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08/ 03/ 2007 LONG ACTI NG ERYTHROPO ETI NS THAT MAI NTAI N

Tl SSUE PROTECTI VE ACTI VI TY OF ENDOGENQOUS 08/03/2007
ERYTHROPO ETIN 5 CROSS- REFERENCE TO RELATED

APPLI CATI ONS This application clains the benefit of

U.S. Provisional Application No. 60/409,020, filed on

Sept enber LONRACTINGhERY TEROPOIRTINSt EHATTVIAINTAIN

enTISSIE PROTIECEN¢R CTEVAIY O FLIINBIGGIDNOT STERY THROPOIETIN

I NVENTI ON The present i1nvention relates to T'ong acting

erythropoi etins that advantageously maintain tissue

protective capabilities after nodification. In
EDMI@’KTM&t es to |long

VR R R ERF ear R ES ThiE S enticRi Vps b 020, s

on S@ptem@bﬁ‘ﬂz B2 AYECINE 1hd‘lﬁp6rb§§ WeitP eI byt 8fcfnE héreth. Of
the native proteln in vivo. The present i nvention

also relates to the treatnent of anem a and anem a

FIEL | ofth the long acting erythropoietins
ntion. Finally, the present

| nThapresent irsrediidrexlate tb orRSRANS erytGepdittirisnhdtRd@vantageously maintain
determ nati on. of whether. an erythropoietiin exhibits
tissug PEleRYIvR canbditics éﬁ%rava%ﬁ?attome 40 partoaprcroesan ioentiqm relates to long
actinlg gpm it é? E%n‘ﬁ‘éﬁw tb gie@ in f%?ﬂ%ﬂﬁb‘lson ly increases the serum

eryt hr coprote

half- pfeouwwém maintaing thmt1$sbepiﬂtehney furkcticlw gfthe cnwsvd:_;ﬁ@em m vzvo The
| ecul ar

no _aci ds and_has a
Pfesf'(‘ﬁf Hl"ﬁﬁ‘%éﬁo ISF}“"&S% the wgtaes of aneyg &PHEQ‘ZFH@}B oelafst flb%ﬁ%ses with the long
actin Qﬂnﬁbi&&@% of tBSHrdb2® invRntkzO Fméﬂ’g) ﬁﬂ iAberfionidlif&ted to assays
I"i nked and one O-11nked oligos cch e chalns are
usefil s ihgnsichhimatior oBhethaan eaghpppictn Exlmbltst tissup pott@itive sapabilities.
total weight. The N-Iinked oligosaccharide chains are
bonded to am de nitrogen of asparagi ne at positions

BACKGROYNN OIBPHRINVENION)- | i nked ol i gosacchari de

chain 1 s bonded to the oxygen at the serine residue
| Jeaiviely aecupdeg et endogeus Tythrepuietr GHPENris aglycoprotaim homone

prodl.{ E& S’l%lnl Inrrngle( déle’§ 3%11(2 ng%a?oilg%P% @F{ﬂ@ies?gp%n aéwaof o éﬁcp gz}s a molecular
welgMQirﬂhﬁnanb}ﬁf 2Bbiif 30008l tb 93(51&)84'U(B()tdaﬁorf‘sa"lll’l@@ﬁbﬁl@es(l%ues in EPO,

onponents, while the 30 asialo formis an a or
whiclf equspithree A lipkackndone ©-Hrked digosncchidnidgiehains, aireleespansible for

e T A—

amide Eitregdnls i aspaeagiifel 40 pbgitiens 24088 ha 3N fwigRARIEONRNEE oiB63accharide

to act in concert with other gr?Mhtmfma}gﬁor’[?htE%O
at pasi € protein may

0 [ Lee I
ocurERBIINHE o TR (L B 380 5y Bt
act1v1ﬂyl asiimbleailacweight, bet differ sighity apthe @@bbﬁﬁdra%hﬁm@b@ﬁﬁ@ Svhile the
rodUC| the red blood cells is cal
asialo g?fyf Krag o f0§m Wi r teriingl sighieasidavhich éliiiﬁlldé theseprbohydrate chain
from BAYSe I er of
o PR T P Yoyt o BE RS ¢ Rout
| Hp&hhentglthy; the qnhampmﬁm&mn abeadpdencoustBRO oy gedvt in concert with other
I / 2

growth E‘acporg to stlmu){ate the prol? eratlon 911915 maturation of responsive bone marrow erythroid
precursor cells and maintain an individual’s hematocrit (percent of whole blood that contains red
blood cells). The process of producing the red blood cells is called erythropoiesis, which is a

precisely controlled physiological mechanism that optimizes the number of red blood cells for

proper tissue oxygenation without impeding circulation. For example, when oxygen transport by
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red blood cells is reduced, EPOw Il increase red
bl ood cel|l production by stinulating the conversion 058/03/2007
precursor cells in the bone marrow into mature red

red blood dellsa tegincath) ERD willeinérosss red Bloedsdtprodii@iohlve stimulating the
circul ation. V\hﬁg. tﬁe nunber of red bl oo ce4 leilgi n .

coméqu?lelﬂp r!egﬁsqré;e glrt ¢ h@}e mm gg? gpure, pod ¢ ,L}ghlch are then

relessell Gib Bl SRulaFHL Whek 'tl{ecxﬁin?r{ei‘ ﬁﬂeﬂ%l&ﬂ%ﬁ@ﬁﬁgmﬂmkﬁ is over that
wh h 5 heal t t

en the body 1s in a y state, EPO 1s presen
needed fomroymbbiisseociomidtiva; EBOsn cincybdtemrindeondrsedh Tlsus, when the body is in a

healﬁﬁrlfsffagg, :Eg’zli is:]i)gq,s%t: i%&e%ﬁw&hﬁ%&%ﬁgg&% B%%]E;%%B%*l oésosélﬂd cient to stimulate
repl Q¥R dfited BIOEE cel_fsﬂ@éﬂn@nﬁélguﬂbﬁgﬂ dPind. Q?IanQﬁEF@iIév%lsfﬂorm?)lly range
u

G ven that the kidney produces the majority of the EP
front @P1 Bwits/mditew P83 dlnitstnde | oss of ki dney function, such

gfo%@ﬁﬁ%g&o ld@]d?rlg%lgc%lsh rlgifj Iﬁ??félgzﬁ(ﬁ lggrz Iépl ig/{_ﬁ%gf, [heeqoss of

kidn& fink@dil, YuchodR@fiicBrofiftyrefidl Failure {CRIY, sty inglipeidédproduction of EPO and
conditions, such as cancer, or treatnents associ ated

ofteryjeads tp pagaia; |Siptade enemigapayresulhiom oty shipnicegditiops, guch as

L ) ; . P ) o
canc B0 G4 e GRS SRR, T
administrhigyi efakcefihinatt EPAs(dsudagé nemos: d=Rf) bhag), déuh has emtesmntially the
restoring he crit, levels in_ jndividuals

seful | ) .
Smn%l?lﬁgl&_ fegs @y CRARETBIYIS " |hﬁ%bee_wr<rwnalaaﬁu{ fgfstpigng hematocrit
tevell RERIRIGARw T Fedsl fd ibdBefld a1 NI NG hematocr it

evels for chronic conditions, reconbi nant
belsradditied t¢ rechmbatant ERO I rolwdn amidtaihimgdiemaprcriotevtls for chronic
| ective ,or dul ed sur,geri es, ereby ,reduci.ng oy ..
cond oS HRETt Y FECHES oD R S BN el eiip Elctive o
schediSdNPsRRE th&FES %Mciﬁ? oPETh b8 EhE AeddPtodRERSSblood. For example,
concerns about ‘the patient receiving a virus or
recompbinard FEQ map he adreinistaod teaddpdsy comernsabeauidhepatient receiving a virus or

potsh o o B0 B Pt B wanstsions
S F@Rsimdrh aevdzlQincd o f fecBRMNRIen&d sulgbést tiaY P, B€a member of the

superfam |y, has other inportant therapeutic )
cytokiersuperiameily, hanother importanttherapeticlattobyfes, wiieleargangdinted through

. . re t O:R) .. For. | e, PO.and

mtersf by 0 REGPRE 5 G0 e TR B B8y play an

impodut es1e &f AthgudtipStiué Mjuty bebreahS entbhetidrb&@wast EPO and the receptor
.between EPO and the receptor provides conpensatory.

providescomperssiory: saspemsey that servaigripeovieyypsxie celiylp migroenvironment, as

well a'gié'rﬁd%gxgéééﬂ'ﬁg%gﬁg%d dcegl;deﬁiélt %ﬁ‘g%{dl bgrsng%ogiéfsttr %§) ;Iﬁ%&,%ignts with chronic

“renal failiieemidfor hitder BiWoogunerallly @Rpdrichedd darithpanddenTerl-being and

. have general |y experienced an_i nproved sense of
increaged mepfal geyity fellowing freatment Yith RO, aw affes) presipusly #ifyibuted to the

| patien%’% ZI?&&EE@H héﬁ%f}tgcrﬁ!: %ec&ﬂlggfl{%\g%éetr %@s\éhﬁﬂ@g&gﬁ“ﬁﬂa@@ﬂ&ﬂ diPibuted to

patie S | ncreas 'oCrit.
EPO’$insey protectiie sid énhancivg cffadts, abdiseuedin atdrmationhlePtlication No.
enhancing effects

WO/OgDTIs50 308 1, Hobnt Fblicegamon R0 A a8 he 2ad 20030075737,

V&, LGy LR

2002 g%g%g‘gl)%@gﬂ%ééz%g%?%%%%tf%%%%g plinjnisiered EFO may cross the

intact hiwod beumy basitebedahsxt the yayti Barias dbiming thei hid st enach RO alsmyexpress the
in barrier, because

o cross the _.intact blo br t he, .
- EPO fﬁ%f% Aeisadh, Wﬂ?tﬂ@nﬁﬂﬁga%ﬁ B eogpiar-mediafed Ansgytays is provided from

the pe@piREA Thchldfon AROHFSR! OF - As such, an anat omi cal
basis for receptor-nmediated transcytosis is provided

f Renembireat pemiap EBPAepestinalfa) twhich hastbsen bemmeedially 838ilable under
Reconbi nant human EPO (epoetin alfa), which has been
comercial ly available under 2 _
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08/ 03/2007 tradenanmes PROCRIT(r) (from Otho Biotech
Inc., Raritan, NJ), and EPOGEN(r) (from Angen, Inc.,
Thousand Caks, CA), has been used to treat anema 08/03/2007
tradé@ends PRUSCIR FT@ RHE 0rihd Fote8NRL., RafiASRY), kAd EPOEEN® (from Amgen,
H V-infected patients when used in concért wth AZT
Inc.( ThoysanddPaks) CAhraapgen used tot toeat sasumia eesblingrfoaen eibstage renal disease, to
t.herapy. Wiile t rapeut i.c, ef f ect
trea NS ARG PR el Ct A OB B iy Fp G g0 o
courterbalandeathe afigdts 6BdhemothREapi/e GVt the HerdpeideBRE dTascombinant human
been to address chronic anema. In this regard
EPQI@ﬁbeento

EPC ¢ shprioato Haiedbe mmoinad apnfispiaen ofyeeamhingny hamag
addredd &ﬂ'cﬁqii&%g?a.ggotggtrgﬁ@,trg&ﬁg%{ny \i/]v{éltéiéé ﬁgl(): iE E)&J?%A;IS( rJgr?‘]linistered in an

per wee
initigl pseavfdrouesendi0- Eithmik/Ag dlous tiingy patweek fonatontsx td @ght weeks cither by

T OHF o MBI S RE TR b b ot range it

the paeam! A%l thel BYBAtachid TRt el | | Y ing withi
eﬂfarom abgut ei% peragentg&tag&g%%ﬁut 36 pé}%‘g%ts?&%éﬁ'aa{n%\}xépfalhng within

fromaggui¥) penesnatonabgublo pacent.dhathowel thog bs sudtainéeHey maimtenance doses of

anount suff.d cient to.and adninjstered with frequenc
EPOZ oL Sy G enER e AP R ithch fedocnShatgle for gt the
normaChéreatestitDoveldhictbd bpthed@sasdREs RO, iR thddsaRs ;%lﬂ &8n deficiency
ile

of iron_deficiency and concurrent illnesses. W )
and cgpeErat Hingsses.e %nlééomy TERNTPMADIS orai Vagy aesordieg to the patient’s

needs, typically.maintenance ..
oL 00 S T35 e LRS00 s a week
(less HBargkedBed drelpasvd@sd)doses are provi ded). The dosage

ampunt and frequency of the adm nistration of

r sosaasram b diqperert of theelminispation aprombigant EPO is
deteniﬁgrlé:ﬁ ih Peflr? uf? n tlthlg %a{i‘ﬁif?&f‘éh@ rr,g\ci)\‘%lugeg \é\}ﬁn&%er?%l( ﬂr)f% @g&ﬁgﬁg}e@e molecule is

nolr ecu VI VO.

in vivad fon exsdneple dnfciR@RRMNly JdmisisteaDEPOGEN® i epmreddedelahinated at a rate
irst order kinetics with a

crate . consistent with f i C
consIRpRt Hjf WSh@rdﬁ%\flp-qqufvath weigrulging hakrlHp prosinenfeqrs pypraxipgtely 4 to 13
s a0 D ol RECREC b i oL PRt R et e

dosagd esmyst mddmgemryhfdoginy ensybethiloted i accoustt fobthe trelafivel short half-
life of the

. account f the relatively short half-
life oﬁ_tg% _ H‘ﬁflt%é% Addi tional 'y, because reconbinant EPO
| 3 dafdihilly betflle RlchbRBnakyER® id J&ﬁiﬁl‘é%ﬁ%ﬂﬂf by an %ngre]wc.lené)us or

subcut an€ous 1 njection, a nurse or physician o
subcutagepuisrigidctian, adursaios plysicigrafidn in seguirE®® admiaiste? fecombinant EPO to a
nveni ence to

puten 2 et 3 oSS g L OB ST AGS 8o vy
may b8 @8difaBl! 16 ckRn@ NI iR R holehdie AL s?éehe eg‘gﬂt@fb%&eag%%he half-life

such, efforts to increase the half-1li
of recorabipatsiGrAhhaveninvd vesegiah ntichtioas e dhecrastdecede basad bm thetpremise that

o o S b s SO AR e s o

~ improedd thérapsu@i¢idhéfst he sanme or i nproved therapeutic
30

benefits. 30 In fact, recent experinents on human EPO
darfactsteeeit eaperiments prehemas EBO dlemeostrated tiat therstis p direct relationship

betwe Y SRR b cBbflhiife A0 SRR Rl ir FPP ReYRa e pariite, and i

© vivo bivhotivith] @actidcvbied in PETHubLisaRANJ. WESS/0BME, isafit &l r&¥dues cap the

sialic acid residues cap the ends of th

5/ 05465,
ends Og% grea hains anthprepond tafletection abgdeatpsbsothe éiéiffac%%lig}@d
oligosaIcBﬁarid'e‘éﬁéin %ﬁm’l‘f 'h'al?éﬂ%?to zP%ihl%of'c?cfsC BLhas agl'aﬂhé‘é-li
typlcaIyF} eugto sial1c acids per thain, "an he

[
oligosaCeliaridi elaifd havd \gow 2oidirdcilie pehetiaite Tiawe ati Pnth6difedSERD polypeptide
aci ds per chain. Thus, an unnodifed EPO pol ypeptide
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-3 08/ 03/ 2007 may accommodate up to a total of 14
sialic acids. Over tinme, these sialic acid residues
may be cleaved fromthe protein, thereby exposing th88/03/2007

mayJRkaahodsenplb dunsl dfa4dptieatiuen by the liver. Once the
l'iver detects the gal actose residues, the proteinis

f i 1QveF Benef thevn sidlie amdd@adueagnmie@eé n‘i@pmhs prateierthersky exposing
I EP
the %fpac%és@ rés?dlﬁg ﬁieg&‘{ﬂﬁ élF Evegs nFee g;}% &wgr (Ii%%%ctsptlhsg?la(g[o%e residues, the

etter s
proteiaris fk@od Glonipths bRW S\e sudH) @ kRpSesel ificrbdse i ghk@dcid content per EPO

acﬁ?ici\é' ty ( ured by the ability_ of equinplar
mol :'?Fﬁ%ﬁeae %gﬂ@r shigld|thg @daCf‘éﬁey?ﬂiﬁht?ﬁé? BioviejasgrraTpeading stepwise
1ncréa§é ﬁﬁm&i&?é&?&%&ﬁf trh%_asﬁrfed 'B?ftﬁ%blm 5 ulﬁio'feﬁ%oﬁ%ﬂggﬁgﬂs %ﬁ isolated

EPO cont 4 sralic acl S|tes thlsa
erytlnagmhiavsofqrm tcex}ilsa bhd hdn}atdiccmt eX heinthl hhea)h 8irice bmhedlﬁf:d EPO contains

only g 1S APULFIES s ARBIP RPN K6 EER I Ui5% A MK B b life of EPO,
ThisG&PiolBe l’l\ﬁidﬂ%sﬁq}“{zﬁ aﬁ'ﬁ?’@aﬁﬁ%g@n@hﬁ@e@% cMthih ‘éﬂ&ﬁona@ﬁhgosacchande

provi di ng these additional glycosylation
chaingguould baved ﬁlﬁhﬁl@dé)a?d@mafﬂ iagtevityh £)npr0hulmg@eaeeidmtmadil ghymdsylation
cidre

sﬂes,%}?ltfg gﬂ)h Facgﬁ r,{%scﬂa%éiw%%gym & i Ry §§n ealﬁlad1%eg with sialic

acid MEIGhES 1L PCTRIbIRAEEINGs. WOIDU5E472 WER el A W 1/81405.
have at |east one additional N-Iinked car bohydrate

c hEarexamaleon medified J0 anadogymay havsradlleagh aniersddigional N-linked
carbo&?ﬁ%?@éfgﬁr?%rﬁ/&rﬁ?kg? ogﬁ %§¢1E1 eff thqed(]:' carbo Wlﬁ&r[& c?\g.ls D ge(ﬁlgcally,

oses
WOO‘HB 1ube dmloe&suh@ac&ﬁtlmmhﬁmdi@arﬂdhya&te &ﬂamsﬁg theGflole@fe at amino

136 _and/or 138. The nodified EPO nol ecul es may
amdswa%% Any s 88: &y bif azldt’qs 1384 ddip masifind BFQ swdsenies maar have anywhere

from 31t dd%gﬁgglﬁ%g)mlﬁ # 8Rs %ﬁ&lf %&H}f% %d&lﬁorﬁﬁf P {oaité ﬁahc a(:ld residues

aC| resi tot erm’lec
to thetmolestlend dtiitiendibyl, btidmpte toéxt&ddhb hul-litnyDERE ﬂa‘tfd‘lﬁvolved the
ycols (PEGs) to '

aﬁa"*ﬁ%‘%ﬂ? SpaTRebHEn Syt t%(lﬁ@ Hheshrnns aid boebptyo he ERO proten. See
A O B e

pub
US200870G38 16588361 20046, USR03 P66 66;Nmsl. U.6, Eﬁé}tm @®@58B,272 and
er pr ot ej ns

272. Fusion.c nstr cts, atta
6’34O?3§E @“’Iﬁ SR’fb“L‘JrHFté:c?“iS‘ HP"PEf’l%%(‘Pﬁéy ot ‘ée a F%P?enl‘%s? to extend the

half-1igd o R, Seeuls, gublméﬁbﬁ ﬁ@st QQ@MO@@@90§Q@6§HQ@P&220030113871 and U.S.
20030124115, 20030113871, and U.S. Pat ent ]

PatentN@AR2427%70. 25 However, while efforts to |ncrease t he

B e e R B VSRR e SSssot nd

are uséf@biniRAAtaRAhEhéRatbHR 16/ L8 aftbidfont IS BEen I%Wiot th@ @ﬂéct that these

modi fi cati ons may have on ot her functions of
additionglimodificatiens abkaveenethe ifarictivns pf GROde a m)dl f| ed EPO

S, OSBRSS e

mal ntdi n

(long fegihf) b @bintdiRahe ﬁil‘fétl@ldﬁ%e@f didlogdfdut BPOAITH phRicuRr, (A& is a need in

acting EPO con&ound with't erythropoietic
the artfferrﬁ:kons aeting HP mmppmﬂpﬂm apeitig rfenqtlgn@hty eyd figRue protective

foncidi B AR RARIRCE R SOARAMshS O Bl udi VRl yispgnompp andor

relatedaﬂshaﬁeso n additiegd rRxd 8xists fi aseB8 Ay Getenide wdktleN@particular EPO is
ther a particular EPQ.is antagonistic to the

antago’c”is%%@ethﬁ stusgretgenespatilitiasiod sndegeanuoious EPO. - 4
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08/ 03/ 2007 BRI EF SUMMARY OF THE | NVENTI ON The present

invention is directed to a nethod for regulating the
hemat ocrit level in humans including the steps for 08/03/2007

