differentpeptid %bhm&ds of this invention having any of SEQ I D

G term nus. Exonpl anjeceit firbireednieand VL-SRohbRaieRRtEe t of cxampi e,

- (O RZ whex ei Bofprisés p @;‘?ﬂ&e@ﬂiﬁ?hﬂu’ﬁﬁ or'fdvih-refistag ébd?‘ahéﬂfbfﬁhe%ﬂ
i ndependently hydfogen or C_Ce alkyl (preferably C C alkyl). 7. A

di sul fi de bondreceptaxdhuled. -1 neceptoractivationiresulty fromoformation of a
L é@oﬂgm“ kel il el e,
Syu-n., 357- 9 %@H@gﬁﬂg@%ﬁﬂ& Uleﬁede &Dg fied.

Various derivat'l 2| ng gen are nown ct speci |ca Y WI ée ected

si dechai ns or [lreoeptor acdedstry, proteifiandrdbstrict comiplen forbraition arhofigLysi ny!
resi dues and am no term nal residues may be reacted with succinic or other

car boxyl i c2&ci anywpdr theee camnpenents of thecomplex, Exemapiarydhel aptagepist

resi dues. O her Ltable reagents f I tainin
st dues i nol obthirBuERdNElids soh rsTidiod bF Aefypate BROTRLT. "
phosphat e; pyr (rigX@dt; NeB! 5608085, '5/786, 3531, 5{880,096) Gtatiz 6 tefetBhées in

Table 2 identified as having IL-1ra-mimetic or IL-1 antagonistic subject

matter. Those of ordinary skill in the art appreciate that each of these
25 references enables one to select different peptides than actually disclosed
therein by following the disclosed procedures with different peptide
libraries. : - -
The term “VEGF-antagonist peptide” comprises peptides that can
be identified or derived as described in Fairbrother (1998), Biochem. 37:
¢



2 0 acid; O nethylisourea; 2,4 pentanedione; and transam nase-cagg ﬁ§903
reactior with glyoxylate. Arginyl residues may be nodified by reaction wth
any one or conbination of several conventional reagents, including
phenyl gl yoxal , 2,3 butanedi one, 1|, 2-cycl ohexanedi one, and ni nhydri n.

Deri vatizati wo oof24m20i ny 2 5 residues requires that the react p@py6umsoss
performed in alkaline conditions becau of the high pKa of the guanidine
functional group. Furthernore, these reagkE nay react with the groups of

|l ysine as well as the argi-tiin~epsllon-am no . group. 3 April 2003 WO

St udi od ext ensiAPGORIGELa PEUREPrwiEb ot ToBle 4 HeRBled R Rt o)
label's into tym-m%diﬂﬁk %bgé&%ﬁd&é&ﬂ%édbf%&ﬂﬁ?%kﬂiﬁ\zﬂéw conpounds
or tetranitronethane. st co nly, N-acetylimdizole and

t et r ani t r onet happrecaiatetbatieach dfdhesedeferencds ehables onmplto select different 3- vitro
derivatives, respegtively. bax si,dechai roups (aspartyl or glutanyl)
may be sel ecti P& 9%%&‘#%@%;@)’%%&5{3?3 %%ng?@a&n&ﬁ%aéﬁﬁéedmc;w R)
such as 1-cycl = (2 J . ) carbodiimde or

1-et hyl - 3-(3- a%ﬁ@'ﬁéi%%w%dﬁyqéé%%é%i i mde. Furthernore, aspartyl
and gl utanyl resi du%eﬂteﬁnnmnmwrﬂe%@id@cméﬂp idéythabitat B&l ny!
resi dues by reaction with ammoni umions. d utuni hyl and asparagi nyl

resi dues may bédentifiediar derived as desavibedsipdaliuneny (1998 NatureiBiotech. 171
residues. Alter jvely, thesg_ resjdues ar eam dat.ed .under, m] dly acidic
condi tions. i 7RETAy } oibe Tolstrings it Tabled wentified an eHnEMME of thi's
i nventi on. Sty i . A i r

ot her ot et i ve bltory SAbRH MaRER ThGsE SFLAERAL MR B e ARApEEELANRAP]

st abi | i ze T0o0ssath bKtivdse réfetences énableh ohe ewselectidifferent pePhdes thanVed. Chem
39: 3814-9. Derivatization with bifunctional agents is useful for

cross-1inki ng anmatlycdiseloseditherein hyhtollowing the disglosed procedureswith a

wat er - i nsol ubl g.su rt matcix Qr to other macronol ecul ar vehicl es)
Commonl y used a‘%g’s%%i(glf’ﬁ?gaﬁa‘]%@ﬁ?% include, e.g., I,1

bi s(di azoacetyl) - 2- E%g Mﬁf M L g
esters, for exanpl e?@%@dgﬁéﬂ%ﬁyﬁ@g I ggg rcy l|ec ac?gméﬁdgm%dn%ﬁ onal
i m doesters, i nhisufivegtioh atecalso encortphssed tereins By playsiblogically

di t hi obi s(succi ni m d%‘I@Pr opi onate), and _bifunctional na]eimdes such as

bi s- N mal et % d@cdersablersalts” igmeaniany,§ally thatarednowanoplater discovered to

met hyl - 3-[ ( pazi | ).di.t B L Oi N jo t bl e

3ht err nedi at esb?W%%gQW%ﬁgﬁ %P?ﬁ %@?g%#ﬁé’%rﬁﬁg%%g&&%sg%ce of

l'i ght. Al't er natgiflabyoacette hydiohalidés, si&0hs Ry drothloridend Hpdrabrofideogen
brom de-acti vat eijf car bohyd'r at es lyg épt)r :alndzogi% WO 001 24782" PCTNS99125044
and the react i sulfgte)sitratetartate; glyoelate;and cxalatet . Nos. 3, 969, 287,
3,691,016; 4,195,128, 4,247,642; 4,229,537, and 4, 330, 440 are enpl oyed for
protein i mobilizat i%fﬁ‘.‘étﬁ%ﬁﬁgmpﬁwafol i gosacchari de) groups may

conveni ent be 5 at { @%éﬁﬁ j on
sites in p%gt ei ns. &'ﬁ%‘éﬁ%mgﬁtl n 0?‘?%%3%\2@%;?%%52@%%!%%%%& to
serine (Ser) omwith thisihventick)the pepfide aray/ie dttacNed itolthelvehiclpothaougiatheles
are attached to as,pa;al%i ne (Asn) residues when they are ar& of th
sequence Asn- Xxfeptiders Nojeamninys Qréa-tmw-mﬁa&%mc@xz&ﬂ eymelecles x s
preferably 10 q f. the. f A oy ] i .ot her than

P ol i ne. The. stk cuiipeigr b i desctikB B ehi RUARMENORMRLY! doC Lna" ne
sugar residuesffound in each type are different. One type of sugar that is
comonly found on both is Nacetylneuramnic acid (referred to as sialic
acid). Sia 'Fc acid is usually the t ?ri_pakx?)esi due of both N-l1inked and O
15 linked i gosacchari des and, by WVif%ue‘of’®its negative charge, may
confer acidic RyR@@id:i €es to the glycosylated conpound. Such sites) may be
incorporated in the |linker of the conpounds of this inveniion and are

preferably gl ycosyl & éslavghicle@irefesiablyan Featomainkant production of the’

pol ypepti de conpounds, (e , In m lian cells such as 1 ,p2 0 COS).
However , t f] u;:h sites )g'eﬁ}‘“‘ giﬁ@ﬁ%@?ﬂ@%?ﬁﬁﬁmamﬂﬁﬁﬁic' -?F")?—P-
sem - synt heti c pHOGRALF BSpKRGWBI{In L e W ey DERSG P Ly®_ i _pt ' canons

i ncl ude hydrox}ﬁgi %ﬁ%ﬁcgr@[ tne (g?ﬁia??g{inl')%’ﬂ S ngy )gtl;so(?)b?‘ hydr oxyl
groups of Beryl or threonyl residues, oxid&#i on of the sulfur atomin Cys,

met hyl ati on of the al pha-amino 2 5 groups of lysine, arginine, and hisndine

side chains. Creighton, Proteins: ~,tructure and Mol ecule Properties (W H.
Freeman & Co., San Fxancisco), pp. 79-86 (1983). ' Conpounds of the present
invention may be changed at the DNA |level, as well. The DNA sequence of any

portion of the conpound may be ~e ~f 3 April 2003 WO 001 24782

T 1 =S S oA



changed to codons nore conpatible with the chosen host cell. FErAmREil2003
which is the preferred host cell, optim zed codons are known in the art.
Codons nay be substituted to elimnate restriction sites or to include
silent restriction sites, which may aid in processing of the DNA in the
sel ected 5 h¥Q 0024782, The vehicle, |inker and pepti de DNA sequeITHEsYABH44be
nodi fied to include any of the foregoing sequence changes. Methods of

Maki ng The conpounds of this invention largely may be made in transforned
host cells using reconbi nant DNA techni ques. To do so, a 1 o reconbi nant
DNA nol ecul e codi ngp¥, p?, I hehPPPiredach Indépitilently st g#f preparing such
DNA nol ecul es ara well known in the art. "For inStarice, sequences coding for
t he peptides cpbamniwolegiasldyactivepdtidessi ng suitable restriction enzynes.

Al ively, th I ld. b hesi zed [ hem cal
Cynthosi 5t ethni queky LaderAELLL # ehch IRGRARIeREy daersraba. Al So. 2

nbi nat i f th ' , ' ' i nclud
Voot or capabl o of v By ek RE TS Yot RApRRRend S dr SRV AR Rat " 07"

vector conpri skastidie difdfari®@basyl e that codes f or the peptides operatively
| i nked to appropriate expression 2 0 control sequences. Methods of

ef fecting this operHus;compiingdy] camptises preferred compbundstaf ¢h©ftsmmuadaecul e
is inserted into the vector, are well known. Expression control sequences
i ncl ude pronoters, activators, enhancers, operators, n bosomal binding
sites, start signals, stop signals, capssignals, polyadenylation signals,
and other signals involved with the 2 5°ontrol of transcription or
transiation. Tog pfatiirerd hetB6f Whellt M drFc EDMAIIPARA Y St ORLAbT.USed
to transform an appropriate host. I's transformati on may ti1e perforned
usi ng net hods teehlinkswfX';in the art. 3 April 2003 WD 00/ 24782

PCf 1 US99125044 Any of a | arge nunber of avail able and wel |l -known host cells
may be used i nk he practice of this invention. The selection of a
particul ar host is dependent upon a nunt@r of factors recogni zed by the
art. These include, for exanple, conpati TXi ty with the chosen expression

vector, 5 toxigl . L i d e . Lecul e, rate.of
transformati On&%é‘&@&g@?ﬁeggéfrvﬁglﬁﬁ%ﬁe)gpag'bﬂ/g@@xgaﬁggggﬁs €d at the N-
characteristi cermim@s &Kety and costs. A bal ance of these factors nust be
struck with the understanding that not all hosts may be equally effective
for the edpres®Mon of a particul ar DNA sequence. Wthin these general

gui del i nes, 10 useful mcrobial hosts }Wih dé,bacteria (such as E. col

sp.), yeast (such as Saccharomyces spf)~ ﬁ' ther fungi, insects, plants,
mam x~al i an (i ncludi.png hupgan ells.igycul tyr or_ ot her hosts in the
ot Next ot heAtd HtREet Btbef whetein Bt famBin frd dattadisd 23RENTmy  be
cul tured underﬁfﬁmhﬁggfqngﬁpﬁg?gentation conditions so that the 15 desired
conpounds are expressed. ch fermentation conditions are well known in the
art. Finally, Vhe peptides are purified fromculture by nmethods well known

in the art. The conpounds may al so_be &?‘n&z sypt heti c nmet hods. For
exanpl e, 26lid phase synthesis techm(b Yo used. Suitable 2 o

techni ques are |1 . known .in the art, nd ipcl.ude,thoge desqgriped,i

Nor r1 1ol d (1A Mg piepbuneren F i an PEaainain dRd fs ofachedating N-
Panayoti s eds. g, i relty@$P263), T. Am Chem Sod. 85: 2149; Davis et
al. (1985), Bi t)ggﬁ%ﬁéd?f;ﬁ IP:T(B’ i?’»’94-414; Stewart and Young (1969), Solid
Phase Peptide S~nt hRgptides!. Any hiainbelNof péptidés fay berused it comjundtidh/with The

Proteins 2 5 (3rd ed. :105-253; and Erickson et al. (1976), The Proteins
(3rd ed.) 2: 2ppresentinventiomidfparticulasinterest arepeptidesthat miraisthe que of

i 0 P i i A TR L AR

meki ng s (i Raaly 1R _ 4 S9TF .

oroups may b SyRHCIRATE! TOR LY TERD TPl B B ot el |
interest, particularly those antagonistic to the activity of TNF, leptin, any

of the interleukins (IL-1, 2, 3, ...), and proteins involved in complement
activation (e.g., C3b). Targeting peptides are also of interest, including

g



3 April 2003 WD 00l 24782 PCT/ US99/ 25044 Uses of the Conpounds Brimeii@ped .
The conpounds of this invention have pharnacologic activity resulting from
their ability to bind to proteins of interest as agonists, mnetics or

ant agoni st s ative ligands of such proteins of 5 inter

utility of sgfgaéoi'&gmgorrpounds is shown in Table 2. The acti vi t?‘%ﬁ”ﬂ%&%‘
conpounds can be neasured by assays known in the art. For the TPO m netic
and EPO-m netic conpounds, in vivo assays are further described in the
Exanpl es secti ion to therapeutic u ounds of

n _herein, .In addit ses, the con
the present 1 &Wﬂ?ﬂ%ﬁ?&l&%ﬁemmbrﬁnm%w OFtng pe e@éﬁh@ﬁgﬁeri zed

by dysfunction J i : J j {ent, a
mothod of et odt of et RRSArbMAHd thit be BlachbuBA By mbtholiucaiibed I
receptor) that the refersmves citéd brethig spedificaiontaribotet séfegenics, st eps of @ (a)
contacting the sanple wwth a conmpound of this invention; and (b) detecting
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an attached | algly site c&lahqvge&eCpxbducﬁBeem&m&alTﬂ%S)Q]J@DQ&eﬁ{.%&seful for
identifying nornmal or abnormal proteins of interest. For the EPO-m netic

conmpounds, for 2802380 Lhagedisplay is partimwdaniy well suited fonidentifpingperitides

bi ol ogi cal sa e .y be indicative..of sych di.sorders as. D anond Bl ackfan
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bl ood cel | | ev8l3-29} Kayetall (1998)/Brugisc Today8:370:8- Subtle peoteinsareul at i ng

t he endogenous activity of an EPO receptor_in a manmmal, preferably methods
of increasing @medwrevewdan@@i&ém,.mﬁw| 2003 wo
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delivery that is appropria or the nature and severity of the condition
bei ng treat®d and 5 Arparticulardy preferredggroup of pepkides axk those thatdind to

Preferably, adm nistration is_by . injection, ejther subcutaneous,

i ntranuscul ar, CfOKIRe F%BF%SCY%Q&Y&%C%&QW %%@E ounds.
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appear in the Exanples hereinafter. The conditions_to be treat are,
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or an expegted a . fici , because of planned
surgery orf(iS F')flxg?ez#)é{ﬂ‘ggﬁ%ﬁ@#@%?%ﬁ%ﬁ?g@ﬁ%ﬁg@l?P usual |y be the
result of a deficiency (tenporary or pernanent) of active Ml ligand in
vivo. The genexic termfor platelet deficiency is thronbocytopenia, and
hence the net hods and conpositions of the present invention are generally
available for treating thronbocytopenia in patients in need thereof. 2 o
Thronbocyt openi a (pl atel et deficiencies) nay be present for various
reasons, including chenotherapy and other therapy with a variety of drugs,
radi ati on therapy, surgery, accidental blood |oss, and other specific

di sease conditions. Exenplary specific disease conditions that involve

t hronbocyt openia and nay be treated in accordance with this 2 5 invention
are: aplastic anem a, idiopathic thronbocytopenia, nmetastatic tunors which
result in thronbocytopenia, system c |upus erythematosus,_spl enonegaly,
Fanconi's syndrone, vitamin B12 defi'ciency; folic acid defici‘ency, ’

May- Heggl i n anonmaly, Wskott-Aldrich syndrome, and paroxysmal noct urnal
henogl obi nuria. Al so, certain treatnents for AIDS 3 April 2003 wo oona~BZ
PCT/ US99n5044 result in thronbocytopenia (e.g., AZT?. Certain wound healing
di sorders mght' also benefit froman increase in platelet nunbers. Wth
regard to anticipated platelet deficiencieyf e.g., due to future surgery, a
conpound of the present invention could be adm nistered 5 several days to
several hours prior to the need for platelets. Wth regard to acute
situations, e.g., accidental and nassive bl ood | oss, a conpound of this

i nvention could be adm nistered along with blood or purified platelets. The
TPO- m nmetic conmpounds of this invention may al so be useful in 1 o
stinmulating certain cell types other than megakaryocytes if such cells are
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within the scope of this invention. The TPO minetic conpounds éfARrii2803

i nvention may be used in any 15 situation in which production of platelets
or platelet precursor cells is desired, or in which stinulation of the

c- Mpl recept or is desired. Thus, for exarrple t he conpounds of this

i nvention neYyOWY2¢/82d to treat any condition in a manmal wher BCT/USP5644 s a
need of platelets, negal cai yocytes, and the |like. Such conditions are
described in detail in the fol | ow ng exenplary sources: 2 0 W95 / 26746;
W95 / 21919; W95 / 18858; W95 / 21920 and are incorporated herein. The
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2 0 Pharmaceutical Sciences, 18th Ed. (1990, Mack Publishing C3.AprE28edn,
PA 18042) pages 1435-1712 which are herein incorporated by reference. The
conpositions may be prepared in liquid form or may be in dried powder,
sucl as | yopkid i orm Inplantable sustained rel ease formnul gt re
al so contenppwa(%g@q%{s are transdernmal fornulations. 2 5 O al d’%&ﬁ%«g&?@fﬁs.
Contenpl ated for use herein are oral solid dosage fornms, which are

descri bed generally in Chapter 89 of Rem,in~gton's Pharrinaceuti cal

Sci ences (1990), 18th Ed., Mack Publishing Co. Easton PA 18042, which is
her ei n i ncor porgéegd—h 2 Si-¢ R AT } e t—aulo
capsules, pills, "t LIactgE | 83 1. é}_ach pel | ets.}' ,”’

2003 WD 00/ Z4782 PCT/ | 35991 250440deh or proteinoid enFRation may
be used to formulate the presentggCapES! tions (as, for exanple, proteinoid
m crospheres reported in U S Pajgye o8p. 4, 925,673). Liposonal

encapsul ati on may be used and tlpp@g posones may be derivatized with various
polyners (e.g., U S. Patent 5qkrgre, B4R S5). A descri ptiignigrk pessi bl e
solid dosage fornms for the theREERITGE-«l S [0i ven in Chapt a3 Cysteihe-heH shal |,
K., Mddern Pharnmaceutics (1979) vw#igiB@Fby] G S. Banker andT&{ T. Rhodes,
herein incorporated by referencdke)l n generfal, the fornulation will include
the inventive conpound, and i mdd@F4,N@F-ddi eht s whi ch al | o4 Systpinetighct i on
agai nst the 10 stomach environndmulin and re| ease of the biol dfdtally active
material in the intestine. Al 3§ BPNFcal |y contenpl at ed-Sal¥stBpefidosage
forms of the above inventive cofJodNd&# |f necessary, th(a2 C g r}ds, may be
chem cal | y nodi-fied-so-t-hat ofal gﬁeﬁuﬁ@%{_ i i : _ﬁMLt he
chem cal 15 nodification contenplated js the attachnent_of at |east one

_rmih_et) y to th](ca conpodh¢mplaEE peRrdes; WSMM%RPQ?F%?@E&W?U&@) i
t ' . . t
stomch or i nt 20perew! Thise Fftidegindy bE kferdibd by dietofBdicidfATHIRET, | €

the conpoung am.%lemﬂMJwabbw4ﬂ@ ar8 ub&d, THedY in Muset i es usef ul
as covalently 2 o attached vehicles in this invention may also be used for

this purpose. BEequences (and thromghoutthis spedification, urless spesified otheswise in
ol iyl Cal coRdrareisBla hsighes) Frus thaf et A AR UL SCcRERG ABRNG X o,
Abuchowski and a@?d’te%id@&'x&g ggP S&Rrﬁg;%yw sg‘g,_qpﬁags n{:an’y;b;ece 3 Drllis

(1981), 2 5 fiocenberg an oberts, e ntersc Yor k, NY,
, pp 36783; Neuamdém (ke., séquentialiy), with oAwithouBilinkersyand a8 tandéntier

pol ymers that coul d~~be used are poly-1, 3-di oxol ane and, “rn

pol y-1, 3, 610j oimd@mﬂeemme%mm&t Linkers argdistedias {'Adandt ed

oral dol | very dHRAEE 2FYqf{Re lipid dietebht ehelt T hen( Fpes i fkan 00, 17
al i phatic ani ”%r@%héwn%égﬁra&éd b?gaasﬁhé\kdr%iﬁcghm?@@pm@@n&dmﬁfg 40)

caprylate (SNAC), as a carrier enhance orption of the therapeutic
conpounds of t loysteimylaesidme. may be crossiindkledesith anotherfCys-dontaining 5

formul ati on usi ng SNAC has hee enonstrated..i Phasge, || ,tgial conducted
by Eni sphere TMQ@“E%‘. OTM§%Wﬁ¢ hﬁﬂﬁ? Axet c"eo‘bﬁfe"ﬂﬂﬂjs’del ivery
conposi t i opgang; e t@q%] m f I gn;[" Wd : ith&h uded
in the for %I ati onhas |%lg;9n% I pa@%@gﬁf}%ttgéﬂ:' n e ore%ﬁo Pgﬁﬁl es or

pellets of 10 mielCys festduemahdoimanintrapeptidio disulfile bond/fast wellyseepfaral f or
capsul e adm ni stration could al so be_as a powder, Iightl){ conpressed pl ugs

orI even as tgb:ceiecamplme&)ﬂahngﬁ@pepﬁidwEdT lﬁ-ré;féwm ressi on.
Co \ i \ ©, 4 o 5
brotern Cor deraprnhfe Aikide BohaRr nepided frs Fretinisdh 8 Bl "apy BE

m or ospher e enggsbah a0 g be'diRivalived e Hebcied atryhAaTTew! edi bl ¢

product, such as a rrger erage containing colorants and fl avoring
agent s. OngonaydeHvatizedexaimplesaeeprovidedin.tire table: Derivatized peptidestine
invention with an inert material. These diluents could include 2 0

bohyd ;3 : . | ,
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may al so be
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used as fillers including calciumtriphosphate, magnesi um car bdARHEZHRd
sodi um chl oride. Sonme comrercially available diluents are Fast Fl o, Endex,
STA-1 Zx 1500, Entonpress and Avicell. 2 5 Disintegrants may be included in
the formulation of the therapeutic into a solid dosage form WMaterials used
as di si nt egrwiower4mz| ude but are not liiruted to starch incl Uﬂ:‘ﬁ@sfﬂﬁo 4
commercial disintegrantfiased on starch, Explotab. Sodiumstarch g ycofate,
Anberlite, sodium carboxynethyl cellul ose, ultramyl opectin, sodium al gi nate,
gel atin, orange ~g 3 April 2003 WO 001 24782 PCT/ US99/ 25044 peel, acid

car boxymet hyl ialshbledate eRdthpladl raled ¢faf iohiIR! ik GelBiail| De used.

Anot her formo I'sinteg s are I NSO cati1oni ¢ exchange

resins. Powderenderivatizedypéptidesatiap bednaployed i this irdechtivh, B WY, Fornd t hese
can include powdered guns such as agar, Kaxaya or 5 tragacanth. Al ginic

acid and its seemvyativesiin whishihe sarboxylterminys maythagapped withagaminey be
used to hold the therapeut.ic agent together to f hard tabl et and

i ncl ude nateri&'loélp?&o?rr?‘r’ }gép%ﬂp(ﬁagsésgjﬁ%‘ﬁnﬁ'@cﬁﬁf&?‘éﬁé‘fﬁﬁph, starch
and gel ati &. deﬁ lJF Pﬁ% ‘Pﬁfed( : I se (EO
and carbox?rret y cae u gggr?%%#ai@ﬁ%}%:hny pbrr&%#&‘%%g

hydr oxypr opy! nididYésid s, the sebdtititibhs arsiiendted byls witieH sighifibe & bf C

solutions to granulate the therapeutic. An antifrictional” agent may be

i RCl ]lc,lded : n _th&\efmoietileatdiewébf_fd inBhatnagamet ali 3996), b_ﬂ_\gﬂ@lgs_nissgisswuri Rg
thor apeut o a4 hodaberton stal AP, EMESCREnHE 267668, whidiae | ' ted to
stearic acid i; i i i i t .

poi ytetrafl uor%g%%%%g l?i’%?l%ﬁ%ﬁ%ﬁ%@@& 5 l?sehtgleﬁ@ (gﬁngaxes.

Sol ubl e | alpri ca/Zp at@ys defified én ULS.(Pet1INbs.28;608,085.5)786,38Y, arfd'5,880,696,
magnesi um | auryl ‘sul fate, polyethylene glycol of 2 0 various nolecular

wei ghts, Car bowhichiaredngerposaied byareference. Kardhe EP@hmimeticsequengesf | ow

ti f d duri ng f t d ' , dyr i
D o B! R oA RSO 20kl B eheg 0 SR E Sl "
pyrogeni ¢ sili Wdemmt%%i&iis'iﬁ%%%@atbgfre?e Jé?ﬂe%ut%hﬁﬁﬁh@f"@“ of
t he corrpound of this |nvenf| on into € aqueous environnen a surt act ant

n ght be added'@$ andvii”t aregsalpfinied it Bpaekd eyl s(1996), Prod. Nigl. djadnSe. 93:
detergents such as sodiumlauryl sulfate, dioctyl sodl um sulfosucci nate and

di octyl sa8&i uni34gr4, ovhich is hexebyincorporated i referenee. XpoXu Xodndh ¥, aredsd

i ncl ude benzal u | Oky r il 20 VO 00] 249

bot Uaser sho e i Faf NN 5 A ps69 i8R é%l%?f?g%b‘i’:é’ﬁl’{’éﬁie‘ﬁ BY: oni ¢

det er gent s t hafeféretitél-dxeptthht! 46¢lintogrinbin @i Pepitides, x1§ XK S REd@X sxar e

| aur omacr ogol 400, - pol yoxyl 40 stearate, polyoxyethyl ene hydrdgenat ed
castor oil 10,arBbXaaxe e@q«b@rlmtemﬁgaale@ppﬁceﬁomw\;é&swa&zfuo, 60, 65 and

ce 1 e e 56 oS o Bl BN SRR v
B o 02T BB ARRte PP BereRinca T e VI AuhBU PR BERE X RL 05
compound. - Addi X[y5 XpX £, X3lahid Zand e tritegersmn pnduyareras defirfedrin/WQ ance
the fatty acids oleic acid, linoleic acid and |inolenic acid. Controlled

rel ease f or mul $/449870npublished etaber:30, 1R, vehich isalsgincorpprated byent i on

i1t usi on or 1SRRG Xakahuf e Beichy S 44 dedh VOS B/ fockS, GBRR, 1) o'
may al so be | NURFEP12[1998] Whith E%é&g@tﬁt@&iby&ef@eﬂee. AR, A Al AB AB,

pol ysacchari des. Another formof a controll éd rel ease of the conpounds of

this inve@si onand A are asdé¢finediindndernatiohal application WELIR/53842st em (Al za
wator to fefﬁt o PUPHANUReGRbET A S0 Gh 15 ORPPTR0SS B FERBRAEnY Ko
offect . hor PAK FTEE7E 88 AP Pafid t BuloniKarbiichrBNER A 1 E55C

variety of sugars which could be applied in a coating pan. The therapeutic

agent coul d al so-be—grvemrTmafTtmrcoated tapter ang the matertars used in
this instance ?SB(?FV;‘:G%‘PF%?"?‘ ?hﬁéa"eﬁgfsr"ﬁ{%;ﬂ uﬁgﬁﬁ;‘&%ﬂgﬂ’@yﬂgc 25
et r a1 s and SRyt o fa el Sopg g vl s B G KR

cel l ul ose, nethyl hydroxy-e {ﬂ cellulose, droxypropyl cellul ose,

hydr oi cypropyl -met hyl cel | ul ose, sodi um cdfboxy-net hyl cellul ose, providone
and t he pol yethyl ene glycols. The second group consists of the enteric
materials that are cormonly esters of phthalic acid. ~1 3 April 2003 WO
00124782 PCTNS99/ 25044 A mix of materials mght be used to provide the
optimumfilmcoating. Filmcoating nmay be carried out in a pan coater or in
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such as
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used,

such as use in a buff
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e 4ni-4, %%@éﬁﬁﬂ%“&ueaﬂﬁer types of

carriers i s contenyptatec: o Formt-atrons—sti-tabt-e—ftorTtse A

nebul i zer, either | Lsﬁqyfenﬁ?/?yagmrc, will typically congr s%ﬁaﬁ nventive
conpound di ssol ved | t_a concentration of about OIPND'ZS ng of

bi ol ogical |y activeéZ ol of solution,. The fornul a?idn npy al so

I nclude a buffer a Z Xe sugar (e.g.. for protein gtabi%Tzath on and
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Formul ati ons for ugé Fally
conprise a finely ¢ ‘ y April 2003
WO 00/ z4782 PC'1' /| pel 220t wth the
aid of a surfact antWﬂﬂiav be any conventilonal2l4mat e} i al

enpl oyed for this p& NOPYALRY] a_215

hydr ochl or of | uor oca [ : 102 N0l 2 [ Lhcl udi ng
trichl orofl uoromnet i E 2 ﬂ [omethane. 217

di chl or ot et r af | uor q RQ P 8 conpi nati ons
t hereof. Suitable SEEWIPGYNQPY nclude sorbitan trioleatd an@1%oval | ecithin.
Oeic acid may al sQFEWTR@YWRHYS 3 surfactant . Fornul atilons 2&r di spensi ng
froma powder inhallEEWIR@WYQMY || 10 conprise a finely divid@8H dry powder
contai ni ng the i nvgACFEWTRGWYQWYd and nay also include d bul?R2 ng hgent,
such as |actose, sQFEWTBGWOYEMYrgse nmmnnitol, trehalo or2¥vlikol in
amount s whi ch faci I% sal of the powder fromtHe d@ce le.g., 50
to 9010 by weight QFE [ation. Nasal delivery for  delivery
of the inventive c{ A ~.= M2 delZ2&eryl al | ows

t he passage of the| ' af t @27 adnj ni stering
t he therapeutic prc@ﬂiﬂﬁ_ﬂ@!ﬁgu t hout the pecessiltv 228 debositi on
of the product in {FEWTRPAWYQYr nul ations for nasal delivery 2%c| ufle t hose
with dextran or cy¢FEMEESar livery via transport acrloss 28 her! nucous
nmenbranes is 2 o alEEVWOR@YY@RYat ed. Dog. The dosage regilnen2bvolled in a
net hod for treating i PMescribed conditions will lhe @8 ernjned by

t he attending physimm\ﬁeu ng various factors whi ch @83 fyl t he
action of drugs, e|dE Lght ex 288 dibt of the
patient, the sever |ﬁ____@mwect ion 2 5 tine of adnoidistr?%ionl and ot her
clinical factors. GEEWTRAIYWGNe dajly regimen should bd in26e rhnge of
0.1-1000 mi crogr ang FEWTISaGYWQt i ve conmpound per kil ogrdam @7 hodly wei ght,
preferably 0.1-150 Yer kilogram 3 April 23003 \B800|Pp4782
Specific preferred eFEM(HGM?ISY PCTI1 US991 25044 The inventlors 2%ve Heterni ned
preferred peptide SEMVS' NYQ mol ecul es _having many dilf f er24dt ki nds of

activity. The inventors have further deter

i ned preferred structures of

these preferred peptides 5 conbined with pref erred |inkers and vehicl es.
Preferred structures f or these preferred peptides listed in Table 21
bel ow. Tabl e 21-Preferred enbodi nents



Sequence/ struct ureSEQActi vityl DND: F' - G -1 EGPTLR~W.AARA- G - | E&PPHiRN3AARA3
7TPO mi et i cl EGPTLRQALAARA- G - | EGPTLI i G WLAA A- G -338TPO-ni neticF - (G ;

| EGPTLRQALAARA - TPO- i net i ¢10321 EGPTLRGIW.AARA - (G ;

F' TPO- mi neti c1033F - (G s GGTYSCHFGPLTWCKPOGG (O ;

339EPO- ni met WORIBEMBIRHF GPL TWCKPQGGGGT YSCHFGPLTWCKPC-GG- (G ;  PCT/US99/25044
EPO mi et i cGGTYSCHFGPLTW/CKP~GG G - F' 340GGTYSCHFGPLTW/CKPGLGG (G ;

F' EPO-mi neti c1034F - (G ; DFLPHYKNTSLGHRPTNF- a

i nhi bi t or 1045DFLPHYKNTSLGHRP- (G a F' TNF-a i nhi bi t or 1046F - (G, -

FEWTPGYW-PYALPLI L- T ASFEWTRGWYGRIY 104 /FEW PGYWIPYACPL-(OJ [ F 1931 &

ant agoni st 1048F' - ( GREWTPGW-pY-QJY 40

VEPNCDI HVMAEVECFERI A TR YW@y 11 st 1 U49VEPNCDT AIVIWEVW CRERT TGl ‘

F' VEGF- ant agoni st 1{FEwWARGYWQSY THVGH 1T . CVIVP T it prtor 1o SICT (G G- (Qs

F* MVP i nhi bi t or 1057 FEWVPGYWQS gomarn_as oef TTed™ P EV[OUS]E = ei n.
Wor ki ng exanpl es ASFEWTPGYWQAJY 2003 VWO 00T 22782 PCTHUSo9-256 P
conpounds descri bec P qJ¥ preparedas e roed-hetows Tese
exanpl es conprise AWYQJYOUUT TTEMT S Of e TTIveTTtToT AT g e
ilTustrative rathel FE@BSaMVQIVIY. txanpi e 5 TPoMmetres3ge—9l | owi ng
exanpl e uses pepti JEEWTH | U oy tiTeTuTTeTS appamﬂﬂnrﬁTE%%b+e A

herei nafter. Preparg E@Eﬂ[lﬂﬂ@" et Peptide—t7b—{42 ngfjgrd-hﬁo-PEG-SH
5000 (30 ng, 2 equilEBERTS YNGR Yﬁb‘m ved—TmT Tt AqUEOTS u ffcliszp:—'r B) . The 10
m xture was i ncubat[es AEVRWQNY cpout SO-mrTTUtes aHu*lH retyss T O Was
checked by analytic.~ TPt VUJ oweda ou;u conpt tluws —the
reaction. The pegyl'?ﬂﬁﬁﬂdﬂ&[!7 was—Tsotated—by prepe tre=HREE
Preparati on of pept SR T A : At —trrre—vee—F =+ Pe (25 ny)
were dissolved in g VIO Afptcuua‘UuTlcl - 8——Fh =eb=ir € Was

I ncubated at RT for1 RN AE '

transformati on was rort-tor-et—m ' hppl yi ng
an aliquot of sanpl = UNLC‘GU:unnz Fhre—pegytate

purified by prepar gt Bt t=t=t . D bi oassay
IS a mtogenic assd ' > ne 32D
ceps that have been- ' - ' Ay 1S
descri bed in greatq t~t—rt . ' n MVEM
medi um cont ai ning ¥ —3—P=Hr—+p sanpl e
addition, cells arg ey ' =+ e acki ng
mL-3. An 2 5 exter ' ' afef, rangi ng
from33 to 39 pg/ni F ' n ' pt=Frt 5 | i near
portion of the star re—+e0—t-o—t25—pgtrtr—are Fepa, g¢—+pr each
sanple and run in tHg cate—A~voture—of—+66—tt—of—eact cﬁizy o1 of sanpl e
or standard is addgg ' t——rf-ct e plate 3
April 2003 WO 00/ 14~ - , = |. After
forty-four hour s at L S-CO- ~NFS—¢ e tetrarott T CR otrfl which is
bi or educed by cel | g ' A 3UA+rater Si X
hours later, the oty ' er:%giﬁeevnnt A
dose response curve 3 ' b gD i S
generated and |ineg 1 ' ' yme fau st he |inear
portion of the star » ' ra‘U77unkHOMﬂ t est
sanpl es are determ Eﬁe—+esu+++ﬁg—++ﬁear—equat+on—qﬁgfa—eorrection
for the dilution f4g ALP tr-potygtvetrmezgrnkers. Qur
design of 10 sequerfs 3 inpt i on
that a dineric for chileallUl -2 Cffcx.ﬁtvctlgsflauion with
c- Ml (the TPO recq l werqﬁyouﬁﬁ up

agai nst each ot her - ﬁﬁ+qﬁgkes-could be
tet hered together iH ' ' ' ' hat 15
woul d not perturb t \/ L —ee =+ ccess of
t he design of tandg L S - t he

| engt h and conposi tH o+ #ni of the
two sequentially all — ' tion of
the TMP bound to c- - ' ¢S 2 0
with linkers conpo ' ' wer e

synt hesi zed. d yci ne was chosen because offpits sinmplicity and flexibility,
based on the rationale that a flexible polyglycine peptide chain m ght
allow for the free folding of the two tethered TMP repeats into the
required conformation, while other am no acid sequences may adopt 2 5
undesi red secondary struch~res whose rigidity mght disrupt the correct
packlng of the repeated pepti de |n the recept or context The resultlng

. N L [ 1 o T . T 1 I 1 I oy 1



5 straightforward,
the G

t er m nal

to N-term nus.

st epwi se assenbly of the continuous peptide Ghapdiohsom

Since dinerization of TMP had a nore dranatic effect
on the proliferative activity than binding affinity as shown for the C

directly for wuedngsral

dimer (Cwirla et al.

(1990,

activity in a TPO dependent cell-prolig
assay 1 o using an |L-3 dependent clone of nurine 32D cells trans

Cet |

the synthetic peptides mere t ested

cteé4
As t he

with the full-length c-Ml (Palacios et al. 41: 727 (1985)).

test results showed, all the polyglycine Ilnked tandem r epeat s denonstrat ed
>1000 fold increase A , P re even
nore potent than th SEYW sd“"er H—-tRt-s—eeH—pretiterea Forgssay. The
15 absolute activit r—w&%;#ewﬁr t han
that of the native R g e gqcvircusl y
reported findings iH—L & ) %eun,—%33EF &9 active
as the natural |igaps T S+ T ight—3e—dtre—+o-
differences in the -2 L-g—i-A—t-Fe—t-mo—asSays—Nepertelesd, the
difference in 2 0 a cg YWQP eR—t-ahderm-{-c—t-err-Rat—ot £e 0 cpdoner
linked to N term nalNaiN) - 7 pal pf first
nonomer |inked to AL , b v o8 g ds
parallel) dinmers in YWQEYS Hority of
tandem repeat strat SR aY SRERANS A4~
Interesting to note 1 )y the

| i nker. The opti nal B : ed TMP
nononers apparently ' : S.
Subsequent to this B jer

nol ecul es were desi "l 3—Apr 20030 00

PCT/ US99/ 25044 di f f pYBXYWRPYRVQAR o contoining nodificatlons?%ithin the
nononer itself. TheJEﬁEﬂEQBE§!Q5se_nnLe£¢¢£§»_+u¥u44kL;u&_JhaEZa_LLnker
COITpOSEd of GPNG aj-¥d i bo Y, j Jﬂﬂh aYaTaT=) S ] f-\ll7 8, fdrma

~i -turn-type secondpLs ‘ a__Al thnllnh still ahnuf 1bo £ A9 ogr e pot ent
than the 5 nononer, [T 210.falf 1080 actlive than
t he equi val ent GaGAL8 SYRRG  Thus introduction ofla rBlatively rigid
a-turn at the |inke {20 ight dfl ortli on of
the optimal agoni st|f o AR _Tripo in the
TMP sequence is a h | tides

i sol ated from rando : hi ghV1¥ codserved
Trp in the consensusESMWYOR¥SVQRt Fpo nipptic poptides ahd thA6s Tidp residue
was found to be inv QPYSYRM o nat i on of 2 hydrophobliccfe bdt ween t he
two EMPs and contri b ' ' r ecept or.
Livnah et al. (1996 Hp9
residue in TMP m gh e peptide
| i gand, and as an a

noncoval ent hydr ophbE ver al

anal ogs were made r Mde 14,
the Trp residue was ith a
Cys, and an intrano WO

cystei nes by oxi dat I C

i nteractions betwee Pepti de
15 is the reduced f YQ esi dues
were replaced by A SRYWY! - 4&b§ﬁ?Legs wer e

i nacti ve. These dat hS F et ot p-s—+4--a—F0H+ t he
activity of the TPO Y, ' mrer—t-ormiit-on- The next
two peptides (pepti (LEEYWQ PYALTL ; ci d

| i nker a Lys or Cys YA 3 wo
oona~s2 PCT/ US99nSoyBP ptide 19
and 20) in which th:s Lof the lvs or Cus.is oodilfig PEG

noi ety. A PEG nDiev_EﬁﬂﬂﬁgﬁﬁﬂbﬂhcﬁmLiu_iimLn1dﬂlﬁ of / | ong
linker, so that the i 237wy from the
critical binding si{8&k Y V,@&n

bi oconpati bl e pol ymeEYRWFRIPYALP 9 fier to
I nprove the pharmacokinetic profiles of pepyi de- and protein-based

t herapeutics. A nodul ar, solution-based nethod was devised for conveni ent

PEGyl ation of synthetic or

reconbi nant pepti des.

The nethod is based on



1 o the now wel | established chenpsel ective ligation strategy Ipe2003
utilizes the specific reaction between a pair of nutually reactive

functionalities.

group, Dde,

with t-Boc.

So,
preactivated with a bronpacetyl
reaction wit WOO%2478 - deri vati zed PEG To do that,

for pegyl ated peptide 19,

the N-term nal

the | ysine side chain was
group to give peptide 17b to accommodat e
an ort hogoPQT/ys9eREst i ng
15 was enpl oyed for the protection of the |ysine s-am ne.
t he whol e peptide chain was assenbl ed,
Dde was_then renoved to allow for the bronoacetyl ation

Once

am ne was reprotected

Thi s

strategy gave a hid
conventional reverd
nodi fi ed PEG t ook

IDAYVEVQ PYALRLUde pepti de whi ch was eas

11y 7a0r1 11

ed using

WSRYEQ PMRLRL Li gation of the pepti de

W t#1t he

thiol2 o

NIEEWQPYABEOUS buffer at pH 8 and thie remgti of

L

conpleted within 3

TRADWN@ SYAMAL DI - M5 anal ysis of the purifiag, pg

material reveal ed 4
of 44 Da between tH
was placed in the |
serve as an attachr
conditions were us§
reveal ed, these t

bi oactivity as coﬁg
2003 WO 001 24782 Pﬂ
potential glycosyl 4
made up of natura

a nol ecule in an af
gl ycopeptide with §
car boxyam de of Asi
nodi fi cation proceg
activity of a gi ve;J
vivo stability. As

(INURWDQ PYALRPL and 1ts srde chain tnior

bell

| DSSWYQ PYALMI | C, -shaped Spectru

W tAagan |

gyl at ed
ncr enent

or

4CN PYRLPREaks. peptide 20,

a sl el

Z 4@ OU]

e residue
b woul d

EPEFWG BYALPL a nal el m de- contar ning P

G ATy

 DSYWWOIRYARBOYT atTon ol thi s peptrae.

AS 74BE a3

T
bsay dat a

) RSCOYCGRPEALPREPL T dES had even nrgner

M Viggbo .

unpegﬁat €d counterpart
as |
] nre our

IRV ALPLT
ep|

ST %5(.,[101

ST dlﬁs)llal

Apri |

1 | i nker a
peat s are
h of such
b a

n

ponydrare not ety aogded om
Y grattom 1S a CONMMUIT post-tra
i L T Tave ey posT T ve fmpac

S OTgsg ITebi ol ogi cal

|umﬂry

nd in

i IGEL arred gn proactT vt y.

TS5 Uy cosyl ati on

motif into the |inks - THE—SYRg et C
precursor of the pcwm[ycopep[ roemad T ef fect 761
activity_conparabl ¢ SNMAPYGRIE 1€ - (O € 11 REd aral 0g. [OTCeed! yT psy| at ed,
this peptide is ex FEVIWOPY AVOLPAAETAGRITE OT Uer Of acti vty 7§ e

pegyl at ed pepti des, LIRGEY Cnem)pnybﬂ,d pT WITF PSS

exhi bited by a PEG 15 et as rdelis a

di ner of a tandem n Tz whi ch
formed an internol ; pTTe | esi dues

| ocated at the |inke REY VIS ; A re-ppssibility
that TMP was acti v GINYGPYVDGWRE! - ~TTe assay data SITOWET [aigg LT $ pepti de
was not nore acti V4 RWEDPYWKDOWSAUE 2 0 tandem repeat on an g usyed nol ar
basis, which indir &Y NEWAR (e rdea tnat tne actcel AT o | TMP i s

I ndeed a di nmer, otHg . ' ' ave a
further inpact on tTWT—I'H—O'm fo data in
ani mal s, one pegyl JTGNEQPYARGIAG N T cpeat _(conpound—20 T 1 Talgzg A) | Was
delivered subcutanequﬁ5a5ﬁpﬁz5E‘nUrnHr‘nTtE‘vra'USUUTTC'pUﬁgEg‘Trme and
dose- dependent i ncr P ! OT— g dualat i on of
treatnent.. Peak pl == day 8. A
dose of 10' ~g/ kg/ dg Q qr
response to r HUMGDR ared)—at 100 =gr kg7 aay uerfversg Dy |t he sane
route. O9r 3 April AA—TaprE A7gpo minetic
Pepti desPepti de~ Cqg ] RO FFTIRT

mononer 13+TMP C- C df 3 =TI =034 TFF7 - 21 —L1ogg T 13N =
2343++++4n = 3344+ = TTTTR3M — |
7348++++9n = 8349+ = on 784
=14352++++13TMP- GP = T FEGRS TRUDLAARA
'1354- (CyCl1C) 15l = 786

(I'l near) 161 EGPTL = TVP=7gCRGECG- TMP357
++++17bTMP- GECK( Br = T[T WP=BGEK( PEG) G
GGG TMP360+++++20T = 362++++22"
" TMP- GGGECGEEG TMP3 65— APTT 2003~ ™Wo—uon4~s2
PGTNS99n5044 2>



Di scussi on.
i.e.,
receptor for
34. Now,
pepti de,

TVPWO-D/4982r |
requires the concerted

its activation.

Ann.

Rev.

as coval ent

It is well accepted that MGDF acts in a way simlar ggnpﬁbb03
one nol ecule of the protein |igand binds two nol ecul es of the

Vells et al. (1996),
this interaction is m mcked by the action of a nuch smaller 5
t he present studies suggest that this PcrEY25044
action of two TMP nol ecul es,

Bi ochem 65: 609

di merization of TMP in either a C-C parallel or CN sequential fashion
increased the in vitro biotogical pot ency of the original nonomer by a
factor of greater t{heEW LTerattvery I OW DIrOpOtENTy uuﬁmue mononer is
10 probably due to ‘”LPTOFHHIIUH of —thEenoncovar gt —Hgmer-| A
pref or med coval ent e d0||1ry To efrTmmare tfhe ST OP barrier
for the formation o ApETC T mer mnlcn 1S exc1u> velggyﬂl en by
weak, noncoval ent |[&S tre—gpett7]14

resi due peptide. 15 &4 7 jach had a
simlar effect on egg §i§;§§$§$zation i's
i ntriguing. These tiw #ﬁ+7§xm?—nnlecular
configurations. The Petitggg il e the
tandem r epeat s hav va“ﬂgnmgfry Hrtherr—tTrmea at.ub%u%ga."kspite 2
0 this difference i -ﬁNp55qmﬁqjstructuresr-fhmse—fmn Y085 of-{nol ecul es
appeared able to f P 1 ' ' :’i—m’ve
conformation and c —Jihese
eXperi nment al observ YAEP ||uuuc:| of—ttrst gIIID ro- o t=He two TMP
nol ecul es my i nter A IIICI IIl b‘;fllulllg' To—e v‘plL 8(4.1 *H, 2 5 t he
two CGtermini of th YA LTIUI ectHes—rst—bhe—t+nr—t-et vety cl ose
proximty wth each R di mer: ~
Second, the respectf pHeeg=es—Hn t he
receptor conpl ex nu , such:
that they can be di o bond @3

3 April 2003 WO 00l AEEF—HR-A M
activity-enhancing 5 .rc:cat1 +aHegy.

I nsertion of one orj eSSt —trb—t-he 8]nstion did
not increase (or de = fafhRes- This may
be due to the fact e—petygtyetre—b—peptoderehe =s—able to

| oop out easily fr ' i lchanges
in the overall conf v b freedom
of orientation for | d
conformation in int e—f-eeeptor—ant—vettdare +gwu3 site of
nodi fication. Indir rjppuft‘;‘ny s 1 o—C et Usligt frest Udy on
pept i de 13, in whic ot gl ettt iy ocq SR ST Hhe | i nker
apparently forced ﬂ TP tHhre—beckbonre—atghrent—prot | i nker
whi ch m ght have re Q’ X ' ﬂﬂﬁjay———
conformation, thus TP ﬂﬁﬁ@a?frfctivity
as conpared with th T TRggg i rd, Trp9
in TMP plays a sim L , only in
pepti de: peptide int SYATPL e

| nportant for contr 5 N TeCERt O

i nteraction. Result I\ t n'frc ‘v‘VTv €rmotant—areal o szscpt ride 14,
suggest that a cova T BAZE LR

approxi mate the hyd Trrgger rjand that,
being a short |inka "vaP TOTTOTET™S t ctHase,
therefore perturbin H—e-otforratt on of—t-ire Upt llu'r§ SrTreti C
structure. An analy SS+pe—seconteary oLl UbL rre—ohaattre-{1T VP
peptide 2 5 can pro Fstentng—on—the .uL,.abB et ween
TMP and ¢ Mpl. This " reported
structure of the~EP et—ertr—{-3994)~ et
273:464-75 The rece b-turn
formed by the highlj S
sequence. Instead o . 4 S4B ESEH-25044 GPLT,
TMP has a highly se H=E-Rmfe St fee=y—t-o—oF-a—si m | ar
turn: However, this turn-like motif is |ochied near the N-ternvnal part in

TMP. Secondary structure prediction using Chau-Fasman net hod suggests that
the CGterm nal half of the peptide has a tendency to adopt a 5 helical
conformati on. Together with the highly conserved Trp at position



9, this Gtermnal helix may contribute to the stabilization ot APHE2 WP rrer i ¢

structuxe. It

nore potent than the C-term nal

t he nol ecul B
di neri zati on.

i

paral | el diner.

IS interesting to note that nost of our tandemrepeats are

Tandem repeats seemto give
Rides’ fit conformation than does the C-C para

e seemngly asymmetric feature of a tandemre

B Eustivashes

have brought it closer to the natural |igand which, as an asymetric
nol ecul e, uses two different sites to bind two |dent|cal recept or
nmol ecul es. [ ntrodug —enhance the in
vivo activity of tHEVIE P hy providing it alprot8Btioh against
15 proteol ytic degy $ SQARYALRL by <l owi nn down its clearlance4ihro Igh renal
filtration. It was pSROLVMRRYALPL,: lation conld furtlher 83crehse the in
vitro bioactivity afiW NS o _TNP peptide in. t o ccMB_phaked
proliferation assay [ 3ViPEns TMPQJ and EMPs As ddB4n hed in
Exanple 3) were expMQiMYWQPXJSNQ&ESanpn cor dinerigq for88as bkither
N-termnal or CteddADA VYWAPYSVQIKWUDhe Fc region of buman | 2| n all
cases, the expressildRPYOVYWORYBVQISLDP7od the | UxPR prondter 847onnter in the
pl asm d expressi on [ XWSS ¥YWAPYS HS Fc- TMVP. A DNA sequenceé48odi hg for the
Fc region of human |[[YNY QPY&AGLI n-frane to a nonomer of tihe B8O njpetic
peptide w as const (/YW¥@QPYALRY standard PCR technol ogy. ITem®58t es| for PCR
reacti ons were the A or_and ic T ne. MWk svhthetic
gene was gs 3 ApriNWE | 24782 2504 nst 852t ed] from t he
3 overl apping oli \%MIQR}MWS SEQ I D 64, 365, and 3@83
respectively) showp FREQRNVALPLIO 1842- 97 AAA AAA GCGA TCCITCG8AMA TITA AGC ACG
AGC AGC CAG CCA CTGCVEEQRWEWCT CCG ACC 1842-98 AAA GGT IGGA8EST GGT GGT ATC
GAAGGTCCGACTCTCEEG%TWEESNAMBY CTG GCT _GCT CGT IGCT 8%\A TLCT CGA GGA
TCC TTT TTT These OIMMQESVDMWQMAbPlanneaI ed to formthe5dupl gx
encodi ng an am no 3aESEBAG LR NOS: 367 and 368, reésbect|vely)
shown below. 1 5 TESPGGLDWAKlYWQPYALPL 859
AAAGGT GGAGGT GGT GGT ADGYRRWRGSEERY WO TGCB6L
..... +, -FI'ANVSSFEWTPGYWQPYAE L+ . . 8660
CCAGGCTGAGACGCAGTCA\GSZG&DB&RMSEGMMM. GGGGGI E G -P8R2L RRQWL A A
R A 2 O TAATCTCGAG(IMNOGISENSTFP YWQPYALPL IMNOGLSEVSTFPYWQPYALPL . . + . . +. 181 863
ATTAGAGCTCCTAGGAAAA/SWSEAEEEPHNL;S(MML\A@S arml ified 10 a MBR reaction
usi ng 1842-98 and 1XYAEPBABNDWERYW@PYALPAND antisense prijmer #65 The| Fc
portion of the nol eFMMM}QSM’éWALELa PCR reaction jwit866Fc- A3 using
the primers shown [ PYRLROS: 369 and 370): 3 O 1216-82 AAC ATA AGT
ACC TGT AGG ATC G 13AEKTYTTWURA WWOBYALBICCTCCAC CTTTACCOGG ABBCAGEGAG
AGGCTCTTCTGC The ol |[IWSDRLIRDADL YANQ L51 and 1842-98 cdntai89an bverl ap of
24 3 5 nucl eoti des,| SHAFTTRDSQAM Y es to be fused tloget87@r in the
correct reading frarﬁD%AWﬁFﬂBhﬂME bove PCR productls iB7a third
reaction using the NM&%QE 52 _and 1842-97. |The 82pal | PCR gene
product (the full |{ENTYSPNWADSM YWAQRYAMMS di gested with irest88ction
endonucl eases Xbal |MNDGESEVSTFRYWORMALPL | ' t he 87éct of pAMZ21
and transforned i nt{EVCEDH | s #BSdeseri bed for
EMP-Fc herein. O o€ PROWEESHAYAWRPYALPLL he ability {o rodfi7é t he
reconbi nant proteirn wEmmgmss t he 877

VTPFTWEDSNVF YWQPYALPL 878

QIPFTWEQSNAY YWQPYALPL 879

[ GAPLTWQESAAY YWQPYALPL 880

EPTFTWEESKAT YWQPYALPL 881

TTTLTWEESNAY YWQPYALPL 882

ESPLTWEESSAL YWQPYALPL 883

ETPLTWEESNAY YWQPYALPL 884

EATFTWAESNAY YWQPYALPL ~ 885

EALFTWKESTAY YWQPYALPL 886

STP-TWEESNAY YWQPYALPL 887

[ETPFTWEESNAY YWGPYALPL 838

| KAPFTWEESQAY YWQPYALPL 889

24



3 April

nucl eot i de sequence.

2003 WO 001 24782 PCTNS991 25044 gene fusion having the cBrpeitR003
A single such clone was sel ect ed-and desi gnat ed Angen

strain #3728. The nucl eotide and am no acid sequences (SEQ ID NOS: 5 and 6)

of the fusio & [N
codi ng for, t&é w{‘%’g
TPO- m netic peptide was constructed using standard PCR t
Tenpl ates for

gene. The synthetic o vwas constructed fromithe 4 over

echnol ogy.

apping

are shown in Figure 7. 5 Fc-TMP-TMP. A DNA sequence
ion of human TgGl fused in-frane to a di MGT/UNRIe4

PCR reactions were the pFc-A3 vector and a synthetic TMP-TMP

N
SNAY YAH@PWLG(‘T CCG ACT.CIG

ol i gonucl eoti des (
1830- 52 AAA GGT

CGT (

14

G&CT CGI &CT ~ 5 18 ACGC ACG AGC AGC

CAG

AGT CGG ACC 1830-5d
CGC CAA TGG CTT GCAE
CGC GIG CTG CAA GCd
ol i gonucl eoti des we

mﬁw W&@LGGC GGA GGT ATT

CTC §96C

CAG 83C CC
C 3% GAG

bel ow.