BRIVIOYUNMVIG B o8 VHRTRRALGTINPT oduct having a | onger
T serumnalt-Ti1e than rteconbi nant human eryt hropoietin

( r ﬁ"lhlEP@)SeIanmvemhmh isdiinected iss u‘@ﬂ'p)d(fomgulaeng tha beinatoetif leyel in humans
. t t ff t
R TG T
recobrbir@git n@figh @'Frﬂqkd}ﬂleﬁﬁ@hum RRd efEReEh g BRhe profttivd RB.c@dnality and

providin ng_acting EP further incl udes the step
admyHsteRng 4 Plf@getrt@@lémﬁif%ﬁ@ ageyetod drosrethrapoigtio pregduct, dgepinafler referred

o o0 KOS I LSO, 4048 of o Mo 5o e

incheles gesapaifaiddifyingiredombinati erghmopsibgn withat kadt one chemical modification
i ncl udes oxidation, sulfatjon

difi c
to at Jeask Qe ﬁ%@rl&ked pEggsposharde chgins of theO-dipked pligosensharide chain,
[
el HEE Gheryt LA R 12 SERAOH TR DA, PEGaion, o
a coraFi@aeythemeef ude admi ni stering the |ong acting EPO at a

| otﬂ%{gp l ﬁr&{e gtgo IUE Eldr}lﬂ?sgq{él ug (8)@%%0 'ﬁﬁlkfy £ Eg:hg% grg}gggtro%?}lleelong acting
EPO mﬁyf inélud€adhintshBinb MU oARS héthG: FHPad SloWer {n%Pa? bm@RRUthar?uEPO to

percent 15 longef than the serumhal f-1ife of rhuEPQ
obtaing cammbletmbtdmmmwt the serumhalf-l1ife of the |ong

a | east erce

© i B8 stooC I BRG% e e of 0o iRt HPOTT IR Bpout 20 prcen
longer $haal t@seitinh @aifade bOrhaEren-IHREher dnbodaneitehe SerimAthiiClife of the long

S e A Wy ML IR —

ac | r r Wﬂéﬁl ¢o

N"#’H :H%gsgnt 1?1/&21@% ?Sgﬁ%b?‘?l %?edﬁ gl%lnnq nalga de eljthéggl%mé%m eproduct (long acting

EPO)dheludlinglat [Rfst E’ﬁﬁd bifytieadietin dié‘nwatl’(r@ SiHetei®ht 10ast 6@ Ndihked
sul fation, phosphoryl ation, Gyl ation, or m xtures

oligogagehagide chaip Reiskipst enqOtlinked @hgosa@qhaﬁee €Ro hasat leaptongehemical
modifi&i ?angl %‘F suL 0%8 Hﬁ?orﬁ Emrhgtpgt?i}mvghci,rﬂg L P g}%tgﬁ ?r m1xtures thereof,

prefera Fresie p
and Wéﬂhaﬂdthﬂ’ﬂmtg, actlthBO Hae a déngen seramel foléfle thmdhlﬁ]ERIa.t irha long acting EPO

igl‘yl udes oxi datj on of at | east one N-linked
preferghly has HeuR RFqtertive Bicioralitkt | east one O 1 nked

ok} gasarclRhLHSHE Q@le%t bie Eﬁ&%ﬂcﬁ%@cflﬁczﬁé) 11?&&&%5 %Qﬁ;latlorrl] of at least

addi tional acid resi For exanple e at [ east
one Nellrkeil oliposaodhiafide eltaimor at&gast oud Qdmked biigdshahatide éfain to provide at

| ea N-I i nked ccharide chain aor .at ast
least Q35 B3P T el regiyey $0ncRarledbe ahias opg chfmyeal depdification may

include @ﬁl’faﬁﬁﬁ%? aPRIG LY & ﬁmﬁ%%gegactemd% QR&n %ﬁ b 188t Eﬁ’Qo lifked

east one chem cal

anot her enbodi nent

| oligosaestindfideettairio prmdwdemc;dasmlp’mgaﬂeatha:ge anfthatongeasng BRO. In another
embo%nrel ; &Ed'ig bq%%stlé)g@ £ %ﬁlgp @%gt?épnglglhs%&}l:oe Sotgﬂgt%gl of at least one N-

linkedioligbQRSIR I8 8RAh bY &t leﬁﬁbﬂ@oolﬁlﬁeﬁ %llF@éﬁGClﬁﬁHé %@Poqpro'vfﬂe an

still another enbodi nent, the at 'east one chen cal
increaspddicpiategtchange mdhml@eg actity EPOn Inostilbanoithen smbodienent, the at least one

chemlcgal? f%o?éfh %bﬁrg}%lc %?1 1&@%{){1 aéﬁee‘s %poisﬁzihygf & gll)kcé’hi cﬂalig go at least one

N-linked bgssacchbadd SRithalk bastldiR ONREEDbidRN@RBAHR chals O
relates to a nethod for preparing a |ong acting EPO
hiti mgseahinventioardiedelgtes dorn inztiod fof Eream@ng 4 lpagacting EPO having an

extendQ(? Q«fr&ﬁtﬂta}lfqh’tg%a ¥y yt(ﬂgct#/gl gvﬁ e u ﬁ:lﬁé) st%%sp g ‘\)lllogldq rgg at least

one er ropor e

one er)dﬁfopmatm veeryerepdiett deﬂvﬁﬁv@tanﬂ Qﬁﬁﬁfyﬁigeit DNeakt d’ﬂéGNilmked
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-5 08/ 03/ 2007 oligosaccharide chain or at |east one
O linked ol igosaccharide chain on the at | east one
endogenous or reconbi nant erythropoietin or 08/03/2007

oligevaytharidp ohat omat desi mﬁ@#mkhd/olmugﬁt&hmm chsinl dnethé @ﬂ’igast one
there

hos hor Iai_on PEGy! at i on, inatio
end&ﬂ‘?&ﬂ@t fe Gév%%wl T srvthep Oﬁeﬁ’gﬁ%@t% §fq§1.st1% sulfation,
phonﬁBﬂﬁéiioﬁ,gP dylhﬁa@me&nwngﬁmheéohydr oxyl ‘on at |east
one | i nked ol i gosaccharide chain or at |east one
O ITnhn Rlepl obmpdibwng ofaafiutizer nm:ﬂlaierthewtblh Oﬁrteplaemgtat sag oae ivitinal

o T N R AT T—

chai® i) Qs BASRHAE hel@ résihieN IR bn@bmb&BMEntOMR stepldfidRsking at least one vicinal
ol i gosaccharide chain with at | east one acid resi due

hydrpgiylionat Iqagtomg abhnlfeémlls@$a¢911@dp|0bala loF atyleast ong @rlnﬁﬂed oligosaccharide
changﬁﬂﬁ%ﬂélasst @9 FCIM] 1du%€ﬁ§1%.kle[?rﬁ? ll[,l\h %Bl%c C%lﬁ.g i de i glglﬁhydroxyls on

or a eaS one
the lewst dneaN- Ilhﬁecbd)ll.goeddchzmdhf chaii ¢f at Rastdue ©-linkedalighsi@tharide chain with a

I ai &ga the step of nodifying further includes the
pluradify, res1 8FSvi di ng an  organi c sol vent; dissol ving

thg, ﬁﬁ&%péﬁ&ﬁlﬁt‘:ﬁtnthg fste?r&f Y %ﬁﬂerqﬁ(ﬁﬁ %QﬁeV§%;S%fI ﬁﬁwdmg an
Organ|C sol vent ma SO U 1 on; provi

organie a@vem;msmbmngaﬂls |er5ghmgelntm openyﬂunbdmmaierﬂvm in@ineorganic solvent to
the at | east. one, condens)

t e dongqr d mxin
form35alBof: 10T e af o Bt CREnting eBens MioVgineiIogt 0 Sol AL donor; and
mixifgtht ki 1885t oh&lcckhdeShg %&E H&T the aPRel: Bﬁ@iulfag‘@onﬁ ﬁﬁ’o Bfe solution. In
nodi fyi ng further includes the steps of. providing an
yet anptbgnermbodisasing dht stepipEnodifying further iclpdby thp oleps ph porviding an organic

ot R BRGS0 G e et o

solutie@£rbvidi; gQiY leditifhe I&B@@eﬂﬁiﬂg |a§erﬁglblﬁmdﬁ&q)hﬂbﬁﬂoﬁg abidea®f mixing the at
| east one condensi ng agent and the at | east one

least pnreoropHensing agentcind theoattleast exst phosphericlapidgniol the aoiml(mar
i her_j .
STRR Bthe B R ER 587 P B g Bl R R provicing

an orgate ivwehl)dppeliviigithe @?ﬂﬂép&&th%rﬁhio?déﬁh Id\éﬁ{«atm i thetd?@anic
organi c _solvent to ma first ution; providing

| solvenio st fimheolghare PRaviding afdeast onglexidipngiagent: adding the keast one

x1d12‘?1§ %eﬁ{ 9n8885pL, 1515901{ Jaq"ofr}é a%%co%ﬁlsgﬁl &rﬁw{l%rﬁ% ﬁaﬁ ohe Iﬁglyetthylenc-‘;

I on; prow I'ng at ast oné
glycolodhmmandand m xi ng the at | east one poI yet hyl ene gI ycol

g_ll n.into the second solution. The step of providing
mixing et Iqagle polysthylangelyspl elhrin yitg theisceandisalugiay. The stgpief providing
wtea Y LR Bl U5R e USSR LS p SHR e

chain withiahleasiloac pnamgnammn\rmnéw@nambmboﬂthé glisgs. to a net hod
n patlents t risk for_ tissu

t {
d%‘?a@fr@g‘?%ﬁ @r‘]’g@i'ane I %?Séaé%? 0 &)Wie%rmggansn%wdaage:@tp ﬁbﬂsk for
i LAY B il QS Ao M e chamicl

| east one o t he
modifichfgonQolat egdns8of ﬂiell\g-dmheﬂ:dﬂmdsat&hmhtm chainsfoe thei O-linked

. chenmical nodjficati i ncl ud oxi dat,i fati
oligos Rt oo et e Sherior HOG Bphon oy e dafionRan Btgn.
phosplﬁﬂ?l‘aﬁd)@ PeIG Yo, &Iﬂ?&tﬁ‘ﬂﬁﬂiﬂd}ﬂh&%oie B&Iﬁﬁﬁété’l‘?ng @fﬁ@fﬁ%@tf@%lly effective

| ong acting EPO, wherein the | ong acting

amounédfﬁhmlmgeacé@ EP Oawhexer thmbdarg acnagEBﬁJt is tuthmimistbneERO: toover molar

rableta t rit erejn,the .
amounf fHaf b B A RSt b B arl bl Rocth e ietng EPO has
tissue protective functionality.

In this aspect of the invention, the long acting EPO preferably has a longer serum half-life
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35 In this aspect of the invention, the long acting

EPO preferably has a | onger serumhalf-life -6

08/ 03/ 2007 than rhuEPQ. In one enbodi ment, the serum08/03/2007
thaihduEPO; fleonserabodimentt thelseutn 2df-lfericgricast arye20 peraentddnger than the

O T N T

serum

longch &fan itesefen HAXNi& 6 thinEROOf 1 huEPQ. The present
invention further relates to a pharnaceuti cal

conps Sraseanyentpm firhgr relates tolaahayseasevtical pympdsitivatinglading: a

B A8 S0 A0 TR WIS By

oli gmaec}_@riﬂf dh@dg@t!l@xﬂﬁ@mmnkdbolmd&hh?& c&tndnl I8 at le@dd@ne chemical
chem ca nodi f.1catjon as .a resu oxi datj gn,

modiias Pwe%lheéwﬂ&tgﬂnawl n@@gn plasion. BECaiphas gnixturcs thereof

Whefreﬁ‘x?fh%‘ﬁf teast\ WHE IRl rbcﬁﬁ?EPb Haﬁg?ﬁ“ﬁg@%ﬁ% 2 AEIF @ffé 3 rERRuRR

Onger ser Um I nant
eryﬂa‘pmlhmrom les ﬁlmlanmothdsfetﬁim@maalﬂyoﬁem’(el engbodiment, the pharmaceutical
ceut i

comﬁ_%ltg td'lnﬁas?r IP%Hd Fq%gtroag%ggllaglgg&t% %%g Eﬁﬁ arrier. %ﬁcle at least one

pharRRasuRABLIdCERABIY cACieLRbA R cRide Rt lchfone H8er! adhlﬁéﬁf eQé'iﬁent vehicle,
pharmaceutically acceptable carrier may i ncl ude

or mixéurss thereef.di | uent, adj uvant, excipient, vehicle, or

m AL RR %I{H@(SCF me%tn,rkpe %?R% r&%rtbcﬂrgo&pqnﬁbqnﬂgﬁer e{{lcl}l%eg & least one

pharmaceu

wetting agenuaatxﬂulﬁgn@@g&n pBIBU fFerin ¥ lapéht a8 @MombikAtioH the@Ed N En yet another

age or a conbination thereof. In yet another 15
emb%ﬁ*ﬁ@la» the pharmageuticabearapasiion duithes ¢ 5 8t lpstoue tibrue protective
cytolﬁﬂf' udes at | east one tissue protective cytokine.

EF DESCRI PTI ON OF THE FI GURES Furt her features and
advant ages of the invention can be ascertained from

the follow ng 20 detalled descrlptlon that is
M P 11OT, O HGYRESt he drawi ngs descri bed

lﬂl‘[teﬁehﬁres Inll %d@aﬂlté e UF%;E%H ﬁﬁorp{;anq%ta@c&%%ﬁfk@%%r&iﬂe%llowing

t hat yperglycosyl ate & ana
detailed dssriptien thiaoie prdvidédninkanmdcion afsthslhmdmwmgs desweibed betbw:

i.pal .flujd ling; ,and FI G a conpar on of

Sﬁg& hsea@tlﬂl o olgagggpmeﬁgrapgg tamp nF}ﬁolsy ated EPO analog is
ble tBIcRIsE el Wb AR birierSS shoWhe BY B bbb @9&Hi6 gl fnd
o trimethyl tin 25 DETA T BEslc’:ngirl%{FI@F%&% g, &

| MUENTis@ompariporesithe effentenndse nf vaicls fantsexd BPE inhgotesting against

of. lon ti ng EPO, EPO Iecul es having an extended
cendgaé]i’fﬂﬁg%%?a yﬁxggsuw@nt& Hﬁ) that result from

chem cal ly nodi fying the carbohydrate chains attached

to the am no aci d backbone of EPO so that the

DETAWMM&T@NW i's maintained. As
%iﬁj’fe??e Hb‘feﬂé‘g% hcﬁ %dg%ﬁ@rug él%rgtggﬂglfg(ﬁég@[ggh{]ﬁewles having an

extenc%ﬂ%bﬁmpﬂélf lige @ Qﬁbﬂﬂtb@&ﬁléﬁ&ﬁlc@ﬁy Fo@ifying thd\@rbohydrate
addition of car te chai ns, PEGs,” proteins, etc.

chaing-gtaehasto ﬂ.nm@o ad@qhhapldrmle@ff EPBsoi thatdbie functieriadity of éndogenous EPO
t PO
s maip il A0l BB G i d e vl afmphave

exanpl e,
generdil}&)eb@ ngasedal 4dditidns to Weiahfind Bed Backben& BPPPOEPGhe addition of
anal ogs with |onger half-lives than

- carbohydrate ¢ ams PEGs, proteins, etc. However, these additions are believed to effect the

functionality of the EPO analog such that, for example, the functionality is compromised to
achieve the longer half-life. While there are known EPO analogs with longer half-lives than

recombinant EPO that have erythropoietic activity, these analogs do not retain other recently
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35 reconbi nant EPO that have erythropoietic activity,

t hese anal ogs do not retain other recently -7
08/ 03/ 2007 discovered therapeutic benefits of EPO 08/03/2007

discBvéfed thictapStiR NeHR &Y EYe), 8 %t tivdu protb@veay@nB). e, a 17
am _no acid fragnent of correz;)ondl ng to am no
acifgsexmplg a 17| awgino peifl éiiag@anttqf ediEsSIYIRingE apunm daids 30-47, also

t t
refe%létftrogasqgeu?@%\% 5[5 ﬁnﬁ@“ﬁ% %érezlséfé?\g :foghagg { fsélu%tp%gteclzt}/vle a%étrlwpy in vitro, but
has fuaeqythnepoisicMctivivy sagire. Ramﬁw@ Br. NE,FMlslmSR &l(Dl’aned 18, Int. J. Mol.

| d., 1. 235-41 (1998 Th f
Medydy PET4HORIR Trorgiars flabaliekhha SgoRie 5 Caalagitypipg addiions
withitl B 'O”BHQ{?PgtﬁE 's@@eﬁ%hfﬁot%%%’ﬁ € pfﬂ?é[cu@@%ctm%gg g?gr in vitro

t1ssue pro trve activity In r In vitro
assayn Iadditiporheciese shesthreehidmedsicnt ohnethmno]fEPOm |1mpmmﬂt anits

rtant to lity, additi
func? 8“35% ﬁ‘i‘Pg{}% éﬁmlchpgqafy(gptg% og%r@],l ctiona 1ty of the
resultidB EPOMAldgt y of the resulting EPO anal og. 10 Thus,
the present invention relates to a | ong acting EPO
Wi Thlsathelpé%tﬁ lcﬂ@ltl@fl r@aty& torolovg acting ER(Q wiithi at feasttane i erythropoietic

actIVHg,n_L ro eﬁ }9%1!% % %& % Sblfit gg F%Blngf&q tharegz,cgreferably,

the 1&g dcﬁﬁg EP@&E’I’ﬂlﬁe preve@ninvemiohds @WF&@% gdtivety ahd hMedsy one of tissue
and at | east one of tissue protective activity or

PTOtePFWIWB of Kansgpapis carapility.n one embodi ment, the |ong

e T R e

is at lebsa abdth @0 peroem loagdr thanftRe Sdfrurh @@IfiTE BARicoinbidant EPO. In another

not her enbodl pent, the serumhalf-life of the |ong
embodupentcthepemprhalnlifenf thedprg agting RAQAL the PESCt dmyshiob iy least about

30 pe?&enpﬁ)h éntflar} BRGIT lﬁer@f]rg%é}ﬁ%lgﬂtfﬂdf SQllfll JnS&%g%lﬂﬁd?ﬁlgg the long

EPQ. st anot I ment ong
actmg)EPOI’Oé thor [Eseent invamténi hasa stram lalfBfeuthattiahf ledst Asout Habencsnt longer

| east ut. 40 percent longer than the serum
than tﬁgﬁ WOF%SW%FW%&@PO 920 Briefly, the |ong
a t B ;
Hriey, tlﬁg%goefctlh? P@'s ? 5l ré%gﬁ%gé@ﬁgtlﬂah%(tgé@ek&gs with

anal ogs wth rat
carbohydrate zhaing thet artamttemi dvxfh: at maBMneanodxﬁcmmnasl compared it a naive

ot B A L o o SRR L B men e ong

actmg@!ﬂ)@éﬁﬁ@ﬁfesérﬁ‘iﬁ%h@ﬂﬂuﬁ{fb?ﬁf HPlutalit) Hf Rbliifat¥ns to the carbohydrate
nodi fications to the carbohydrate chains. 25 In one

Cham?errbodl ment, the vicinyl hydroxyl s on the carbohydrate

P L 48 B B B e 5 SR8 20 ae

- oxidizZRH @RE Btid rEN @I k®Prodhét tha leelin@RPOdhaeAles $Be Preddnt lﬁnventlon In

acid residues on the EPO are replaced with less labile

.anoth%@rrépodmtdb@@alm acig easiduppohihe Pé’iﬂawurmdmed with l‘eaa hablrhe acid
- remdu@{] dI/ %ghf? tegl hl%ién? gﬁgftéoté{] q%rq g ttg)n%) € calrl?,loélydrate chain

of an mr@ s@mts jnWRAE aihg EPO akddrdind T@ﬂi&%es%ﬂt V& Rdh MBDétill Adveher
| ong acting EPO of the present invention results from

embodientpthgilendirtiss EPSbeijthe heseni énvghiiemresuits from the addition of

T N T —

modifipatiee id aismmmémpmtedwdhe pesdiefiiveatiel 2hd)\4e mehtiéned above, the
resent invention also enbraces_conpositions,
presen %Pﬁmwmrﬁ%@éemearw% isting plsmaggiies) compositions, which

include one or more of the aforementioned long acting EPO molecules.

The long acting EPO molecules of the present invention are contemplated for inclusion in
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i nclude one or nore of the aforenentioned | ong acting

EPO nol ecul es. 35 The | ong acti ng EPO nol ecul es of th
present invention are contenplated for inclusion in 88/03/2007
pharnthcOH ABLARLEitioRE Bt MGG dreflia SRR difages] &Fyemally those with
treating anem a and rel ated di seases, especia hose
COHWI@WOE%%PIMEﬁOMMSémuPh aAg bt mﬁlmtqdég,sa@gtes@r@h faalyre, sepsis, HIV,
L acute renal failure, sepsis, HV,
Chergﬁ ?’?fé‘%‘%?_\‘/e,l and the i ke. The present invention is

aI The gidsat timention ﬁ&ld@@ﬁi@cﬁ%@ to fnegelt iy uRMAY demittand related diseases,
| at ed dlseases as as kits used for the

as vl as kifhed &réb%aaat@entﬁoq&‘éw Hy usph hetepip thederpy “treatment" refers to
n t
both g%%ﬁr{!/ﬂg @{e?téﬂegi ﬁ{dsp V}% ti%tait: \If}re b%ggtggt?\éésﬂlgaﬁﬁeg %ﬁ@&{% & 6hject is to

preveddjoe slowi éon(leqsereMrgetedqiaﬁwlagwwnn(ditﬁmsm Wisotdee Those in need of
order. Tho

targete on n or
bl e et o s St e T L
thoséjinsvﬂ{diiﬁ FheRfsoMidrlis R%DelpraRatcar Q'B@ Pégelhqu:‘enhgﬁ cSHiaf %lgﬁzﬁ the use of the

those in whomthe disorder is to be prevente
long pﬁ@@fiﬁ% fov ehonisradodristertisinaacite tmaﬁeamiﬁonlmgnnmentcadgnmstratlon

chroni,c adm,ni.strati g
For tf‘l E%{Pﬁse Pﬁ“é%%ﬁ?}?s‘ﬁ“ht El?fﬂi"tctaéﬁ’tmlﬁ%ﬂ‘%"ﬂu ‘%fFfég? 6‘ﬁmmSF-%Pon of the
agenf($)dn REOLRDERSs Rlodt B SppdbELioQn Uee mdde! QM UsGo maintain the initial
adnministration" refers to adm nistrati on of the

therapeptigtefievt (aefivitys Hirtaneuisndedmstiod of tioyand Sintermitent admingstration” is
treatrH?ﬁ ?hatt‘? n&%oﬁs%{;ﬂ@ B{)cfbng ﬁs;l{eil)%()%l in ae“&‘%%%‘% Itbélg gfe??st cr}(éhc inpature.

act
" i THedong hdt@gEPEG{thesirestht Bventich, add ﬁah@&%ﬂheﬂecﬁf@hrela@phcable for any

not consecutively done wthout i nterr upti on,

t
mamingh pa§ used hetea, ithe term 1 @Inm;al " rf@rweanwﬁgnvé@taﬁﬁégmn@mal
mclu&axgg Ihﬁﬁlﬁ%fﬁ gb?hﬁfﬁ%ﬁ'fﬁﬂi usg%) ktg,rgé'ﬁ)% a 1;21 surcpnas dogs, cats,

I ca or any nanmma
cattle) harsespsheep,gfigs, godtq rabibyts pett. nﬁefﬁhlﬂy,athé irechn@al ishumeanrelhe

admuégtgaqu%glo?%f ng Q%mg?é"]ﬁesot gﬁ&ﬁggfgl]; g{yggt?or&lg?]élge Zlggtq%ghmned to, oral,

mtfavee&fseﬁmﬁm:e @opl& q&m@;ﬂﬁ{aﬁ ,I%ﬁa@é%i%to% afhferal Paﬁlggffagihg, the latter

mamal s human Nistrafion ©
mcludang m&@vm mtfraarteaalpsxﬂmetaheousymﬂ'amusnuilanpihtraﬁmﬂtdmebl, isgbmucosal,

not limte oral , .20 intravenous, intranasal,
intradgrmal rg[] Fﬁ’l“f”g‘f) Pf. i nhal ation or parenteral
EL) i1 ﬁfe%&ﬂt 3veAflon Ailiie RIA& o thGeTidHE dcﬂhﬁ 2PE&RMRcules of the

intraarterial, subcutaneous, intranuscul ar,
preserit prveapen ag a)cm‘abr fos utﬂlfmmobaillps initen aneaujtﬁthabod}ahdt have EPO receptors.

N NI L ——

- linkin® IRSERo1dcHNE 1Y (he 'lblfgsacﬁn% BP0k BF tHeQPresehii@ledidh %?(Wl@t%Sa safe and

~Into areas of the body that have EPO receptors
effectipp transpartslysiemiyd tkass sotestteaiinto i el ¢sndy asx@sqmsmd in more detail

enetr Qn._ac e barr |
ater, RS s e BEOE Bod Bt Rt Rcien G il Db and te
lungs, it180E b BIY nfidscuRs S8R praknt BlERhi A ddi a9$ ﬁﬁxﬁ§poﬂ system for
system of these nolecules into the brain. And, as

molecgips baidrgpodr pepefration dirangh suchegas. because ot her areas
d th t
t s a‘? the i) d&%f:jﬁsﬁvei'i:’if? (ﬁfe%ée% tg ﬁas%ﬁ% for ﬁategﬁ,%li{gewher}ﬁer a

. pMIcUMilIHEDJhﬁ&tﬂﬁs ﬂi&ﬁ’uﬁbh@ﬁﬁi’ty of BYEIpEh@R B, P&texadipR, an assay of the

transport systemfor 30 nol ecul es having poor

- presenfigNEIORMBHS mlwgw hetherrn medidied BPG}H istissupaiatectiveel.e., an agonist with

y
regard gget i %}El}]dldgng uéea hgféil? Q{1§%nf1 hy: &Eﬁ% i Js 16{1 tﬁg b{(ﬁldest sense and
lncludefsummibmder;ahaﬁmlrmf: ﬂmidolggiwlm:tﬁ&@of Eﬁ&tl@dﬂ?ﬁbl &1 a simils amyiner, the
of the

-9



10

15

20

25

30

35

present invention may determ ne whether a nodified EPO

is tissue protective, i. e., an agonist with regard
to endogenous EPO As used herein, the term"agonist"08/03/2007
term SantOfist s Litd iR HRANEAestSBARCaRT T cIRes! MG miI&Rle that partially or fully
nol ecul es that mmc ;he.bloipglcal activity of a’ )
blogkgtinhibitg; poneytigligessherbiotagioshastizety of hative-RP@ 8lnggk 20dpdiment, testing
’ st is used in the br est ns nd
of a AR BPORES el o P o bty D RERR oY P8 ppcifeuron assay. 1n
anothahdnibodémem) the esshy af the @sestiteniain@b® #HiveBles AeteviluhtyorOdf a particular
native EPO |n one enhodi nent, testing of a particular
EPChpcyvgcistiesvarigussdesydis sueh ssdhased &cal sthamiagatyetina gschemia, spinal chord
@@ biGRAIAPLOARY ERARSSAY. | N another enmbodi ment,
the assay of the present invention involves the
evaluation of a particular 5 EPO in vivo using various
F Q§sa£2 such as the rat focal ischema, rat retina
un _ a, spinal chord trauma, and bicucul l'ine
S €3 sBudiBHB the bAWBAIuhE Béltioh Yvaridas MheiHS REHorkMetihal flife of EPO
background section, various attenpts to Increase the
havefbger syceessfudin tapcthe EfOremalogb beve sloogadsifife amd mamtain keythropoietic
. EPO,anal ogs_haye, a nger half-life intain. .
ity Ao E daf pb Doy it Junegf ulfliuehaVt aipigeluded
additnakOge antihdadi@ BeREndRAFEPO, VRihha¥BonPinBlude taBbMARAe chains, PEGs,
additions to the am no acid sequence of EPO. Such _
and prefgintseawances dlQrgryes dt i entjeipaiedthetthesesiddiviogs may anterfere with other

.l es. 5. 0.8 ti,cl pat ed . t.hat .
o SRS B PR i G
capatibtyeffithesmoleclPOWithsahbeisg bhmdttd &ﬁjdparﬂélﬂﬁﬁﬁédry,_ethe placement of the

e({unctionality and the transcytosis 15 capability of

addeq ¢psbohydetie sheansup thedd Brisai negtidotsarence manatisal fupetinnglity based on

. r . r 3 . . Varat ",

mpokfugt BB TR L e prAdS SRR, B icon e

carbohydratei chaiab,i whetliza sdthirothe O’ Bpien pagtize sefuchbd or qagiié ofthe O’Brien
Wth re%ard to tissue protective functionality. In,

PePUCERGHYInGH, ar¢ beliexediochave ap BERS dndhethesrdimgnsionnb oFgptation of the

moleditd. 'Hd? ekiiBpl®) BihErReRblHGone g%ﬁat% d)? lﬂrleslkigf%cﬁg, thbSdditional
O Brien peptide sequence, are leved to have an
carbolyfdrate chains may bidek er arkiarof tisd molatule thaeisteasantinl tofthd foacthality.

nol ecul.e, .For . ex le,. I .1 hree-di nensi on
Furthea Biors i heliesnd g??ﬂ%én%?fg%’{ﬁ%g}mﬂ’ﬁ%%ﬁm qvg g atiect on the
functi?ﬁdg?ﬁbﬁ’t% 3o _ﬁa‘il{!SARHé’ugﬁllee%f@inl?arrf?(yiﬂfin Eﬂ’e& Ll)‘?ﬁé‘iéaﬁliliar with

is essential to the functiona urt hernore,
several methwdp ef adslingiont dttathin g edditiohed darbbhyabiates, ipolyethylenalgheols, proteins,

ot o B S 5Pl Friekgite o rBse W0 idiicne] cackitPyarats wilkbe

repres@ithtivEdf obifer haditibhato (M6 AdlinoSeMERkbdRreP®. of adding or

attachi ng addi ti onal carbohydrates, polyethyl ene
gl ycols, proteins, 25 etc. to the am no acod backbone

@;nce to additional carbohydrates will be

. PO, ref
me?é’ﬁ%@éb‘éen %lfa?’ @ of other additions to the ami no acid

DBs ke B poEXibilithi AU trRlcafbBR iR cﬁfﬁﬁ@ﬁiahiaﬁécﬁﬁe functionality of

eval uate the possibility that extra carbohydrate _
the glysppiptein, flg/prasent inventes studied fooms of EPO@halogpibahkave five N-linked

b B 0l AP iR v

particutdnatha énvieappased dn BEPO 4ok, Whefeitk@id afdbp Bhyetatdycdfiafien site at

of recopbinant EPQ). In particular, the inventors )
the 32 graing agil, EbesharsnlEdn abans pSr-1eld leagerdwifJife Mapn resqmbinant EPO (epoctin
alfa). 9l ycosylation site at the 32 amno acid, which

results in about a 3-fold longer half-life than

rAdthonph thinEP @REal0g pppdarel within the cerebral spinal fluid after systemic
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alfa). 35 Although this EPO anal og appeared within the
cerebral spinal fluid after systemc -10 08/03/2007
injection (Figure 1), it was surprisingly not tissue 08/03/2007
injeHA (Efdutd/ B), WhaR s@x‘f)ﬁhlﬁgﬁﬁﬁ)t tifkug pRHQHGE WS chab@itedlin'd ubquent P19
assay (Figure 2 This I ack of "tissue protective
in vigrordssAyt(Yigness2)u dt@fdlssmmprawdﬁm aptiyity wes uhekpketed. In addition, the
rotective activi r oduce ,co atiaqns . . .
lack V%'\Qt’géﬁ% gg &e(ftlvle af;tﬁ‘élg'tl}}@ﬁ?md c Igatlo&gtwhgﬂ{lrlgecﬂé %ﬁag@gnt n anemia
patigiad if gitiss pitivies VB theﬁ&ﬁﬁitidn@ ASyufrBRUhé tlﬂ;ﬂe bRfedtive 8MRAbility. For
protective capability. For 5 exanple, if the

exalwaiﬁlf F@él@é-%?l@tmeﬁepw ERtymgles enmpesarpetioissug protaciive grdogenous
EPOPop {h%%éeiﬂ ﬁ%ﬁl{ﬁ %E%;)PIO%CHK/Q ?es%&%g p&'x? )g%@)?o in Pryor]esuitmg

triggers t Ive res
from afraimya III19§S aid:tttall}g)e éxa(*m‘bzﬂed dmm&hmme ofigtichalE P alkogs. In fact, if a
EPO ana] og

patiepb gy Seur#q d%&eaﬂ(tt&%u%%wd Fon S sl tbeanare @IOJé’meffé%TéPg from the stroke
may faE@Qﬂ;@bé@r@&E@ﬂlaﬁ H‘?ari 1Hg1@{(ﬁ1'éil PV (sgs |t1‘é9€‘3 WERU R B addi é&%r: EEZI

strokK act ual y reater t an 1n an i1n

n oWl‘lﬂﬁ eat ‘@dhwgtth bahowER—®0 annbmgculﬁﬂthWnyl thiniding siggests that at least
this findin

be bound t articular t
one A iBBarer i Car N Q REHOE Lot Riiis n pronal isuiet oy which
mgnaﬁff@d[fﬁ@@ﬁbﬂﬁhiﬂﬂ?‘éﬁ*ﬂﬁﬁgﬁé re%ﬁfs@fssaﬂdr’[h&%li‘i SR thhi &e?tldﬁﬁEPO analogs
for which signalin ers fromthat of erythrocyte
may yﬂww@oge@ﬁw ER@msabilgy o bind ko thiratersien oftha réeppyor. The distinctly

A I EALSERION o e e
receptirfsig@bBng odus g figrtiodtlyi dvifére@EH® I*é&gﬁ&ﬁ@ﬂﬁﬁ&ﬁg S difffREnt domains

and t hese EPO anal ogs Sﬁ est that 15 receptor
of the, ERA anqleryle da drdt, while the FPD tspentergens prossin ﬁ@quem@ has been reported to

be idén?f:gl?h Bl e{gﬁé&%@ tg& ﬂ%]eltrftg%#{l] éleeﬁﬁg)rrsgtglg% ﬂ?i%n agﬁrélltggf tgg Qeuronal-type
recepmcﬁmtdiit@: ihaigoliemch Rivay tied th@EPOQedeﬁﬁiﬂ of ﬂﬁbr&@yﬂwe See, e.g.,

Xpressed by the erythroid ecursors t he bi ndi ng

Masudt, .5t 8l -E10{ rbomedfSe hiA0Sc YHd 99 dassomnablye fegitiprnces arise from
acces¥dry pRotdifs MGHa e§, Hl@?crgte tﬂﬁ%ff&%ﬁ}&?@gﬁﬁg g&h%%/so{arefe&%%e% han those

proéryt hrocyt
activa@iemth@@gthracyROBatifatioh @&@'amPlﬁﬁmﬁtﬁ’@ly thit d&&eence in affinity is not
ccessory protelns

i f.ferences ,arise from .y
modifiod et Igin dpEhuco fighb Bp Gristeom ﬂwaatsm%%exa%eddlf the neurally-
activeARIiRY 6Guld 18 Rhd ﬁkﬁ*ﬁﬁll A6 gﬁb?ﬂmb@ OE f‘é@ﬁuﬁ SBBE. 14, In addition,

| itfference In

mat urati on program nte ti'ngly,
EPO pabduced by asteooytes (whistliif preshnimbly t]mshme pratiagl produsoet aylodter cells such

o i BT bR RSB S 5.t e,
269, 19-@88‘-% 1503y | PlER OB ORD A8 U POt redalQf o df’tlffeljeﬂt degree of

dition, "~ EPO produced by astrocytes (which

glycoqorlaélgunébl Whether @ardesmilab@ﬂmtuqa} bghnd@dsdeyseetitfﬁ:rermed; {nsaffinity with

these lﬂ?g‘{“ rﬁeegﬁgggt%{gng %?%léotm ] mal Igebr \Ilse(gf\s]olb%%ua tr](%fr]@g'l‘ce

2% dikih 38 11R3retB 8o EPY ?ec@btt)f ﬁfoﬁff?ﬁg%@é@ﬁfﬁ phﬂeﬁig th&IBPO

result of a different degree of ycosyl ation
recepwmétl ﬁ@mplm@eae&ravhxdt eoumberof &dltctd asionsp umbeisl@@truncated soluble

receptéls SIS SR, RN o bl b, 208 R SODYRRE B P, michim

Bmpk)@bwc@ ugo3 G|69VRY(Q998)| Badéhic.] Q1L Gede4n rz@@@wgwgf CBROK ., et al.,
I Ng accessory protelns the

recept or nodif
Brain R@d@gﬂirﬂm Kesy 810%%6209% Eufitgy Mt ¢h, Ludkqmiendi s@ppl 3, 444-5 (1997);

Westelﬁgfdegt@lo\r'ﬁﬁﬁfe?gtsL %‘]%Irﬁglv@gl . ]E cf%%% sgé él 8¢ |Ir11999)' Whether

any of #28¢ vetSiénSAfserva tin neuraReffea&i oﬁEPO aBioGbinains B bodstsAdhed.
1403, 169-78 (1998); Barron, C., et al., .Gene, 147, .
263-8 (1994); Chin, K, et al.,



10

15

20

25

30

Brain Res Mol Brain Res, 81, 29-42 (2000); Fujita, M,
et al., Lukema, 11 Suppl 3, 444-5 (1997);
Westenfelder, C., Biddle, D. L. & Baranowski, R L. 08/03/2007

Ki Geurth 88 Ebfs disc®Red BO8e B2Q gfol83%he oVﬁﬁ&ﬂ‘ﬁépuaé hQSrBéeﬁ?ghown to have

_ these versions subserve the neural effects of EPO also
tissyeamalieptsvetagtivity dotize rtiuhad crythrofoie®y 88V 2PYOTvitro. In fact, an assay

pertiid D pRlo RS HRERb T ot RO Bl WiBin e OB

peptﬁﬂeﬂieﬁﬁhlsﬁ‘z&ecﬁﬁlht the EPO dhaldigllicked ByduePRot8dtive RASDAIRE] This result
activity in vitro. In fact, an assay perforned on an

suggepiothas PN predificabionsdp s QBrisadwnltidss pesblay dheadditionaif sarbohydrate

t S
iy SR 8y 1 R, SR PP s o e
o Bne1$ péqttids likelygestas at hﬂfag@ﬁ:rttt@mdﬁﬂﬁleh&@hbmm tochted Wlthm the body

O Brien tjide, such as the additjon _of carbohydra
becai HG BelTh bk Gl Kalherem P Bk S ARIIRY 3o nd fribe EPO receplor, As
such%fh@trﬁk B 1rﬁfbagﬁgﬂf€ncﬁlt 9 oﬂnﬁlﬁy POl GRink B95nd R lfﬂg%\?né% the use of such

Brien peptide |ike acts” as an-antagonist to

an EPQeanelogodbng ifsis Eﬂ@vlecbdmt EBOwvintlogn with enduafiatioeiodbs ©’ Biien peptide
t he endogenous EPQO s il

woulfids ek st atietls razBBiiion b oG TSGR, SSts Spehei (gt mbtonenron

assay 1838 vivg ats 23 Such e theOht fo@hl%dheﬁﬁ@ %i&ibﬁlﬁné 5@, rr@tbf@ﬁnal ischemia,
is likely the use of such 10 an EPO anal og.” Thus,

and spinaj gorﬂélran@aeesavmt EPO anal ogs with nodifications to
the O Brien peptide would also lack tissue protective
capabilities in other in vitro assays such as the rat