BG CTG GCT

G ACG CAG
ACC CTT

ATT ATG

5C C The 4

lam no and

sequence (SEQ I D NOY

£l 0V\g97

AAAGGTGGAGGTGGTGGTA NTea : GTG\(LILB(LILLI(LIL-LIng

T PR "'EEMPGY\ALQPYALFL _ ... _ T . . .| _-T8gU0 3|0
CCAGGCTGAGACGCAGT aKT:(:bbblI:L—ngd’gRl WL A A
R A GGTGGTGGAGGT CCCTTCECCAATGEET TCGRECA 61

...... .+ - ETPFTWEESNAYYWQPYAL .. T . .. L. T épBU0 315
CCACCACCTCCACT il 9 GGGG
GGI EGPTLR w2l - T . 1._.94. . 1148 4 O
GCGCGTATTAGAGCTCCT A L S X rmia PCR
reaction using 1830F 1 prinmers.
The Fc portion of t h pFc- A3
using the primers =51 ds -UESCT T Ued auovel [ OTgg T 3 Apri’l
2003 WO 00/ z4782 P AP TVEThe ot ETTOT M UST§E Uehe was

obt ained from a thi FALBL UST 1T TITe out ST ue Priiersg;§246752 and
1830-55. The fi nal gt (e ot tengtifosfomggrmerjwas 5 10
digested with restrf ; 1gat ed
into the vector pAN E Pl )18 in 2596
cells as described PYAL gaprflity to
produce the reconbi L ISi on
having the correct L ected and
desi gnat ed Angen st] S ces (SEQ
ID NOS: 7 and 8) of E L 23

TiVI1' -TMP- Fc. A DN’F&¥ P 1 2 20 25 30
35 40 TPO-m netic pPEFE - 9 | gd@ was
constructed usi ng STEERBGYWEIY L eCcnor 0gy. Tenplrates 107 PCYgeacti ons were
the EMP-Fc pl asm d {fETRGYWaPY opsts gJ= anpr e -"o‘ gene
encodi ng the TMP di [EEBWTPGWYQIYIL N gene Tor =T Angdem T e ar las
constructed from t hEAEWTPEYWEDP! NJ Ol T gonudeot 1 des snown| belgpy ( SEQ | D

NC-S: 377 to 383,
CTG CGI' CAG TG4 88

NEFAWTERGAYWAYY - 1oco-oZT1T11 TTT CAT Al

'wr,, AGC TAG CCA TTG ACG

T A
(=4 <

G éww |
1

5T CCG ACT
ACC

TTCGAT CAT ATGL885- FEgwWAPEYWQPL! TGl LT GGl GGA L GGl ACTCAC
ACA1885- 55CTG CCT FEWFAGYWG GGl Gol GG GCA GGG Gl G@g@@ 1T BAG GCC
CCA188556AAG CCA TTGFERPAY RG] T1OGC GCC CITC AAT GCC ACG CCgC GPpC ACC ACC
GCC1885-57ACC CTIT lrrgy" "-1".' 2 CCA GCA COC A GGG G Ga@gsGT BCG GAC
AAA ACT1885- 58CCC ‘v TIT r,,‘ TeCCCG TGC TGC TNese pr1 gggguaeot i des
were anneal ed to fo EWTRG YWEIA X STOWT €ncoarg an_an o juence
shown bel ow ( SEQ | 'BXEK'U@F 38 STAPT T 12003~ WO PUT 265382
PCTNS99/ 25044 TTTT MW PAT WYV O0T CCGACT CTECGT CAGT T THEC TG UGT BCT GEOGGT
i +. . .Ia‘ QJY - T, ... ... +. 04D o0 |_ ’
GTATACTAGCTTCCAGGCTIRE T %'%-‘- N CCACCEACGATCACGACCTECCA ~af ot GR TLRQ
WL AARAGGS NTEABYWO 942
cejjececelceeceejjecos - 1;rimvvv.‘ T TCOCCAATCCC T TG TCHT G T3 L

...... +. . - "FEWTSaGYWOIY  — — T — o F94420
CCACCGCCT CCCOCACCOTHARTEEEARRT T aEeAAEOs

| EGPTLRQWL AARAI1O

CET%ACK%T%ACAAAAUU%T&TCGT&T%T%AW%ACAAA 121

CCCCCTCCGCCACCC

__+ 180

bz}Mwlwle,M| 266 GGGG



aGGGGGDKTLAARAGGGGGDR 15 ACTCACACA 181 --

3 April 2003189 4

THT 20 This duplex was anplified in a PCR reaction using 1885-52 and

1885-58 as the sense and anti sense priners.

The Fc porti

on of the

nol ecul e-was generated in a PCR reaction with DNA fromthe EMP-Fc fusion
strain #3688W0N884M2anpl e 3) using the 2 5 priners 1885-54 angctAfd9e/pehes The

full

| engt h fusion gene was obtained froma third PCR reaction using the

outside priners |885-52 and 1200-54. The final PCR gene product (the full

| engt h fusion gene) was di gested with restrl ction endonucl eases Xbal and
Banl H, and then | i[(F5& : OT33 to
corrpetent E. coli STV WORDY Il [< pEt—TOT] FC-ggyr 1Ter ei n.

Cl ones wer e screendlEehoTv BN, FYD vV TO proauce e T ECOITOT TRt otein
product and t-0 poSYRFEWTPGRIGIY! UST O 1avi o E-COTTE iR eotT de
sequence. A singl e [FBWIPBYRAIS stEcTedanduEsTgmat e ATHE rain
#3798. The nucel ot i{Gf: ' DNCS—gépamd(10) 3 5
of the fusion protﬁ' e ‘ Wmﬁce codi ng
for a nononer of tHEENRPATYE . me ' 3 regi on of
human 1 gGlL was obt g1 ANGIyt ousty Tt T gatTom T HivPgEy P,
presumably due to t v ' = tp5s 885153 as
wel |l as to 1885-58. i de
sequence for the TN A 3 en strain
#3788. q~ 3 April YA muctgettae and

am no aad sequences =) ' re shown
in Figure 10. EXpre TNLAT —Cotores—of—eacir—ofr-th

PAMX21- Fc-f usi on cd Nap QPYS 1 ot 2‘2?@ tn Luria
Broth nmedium 5 contizrn rr—mdrctromof—ggme—pd oduct
expressionfromthfT ' ' #tion of

t he synthetic aut oi 5 to the
culture nedia to a &g - = O‘;L%u"c:%r I ncubat ed
at 37 Cfor a furt 228 f—3—Ret-S—t-he—haeteral e—edil t ures

wer e exam ned by myj
then col | ected by d
in induced cul tures
produced in the ing
directly by resusps
b- mer capt oet hanol 4§
coomnassi e- st ai ned H

an SDS- PAGE gel. p
t he Angen expressi
derived fromthe A
4,710,473. The pCF
pl asm d (Pat ent hbﬂ
restriction sites

blunt end 2 5 |i gath

Aatl1l and Cl al
a simlar fragnent

the PL pronoter (s€
001 24782 PCTNS99I 15
uni que Clal and K-~

r est

=Y
L~

~es—and were

oS iﬂ;;zs‘.ﬂ.ﬂ > observed
C - \ y
ysed
o D%
e i nt ense
> served on
A—Hpa=—de+ri ved from
v e ~—he 2 0
e j d—-i-%@e—nat ent No.
e-jeesq beeH pCFMB36
TV P bus Ndel
: d by
P uni que
'LE bt er with
: ; Nt ai ni ng
e kc: U\IV), (J.II\“.]l G I—\lJI 20()3 \/\D
FLchﬁg—t-h-e—s-Fm-H—BH‘-% S Umq peq ween t he
I A R es—m-t-—tre—ott-gotre] ving the
SPFI DNTAWYENFLL TY 986
EQIY DNTAWYDHFLL SY 987
TPFI DNTAWYENFLL TY 988
| TYTY DNTAWYERFLM SY 989
TMTQ DNTAWYENFLL SY 990
[ TI DNTAWYANLVQ TYPQ T 991
Ti DNTAWYERFLA QYPD 992
Hi DNTAWYENFLL TYTP 993
| SQ DNTAWYENFLL SYKA 994
QI DNTAWYERFLL QYNA 995

gl



sequence of SEQ ID NO 388. SEQID NO 386: 5 ~Ix 5' 3 April 2003
CTAATTCCGCTCTCACCTACCAAACAATGCCCCCCTGCAAAAAATAAATTCATAT 3!

TGCAGAT TAAGGCCGAGAGT GCATGGT TTGT TACGEGGCGGACGT TTTTTATTTAAGTATA

- AAAAAACATAC&@X TCTGCGGTGATAAATTATCTCTGECGGTGT TGACATAAAll,a.,U899,2.‘,;0 44
-TTTTTTGTATGI AGACGCCACTATTTAATAGAGACCGCCACAACTGTATTT

- TACCACTGGCGGTGATACTGAGCACAT 3' - ATGGTGACCGCCACTATGACTCGIGTAGC 5 . ~lal 15
SEQ ID NGO 387: 20 5 .

CGATTTGATTCTAGAAGH .

TAAACTAAGATCTTCCTC! ; ' i on

pl asm d pAMX1 can { } es of
site-directed base i i 4 nd DNA
sequence substituti P " .  180)

i medi ately 5 to i I copE- pr oceedi ng
toward the plasmd ; } S shown in
Tabl e B bel ow. | Of [BY V-GV Q24782 L able B-Bas.0] hanges
resul ting in pAMG2]TANV 7l TG CH 500G CALT# 16171003 ncbrt two

G C by# 679G CT/ ALQEEWEREYWAUNMALRo 1 cay T 100441 TCL Gt 1007806 Ay

1028Al TT/ AL5# 1047 CEENNTREYY 4 3Gl Cly 1088 | ot § on#
2187CI GT/ A2 0# 248QEEWTPGYXQIYALPE> 502 - GTCATCACCAGT2 5S¢ 26420 cAgc7 by

del et i oNAGGCTCGH 37%meme044 | o~
3 April 2003 WO 004 AsFEMTR@WRANO| 25044 The DIVA sequence L he uni que

Aat| T (position #4344F ¥6) and Sacll (position #453¥W0Pn olCFMI656)
restriction sites il&c Y] with the DNA sequence (SEQAH NG 23)
shown in Figures 1 TACEEMTRaMWAL v | ng the ligation aof the 5t10ﬂk¥ ehds of
this substitution EEAM NQNe the outside Aatl1 and|Sacld2cites are
destroyed. There awwﬁmau;wmﬁdﬂ&m% ed DNA
G221 (Ameen #2596 FE\‘E[&.%%M&&M% is.an B col@iK1ol strain
derived from Angen | EEWTPEYWONYALRL has heen omdified tolcont®bp hpth the

t enperat ure sensi t | FEWTRENYAYARlessor ¢l 857s7 in the edrlylM6 10f regi on
and the | acl Q repr ¢ JANVSSTEWTRCYWRRYALPL ogi op (68 nmi nut @s) 10the pfesence of
t hese two repressof P the use of this host wilth ¥W8arikty of
expressi on syst ens | ADBWIREWN@YY) of these repressors arg jrtMPovaht to the
expression from | uiABFEWRRGY¥@IYansf or med host has _ng antibi ¥20c
resi stances. 15 Th¢ AcCEWERAMWEIV i ng site aof the cl 85757 geMRlhas! been

nmodi fied to includ¢ AQREWRPAMWY@IY RRS |t has heen insertad i M2 tbhb e~
operon between nucllAGEEWEPAYRMY on 1170 and 1411 as nunfler e¥23n _Ghnbank
accessi on nunber M54441Go_Ba with deletion of the intervening e~ sequence.
The sequence of the insert is shown belowwith |ower case 2 0 letters
representing the e~ sequences flanking the insert shown bel ow (SEQ | D NO
388):

ttattttcgt GCGGCCGCACCATTATCACCGCCAGAGGTAAACTAGT CAACACGCACCGTGTTAGATATTTAT
CCCTTGCGGTGATAGATTGAGCACATCGATTTGATTCTAGAAGGAGGGATAATATAT GAGCACAAAAAAGAAA
CCATTAACACAAGAGCAGCT TGAGGACGCACGT CGCCTTAAAGCAATTTATGAAAAAAAGAAAAATGAACTTG 2
5 GCTTATCCCAGGAATCTGT CGCAGACAAGAT GGGGAT GGEGCAGT CAGGCGT TGGTGCTTTATTTAATGGCAT
CAATGCATTAAATGCTTATAACGCCGCATTGCTTACAAAAATTCTCAAAGT TAGCGT TGAAGAATTTAGCCCT
TCAATCGCCAGAGAATCTACGAGATGTATGAAGCGGT TAGTATGCAGCCGT CACTTAGAAGT GAGTATGAGTA
CCCTGTTTTTTCTCATGTTCAGECAGGGATGT TCTCACCTAAGCTTAGAACCTTTACCAAAGGT GATGCGGAG
AGATGGGTAAGCACAACCAAAAAAGCCAGTGATTCTGCATTCTGGCTTGAOGT TGAAGGTAATTCCATGACCG 3
O CACCAACAGGCTCCAAGCCAAGCTTTCCTGACGGAATGT TAATTCTCGT TGACCCTGAGCAGGCTGT TGAGCC
AGGTGATTTCTGCATAGCCAGACT TGGGEGGTGATGAGT TTACCT TCAAGAAACT GATCAB6 GGATAGCGGT CAG
GTGTTTTTACAACCACTAAACCCACAGTACCCAATGATCCCATGCCAATGAGAGT TGT TCCGT TGTGGGGAAAG
TTATCGCTAGT CAGT GGCCTGAAGAGACGT TTGGCTGATAGACTAGTGGATCCACTAGTQ t t ct Qcecc 3 5
The construct was delivered to the chronpbsone using a ' reconbi nant phage
cal |l ed Mvebg-cl 857s7enhanced RBS #4 into F' tet/393. After reconbination and
resolution only the chronobsonmal insert described |03 3 April 2003 WO

001 24782 PCT/ US99/ Z5044 above remains in the cell. It was renaned
Ftet/GVLOl1. F tet/GVLO1 was then nodified by the delivery of a laclQ
construct into the e~ operon between nucl eotide position 2493 and 2937 as
nunbered in the Genbank accessi on nunber 441G _Ba with the del etion of
the intervening e~ 5 sequence. The sequence of the insert is shown bel ow
with the lower case letters representing the e~ sequences fl anking the
insert (SEQ I D NO




389) shown bel ow

15

TAATGFTCCGGCGTTATTTCTTGATGTCTCTGACCAGACACCCA

Table 5—~EPQO-mimetic

3 April 2003

ggcggaaac c GACGT CCAT CGAATGGT GCAAAACCT TTCGCGGT ATGGCAT GATAGCGCCCGGAAGAGAGT CA
ATTCAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCAGAGTATGCCGGTGTCTCTTATCAGACC Z
O GTTTCCCGCGT GGTGAACCAGGCCAGCCACGT TTCT GCGAAAACGCGGGAAAAAGT CGAAGCGRCGAT GRCGG
AGCT GAAT TACAWOO024782 CGCGT GGCACAACAACT GGCGGGCAAACAGT CGCTCCTGAT PEBOSTVEXTTAC
CTCCAGT CTGGCCCT GCACGCGCCGT CGCAAAT TGT CGCGGCGAT TAAAT CTCGCGCCGAT CAACT GGGTGCC
AGCGTGGTGGTGTCGATGGTAGAACGAAGCGGECGTCGAAGCCTGTAAAGCGGECGGTGCACAATCTTCTCGCGC
AACGCGTCAGTGGGCTGATCATTAACTATCCGCTGGATGACCAGGATGCCATTGCTGTGGAAGCTGCCTGCAC

tide sequences
CAGITATTATTTTCTCCCATGAAGAC

GEWACECEACTGEECEWGEACCATCTGEWCECATTGEEWCACCAGCAAATCGCGCTGWTACCEEECCCATTAA

GCGGT GAAGGGCAAT CAK

CCGCCTCTCCCCCCCCGTT

CACCATCAAACAGGATTTTF

Tl

ot
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ent /b~
same buffer ranging from 150 mM NaCl
filtered. Characterization of Fc-TMP activity. The following is a sunmary
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tmo groups started 4 days apart for a
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5 M ce:
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Par anet ers neasured were white blood cells, red blood cells, hérsrderdi,
henogl obi n, platelets, neutrophils. Treatnents: Mce were either injected
subcut aneously for a bolus 15 treatnent or inplanted with 7-day

m cro-osnotic _punps for continuous delivery. Subcutaneous injections were
delivered i "V W8 8%e of 0.2 m. Csnotic punps were inserted PEI/HSY/25044
subcut aneous incision nmade in the skin between the scapul ae of anestheti zed
m ce. Compounds were diluted in PBS with 0.1% BSA. Al experinents included
one control group, 2 0 |labeled "carrier"” that were treated with this

di luent only. The doQCEXXAEPETWEXKIXeXtest articles in the 48nps|was
adj usted so that tHhHeX,\ACXX.GRXAWK te fromthe punps| gaw0t heltreat nent

| evel s indicated in GGWM;%RWOG@Q&GMS: A dose titratlionla® t h¢ conmpound
was delivered to 2 [BETYSCHREPLTWYCKRQGE0- osnot i ¢ punps. |M cd02ferejtreat ed
wi th various conmpoyrGGDEHCRMGPLIVECKRLGE of 100 ~g/ kg in |7 dagéosnptic

punps. Sone of the |SWGNYMCHEGRINYYCRBREEGGt hen given to micle ad029
sirigle"bol us injeqtGEVYAORMGRITWYCERESGGr esul ts: The resul ts1080 t he activity

experinents are shdMGNYMAHMGPEWVCBPGGd 12. | n_dose responsaodssays using
7-day mcro ~nb 3 GGHTYSCHRGPRTWYCKBQ4zaZ PCT/ US99n5044 josmdb3dec punps, the

maxi mum ef f ect was [SGEIVAGHMGRMBAVCORIRGID of SEQ I D NO: 18 waes7at 100

~g/ kg/ day; the 10 ~{OnAQYI BORSSBKAUL 50% 0 nuxi nal]ly 4038 ve|and 1
~eg/ kg/ day was the [[YS@HFGPIDWWCKE Whi ch activity coul d be saes® inlthis
assay system The JOfQHRGRLIWVCIO ~g/ kg/ day dose 5 was about 1espual 1y active
as 100 ~g/ kg/ day Uﬁmﬁ-ﬂgﬂz N the same experi|nenioar 31 Apri
2003 WD 001 24782 R(%&%WM% e 3 F~~NP Tusions Hc- ENDA2 A
sequence coding for € FC region of human IgGl tfused In-frane to a nonomner
of the EPO-m netic peptide was constructed 5 using standard PCR technol ogy.
Tenpl ates for PCR reactions were a vector containing the Fc sequence

(pFc- A3, described in International appli-cation WO 97/23614, published July
3,1997) and a synthetic gene encodi ng EPO nononer. The synthetic gene for

t he nononer was constructed fromthe 4 overl appi ng ol igonucl eotides (SEQ I D
NOS: 390 to 10 393, respectively) shown bel ow. 1798-2 TAT GAA AGG TGG AGG
TGG TGG TGG AGG TAC TTA CTC TTG CCA CIT CGG CCC &CT GAC TTG G 1 5 1798-3
CGG TTT GCA AAC CCA AGT CAG CGG GCC GAA GIG GCA AGA GTA AGT ACC TCC ACC AccC
ACC TCC ACC TTT CAT 17984 GIT TGC AAA CCG CAG GGI GGC GGC GEC GGC GGC Gar
GGTI 2 O ACC TAT TCC TGT CAT TTT 1798-5 CCA GGT CAG CGG GCC AAA ATG ACA GGA
ATA GGI' ACC ACC GCC GCC GCC GCC GCC ACC CTG The 4 ol i gonudeoti des were
annealed to formthe duplex encoding an 2 5 ami no acid sequence (SEQ ID
NOS: 394 and 395, respectively) shown bel ow

TATGAAAGGT GGAGGT GGTGGTGGAGGTACTTACTCTTGCCACTTCCGCCCCCTGACT TG 1

GGGTYSCHFGPLTW
GGTTTCCAAACCGCACGGT GECEECGECCCCOCCCGTGGTACCTATTCCTGICATTTT 61
e 2 P + +.o. +

133 3 5
CCAAACGT TTGGCGT CCCACCGECCGCCGCCGCCECCACCAT GGATAAGGACAGT AAAACCGEECGACTGGACC b
VCRPQGGGGGGGGTY9 CHEF This duplex was anplified in a PCR
reaction using 4 O 1798-18 GCA GAA GAG CCT CTC CCT GIC TCC GGG TAA AGG TGG
AGG TGG TGG TGG AGG TAC TTA CTC T and 45 1798-19 CTA ATT GGA TCC ACG AGA
TTA ACC ACC CTG CGG TTT GCA A

29



3 April 2003 WD 001 24782 PCT/ US99/ 25044 as the sense and anti sédysilgP0rer s

(SEQ 1D NCs: 396 a

nd 397, respectively).

The Fc portion of the nol ecul e was

generated in a PCRreaction 5 with pFc-A3 using the prinmers 1216-52 AAC ATA
AGT ACC TGTI AGG ATC G 1798-17 AGA GIA AGT ACC TCC ACC ACC ACC TCC ACC TTT
ACC CGG AGA woGua382 GAG CCT CTT CTG C 10 which are SEQ I D NOSpcgRfdosii¥das 99,
respectively. The oligonucleotides 1798-17 and 1798-18 contain an overlap

of 61 nucl eoti des,
correct
reaction using the

gene product (the full

endonucl eases XbaT
(descri bed bel ow),

allowing the two genes to be fused together

readi ng frarre by _.conbi ning the above PCR products in a third

1798-19. The final
cﬁ)?th restriction

and then ligated into the vector pAMz21

Li gat ed DNA was

out5| d n

e T

and - rrHI

_also dj ggg;gg with Xbal and BanHl .

in

t he

PCR

transfornmed into caSpqﬁentm%umtnnells of E. coli 2 0 strai nggQY6 {GW21
described herein).|{C ones were screened for the ability [t qppNggUCE the
r econmbi nant proteiﬁEaEﬁE@WW3mﬁzrvjﬂEEEES—Th€1yaﬂrﬁTEntngxﬁyrng t he
correct nucl eoti de[ TESFEHOWLARKA! Ot € SuUCIT THomewas—setect ard
desi gnat ed Angen S{TEEPTLAEWLRARA € NUCT €OLT UE ammd—amn o faci tyesequence  of
the resulting fusip mWWin Fi gure
13. EMP-Fc. A DNA >IF::G¢ LIE&WWEN A'IE IPTER TRARA of—tire 'JFPC g et~ peptide
fused in-frane to g R AR IEGETE Tﬁﬁfi%ﬂfﬁ-Tg
standard PCR technplogy. tes ror | éctions werle t € pFC A3a
vector and a synthefjc gen ' nononer. 3 0 The synthet|c gene
for the nononmer waglEGRTSROQWLAABAIA-KiBrAdra-IBGBTIRQW al i gARucl epti des
1798-4 and 1798-5 [ HERTERQWLAABRROCKPESHA-IBEGRR-AQ D|NOS:30400 And 401,
respectively) showhlBGATGRQCLAARA-AJE@PTLRQVAXARA WO 001 24782 FXITNS9P/ 25044
1798-6 GGC CCG CTG ACC TGGIGTA TGT AAG CCA CAA GGG GGT GEG GGA G GGG GGG
TAA TCT CGA G 5 . 3 A€E ATIWIA CCBICCA [cCC CCT
TGT GGC TTA CAT AC TEGPTHRGWLQAHAtﬂ I&aPTbI@@ChMFE\ anneal ed |to f&rm the dupl ex
encodi ng an amino pcid sequence (SEQ I D NOS: 402 and 403, respect|vely)
shown 10 bel ow: | IEGPTLROWLAARA-A-IEGPTLRQCLAARA 32
GTTTGCAAACCGCAGGGT AGGTACFTATTCCTGTCATT“TGE&B 1
....... +. | TLREWL + - co - J 43460
GTCOCACCGCOGCCGC0G ﬁthTAAGGA(‘ACTAAAA(xr 15 AVICKB OGFGGGGG
GGTYSCHEG GRVKDQIAQL 36
CCCCTGACCTGGGTAT GTAA¥ e €
+ j_VREQVMKY+ 38 1292

GGCGACTGGACCCATACAMQECCCCAMT(TWATTAGA TCCB8G 2 DAPL T
WV CKPQGdG X _\As nmﬁllflpdlr\-aﬂeﬂrp ction
usi ng 1798-21 TTA IQ!_EWVNEWE AAA GCT CCT AAC TAT TCoC TGT cAt TTT] 25 and
1798-22 TGG ACA Td AALTT cTC coc coc aoc Toc coctacc e 11 30 as t he
sense and anti sensplBLl 2 ' g 3 y). The Fc
portion of the nol pRONBYWASSYonorated in a PCR rea an {35 @4t h pFc- A3
using the priners WM_AGEM_GEA_C&_AAC TCA CAC
ATG TCC A and 4 0 |ORBQWL@BS ATT GOT CAG OGG TGG CA 46

CTLQEFLEGC 47

CTRTEWLHGC 48

CTLREWLHGGFC 49

| CTLREWVFAGLC 50

CTLRQWLILLGMC 51

CTLAEFLASGVEQC 52

[ CSLOGEFLSHGGYVC 53

CTLREFLDPTTAVGC 54

CTLKEWLVSHEVWC 55

J CTLREWL(X),,.C 56-60

REGPTLRQWM 61

EGPTLRQWLA 62

ERQPFWAKAC 63

| REGPRCVMWM 64

CGTEGPTLSTWLDC 65

Ho



which are SEQ I D NOS: 406 and 407, respectively. The ol i gonucl edipee2003
| 798-22 and 1798-23 contain an overlap of 43 nucleotides, allowng the two
genes to be fused together in the correct reading frame by conbining the 4
5 above PCR products in a third reaction using the outside priners, 1787-21
and 1200- 5wo0 00R2¢782i nal PCR gene product (the full |ength fupcTroS®m3ed Was
digested with restriction endonucl eases Xbal and BanH , and then |igated ~I
a 3 April 2003 wo oona~sz Pc-rn~s99nsoa into the vector pAMX1 and
transforned into conpetent E. coli strain 2596 cells_as descri bed above.

Cl ones were screend GATICEWDKECI Ty 1O produce tne recqnbinggi ptotein

product and to posqg SWETE USI On havi ng the correqt nuga eot] de
sequence. A single SEerecre an estgnatjed Aggen strain
#3688. The nucl eot i [(BRABBTLEEWLTLCGAC! U Sequences JTD NOS Igg and] 18) of
the resulting fusig ADGETEREWIBEG STTOWT T F1 gur e 17 VA- EVR A\ DNA
sequence codi ng f o EIXTIEEPTLREWLIG, GO 10 10 20 2o 30 4u714ﬁ—rr1"“reti c

peptide fused in-f M EECTREWIHGGEQGE) O O _numanm 1get wWgs cogestrupted using

st andaxd PCR techng - Fc
plasmd fromstrair odtr Tt e| EPO

di mer. The syntheti o TTOTRgr e B

over | appi ng ol i gony AR RE ROV A TN PECTHvetry] shown
bel ow. 1869- 23TTT THIKAPTLROWLKSREHIS | C1A AT 11G AGT TIT A8 TTTITAG AAG
GAG GAA TAA AAT AT PGP TIKEWLSVIRGAS 7V CTC AAATCTAGH eréi APA] TCG ATA
AAAAAL871- 72CCGA G lfjlai%':;""ﬁi;,} CAC SO T STHOSGT TGC AAA
CCGL1871- 73AGT CAG Ces—eee ARG = . SCEATA TTA TTC

CTC CTT C1871- 74CAG GGT GGC GEC GEC GGC G&C GGT GGT ACC TAT TCC TGICAT TTT
GCC CCG CTG ACC TGG1871- 75AAA ATG ACA GGA ATA GGI ACC ACC GCC GCC GCC ©&CC
GCCACC CTG CGG TTT GCA AAC CCAl 871- 78GTA TGI AAG CCA CAA GGG GGT GGG GGA
GGC GGG GGG GACAAA ACT CAC ACA TGT CCAI 87179AGT TTT GIC CCC CCC GCC TCC CCC
ACC CCC TTG TGG CTTACA TAC CCA GGI' CAG CGG GCC The 8 ol igonucl eoti des were
annealed to formthe dupl ex encoding an am no acid sequence (SEQ I D NCS:
416 and 417, respectively) shown bel ow
TTTTTTATCGATTTGATTCTAGATT IGA(JI TTTAACTTT IAGAAGGAGGAATAAAATATG 1
.+ .+ +. .. + SO
AAAAAATAGCT AAACTAAGATCTAAACTC CAAAATTGAAAATCT ToCT CCT TATTTTATAC ~~f 3 April
2003 wo oon4d~si PcTrus99nsoa
GGAGGTACT TACT CT TGCCACT TCGGCOCGCT GACT TGGGT TTGCAAACCGCAGGGT G&C 61
......................... * 120
CCT CCATGAAT GAGAACGGT GAAGCOGGGECGACT GAACCCAAACGT TTGGCGTCOCACTG 5~ a GG T Y S
CHFGPLTWVCKPQGG
GGOGGCGGCGGCGGT GGT. ACCT ATTCCTGT CATTTTGGCCCGCT GACCT GGGT ATGTAAG 121
.................. E, ......... ce....._.+ 180
CCGCCGCCCI:CGCCACCATGGATAAGGACAGT AAAACCGGGEOGACTGGACCCATACATTC Z0 a G G G G G
GTYSCHFGPLTWVCK
CCACAAGGGGGT GGGGGAGGCGGGGGGGACAAAACT CACACATGT CCA | 81
............................... 228
GGTGTTCCCCCACCCCCTCCGCCCCCCCTGTTTTGAZS dPQGGGGGGGDKTHTCP
This duplex was anplified in a PCR reaction using 1869-23 and 1871-79
(shown above) as the sense and antisense prinmers. The Fc portion of the
nol ecul e was generated in a PCR reaction 2 O with strain 3688 DNA using the
prinmers 1798-23 and 1200-54 (shown above). The oli gonucl eoti des 1871-79 and
1798-23 contain an overlap of 31 nucleotides, allowng the two genes to be
fused together in the correct reading franme by conbi ning the above PCR
products in a third reaction 2'5 using the outside priners, |869-23 and
1200-54. The final PCR gene product (the full length fusion gene) was

-
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digested with restriction endonucl eases Xbal and BanHl, and th&April gBed
into the vector pAM21 and transfornmed into conpetent E. coli strain 2S96
cells as described for Fc-EMP. Clones were screened for ability to 3 0
produce the reconbi nant protein product and possession of the gene fusion
havi ng the cBPO82478%ucl eoti de sequence. A single such cl one WRCTAISHH 2044
and desi gnated Angen strain #3813. The nucl eotide and am no acid sequences

(SEQ I D NCs: 19 and

20,

respectively) of. the resulting fusion pntein are

shown in Figure 15. There 3 5is a silent nmutation at position 145 (Ato G

shown in bol df ace) such tTablet7heG-C8E:mimetit peptideaeqaenitds er ent nucl eoti de
sequence than the oligonucleotide 1871-72 fromwhich it was derived.
Fc- EMP- EMP. A DNA sequence coding for the Fc region of human |gGl fused

in-frane to a di ng
001 24782 PCTN599I 2
for PCR reactions
Fc portion of the

t—of—tfre—EPO-ArRette—pepttoe—nas—y—
REAUCSESIULURS usi ng standard PCR t

EERCQKI e was generated in a PCR react

: 03 WO
ech ggy. Tenpl at es
were the plasnmids fromstrains 3688 and IBBN®:above. The

on WPth s

train 3688

DNA using the prir
portion of the nol

strain 3813 DNA ugj

418, shown bel ow
ACAT so The oligo
nucl eotides, allo

Cuﬁﬁ&dﬂides 1798-17 and 1798-18 conta

ERDCGK16- 52 and 1798-17 (shown 5 abov:
eculle was the product of a second PCR
a

b). PBe E
reaction
aove)®and

di mer
Wi t h
SEQ | D NO

BRSO CTA ATT GGA TCC TOG AGA TTA A

CC_CU0 TTC

TGG CTT

ing fthe two genes to be fused togethe

ol ng t he above PCR products in a

N anl®verl
in the ¢
hir &% ea

ap of 61
orrect
tion using

readi ng frame by
t he outside priner
(the full length f
Xbal and BanmHl, an
into conpetent Elg
wer e ‘screened for

and to possess thdg
A single such clon
nucl eoti de and amj|

[RCIYEDAC 52 and 1798-20. 1.5 The final

PCRl@ene

pr oduct

wGlgEDadene) was siigested with restri
d then ligated into the vector pAM®1
RAGIUERBsKi n 2506 cells as describhed fo

bt i of0lenda

and tranﬂ
Ecl®B\p

nudeases
f or ned
Cl ones

tRieSBal | itv to produce-the reconbinan

nr #82ei n

pr oduct

RjeSRsK usi on 2 0 having the correct n

e wasl sel ected and desi gnated Anmgen s
guences (SEQID NOS = 1 _and

of the_ fusion prot|eEs
Char actlgzk

activitJr.
Nor mal fermal e BDF

in Fiagure 16  Charactier

icl ed2 de
rai? #382

za;a% of

sequence.