Recepmt Mir@nTraasgeyisand in in vivo assays such as the
rat focal ischemc, bicuculline seizure, rat retinal

i sleviagihg sama kg Osasialngl as @bp'e, 1-p-asmEP Qesalpg withefi el disked carbohydrate

cham'ygaingﬂa?éh DIRNg W@g%d 1%1% g@fatteikﬁ ?l?ve eEErﬁb%ﬁlgt J:Qf%)?ﬁle inventors

studleﬂaﬁhb ahaldg’ ahhlht)ci@a;ra%rsé drilasdbratintbartier. IhRHPIOWRLbg appeared within
rbohydr at e chai ns of reconbi pant EPO, the inventors
the cqghrah wenal Reidalar Eﬁg«%mammttoy (Figuresd\andsd. Withowt brig bound to any

partid ARk BR T ik BEl v$§' Fhu ng ] t er o RER g%cj\é%h{% iRactti6od brain barrier

cere SpI na emc

.becal(sEﬂ'g:lﬂapﬂ;laﬁesaﬁodnﬁlg th&/Blobd bitaitbedrrigr dlstienprése tl&rlilP(Z Geceptor and provide

rticul ar_ theory, |t i s believed that the EPO an
an angigmigsf Basit,o FSERIOR-FedintRd dpansyteur %méh%p%&hﬁwaéﬁm? tion into the
brain. bﬁ§ %@Poﬂﬁ? 3&%9‘114:?11 ﬁﬁmg@feg]fﬂj LMo leﬁ’@ s@f;éﬁé@gd to be able to
barrief also express the EPO recepto provi
traversmthe bivoddiraib daireer fas wellas eplied bamieed witke dapiliza-ies eypressing the EPO
fromthe peripheral circulation into the brain. As
recePQfich, ot her systenical ly adninistered EPO anal ogs are

akpsgamb WebfNe @het]ﬁ@ SnAH) seofttﬂe ?ﬁ&%YﬁEa%@ bt:é}{esh*a'wma nfidthid

barrler as wel as ot rrers wth capillaries

' erythremﬂtecsmtwgy ahibc BRORS of etlemt some bfithe fimctivea ity o€ endogenous EPO,

e A S P S DR R EAE o B pconsit o
endogdiious FPES. S&VERtRkol tﬁé%’t%&én@ﬁﬁ"ehﬁdﬁ RuireadPaLRYS a&ﬂg EPO of the

there exists a nee he art for a long acting E
preseng frventiert frabnat smbfl lncrcases ﬁ@ senumhalf-lificas eomglaradyto mccombmant EPO, but

ason AR T LA BRSO R Oty

~ the trahstyeRisi @pabiigt Wieloudetholld afﬁaaﬂ‘%mg P s péRiB@kichlal HeBeficial

as conpared to reconbi nant EPO, al so nai nt ai ns

PrOteﬂt#éﬁ%@ﬁlﬁﬁ@quysﬂm@ndogenous EPO, i.e., the tissue -
protective functionality and the transcytosis -
capability. Various nethods of nodifying EPO to-

provi de such a benefici al
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protein are provided in the next section. -12

08/ 03/ 2007 Modification of Native EPO The | ong acti ng
EPCs of the present invention may be forned in a 8/03/2007

MoHﬂcEﬁ&ﬂoPﬁa Bpo! N general, the long acting EPGCs may
hem cal | y modi fying the carbohydrate

(s l]@'ﬁﬂqngﬂ¢ang EPax ofithegdestnt mhtmtlﬁi?@laym forswea in armrlety of ways In

R T TR RIS
(sugef)dngias kh&PQ the ReOCAG dsie® Hélleln'\lrﬂe'téijﬁ?{&ar‘tﬁaﬁgjd&el dhﬁiﬁg’drefer to the

oli gosacchar| de chains found i n EPO anal ogs; and

N-ligkadeand Qrlinlestdyadizasasclunidiosbains Epod i ertakenous EHEY, therrdilntional N-linked
and 6t i Wg%ﬂggs?lccgﬁgde cl%lxésr}gu ey?lo%(ge a[l%ggte nd o(tllié cgrg)ohydrate chains,

reco

specificall ¢ Biigan blyaind) btdched @NEPOW th the tissue protective
In _addition 10 EPO

capabi | | ti es of endogenous EPQ
§1 nafod B« BNPEAOBHOK [SEoRbigItEPA isawedifas sradifingtipw so as to
o O VAN B B Ay, o,

EPOpaplogsiasc cnntempldtd‘tbfoﬁﬁlodﬁicamrnﬂncaﬁimg toSEEIpre e mvéﬁtldjslﬁdwdmg the
etem EPO anal ogs" refers to npdifi EPO

.herein,
addif el Figh S el o L ARRT D15 RGP PRSI - P AR amino acid
sequ@lﬁ;@b%@m@é@ﬁ&mﬁ Nk RerAN P ardlogds® Bthes B0 HEH%HtEP@H%BIecules that have at

O l'inked ~carbohydrate chain.°In one e
least ppondditiorad Nolidatd fearbohydtate ichainiaod/odatdsashote additiandEOdtked

carbog&}i??gdcgli@; | qu)lfle ?}lwéc%ﬁ'élpﬁ L > ta.g)% uvénp(ilpolér!matﬁgqatlon does not include

any 2atiedhNBiosy lhtlilﬁh $ROwaa élﬂ)uij QRirCdcidsHFHIAS B peptide. Tn another

addi ti onal ycosylation sites within about 3 am no
embogimery, ¢ EP @eﬂn@iogﬂ%emnqiemlu@eanﬂ additionall glygvsylatien sites within about 3
the EP . a aI l.u
aming 050 SREI0"BHOP patids T PEHIERERET sBhainteff sheng Agtoe does not

inclugegyi zﬂﬁltloﬁﬁi @Rﬁsﬂﬁﬁ&&ﬂte@%thﬁﬁ 8 (Perids peptider
nodi fication according to the present invention 20

D AV ERQ@nal RAmaytedsodieaiserd far n a@m gcqondmg to the present invention
B8 B e L P Bt

the additﬁ)n@ Birbehydpepthats domot Blosk tife O Bien@lplidsSsiuse a loss of tissue
rotective functignality. In_another aspect, an EPO

protediys finstipgalitynincaother aepebion HEQ nalogdsanienplaisd for use in modification

acconﬁrriéig ﬁ%%de g?es&ﬁ 1ﬁ%‘ﬁtlpﬁ ?fb%xg%méqﬂét%@cp lg%sgltaﬁgn &(?% Dot inhibit the

gl ycosylation does no
tissue prajeateifurectibngdiy obthelpeptydefIntstilt apethtd ddpect,| 4 BRO |ai1a10 g may be used

qa{ﬁﬁt her aspect, %2 EPO anal og may be used 25 fo
for mogificatiop apqosding de: @rfﬁsnttlevw@nﬁrfé@@ﬁg thaht}@rﬁl.seﬁe carbohydrate chain

(or leﬁf ﬁ\{hé‘jbﬂ@ni{%’cﬂg Cf6r éx%m [Ee eﬁ é@ﬁmcﬁﬁ oﬁﬁgéng g%réﬁﬁ&/drate chain at

l'ess) int Bri en pep or exanple

the 38@ERGENE acid andan additorad bzgtﬂol@tdeate bdin wathin thh ©’ Bﬁeﬁmﬂﬁie has been
rate chain within th

n additional carb
showr5 iy %éﬁﬁ?%@f’f?a%" ity @ %vr?tsmr Tilibian B angles faying one
carboHIPHEERAIY 6 RFEAYIH Yr0d %ﬁali‘rﬁs c}H R 6 :ﬁ%gﬁde AR offefdplated for use in

anal og having one” car rate c
modifigafidio Hy@nat:mbochments thmcaﬂt@yd’ra&' u:ham qltalphwd:te thes38 amino acid may be

n ted for n. 30 nodi fication. In one
rglocatgﬁﬁ %)févﬁ}ere ?lﬁ%o%gﬁf’%?fﬁ’&‘r ate chain attached to the 38
ANbAIEifG S dx BN edEf mﬁ@ih@ﬁﬁfn@ QC&ﬁdlﬁE "t’@t\ﬂ@ & el iRGeriBn ifl8ude (1)
protein. Nonlimting exanpl es of fications

PFOVId%@éﬂﬂion@l acil lteﬁéumtmstén tarbplsinate chalmmbrm@ ofidation of vicinal

0 d nal aC| resid t he carhahydrate
hydroxSrL é&rﬂé@ iff H‘ﬁ’ s%)ax C &gl{d rgﬂ %ti,s vg}ltfttéﬁsasﬁagﬁ]e rcm%ues (ZB mgreasmg the
negat1ve charge on erythropoietin by sulfation and/or phosphorylation; and/or (4) terminate the -

-13 -
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hydroxyls; (2) replacing the sialic acid residues wth
| ess labile residues; (3) increasing the 35 negative
charge on erythropoietin by sulfation and/or 08/03/2007
URAOGRI R Yih&vitR Tor8 BsthHlex bblechfes M L H6dific to the carboh
Car_ %ﬁ /20017 car boghydrglt)é ch%cl %é wﬂ%%&lﬁgdlcg%%ﬁs o the carbohydrate
chaing bEERD wy ifitludg, oxtidedionpalil ﬁahmamhommmatioheardmmlﬂﬁodatmeamon g

ot BBt PR s R e B9 ok b e st o
proﬁhéﬁ’@Eﬁﬁjﬁﬁ@] which will be described in greater detail

bel ow and further illustrated in prophetic Exanple 1.
5 Oxidizing the Sugar Chains and Replacing the Sialic

Acid R . P h ) ong acting EPO of
Oxzh the%%t S;L‘ééa;f%& 9 L d}? ='; n which the

c aF\bc(hbmﬁifaHy ﬁﬁadﬁﬁddgaﬂgactﬂxlgﬁmbﬂhé ﬂasér@ ife@Mbiifiay include an EPQ in
itio acid residues. In anot enbodi nent, the

whicgthg ad @t%égwgecﬁégea% lz%qoa%@ﬂdemr@kgcwi sgsidugs. [n another
emb@tﬁhlgntr, fiRls Ssdﬁ IYPgiilje'fs GAd BIQE ﬂ%ﬂesg P’bﬁe L8 ?esﬂﬁl%&” lgIoH{ﬁcatlons of
I e, as conp to

an 1 ncrease ecu
this @p@ltﬁgelnmm ik€@i€ased helfdife ef thh encdedube; hosmmened msenﬁogenous EPO,

whi ch th d th d
becalis fepacipseHTis RE TGN B |XPSHE BEFRATqm sy e assoctaied proten

ﬂom@ﬁﬁ@lﬁﬁérpﬂe ﬁ}&t&ﬁ&?ﬁ&'ﬁ%ﬁe@ﬁ&ﬂ ah ntdie g&ﬁé@iﬂtlﬂpﬁlﬂeﬁﬁ&?ﬁbﬁﬁic@i@on to the

car bohydrate chains on the EPO [ eads to a greater
Carbqlﬁdmlls r(vnttheEB@ Heads bad grehief scofase inghé samgmaatfilifg of the long acting

EPOLH e fiestr) GRIFE LarstVERlent iR 19Tt RO EydiosSfy e Fiplaped by acids

aIargeﬂﬁfcas"ag@mltﬁewﬁ@fnsﬁrfuﬁbt’@h&sIIfe results. Although one
of ordinary skill in the art would recognize several

s ublthemik ongefrrdinaryoskill Gothe erttviauly rehegnied ssyerebwitabliergethods for
t bl et h d
convé}tl I'Pé é%fa%{%gé Sﬁﬁsn df e ﬁﬁr N gfée ula ong st S z}]bleg{ng hﬁéllmﬁoggersgaﬁgdlfymg the

Sug arm)

sugaﬂmdilbcmrwﬂdaibﬁlat H)y(fr@iyls with @Bry&ﬁ&, toeﬂaﬁn GIdkh ek CGindi (PPoxidizing the
the aldehydes to generate acids. ents suitable
aldehv%ffs 1 REHTHE Agds: nReagaris suitablg for pzsldfzem seganwhaig to fragrabdehydes
tfl(%f:ts%ﬂé& ll'lséfll 'ah‘%g lﬂ:hicﬁebt?tra}e &ﬂqlnll &%l tHdp oﬁﬁ%sag{lcﬁl as sodium

not mte sUch a5 'sod

periodate] asd) gﬂgar oxidlakes Gmch Sygdlacﬂﬁseg)ai@% Oﬁeidﬁitiod,aﬁ@lledl ditisans would be
skilled artisans would be aware of suitable

awarerqg'dI 2 gre,agqntst for frapdfprming thepddehydesh jurbas Quaatitaiye Benedlct Solution
(com:@i@ﬁ?l&ta@z;ﬂ r gise F?%ﬁlﬁ{)) {)ﬁg érﬁﬂbdl%@?ﬁ%ﬁéﬁ%ﬁlnh%eculﬁ are oxidized with

aval | abl e n one e
sodzumqieacddt@m(hﬁlﬁhmdrﬁltaiadlth\@hnhtm Bemegiet S@’ldﬁble(l:ﬁﬁhér) to convert the

1deh rther reated with Quantitative Benedict Solution.
alde 3(‘%? %F‘S‘ Yo convert the 25 aldehydes into acids. In

aﬁ‘PﬁrR)ﬁ{er @Hi@@(ﬁhﬁﬁman 55 démne?%ﬁ%gggtngia Fﬁghc acid residues,

about O- sialié acid residues or a
or an K& m@ogthatfmgsat lerastemcaatbohydiatatohamhhnt rhadkh atsialiaakid r_emdue, is

. sialic,acid resi i S. subjecte idation usi i
subjecgl o 8O T BEad sy GHYRF oGP APIPTERBERRymBEbS St decording to
this asp6&t OF BHeNBvenfon il %n%scﬂqﬁonﬁfof Ehe) Wit Qﬁttﬁe@gmglé aéids reflbved from the

or f3 form of EPOvvlth all the single aci renove
terminflk enls Dﬁ@lewbpbydmwadhamnd Eraﬁérablbi,ethtsaasiadﬂeyﬁhmpeleuh as weed. Once

ooy SR B e BT bt ot souion,

to trangf@fHthe @&mﬁd@ssmgjﬁmag tative Benedict Solution, to
transform the al dehydes into acids.
In yet another embodiment, a ruthenium tetroxide system may be used to generate the

acids on the carbohydrate chains. Given that this system modifies the galactose chain, even if the

resulting acids involved are stripped from the EPO molecule, the molecule should continue to
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In yet another enbodi nent, a rutheniumtetroxide
system nmay be used to generate the acids on the
carbohydrate chains. Gven that this system nodifies 08/03/2007
evaddema M SRS Bvé& Rice thee%é?a'&tdsé chdd thrhiehdthRtdh@ed Screens for, no
i nvol ved“are stripped Tromthe EPO nolecul e, the
longgpexdetel e shoul d continue to -14 08/ 03/ 2007 evade
renoval by the liver since the gal actose chain, the
conponent that the liver screens for, no |onger

Increasint he Nep@hedTiange t he Negative Charge 5 I n anot her
the present invention, a |long acting EPO of

aspect of

Che rogssatpechividhe Prssent énvertéinmya dongyacig FRE of §he pressst invention is
fornfad %f%ﬁdiﬂg Qﬁl@zﬂ@st &l/de %hB Jbﬁﬁt@? 3 P F?@%gl’ec '\9]{]01)(%11 increase the

I ncfease"the negative ' charge of the nolé€culé and

negatile clednge ofitbe emdeulervad hiadrébyl infreasefthd hadf-1itd efchd molebiile. In other
of the | ecu

ther words, the. n tive charg PO e .
wordie % biedtive chirgt 6T 155 EG! MAlerUA medinecRecF oty by 64 et gvhich involves
the tfabhBSEES suPluryd gfotpl X b sOIFAY BorddrOMn@, Sl b AltR e dRARE ma also be

And, the negative charge may al so be 10 Tncreased
increpsadrbydotedduging pitesploici grogriotoma ¢anbahydratar bohydr at e.

R A R IS S —
Highth@éircPONeME Ygrepititp 38G@IIRYBEinE & NASHELIRR i oHPrO@dareND¥Bbtes, Vol. 32,
Sul fation Procedure, Diabetes, Vol. 32, No. 12, _
No. 3 Pepayeher 1883 Fargxamplensbdin sulfation wascdrfied pwrin wa erganic solvent,

) : . | h '
such §f Uiy el oD DR TS R S condititbe BBencs, o -
dicych@@ryliscaridimi@s(DE Y, adba slitycd 2BEXThe §eprdrasisulfhtit can be controlled

(DCQ),. .and a_sul fate donor. The degree of sulfation )
over gprighiéold singe by varyinb e amarntignadessimgngenie Adoygh ganyentionally

' ta. C e
prepe e B Bt SO0 2P b ITRR e bioppiully gfh slfted
insulimapagic wittsthk Ponggdr ameiswiatigd bes@en U9 pelobant 8Y ipbicesfoftimodified
. .sulfated insulin made with the Ponger process varied
insulifet ween 78 percent and 87 percent of unnodified

i .

5 O By 90 DL SRR e Sy e
amountf ofsulfitatn and therdfordithe séromehal féfeof thenchealidalllyinf@lifiéd EP®. For

R WA TN MG T M T
dissoliiAg BPOPbEIERY anﬂ'bg 0t YéROodeRA N soggblggaﬁ)o?ﬁﬂigg );Jr%‘g%i)ly DCC, at a

| east one water solfuble carbodiimde, prefera
tempegaturg of abonydfGt WheledPC@loprefeded avticlselfddonss, fhoeé ef ordihary skill in

the syl fate donor, th f qrdi Ki.| | 25
e o e SRR S R e oI ket B o
donlas pfRtduse c B skt BMGSEME phB‘élj;ﬁth}l&an of thd'EP@lusing

rocedures can be used to control e "phosphoryl ation

phosplgric avéd EROOuBasthe Phirpbuhdonar. Agiaih, (HIPBYspheric heid is preferred,

RISt BB L A IR b Bergttion of

EPO. sel ect ot her phosphate donors to effect
phosphoryl ation of EPO 30 Term nating the
Car bohydrate Chains with PEGs The carbohydrate chains

T ermizﬁ_c{ting? 2 @@%gﬂlﬁrgzeb@har{;%d#}}ﬁ ?EG? y the addition of - at

The carbohydrate chains of EPO may also be modified by the addition of at least one
polyethylene glycol (PEG), a compound with a long and safe clinical history, which has the

following general formula:
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a long and
safe clinical history, which has the follow ng
general formula: 35 -15 08/03/2007 | | | | Ho GG O 08/03/2007
CCOHI Il HHIn HH The PEG may al so be a net hoxy
PEG (nPEG having the f‘PII W ng geleral formula: | | 1
CHao CGC O G C H o cH ) Lnconegyenbodi nent ,
the PEG is an am no PEF pteferably ajnmethoxy PEG with
primary am no groups tHe tetrm Hi EnPEG NH2) .
Pol yet hyl ene gl ycol chains with primry am no groups
at the termni are very useful functionalized

po The amno end u MPEG 10 _NH2.are no .
P bTPEE mar @ Pa e b S R e e alyakepmeral formula
groups that are present on conventional PEGs and they
al so readily undergo reductive amnation reactions. In

anot her enbodi ment, the PEG i syanuel gctrophilically

activated PEG such ag WPEG succj nilm dyl r opi onat e

(MPEG SPA) or nPEGSutet nifriayd—putam eo"FnPEG SBA) ,
3

pol yet hyl ene gl ycol (PEG, a conpound wth
[
I

both of which are co rcially/avail abl e from Nektar

Ther apeuti cs of Birm ngham Al abama. In yet another 15

enbodi nent, the PEG is a nethoxy PEG hydrazide. In one

enbodi nent, the addition of the at | east one PEGis

achi gai¢eghbodane itHEPEGHs ¥ dino [PHG, Pt Rblyasmeths 6} PEEvith primary

. above), followed by the use of cyanoborohydride and an
aming groyips PGS terBhn: (@ SkpTNE:) EPelierhylar elieohchsins W primasy amino

ook e 4 e SEh PR By RSB Gplon e

NH; wieinadre peantue @svaad statuide agéms than tostiyiedydl prinps @@t are present on
chai abl e periodate is_sodi um neta-periodate,

conv %eglsﬁ%‘é%%uﬁ%i%%ﬂ%ﬂ Tepdiky nderan redyqiymamiiagieg reaptins. In another
embodfhéR AL PEERY ah BRP:, iy ‘é?rf’va?éﬁ ﬁ’étgf fbh EXHPROYGccitmidyl
h sialic acid g n

which tinme the oxidi'ze roups o
propidhdte GRBHGeRH AYos aRBGusu@aminidil pstaadatERAPBESRYE), both of which are
subj ecte 0 at | east_one amno. PEG in the presence
co Cl%@%ﬁ@g’afﬂam }‘Ia@?r ERrineiies piiminghais AlabHap, Huyet another

embolitteniltBe PRG ik h MctiRAy PRG-hilRhHQXY - PEG hydrazi des, which
are comrercially avail able from Nektar Therapeutics.

2%n pre embedimente theaddition bf thetae leasidine iPRiG sfachikeedatia beidstion with
. one, PEG s rfor by.the attachnent  of .PEG groups

periodBfF e eloid G R 5t TR OBSoh BRI AR R0 PEG. For
examj$1a) B0 @5 &1@udrdagebe fifsPoxi8%BIRAE o Riiodsttd &, el g&idﬁ%@, fora

(having exposed term nal gal actose residues) in buffer
predefegningd geriodsefifjracatadom dergedraiute; sdiahirddiwes gldelmydes i the cyrbohydrate
chains® V& 'srlli?al%lleepefr{oggt]e% s%'ﬁ?&m }n%taggerﬁ%ﬁgtte?wg}cg?p Xoolllgenslerlcﬂlllgrg%ailable from
Sigma. The periodate may then be removed by buffer exchange, at which time the oxidized sialic
acid groups on N-linked oligosaccharide groups of EPO may be subjected to at least one amino
PEG in the presence of cyanoborohydride. Suitable PEGs for use include, but are not limited to,
methoxy-PEG-hydrazides, which are commercially available from Nektar Therapeutics.

In another embodiment, the addition of the at least one PEG is performed by the

attachment of PEG groups to terminal galactose residues after oxidation with galactose oxidase.