2. The

ctively)
Fc- EMP

carried. 2 B out in vivo

as 1041 0

M ce:

approximately 10-12 weeks of age.

Bl eed schedulé:

Ten

m ce per group treated on day O, two groups started 4 days apart for a

t ot al
bl ed a nmaxi nrum of

of 20 m ce per group. Five nmice bled at each tine point,
3 0 were anesthei 3zed with

three times a week. Mce °

i

re were

i soflurane and a total volune of 140-160 nl of bl ood was obtai ned by
puncture of the orbital sinus. Blood was counted |I 1,3 3 April 2003 WD
OO Z4T82 PCTN599I1 2504~ on a Techni con HLE bl ood anal yzer runni ng software

for
LYMPH. Treatnents:
treat nent or

mari ne bl ood. Paraneters treasured were WBC, RBC, HCT, HGB, PLT, NEUT

M ce were either injected subcutaneously for a bol us

inplanted with 7 day m cro-osnotic punps for continuous 5

del i very. Subcutaneous injections were delivered in a volune of 0.2 ml.

e



Gsnotic punps were inserted into a subcutaneous incision nmade i Aka o83 n
bet ween the scapul ae of anesthetized m ce. Conpounds were diluted in PBS
with 0.1% BSA. All experinents included one control group, |abeled
"carrier" that were treated with this diluent only. The 10 concentration of
the test artwob@x7sn the punps was adjusted so that the cali picgiidohéeqyy
rate fromthe punps gave the treatnent |evels indicated in the graphs.
Experiments: Various Fc-conjugated EPO mi netic peptides (EMPS) were
delivered to mice as a si-ngle bolus injection at a dose of 100 ~g/kg. 15

ot repl aced at the and qore A INFtHe B BaMIF bedudR o1 Vnbn Tim ana

HCT returned to basgddyéhcefstficture N--a I nhibrtors 270 Thhibitors
A DNA sequence codi ng’ For the —c reglon of human 1 gGlL fus‘ﬁgIE ;f ane fio a
nononer of the TNA St-tet-e s+andard PCR
technol ogy. The Fg e it R ——thre -l F-l:; has
generated in a PCH ' i . n #3718
(see Exanple 3) ush } =sense prinmer
2295-89 (SEQ | D N@s: A > } : s encodi ng
the TNF-a inhibito : t } b- 89

shown' bel ow.  1216-{Eaen 5 CGG ATC
CAT TAC GGA CGG TG AP0 83D 00/ 24782
PCTNSO9| 25444 TGC I CA-CGT—HFACEE Thi

ol i gonucl eoti de 22 i i L Ec B&iibn of the
tenp| ate by 22 nud Wit the PCR . rosul i Rg- in tlha 115 gehes 5 bei ng
fused together in 2 GY ; (the ful

| engt h fusion geng b wi-t-hrestriotion Ndel and
BanH , and then I|i into
conpetent E. coli ibed far El®orein. O ones
were screened for ¥ i 12 Pi n product
and to possess the i Lol Lect—nucl i lence. A
singl e such cl one i ain BAc44! The

nucl eoti de and ami Y s (SEQ 1D NGS. 1055 an, 10588 _gf |t he fusion
protein are shown {i L )R 15 INE-a _inhilbhit 2085~ A DNA
sequence codi ng forAﬁikﬁNF a inhibitory peptide fused in-frd® tolthe Fc
regi on of human | gGlL was gonstructed usi ng standard PCH t echnol ogy. The
tenplate for the HCR reaftiion was a plasm d containing fan unrel afed peptide
fused via a five gl yciage linker to Fc. The nucl eotides jencoding {he TNF-a

i nhibitory peptid ' rTmer—2295-88, with

primer 1200-54 serving as the antisense priner (SEQ ID NS: 1117 and 407,
respectively). The priner sequences are shown bel ow. 2295-88 GAA TAA CAT
ATG GAC TTC CTG CCG CAC TAC AAA AAC ACC TCT CTG GGT 2 5 CAC CGI CCG GGI GGA
GCC GGI' GGG GAC AAA ACT 30 |1 200-54 GIT ATT GCT CAG CGG TGG CA The

ol i gonucl eoti de 2295-88 overlaps the glycine linker and Fc portion of the
tenplate by 24 nucleotides, with the PCRresulting in the two genes being
fused together in the correct reading frane. ~ Lr 3 April 2003 WO

00/ 24782 PCT/ US99/ 25044 The PCR gene product (the full |ength fusion gene)
was digested with restriction endonucl eases Ndel and BanHl, and then
ligated into the vector pAMX21 and transformed into conpetent E. col

strain 2596 cells as described for EMP-Fc herein. C ones were screened for
the ability to 5 produce the reconbi nant protein product and to possess the
gene fusion having the correct nucl eotide sequence. A single such clone was
sel ect ed and desi gnated Angen strain #4543. The nucl eoti de and ami no acid
sequences (SEQ I D NCS: 1057 and 1058) of the fusion protein are shown in

Fi gures 20A and 20B.

-~
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10 Expression in E.
constructs in E
cont ai ning 50 ng/m

col i

coli.

kanamyci n.

Cul tures of each of the pAME1- Fc- f udiAenl 2003
GWw21 were grown at 37 Cin Luria Broth nedium
I nducti on of gene product expression from

the | uxPR pronoter was achieved followi ng the addition of the synthetic
aut oi nducer NWQ80/4i8hexanoyl )-DL- honoserine |lactone to the 15 getissopspgdi a

to a final
further 3 hours.

m croscopy for the presence of
Retractil?abﬂgiuqh

centrifugation.

cul tures were

concentration of 20 ng/m . Cultures were incubated at 37 C for a
After 3 hours) the bacterial
i ncl usi on bodies and were then collected by

exanm ned by

ifﬁﬁn&?e?tnost ﬁ}(@g +€ Ippggﬁggd In

cultures indicating_that the Fc- fu5|ons

the insol uble fract|iSeguencé/strreture Cel | peIIets were |ysied gpeectlly by
resuspension-in Lagnm i sanple buffer containing 10% j3-nmefpagppethanol and
wer e anal yzed by Sa$5 —arTrTteTse—-coon e ned band
of the appropriate TR ' pl. 25
Purification of Fo- GﬁCAfUMTﬂlplutmlm Cett-s—ate ; ter (1 /
10) by high pressur 2R ZarTon t2—passes—at—4—066 Ay 7 —ficl usi on
bodi es are harvest E 7 .CTuuaL.u“ A4260—RP——— —584 4 hour) .

I ncl usi on bodi es ar - i DTT, pH
8.7 for 1 hour at 4§ tre——TFhe—S o tHire e -tH-el—5— 7 e-¢d 3
April 2003 WO OOl Z4 i s BB 1 5, 160nM
argi ni ne, 3nmM cyst dt A p..zmht {n the
cold and then concd b+ t hen
diluted 3 fold with L - . -G sf‘thﬁgrniv ure is
then adjusted to pH 5 ' yed by
centrifugation and 5 ; -ast Fl ow
col umm equi |l i br at eg : - - n | oad,
roomtenperature). - PO col umm
vol une gradient in et 50041 NaCl
The pool 1 o fromt A0k Smehid et~

SP- Sephanse HP col . - fotel n | oad,
roomtenperature). B e gr adi ent
in the sane buffer X 24 K0S
pool ed and filtereg- . ~, hi bitor
and TNF-a, inhibit g S—BieHHg—o e se—pepiiee—usi-gn 5 t o TNF-
a can be characteri ' br di nary
skill in the art w

specification. Exar S ona, sequence
coding for the Fc n EHe— et S-e R o) pr of an

| L-1 antagoni st pefq ' ogy. ‘The
Fc and 5 glydne lin PCR
reaction with DNA J hnpl e 3)
using the sense pri SEQ | D
NOS: Q69 and 1118, [ 1
anEagoni st peptide pel ow. 117
3 April 2003 WO 00/ 1 ST AGG ATC
G 2269-70 . CCG CGk .L AA CCC 5
GGG GTC CAT TCG AAA analfatide 2269- 70
overl aps the glycin -2 g' 22or2

nucl eotides, with t StH=t——Arg—-A—t-Re—-wo—geres—ierRg—trEsed— oget her
In the correct rea 3 bngt h

fusi on gene) was di eSt-f—-E4--R—eRaertceases Aﬂébgard BanHl

and then ligated i e —t-B SRR g =G 7'9"r"“"tent E.
coli strain 259b cq R ' | Penjm¥§c*: screened
for the ability to - W ]‘mio possess

t he gene fusion 15 LK 032 e such

cl one was sel ected 2 { de and
am no aad sequenced HGﬂhAAL 1050 bin are

shown i n Fi guxes 21A and 21B. IL-1 antasonist-Fc. A DNA sequence coding for
an IL-1 antagonist 2 0 peptide fused in-frane to the Fc region of human
|l g@ was constructed Yy



usi ng standard PCR technol ogy. The tenplate for the PCR react i dAPHR003

pl asm d contai ning an unrel ated peptide fused via a five glycine linker to
Fc. The nucl eotides encoding the IL-1 antagoni st peptide were provided by
the sense PCW@oO/r82 2269-69, with priner 1200-54 serving as pp@rdos)25044
antisense priner (SEQ I D NOS: 1119 and 407, respectively). The priner
sequences are shown bel ow. 2269-69 GAA TAA CAT ATG TTC GAA TGG ACC CCG GGT
TAC TGG CAG CCG TAC GCT CTG CCG CTG GGT. GGA GGC GGT GGG GAC AAA ACT

1200-54 GIT ATT GCT CAG ril 2003 WO 00| 24782
PCT/ US99/ 25044 The ol | gof%il“g@g'géeﬁﬁ’ééngﬁ%}/‘\@r Pepiiae spquenges ne Iinker and

Fc portion of the tega% cl eot | des, th the HCR 33 ng in the
two genes being fusfe Dget her I'n the correct readl ng franﬁ? he PCR gene
product (the -full E’ﬁf’lf}"ﬂ SRR Yt S H S-St =bn

sabad Li!'“-‘ Rttt a—-h e ¥€f‘*1’4 ,'Z‘,A V(21 and

endonucl eases Ndel - g
transfornmed into oh:;]-l':! RELWXIMN } doscd for
EMP-Fc herein. Co T DEELWOMMG L|=|-eel $-ottho—abi-itayt-o—groddd t no

: Sosbiaat |
reconbi nant prot ei rtﬁ&;/jb'im;;' o—possess—tho—genafusioni8haying the
correct nucl eotide %@i}kﬁ% o—such—clone—was—sellectddlang

desi gnat ed Angen st c-eotide—anc.ani-no a.c.t.cL&.eq.l.L ences ( SEQ
| D NOS: 1061 and 106 WPALWEVM; o oo o1 0in are chown iq i p2A and
22B. Expression and st werocarri-edout—as-inforeddbiyg pxanpl es.
15 Characteri zati on ~-~W"&7 ant agoni peptide and L1l 1 A3 ag0hi st

pepti de-Fc act|V|tyR SWLELWE !!'S.L_Bi_n.dj_n.g_c.a:q:etiiinn ervdd 1111 ~3,

| LIRA and Fc-conj ugale MQ.EL].LL&D.C.E‘Q was.carriled d87 11sfng the

| GEN system Reacti . ! MBRY 4 nM bhiotin11-1R + 15 nNS8| - 1 TAG + 3
uM conpetitor + 20 | W idin:con 5

conpetitors were | LU LWOLMK. 1 ant agonist 111 antagdni sti6@c) ‘
Conpetition was assg NDLMKJ'_{-\I"LHF\ af anm:\'rLtnr concdant r 6t onsi from 3 uM
to 1.5 pM The resuy in Tahle C hel ow Llg | 3 AB2i| P003 WD
00/ Z4782 PCTI usgglzﬂMMM&_mm fraomll-1 Receptlor B83dink

Conpetition Assay |

AVIDLVAIQNINE 5 -CcR0530 0050 Cont | i denc462 nt efval s10
ECSCORB0. 2 t 0 1002KI [1AENWE : &8 odness of FitRsO 9790 HM63] -

pepl L- Tra59. 581. 404 &W%T B 220 2 1 140 to 61036466 03/to 122.1
0.6106 to 3.233 0. JaKALTN D_3 |-pril 2003 W0 00124782 46FT) 1599/ 25044
E~canP, ~, e 6 y~GF- AdEal <2k g i NA lseq#6ce Fodi ng for

the Fc region of 5 af#6? he VEGF

m netic peptide wa Lodf8 Thb

tenpl ates for the H hetic VEGF
m metic peptide ge : = .y._a.ﬂa.l_i_ng t he

fol l owing two ol i god (SEQID NS 111 J and?d | 11 | 1 0

respectively): 2293.XKXKH GG AMC-TGLGAC ATC-CAT GIT &'T’Z:J GAA TGG
GAA TGT TTT GAA CGT CTG 2293-12 CAG ACG TTC AAA ACA TTC CCA TTC CCA CAT AAC
ATG GAT GIC 15 ACA GIT CGG TTC AAC - The two oligonucl eotides anneal to
formthe foll ow ng dupl ex encoding an am no acid sequence shown bel ow ( SEQ
ID NOS : 111 ~ ana 111 ~ 1: 20
GITGAACCGAACTGTGACATCCATGT TATGTGCGAATGGGAATGT TTTGAACGTCTG 1

.+ I + +. + 57
CAACTTGGCTTGACACT GTAGGT ACAAT ACACCCT TACCCTTACAAAACTTGCAGAC 25 a VE P N C D
| HVMWEiIVECFERL This duplex was anplified in a PCR reaction
usi ng 2293-05 and 2293-06 as the sense and antisense priners (SEQ I D NOCS. 11
z~ and 11 ~3 ) . 3 o The Fc portion of the nolecule was generated in a PCR
reaction with the pFc-A3 plasm d using the priners 2293-03 and 2293-Q4 as
the - ~ sense and aritisense priners (SEQID NCS. 1 ~ ~0 ands 1 ~ 1,
,respectively). The full length fusion gene was obtained froma third PCR
reaction using the outside priners 2293-03 and 2293-06. These priners are
shown bel ow.

s
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April 2003 WD 00/ 24782 PGTI US99/ 25044 2293-03 - ATT TGA TTC FAGAA®IGAG
GAA TAA CAT ATG GAC AAA ACT CAC ACA TGT 5 2293-04 GIC ACA GIT CGG TTC AAC
CC ACC ACC ACC ACC TTT ACC CGG AGA CAG GGA . 2293-05 TCC CTG TCT CCG GGr
AAA GGT GGT GGT GGT GGT GTT GAA CCG AAC TGT GAC ATC 10 2293-06 CCG CGG ATC
CTC GAG TTA BAB30MEB2TTC AAA ACA TTC CCA The PCR gene product (pdreudoghkoss

| ength fusion gene) was digested with restriction endonucl eases Ndel and
BanHl , and then ligated into the 15 vector pAMX1 and transfornmed into
conpetent . coli strain 2596 cells as described for EM'-Fc herein. C ones

were screened for the abi 'T&Meﬁg—pﬁﬁﬂﬂﬁ Jﬁﬁ‘éﬁwuc@s? Sgtel n product

>

and to possess the _gene fusion having corr € sequenre. A
singl e such cl onq SRfueiveRtiRturend desi gnated Angen stfal g . 2 0 The
nucl eotide and arino acid sequences (SEQ ID NC7S: 1063 of the
fusion protein ar i : SeRRga b vESE t -Fc. A
DNA sequence codi ATIPKNS KT LEAVGSALGER . ‘ ) the Fc
regi on of human | i RTEEAY OST 11y Standart—PeR-t-epgne 9gy. The
tenpl ates for thg T o g4 he
synt heti c VEGF m : 1 J - et %Eﬁ‘hc i ¢ dupl ex
was anmplified in 1372299—9¥—ﬁﬂ672293 s e +h¢ sense and
antisense primers A % y - eepvery—v The FcC
portion of the nd ' ' ' t he pFc- A3
pl asm d~usi ng t hg i T nti sense
primers (SEQ I D SRTISWI ey <A+ @12200 WO
00/ 24782 PCT/ US99 TR ;ﬁ Wi e hmmer=tarc sg ol ,'“"$ froma
third PCR reactig : ' g. 3-10. These
primers are sho . CAT ATG
GIT GAA CCG AAC = CC ACC ACC
ACC CAG ACG TTC Akérs ' 5 GGT GGT
GGT GGT GGT GAC A& ZGAGI TTA TTT ACC
OGG AGA CAG GGA (MBrria 18ci o gene) was
digested 15 with R —eRdeRte-sasas—Ndet—and ,51 hen | i gated
into the vector (¢ v a0+ ' ain 2596
cells as descn' bg = ' ned2ar {he ability
to produce the r¢g i éf ' . ie_gene f usi on
havi ng the corre L?ﬁ"l ' ' sel ected 2
0 and desi gnat ed ; ' 2 i d
sequences (SEQ I L ' LeLﬁgane_ﬁhomn in
Fi gures 24A and 2 ' a¥a B TRTAIE A AVAF=1 W A2 T2 HRVY ~Y2=T0 t as in
previ ous exanpl es = i = 1 A DNA
sequence coding f ; 0 a nononer
of an MWP inhibit ; t echnol ogy.
The Fc and 5 glyag ' ated in a
PCR reacti on w t =R ———— ot h et N inkszit“' fusion
strain #4544 (see ; ' t he
antisense prinmer tL : ' ' 00/ 24' 182
PCTNS991 25044 and , ; . ; -Ag the MWP
I nhi bi tor peptidg ' ' bel ow
1216-52 AAC ATA A TAG CAC
AGG GTG AAA CCC G TG GTG-CAA-CCA-CoA-CET—CCA-CE 7 6oe| The
ol i gonucl eoti de 2 ' ' Hon of 10
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. Table 18—UKR antagonist peptide sequences

Sequence/structure SEQ
. ID NO:
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T-cell inhibiting peptide sequences

Sequence/structure
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ID NO:
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Yaa-Arg-Xaa

Ala-Arg
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Asn-Glu-Arg

Asp-Glu-Arg

| Cys-Glu-Arg

| Gin-Glu-Arg
Glu-Glu-Arg

[ Gly-Glu-Arg_

His-Glu-Arg

lle-Glu-Arg

| Leu-Glu-Arg

Lys-Glu-Arg

Met-Clu-Arg

[ Phe-Glu-Arg_

Pro-Glu-Arg

Ser-Glu-Arg

Thr-Glu-Arg

| Trp-Glu-Arg

Tyr-Glu-Arg

Val-Glu-Arg
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'yl 10%! & (JA PIPPP[ \ BNAL TH3 NR
Lyl 10%! & (TA . = . X () Q@yrI07T& () - 23 T3 LO4
y!10%! & () T& () - ZES NR
'yl 10%! & (VA . = & () - CZY! J.UU/&!&T)-(%
Y=<USUL, 4y! i - - T& () - QYT 107N & () ‘
Lyl 10%! & ( - D, Ay 07T 73 NR
Lyl 10%! & ( FAREGH M- QYT I07T& (- 2y 1076 &) @273 NR
I h%u 9888880 DAGIRGR ! V! 1076t & () - G273 NR
ly! 10%! & ( FARZE = = 1 10%
& ()-@y!1l T ! o>'a() @&FFJ
ly!10%! & (A ,mé’f@-a O~ @y- TO7ST& U @WW"&%‘#@%I & ()
-@y! 10%! - . I W (¢ 4] NR
L (y!10%! & [Ar g@g@mquy- O 8r3 NR
ly!10%! & (AL T & () @y 10T & () - QZyT 1076T & () - A3 T &R
& &7&88&9&: & i ! = T Q2HF3 NR
ly!10%! & (A - L I (¢ A VAR NUA/G 2 B R (244 Ko NR
&O&P&QER&ES i = T () - QYT 10T & () - @2y IT@RT & (|- @#3
'yl 10%! & (TA f& ()~ @7 Ka&NSUEIEZEZ @ 4yT IOy T T07T & () - ONR L0701 & () -
@y! 10%! & ThP 7T & () - QZyT IO T & () - @Z#3 NR
I &&&&&’& ?, T (- QYT 10T & () - QYT I07T & (J- @2y TR & (|- @y!
10%! & () - - . T ) - QYTI0O7CINR () aRYy! 10%
> & () -@y! icval - QY 107t & ()~ @:)#d — NR
I &&&&&E& ?, - "YTIRR T & () - @y!
10%! & () - 3 U @;a&a&a&a Z; 4y' TO3 NR
Asn-Arg-Glu NR
{ Asp-Arg-Glu NR
| Cys-Arg-Glu NR
Gin-Arg-Glu NR
1 Glu-Arg-Giu NR
| Gly-Arg-Glu ol NR
His-Arg-Glu - _NR
lie-Arg-Glu NR
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i bY 109w & ()-Y 104w & ()-Y 10%4wW & ()-('ibY
----..5.6.]J3,4ibY 104W& ()-Y 104W & ()-Y 104w & ()-'iby
Y 10%W & () - 6.@Wj . Kk.r.|..JJ*Y 109w & ()-Y 104 W& ()-Y
'WO-0U24BY W & ()-Y 1094w & ()-Y 104 W & ()-.......,

Y 10% W & ()-'ibY 109 W & ()-Y 10% W & ()-Y reirnioorsou
"ib..../3/4/5/eGrY 104 W & ()-'ibY 104w & ()- Ylo%vv[&() Y
"ibY 1094 W & ()-5/J/ K L/Mc/id/eliM'ibY 10% w & (

1 L] I*Y
it Wﬂ@%ﬁ%&%ﬁlﬁs@%&%@
Q[ & ()Y

109 W[ & ()Seqrmnqe/ﬂwtu&v 109 W & %32% bY 1Aefiwitg ()-

10%W & ()-('ibY 1094w & ()- 0; 0UOVQ eE+Y 104 W & ()-Y
0 ' 0 - i 94 nileNOs
VEPN EWE L 1 VEGF-antagonist
1027

" GERWCFDGPLTWVCGEES 398 | VEGF-antagonist
 RGWVEICVADDNGMCVTEAQ 1085 | _VEGF-antagonist
GWDECDVARMWEWECFAGY 1086 | VEGF- antagonist
GERWCFDGPRAWVCGWEI 501 VEGF- antagonist
EELWCFDGPRAWVGCGYVK 502 VEGF- _VEGF- antagonist
RCGWVEICAADDYGRCLTEAQ 1031 VEGF- antagonist
RGWVEICESDVWGRCL 1087 | VEGF- antagonist
RGWVEICESDVWGRCL 1088 | VEGF- antagonist
GGNECDIARMWEWECFERL 1089 | VEGF- antagonist
RGWVEICAADDYGRCL 1090 VEGF-antagonist
CTTHWGFTLGC 1028 MMP inhibitor
CLRSGXGC 1091 MMP inhibitor
CXXHWGFXXC 1092 MMP inhibitor
CXPXC 1093 MMP inhibitor
CRRHWGFEFC 1094 MMP Inhibitor

[STIAWGFILS 1095 | MMP inhibitor |
CSLHWGFWWC 1096 _CTLA4-mimetic
QGFVCSGIFAVGVGRC 125 CTLA4-mimetic

| APGVRLGCAVLGRYGC 126 CTLA4-mimetic
[LGAMK 105 | Antiviral (HBV) __|
ICVVQDWGHHRCTAGHMANLTSHASAI 127 C3b antagonist
ICVVADWGHHRCT 128 C3b antagonist
CVVQDWGHHAC 129 C3b antagonist

| STGGFDDVYDWARGVSEALTTTLVATR 185 |__ Vinculin-binding |
STGGFDDVYDWARRVSSALT TTLVATR . 186_| _ Vinculin-binding’

‘ SRGVNFSEWLYDM§AAMKEASN!E] %%ESR 187 Vinculin-binding

| SSONWDMEAGVEDLTAAMLGLLST SR 188 Vinculin-binding |

! SSPSLYTQFLVNYESAATRIQDLLIASRPSR 189 Vineuiin-binding
SSTGWVDLLGALQRAADATRTSIPPSLONSR 190 Vinculin-binding

LLDVYTKKELIECARRVSEK : 191 Vinculin-binding _ |
EKGSYYPGSGIAQFHIDYNNVS 192 CABP-bindl
SGIAQFHIDYNNVSSAEGWHVN 193 CABP-bindi ‘
[LVIVEKGSYYPGSGIAQFHIDYNNVSSAEGWHVN 194 |___C4BP-binding___|
SGIAQFHIDYNNVS 195 C4BP-binding
LLGRMK 279 antl-HBY
ALLGRMKG 280 antl-HBV _
LDPAFR 281 ant-HBV
CXXRGDC 322 | Inhibition of platelet
- : ‘aggrepation
RPLPPLP 323 Src antagonist
PPVPPR 324 | Src antagonist
XEXDXWXXLXX 325 Anti-cancar
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antagonist, a CD40 agonist or antagonist, a CD40L agonist or
antagonist, a thymopoietin mimetic and the like.
Vehicles. This invention requires the presence of at least one vehicle
(F', F*) attached to a peptide through the N-terminus, C-terminus or a

sidechain of one of the amino acid residues. Multiple vehicles may also be

' used; e.g., Fc’s at each terminus or an Fc at a terminus and a PEG group at

10

15

20

25

the other terminus or a sidechain.

An Fc domain is the preferred vehicle. The Fc domain may be fused
to the N or C termini of the peptides or at both the N and C termini. For
the TPO-mimetic peptides, molecules having the Fc domain fused to the N
terminus of the peptide portion of the molecule are more bioactive than
other such fusions, so fusion to the N terminus is preferred.

As noted above, Fc variants are suitable vehicles within the scope of
this invention. A native Fc may be extensively modified to form an Fc
variant in accordance with this invention, provided binding to the salvage
receptor is maintained; see, for example WO 97/34631 and WO 96/32478.
In such Fc variants, one may remove one or more sites of a native Fc that
provide structural features or functional activity not required by the
fusion molecules of this invention. One may remove these sites by, for
example, substituting or deleting residues, inserting residues into the site,
or truncating portions containing the site. The inserted or substituted
residues may also be altered amino acids, such as peptidomimetics or D-
amino acids. Fc variants may be desirable for a number of reasons, several
of which are described below. Exemplary Fc variants include molecules
and sequences in which: - -

1. Sites involved in disulfide bond formation are removed. Such removal

may avoid reaction with other cysteine-containing proteins present in

b
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0 the host cell(u)sed to produce the molecules of the invention. For this
purpose,.the cysteine-containing segment at the N-terminus may be
truncated or cysteine residues may be deleted or substituted with other
amino acids (e.g., alanyl, seryl). In particular, one may truncate the N-

5 terminal 20-amino acid segment of SEQ ID NO: 2 or delete or
substitute the cysteine residues at positions 7 and 10 of SEQ ID NO: 2.
Even when cysteine residues are removed, the single chain Fc domains
can still form a dimeric Fc domain that is held together non-covalently.
2. A native Fc is modified to make it more compatible with a selected host

10 cell. For example, one may remove the PA sequence near the N-
terminus of a typical native Fc, which may be recognized by a digestive
enzyme in E. coli such as proline iminopeptidase. One may also add an
N-terminal methionine residue, especially when the molecule is
expressed recombinantly in a bacterial cell such as E. coli. The Fc

15 domain of SEQ ID NO: 2 (Figure 4) is one such Fc variant.

3. A portion of the N-terminus of a native Fc is removed to prevent N-

terminal heterogeneity when expressed in a selected host cell. For this
purpose, one may delete any of the first 20 amino acid residues at the
N-terminus, particularly those at positions 1, 2, 3, 4 and 5.
20 4. One or more glycosylation sites are removed. Residues that are
typically glycosylated (e.g., asparagine) may confer cytolytic response.
Such residues may be deleted or substituted with unglycosylated
residues (e.g., alanine).
5. Sites involved in interaction with complement, such as the Clq binding
25 site, are removed. For example, one may delete or substitute the EKK
sequence of human IgG1. Complement recruitment may not be
advantageous for the molecules of this invention and so'may be .

avoided with such an Fc variant.

bl



R RRR8SSS|[:vU4 1 4 S % 10%3 #G& ()-S Sy#10%d #G&' ()- S! 10%3 #GAp()2003S
1093 #G& () - S 1093 #G& () - Ssyl0%d #G&' ()- SSThTT7WIU[:vU4 1 4 S
11090 #G&' ()-S S z10%d #G&' () - S+10%E #G& ()- S 9*10%E #G&' () -

Ss(10%3 #G&' ()- S&I10%E #G&' ()- JUUhVmVnVoVpV}VWU4 1 ! 10%R#@& () -

S| 96 10% 2# &'wio 0df¥eks*GLOG #GLOGA #G Sf; 10%d #G& ()- Sl 46100/@@,%:),&%%9 ?,“
21093 #G&' ()- VWIWWAKSY] [: vUA 1 SF 10%2# & ()- S S 10% 2# & ()< M G108 2#

& ()- St 10%2# & ()- " 110%j!:& ()- !10%@8& ()-$Y-2022Z [%|[:vUs 1
S g10% 2# & ()- S S@ 10% 2# & ()- S$10% 2# & ()- S'10% 2# & ()- SFO!f

L0028, 5,07, 5 S i ok s g e ond i i
SF)s! 10% 2# & () salvage Facepté. W-Hativd K2 Ald}PhRa%elsite@or ftftrdBB i whith 10
certain white blood cells that are not required for the fusion molecules
of the present invention and so may be removed.

5 7. The ADCC site is removed. ADCC sites are known in the art; see, for
example, Molec. Immunol. 29 (5): 633-9 (1992) with regard to ADCC
sites in IgG1. These sites, as well, are not required for the fusion
molecules of the present invention and so may be removed.

8. When the native Fc is derived from a non-human antibody, the native
10 Fc may be humanized. Typically, to humanize a native Fc, one will
substitute selected residues in the non-human native Fc with residues
that are normally found in human native Fc. Techniques for antibody
humanization are well known in the art.
Preferred Fc variants include the following. In SEQ ID NO: 2
15  (Figure 4) the leucine at positiorl 15 may be substituted with glutamate; the
glutamate at position 99, with alanine; and the lysines at positions 101 and
103, with alanines. In addition, one or more tyrosine residues can be
replaced by phenyalanine residues.
An alternative vehicle would be a protein, polypeptide, peptide,
20 antibody, antibody fragment, , or small molecule (e.g., a peptidomimetic
compound) capable of binding to a salvage receptor. For example, one
could use as a vehicle a polypeptide as described in U.S. Pat. No. 5,739,277,
issued April 14, 1998 to Presta et al. Peptides could also be selected by
phage display for binding to the FcRn salvage receptor. Such salvage
25 receptor-binding compounds are also included within the meaning of
“vehicle” and are within the scope of this invention. Such vehicles should
be selected for increased half-life (e.g., by avoiding sequerices recognized -
by proteases) and decreased immunogenicity (e.g., by favoring non-
immunogenic sequences, as discovered in antibody humanization).
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among other things, the selective attachment of water soluble polymers to
the N-terminus of proteins.
A preferred polymer vehicle is polyethylene glycol (PEG). The PEG
10  group may be of any convenient molecular weight and may be linear or
branched. The average molecular weight of the PEG will preferably range
from about 2 kiloDalton (“kD") to about 100 kDa, more preferably from
about 5 kDa to about 50 kDa, most preferably from about 5 kDa to about
10kDa. The PEG groups will generally be attached to the compounds of
15 the invention via acylation or reductive alkylation through a reactive
group on the PEG moiety (e.g., an aldehyde, amino, thiol, or ester group)
to a reactive group on the inventive compound (e.g., an aldehyde, amino,
or ester group).
A useful strategy for the PEGylation of synthetic peptides consists
20 of combining, through forming a conjugate linkage in solution, a peptide
and a PEG moiety, each bearing a special functionality that is mutually
reactive toward the other. The peptides can be easily prepared with
conventional solid phase synthesis (see, for example, Figures 5 and 6 and
the accompanying text herein). The peptides are “preactivated” with an
25 appropriate functional group at a specific site. The precursors are purified
and fully characterized prior to reacting with the PEG moiety. Ligation of
the peptide with PEG usually takes place in aqueous phase and can be .
easily monitored by reverse phase analytical HPLC. The PEGylated
peptides can be easily purified by preparative HPLC and characterized by
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to about 20 kD is preferred when dextran is used as a vehicle in

15 accordance with the present invention.

Linkers. Any “linker” group is optional. When present, its chemical
structure is not critical, since it serves primarily as a spacer. The linker is
preferably made up of amino acids linked together by peptide bonds.

Thus, in preferred embodiments, the linker is made up of from 1 to 20

20 amino acids linked by peptide bonds, wherein the amino acids are selected
from the 20 naturally occurring amino acids. Some of these amino acids
may be glycosylated, as is well understood by those in the art. In a more
preferred embodiment, the 1 to 20 amino acids are selected from glycine,
alanine, proline, asparagine, glutamine, and lysine. Even more preferably,

25  a linker is made up of a majority of amino acids that are sterically
unhindered, such as glycine and alanine. Thus, preferred linkers are
polyglycines (particularly (Gly),, (Gly),), poly(Gly-Ala), and polyalanines.
Other specific examples of linkers are:

(Gly),Lys(Gly), (SEQ ID NO: 333);
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15
wherein n is such that the linker has a molecular weight of 100 to 5000 kD,
preferably 100 to 500 kD. The peptide linkers may be altered to form
derivatives in the same manner as described above.
Derivatives. The inventors also contemplate derivatizing the
20 peptide and/or vehicle portion of the compounds. Such derivatives may
improve the solubility, absorption, biological half life, and the like of the
compounds. The moieties may alternatively eliminate or attenuate any
undesirable side-effect of the compounds and the like. Exemplary
derivatives include compounds in which:
25 1. The compound or some i:ortion thereof is cydlic. For e;amﬁle, the
peptide portion may be modified to contain two or more Cys residues
(e.g., in the linker), which could cyclize by disulfide bond formation.
(5
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25

For m(atlonsg?:o(l)eferences on preparatxon of cyclized derivatives, see
Table 2.

. The compound is cross-linked or is rendered capable of cross-linking

between molecules. For example, the peptide portion may be modified
to contain one Cys residue and thereby be able to form an
intermolecular disulfide bond with a like molecule. The compound
may also be cross-linked through its C-terminus, as in the molecule
shown below.

A\

0O
F'-(X')y-CO-N
b - NH,

H
F'-(X"),-CO-N NH
\/ﬁg

. One or more peptidyl {-C(O)NR-] linkages (bonds) is replaced by a

non-peptidyl linkage. Exemplary non-peptidyl linkages are -CH.-
carbamate [-CH,-OC(O)NR-], phosphonate , -CH,-sulfonamide [-CH,-
S(O),NR-], urea [-NHC(O)NH-], -CH,-secondary amine, and alkylated
peptide [-C(O)NR®- wherein R’ is lower alkyl].

. The N-terminus is derivatized. Typically, the N-terminus may be

acylated or modified to a substituted amine. Exemplary N-terminal
derivative groups include -NRR' (other than -NH,), -NRC(O)R',
-NRC(O)OR', -NRS(O),R’, -NHC(O)NHR', succinimide, or
benzyloxycarbonyl-NH- (CBZ-NH-), wherein R and R' are each
independently hydrogen or lower alkyl and wherein the phenyl ring
may be substituted with 1 to 3 substituents selected from the group
consisting of C,-C, alkyl, C,-C, alkoxy, chloro, and bromo.

. The free C-terminus is derivatized. Typically, the C-terminus is

esterified or amidated. For example, one may use methods described in
the art to add (NH-CH,-CH,-NH,), to compounds of this invention
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5 derivative groups include, for example, -C(O)R’ wherein R’ is lower

NN NN

alkoxy or -NR'R' wherein R’ and R’ are independently hydrogen or C.-
C, alkyl (preferably C-C, alkyl).

7. A disulfide bond is replaced with another, preferably more stable,
cross-linking moiety (e.g., an alkylene). See, e.g., Bhatnagar et al.

10 (1996), 1. Med. Chem. 39: 3814-9; Alberts et al. (1993) Thirteenth Am.

Pep. Symp., 357-9. '

8. One or more individual amino acid residues is modified. Various
derivatizing agents are known to react specifically with selected
sidechains or terminal residues, as described in detail below.

15 Lysinyl residues and amino terminal residues may be reacted with
succinic or other carboxylic acid anhydrides, which reverse the charge of the
lysinyl residues. Other suitable reagents for derivatizing alpha-amino-
containing residues include imidoesters such as methyl picolinimidate;
pyridoxal phosphate; pyridoxal; chloroborohydride; trinitrobenzenesulfonic

20  acid; O-methylisourea; 2,4 pentanedione; and transaminase-catalyzed reactior
with glyoxylate.

Arginyl residues may be modified by reaction with any one or
combination of several conventional reagents, including phenylglyoxal, 2,3-
butanedione, 1,2-cyclohexanedione, and ninhydrin. Derivatization of arginy.

25 residues requires that the reaction be performed in alkaline conditions becau
of the high pKa of the guanidine functional group. Furtherr:nore, these reage
may react with the groups of lysine as well as the arginin&epsiion-amino .

group.
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tyrosyl species and 3-nitro derivatives, respectively.

Carboxyl sidechain groups (aspartyl or glutamyl) may be selectively
modified by reaction with carbodiimides (R'-N=C=N-R") such as 1-cyclohexyl-
3~(2-morpholinyl-(4-ethyl) carbodiimide or 1-ethyl-3-(4-azonia-4,4-
dimethylpentyl) carbodiimide. Furthermore, aspartyl and glutamyl residues
10 may be converted to asparaginyl and glutaminyl residues by reaction with

ammonium ions.

Glutaminyl and asparaginyl residues may be deamidated to the
corresponding glutamyl and aspartyl residues. Alternatively, these residues
are deamidated under mildly acidic conditions. Either form of these residues

15 falls within the scope of this invention.

Cysteinyl residues can be replaced by amino acid residues or other
moieties either to eliminate disulfide bonding or, conversely, to stabilize cross-
linking. See, e.g., Bhatnagar et al. (1996), ]. Med. Chem. 39: 3814-9.

Derivatization with bifunctional agents is useful for cross-linking the

20 peptides or their functional derivatives to a water-insoluble support matrix or
to other macromolecular vehicles. Commonly used cross-linking agents
include, e.g., 1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-
hydroxysuccinimide esters, for example, esters with 4-azidosalicylic acid,
homobifunctional imidoesters, including disuccinimidyl esters such as 3,3'-

25  dithiobis(succinimidylpropionate), and bifunctional maleimides such as bis-N-

maleimido-1,8-octane. Derivatizing agents such as methyl-3-[(p-

azidbphenyl)ditlﬁo]propioimidate yield photoactivatable ihtermediates that a

capable of forming crosslinks in the presence of light. Alternatively, reactive

water-insoluble matrices such as cyanogen bromide-activated carbohydrates
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5

attached to sites that are known to be glycosylation sites in proteins.
Generally, O-linked oligosaccharides are attached to serine (Ser) or
threonine (Thr) residues while N-linked oligosaccharides are attached to
asparagine (Asn) residues when they are part of the sequence Asn-X-
Ser /Thr, where X can be any amino acid except proline. X is preferably
10 one of the 19 naturally occurring amino acids other than proline. The
structures of N-linked and O-linked oligosaccharides and the sugar
residues found in each type are different. One type of sugar that is
commonly found on both is N-acetylneuraminic acid (referred to as sialic
acid). Sialic acid is usually the terminal residue of both N-linked and O-
15 linked oligosaccharides and, by virtue of its negative charge, may confer
acidic properties to the glycosylated compound. Such site(s) may be
incorporated in the linker of the compounds of this invention and are
preferably glycosylated by a cell during recombinant production of the
polypeptide compounds (e.g., in mammalian cells such as CHO, BHK,
20  COS). However, such sites may further be glycosylated by synthetic or
semi-synthetic procedures known in the art.

Other possible modifications include hydroxylation of proline and
lysine, phosphorylation of hydroxyl groups of seryl or threonyl residues,
oxidation of the sulfur atom in Cys, methylation of the alpha-amino

25 groups of lysine, arginine, and histidine side chains. Creighton, Proteins:

L_@g@_d_l\@_lg_m__lel’mm_gg s (W. H. Freeman & Co., San Francisco),

Pp. 79-86 (1983). - -
Compounds of the present invention may be changed at the DNA

level, as well. The DNA sequence of any portion of the compound may be

b9
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, 1vZ: 44n 3n 3109dons may) stituted to eliminaterastgiction sitegor fo ingbwle silent
restriction sites, which may aid in processing of the DNA in the selected
5 host cell. The vehicle, linker and peptide DNA sequences may be modified
to include any of the foregoing sequence changes.

Methods of Making

The compounds of this invention largely may be made in
transformed host cells using recombinant DNA techniques. To do so, a

10  recombinant DNA molecule coding for the peptide is prepared. Methods
of preparing such DNA molecules are well known in the art. For instance,
sequences coding for the peptides could be excised from DNA using
suitable restriction enzymes. Alternatively, the DNA molecule could be
synthesized using chemical synthesis techniques, such as the

15 phosphoramidate method. Also, a combination of these techniques could
be used.

The invention also includes a vector capable of expressing the
peptides in an appropriate host. The vector comprises the DNA molecule
that codes for the peptides operatively linked to appropriate expression

20 control sequences. Methods of effecting this operative linking, either
before or after the DNA molecule is inserted into the vector, are well
known. Expression control sequences include promoters, activators,
enhancers, operators, ribosomal binding sites, start signals, stop signals,
cap signals, polyadenylation signals, and other signals involved with the

25  control of transcription or translation.

The resulting vector having the DNA molecule thereon is used to
transform an appropriate host. This transformation may be performed
using methods well known in the art.

M
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is depen ent upon a number of factors recognized by theé art. These

include, for example, compatibility with the chosen expression vector,

5 toxicity of the peptides encoded by the DNA molecule, rate of
transformation, ease of recovery of the peptides, expression characteristics,
bio-safety and costs. A balance of these factors must be struck with the
understanding that not all hosts may be equally effective for the
expression of a particular DNA sequence. Within these general guidelines,

10  useful microbial hosts include bacteria (such as E. coli sp.), yeast (such as

Saccharomyces sp.) and other fungi, insects, plants, mammalian (including
human) cells in culture, or other hosts known in the art.
Next, the transformed host is cultured and purified. Host cells may
be cultured under conventional fermentation conditions so that the
15 desired compounds are expressed. Such fermentation conditions are well
known in the art. Finally, the peptides are purified from culture by
methods well known in the art.
The compounds may also be made by synthetic methods. For
example, solid phase synthesis techniques may be used. Suitable
20 techniques are well known in the art, and include those described in
Merrifield (1973), Chem. Polypeptides, pp. 335-61 (Katsoyannis and
Panayotis eds.); Merrifield (1963), . Am. Chem, Soc. 85: 2149; Davis et al.
(1985), Biochem. Intl. 10: 394-414; Stewart and Young (1969), Solid Phase
Peptide Synthesis; U.S. Pat. No. 3,941,763; Finn et al. (1976), The Proteins
25 (3rd ed.) 2: 105-253; and Erickson et al. (1976), The Proteins (3rd ed.) 2:
257-527. Solid phase synthesis is the preferred technique of making
individual peptides since it is-the most cost-effective method of making
small peptides.
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approPidté of thelhatire and severity of the condition being treated and

5 may be ascertained by one skilled in the art. Preferably, administration is

by injection, either subcutaneous, intramuscular, or intravenous.
Therapeutic uses of TPO-mimetic compounds. For the TPO-

mimetic compounds, one can utilize such standard assays as those
described in W0O95/26746 entitled “Compositions and Methods for

10  Stimulating Megakaryocyte Growth and Differentiation”. In vivo assays
also appear in the Examples hereinafter.

The conditions to be treated are generally those that involve an
existing megakaryocyte/platelet deficiency or an expected
megakaryocyte/platelet deficiency (e.g., because of planned surgery or

15 platelet donation). Such conditions will usually be the result of a
deficiency (temporary or permanent) of active Mpl ligand in vivo. The

generic term for platelet deficiency is thrombocytopenia, and hence the
methods and compositions of the present invention are generally available
for treating thrombocytopenia in patients in need thereof.

20 Thrombocytopenia (platelet deficiencies) may be present for
various reasons, including chemotherapy and other therapy with a variety
of drugs, radiation therapy, surgery, accidental blood loss, and other
specific disease conditions. Exemplary specific disease conditions that
involve thrombocytopenia and may be treated in accordance with this

25 invention are: aplastic anemia, idiopathic thrombocytopenia, metastatic
tumors which result in thrombocytopenia, systemic lupus erythematosus,
splenomegaly, Fanconi's syndrome, vitamin B12 deficiency; folic acid
deficiency, May-Hegglin anomaly, Wiskott-Aldrich syndrome, and
paroxysmal nocturnal hemoglobinuria. Also, certain treatments for AIDS

7Y



ulovz! z& ()-U.V ul0%! z& ()-U. tV ul0%! z& ()- U xX@tV ul0%! z& § Apkl M 0

ulo%!z& ()-U tV ul0%!z& ()-U V ul0%! z& ()-U t! & 4pX<lV ul0%! z£ utv

ulo%z! z& ()-U. V ulo%! z& ()-U. tV ulo%! z& ()-U. V

ulo%z! z& () - &ﬁﬁ.&_szv ulo%z! z& ()-U. VvV ulO‘Val z& ()-U tV

ulo%z! z& () - 1z& ()-U. tV ul0%! z& ()-U. _"adefgtdCV Fpayisesisnds

$10%! &: ()-10+!10+! zlp+! ; 10%H! & ()-V uloYa! z& ()-U. t~"BdCvx (10%!& ()-Cx

(10%! & ()-Cx (10%! & ()-Cx (10%! & ()-C L$10%! & ()- 910%!' & ()- el)x

(10%! & ()-Cx (10%! & ()--Cx (10%! & () Cx'x (10%!& ()-Cx (10%! & ()-Cx

(1091 & () - O Ré¥utt irl Bifchnfbddytperiid W), KLT): Cortain (il Ked d

(10%! &: ()-Cx (10%! & () Cx 9 * 7i KI'x (109! & (I)‘ C(" x'x ( CV@!%Lr'(e)r%Cx

(10%! & ()-Cx fnomanm%ease phﬁl&(ﬂmﬁso x'x (10%! & ()-Cx

0 T s i e s BT o,
! & () - (e

(10%! & () - C‘J‘Qu?ééry, a compound of the present invention could be administered

5 several days to several hours prior to the need for platelets. With regard
to acute situations, e.g., accidental and massive blood loss, a compound of
this invention could be administered along with blood or purified
platelets.
The TPO-mimetic compounds of this invention may also be useful in

10 stimulating certain cell types other than megakaryocytes if such cells are found
to express Mpl receptor. Conditions associated with such cells that express the .
Mpl receptor, which are responsive to stimulation by the Mpl ligand, are also
within the scope of this invention.

The TPO-mimetic compounds of this invention may be used in any

15 situation in which production of platelets or platelet precursor cells is desired,
or in which stimulation of the c-Mpl receptor is desired. Thus, for example, the
compounds of this invention may be used to treat any condition in a mammal
wherein there is a need of platelets, megakaryocytes, and the like. Such
conditions are described in detail in the following exemplary sources:

20 WO95/26746; WO95/21919; WO95/18858; WO95/21920 and are incorporated
herein.

The TPO-mimetic compounds of this invention may also be useful in
maintaining the viability or storage life of platelets and/or megakaryocytes an
related cells. Accordingly, it could be useful to include an effective amount of

25 one or more such compounds in a composition containing such cells.

The therapeutic methods, compositions and compounds of the
preseiit invention may also be employed, alone or in combination with
other cytokines, soluble Mpl receptor, hematopoietic factors, interleukins,
growth factors or antibodies in the treatment of disease states
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(10%! & () - Ceom& fqrmmed thrombogyiopgnia in combination with general stimulators

of hematopoiesis, such as IL-3 or GM-CSF. Other megakaryocytic
5 stimulatory factors, i.e., meg-CSF, stem cell factor (SCF), leukemia
inhibitory factor (LIF), oncostatin M (OSM), or other molecules with
megakaryocyte stimulating activity may also be employed with Mpl
ligand. Additional exemplary cytokines or hematopoietic factors for such
co-administration include IL-1 alpha, IL-1 beta, IL-2, IL-3, IL-4, IL-5, IL-6,
10 IL-11, colony stimulating factor-1 (CSF-1), SCF, GM-CSF, granulocyte
colony stimulating factor (G-CSF), EPO, interferon-alpha (IFN-alpha),
consensus interferon, IFN-beta, or IFN-gamma. It may further be useful to
administer, either simultaneously or sequentially, an effective amount of a
soluble mammalian Mpl receptor, which appears to have an effect of
15 causing megakaryocytes to fragment into platelets once the
megakaryocytes have reached mature form. Thus, administration of an
inventive compound (to enhance the number of mature megakaryocytes)
followed by administration of the soluble Mpl receptor (to inactivate the
ligand and allow the mature megakaryocytes to produce platelets) is
20  expected to be a particularly effective means of stimulating platelet
production. The dosage recited above would be adjusted to compensate
for such additional components in the therapeutic composition. Progress
of the treated patient can be monitored by conventional methods.
In cases where the inventive compounds are added to compositions
25  of platelets and /or megakaryocytes and related cells, the amount to be
included will generally be ascertained experimentally by techniques and
assays known in the art. An exemplary range of amounts is0.1 ug—1 mg

inventive compound per 10° cells.
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gigé:i i 8 i %I( %%{% Jgﬂwﬁ}go/ﬂs éﬁasr)be'\fgr aMmsﬁ%gp h o' Injection, or for

5 oral, pulmonary, nasal, transdermal or other forms of administration. In

general, the invention encompasses pharmaceutical compositions comprising
effective amounts of a compound of the invention together with
pharmaceutically acceptable diluents, preservatives, solubilizers, emulsifiers,
adjuvants and/or carriers. Such compositions include diluents of various

10  Dbuffer content (e.g., Tris-HC], acetate, phosphate), pH and ionic strength;
additives such as detergents and solubilizing agents (e.g., Tween 80,
Polysorbate 80), anti-oxidants (e.g., ascorbic acid, sodium metabisulfite),
preservatives (e.g., Thimersol, benzyl alcohol) and bulking substances (e.g.,
lactose, mannitol); incorporation of the material into particulate preparations of

15 polymeric compounds such as polylactic acid, polyglycolic acid, etc. or into
liposomes. Hyaluronic acid may also be used, and this may have the effect of
promoting sustained duration in the circulation. Such compositions may
influence the physical state, stability, rate of in vivo release, and rate of in vivo
clearance of the present proteins and derivatives. See, e.g., Remington's

20  Pharmaceutical Sciences, 18th Ed. (1990, Mack Publishing Co., Easton, PA
18042) pages 1435-1712 which are herein incorporated by reference. The
compositions may be prepared in liquid form, or may be in dried powder, sucl
as lyophilized form. Implantable sustained release formulations are also
contemplated, as are transdermal formulations.

25 Oral dosage forms. Contemplated for use herein are oral solid
dosage forms, which are described generally in Chapter 89 of Remington's
Pharmaceutical Sciences (1990), 18th Ed., Mack Publishing Co. Easton PA
18042, which is herein incorporated by reference. Solid dosage forms
include tablets, capsules, pills, troches or lozenges, cachets or pellets. Also,
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the liposomes may be denva zed thh various polymers (e.g., U.S. Patent
5 No. 5,013,556). A description of possible solid dosage forms for the

therapeutic is given in Chapter 10 of Marshall, K., Modern Pharmaceutics
(1979), edited by G. S. Banker and C. T. Rhodes, herein incorporated by
reference. In general, the formulation will include the inventive
compound, and inert ingredients which allow for protection against the

10 stomach environment, and release of the biologically active material in the
intestine.

Also specifically contemplated are oral dosage forms of the above
inventive compounds. If necessary, the compounds may be chemically
modified so that oral delivery is efficacious. Generally, the chemical

15 modification contemplated is the attachment of at least one moiety to the
compound molecule itself, where said moiety permits (a) inhibition of
proteolysis; and (b) uptake into the blood stream from the stomach or
intestine. Also desired is the increase in overall stability of the compound
and increase in circulation time in the body. Moieties useful as covalently

20 attached vehicles in this invention may also be used for this purpose.
Examples of such moieties include: PEG, copolymers of ethylene glycol
and propylene glycol, carboxymethyl cellulose, dextran, polyvinyl alcohol,
polyvinyl pyrrolidone and polyproline. See, for example, Abuchowski and
Davis, Soluble Polymer-E e Adducts e 8 (1981),

25 Hocenberg and Roberts, eds., Wiley-Interscience, New York, NY, , pp 367-
83; Newmark, et al. (1982), . Appl. Biochem. 4:185-9. Other polymers that
could be used are poly-1,3-dioxolane and poly-1,3,6-tioxocane. Preferred

for pharmaceutical usage, as indicated above, are PEG moieties.
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therapeutic compounds of this invention. The clinical efficacy of a heparin

formulation using SNAC has been demonstrated in a Phase II trial

conducted by Emisphere Technologies. See US Patent No. 5,792,451, “Oral

drug delivery composition and methods”.

The compounds of this invention can be included in the
formulation as fine multiparticulates in the form of granules or pellets of
particle size about 1 mm. The formulation of the material for capsule
administration could also be as a powder, lightly compressed plugs or
even as tablets. The therapeutic could be prepared by compression.

Colorants and flavoring agents may all be included. For example,
the protein (or derivative) may be formulated (such as by liposome or
microsphere encapsulation) and then further contained within an edible
product, such as a refrigerated beverage containing colorants and
flavoring agents.

One may dilute or increase the volume of the compound of the
invention with an inert material. These diluents could include
carbohydrates, especially mannitol, a-lactose, anhydrous lactose, cellulose,
sucrose, modified dextrans and starch. Certain inorganic salts may also be
used as fillers including calcium triphosphate, magnesium carbonate and
sodium chloride. Some commercially available diluents are Fast-Flo,
Emdex, STA-Rx 1500, Emcompress and Avicell.

Disintegrants may be included in the formulation of the therapeutic
into a solid dosage form. Materials used as disintegrants include but are
not lithited to starch including the commercial disintegrantbased on
starch, Explotab. Sodium starch glycolate, Amberlite, sodium
carboxymethylcellulose, ultramylopectin, sodium alginate, gelatin, orange
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hydrated silicoaluminate.