- For example, an asialo form of EPO (having exposed terminal galactose residues) in buffer is first

subjected to galactose oxidase (cbmmercially available from Sigma) to generate aldehydes in the
parbohydrate chains. The buffer may then be removed by buffer exchange, at which time the

oxidized galactose residues may be subjected to at least one amino PEG in the presence of
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car bohydrate chains. The buffer may then be renoved by
buf f er exchange, at which tine the 30 oxidized
gal act ose residues may be subjected to at |east one 08/03/2007
] in the presence of -16 08/03/2007
Cym%ggno @E@%ydride. The net hods provi ded above are not
I ntihedexhdds phevidadrbbyvage ast inkeded orbedimigihg aetheads diiet methods may
b be, used to preﬁare t he conpounds_of the invention. For
e ussdiagireparethe gpmpoupds pf the Anvapgon-dForesamgle: 2 skillgdartisan would
reco@RiRk kfeablitdo¥li P b B eRET hfoﬂkf%cqﬁgdsfth %Petaglg%ﬁmg Qcting versions of
creating long acting versions of 5 other
othed EPOvderivatéess sudhnsdlee tidsae piosstige pytotieed divdosey trokiterestional

i.scl osed i naf Jj I l.icatign

Pablafn S Suy Bt B 88 A BatenbtMinicedhn S Ai/oosssis and
2002002/1098AEYSwborRRARM 8P FFERAc MG h B chitesy.por at ed

by reference herein in their entirety. Production of

the EPO Mol ecul es 10 A variety of host-expression
ProdiREb 9L Y EEE, lylesbe utilized to produce EPO for the
—‘mu"fgagﬁm% acting EPO nol ecul es of the

I nentieyrof hbstadxpleesibn e¢ddsassie@s nfyHetitBized ®PrE6GRBIEPO for the

vehicles by which the EPCs of interest nmay be produced
manyfaefues M deng g FPRureleswes ofifhe invantins. Sash ewrerprsssips systems

(I a0 At i :

e Bl Y VAR RP QR Fferl AT GRS wld Bty purfid, bu
also repthiséntedilethyt ihay pdice transfoenal griedsfetted withithelappTbeéate nucleotide

BRI C LN WO R A L T

not ligfited R&!thaBitia, ihdefd @Eﬁt, bmh ASHC Inchld lﬁh‘l’?‘aﬁleﬁgﬁ s’g?(feﬁﬁ,t &&h as, but not
~ _wWith reconbinant "Vvirus expression véctors (. o
limit¢shiouinssit celb Jysteomstiafentied gvithrecdmbrigara oinus gx RS qprvediocs (e.g.,

o8 AR e BB G s L Sl s

infecd Withf dcOOMEBInAM SBUE eMréddfon VeatWé (e. é,%ﬁ?ﬁ&v&%&hﬁ Vi USaMV:;
TW) or transformed wi th reconbi nant plasm d

tobacex prosais vrns, TAEY berdransfogmed sdth Fecqpitasant glasmishexpiresisiog vectors (e.g.,
. hropoi.et i n-rel at ed | ecu) e .codi.ng sequences; or ..

T ol oA B b R e e o R O DR R &eorBpation ot

systerfis, gncludiid B8@an 6Systells) ¢ BHNT1888, CGI. LHOABHRT, RO 3T3, harboring

r(_ecorrbi nan_t expressi on (":QI’]St ructs COI’]t al ni ng pronoters )
recompitgny BXPIessiom cORBIUgtSTORtaining prommaiers derivaddidans theegegome of mammalian

novi r us

promotert; U vac&iKiapiB OISR progiotdrn addi tion, a host cell
strain. may be chosen that nodul ates the expression of

-t Freadduden e dast cel gliainary, begthopradthatireedulaies the cxressien efifbe inserted
seque&nc%g,ﬁr%&@ﬁ&t and %ﬁ‘%éggseg' &%g%e:;ﬂﬁ ért%d?%tgbo neega%§ilri}:co uc %g(?elpsfggd Such

- cells, g}% ?Il’lét@Logljnia%Zﬁ groPr{o?&? %rgli[r%m(%% e ”&élf%{{‘;t!%sg ie%g él\&/"lr é#%gg’irus late

icat1ons proce
modifizatiomsend tragiesdiny oftgretefnprotu@nmal bt hBp@tat &irithe fulstion of the protein.
known to those of qrdinary skill in the art, different

As knowa fo theps of piginarysdbingthe attedi Henenishast ecls hayggpecific mechanisms for
feanslatios : UEieat ] ‘
the poRQ®drisfatiBha égi}ﬂ@ ag@é@ﬁc@?éﬁtﬂ%pog:ﬂg%@g%%d gégﬁe:pgg%%ﬁ Appropriate cell

pr otelns a
lines oo hodtagsterny sancschosen thensiro sicorecensdifieatidhend@io@ssing of the

sing of the foreign

- fOfGi%WE%t%é ggéfi?sosg% a{l]g {4 ey ?%K%WW el gt pesessing tﬁéi{lﬂar machinery
- for pro?}?ﬁfiﬁgé‘sgﬁlﬁ%f o drith ) edRGLR %ﬂ%cg

f .
rimary ‘transcript, %%ﬁog?%g%ﬁﬁoasﬁ%&?ﬁ%ﬁh%gthe gene
produgp huyhearsed. a$tchmanimaliz lysheellspinoliding umankbestuss, inGudébut are not

limit%mﬁggﬁﬁzma‘iﬁgﬁﬂﬂ A YL BT 89S T°8hd Wss.

For long-term, high-yield production of recombinant proteins, stable expression is
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limted to HT1080, CHO, VERO BHK, HelLa, COCS, MDCK,

293, 3T3, and WL38. 35 For long-term high-yield
production of reconbinant proteins, stable expressi on08/03/2007

prefbfed. “Fof DR NS/ 20 %fies i ?gtﬁﬂf/ redsPhe REGIDIEnt ]%3? Inoldc®Srene product

that stably express t e recomrbi nant EPO no e gene
mayrim@dgmteredm&atbe' thagisveeexpdessifa tvheprsttied nomtamngral origins of replication,

hos FEf) @B ooyt R ey rifon i kPHee i ool clomens,
e.g.,PRothoter, bathnbot, SRRERRS, itAhSrBA R HiRlbrs, Polyaakn B4t RINRAES and the like,

pronot er, enhancer sequences, transcri ption

and g é@geﬁtm wagker. p%ﬂ&@sd@smeanﬁmﬂucsm efshe foreign NA, dogineersd cells may be
t F he intr i
allox@%ﬂ %g?vg !ﬁ’gﬁl %ﬁéﬁ 1@%{_}] %ﬁlré%hreg %led? firﬂgt%;% gl:g sw1tc ? Os%{éc&{fe media.
The gammbﬂ@markeﬁmcthyﬁecbmbﬁﬁngﬂasmh ednmdbastamdo tHivegeleatién and allows
hed to a selective media. The sel ectabl e mar ker

cells; it St@hlé( intggratesheplasmist intoheir slypmesamesaad gramm defare fPﬁéhat in turn can
C
e LG APl bRt BT D B RRBORA) B b o el
lineSttMtexlbmsstthc BPOamuteinerchkainedearie genepantietd Surthcengivebred cell lines may
[ ]. n

be paly ?{g’e sehli Fr}nsscti%g?qgr@g e?zg]éam i recgg)?o eﬂg%%?t%ctttgc endogenous
acuvﬁ}»lbﬁh@-gp@ A4 KBl-eqM Ig@mgﬁ@gu&r oduct. Such engi neered
lines may be particularly useful in screening
an@ltmai\@bt therexpfessomplrnnderistin af amérfdogenaul EPEhatotpimgeans within a

cell Ik icrbodamibm pay e mitiBed by MR ema a el SeRis 1K pgutatory element

into tBO dE@@ARUIS: sEBR CMt1Ricbr ¢RMed WMitBbiga@smGaLH that b€ ierted regulatory
m croorgani sm may be nodified by inserting a
elemﬂﬁﬂ@mraélgdwélnbﬁdxwatbghn md@gsnoeus exyiinppoigtHn ingtein géng. For example, an
tab 1t
endoge%gﬁﬁ?]% L?%Ié g?rhéstg@f % opréa&f]e otr&srcir;lp Pna(iil %lentqoregan I W EPD gene that is

normalpefid@lekpmessgd, drﬁ;k@ibr&ﬂséd]oﬁlbat 10 Qg2 RS iR h eI 1188 @hBt B hctivated by
mut ei n gene.. For exanp an endogenous EPO mutein

lnsertg@r?ereslﬂaiory dJementihat)iy canablmﬁg @rqwtmsﬁm expregsioarnt'an expressed gene
prodl.fct f-that 2811 ﬁﬁpo%[b?o&rgﬁhsﬁl.s lréﬁ'fa gya trlla%tscrzﬁi nﬁﬁ? ?‘i‘ent Yhdogenous
[ a very OW

S ‘expressed on 1°s7 1N

EPO gemy nhtﬁ,/ l:am‘ctivaiédébiy figertion séapmgs@onsgaghhmy ¥leglonthat works across
that is capable of prompting the expression of an

Celtyé’ﬁi)ressed gene 20 product in that cell line or
MiAG v, A :
e g e

microommsmg archdliat & ipoperaeddp liskadegith at ﬂfd}bgﬁi(ﬂﬁer}tthrbpaihtin gene, using
techm\é\fl)t[esk %Er%;g’%f ﬁc!qlg%lpg esmm%qgét&g%ﬁ@ﬁ% {vg %ﬂ&\}vg to those of skill in
the ar@h:%ﬁ&’o dé&ﬁﬁéaqfrgﬁ’dg] }Sdgénnggxksbc Eéidﬁﬁ% U5, PReRPe62UIMSEl0%1 and 5,578,461,

finked wth an endo eryt hropoi eti n gene] using

and InkSndtmahinivpliesijondvash VEQ93/89292t and WOBDI66 A she entire disclosures of
|ch are well known to those of skil

reconbi nat i
-“d“dﬁqF¥¥ﬁﬂ@F¥“ﬁ%HH C14°CE gl 1 i bed French Patent No.

2646438, U.S. Patent Nos. 4, 215,051 and 5, 578, 461,
and I nternational Publication Nos. W93/ 09222 and

EgggnmagtgﬁgﬁmmgLﬂgggntire di scl osures of which are
R Pl 5 LRSS A RS B IR Y e e o

acting @p@rlﬁaﬁw&s @ﬁhe ?%ﬁiﬂnﬁdnﬁﬂﬁ BBGuShE toripRtih f BROsF thd Yesent
EPO nol ecul es of the present invention.” Because the

. 1nventqog@gvmgeﬂ@slgm qyj’thfq;@q‘gm@g@wty, a$ W@]é @s tigaye protective capablhty and

35

transqggs\{f&iyggiﬁ ?gontgmé%%g??m Shhé taﬁe\ﬂfa%nd réat%’ﬁ dlseases in

sue pro rve C
individuals also at risk for various tissue injuries, such as stroke and myocardial infarction. In
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transcytosis capability, they are contenplated for
treatnment of anem a and rel ated di seases in 35
i ndividuals also at risk for various tissue injuries, 08/03/2007

addlﬁHﬁ h%?%g%%&t%lﬁ??gﬁﬂi@?ﬁé&{t grhzghtgtgrﬁ{rﬁ Ebl&%&faﬂ:fd fb%éeatment of anemia

and }:ﬁiaits:bdweaswe mdividuals elsc oxpegiepting ddleriantion efmenaltfaoities, such as
anen a,and rel at ise i n individuals 0
AR pRR G 5 b EhediGr Famemion Medpns Bine el of hesen
inveon # ZhRéMPBlated fol Ak ireMBRAT Sf ABAid iNSndilHd8als subject to conditions
Fur t her nor e, t he long acting EPGs of the presént
resulting &er tha nermeal agimganriess e l'an@erwot’heeatlmmg tgffalhwew bruising,
d 0 ubting.fr
and ithE éﬂ(%‘. OM&%\"?@%}] gﬁfgéegg lté‘%’él&logl glg’es E tﬁlg Nie,0 t?% ang ting BPOs of the
presdne atliemigb 3 chaidrs i@ otlRasoldenles SiatBave @Bﬂpéﬂ&&aﬂi(brkzﬁ:ross barriers with

,i\/br ﬁver the present invention relates to the use of
capiliaties %‘H‘@ggg@lrﬁif’l’% of the present |nventi on as

f
Caf byl eﬁﬁlﬁ fe O&f&fﬁﬁé loggr ?ﬁg%ﬁa\% Jtﬁﬁntu Lk 50 Fgfr?ll be ncludecé in

penetrat Cross
phanBR@utient epnpostiosart tiexianpition. &mydditior, hmcbusrﬂ?@mtalm may be included

EPCs di scussed. abov be i ncl
in phgraeritical FOmRRRSGBR BL LR O wEOR I & v WiB at e onp fissue protective
cytol@atd ik PNvi MR difissBRPzRARE 8485i] BRYwPe 1 ncluded in

phar naeceut i cal conpositions of the inventionin a
bl Eedhamdecatical eempositivms of telizveption earttiine thcrgzpezmﬁ:adel effective

amoiffiife KoaiachSs EROnBREFIS MG flret n b iorgheDeh sy spit the

modd mﬂﬂlﬂﬁéﬂ‘dﬁ@ﬁ' ey ofitf ®6ids MBe pRAFBMEutill c‘bﬁﬁ)okﬁﬁﬂs &thé Mention include
EPO, preferably in puri fied form The formulation

an anmmtgh@s loing actieg EBOwd the infensigniswibgthatghe tanget¢dcagdition is treatable

provi}f@(f tﬂg Prog)gled(%g %Bg@ﬁ:ﬁgé# ﬁ%ﬁgn({%z i.{l{j}l 205 srﬁ:assgtg bl ngrer:(lk:(tjill !felow the

i nclu

phaxmaeeutiday@mpdsmomﬁbulﬁ batdcliviged ﬁragﬁﬁlet@xfé%dagel adfbuns
treatable provided the proper dose and strategy is
erfE shEmacaipal eomppsiions ebde inyentoremas indydedherapeutinally effective

amouﬁ%ﬁrt{fg;@:ﬁg Efgﬁ@a glg@ gpnlglab‘%ﬂdo#'ﬁ%@?lﬁé\bﬁﬁa nglgglftl of a%h%nz{cgut?cally acceptable

carriecangzds iptdvidesthe fforithfor pmpeﬂﬁdrmmstfatjoﬂ faqhel ﬁﬁle@t In a specific

éiherapeutl cal ly effective 20 amount of the |ong
embodigient, fredtprn cohisdacrtislly ascqablesneans appiovedby a regulatory agency of

v RS O AAERTARD B O3 LSSy PRIy o

foreiga phznammbpeu:a forrineelinramihals { dnd nﬁc&e partiptiiar] pac Burhansal Thy term "carrier”
a regul atory agency

refors {4 6 et g B i OSSR tvReRT e Sheapenti pgministered.
Such ﬂﬁag’nad:’ DACTRAPRE @n Bk s?;hhaeﬁ ?&(ﬁlag¥alFrfeCS%ﬂﬂ 85?% water and oils,

forei gn phar macopei a for uSe T ant ma
includpygrthosewlf getrglenn, mimah segcTibde OIeiymHéuabngm[ SuchGs pedmt sil, soybean

. 10 i | uent,. adj uvant,  exci orv icl]e
oit, migfyale bt bl Fle; & SipenoRdtonSa prefage forier when the
pharmPRAFEACeMbbSE BN &aédfﬂlﬁﬁt%re‘ﬁﬂtr@%né&sﬂ ' éa‘hn'e's%'t@]z% and4feleous dextrose

as saline solutions in water and ) i nclu

and glyqeny solotiopetancile i empioymll as Irqeglsiaahﬂrsg partlcslianlyifet mg;ectable solutions.
suitao s R pREC R srel RERL neisp e Bl

UTVaN Jﬂcbﬂsp,owcpge 36 atln malt rice,

flour, ¢HaBY, Silic2 gel CRIdnS stedhied) glyidrol %ﬁéd?@a?ﬁb'tthféaéodﬁﬁﬁﬁ%hﬁb Qied skim
i s administered intravenousl y. Saline solutions and

milk, g&mgéwomém, sbsoB watandethanpt ardothe &ike.ut | ons can al so be
| nj Fl%%ii(:%ﬁtléﬂ:l gl?lljngosci\l%gns %Iﬁ%e’ IB?eanrtltBIH %’Iﬁlﬁarésloy On an? minor amounts Of

e SO

wettingorCnpilsifitisg bgits) depHbarRing §oAG0 Sfhesd @sthiRions Wed @kethe form of
gelatin, malt, rice, flour, chalk, silica gel, sodium

stearate, gl ycerol rmnostl@ar at e, taI c, sodium
chloride, dried skim
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m |k, glycerol, propylene, glycol, water, ethanol and
the like. The pharmaceutical conpositions of the
i nvention may al so contain m nor amounts of 35 08/03/2007

solufiBhd, s eRdioRThlsiol] AB1eAS ng,%gﬁgespﬁé@grg, Rt ARFAESformulations
h ormo - 19

These conpositions can take t
andd@ﬂd@l 2007 solutions, suspensions, enulsion, tablets,

il suj e po us d-rel eas

P ool PBRLS S RREDAPR bor e o PRSI AETEA of sl forms
Phahﬂiﬁé&iﬁdaﬂi} abPtabR HRY Mgt BbsforMed Wikl frlanfifd };rotl?s’ 4iRh as those
Phar maceuti cal |y acceptable salts include those forned

deriygd:from hydroghiprie npenhesc.ogetic, asalid tﬁs’@ns a@lé$,|etcecanfi ﬁlnme formed with

free %Xrﬂé%ﬁ%{?@s %u% n%ocﬁ%g%% or m(;ets%)&' ?traSSéUr%, ar nonwm calcium, ferric

hydgxideq $soprapylaasing, hosyld@iiey athylMine @thatisl) hipdiAg protaine, etc.
ammoni um cal cium ferric hydroxides, isopropylanm ne,

triethylam ne, 2-ethylamnino ethanol, hi sti di ne,
gaqg@{pz% Fong $iplj on I ncluding Long Acting EPO
% 9 %&above any of the long acting
EP&s bnf:ﬂy henmrwehbve, aveof the iongraeting BROe opthapederitdmnvention are

har naceut i cal osi.tion I n ope,.enbodi ment
COHt%{nﬁatﬁE £ FH@PIE%@EC%PB% ﬁgﬁagélv%m dix ceembRrienty  (qngaeting EPO

prodiosd HRRY b}%dhﬁ“’oﬂ mléigﬁ quﬂf(‘)xﬂ@ gsnﬁbﬁﬁegﬁgt% gfﬁzﬁ{élﬁg%uéllczrtrlggmpo sition of

U-‘

conposi tion of he i hven
the In‘dﬁ!étlwh anrpnothgr crubwdimgmtptﬁ@ iphamracefticaheomposisioniod the invention includes
t EPO.that, is
ot eas Gy P R Pt R e B o e e A a8 B it s bl

residh@Dilh QetldnotftR bib&imeht) thié@dn2teih R 8P CPRERELIRThe phdfiaceutical
| ong acti n‘% EPO i ncl uded in the phar maceut i cal
comr@éuﬁfﬁ@ss % yegwlt pEingrepsing,the n@gatwﬁ@hm on @PtChby ﬁ-é@at)lil v@/or

phosﬁs‘l'{& 1%? WPEE ﬁ)agé{ dﬁ!rlli tdirrqgnta act1 EEB% ol&rutgréaalnatmg the

ano

carbohydmerdhmmmmgnmh@on@wxb@ckwan@t g tﬂ'@malaymt 13 ifBMiRd in the
| ex nol ecules, e.g., PEG chains, is i ncluded in

th%gp‘itlcﬁh‘é?%&ﬁfﬁs @gﬂleé’é‘f?ﬁbgﬁl tions of the invention. 20
Lglé ngﬂﬂhgﬁ ?nﬂe;( 1{(}%‘3211‘, g{vgﬁtﬁﬂlt cohﬂa@ﬁté%%égg&g%u il g%g Mlllg acting EPOs

produoéd bihanynef the dmttolls bhde preesgitventive it ﬂlelphaﬂmaic&&lcal oomposmons of

har maceuti cal. conpositions _of the invention. For
the inygntiony £or eHERln élilf‘rrﬁ@éa@q%?al cowpesiion ohthe fnvepgon may include at least

one Idng‘égt'iﬁg Epofiﬁéf i foés I%Flaklﬁggﬁ% %ﬁﬁeaéu?fgldgg% \gﬁfg éeg%o 1le residues

'S a resu acl e sla
and atipashoheloag Iaetlmg H’(D dmt thutbsresain of aicrdasiag theategativetdarge on EPO by
is the result of increasing the

Smfat‘ﬁ%éﬁ‘%’{/g’%ﬁ YTYRUGR EPO by 25 sul fation and/ or
phosphoryl ati on. Transport System As di scussed
earlier, the long acting EPGCs of the present invention

Transpaty rtepgeously are able to traverse barriers with

capi,l | ari avi,ng EPO re tors. Thus,  another as ect

A8 pisallee WE%H{@ £ R Gs ot T W&%@LW{SHWW geously are
able td&%dﬁ%%e%ér@%h%‘&ﬁlll%s%o%ﬁ‘?ﬁd fh%e;&ﬁf'ss Ahus,| MYGRE &g @ct"i‘)? the

carriers for nmolecules witR poor barrier penetrati
present ventipn laag@ne;wrmyet@nv;tsmmhe boytyaching ERQs BP®e present 1nvent10n as

carier SRYBR s T B RER oA R TS o PR My v

receptérb.eSicH @aispHd léisitéifl_§advar,1tageously provide a novel and safe method of delivery

across the intact barriers.
In one embodiment, the transport system includes the long acting EPOs of the present

invention and at least one molecule with poor brain penetration to provide a novel and safe

-20 -
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In one enbodi nent, the transport systemincludes the
| ong acting EPGCs of the present 35 invention and at
| east one nol ecul e with poor brain penetration to 08/03/2007

metRSD dbivaryaened the iact dfddd bein B84R3/ BQAer Wil 8t lﬁﬁg acting EPOs of
delivery across the intact blood brain barriér.

the prespat InyeRtEs, m%}f@l%mglealdﬁs wgh Emd)r@m pehegrapive deant as molecular "trojan
horseg" S t(? OhiRYe alaljg?uvﬁ/ HEFI!% agé) glﬁolke)ﬁ@? §1§§n05§185 %rstherapeutlc

penetration
moldicml@nhance brai n upt ake of elther smal | or |arge
rml egul e diagnostics or therapeutic nolecules. 5 In

& fachgn ﬂfﬁﬁ?ﬁ%ﬁqo blspoi| therreaimenfofihuman heain Hmorwrmﬁed by the need
to dé?irv@f theta R geﬁ‘ts RP&)%giﬁQ¥%%&f:\| J6&orain? dgﬂbht{ﬁ%thg?la\iwrt]hm and targeting

her ape t|c gents to sp C regi ohs o
themjﬂoshrmn lrarhons g Tht ewlesitleh that might odtegeise b cffédiieaint diagnogisrand therapy

., tumors, T | ecul. e of her
citheg lp 2pf ?f%ﬂﬁﬁgﬁpgé%% @ﬂ%@%éﬁbﬁ@ hfds tgpmor o do not eross
the bidd¥Stamrioh 8albieP Et)rlﬁl bfeqRdfe’dnffunisBERLs, I thert & 1@5 A} novel delivery
adj acent to t tunor ‘or do not cross the bl ood-tunor

strat¢gagsrthatrarg BTITE)G fuonhfahteq:mﬂehai iypass he Vaserdatuteh doeexanple, antibodies
that are [

it L B AP AT by e AL SOl b B R B b st
quangBi&®ibe effeftiveREARS of ﬂhBi@%lZ@ oulsGude thesieRls AGin@IHPTR of the present
di agnostic or therapeutic nol ecul es do hot cross the

mve@PB%iléw baypsed oy epprrierfonsichimaelscules tpallew tarersalof ﬁ@d&@g @r BTB. One
examg &fhd%&e&hé ﬁia o}(]%g 89€db\;él%tshee r% cﬂlggl? 8%}3 d)rresgﬂ igvention is an

Inven
antj- smd:eaﬂigoﬁﬁciédhdaj \lvm“v&h is tﬁyieﬁlﬁahsedfelthétﬂo BRbi0sndBEhic Gafals or to image
exanple of a nolecule that my be used with the |ong

gene g:g{rg;,%gmgyf@e ringin ahgy @%é@ﬂltl‘?fh Velong acting EROs1of the present invention
iy ST A LRSI LAC ol 8 DU i onen oo
large ex@osssthe BT Bodithdwe afdr ai n | n vivo. In addition, the |ong

a EPCs the present_invention may be_ included
%I“{ngg 5%{?@1% @ﬁg}ga%P(g%oqtbp preseny gn\fq:gﬁ%l may be used as carrier-

med1JtéH Ms?ﬁ‘té}%) vagx‘l‘fﬁ%:ur tr:ﬁ{tl‘?e n%’éetélﬁ@ abQes. on%crag%t Qgggefﬂﬁ?

out al
trans}loherspwh&hmre enpvessﬂd athaBBBhad mlsseHI“ Bsaoﬂ:laellyleéfﬂux &@motherapeutic

ed transpor f.or r i.ous ¢ rmt her apeutic
ageﬂt%'ﬁ%%%ﬁ 5208 & e lpodc oo teytuso! G656 Aoy ipdhe rein may be
1nh1b1t@d'df' Iiéré%ﬁte@ X Rhi€paa flthiLeeBBR AICnbAF ﬁ%%las@i@&l' c‘l‘x@{?)ﬂtherapeutlc

| ux chenot herapeutic agents fromthe brain
mOIGCtlhve thait baxek, beeh esadi te treatuancarmutidd the sentaf serveus sysihhe(CNS) are

inffeyli 348 kel Rentoh A higBtorty Thire HEs el & ape adtdi BPOYE 1 present
inventCdHeHERL AT FFSUCE chéﬁ%tﬁéi'h!ﬂ)&ﬁlcta@éﬁts hay echeal bt %ﬁlytlﬁ car)rymg the

treat cancer outside the central nervous system’(
agentsan@ the biagre bitbdsd kesping théhregentsowitinn the hramkfpaihnralpunm gnother

embodhifl, e 858 62y ey o Bine i oibuphruBat i Bouve o

transp&UE b FurtRy eRRre e hiplak O 6f cRldthdripealt bydndthhi e na@elyefluxed
into the brain, but also keeping the agents within the

frombﬁrlarc% Ioed. t her apy. I'n another enbodi m;nt the | ong
S e S S BB B B o i

for moleetik &vithfpooh pereirbtspip@itidr Gr@g ©f tie Hodgthadhg BPOY i@8éptdrs. Non-
effluxed 30 frombrain to blood. In addition, the

limiting exaraples phyich crlvinglnderatiaak ewmﬂa,tl@@rtx Ivag.Juier, diduey, small intestine,
adrenalQfttek! SeErD81E %éélll&?send&(ﬂ h%lﬁeft‘é ¥ Srﬁﬁ)(\gbl ngﬁ%ﬁ{ane, skin, and

penettation I n ofh
endometaabqaﬂlsr $n pddoular, responsive cells include, without limitation, neuronal cells;

221 -
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limting exanples of such cells include retinal,

muscl e, heart, lung, liver, kidney, small intestine,
adrenal cortex, adrenal medulla, capillary 08/03/2007
remﬁtlééttsh didteeeptd? 1to%§ PVGHeY), s RN StF0lad ROSzonill] dhachfd and Milell
end %hetr?% % Fs Inegggtlcup 0?espor?give égﬁﬁ ana Muetler
cellg; mﬂde@eIlsz\ﬁlcatmﬂﬂsImm(tauhumnpammﬂkenainoamh] msde, siddatrial node, sinus

ood R e B SRR KSR B e

hepd%@ltdse:!’telléi@ lah@ KupEreCdells;a8dncs cell® Mdsaf@dl] ®halBpARSAY ddtubular
pace maker, sinoatrial node, sinoatrial node, sinus

mterﬁ%%ttl, cell ampl, rdestinn cellss geldetc @ltersgnf(lalaﬂddmts) ek ndgrakeadecrine cells;
adreﬁ{l Focy 18 Bm?}uﬁs%,t %E&&l fr técru agtglc%ﬁs aérea%l medulla cells:

chroﬁﬁfﬁrscellﬁp@pﬂmyaiellsf onial teeplls; heﬁtdsa:bﬂs e 1@}:&1&&0@1{ al'fd sperm cells and
smal | intestine ce

t titial
thelr:ngtcglgt%r% aivgfg |C§1§% Greffippaiiclaand erimerdi! f@#&b’é&ﬁﬂﬁ@ﬁ&@ﬁ@s@lls islets of
LanRHR0a]-cqR" - @érscg Ictalfs afll p{é@lﬁy Egﬁ%cellgztfsif‘éoﬁwg@&roorrsfaqg%oclasts and

reticularis ce adrena a
osteabddstss skin aglis; badoynetréd] lcells: padomgmai streimasind eadinestrigladells as well as the
and their

Leydi g, toli, and ermc
stem g tfisngtl! Sl apep et A ERHr S 8ReY 1| cle and
prinordial follicle cells; pancreas cells: islets of
Langer hans, a-cells, (3- ceIIs y ceIIs and F-cells;
Compasitionchierdof IR dnelog gad Tissy figeChtmking, and 10

blast s cel | ndonEtr aL
oo RRtB e °V§n%5%ﬁw8%tltt1§hnwgf1ﬁgn agordjg fo thg present
mveﬂthﬁ mBtiedudh EPOahilep having 8l 1bsst BresRIMonaNLIked RR¥Bhydrate chain
listed organs. Conposition Blend of EPO Anal og and
and/otjatleas ope addidenal ©-ligked t@atbehw@ratbrch@ﬂI(&xah@tbtbltmacextmdccbserum half-
life b?%l@?l?srt[egg? eﬁ%tegt%e a%?Uﬁr}S' : Ib(l)e SAL ntgf:ag tegt\llsltsﬁee p%%e%ﬁ\erg é}ftokine For

1on nay ean

exam@lega@BAOtangloa Iha\Nng ke twa hdditiyhl N—Enl&:ﬁ@hﬂ)oh feQhaiak, wherein one
| east one additional O linked carbohydrate chain (that
of th%@ééttbtnﬁlscaabvh&slta&ﬂéws selogatet i the Q'Brign pentidedialcombingsige with a

tlssue[HrQﬂ:St?Jé t T f ! égtfgl}r% b Eoﬁ%@t@h?ofvﬂéi %ﬁ%}fittdne gﬁ %.E%%gr embodiment, the

t'i ssue pro
phameacatizg] d:tﬂlvpdsgtoatof kl&aﬁtzeritm neydhélndnatiledye bigtksede protective cytokine
ins, wherein one _of the additional

car bohygﬁét e ch
and atclgash gpg hPdregalen ahsontamp additiens! rarbelalrate phatenthakase kaewn, from
rev1e\hﬂg iy ﬁﬂeé’\ﬁi&ﬁbn‘ré’loﬁgl si)hﬁés HELIBLCHE S BYlgIl Bgétﬁié'sgfuence In yet
orm conposition of é 1nvention.

anothﬁ'relndﬂxdnmm a pHaana@hacertmmpbsmat oﬁham@nmarmmclnﬂest dtdeast one tissue
one tissue protectiyve

i.nvent | i ncl ud 8 | ea
proteqtiyt Sytokige ang gt 15¢st pREp p A %S@%?te@amfavwnahw asa
result Bf Bietrh QR oﬁﬂﬂﬂ%hﬂ@éﬂa%a g&% cf[ A3ins 3 GhelhQBMY, from

reviewing the amalog int mensi onal® space, to
bAodiPQ bmldg Bith e melpegied glgccmghttem site is Icnntyaiplatelhﬁnt herin the

pharmi g P PG epah SrvoBe | Vabow Tirehasd o pogpartiala
theoryC i liPKdIROe PGt i@ ihd RARAIPHRuERLS Q%s?ﬁtﬂ?@&té‘& afind h&d tEigfwas

protectlvefunctlonallty as a fesult of the nethod o
reloca@dmlmgheM@nelmﬁP@ aaldm ontsrchtoé theh30-4% amm0t2t¢t£1 eguieei, the tissue

protec@g%faé)%ﬁl §F (SHP%\JF%@S%M o%lv{/) gdﬁ%aﬁﬁc@se%lt atg)'g%%dstb tag EJP%) analog with

rs
)

- the glye08MANt§it0 ABarRinol0R! I3 elMRVLthé ﬂﬂﬁﬁiab@tﬁtcaw&ﬁ&@ﬁloﬁ%ﬁﬂﬁa invention

bound to any particul ar theory it is believed

‘may inchudgiss ERSY analag witloe eelocatadeglicosrlotion sitd, Siemstihe 38 aminorheid, to
elsewh%?é (gl %g n)gﬁgctuﬁg 'lgt%l_ tg&j glcgse Y\g%égsngrgpr@%cgtﬁgt ?H‘tgnls Oskids 5 1,57, 69,

out S

88, 89,0136t@ABE V8 soggatel] lih Pcwtfbhcatdwa tﬁP@V@rmI/mom 1) dntb@nbodlment, the
enhanced as conpared to an EPO analog with the
gl ycosyl ation site at amﬁo acid 38. Thus, the

phar maceuti cal conposition of the i nventl on
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may i nclude an EPO anal og with a rel ocated

gl ycosylation site, fromthe 38 amno acid, to

el sewhere on the nol ecule. The relocated gl ycosyl ati of8/03/2007
O’Beich BeptR s@fieHEe @t N6r 186 @fboRddraR chaf, 35 88, 89,

136 or 138, as suggested in PCT Publication No. WO

01A/8tatdstissna patectizerbpidkivenfor ushwith tiPape¢t®E iRqeTsent invention are

[ eptide.s ence..contains 1 or |es . .

prefitably (01 BBk R R ST B Pl T ot ol ppeaain the tisue
protéyive kifer of bido gdsisyhdwevehasy Gdkesd thefexhidits BiEREPRbtective capability is

I nvention are_hdgr eferably those cytokines that |ack an ]
contgmplated fofrpse Mathdbe aresent inyentien. Fasickampls, suifableitisgigeprotective cytokines

. ' t . er t 0k :
vl B S BEEAE SLEAl £AURRENS B ARURNE B 08
(cartpomtyltiph)a trédtrgitenylagonyiat ylati bre(apetelagar o sueeinylaton), fdwation, or
. exanpl e, suitable tissue protective, cytokipe i ncl ude, .
mixtises focehf g EE%@%&G@%‘@%@ B difipegiomeq aiierat P25 ereinine, lysine,
tyroshiE, GHABblAN atd r i
o o AR i DO 2 g e
tissug progdcty¢ extpkings acadrdirgt to dims agpect ofitlvd presemt trivemtgyf . | n
addi ti on 20 .ecules wth a nodjficati of at . - .
" oteogite PR HEie ol Sy By RBS oSV et ingpntion may be
obtaif¥EhElifRed HOIBDURIOFentdaPOPAMhing ERMBS, aflRr AlusMional substitution of
contenpl ated for use as 10 tissue protective cytokines

argingecypiap.rigrosiset inypiophepewrcystting esigies bg mol¢awles hidlegical techniques as
. ddi i | t.issue,prqtectdy: t oki pes. for
ciscl BN ke, R0 PR R R A5 onl 2 8 gy orated by

re
referdnicerhéretdh ipiit® RGeS | For ck@fpléduitahle HRER PréteHRTytokitbs iclude at least

mut ati onal_ substitution of  arginine, |ysine,
one of opsinyaled BRI bayingn sitrmetpdenat(e’Ss B4OH Y Spls12A, E13A, R14A,

I 2] oalcal Y : < .

RuEREER 0. A 1 SERA RS0 Kobe el Tosss gaav. P,

T441\d 5% K4SDi, Va6 ApdidaA B4 Sy, FUSI, refoay, aniog, Weal1e| WAlN, IQ5SN, E62T, L67S,
suitable tissue protective

L70Ag POGRTHEOR; SE0GHISTROA] SEHT COEA T Ghr ol RIOBAEBIASA, S1041,
L105TH100 11058 TATI IR P UG BRohI 2GR P R, Sigea N1
NI147TK2DESYE2ZIAGA(RORA, @ABY A, RIZHA, LR, [R42N, C1408} 16A KARA, B13A,
N24K§gﬁ,\r’ %@2@3{%@@3@%&{ é%h Reoh: ,Y%%%bl ,A% E’jé@\/\&,lﬁ%m, T134A,

K140!L§,|1 %J?EA, g% %B::: 6%18%3114’15_?3{%51? 541@% 8}?@@%8@1%, a%gllg)g %\{:16%@ Examples of

the abguGicreneed 2dadifRididns ard idS:AbedinddkpendipdT A, PRzdtFP(blication Nos.

20030 R koo SRS e e

 their ¢ . WP muttln Adfenclabd€Asedesd A thﬂ:ﬁag’@ed aﬂﬁﬁfboa%id is depicted with

P148A, R150B, G151A, K152W K154A, GL58A, Cl61A,
the natiyagmino Reid 2onetsttarsbdstiot, folldveeddhoteepaseioaria tiedtP O molecule,

oo, M5 B o8 B AB s TeRAEo s aman

EPO n@d)esl i idvie, .at WhidorhcRf RO, eQERRY Ris@ReR ¥hdn@b@IRNERtamic acid.
herein in their entirety. In the nmutein nonmenclature

Uaaaother anbodimpet, Siediseredraisciine toking mayl giuieanie wi tore of the

s NS RTER A6 B SiERRARH BoeS b B o, koo, pioa

D43 A, 4300 sed A F48 AcYASR| MSEAEKM9 A I00BAR1 65 Qr1el 163, tTaB2A, [133A,
100E refers to a human EPO

o code, For exanple, S
K140And14ék4 ﬁlﬂ?ﬁwﬁﬁn{)ma RS OBNT hol Aadi P200 K158 AeGd 85 A fel Glds or R162A.

35

RS0 SRR e L AL R8s LB e compjgtions of
site mutat®ngrsucinaeK 65D 60E, ah30NYHSR TeK #SD/A 150BSR 1 BRLI 089 K 140A/K52A,
that the site nutations do not include |I6A C7A K20A,

PA2A, | _23.