25 To aid dissolution of the compound of this invention into the
aqueous environment a surfactant might be added as a wetting agent.
Surfactants may include anionic detergents such as sodiumfauryl sulfate,
dioctyl sodium sulfosuccinate and dioctyl sodium sulfonate. Cationic

detergents might be used and could include benzalkonium chloride or

80



Y 3 April 2003
go0: @0% x!' & (@O0% x!' & ()-,)@0% x!"' & ()-,) @O% x!" & ()-,) @O%x!" & ()-,)

#3 @0%xl &() )YZ} ~ hDO: @0% x! ' 8#3
@L0% x! 0% x! ) @O0%x! ' & ()-,)@0%x!" & ()-,)#3
hLO: @0%xl ‘%9 47’@0%xl &() , ) #3 PCT/US99/25044

@O0% x! ' & ()-,)@0% x! ' & ()-,)@0%x!' & ()-,)@0%x!" & ()-,)
hL,:@.O%X!'&' ()-,)@.O%X!'&' O)-,)@0%x!" & ()-,)@0% x!" & ()-,)"#3

@o% x!" & ()-,) @0% x! "' &)-

hH, : @0% x!" &'bé@wﬁmiun& chlcnd@'ﬂ% Héto&;(o)ent)a@ﬁ%orhc &e(e)-geﬂts a0 x!' & () -
) @0% x!"' & () - yX7@ &10%& ()- 109 &'

y$10% & () - 10 cguldllgp includeyd ;;1 opmulation as.s ants are lauromacrogol 400,

| QE I(‘;\/k 88K+7f ?yéxyl % s ear!a\élgcﬁy%xﬁth?'?e%éfh'\l%lr ‘%m&& cas%r oillqéi §b Q\dOOf NS10%

y9$10% & () - oy 469 SN 0f NS10%
1 & () - 00RpPO7f N@% & %%%dgﬁﬁg E ioﬁ MBEEH of Nélégg/?%‘?@gﬁ NSlO‘%gy%C}(gOSRf NS1
og/éof N(S )1 O&W&N?)t@?&\emamsm&a%xgmeﬂxﬂ)eeumdsmcr%eeé $UrfAaARANS10% & ()

pPé(? ;?r NSlO:A gepyl cgb? Ressens in the formndationofithe protein acderiyative eiferns10% & () -

00$() . pX<7f NS 1098 & () - OORF NS109 & () - 00f NS1098
& ()- 00, 23: >vég°§ﬁ%f(4§ﬁ’8§‘@§%w8§fﬁ%@%“ g8 () - OORH\ISJLO%& () - 00f (|\|)s10%& ()-0
ORFNS10% & () - 00J KR 4itives i Oa?fe[l&iﬁ%é’eiﬁd e itekBPthéddtonPRENakEEs & () - 00 NS

10% & () - 00R | pay} ~pX<7f NS10% & () - 00Rf NSlO% & () OOf NSlO% & () - 00Rf NS10% &
' () - 00f NS10% &iptakeDGithE zbhgicemd Addicioessa propRirty) are0f NS10% &

0ORf NS109% & () - 00X X@ Rf NS1Q96 - % ORf NSlO%& 00f NS10%
I<(§L)()-oo <7fm%mé?‘)em&®&e¥§§ @%dr(@@ 5&)() 00f NS1

0% & () 00sW 71 NSl@@nwed%im&%moawm%mm@ &%80/&% b}~ 0OR NS
XX@ RE NS10% &tiis i@ériPeg1ld De 1REOHpUA Mt An RHNGABH FHidh Perfits
release by either diffusion or leaching mechanisms e.g., gums. Slowly
degenerating matrices may also be incorporated into the formulation, e.g.,
15 alginates, polysaccharides. Another form of a controlled release of the
compounds of this invention is by a method based on the Oros therapeutic
system (Alza Corp.), i.e., the drug is enclosed in a semipermeable
membrane which allows water to enter and push drug out through a
single small opening due to osmotic effects. Some enteric coatings also
20  have a delayed release effect.

Other coatings may be used for the formulation. These include a
variety of sugars which could be applied in a coating pan. The therapeutic
agent could also be given in a film coated tablet and the materials used in
this instance are divided into 2 groups. The first are the nonenteric

25 materials and include methyl cellulose, ethyl cellulose, hydroxyethyl
cellulose, methylhydroxy-ethyl cellulose, hydroxypropyl cellulose,
hydroxypropyl-methyl cellulose, sodium carboxy-methyl cEllulese,
providone and the polyethylene glycols. The second group consists of the

enteric materials that are commonly esters of phthalic acid.
1
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bed or by compression coating.
Pulmonary delivery forms. Also contemplated herein is pulmonary
5 delivery of the present protein (or derivatives thereof). The protein (or
derivative) is delivered to the lungs of a mammal while inhaling and
traverses across the lung epithelial lining to the blood stream. (Other
reports of this include Adjei et al., Pharma. Res. (1990) 7: 565-9; Adjei et al.
(1990), Internatl. |. Pharmaceutics 63: 135-44 (leuprolide acetate); Braquet

10 etal. (1989), I. Cardiovasc. Pharmacol. 13 (suppl.5): 5.143-146 (endothelin-
1); Hubbard et al. (1989), Annals Int. Med. 3: 206-12 (a1-antitrypsin); Smith
et al. (1989), ]. Clin. Invest. 84: 1145-6 (a.1-proteinase); Oswein et al. (March
1990), "Aerosolization of Proteins", Proc. Symp. Resp. Drug Delivery I,
Keystone, Colorado (recombinant human growth hormone); Debs et al.

15 (1988), L. Immunol. 140: 3482-8 (interferon-y and tumor necrosis factor a)
and Platz et al., U.S. Patent No. 5,284,656 (granulocyte colony stimulating
factor).

Contemplated for use in the practice of this invention are a wide
range of mechanical devices designed for pulmonary delivery of

20 therapeutic products, including but not limited to nebulizers, metered
dose inhalers, and powder inhalers, all of which are familiar to those
skilled in the art. Some specific examples of commercially available
devices suitable for the practice of this invention are the Ultravent
nebulizer, manufactured by Mallinckrodt, Inc., St. Louis, Missouri; the

25  Acorn II nebulizer, manufactured by Marquest Medical Products,
Englewood, Colorado; the Ventolin metered dose inhaler, manufactured
by Glaxo Inc., Research Triangle Park, North Carolina; and the Spinhaler
powder inhaler, manufactured by Fisons Corp., Bedford, Massachusetts.
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10% ! & () - e* propsilant may bepany, cor_w ogaj material @%p om forghisipyspose; () - e*
109% 1 & () - &* ReeRRE dholofiibibearBoh) a Rydt@iorofiublodrbon, a
hydrofluorocarbon, or a hydrocarbon, including trichlorofluoromethane,

5 dichlorodifluoromethane, dichlorotetrafluoroethanol, and 1,1,1,2-
tetrafluoroethane, or combinations thereof. Suitable surfactants include
sorbitan trioleate and soya lecithin. Oleic acid may also be useful as a
surfactant.

Formulations for dispensing from a powder inhaler device will

10 comprise a finely divided dry powder containing the inventive compound
and may also include a bulking agent, such as lactose, sorbitol, sucrose,
mannitol, trehalose, or xylitol in amounts which facilitate dispersal of the
powder from the device, e.g., 50 to 90% by weight of the formulation.

Nasal delivery forms. Nasal delivery of the inventive compound is

15 also contemplated. Nasal delivery allows the passage of the protein to the
blood stream directly after administering the therapeutic product to the
nose, without the necessity for deposition of the product in the lung.
Formulations for nasal delivery include those with dextran or
cyclodextran. Delivery via transport across other mucous membranes is

20 also contemplated.

Dosages. The dosage regimen involved in a method for treating the
above-described conditions will be determined by the attending physician,
considering various factors which modify the action of drugs, e.g. the age,
condition, body weight, sex and diet of the patient, the severity of any infectior

25 time of administration and other clinical factors. Generally, the daily regimen
should be in the range of 0.1-1000 micrograms of the inventive compound per

kilogram of body weight, preferably 0.1-150 micrograms per kilogram.
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109 1" & ()-e*#3 | 10% ! & ()-e* 10%! & ()-e* 10%! & ()-e*
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10% ! & ()

d +1hg ez? es I'avlmgl gfénly cﬁfffgent kin s%flactmt;r *e }r?\fénltors hav_ee*
further determined preferred structures of these preferred peptides
5 combined with preferred linkers and vehicles. Preferred structures for
these preferred peptides listed in Table 21 below.
Table 21—Preferred embodiments

Sequence/structure SEQ Activity
ID
NO:
[ F-(G), IEGPTLRQWLAARA-(G),-IEGPTLRQWLAARA 337 TPO-mimetic
| !E_LLGPTL_R-QW' LAA'R_A'-("G"').TEG‘E'PT“LH' QW LAAﬁA (G) F 338 TPO-mimetic
F-(G), IEGPTLRQWLAARA TPO-mimetic
1032
IEGPTLRQWLAARA -(G),- F' TPO-mimetic
1033
 F-(G),-GGTYSCHFGPLTWVCKPQGG-(G),- 339 EPO-mimetic
GGTYSCHFGPLTWVCKPQGG _
 GGTYSCHFGPLTWVCKPQGG-(G),- EPO-mimetic
GGTYSCHFGPLTWVCKPQGG-(G),-F' 340
GGTYSCHFGPLTWVCKPQGG-(G),-F EPO-mimetic
1034
[ F-(G),-DFLPHYKNTSLGHRP TNF-a inhibitor
1045
DFLPHYKNTSLGHRP-(G)-F’ TNF-a. inhibitor
1046
F-(G),- FEWTPGYWQPYALPL IL-1 R antagonist
1047
FEWTPGYWQPYALPL-(G)F IL-1 R antagonist
1048
F-(G),- VEPNCDIHVMWEWECFERL VEGF-antagonist
1049
VEPNCDIHVMWEWECFERL-(G);-F' VEGF-antagonist
1050
| F-(G),-CTTHWGFTLC MMP inhibitor
1051
CTTHWGFTLC-(G)F' MMP inhibitor
1052

“F" is an Fc domain as defined previously herein.

‘Working examples - ’ -
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100/|\ () -e*gGH 1'5‘6/6*?(%? %ﬁeé*‘ax W%"@%@defm%?ed& ()-e*
éo Tfl'o 00 & ( )- )e* Helbwl Offiese ‘gxﬁﬂ\p(fes Jo%n%é%@%&lfoﬁ‘u@ﬁg IR 1P tion
and are illustrative rather than limiting.
Example1
5 TPO-Mimeti

The following example uses peptides identified by the numbers
appearing in Table A hereinafter.
Preparation of peptide 19. Peptide 17b (12 mg) and MeO-PEG-SH
5000 (30 mg, 2 equiv.) were dissolved in 1 ml aqueous buffer (pH 8). The
10 mixture was incubated at RT for about 30 minutes and the reaction was
checked by analytical HPLC, which showed a > 80% completion of the
reaction. The pegylated material was isolated by preparative HPLC.
Preparation of peptide 20. Peptide 18 (14 mg) and MeO-PEG-
maleimide (25 mg) were dissolved in about 1.5 ml aqueous buffer (pH 8).
15 The mixture was incubated at RT for about 30 minutes, at which time
about 70% transformation was complete as monitored with analytical
HPLC by applying an aliquot of sample to the HPLC column. The
pegylated material was purified by preparative HPLC.
Bioactivity assay. The TPO in vitro bioassay is a mitogenic assay
20  utilizing an IL-3 dependent clone of murine 32D cells that have been
transfected with human mpl receptor. This assay is described in greater
detail in WO 95/26746. Cells are maintained in MEM medium containing
10% Fetal Clone II and 1 ng/mi mIL-3. Prior to sample addition, cells are
prepared by rinsing twice with growth medium lacking mIL-3. An
25 extended twelve point TPO standard curve is prepared, ranging from 33
to 39 pg/ml. Four dilutions, estimated to fall within the linear portion of
the standard curve, (100 to 125 pg/ml), are prepared for eath sample and
run in triplicate. A volume of 100 ul of each dilution of sample or
standard is added to appropriate wells of a 96 well microtiter plate
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Science 276: 1696-9), the synthesis of these tandem repeats was a
5 straightforward, stepwise assembly of the continuous peptide chains from

the C- to N-terminus. Since dimerization of TMP had a more dramatic
effect on the proliferative activity than binding affinity as shown for the C-
terminal dimer (Cwirla et al. (1997)), the synthetic peptides were tested
directly for biological activity in a TPO-dependent cell-proliferation assay

10 using an IL-3 dependent clone of murine 32D cells transfected with the
full-length c-Mpl (Palacios et al.,. Cell 41:727 (1985)). As the test results
showed, all the polyglycine linked tandem repeats demonstrated >1000
fold increases in potency as compared to the monomer, and were even
more potent than the C-terminal dimer in this cell proliferation assay. The

15 absolute activity of the C-terminal dimer in our assay was lower than that
of the native TPO protein, which is different from the previously reported
findings in which the C-terminal dimer was found to be as active as the
natural ligand (Cwirla et al. (1997)). This might be due to differences in
the conditions used in the two assays. Nevertheless, the difference in

20  activity between tandem (C terminal of first monomer linked to N
terminal of second monomer) and C-terminal (C terminal of first monomer
linked to C terminal of second monomer; also referred to as parallel)
dimers in the same assay clearly demonstrated the superiority of tandem
repeat strategy over parallel peptide dimerization. It is interesting to note

25 that a wide range of length is tolerated by the linker. The optimal linker
between tandem peptides with the selected TMP monomers apparently is
composed of 8 glycines. ' - -

Other tandem repeats. Subsequent to this first series of TMP

tandem repeats, several other molecules were designed either with

14
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precursors to the two PEGylated peptides (peptide 19 and 20) in which the
_ side chain of the Lys or Cys is modified by a PEG moiety. A PEG moiety
was introduced at the middle of a relatively long linker, so that the large
PEG component (5 kDa) is far enough away from the critical binding sites
5 in the peptide molecule. PEG is a known biocompatible polymer which is
increasingly used as a covalent modifier to improve the pharmacokinetic
profiles of peptide- and protein-based therapeutics.
A modular, solution-based method was devised for convenient
PEGylation of synthetic or recombinant peptides. The method is based on
10 the now well established chemoselective ligation strategy which utilizes
the specific reaction between a pair of mutually reactive functionalities.
So, for pegylated peptide 19, the lysine side chain was preactivated with a
bromoacetyl group to give peptide 17b to accommodate reaction with a
thiol-derivatized PEG. To do that, an orthogonal protecting group, Dde,
15 was employed for the protection of the lysine e-amine. Once the whole
peptide chain was assembled, the N-terminal amine was reprotected with
t-Boc. Dde was then removed to allow for the bromoacetylation. This
strategy gave a high quality crude peptide which was easily purified using
conventional reverse phase HPLC. Ligation of the peptide with the thiol-
20 modified PEG took place in aqueous buffer at pH 8 and the reaction
completed within 30 minutes. MALDI-MS analysis of the purified,
pegylated material revealed a characteristic, bell-shaped spectrum with an
increment of 44 Da between the adjacent peaks. For PEG-peptide 20, a
cysteine residue was placed in the linker region and its side chain thiol
25  group would serve as an attachment site for a maleimide-containing PEG.
Similar conditions were used for the pegylation of this peptide. As the
assay data revealed, these two pegylated peptides had evert higher in vitro -
bioactivity as compared to their unpegylated counterparts.
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Peptide 21 has in its 8-amino acid linker a potential glycosylation
motif, NGS. Since our exemplary tandem repeats are made up of natural
amino acids linked by peptide bonds, expression of such a molecule in an
appropriate eukaryotic cell system should produce a glycopeptide with

5 the carbohydrate moiety added on the side chain carboxyamide of Asn.
Glycosylation is a common post-translational modification process which
can have many positive impacts on the biological activity of a given

protein by increasing its aqueous solubility and in vivo stability. As the

assay data show, incorporation of this glycosylation motif into the linker
10  maintained high bioactivity. The synthetic precursor of the potential
glycopeptide had in effect an activity comparable to that of the ~(G),-
linked analog. Once glycosylated, this peptide is expected to have the
same order of activity as the pegylated peptides, because of the similar
chemophysical properties exhibited by a PEG and a carbohydrate moiety.
15 The last peptide is a dimer of a tandem repeat. It was prepared by
oxidizing peptide 18, which formed an intermolecular disulfide bond
between the two cysteine residues located at the linker. This peptide was
designed to address the possibility that TMP was active as a tetramer. The
assay data showed that this peptide was not more active than an average
20 tandem repeat on an adjusted molar basis, which indirectly supports the
idea that the active form of TMP is indeed a dimer, otherwise dimerization
of a tandem repeat would have a further impact on the bioactivity.
In order to confirm the in vitro data in animals, one pegylated TMP
tandem repeat (compound 20 in Table A) was delivered subcutaneously to
25 normal mice via osmotic pumps. Time and dose-dependent increases
" were seen in platelet numbers for the duration of treatment. Peak platelet
levels over 4-fold baseline were seen on day 8. A dose of 107ug/kg/day of
the pegylated TMP repeat produced a similar response to rHuMGDF

(non-pegylated) at 100 ug/kg/day delivered by the same route.
9
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Table A—TPO-mimetic Peptides

Peptide ’ Compound SEQID Relative
" No. NO: Potency
TPO -
TMP monomer 13 +
TMP C-C dimer dehbo
TMP-(Q),-TMP:
1 n=0 341 Fdbebe
2 n=1 342 ++++
3 n=2 343 e
4 n=3 344 4+
5 n=4 345 et
6 n=5 ) 346 P
7 n=§ 347 .
8 n=7 348 4+
9 n=8 349 bbb
10 n=9 350 bt
11 n=10 351 et
12 n=14 352 it
13 TMP-GPNG-TMP 353 +++
14 IEGPTLRQQlLAAFlA-GGGGGGGG-IEGPTLHQQLAARA 354 .
(cyclic) |
15 IEGPTLRQCLAARA-GGGGGGGG- 355 -
IEGPTLRQCLAARA (linear)
16 IEGPTLRQALAARA-GGGGGGGG- 356 -
IEGPTLRQALAARA
17a TMP-GGGKGAGG-TMP 357 e+t
17b TMP-GGQAK(BrAc)GGGG-TMP 358 ND
18 TMP-GGGCGCGAG-TMP 359 bt
19 TMP-GGGK(PEG)GGGG-TMP 360 bt
20 TMP-GGGC(PEG)GGGG-TMP 361 ++tbt
21 TMP-GGGN*GSQG-TMP 362 bt
22  TMP-QGGCGGGG-TMP 363 .
| bt
TMP-GAGCCGGBGG-TMP 363
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Discussion. It is well accepted that MGDF acts in a way similar to
hGH], i.e., one molecule of the protein ligand binds two molecules of the
receptor for its activation. Wells et al.(1996), Ann. Rev. Biochem. 65: 609-
34. Now, this interaction is mimicked by the action of a much smalier

5 peptide, TMP. However, the present studies suggest that this mimicry
requires the concerted action of two TMP molecules, as covalent
dimerization of TMP in either a C-C parallel or C-N sequential fashion
increased the in vitro biological potency of the original monomer by a

factor of greater than 10°. The relatively low biopotency of the monomer is

10 probably due to inefficient formation of the noncovalent dimer. A
preformed covalent repeat has the ability to eliminate the entropy barrier
for the formation of a noncovalent dimer which is exclusively driven by
weak, noncovalent interactions between two molecules of the small, 14-
residue peptide.

15 It is intriguing that this tandem repeat approach had a similar effect
on enhancing bioactivity as the reported C-C dimerization is intriguing.
These two strategies brought about two very different molecular
configurations. The C-C dimer is a quasi-symmetrical molecule, while the
tandem repeats have no such symmetry in their linear structures. Despite

20 this difference in their primary structures, these two types of molecules
appeared able to fold effectively into a similar biologically active
conformation and cause the dimerization and activation of c-Mpl. These
experimental observations provide a number of insights into how the two
TMP molecules may interact with one another in binding to c-Mpl. First,

25  the two C-termini of the two bound TMP molecules must be in relatively
close proximity with each other, as suggested by data on the C-terminal
dimer.” Second, the respective N- and C-termini of the two TMP molecules -
in the receptor complex must also be very closely aligned with each other,
such that they can be directly tethered together with a single peptide bond
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to realize the ;;ear maximum activity-enhancing effect brought about by
the tandem repeat strategy. Insertion of one or more (up to 14) glycine
 residues at the junction did not increase (or decrease) significantly the
activity any further. This may be due to the fact that a flexible polyglycine
5 peptide chain is able to loop out easily from the junction without causing
any significant changes in the overall conformation. This flexibility seems
to provide the freedom of orientation for the TMP peptide chains to fold
into the required conformation in interacting with the receptor and
validate it as a site of modification. Indirect evidence supporting this
10 came from the study on peptide 13, in which a much more rigid b-turn-
forming sequence as the linker apparently forced a deviation of the
backbone alignment around the linker which might have resulted in a
slight distortion of the optimal conformation, thus resulting in a moderate
(10-fold) decrease in activity as compared with the analogous compound
15  with a 4-Gly linker. Third, Trp9 in TMP plays a similar role as Trp13 in
EMP, which is involved not only in peptide:peptide interaction for the
formation of dimers but also is important for contributing hydrophobic
forces in peptide:receptor interaction. Results obtained with the Wto C
mutant analog, peptide 14, suggest that a covalent disulfide linkage is not
20  sufficient to approximate the hydrophobic interactions provided by the
Trp pair and that, being a short linkage, it might bring the two TMP
monomers too close, therefore perturbing the overall conformation of the
optimal dimeric structure.
An analysis of the possible secondary structure of the TMP peptide
25  can provide further understanding on the interaction between TMP and c-
Mpl. This can be facilitated by making reference to the reported structure
of the EPO mimetic peptide. Livnah et al. (1996), Science 273:464-75 The .
receptor-bound EMP has a b-hairpin structure with a b-turn formed by the
highly consensus Gly-Pro-Leu-Thr at the center of its sequence. Instead of
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GPLT, TMP has a highly selected GPTL sequence which is likely to form a
similar turn. However, this turn-like motif is located near the N-terminal

~ part in TMP. Secondary structure prediction using Chau-Fasman method

suggests that the C-terminal half of the peptide has a tendency to adopt a
helical conformation. Together with the highly conserved Trp at position
9, this C-terminal helix may contribute to the stabilization of the dimeric
structure, It is interesting to note that most of our tandem repeats are
more potent than the C-terminal paralle] dimer. Tandem repeats seem to
give the molecule a better fit conformation than does the C-C parallel
dimerization. The seemingly asymmetric feature of a tandem repeat
might have brought it closer to the natural ligand which, as an asymmetric
molecule, uses two different sites to bind two identical receptor molecules.
Introduction of a PEG moiety was envisaged to enhance the in vivo

activity of the modified peptide by providing it a protection against
proteolytic degradation and by slowing down its clearance through renal
filtration. It was unexpected that pegylation could further increase the in
vitro bioactivity of a tandem repeated TMP peptide in the cell-based
proliferation assay.
Example 2
Ec-TMP fusions

TMPs (and EMPs as described in Example 3) were expressed in
either monomeric or dimeric form as either N-terminal or C-terminal
fusions to the Fc region of human IgG1. In all cases, the expression
construct utilized the luxPR promoter promoter in the plasmid expression
vector pAMG21.

Fc-TMP. A DNA sequence coding for the Fc region of human IgG1
fused in-frame to a monomer of the TPO-mimetic peptide was constructed -
using standard PCR technology. Templates for PCR reactions were the
pFc-A3 vector and a synthetic TMP gene. The synthetic gene was
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constructed fr;)m the 3 overlapping oligonucleotides (SEQ ID NOS: 364,
365, and 366; respectively) shown below:

' 1842-97 AAA AAA GGA TCC TCG AGA TTA AGC ACG AGC AGC CAG CCa
CTG ACG CAG AGT CGG ACC
1842-98 AAA GGT GGA GGT GGT GGT ATC GAA GGT CCG ACT CTG CGT
1842-9¢ CAG TGG CTG GCT GCT CGT GCT TAA TCT CGA GGA TCC TTT
TIT

These oligonucleotides were annealed to form the duplex encoding an

amino acid sequence (SEQ ID NOS: 367 and 368, respectively) shown

below:
AAAGGTGGAGGTGG‘I‘GGTATCGAAGGTCCGACTCTGCG’I‘CAG‘I’GGCTGGCTGCTCGTGCT
I R e R e R R R + 60
CCAGGCTGAGACGCAGTCACCGACCGACGAGCACGA
a XK 6 6 G 6 6 I E G P TULURIOU WILAA BAUZR A
TAATCTCGAGGATCCTTT‘I‘TT
(3 T +- 81
ATTAGAGCTCCTAGGAAAMA
a *

This duplex was amplified in a PCR reaction using 1842-98 and 1842-97 as
the sense and antisense primers. -

The Fc portion of the molecule was generated in a PCR reaction
with pFc-A3 using the primers shown below (SEQ ID NOS: 369 and 370):

1216-52 AAC ATA AGT ACC TGT AGG ATC G
1830-51 TTCGATACCA CCACCTCCAC CTTTACCCGG AGACAGGGAG AGGCTCTTCTGC

The oligonucleotides 1830-51 and 1842-98 contain an overlap of 24
nucleotides, allowing the two genes to be fused together in the correct
reading frame by combining the above PCR products in a third reaction
using the outside primers, 1216-52 and 1842-97.

The final PCR gene product (the full length fusion gene) was
digested with restriction endonucleases Xbal and BamHI, and then ligated
into the vector pAMG21 and transformed into competent E. coli strain
2596 cells as described for EMP-Fc herein. Clones were screened for the

ability to produce the recombinant protein product and to possess the

Y
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gene fusion having the correct nucleotide sequence. A single such clone
was selected and designated Amgen strain #3728,

The nucleotide and amino acid sequences (SEQ ID NOS: 5 and 6) of
the fusion protein are shown in Figure 7.

Fc-TMP-TMP. A DNA sequence coding for the Fc region of human
IgG1 fused in-frame to a dimer of the TPO-mimetic peptide was
constructed using standard PCR technology. Templates for PCR reactions
were the pFc-A3 vector and a synthetic TMP-TMP gene. The synthetic
gene was constructed from the 4 overlapping oligonucleotides (SEQ ID

NOS: 371 to 374, respectively) shown below:
1830-52 AAA GGT GGA GGT GGT GGT ATC GAA GGT CCG
ACT CTG CGT CAG TGG CTG GCT GCT CGT GCT

1830-53 ACC TCC ACC ACC AGC ACG AGC AGC CAG
CCA CTG ACG CAG AGT CGG ACC

1830-54 GGT GGT GGA GGT GGC GGC GGA GGT ATT GAG GGC CCA ACC
CTT CGC CAA TGG CTT GCA GCA CGC GCA

1830-55 AAA AMA AGG ATC CTC GAG ATT ATG CGC GTG CTG CAA GCC
ATT GGC GAA GGG TTG GGC CCT CAA TAC CTC CGC CGC C

The 4 oligonucleotides were annealed to form the duplex encoding an
amino acid sequence (SEQ ID NOS: 375 and 376, respectively) shown

below:
AAAGGTGGAGGTGGTGGTATCGAAGGTCCGACTCTGCGTCAG’I‘GGCTGGCTGCTCGTGCT
3 R L T e e LT R TR + 6
ccacccmcamcsuemccsaccmcsaccacm
a K G 6 6 6 6 I E G P T L R QWUL A A R A -

GGTGOTGGAGGTGGCGACGEACGTATTGAGGGCCCAACCCTTCGCCAATGGCTTGCAGCA
e T it SRR L L LT TP + 120
CCACCACCTOCACCBECAECTOCATARCTCCCAAOTTGAGANGCOGTTACCGARCITCAT

a G 66 66 G G G I E G P TULURIGQWIL A A
CGCGCA

GCGCGTATTAGAGCTCCTAGGAAAAAAA

2 R A *.
This duplex was amplified in a PCR reaction using 1830-52 and 1830-55 as
the sense and antisense primers. )

The Fc portion of the molecule was generated in a PCR reaction

with pFc-A3 using the primers 1216-52 and 1830-51 as described above for
97
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Fc-TMP. The full length fusion gene was obtained from a third PCR

_ reaction using the outside primers 1216-52 and 1830-55.
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The final PCR gene product (the full length fusion gene) was
digested with restriction endonucleases Xbal and BamHI, and then ligated

into the vector pAMG21 and transformed into competent E. coli strain

2596 cells as described in example 1. Clones were screened for the ability
to produce the recombinant protein product and to possess the gene
fusion having the correct nucleotide sequence. A single such clone was
selected and designated Amgen strain #3727.

The nucleotide and amino acid sequences (SEQ ID NOS: 7 and 8) of
the fusion protein are shown in Figure 8.