10

15

20

25

30

35

D43A, K45D, KAGA, FA8A, Y49A, K52A KA49A, S100B,

R1I03A. KI116A T132A, 1133A, KI140A, NI147K, NIL147A,

RI50A, RI50E, GI51A KI152A K154A, GI58A, C161A, or 08/03/2007
K 148A0R %0 A K53t Kol AAORINE K oo Ko P RS AL ﬁ??AﬁI@i%Eﬁ/I%é&SAS{IéSZA

rotecti ve cytokines nay include conbinations

K97VK&5IAKAE AGRS2A/KU 40A aK S TYBIS SALOOA /KAZAM MBATK 1 54A,
N2RISHERIOR, RS RERC I o R PHIR £ i b e proective ytokines

do néOhuKa BR2PG KRB Abdse2Bmbinations. In another embodiment, the tissue protective
KO7A/ K152A/ KAS5A/ K52A/ K140A, KO7A/ K152A/ K45A/ K52A/ K140A/

cytoinsymay inghisi/ang aRIRGBRYe-wiened Ritymsationnprpeiding thetribe site
mutﬁmﬂ d H@ﬂhclu&?% dﬁﬁ%ﬁ)ll@&%&i@&ﬂb\{&tﬁg 8# u%gﬁ"’tutlgrﬁs R9hK/N38K/NS3K
I NC ude an ove C nati ons. n ano

andfexrmmiﬂ/rhﬁﬂtl“ the tissue protective 5 cytokines rmy
d site mutati

| ude a of. the abqgve-refere
FiRn H@O%C&Ew?w combinating ok mefiGcatisn may.aﬁ‘evtda%ﬂ%whty of the
ol f
muté?lfl s A I\l?% K/HI{ISMSMK i) ét‘r% gﬁ;% B%tgg%ef% a%TEﬁyCe%EﬁatH“&J $£B&ndary receptor.
Exarnpig$ o1 wigh mepdficetionsarisbmbtnations dimatificationsinichus, magre not limited to,

B N LI ol RS TATER S,

P1482€RABOA! %15 BCAPLTA, Ch81 XA B2 A0fChGhommsl &h&ﬁbh@é}é known to
or conbi nati ons of modifications incl ude, but are not

thosq ofipirdiggryskill inghsaypo beldwwqu in hgman groayth bagwgnepAThng, in one
embdé%ﬁ%& %@A%xf\ 1%{3[%&\/ %ﬁ‘ie&égiﬁt IE%IP e%rl’?&ﬁg?lfﬁg of the modoﬁcatxons or

combintidh ONSoAITeatcHe Wt hy affeesBe AExiblHy HRthY nfilfdihs ability fEbind with
art to be detrinental In human growth hornone. Thus,
its regeptasn @uﬁbﬁ%ﬂwm of suple tigsus sraseqsive crlekingeisdpelvdgdria co- pendlng Us.

puc S50 E HATB5E Ok TR B R CLERNTR e P

Cytomthﬁlﬁncb&mQNubh&: AxitleThersofor Piotactibs, Ibd:smiat\md, Bnd Eiilancement of
recept Furt her di scussion_ of such tissue protective
RCSPWEV&IG%%STIIS@GF fef Qeensi rihe entize disclegung o§ whighds gneprporated by
refereﬁ@é’hér At on No. 10/612,665, filed July 1, 2003,
entitled "Reconbi nant Tissue Protective Cytokines and

Efoedlynagiyhfechesupedamily cSFthllnes}ﬂlaf exhibir 1dse€ protdttive capabilities may be
Enhanc Responsjve Cells

t1on, an meng
used &ﬁ%éﬁ%@m%ﬁ%they g%ﬁ%t ateriges Witk 81‘%0%5 <BPaEREs g thuppaistic effects or
serumd Kl IO ‘HﬁQﬁl 1c8 ﬂlc‘mﬁezﬂ)ut l%t‘?lﬂﬁ aherig eﬁgl ullih! @atlﬂl_,-‘é% iffdMeukin-5 (IL-

of the supefam cyt0|nest at ex t tiss
5), grapubcptetmearopimpea bollony-lsnmuhuyg Emtoruimm), phlensepitteligm derived

t ti EPO
o BFDRF oo A G BTGB 7 "k o
| CAdédRr Qiét:t éFtﬁe ﬁ%eﬂt 'irﬂ?eﬁ@(% & aﬁﬁ'atc@ﬁtlié:‘al‘gérg%gsit{dnl-ac&rdlng to the
interl eukin-5 (I 5), granul ocyt e- macr opha

- preseng mV@n?Ommamcatdemg B4 srofog I@vViBgHt least gresititmpik Rdinkedn

carbolf i Fp s g astgne iRk RURR L pbe St P b pibits an

extended b€ 1QIM-1ife Hﬁ'ﬂ BICRPGRUE bRAdcHiGO IRARHYY IPIbIRAE YHithial EabtDne small
t he resent invention may include an EPO anal og

molecp]g ihaj gxlaibltai assy¢ pratectiyel finclionadity. I\Sllutahkesjnalbmpbgtﬂysjmwe but are
(] dd
not 38 PA0IR Lo 21 e RO B BRI 0G poiri B L svemrme Qo

~ alpha liysié aduﬂ JfRdNADHS (Hﬁﬁcdthlﬁﬂﬂé%n%ﬂéﬁ@tgl \g%t@tﬁldn\élp%ii@mda@e Superoxide

bl end W|th at | east one small nmol ecul e t hat

-dimutags (eptsiass, syndstiecqinlytie sqavengersy At tvreB aamimgticsyiindelp Herivatives (e.g.,

Indolea?tﬁriﬁleé, c%la%:lég, Gifd beﬂ‘%lﬂ%@), nRHct: adl %eutrahzmg agents, adenosine / adenosine

agonists, phytochemicals (flavanoids), herbal exfracts (ginko biloba and turmenic), vitamins

-24 -
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not limted to, steroids (e.g., lazaroids and
gl ucocorticoids), antioxidants (e.g., coenzyne Qlo,
al pha lipoic acid, and NADH), anticatabolic enzynes 08/03/2007

(vitdn®in§ A, EHndtl @t Bkl@ﬁ‘s% REBX hRPRr MMARTPX (UL, xaflinhd @ﬁﬁase electron

cat al ase, synthetic catal ytic scavengers, as well as

inhibitare) méneyals (el mtmpdezmvmnd\xw(mmg), NSAIRSleea rasmes,, naproxen, and
nitr eutral.

1bup5(?frgrlk;??§ od (%bﬁ%ag OH% eé)h e qsd?dﬁéong%p % gelﬁ comp051 i6h 0Pthe invention

mayﬁﬁl}lﬁd&dﬁﬂﬁ@ ahdlog, fal tRMaRbE6Ive dy&;klml a4 ERSl Mold@irKath tissue
bi | oba and turnenic), vitamns -24 08/ 03/2007

Pmt‘(c\‘}"f"? afHY- AL E, and O), oxi dase el ectron acceptor
S ke 550 5 Pty s
pharmagputisal woinpodiGAF theingentichSiah amoumaynitcien to maﬁhtam or exceed the

i bu_ rof en and _conbi nati ons t her eof . .additi
o 3y UG fSERITFIVS Flflar Halem vs klsitH bvpagoenaus EPO. In
one élﬁl?dd&’fﬁ@ﬂt at'ﬂe ﬁgﬁeﬁéaﬁe c?widn%saﬂﬁ/op LG G1eGY hREAH $h an amount

a snal l'e w tissue 5 protective
SUfﬁGGllltl tg ﬁnlya.ncél' the tiskhwquetegtiant afché mdm@ttabky pedecting/mxingiehg, or

enhalgcﬁlég? ﬁjg Véqi)lll Pg el abnlt‘ %’ gﬁ)%oensﬁeﬁcl{gsgoh%g%?qlla Avithip the individual. For

exampld) el phaHhdde Gl @M borh fostRINUFahi8 affccCNAREPrebdHe inveAdh preferably
activity in neural or other responsive cellular

includgsaneatiectiee, apa-tideamonnt of dwggmoiﬁme qytokinsm e g about 1 ng or

greatgrmiﬁ %nggrpé%ddt Ezgti éhe;hsg%e e;ﬁ'?%c #%%%ﬁl%ﬁ%fgn S}EIF ep agﬂ?ceutlcal

compbgitien Rt amdilif of hisohd 8 milf @tleg! iIIe Bndhertdhbolainy tHelBbsub protective
protecting, maintaining, or enhancing the V|ab|I|ty
CY’EOth?dS pissentiip heghagnagenticahenrapqsitionds go asiovet dfabpy SH0MEite 5 mg. In
o I
s sl AR o RRlmgBERI Sy o FRURS A g 5 maor e
tlssuqmrefeeuivadadyyokmm phaferaisly abowfsi00 Gigity Gmgn 0 ah Qbtérfiata ﬁmhﬁﬂmca‘nt a larger
i ssue protective cytokine, ., about 1 ng

amouta?h %&%@PSWP Rrajgriive ﬁﬂ@lamwr%@h@ tbf: §§4§@35%10@kq0mmsﬂwn of the
invenfidih, ¥ ol ﬁ’lr %5 grﬁtl Wt&%&& dlﬁﬁb’ 111% eI art, the amount of

conpdsition il about
pharnmceaitival commxsnhomadnumtthled to s pakdenp dqieﬁdtt ove nl_zmbémif ifagtors Sncluding,

T NI I T T —

greate}t}@taglggﬁ)wﬁy}éggﬂm%gm sition includes about 1 g to 5
mg of the tissue protective cytokine, preferably

about 500 g to 5ng. In an alternate enbodinent, a

ical conposition of the 20

WaddphariBbeuti] E&Bﬁ\&lﬁcﬁlstﬁ&&ﬁng the

e art, the anount of

| mHe Qﬁotéi?ﬁbnu%n&i loné Q&Hfgh
_ of ordinary skil
long aplirg Eﬁ@emﬂllmand@dcfnpﬂns ithdragreutid or piophdaait {teatraerp &f pranpia, human

B T R N T .
result fOseRsh. f WeRHEAL Yhe 165 §ctiﬁg| EP@.@Oth@ﬁr‘é%@ thveRtiop&aitEess frequent

detail below with sﬂfg dosi ng. 25 Treatnent and
dosingmarihewseraf smaber dase Mﬂwowﬂu e freatttheorhoge Id@ngsea stithayt

opufE ARG APl SR L0 e i

contenifl Pt acé btht 1@atddRAE EPDs d3nebematielbB¢hrokit a&aﬁﬁﬁratulaﬁt acute
either involve anemi a or anem c conditions,

treatmeftsandéor dntgrmigigntdanisiratione dp eam embediment, élmhﬂlmweutlcal
compo@f@i%ﬂg Qiithé ﬂnv%ﬁﬂﬁ{ zﬁle adﬂlnﬁ%tlﬂ%ﬁ %hl%?&éaﬁg toEE %%89{'}‘ én!ilngnce the target cells,

[ nven ermt | ess
tissue dﬂTﬁgaIS én Qﬁo&ﬁférhlﬁfdud&ﬁsﬁle @haﬁmacbditicapmremsmdm of tlﬁ:ahventmn may be. -
t he above di seases wi t hout
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jeopardi zing a patient's ability to recover from other
tissue injuries. The present invention contenplates
the use of the long acting EPGs for systematic or 08/03/2007

adnfidisteRl Ge@elyl ¢ Sfof 8 kingR tred@iin® dudif ERMAENin e@ﬁﬁ’étﬁér embodlment the
intermittent admi nistration. In one enbody

phamgegeutirebesmipogitiong @fﬂ;@ smen@cnsarg admindstérad oma cmhc an@re

?g:f‘hg Itgg{lﬁ 1%&812%9 {111]0 §grl518 Ela%hg 8$rﬁr?trg n{g,?‘%a mtravenous injection,
intr@ﬂf@@deamﬁijéctlohhﬂtrﬁlaﬁéﬂﬂcﬁaﬁhinﬁﬁiule@Qﬁﬁﬁkfelnhhlo BSsudkuthh®us
invention may be -25 08/03/2007 adm nistered
admyysitagipy; vig lr@alati%rtraasrgumalee £ expd.mapal, gefal. ngramglmlysublmgual
t h t
st o8 R SRS B g BTBEO € Aiin e
pharwcd:utmalrmhipbatloﬂ' betha divention fsgatcnreralf Shlieadmmplmlmlrmy be performed

in o (RoF ot 41 GRS ) | pEiohbBH. S it Pialoaioreriout | Pe 7o about 5 mg. Inone
embbdineRMHR U @Emotdl s ARG 5@ pg t%rab§&ft5cﬂﬂg &Hb?lﬂe? embodlment the dose
al a tran Cc0OSa

adm nistration; via inh
amowt as abonakag IO Eﬂ:@@lt Amg. |Im,'y¢1mm@16n einpodimiehi, dputnise amount 13 about 500 ng
r conbi nation

submucosal tra
to abBEy Bt il e SRBRTGIPE thefhos AOpH TS BhOH Taiedaapolys me. For
exanfple]BRSddsé AModit thdiebd db\'ﬂﬁmﬂ(ﬂ[g tb%b@@trﬂafﬁg el@hnotiRy %ﬁbodlment the dose
adm nstration may be perfornmed in a dose anount of
amough 513y bg abqutdgme & alteslit 8. g, preferably about 1 pg to

n e amount, IS. . }
o s T BB iorR MR U ¥ Hrion S b % pRRIR afiRingyption
include sguedts ﬁﬂﬁid)ﬁtaquéola Qﬁb\ﬂiﬂe ihjee@hbledsoRitont oPsu¥Bensidns YWeliich may contain
anot her enbodi nent, the dose anmount is about 500 ng

antioyigantp uttess. hapterjastaisy and sobwesihasrensiv Bgicnemesitionssulgartially isotonic
with %'ﬁﬂ)td clf%n %Qﬁged]recqggﬁt Iﬁlgﬁggs&)%%t@‘t%e': g(fengoo)ﬁaﬁ@ ﬁarn{ag&ttcal

se anpunt may b

compamubinfanaﬁmib@mchmﬁtwatérhﬁc@iﬁﬂ@ poBOBEcdrhg, b@e&blﬂﬁﬂs,’lamlxmres
fj gbout 5 ng Phar maceuti cal conpositions of the
theregtn FdREmAsAUtihpRIBRPSIinaS gdanied f@r BATCBarA ATS Yt ign mps be presented in

unit-doBE bl G112 GHLE QAR P Rx ecﬁﬁn?ﬁdléseafdd.rulﬁg,taﬂﬁ iy be stored in a
may" cont ai n

sol utions or suspensions,

lyophdrzbd Ofxectendiisg) dmuﬂftﬂanlmng @tly d&tﬁﬂﬁmﬁﬁﬂ aSterild Bguid baticr, e.g.,
sotonic w.th

der .t he ositions tantially j
Ste“Ie'ti‘r‘i‘ ng P gﬂP QP AE ’faéf‘ii’ PrP Us-nEXIgIMporagaysinjgetion
solutxéﬁk%nﬁ@ﬁﬁi’éhh@ﬁb mbhy'Be E&?%ﬂgﬁg@g{ &k poft/ﬁ@i@ o%@iel?él"%léir@lylets. In one

al so i nclude wat'er, pol yol s
cmbodigget, abketovijécsor mn@nmngtaunqscta‘mlh solatitn oPhbmgaceng ER@lof the

. conposj tions apted for enteral adm nistration
inven G BRT b hORe IO Rty wBERY B bHATGes G Bey AP U PG Patilefield

 situatibgd, exanpl e seal ed anpul es and vials, and may be

stored in a lyophilized (freeze-dried) condi ti on
r Bywrierdndpdanén, thh pharduiceitioal winmsiios oi He: lhvfmﬁilod is formulated in
ne s Iutlon or

acconfiff i sonfind ppopedivRt ol mar B FOroRRp g ipravenous

adminishia@6i lotimHHeitigs OFer Sienpls) Wﬁ]&uﬂ&ﬂ cBRpBEARRNRY be in the
fromsterile powders, granul es and tablets. |n one

form of isolian in sterls isnterse nqm,f@u@buf&m}wlne;hm necessary, rﬁh@phaama@eutwal
EP 2
compq%ﬁioﬂ aééjo dln?%lld %%ﬁgg Qr% aﬁglg 2 t %ﬁagmeg & 1% Fﬂg@fgﬁ@calne to

bros

-ease pdin@Dhe skOOf Patidjbefdne I The 1§grbdi@ﬁtls ﬁﬁlﬁ} belsGpsIng fﬁtﬁi’@pﬁbﬂiﬁfﬁly or mixed

t he pharmaceuti cal osition of the |nvent|on 'S
togethergp it dosage orm, J'erc@ﬁaag*prc as aflnhlypphitizederqyrdse erwries figs cencentrate

ina he é’tfcgﬁ cf@dnt ﬁé@sﬁgﬁ Bé zg{]arﬁgﬁg Bg&cﬂ&[e 1'118 cﬁt?ﬁ/%eﬁlg ltiﬁannty of active

m ni tra 1 on human exanp
agent. pﬁh«_&mﬁe @hammbumxahmdsumns pBAtheli®vdntioh hﬁ: to be administered by
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30 formof a solution in sterile isotonic aqueous

buffer. Were necessary, the pharnaceuti cal
conposi tion may al so include a sol ubilizing agent 08/03/2007

g/ i tnﬁ{ Ll)?lq)%ltt g?c‘glhﬁlte p‘fl % ut%%l L ﬁg &r%{ep Sr r Sahme ﬁi%?%e used for

pain a I'nj ecti on.

dlsﬁaﬁsmglthplcbmﬂoﬁtlﬁm eAnd‘;@ﬂ&halﬁ@;bbanﬁﬁcdmdzﬁ domb@@l@tirhﬁé td be admmlstered
.unit dosage form for exanple, as a dry |lyophilized
by 1%% appmpple of sﬁep@éakméy]pq: aqogpdefl o giix the ingredients may be mixed
prioP &S AMlihSRhtion; seal ed container such as an anpul e or
sachette 1 ndicating the quantity of active 35 agent.
Wh &hatnfreeygival cogmsiticoabdaposipfosoral adminstratibremaybeptoviied as capsules
orﬁg#g_to ge adni ni Li&ﬁ&ﬂbg - 26 08/03/2006{l i nfusi on,

T RPUSTOR" 5‘8‘?? STPPY & PHRFITRS (1P jpgufous PLRfn-aqueous
hquﬂﬁﬁ efibR fosal bf]ﬁhiﬁyenlﬂﬁml#ise dr E&ﬁbm%ﬁoﬁm@ @RédT9 ThP8ral formulation may
HEOSItlon And, when the pharmaceutical conposition
inclygeebpel I9epescent ol about Sé‘iopda@ﬁnt Ey weighbagtivamngediente Ione embodiment, the
actl\%tlgéﬂglhgrrxﬁ 1§ eﬂg[h%e Fhe Bl OV 'Lﬂﬁgofltrngﬂqn Sﬁno&g& of aﬂ& 9 Ip%pcterslt to about 80
percBit iy et it IIICﬁHI ﬂﬁﬂ’&@&inbbdiﬂﬁenﬁ@ﬁﬁr@&fofrﬁﬁla@(ﬁrﬁinciudes about 25 percent to

adm ni stration may be rOV|ded as capsules or
‘“bou{t ab percent ysvgightof e "’@Fl‘a%mgéﬂﬁheﬂé%ol utions, syrups or
SUPRAAS bPRA GERRMRANS ol RAMIAAUEAY §tarrgg! o 4eG5Hives thereof,
edi bl et oans “or ps; enul srons; or Co ihatt ons

maghdsemesibardtecsodivah sefcohamﬂeatellnfbs&ayagﬂemuimtdﬂmabm;mealﬁ acid or salts
95 percent by weight actjve

r t to about
therpf g?c@ﬂgf‘éﬁtn CapRulsHEaK st FeeRtable RES, Vs S Spigi-8elide Hauid polyols,
or mix%urbml:fégﬁ U5 d1tidiGnd E%Jugg ﬁégmcgfde%térn?(ﬂgc;/l@,v'%ggﬁ,t& mixtures thereof.

about 20 percent to a er ceh
st Moteozerp i ectiversigediinended foherabadmhinfsantiat @by beicoated with or admixed

T NN TN TN T

gastr8iftefinad HGAD Fak 8RanTRY, thO'GdE & élﬁ?ﬁ@sa‘am&é@ér%al‘éﬁ thh glyceryl
derivatives thereof, mnagnesium sfearate, sodiu

mon@@@tﬁhca elyseryl distdatsto oea combmegoniecaf. biilmt the ss:ttaaed release of an

il 55 e N B P SBE S0t can et
from bblﬂgl d8grR@dRitsin tHost&hadh. XidhBscehiGh 6&5p§9ﬂldﬁs'f&r§ralad3ﬁ’mmstranon

syrups may include water, polyols, sugars, or mxtures
may alspcheiormulitsdde fasilitatg nelaaseiof en agfisietagenitat a gedichler gastraintestinal

locau%?h@ioaﬁ% ‘?ﬁa?ﬁ el be coat 528%/’\%&: Pograﬁg?]o;(egbs\gr |to?| gn

oiphamcamday@orﬂggmonb deph?éﬂ fofl Bahsdeihd] Q8iMatatioh Aty be provided as
For exanple, the active agent nmay adm xed or coateéd

discref paichgs yriendpr to rrmpde ieiatimets, coglagbwitl thedipideamisaf dhe tseipient for a
potoRTRERAY Y o PGSR Rl

adminiidtrafies @y deiprotilel /tintMRnBISBAmS, %ﬁsﬂéﬁsmﬁ@ﬂdﬁbﬁl@ thowldeRBolutions,
bei ng degraded within the st onach. Phar maceut i cal

pastesg gﬁwgraﬁfﬁmgosplﬁr ol gye ¢rams; M@ﬂg%ﬁt pastillesrand arogthwsshes and
combih QA RLEG, Wnd b'tdp‘x Qh{l ﬁ%;%ﬁ n i %gﬁ@cg{%\ﬁ}% LI Houf, eye, or

a particu ar ga rorn oca

-other ememalftlseuqu-h mpmhamﬁﬁént or cieadiis pefigablPhissdraesl)when |formulated in an

r transdernmal adm nistratio

: nBosn tians a ted
Omtm?fw Béctﬁfred%fa@ag %ngsa&ﬂés EPpamayds @mﬁ@wéé«ﬂth fathera
 parafthfd® arwater-?ﬁgcambﬁmﬁ Hagt Aﬁéﬁhr&félé% AR a%ﬁmn%réaﬁen& By be

recipient for a pro nged perio

| formukatidiin |a@manpwa;h AB Odtihiveadr bamm@swaner}nsoﬂﬁaqet &hdnote topical

admimtsﬁ' gté%ls in ﬁge&ag il S r al o X ;g%g ecg@gs%ﬁ(!?rgt ttrl]et {Aivention
preferdlﬂ)‘?’ hRRade U8 &otive B{ﬁé’(ﬁent %ﬁl@ﬁ fg (ﬁsso?s}éd%r s@¥RndHdAR% suitable carrier, e.g.,
| ozenges, pastil and nout hwashes an _
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conbi nati ons thereof Wen the topical admnistration

is intended for the skin, nouth, eye, or 30 other
external tissues, a topical ointment or creamis 08/03/2007

in aRhffeBtPdlIventised. And, when fornulated in an ointnment,
the active ingredient, i.e., the long acting EPO nmay
be Pbmf@yl@t@amcmpogjtmh@adaated ngtr sl amd(pubnor@ry administration may include

ci bl e .0i nt b Al t iV
sotid Bl St Bl WAL B Pl Y 5 ot 20T tosbour 500
micr@fis)0iPowiders\wedyete ddﬁﬁﬂst@fed%y\lmﬁlﬂ linlalktidb thrbagethe Wo&frdrhi@ container of
topical admnistration is in the formof eye drops,

pOWtiﬁélemﬁfaWée dha nase Inasabegiaty %@deweltthréiarrﬁ%«“éﬁwé ﬁorssosmons
mtexglre& ey I‘QQA YdhnftGsHEEn g&%r(ﬁﬁé to’ e %\?e%on i‘l‘ﬁ&r ‘P&Iﬁ(ﬁé liquid carriers,