TMP-TMP-Fc. A DNA sequence coding for a tandem repeat of the
TPO-mimetic peptide fused in-frame to the Fc region of human IgG1 was
constructed using standard PCR technology. Templates for PCR reactions
were the EMP-Fc plasmid from strain #3688 (see Example 3) and a
synthetic gene encoding the TMP dimer. The synthetic gene for the
tandem repeat was constructed from the 7 oveﬁapping oligonucleotides
shown below (SEQ ID NOS: 377 to 383, respectively):

1885-52 TTT TIT CAT ATG ATC GAA GGT CCG ACT CTG CGT CAG TGG

1885-53 AGC ACG AGC AGC CAG CCA CTG ACG CAG AGT CGG ACC TTC
GAT CAT ATG

1885-54 CTG GCT GCT CGT GCT GGT GGA GGC GGT GGG GAC AAA ACT
CAC ACA

1885-55 CTG GCT GCT CGT GCT GGC GGT GGT GGC GGA GGG GGT GGC
ATT GAG GGC CCA

1885-56 AAG CCA TTG GCG AAG GGT TGG GCC CTC AAT GCC ACC CCC

TCC GCC ACC ACC GCC

1885-57 ACC CTT CGC CAA TGG CTT GCA GCA CGC GCA GGG GGA GGC
GGT GGG GAC AAA ACT

1885-58 CCC ACC GCC TCC CCC TGC GCG TGC TGC
These oligonucleotides were annealed to form the duplex shown encoding
an amino acid sequence shown below (SEQ ID NOS 384 and 385):
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TTTTTTCATATGATCGAAGGTCCGACTCTGCGTCAGTGGCTGGCTGCTCGTGCTGGCGGT
l -cccmmcacdacccancnn LR R e AR R R, R + 60
; GTATACTAGCTTCCAGGCTGAGACGCAGTCACCGACCGACGAGCACGACCGCCA

a M I E G P T L R QW L A A RAG G

GGTGGCGGAGGGGGTGGCATTGAGGGCCCAACCCTTCGCCAATGGCTGGCTGCTCGTGCT
61l ----cccemtenccccnaadacacnmcasdocrancnna oevraccne= faannenenn + 120
CCACCGCCTCCCCCACCGTAACTCCCGGGTTGGGAAGCGGTTACCGAACGTCGTGCGCGT
a G 66 GGG I EGZPTTLRGQWTULAA AT RA -

GGTGGAGGCGGTGGGGACAAAACTCTGGCTGCTCGTGCTGGTGGAGGCGGTGGGGACAAA
12] vcevecccdonccccaccdonacncacsdbonccnacaadoccaasoondoacnoenn-n + 180
CCCCCTCCGCCACCC
a G GG 66 GD K TUL A ARWAGGG G G D K

ACTCACACA
a T H T

This duplex was amplified in a PCR reaction using 1885-52 and 1885-58 as
the sense and antisense primers.

The Fc portion of the molecule was generated in a PCR reaction
with DNA from the EMP-Fc fusion strain #3688 (see Example 3) using the
primers 1885-54 and 1200-54. The full length fusion gene was obtained
from a third PCR reaction using the outside primers 1885-52 and 1200-54.

The final PCR gene product (the full length fusion gene) was
digested with restriction endonucleases Xbal and BamHI, and then ligated
into the vector pAMG21 and transformed into competent E. coli strain

2596 cells as described for Fc-EMP herein. Clones were screened for the
ability to produce the recombinant protein product and to possess the
gene fusion having the correct nucleotide sequence. A single such clone
was selected and designated Amgen strain #3798.

The nucelotide and amino acid sequences (SEQ ID NOS: 9 and 10)
of the fusion protein are shown in Figure 9.

TMP-Fc. A DNA sequence coding for a monomer of the TPO-
mimetic peptide fused in-frame to the Fc region of human IgG1 was
obtained fortuitously in the ligation in TMP-TMP-Fc, presumably due to
the abﬂity of primer 1885-54 to anneal to 1885-53 as well as to 1885-58. A
single clone having the correct nucleotide sequence for the TMP-Fc
construct was selected and designated Amgen strain #3788.
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The nucleotide and amino acid sequences (SEQ ID NOS: 11 and 12)

of the fusion protein are shown in Figure 10.

Expression in E. coli. Cultures of each of the pAMG21-Fc-fusion
constructs in E. coli GM221 were grown at 37 °C in Luria Broth medium
containing 50 mg/ml kanamycin. Induction of gene product expression
from the luxPR promoter was achieved following the addition of the
synthetic autoinducer N-(3-oxohexanoyl)-DL-homoserine lactone to the
culture media to a final concentration of 20 ng/ml. Cultures were
incubated at 37 °C for a further 3 hours. After 3 hours, the bacterial
cultures were examined by microscopy for the presence of inclusion
bodies and were then collected by centrifugation. Refractile inclusion
bodies were observed in induced cultures indicating that the Fc-fusions
were most likely produced in the insoluble fraction in E. coli. Cell pellets

were lysed directly by resuspension in Laemmli sample buffer containing
10% b-mercaptoethanol and were analyzed by SDS-PAGE. In each case, an
intense coomassie-stained band of the appropriate molecular weight was
observed on an SDS-PAGE gel.

PAMG21. The expression plasmid pAMG21 can be derived from
the Amgen expression vector pCFM1656 (ATCC #69576) which in turn be
derived from the Amgen expression vector system described in US Patent
No. 4,710,473. The pCFM1656 plasmid can be derived from the described
pCFM836 plasmid (Patent No. 4,710,473) by:

(a) destroying the two endogenous Ndel restriction sites by end
filling with T4 polymerase enzyme followed by blunt end
ligation;

(b) replacing the DNA sequence between the unique Aatll and Clal

restriction sites containing the synthetic P{, prombter with a

similar fragment obtained from pCFM636 (patent No. 4,710,473)

containing the PL promoter (see SEQ ID NO: 386 below); and
[6D
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(@ subs-tituting the small DNA sequence between the unique Clal
and Kpnl_restriction sites with the oligonucleotide having the
sequence of SEQ ID NO: 388.

SEQ ID NO: 386:

5  AatIr
57 CTAATTCCGCTCTCACCTACCAARCAATGCCCCCCTGCAAAAAATAAATTCATAT -
3’ TGCAGATTAAGGCGAGAGTGGATEGTTTGTTACGGGGGGACGTTTTTTATTTAAGTATA -

- AAAAAACATACAGATAACCATCTGCGGTGATAAATTATCTCTGGCGGTGTTGACATAAA -
10 - TTTTTTGTATCTCTATTGGTAGACGCCACTATTTAATAGAGACCGCCACAACTGTATTT -

- TACCACTGGCGGTGATACTGAGCACAT 3
-ATGGTGACCGCCACTATGACTCGTGTAGC 5S¢

Clar
15
SEQ ID NO: 387:
5' CGATTTGATTCTAGAAGGAGGAATAACATATGGTTAACGCGTTGGAATTCGGTAC 3’
3'  TAAACTAAGATCTTCCTCCTTATTGTATACCAATTGCGCAACCTTAAGC 5¢
Clal Kpnl
20

The expression plasmid pAMG21 can then be derived from pCFM1656 by
making a series of site-directed base changes by PCR overlapping oligo
mutagenesis and DNA sequence substitutions. Starting with the Bglil site
(plasmid bp # 180) immediately 5' to the plasmid replication promoter

25 PcopB and proceeding toward the plasmid replication genes, the base pair

changes are as shown in Table B below.
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Table B—Base pair changes resulting in pAMG21

. RAMG21bp# bpinpCFM1656 bp changed to in pAMG21

# 204 T/A C/G

# 428 AT G/C

# 509 G/C AT

# 617 -- insert two G/C bp

# 679 G/IC T/A

# 980 T/A C/G

# 994 Q/C AT

#1004 AT Cc/G

#1007 c/G T/A

#1028 AT T/A

#1047 C/G T/A

#1178 G/C T/IA

# 1466 G/C T/A

# 2028 G/C bp deletion

#2187 C/G T/A

# 2480 AT T/A

# 2499-2502 AGTG GTCA
TCAC CAQT

# 2642 ICCCGAGC 7 bp deletion
AGGCTCG )

#3435 G/C AT

# 3446 G/C AT

# 3643 AT T/A
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The DNA sequence between the unique Aatll (position #4364 in
pCFM1656) and Sacll (position #4585 in pCFM1656) restriction sites is

- substituted with the DNA sequence (SEQ ID NO: 23) shown in Figures
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17A and 17B. During the ligation of the sticky ends of this substitution
DNA sequence, the outside Aatll and Sacll sites are destroyed. There are
unique Aatll and Sacll sites in the substituted DNA.

GM221 (Amgen #2596). The Amgen host strain #2596 is an E.coli K-
12 strain derived from Amgen strain #393. It has been modified to contain
both the temperature sensitive lambda repressor cI857s7 in the early ebg
region and the lacI? repressor in the late ebg region (68 minutes). The
presence of these two repressor genes allows the use of this host with a
variety of expression systems, however both of these repressors are
irrelevant to the expression from luxP;. The untransformed host has no
antibiotic resistances.

The ribosome binding site of the cI857s7 gene has been modified to
include an enhanced RBS. It has been inserted into the ebg operon
between nucleotide position 1170 and 1411 as numbered in Genbank
accession number M64441Gb_Ba with deletion of the intervening ebg
sequence. The sequence of the insert is shown below with lower case
letters representing the ebg sequences flanking the insert shown below
(SEQ ID NO: 388):

ttattttcgtGCGGCCGCACCATTATCACCGCCAGAGGTAAACTAGTCAACACGCACGGTGTTAGATATTTAT
CCCTTGCCGTGATAGATTGAGCACATCGATTTGATTCTAGAAGGAGGGATAATATATGAGCACAAAAAAGAAA
CCATTAACACAAGAGCAGCTTGAGGACGCACGTCGCCTTAAAGCAATTTATGAAAAAAAGAAAAATGAACTTG
GCTTATCCCAGGAATCTGTCGCAGACAAGATGGRGATGGGGCAGTCAGGCGTTGGTCCTTTATTTAATGGCAT
CAATGCATTAAATGCTTATAACGCCGCATTGCTTACAAAAATTCTCAAAGTTAGCGTTGAAGAATTTAGCCCT
TCAATCGCCAGAGAATCTACGAGATGTATGAAGCGGTTAGTATGCAGCCGTCACTTAGAAGTGAGTATGAGTA
CCCTGTTTTTTCTCATGTTCAGCCAGGGATGTTCTCACCTAAGCTTAGAACCTTTACCAAAGGTGATGCGGAG
AGATGGGTAAGCACAACCAAAAAAGCCAGTGATTCTGCATTCTGGCTTGAGGTTGAAGGTAATTCCATGACCG
CACCAACAGGCTCCAAGCCAAGCTTTCCTGACGGAATGTTAATTCTCGTTGACCCTGAGCAGGCTGTTGAGCC
AGGTGATTTCTGCATAGCCAGACTTGGGGGTCGATGAGTTTACCTTCAAGAAACTGATCAGGGATAGCGGTCAG
GTGTTTTTACAACCACTAAACCCACAGTACCCAATGATCCCATGCAATGAGAGTTGTTCCGTTGTGGGGAAAG
TTATCGCTAGTCAGTGGCCTGARGAGACGTTTGGCTGATAGACTAGTGGATCCACTAGTgt ttctgeee

The construct was delivered to the chromosome using a ~
recombinant phage called MMebg-cI857s7enhanced RBS #4 into F'tet/393.

After recombination and resolution only the chromosomal insert described

103
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above remains in the cell. It was renamed F'tet/GM101. F'tet/GM101 was
_ then modified by the delivery of a lacI® construct into the ebg operon
between nucleotide position 2493 and 2937 as numbered in the Genbank
accession number M64441Gb_Ba with the deletion of the intervening ebg
5 sequence. The sequence of the insert is shown below with the lower case
letters representing the ebg sequences flanking the insert (SEQ ID NO:

389) shown below:

J9CcggaaaccGACGTCCATCGAATGGTGCAAAACCTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTCA
ATTCAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCAGAGTATGCCGGTGTCTCTTATCAGACC

10 GTTTCCCGCGTGGTCAACCAGGCCAGCCACGTTTCTGCGAAAACGCGGGAAARAGTCGAAGCGGCGATEGCGG
AGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGCAAACAGTCGCTCCTGATTGGCGTTGCCAC
CTCCAGTCTGGCCCTGCACGCGCCGTCGCAAATTGTCGCGGCGATTAAATCTCGCGCCGATCAACTGGGTGCC
AGCGTGGTGGTGTCGATGGTAGAACGAAGCGGCGTCGAAGCCTGTAAAGCGGCGGTGCACAATCTTCTCGCGC
AACGCGTCAGTGGGCTGATCATTAACTATCCGCTGGATGACCAGGATGCCATTGCTCTGGAAGCTGCCTGCAC

15 TAATGTTCCGGCGTTATTTCTTGATGTCTCTGACCAGACACCCATCAACAGTATTATTTTCTCCCATGAAGAC
GGTACGCGACTGGGCGTGGAGCATCTGGTCGCATTGGGTCACCAGCAAATCGCGCTGTTAGCGGGCCCATTAA
GTTCTGTCTCGGCGCGTCTGCGTCTGGCTGGCTGGCATAAATATCTCACTCGCAATCAAATTCAGCCGATAGC
GGAACGGGAAGGCGACTGGAGTGCCATGTCCGETTTTCAACAAACCATGCAMATGCTGAATGAGGGCATCGTT
CCCACTGCGATGCTGETTGCCAACGATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGGCTGE

20 GCGTTGGETGCGGATATCTCCGTAGTGGGATACGACGATACCGAAGACAGCTCATGTTATATCCCGCCGTTAAC
CACCATCAAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCAG
GCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAA
CCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGACA
GTAAGGTACCATAGGATCCaggcacagga

“ The construct was delivered to the chromosome using a
recombinant phage called AGebg-LacIQ#5 into F'tet/GM101. After
recombination and resolution only the chromosomal insert described
above remains in the cell. It was renamed F'tet/GM221. The F'tet episome
30 was cured from the strain using acridine orange at a concentration of 25
pg/mlin LB. The cured strain was identified as tetracyline sensitive and

was stored as GM221.

Expression. Cultures of pAMG21-Fc-TMP-TMP in E, coli GM221 in
35 Luria Broth medium containing 50 ug/ml kanamycin were incubated at
37°C prior to induction. Induction of Fc-TMP-TMP gene product
expression from the luxPR promoter was achieved following the addition
of the synthetic autoinducer N-(S-oxohexanoyl)-DL-homoserine_Iactone to
the culture media to a final concentration of 20 ng/mi and cultures were

40 incubated at 37°C for a further 3 hours. After 3 hours, the bacterial
Jov
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cultures were examined by microscopy for the presence of inclusion
bodies and were then collected by centrifugation. Refractile inclusion
" bodies were observed in induced cultures indicating that the Fe-TMP-TMP

was most likely produced in the insoluble fraction in E. coli. Cell pellets

5  were lysed directly by resuspension in Laemmli sample buffer containing
10% e-mercaptoethanol and were analyzed by SDS-PAGE. An intense
Coomassie stained band of approximately 30kDa was observed on an
SDS-PAGE gel. The expected gene product would be 269 amino acids in
length and have an expected molecular weight of about 29.5 kDa.

10 Fermentation was also carried out under standard batch conditions at the
10 L scale, resulting in similar expression levels of the Fc-TMP-TMP to
those obtained at bench scale.

Purification of Fc-TMP-TMP. Cells are broken in water (1/10) by
high pressure homogenization (2 passes at 14,000 PSI) and inclusion

15 bodies are harvested by centrifugation (4200 RPM in J-6B for 1 hour).
Inclusion bodies are solubilized in 6M guanidine, 50mM Tris, 8mM DTT,
pH 8.7 for 1 hour at a 1/10 ratio. The solubilized mixture is diluted 20
times into 2M urea, 50 mM tris, 160mM arginine, 3mM cysteine, pH 8.5.
The mixture is stirred overnight in the cold and then concentrated about

20 10 fold by ultafiltration. It is then diluted 3 fold with 10mM Tris, 1.5M
urea, pH 9. The pH of this mixture is then adjusted to pH 5 with acetic
acid. The precipitate is removed by centrifugation and the supernatant is
loaded onto a SP-Sepharose Fast Flow column equilibrated in 20mM
NaAc, 100 mM NaCl, pH 5(10mg/ml protein load, room temperature).

25  The protein is eluted off using a 20 column volume gradient in the same
buffer ranging from 100mM NaCl to 500mM NaCl. The pool from the
column is diluted 3 fold and loaded onto a SP-Sepharose HP column in 20
mM NaAc, 150 mM NaCl, pH 5(10 mg/ml protein load, room
temperature). The protein is eluted off using a 20 column volume gradient
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in the same buffer ranging from 150 mM NaCl to 400 mM NaCl. The peak

_is pooled and filtered.

Characterization of Fc-TMP activity. The following is a summary of
in vivo data in mice with various compounds of this invention.

Mice: Normal female BDF1 approximately 10-12 weeks of age.

Bleed schedule: Ten mice per group treated on day 0, two groups
started 4 days apart for a total of 20 mice per group. Five mice bled at each
time point, mice were bled a minimum of three times a week. Mice were
anesthetized with isoflurane and a total volume of 140-160 11l of blood was
obtained by puncture of the orbital sinus. Blood was counted on a
Technicon HI1E blood analyzer running software for murine blood.
Parameters measured were white blood cells, red blood cells, hematocrit,
hemoglobin, platelets, neutrophils.

Treatments: Mice were either injected subcutaneously for a bolus
treatment or implanted with 7-day micro-osmotic pumps for continuous
delivery. Subcutaneous injections were delivered in a volume of 0.2 ml.
Osmotic pumps were inserted into a subcutaneous incision made in the
skin between the scapulae of anesthetized mice. Compounds were diluted
in PBS with 0.1% BSA. All experiments included one control group,
labeled “carrier” that were treated with this diluent only. The
concentration of the test articles in the pumps was adjusted so that the
calibrated flow rate from the pumps gave the treatment levels indicated in
the graphs.

Compounds: A dose titration of the compound was delivered to
mice in 7 day micro-osmotic pumps. Mice were treated with various
compounds at a single dose of 100 ng/kg in 7 day osmotic pumps. Some
of the same compounds were then given to mice as a singlé’bolus injection. -

Activity test results: The results of the activity experiments are
shown in Figures 11 and 12. In dose response assays using 7-day micro-

1ol
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osmotic pumps, the maximum effect was seen with the compound of SEQ
ID NO: 18 was at 100 pg/kg/day; the 10 ug/kg/day dose was about 50%
“maximally active and 1 pg/kg/day was the lowest dose at which activity
could be seen in this assay system. The compound at 10 pg/kg/day dose
5 was about equally active as 100 pug/kg/day unpegylated rHu-MGDF in

the same experiment.
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Fc-EMP. A DNA sequence coding for the Fc region of human IgG1
fused in-frame to a monomer of the EPO-mimetic peptide was constructed
using standard PCR technology. Templates for PCR reactions were a
vector containing the Fc sequence (pFc-A3, described in International
application WO 97/23614, published July 3, 1997) and a synthetic gene
encoding EPO monomer. The synthetic gene for the monomer was
constructed from the 4 overlapping oligonucleotides (SEQ ID NOS: 390 to

393, respectively) shown below:

1798-2 TAT GAA AGG TGG AGG TGG TGG TGG AGG TAC TTA CTC TTG
CCA CTT CGG CCC GCT GAC TTG G

1798-3 CGG TTT GCA AAC CCA AGT CAG CGG GCC GAA GTG GCA AGA
GTA AGT ACC TCC ACC ACC ACC TCC ACC TTT CAT

1798-4 GTT TGC AAA CCG CAG GGT GGC GGC GGC GGC GGC GGT GGT
ACC TAT TCC TGT CAT TTT

1798-5 CCA GGT CAG CGG GCC AAA ATG ACA GGA ATA GGT ACC ACC
GCC GCC GCC GCC GCC ACC CTG

The 4 oligonucleotides were annealed to form the duplex encoding an
amino acid sequence (SEQ ID NOS: 394 and 395, respectively) shown

below:

TATGAAAGGTGGAGGTGGTGGTGGAGGTACTI‘ACTC‘!'I‘GCCAC'I‘I‘CGGCCCGCTGACTTG P
1 semccenan Wesesanane decsnccccopracasnncoperccsrcncthocsnnonna + 60

'I‘ACTT‘I‘CCACCTCCACCACCACCTCCATGMTGAGMCGGTGA\AGCCGGGCGAC‘I‘GMC
b M X 6 66 666 GTY S CHFGPLTW -
GG'I"I"I‘GCMACCGCAGGGTGGCGGCGGCGGCGGCGGTGG’I‘ACCTA’M‘CCTGTCAT’ITT

CCAMCG'I"I'I‘GGCG‘I‘CCCACCGCCGCCGCCGCCGCCACCATGGATMGGACAG‘I‘MCCGGGCGACTGGACC
b VvV C K P Q GG @666 G6G6TY S CHF

This duplex was amplified in a PCR reaction using

1798-18 GCA GAA GAG CCT CTC CCT GTC TCC GGG TAA
AGG TGG AGG TGGE TGG TGG AGG TAC TTA
CTC T

and

1798-19 CTA ATT GGA TCC ACG AGA TTA ACC ACC

CTG CGG TTT GCA A
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Z> - 10% as the sense and antisense primers (SEQ ID NOS: 396 and 397,
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Z> - 10%

T&#10%." & () - ! 10% " &G F Ryfing) of the molerule was generated.in a BCR 1eactiop) o, 7> -

10% with pFc-A3 usiné‘_the primers

"&#1000" & ()-1 10" & ()-1 10" & ()-1 #3107 & () -1 100" & ()-! 11120242F2_2vZ>
- 10% _

" &#10%." & () - ! 168 % () - MBI 85TV 8395 & #3100 & () -1 FaveN2 2222 2vZ
> - 10% 1798-17 AGA GTA AGT ACC TCC ACC ACC ACC TCC ACC TTT ACC CGG

"&#100A" & {9-! 109" & () - IO £ A FSIGTCEE ©) - 1 100" & () -1 22222243 _2vZ> -
10% hich are SEQ ID NOS: 369 ively. ' i

" 81008 & () -1 Todkh EFe TERD DI 257 A 00 regpestivebyhneligonuclectides ) 55575

vZ> - 10% 1798-17 and 1798-18 contain an overlap of 61 nucleotides, allowing the two
"&H#10%." & ()-! #310%." & fa} -1109" & ()-!10%"& ()-!10%"& ()-!Z3 3933333_?vZ>
- 10% genes to be fused together in the correct reading frame by combining the

1 &H10%." & () - 4RA0IBE phoddk@¥hn it reiion et b Wheetie Drirnd3 350862V 2> -

10%
"&#10%" & {5 - ! haW1788{1p- | #310%." & ()-!10%." & ()-!10%."& ()-!3333333_?2vZ> -
10%

" &#010%" & ()-!10%." The)final ER gerte proghnt ¢he £ull jerigth fusion @enep@@8333° DvzZ> -

A <vza - 105 ARV tebEicHon eicicergon Xl Bmigand Hapfigated
4-424@ABA 4_PNibthe veBfr pAMG21 (described below), also digested with Xbal and
BamHI. Ligated DNA was transformed into competent host cells of E. coli
20  strain 2596 (GM221, described herein). Clones were screened for the ability
to produce the recombinant protein product and to possess the gene
fusion having the correct nucleotide sequence. A single such clone was
selected and designated Amgen strain #3718.
The nucleotide and amino acid sequence of the resulting fusion
25  protein (SEQ ID NOS: 15 and 16) are shown in Figure 13.

EMP-Fc. A DNA sequence coding for a monomer of the EPO-
mimetic peptide fused in-frame to the Fc region of human IgG1 was
constructed using standard PCR technology. Templates for PCR reactions
were the pFC-A3a vector and a synthetic gene encoding EPO monomer.

30  The synthetic gene for the monomer was constructed from the 4
overlapping oligonucleotidéé 1798-4 and 1798-5 (above) and 1798-6 and
1798-7 (SEQ ID NOS: 400 and 401, respectively) shown below:
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B ) e R B
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10% 1 sl 10%" S& () -CoctrcIOMECIEAIRITCISISTIONECALEE c)rccgtcdcgemwcsﬂc@e |
10%" s& (PO | ’@10%: & ¥)T ol B BB [ d%7S- %1086 ¢ F S10%s"s& ()- |

"@0%"s& (). 1) 19RR difpled was ahnpﬁ{?e(fu?a??tk reactioft deg>e ()~ |

g5 17982 TTA TTT CAT ATG AAA GGT GGT AAC TAT TCC TGT CAT TTT
and
1798-22 TGG ACA TGT GTG AGT TTT GTC CCC CCC GCC TCC CCC ACC
cce T
30
as the sense and antisense primers (SEQ ID NOS: 404 and 405,
respectively).
The Fc portion of the molecule was generated in a PCR reaction
with pFc-A3 using the primers
35
1798-23 AGG GGG TGG GGG AGG CGG GGG GGA CAA AAC TCA CAC ATG
TCC A
and
40 1200-54 GTT ATT GCT CAG CGG TGG CA

which are SEQ ID NOS: 406 and 407, respectively. The oligonucleotides
1798-22 and 1798-23 contain an overlap of 43 nucleotides, allowing the two
genes to be fused together in the correct reading frame by combining the
45  above PCR products in a third reaction using the outside primers, 1787-21
and 1200-54.
The final PCR gene product (the full length fusion gene) was

digested with restriction endonucleases Xbal and BamH]I, and then ligated
I
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EMP-EMP-Fc. A DNA sequence coding for a dimer of the EPO-

mimetic peptide fused in-frame to the Fc region of human IgG1 was

10  constructed using standard PCR technology. Templates for PCR reactions
were the EMP-Fc plasmid from strain #3688 above and a synthetic gene
encoding the EPO dimer. The synthetic gene for the dimer was
constructed from the 8 overlapping oligonucleotides (SEQ ID NOS:408 to
415, respectively) shown below:

is
1869-23 TTT TTT ATC GAT TTG ATT CTA GAT TTG AGT TTT AAC TTT
TAG AAG GAG GAA TAA AAT ATG
1869-48 TAA AAG TTA AAA CTC AAA TCT AGA ATC AAA TCG ATA AAA
20 AA
1871-72 GGA GGT ACT TAC TCT TGC CAC TTC GGC CCG CTG ACT TGG
GTT TGC AAA CCG
25 1871-73 AGT CAG CGG GCC GAA GTG GCA AGA GTA AGT ACC TCC CAT
ATT TTA TTC CTC CTT C
1871-74 CAG GGT GGC GGC GGC GGC GGC GGT GGT ACC TAT TCC TGT
30 CAT TTT GGC CCG CTG ACC TGG
1871-75 AAA ATG ACA GGA ATA GGT ACC ACC GCC GCC GCC GCC GCC
ACC CTG CGG TTT GCA AAC CCA
1871-78 GTA TGT AAG CCA CAA GGG GGT GGG GGA GGC GGG GGG GAC
35 AAA ACT CAC ACA TGT CCA
1871-79 AGT TTT GTC CCC CCC GCC TCC CCC ACC CCC TTG TGG CTT

ACA TAC CCA GGT CAG CGG GCC
40 The 8 oligonucleotides were annealed to form the duplex encoding an
amino acid sequence (SEQ ID NOS: 416 and 417, respecuvely) shown

below

45 TT'I"I"I‘TATCGATTTGA‘I‘TCTAGATTTGAGTTTTMCT'I'I"I‘AGAAGGAGGMTAAAATATG ¢ 5o
] cevecccaaprurcccacabeconconcathucnsccccnhonnasnnmohiancaanann
AAAAAATAGCTMACTMGATCTAMCTCAMA’I‘TGAMATC‘I‘TCCTCCTTATTTTATAC
a M
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This duplex was amplified in a PCR reaction using 1869-23 and

1871-79 (shown above) as the sense and antisense primers.
The Fe portion of the molecule was generated in a PCR reaction
20  with strain 3688 DNA using the primers 1798-23 and 1200-54 (shown
above).

The oligonucleotides 1871-79 and 1798-23 contain an overlap of 31
nucleotides, allowing the two genes to be fused together in the correct
reading frame by combining the above PCR products in a third reaction

25  using the outside primers, 1869-23 and 1200-54.

The final PCR gene product (the full length fusion gene) was
digested with restriction endonucleases Xbal and BamH], and then ligated
into the vector pAMG21 and transformed into competent E. coli strain
2596 cells as described for Fc-EMP. Clones were screened for ability to

30 produce the recombinant protein product and possession of the gene
fusion having the correct nucleotide sequence. A single such clone was
selected and designated Amgen strain #3813.

The nucleotide and amino acid sequences (SEQ ID NOS: 19 and 20,

respectively) of the resulting fusion protein are shown in Figure 15. There
35 is a silent mutation at position 145 (A to G, shown in boldface) such that

the final construct has a different nucleotide sequence than the

oligonucleotide 1871-72 from which it was derived. ~

Fc-EMP-EMP. A DNA sequence coding for the Fc region of human

IgG1 fused in-frame to a dimer of the EPO-mimetic peptide was
HY
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| MLO%." L& () - ihto ﬁ'@ﬁédt& PAMG21 and transformed into competent E. coli strain
2596 cells as described for Fc-EMP. Clones were screened for the ability to
produce the recombinant protein product and to possess the gene fusion
20  having the correct nucleotide sequence. A single such clone was selected
and designated Amgen strain #3822.
The nucleotide and amino acid sequences (SEQ ID NOS: 21 and 22
respectively) of the fusion protein are shown in Figure 16.
Characterization of Fc-EMP activity. Characterization was carried
25 outin vivo as follows.
Mice: Normal female BDF1 approximately 10-12 weeks of age.
Bleed schedule: Ten mice per group treated on day 0, two groups
started 4 days apart for a total of 20 mice per group. Five mice bled at
each time point, mice were bled a maximum of three times a week. Mice
30 were anesthetized with isoflurane and a total volume of 140-160 ml of
blood was obtained by puncture of the orbital sinus. Blood was counted

13



,1094" L& ()- G'vW10 | &$@0%"s& ()- 110%"s& ()- | 39%10%" s& {puihdP0io” 10"

I

} y)s!'10% & ()- y)s!10% & ()-*r5/[:vU410 | |7 10%"s& ()- | 110%"s& ()- |
| " @0%"s& ()- |&10%"s& ()- | 10%"s& ()- | &s10%"s& ()- ]R[:vWwio0 |
| 10%"s& () wb ob/‘zﬁgﬂ_O%"S&' ()- | 1#10%"s& ()- |&1096"s& () - popus9srsos

| "910%"s& ()- | 1L109%"s& ()- Rv8| [ vu410 | | sF+10%"s& () -1

1)"10%"s& ()- | |'" 109%"s& ()- |& "10%" s& () | & 109" s& () -

| > @0%"s& ()- #t|[:-410s"sl |sy510%"sé& ()- IL310%; S& () 4

bAdL0sTsT | |ﬁ1§%&?9§&%/$n?ﬁéémgma}%?e‘¥fm8§‘a%s vare foggniiing blead,
yiookng ()0 AR e e WA RIS K on, PLE R L. | |

109%k#& () - | 10%#&eéhnends&Mﬂc@%éi& efther irjedtbd 5GBéutdnédusly féAAYBHE () -
| SMLOYK#&' ()-{vU410 | SL! 10%"S& ()- || %109%" s& () - 10k#10k#10k#

: F&gg«#&&() 4 |tselameg§;og jmplante m@g&&lay)gtn@p{osm(pumps fosongiiyous
L 2006 sa §) - ASHvErn auBtataneons BiRehons fydrk delivemigo a Roume of Q2 mi.

10% S8 () M | QEAYAE plinfps wete irkBed stola subdutardi sadiio il f ind10 |
(109%"s& ()- Iskirébetidddn the s(chpula'é\dﬂéix@sthyﬁﬂed Mice. Cbm%\&s(werk(tﬁhueaOS b

s10sb s |1 710%hb s& ()-Y 1410%"s& ()- |1S2 10%q! s& ()- [:vU410 |
| L109% & ()-1 | inPBSwith(0.1% BSA.04dlexperivnents included one mmm! geyp,M

| Latoos & () pbelsRopaTier” thgtgwers) %raatesl'v%%&l%"?ﬁﬁs&%mi 3 TR8 0% & ()- |
PoAd10" | | P ORI Gof fie (53} il if the puld s o idfeled 16 3
| 19671096 " & () -calibied o raté ¥t the pathips gave Jthe theatint levels indicated in

| L109% " &() thYle(V &() | $1096 " &() 1£10% " & () - "(n|[A410I
| 5" &109% " sl 10% " & ()- | LMLO% " & ()-

V1098 %) IZ%S%@%{@@#%%@%‘ f‘%c%s‘ﬁgé 4 EPG shirreti ?%@%%%Fﬂm
10 10 10! 0 710%:@deﬂve¥é&%héeééasﬁ% elus&\(geéﬁoﬂatéaa%of%dixg/kg
| LO10% " & ()- BO |[:L>01 10 }f @10%

r%}l%% 15- (@ll-'{c@l?ﬂ!?yéﬂvm ddv@e&t@ﬁ?@hﬁw&aym@d-asnlnw?mnp@'fm L>01 10
SIS e et b s S5 ot
xeroniLe 8 - e SIGH i BT, P A0 SOk vt f& ?>P ‘o

@FLO%HQR ()- @1 a@10% & ()-@3vU4e |\ Exafipled<& () - &

| $1094." L& () - LO#10#10#% | L: 109%& () - IL310%#& ()-9 1"t!110% & ()- F3) ns|[:vu4
\ 1 L1109 L& ()-+ L1109 & ()-+ | 1EDiF-¢inkipiters Spi 10048 () -

TS0 0] AR b ONA i Sob i O
A2 S i bt B N o

1s10%"s& ()- waslérshattdd using6tandardPCR technology. The Fc and 5 glycine
linker portion of the molecule was generated in a PCR reaction with DNA
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25  primer 1216-52 and the antisense primer 2295-89 (SEQ ID NOS 369 and

1112, respectively). The nucleotides encoding the TNF-o. inhibitory

peptide were provided by the PCR primer 2295-89 shown below:

1216-52 AAC ATA AGT ACC TGT AGG ATC G
2295-89 CCG CGG ATC CAT TAC GGA CGG TGA CCC AGA GAG GTG TTT TTG TAG

"y
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25 Purification of Fc-peptide fusion proteins. Cells are broken in water

(1/10) by high pressure homogenization (2 passes at 14,000 PSI) and
inclusion bodies are harvested by centrifugation (4200 RPM in J-6B for 1
hour). Inclusion bodies are solubilized in 6M guanidine, 50mM Tris, SmM

DTT, pH 8.7 for 1 hour at a 1/10 ratio. The solubilized mixture is diluted
/A
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10  from the column is diluted 3 fold and loaded onto a SP-Sepharose HP
column in 20mM NaAc, 150mM NaCl, pH 5(10mg/ml protein load, room -
temperature). The protein is eluted using a 20 column volume gradient in
the same buffer ranging from 150mM NaCl to 400mM NaCl. The peak is
pooled and filtered.
15 Characterization of activity of Fe-TNF-a inhibitor and TNF-a
inhibitor -Fc, Binding of these peptide fusion proteins to TNF- a can be
characterized by BIAcore by methods available to one of ordinary skill in

the art who is armed with the teachings of the present specification.
Example 5
20 IL-1 Antagonists
Fc-IL-1 antagonist. A DNA sequence coding for the Fc region of
human IgG1 fused in-frame to a monomer of an IL-1 antagonist peptide
was constructed using standard PCR technology. The Fc and 5 glycine
linker portion of the molecule was generated in a PCR reaction with DNA
25  from the Fc-EMP fusion strain #3718 (see Example 3) using the sense
primer 1216-52 and the antisense primer 2269-70 (SEQ ID NOS: 369 and
1118, respectively). The nucleotides encoding the IL-1 antagonist peptide -
were provided by the PCR primer 2269-70 shown below:
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by the sense PCR primer 2269-69, with primer 1200-54 serving as the
25 antisense primer (SEQ ID NOS: 1119 and 407, respectively). The primer

sequences are shown below:

2269-69 GAA TAA CAT ATG TTC GAA TGG ACC CCG GGT TAC TGG CAG CCG TAC GCT
30 CTG CCG CTG GGT GGA GGC GGT GGG GAC AAA ACT

1200-54 GTT ATT GCT CAG CGG TGG CA
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5 The PCR gene product (the full length fusion gene) was dlgested
with restriction endonucleases Ndel and BamHI, and then ligated into the
vector pAMG21 and transformed into competent E. coli strain 259 cells as

described for EMP-Fc herein. Clones were screened for the ability to
produce the recombinant protein product and to possess the gene fusion

10  having the correct nucleotide sequence. A single such clone was selected
and designated Amgen strain #4505.

The nucleotide and amino ac;id sequences (SEQ ID NOS: 1061 and
1062) of the fusion protein are shown in Figures 22A and 22B. Expression
and purification were carried out as in previous examples.

15 Characterization of Fc-IL-1 antagonist peptide and II.-1 antagonist
peptide-Fc activity. IL-1 Receptor Binding competition between IL-1B, IL-
1RA and Fc-conjugated IL-1 peptide sequences was carried out using the
IGEN system. Reactions contained 0.4 nM biotin-IL-1R + 15 nM IL-1-TAG
+ 3 uM competitor + 20 ug/ml streptavidin-conjugate beads, where

20  competitors were IL-1RA, Fc-IL-1 antagonist, IL-1 antagonist-Fc).
Competition was assayed over a range of competitor concentrations from
3 uM to 1.5 pM. The results are shown in Table C below:
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18?;3 gl 8 §#%2%1§ O/(E g-a@&&/&lgégt%’ ?@:ﬂ?g&%&%g%ﬁﬁé%y&:@oﬂmsay

IL-1pep-Fc Fe-iL-1pep IL-1ra
5 Kl 281.5 59.58 1.405
ECS50 530.0 112.2 2.645

95% Confidence intervals

10 ECS50 280.2 10 1002 54,75 to 229.8 1.149 to
6.086
Ki 148.9 to 532.5 29.08 to 122.1 0.6106 to
3.233
15
Goodness of Fit
R? 0.9790 ) 0.9687 ’ 0.9602
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10% & ()- DjjklnunSol[:vU4 1 110%& ()-2 110%!& ()-2 |!10%5 & ()-2
110% ! & ()-2 '10% & ()-2 !'10% & ()-2Sopqgrrrrrr{m Q $10% 2# &()- 10 10
101 0! 109%&' ()-2 '10% & ()-2 1 10% & ()-2 &6 )-2rr2sxsstlt][:

F10% 2# & ()- 9MLO% 2#-& ()- &F 10% 25#@%?@7‘6( 9y10% 2# & ()-3

0! 10%!&()- 110% 2#° & () - Lttt8uv$xME§E_5mag_ma§LOW#&() 1t! 109R#8& () -

t110%4& ()- t!10% 09 24 109% 2# & () -. 0 zuzz| [ Q0
@T 10% 2# & () - -ﬁe@%ﬁé‘l@%ﬁ%é@ﬁ%& & cbiton the' e veion bf

031056 24 & 1) “‘W@éﬁi‘ﬁ%ﬁ% ‘fa%%lm% the VRO ifeld pibtice
9+ 10% 2t & () wid conisictéa- tigYiadara FER Yechiholo) - Th@hIPRRE f6i e 9

10% 2 & () L] TOWAVE () $100/‘ 24" &|d> 10" 2# O0-~2Q) [ : A010" 2#"
10% 2#' & () mem and @ sythetic Eamimem & ()-&

) ot b e ©
)

S! 109&" &&! ) S gﬁ 240 1
L710% 2# & () - H;&ﬁﬁ“’lg)"h&g’f@ﬁa’ Qﬁ?}‘@‘&ﬁi’éy tb&gﬁ% Ty f&@ Jé&' ()-
| 109&" &&' (10 - 9Y 109" && ( vU410 L@ 109&" &&' () -
09%&" &&' () - % Y&
0% &K' 8 93}2 % Qg ﬁ)%g‘é%(g Gﬁé ]AQI‘C cagé&cg"} ATG TGG GAA TGG GAA
2293-12 CAG ACG TTC AAA ACA TTC CCA TTC CCA CAT AAC ATG GAT GTC
15 ACA GTT CGG TTC AAC
The two oligonucleotides anneal to form the following duplex encoding
an amino acid sequence shown below (SEQ ID NOS: 1113 and 1114):
20
GTTGAACCGARCTGTGACATCCATGTTATGTGGGAATGGGAATGTTTTGAACGTCTG
1 cccrcanse drececnana dececncens decececann $reevoccann drcucaen 87
CAACTTGGCTTGACACTGTAGGTACAATACACCCTTACCCTTACAAAACTTGCAGAC

25 a vV EP N C DI HV MW EWTETGCT FERL

This duplex was amplified in a PCR reaction using 2293-05 and 2293-06 as
the sense and antisense primers (SEQ ID NOS. 1122 and1123).
30 The Fc portion of the molecule was generated in a PCR reaction
with the pFc-A3 plasmid using the primers 2293-03 and 2293-04 as the
“sense and antisense primers (SEQ ID NOS, 1120 and1121, respectively).
The full length fusion gene was obtained from a third PCR reaction using
the outside primers 2293-03 and 2293-06. These primers are shown below:
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71 100 X1 & ?>@29§°°1o@i2§§’;%%§f5% %?fs’ B

s10% & ()- yf10%8 & ()- 1 - 109 & () -mk&{Z9vUA0  y10% & ()-
109% & ()- 110% & ()- 109% & ()-!'1 10% xIx& ()-" 8j1 10% & ()- & |[:vU40
)@L0% & ()-5 ' LOSB&) - @ESIOMATE ¢4e TFC "AALOBIRACY -ACC AGOMEE (TT ACC CGG
109 & ()-4lz|[:vU40 61088 8 Jeea Y1G 1090 N& ()- Y1G'10% & ()- 3.10%
& ()- y, 108 & ()- F*10% & ()- fvI30 3n 10%& ()-Z ! n10%]& ()-Z

Mool & ()-j Eradnts () "o Bag e cc8 G dup oor’ R ighidth 6%, kst §

|10%}&%) 9 4n 110% & XAC. BT M&() @ 10%& ()-@s910% & ()- [0
1 109%! & ()201 o[ [: VT30 | & 10%& ()- 0*910%"}& ()-G (10% & ()-
& 109 & ()- &f pRYE&0e ) - 1086 &r€) cTcCiRG [TTH TEHE hce T0R ORAAEAER -Tre3ed0 % & () -
3'10% & ()- 110% & ()- 9010% & ()-  .310% & ()-0)rQ0 ' 0% ()-2
10%& ()-2 §10%& (). 10" 10" 10+*13°810% & ()- ~ BLO%& ()~ Sc| [ QO
T 10% & ()- , 10%
5100 & () - |(% r Q0 ﬁéﬁgRa?%ejﬁ&&c‘gmg‘fl)l gt %ﬁ/?%gfégf%%sﬁd() &%
10%4 & ()-  10%ih @st:ughbﬁ’end&ﬁﬁ&ﬂease(s)NdEW and tRandgated)into the

(

N E O1g Vector pAMG21 and trankformed into competent E. cofi strain 2596 cells as
' described for EMP-Fc herein. Clones were screened for the ability to
produce the recombinant protein product and to possess the gene fusion
having the correct nucleotide sequence. A single such clone was selected
and designated Amgen strain #4523.
20 The nucleotide and amino acid sequences (SEQ ID NOS: 1063 and
1064) of the fusion protein are shown in Figures 23A and 23B.

VEGF antagonist -Fc. A DNA sequence coding for a VEGF mimetic
peptide fused in-frame to the Fc region of human IgG1 was constructed
using standard PCR technology. The templates for the PCR reaction were

25  the pFc-A3 plasmid and the synthetic VEGF mimetic peptide gene
described above. The synthetic duplex was amplified in a PCR reaction
using 2293-07 and 2293-08 as the sense and antisense primers (SEQ ID
NOS.1124 and 1125, respectively).

The Fc portion of the molecule was generated in a PCR reaction

30  with the pFc-A3 plasmid-using the primers 2293-09 and 2293-1!_) as the
sense and antisense primers (SEQ ID NOS. 1126 and1127 respectively).
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1 8&10% & ()- '&10%M & ()-1<% ! &10% & ()- !&10% & ()-SsW ! & ! &10% & () -
181098 & ()-<% ! &10%W & ()- !'&10% & ()-<% ! &10% & ()-78xX@ ! &<% ! &10% & () -
1 8109 & () - <WORRIME () - ! &10% & () - <YBIUW pX< | & | &10% & () - FOPUS9I9/25044
1 810% & ()- '&10% & ()-<% ! &I0W & ()- !'&10% & ()-SW ! & ! &10% & () -

1 810% & ()-<% ! &10% & ()- !&10% & ()-<% ! &10% & ()-M 17 '& ! 810% , 8" 10%
& ()- 5mO0W& ()- 4109 & ()- 21048 & ()- !8&10% & () - <¥XYZ[ hkvUs

L (o e oo B SidEgt bisiot4Eidyag Bbigingd Aont & R fhcflin, i

QB10%WE' () - _3he%Yut %/Fnﬁdeﬂsmwow&xﬁ)ﬂ%-mlﬂ%es E(‘iinél’s [are SHowry below

9l 1090 "M& ()= F -10 - S1008M " M&! 10%M ME () -
1098 " M& () - y1090 " V& () - U+r|[ vUs |+410%v| ME () - )@0%\/|_ ME () -
2293-07 ATT TGA TTC TAG AAG GAG GAA TAA CAT ATG GTT GAA CCG AAC
5 TGT GAC
2293-08 ACA TGT GTGC AGT TTT GTC ACC ACC ACC ACC ACC CAG ACG TTC
AAA ACA TTC
10 2293-09 GAA TGT TTT GAA CGT CTG GGT GGT GGT GGT GGT GAC AAA ACT
CAC ACA TGT
2293-10 CCG CGG ATC CTC GAG TTA TTT ACC CGG AGA CAG GGA GAG

The PCR gene product (the full length fusion gene) was digested
15  with restriction endonucleases _I\_I_c_i_gi and BamHI, and then ligated into the
vector pAMG21 and transformed into competent E. coli strain 2596 cells as
described for EMP-Fc herein. Clones were screened for the ability to
produce the recombinant protein product and to possess the gene fusion
having the correct nucleotide sequence. A single' such clone was selected
20 and designated Amgen strain #4524.
The nucleotide and amino acid sequences (SEQ ID NOS: 1065 and
1066) of the fusion protein are shown in Figures 24A and 24B. Expression

and purification were carried out as in previous examples.

25 Example 7
MMP Inhibitors
Fc-MMP inhibitor. A DNA sequence coding for the Fc region of

human IgG1 fused in-frame to a monomer of an MMP inhibitory peptide
was constructed using standard PCR technology. The Fc and 5 glycine

30 linker portion of the molecule was generated ina PCR reaction with DNA
from the Fe-TNF-o. inhibitor fusion strain #4544 (see Example 4) using the '
sense primer 1216-52 and the antisense primer 2308-67 (SEQ ID NOS: 369
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r$20[ [:vUA B0 "M ()-Z F 5100 " M ()- ~@' ! 109%4" M () -
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8S10% & () - W& ()- EQ|[:vul G 1" 10%& ()- | Z10%& ()-
£ 1096 & () - @10%&() 10% & () - 10%&() f4L|[ v GI1'110% & ()-4

L 10% & *F1 0 L $10% & ()-L; <=>KvU4
110% &(%) m5$10%f§8§(2§) 10\ﬁ‘§716€7 @1%“? §GG %’8’ v& ()- 18! 1oc(y«)& ()- 3 Y
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The oligonucleotide 2308-67 overlaps the glycine linker and Fc portion of
10 the template by 22 nucleotides, with the PCR resulting in the two genes
being fused together in the correct reading frame.

The PCR gene product (the full length fusion gene) was digested
with restriction endonucleases Ndel and BamHI, and then ligated into the
vector pAMG21 and transformed into competent E. coli strain 2596 cells as

15  described for EMP-Fc herein. Clones were screened for the ability to

produce the recombinant protein product and to possess the gene fusion
having the correct nucleotide sequence. A single such clone was selected
and designated Amgen strain #4597. '

The nucleotide and amino acid sequences (SEQ ID NOS: 1067 and

20  1068) of the fusion protein are shown in Figures 25A and 25B. Expression
and purification were carried out as in previous examples.

MMP Inhibitor-Fc. A DNA sequence coding for an MMP inhibitory
peptide fused in-frame to the Fc region of human IgG1 was constructed
using standard PCR technology. The Fc and 5 glycine linker portion of the

25 molecule was generated in a PCR reaction with DNA from the Fc-TNF-o
inhibitor fusion strain #4543 (see Example 4). The nucleotides encoding
the MMP inhibitory peptide were provided by the sense PCR primer 2308-
66, with primer 1200-54 serving as the antisense primer (SEQ ID NOS:
1116 and 407, respectively). The primer sequences are shown below:

30
2308-66 GAA TAA CAT ATG TGC ACC ACC CAC TGG GGT TTC ACC CTG TGC
GGT GGA GGC GGT GGG GAC ARA
35 1200-54 GTT ATT GCT CAG CGG TGG CA
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10% & () - being fused together in the correct reading frame.

5 The PCR gene product (the full length fusion gene) was digested
with restriction endonucleases Ndel and BamH], and then ligated into the
vector pAMG21 and transformed into competent E. coli strain 2596 cells as
described for EMP-Fc herein. Clones were screened for the ability to
produce the recombinant protein product and to possess the gene fusion

10  having the correct nucleotide sequence. A single such clone was selected
and designated Amgen strain #4598.-

The nucleotide and amino acid sequences (SEQ ID NOS: 1069 and
1070) of the fusion protein are shown in Figures 26A and 26B.
* * *

15 The invention now being fully described, it will be apparent to one
of ordinary skill in the art that many changes and modifications can be
made thereto, without departing from the spirit and scope of the invention

as set forth herein.

20 Abbreviations
Abbreviations used throughout this specification are as defined
below, unless otherwise defined in specific circumstances.

Ac acetyl (used to refer to acetylated residues)
AcBpa acetylated p-benzoyl-L-phenylalanine
25 ADCC antibody-dependent cellular cytotoxicity
Aib aminoisobutyric acid
"bA beta-alanine - -
Bpa p-benzoyl-L-phenylalanine
BrAc bromoacetyl (BrCH,C(O)
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Growth hormone

15 HCT hematocrit

HGB hemoglobin

hGH Human growth hormone

HOBt 1-Hydroxybenzotriazole

HPLC high performance liquid chromatography
20 IL interleukin

IL-R interleukin receptor

IL-1R interleukin-1 receptor

IL-1ra interleukin-1 receptor antagonist

Lau Lauric acid
25 LPS lipopolysaccharide

LYMPH lymphocytes

MALDI-MS Matrix-assisted laser desorption ionization mass
spectrometry

Me methyl
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FS/ g10%&' ()-F FS/gl0% & ()-F F-10% & ()- F Fl 210% & ()- F+@0% & () -

FFO™ 81006 & ()-$/=vU410 FOS@O%&" &&' ()- Ff10%&"&&' ()- F$109%&" && ()- 10" 10" 10"
FY&<10% & ()- F7109% & ()-=>BWKY fjJ* #109&"'&& ()- . #109&"'&& ()-

#109&" && ()- .0'9 #Me@%& 88 (methoxylOv& &&' () - . #10%&" && () - .fghl yz{hL,
#10%&:&&: (): '-#1OCV%I ) 9 #? #SZ%O%& &&' (),- . #10;)/(& && (()) NN
#1098" && ()- .' 9 #e 0/«& &&n gjpr histocompatih ﬁ)&@!{l}? #1098 && () - .
srooer s (). - wovdbl (- e npbBiGeie " Toog'ee () @ernL
#109&"&&' () - . # 10‘VM&Q’I() rﬁaﬁxﬁﬁ@ﬂﬁio%&ot(einase inHibier && () -
#1098 88! ()- .' 9 #Fef i peGr #100’/& &&’ f) 9 # #10%&" && ()- . #10%&"&& ()-
#109%&" && ()5 .' 9 # AiVag' && ()l-napthylalanine
neutrophils
NGF nerve growth factor
Nle norleucine
NMP N-methyl-2-pyrrolidinone
10 PAGE polyacrylamide gel electrophoresis
PBS Phosphate-buffered saline
Pbf 2,2,4,6,7—pendaﬁethyldihydrobenzoﬁlran-S-sulfonyl
PCR polymerase chain reaction
Pec pipecolic acid
15 PEG Poly(ethylene glycol)
pGlu pyroglutamic acid
Pic picolinic acid
PLT platelets
pY phosphotyrosine
20 RBC red blood cells
RBS ribosome binding site
RT room temperature (25 °C)
Sar sarcosine
SDS sodium dodecyl sulfate
25 STK serine-threonine kinases
t-Boc tert-Butoxycarbonyl
tBu tert-Butyl - .
TGF tissue growth factor
THF thymic humoral factor
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#109&" &8 ()- . hL, #109&" &8 ()7 . #109%& &8 ()- .'9 # #109%&" & () -
#109&"&&' ()- . #10%&IMIR () - Thrombopmetm-mlmetic peptide
TNF Tissue necrosis factor
TPO Thrombopoietin
5 TRAIL TNF-related apoptosis-inducing ligand
Trt trityl
UK urokinase
UKR urokinase receptor
VEGF vascular endothelial cell growth factor
10 VIP vasoactive intestinal peptide
WBC white blood cells
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(L)-P'-(LY), -P*, -(L") -P'-(L"),-P*-(L°),-P, and (L") -P'- (L’)d-P’-(La) -P’-

(LY-P
P', P, P, and P* are each independently sequences of

10 pharmacologically active peptides;

L', L%, L’, and L* are each independently linkers; and
a,b,c,d,e and f are e;%lch independently 0 or 1, provided

that at least one of aand b is 1.

2. The composition of matter of Claim 1 of the formulae

15 X'-F'
or
F1.x2
3. The composition of matter of Claim 1 of the formula
F-(L)-P".
20 4. The composition of matter of Claim 1 of the formula
F'-(L),-P"-(L?)-P*
5.  The composition of matter of Claim 1 wherein F is an IgG Fc
domain,

6.  The composition of matter of Claim 1 wherein F' is an IgG1 Fc

25 domain.
7.  The composition of matter of Claim 1 wherein F' comprises the
sequence of SEQ ID Nb: 2. )
8. The composition of matter of Claim 1 wherein X' and X’ comprise

an IL-1 antagonist peptide sequence.
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selected from SEQ ID NOS: 339 and 340.
17. The composition of matter of Claim 12 comprising a sequence
20 selected from SEQ ID NOS: 20 and 22.
18.  The composition of matter of Claim 3 wherein P' is a TPO-mimetic
peptide sequence.
19.  The composition of matter of Claim 18 wherein P' is a TPO-mimetic
peptide sequence selected from Table 6.
25 20. The composition of matter of Claim 18 wherein F' comprises the
sequence of SEQ ID NO: 2.
21.  The composition of matter of Claim 18 having a sequence selected
from SEQ ID NOS: 6 and 12.

22. A DNA encoding a composition of matter of any of Claims 1 to 21.
/3D
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28.  The process of Claim 26, wherein the preparation of the

15 pharmacologic agent is carried out by:

a) preparing a gene construct comprising a nucleic acid
sequence encoding the selected peptide and a nucleic acid
sequence encoding an Fc domain; and

b) expressing the gene construct.

20 29.  The process of Claim 26, wherein the gene construct is expressed in
an E. coli cell.
30.  The process of Claim 26, wherein the protein of interest is a cell
surface receptor.
31.  The process of Claim 26, wherein the protein of interest has a linear
25 epitope.
32.  The process of Claim 26, wherein the protein of interest is a
-- cytokine receptor. - - .
33.  The process of Claim 26, wherein the peptide is an EPO-mimetic
peptide.
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10 peptide.

39.  The process of Claim 26, wherein the peptide is selected from
Tables 4 to 20.

40.  The process of Claim 26, wherein the selection of the peptide is
carried out by a process comprising:

15 a) preparing a gene construct comprising a nucleic acid
sequence encoding a first selected peptide and a nucleic acid
sequence encoding an Fc¢ domain;

b) conducting a polymerase chain reaction using the gene
construct and mutagenic primers, wherein

20 i) a first mutagenic primer comprises a nucleic acid

sequence complementary to a sequence at or near the

5’ end of a coding strand of the gene construct, and
ii) asecond mutagenic primer comprises a nucleic acid

sequence complementary to the 3’ end of the

25 noncoding strand of the gene construct.

41.  The process of Claim 26, wherein the compound is derivatized.
42. - The process of Claim 26, wherein the derivatized cempound

comprises a cyclic portion, a cross-linking site, a non-peptidyi
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43.

45.

46.

47.

48.

linkage, an N-terminal replacement, a C-terminal replacement, or a
modified amino acid moiety.
The process of Claim 26 wherein the Fc domain is an IgG Fc
domain.
The process of Claim 26, wherein the vehicle is an IgG1 Fc domain.
The process of Claim 26, wherein the vehicle comprises the
sequence of SEQ ID NO: 2.
The process of Claim 26, wherein the compound prepared is of the
formula
(X'),F-(X3,
and multimers thereof,wherein:
F' is an Fc domain;
X' and X’ are each independently selected from -(L") -P', -
LY P-(LY), -F, (L) -P'«(L) -P«(L"),-P’, and (L") -P'-(L?),-P*-(L?), -P*-
LY P* |
P!, P’, P°, and P are each independently sequences of
pharmacologically active peptides;
L', L% L’, and L' are each independently linkers; and
a,b, ¢, d, e, and f are each independently 0 or 1, provided
that at least oneof aand b is 1.
The process of Claim 46, wherein the compound prepared is of the
formulae
X'-F"
or
F-X
The process of Claim 46, wherein the compound prepared is of the
formulae ' T
F'-(L")-P’
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or
F'-(L")-P'-(L®) P2
49, The process of Claim 46, wherein F' is an IgG Fc domain.
50.  The process of Claim 46, wherein F' is an IgG1 Fc domain.
51.  The process of Claim 46, wherein F' comprises the sequence of SEQ
ID NO: 2.
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