I ssol ve or suspen e carrier;
e.g., n25al A PEdr 2R dropls Brefaalnlgptﬂle phmmncaHmMem bfthb invention are

itions adapted. for nasal and pul monary
adm‘éi'bﬁ%rpﬂ‘? §1€ Xidiertie solid carriers such as
pobﬂﬁétsluﬂ@ﬁlﬁﬁlﬁﬁ&ﬁhﬁ( DaNdBsh gﬁsmrﬂ | e 1r§1h1%ﬁo§ﬁumLEm3&)chplece into

m crons to about 5 mcr ers may
the ozahhiarying tand eﬁlebgpemaﬁy ddanwadeanqea mcluing. hht na &armt@é o, fpresaurized

acrodiis B o RsuTRRS W eSO Efea8 15 Gupy G greteltinined
dosagddtofetestivonghaisatl. PRHBESHCAldoRIPoRiG6RY Aiended @r i inhalation may

present invention may include liquid carriers, e.qg.
lnclud%%eogwra@llsméuﬁqnaQﬁme arldyssingredientr Brofopably, ee pharmaceutical

com BRRPSEH P SEIRRE 050t 25 shNEES B Fig s oot

| uPtgrinadeatied] lc@:ﬂpmyori@ad@ﬁe@fmlrecsﬂeadnﬁxﬁsmm nhdyi p’ﬂ)hdéﬁ as
t hrough a nouthpiece into 10 the_ oropharynx and ot her

suppgsgeepgtm sperman ploce qabpeiarent, AU pBRSHETY qﬁ}he myentionipelades about 0.5
perceh to lgﬂfe‘f‘@eﬂgbf%gﬁg a%?% fiv J&?Qﬁ” hﬁﬁ{oﬁle&) gm'b&ﬁmem, ﬂ{eoé’uﬁposﬂory

can be cofrstruc &6°A5 t 0
mcludnsexﬂentelr parcen to aboaas parcaft byhfblg(ttam{& ﬂng@ﬂ&dt dntstill another
Phar maceuti cal conpaositions intended faor |un
embodipentfhe ewvmgre IR RS LG SUBROSHSPY 18 3R AT T ghout 2 percent to
aboutt Sk b%‘ gr ﬁlqhﬁ Rpeckb £hEe iARhHon %ﬂﬁﬁﬁ&ﬁ @&Ftcbﬁﬂl)smons of the

osit RVention are & |stere vi a
inventiem majy mlmilhctet traﬂmcuhlat handlérgl andh¢aorier) suchras tdigyyemdes. 15

rmaceut i 03| adapt ed [for. rectal
Vel Gy 1oBs AR e tos AdmaETop Mabe rovided as
pessaﬁébe fRont brOng, gél? 9iie® rf&am@o HhebdoRf the

i nvention I ncl udes “about 0. ercent to 10 percent by
wdihg pharofacadical@nipogitiots eﬁhe mwnam)mlaye else b edinimestered by use of a

T TG SN

phamﬁﬁ&ﬁiéhf@)%posftllaﬁ pREELMS Hal %(ﬁﬁ‘ 0GNtpNI%0 BRSSO DM, ﬁiréf&%bly about 15
suppository in an amount of about’ 2 percent to

pM tO&leUIﬂ(Bﬂﬁde@fibﬁ {ongyaciieg @H@ ofthe progest msfpldmn df onéy gnbochment the

perfusi VB el RhrE Vet T TRBRiigh Lt gt Epw, 7.4 to about

7.5 an8 Ui bsmdlalify @ 681 120850 SMNRWIER bdritfias alScuf T Qind 'thi’{ﬁ)ut 25 U/ml EPQ;
adapted for vaginal adm nistration rmay be provi ded

5 percg@égrgrqxggthy} sgafp}@ (etembbahayingye molecyles weight froprabout 200 000 to about
300,0 Jn%ysuf)ﬁglgﬁﬁlllgtﬂegg% ES% ggiaﬂfﬁyg%lé ?@g{%&a‘ﬁg Zéog#%g g’hlgtgde and

€ i nven
acetonBEIZBliﬁIﬂtEHzB(md 8 eV QluththiohefH niV @dénosize; 1 @M kbacose; 10 mM HEPES
adm_ ni stered. In such enbodi nents, the  pharnaceuti cal
buffer- b 1agnesivip ehicanais| A5 Cablout0 %nM.quﬁimm 8luspreate; 260,000 units
H‘%uc% oa@bﬁ% f ﬁgW
pemmm{l 46)%%{“@1%9@@6@ eﬁ&lﬁetrh E%Aéltre]t I'nvent %gﬁme@o% solution is
discusmdbn ditad it U §.Ratent No. 4, 798 824, which is incorporated in its entirety by reference
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perfusion solution is the University of Wsconsin (UN
solution (wwth a pH of about 7.4 to about 7.5 and an08/03/2007
osnol ality of about 320 mOSni 1), which contai ns about

hereln, Uninother @lissdime, (e i WhkBtion hay chsakabbut /01 sy tdaout 400
starch (preferab havi n Lgéa nol ecul ar wei ght. from

ng/maky peferstgy abo 49@ a e ebo GO0 oeimiapfcreeqmbing tisgic|pyotestive cytokine.

8; lI@?lE‘}ydiéee@e%u%ng gcggéc%l%lﬁfes@ lﬂ%ﬁ}ﬁ%@% g&ﬂgﬁ%&?o%g 'o¥ e invention locally

to thglardagih inbaief, treatnnddt. aﬁaﬂmﬁmmstratﬁ)nm)glbamBaaed BPlaedd infusion during

HEPES. Euffer 5 nmM, nmagnesi.um gl uconat e CaCl?2
surgeiys pifeS BRAGHH G 680 A ITEOn Y A dri?éws@ PYSUCTipy injootion;

by nﬂaréhﬁ §td Elﬁﬁéltérnby thBard¥f Q%ﬁ%gﬁﬁ S QNS mBAR oF4n ‘EYHFIEH@ el 1mp1ant being
red. The UWSsolution is cussed i n detali U.
of a patoss moNporons 7gSeBEAoushitetiali mcludogmonlraee, suchias sﬂastlc
ntiret reference -28 08/ 03/2007 herein. In
me ﬁ%}eﬁ’eof%gﬁ%odl ment, the UWsol ution may contain about

0. ﬂﬂad&id’ﬁ' ad &@gfmkuéls@@ aBQ‘édﬂvnth Rispdce topednd @bV hdrfdistration, a long

to about reconbi nant tissue

actrqggﬁﬂ%@f tho preseut @wenﬁon mey ﬂ?ﬁ}ielb‘@fﬂie@l arcapirelledoretpgps sistomerFor
exm’[l‘i %’ éﬁ{' @JI %ﬁ#%ln%g#)% g&}lnﬁl?%%ré% gsﬁﬁg ?Jtra!i/ nous Vfﬁ%&ﬁ M implantable osmotic
pumpdintanisddrnal pach, ipysobees; aﬁ’mﬂwe@bd@y of mmstrﬁﬁdis iIane embodiment, a

during 5 surgery: topic appl i cation
pump aw}v@ﬁ@ﬁerd@ﬁp Hlséuﬁﬁ/@‘bﬁb}s%dé%éﬁ Hg 198% & Esgh éeMyd B31:574. In
anothdtlefBbaiBRnt, tlﬁycoﬂﬁ)%ﬁﬁd el B C?@ltvgl%h% f vps\fclgnciﬁ‘ ?gm@ﬁlar‘a hfnosome, such as
ant , I npl an

Supposli tOf nmeans o
desciilednig IntefﬁlamrmbPuiﬂﬁ:atlmNﬂ pW@QB/M@J]M @dl[ﬁﬁj Paders No. 4,704,355, the entire

dISClﬂ%lﬁﬁnat < Ir,olg?iglggc I ag‘g %I;g%)g?%gﬁe l?gr %gﬁ?‘ﬁ %?p%? Saélzlthlg?%}i)odiment polymeric
mateH3 %%%s&ﬂ%‘b?odﬁc& ) cf)ﬁl‘?&féat referet e SIBIS those mater%als discussed in

admﬁ%?stratl on, I ong acting EPO of the presen
Howard\ﬁeul;,|1(9|89,rﬂayJeb@suigl’r‘]vé@%d in a controlled-rel ease

= e Phattled iSRRGy nt o DEelREin PRI the therapeutio arge, e,

the ta&‘ﬁ@ Cant athe 0951%91‘1 Ithus r@gﬁmng dnly ARsBH BRthcRFSEMic dose. See, e.g.,
| T posofres, or Ot her nodes 6f admi ni.stration. In one

Goodeﬁmd&dq@hﬁpphcatlpumf Gentrddied Reddse, yak B, prs ldiﬁslé‘&,s%é iQther
contrS e Syl renEmoleld 0 MsoutE Riessl Bt gn piirqpssgd in he

rewewwmh T, saermarzapqghmsash@posone such as 15
described in International Publication No. WO 91/ 04014

and U. S. Patent No. 4,704,355, the entire disclosures
l,)Smof which are incorporated by reference herein. In
——gnot her enbodi nent, polyneric materials nmay be used
t @e}é&@cﬁmﬁh@p&@dﬁeﬁ@ﬁee@vd BldARNS0RY Ab& Hor ﬂiéchﬁnﬂmstrﬁtﬁﬁﬁnethods
materials discussed in Howard et al., 1989,

abovengillrissigkegmined by@%l@d@ﬁ“?@@ Pesed|uped facigre knewe gcs@w afgipary skill in
the arpaE)Palrrﬂﬁ%g)f'ﬂﬂe gﬁ%gr nc%ﬁe éf}%“iflué@%g f%gﬁ %giro%g @{%EPO the

phamraeoidndstidmrm&tyrs af fhe &R0, Qﬁcl@ﬁs Elb@vaslylsm@mrmtamaan lsaﬁlufe etc.
on, Medical Applications of Controlle

(provi?b%f@at&% Sklﬁ@d artisan)yfhe cqnditiamer disesgato teytFrated; @’@rhe%ﬁq tage achieved

| t
in a ndrflaf ARRiNAE: tﬁé"ﬁodéﬁﬁésgergglﬂl?é nﬁaglﬁzfelf? El}e;ha?ﬂéév\ﬂ %f;aq{flgiﬁbsgrﬁﬁ&ﬁ e frequency

I nvention are di
of adnﬁmsamt@l 249cHoRI¢; B3 mt&t&ﬁ&entZ&mBO&ltﬁlg n%‘ah@mtms; randfother factors

SR e T N -
shoulcﬁﬂﬁé ddoRidd %Eédr&iﬁ@ t@ﬁ%?@dgfﬁ’é?ﬁ‘ of %%tp?a{c‘ﬁtﬂﬁﬂé}"é{ﬁd 4R QR&nRtances of the

ordinary skil

particular patient.
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the art. Exanples of these factors include the

particular formof |long acting EPQ the
phar macoki neti c paraneters of the EPO, such as 08/03/2007

bi Ry ekdndhle,|thd YhysTopmIsdsk Rverdik tPIbRLﬁmv«%ttﬁat, &ending on the patient
(fr_ovm_le to the skilled artisan); the condition or o
PopHiatesbeing Geated with ZPEY diffanent bematbirt leelbare darpéted tchvoidrtoxicity.

f I.adi Vi wq b d tient. the .
PRI AR 6 DR BPSE200 RGP 0 bl v
CREdims PDR trécdiringsnds dosing EROMO Bilcveatoultsxic tdtb@MihdatoRfits ranging from 30

concggl tant nedicatigns; and other factors well known ]
percept 199p @gicenty dn gpntrash & cances gatigatssereshstmofiesanynthe DR tepches to adjust

the &’cﬁﬁéﬁt a diffdtentt aﬂfcggi&@l 9{9??9%&(33@%%#?%&9@1 &9(%8&&336 tpﬁré:ent. The

accoraing to the ju ment "0 prac I oner an
PDRcshows it arecttonsds mbeit@3hopaticht uhanatpaitidanhg the?fy with EPO and, to

.08/ 03/ 2007 = For exanple,. t Physi ci ans Desk Reference
a‘f‘“g B s b\%*‘%%i&sF aa@@w&mgg reitves 15 e ReHENpHsIaaGrib Approaches or
excdo@d e uppR@ BhBE o tthgBRGhged Tl RI&GH! %ﬁ @Hﬁ&@ﬁfabﬁtiérﬁ}’,%ed with the

are targeted to avoid toxicity. ysi cans Des
teaclpagscofdhepresepinvemipn, sisndd Bodblatuchdaiaisep daks 02BRO)spificient to achieve

f - i ts,with CRE, the,PDR ds dosi
a thepfightic crfbe FRIEM SiBe b0l RSty SOmPHEAPEGr 1 (o 1 angi ng

f r o3 Ruthopiiene the foBg 36tiQREEIE® BE the lpRese@Nht@Sibn if ffministered
he PDR teaches to

cancer at| ent S Onh chenot hera ,
chroniggliyear systermicaths aifedasneeo kPRI b g/ kechrdyorizit b ebasit 100 g kg body
. if.: e i | I eeds 40 percent... T
weiehfo ath ool T Rblble, AENE WA REEHS, e RBRl s R boay

weighterabaenplated dor di@e tWeekigipsivg ihtheRea@itat of GancéVfitients receiving
adj ust the dose and/or wi thhold treatnent if

chemmoflgtapa; s potheeapRaBRet ineginEneibe o ckxe EBASS theat 5 g g body
weightRB8boult is U‘#gﬁl,(é)-go%g@f\%‘ﬂf%er{aﬂl@ﬂg%ra%—iglg.gE{ %gEmS%%? ﬁ%l%b&ll‘ﬁ%gt, the long

“practitio ar
actinp EBOansdministared tngn shmuk of dbeuabl ge ke badgriveight € ashas 88 pg /kg body
sufficient to achieve  a therapeutic effect

. of
weigifjger gf?owwaﬁ% Bngt gt iempodigiest: ithedong agting BP @ freadministered in an
oo B OBLBEDy Ky MSHAEILE0 17 B Bl 35 g byt o

I nvention 1
aboutd) 7 5augl &g hgdy wkighbofiiong adtingy EIQ niag by cffectiyet when mlnoniktered once

1 [ kg bad wei er adm nistration. For
Weeklé&gﬁ‘nlg?ag?grﬁ_ﬁgﬁ%eﬂlad’/l 1%’6‘8 Swei ght to about 5 g/ kg
bady effSctiveidesd is Lp?ef@x‘amyesﬂﬁgicﬁ'&ﬁ th {AfevRREBMREHSL ¥ #R 30 hcting EPO

in the treatnment of cancer patients recelving
of gregisethan Aeaus b 0,000 mnd (8@ ng/erth ddiome embodinent dsaefectife tidwe achieves a

s B9 PGS EER R A A8 RO . 1 st

~ emboditichd, t1RNGtBEVe &IEDAGHIBRR G setidElchONG: th@l%hg ﬁ&ix%@d) 9f about 20,000
/ kg body

adm ni stered in an anount of about 10 g

mU/mhgl6grme/rml. dbeserugdeyels kng poefapblywesagiuted pod achieved at about 1,2, 3, 4, 5,

i stration. In t anot her. enbodi ne the 1o
6.7, S THRALE) (P T For et osob o repeated s
deemed/nek@sd? By one b9Bidindiy kIGH $n theQlt. $%6AEBRIngple AHIRHAisBatfon Hhy be
kg body weight to about 0.75 g/ kg body wei ght of
repeat¢(g%1Yaé‘-t lopg aerHmieally nseesstyeenafice ambpntoprpte itevel eg., every 1 to 12

f.ar. tment of anem a in CRF patients.
Wéeks,%ﬂ‘g%&bﬁ??%r eltggs%ée%g' preferably sufficient to achieve
sBecansel thy Ring aofing BPOk ofithe ?ﬁsbﬁt@nﬁﬁ@on GhvadtitRhsddiem half life,

. gbout 10,000 mJm (80 ng . In one enbodinent, the
their eligqtivengsy in the bady isralaiasreased Box evemple, axhen agnammeliampasient is

' (; ).
ity BT et 64380 LT RO Fhi oo
adminisizdtion\cd shesong neting ER@ phainachgichlosgnpasitiong o RO infentbo diiring
' 20, 000
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mJm (160 ng/m ). The serumlevels are preferably

neasured and achi eved at about 1, 2, 3, 4, 5 6, 7,

8, 9, 10 hours, or conbinations thereof 08/03/2007
therpmsiapdetreiss theainemit conosagath IRY flegudne prbérdiedoses than compared to

geened necessary by one of ordinary skill in the art.
the JrequcpsyAnd) anountif presant reeombinarhEREL Cagnposititaisit ed dai |y,

as AfANg dsouSiddb6@ Whefl ﬁfe%ﬁﬂﬁ%eut?dfl @éﬁﬁésitﬁ)rﬁs of the invention include a
appropriate interval, e.g., every 1 to weeks,
longmctihg EBOIof thepresont invewtich ovee BP0 Betpisa Hidd widngtissue protective
i nvent.ion_ h i ncreased

cti EPCs .of the present ve. an
cyw%wﬁ? FROPPOT s mast ieaiSpe By gt Tepn eaLraified %éeas%fdp ppgents that are
also@t 8¢k foP 650838 Gry. TR cO¥AUIB) SatitRE Rl ETTBat RMAIPBBIHiSMisk for heart
IS undergoi ng system ¢ chenot herapy for cancer

disease anpyrheriteated veith e pharmadéwichlomontpoesitiapy of thiewvestion instead of the EPO
1.0 E of the long.acting. EPO rmaceut i cal
analBSTURERH S 3 ot B AP 1B b P = B s G Bment
t herapy may decrease the anem c concerns with |ess

frequent and snal |l er doses than conpared to the
M‘m@’g&ﬁcy and anount of present reconbi nant EPO

CofReSLL o ' Ve, - n. t:h

el Mara S, HaBRURIRY R Gt Rt M g mpre

contdinergfided with ohfGr mbrd dfehgingfedivhtsi oNdRNpHaPmMacsiitied cbpdsitions of the
end with a tissue protective 5 Cét oki ne,

. __anal in b]. .
mveriyog. 3@%@1 QURETn Yy cHECtieamount ¢ltbalongrstinalRAgnd a
. - r -
o LSk S GA ) SRSAT S BSFAAE ol g
t NWhen the phamaxctfigghcamsisitfonrof Hesdntentdhseadnptededyr paeenteral
treated.with the pharnmaceutic conpQsi tions, of the.
admipi o (o HEPISc i PPy o sipBOdh & brapeiiaey condition. Thus, the
kit may fich@b Hf: 198pBBzddCorpBYBDL, o Gi1E ligid Sharrd injecti
Y SRIBIR ORI U, AL b Sl SRR s
In one pbodiment, heskibinphidesvceynilcedntpniok eooughi IyopHilided material for several
e LA R B SR el sn s
speciBOAOSIH LF efifiePfor i trdafiN& kRN, 1 afNBerMMREInTER the KihRay contain
ef fective amount of the | ong acting EPO and

a
a plurglifyofampules €agh gpntpiniep speoifis apzountsent thalyoplilipelokatgdal and a plurality

. 2 v al ot he nt ai ner.. .15 \Wen.t.he
of ol o O8RStk Spos il Bl Pt RO e B T il gprnged only
mix tHeQonRats@Toa ampuRdii 0hé taratl @ntaided foresteBle/mehN®ssion without
conposition may be stored in a |yophilized condition.
measupiggHr wekghing In yiehgnothes embedipient, thedghedritaipgian autoinjector including an
;s FLi QN ri Faui d carrier...and.a syringe .
e BARARI k1o A LR B 08, e

contaifatdeRtibee aopilawithiibe BOphilited doaipositioacs 16mt &id adhtalk of carrier
several treatnents such that the adm ni strator woul d

solutiqpe piyfpass ape sondpiaen witkea lavat anestbetiorandat least apisyaimge forhe like). The

gD ol legst anersage forshs |
R T e e G e

30

35

n anot
?Whde [ﬂﬁgnmhticab B?ﬁbﬂéﬂ@s%{ﬁ e iF#m@w%&Mﬁaered by
. ~ .lyagphiliz terial and a pluralit of contai ners .
mmm%&q%&;?é@?ﬁ CLﬁ%?tfl?%t opfoumRude Bithdhe phasmaceytieal comgppsition and
at least &} iﬁﬁl@?oﬁgyﬁt[@&rﬁﬁ st@ﬁfe?)hgﬂﬁééeutf@ai( gzgaﬁg waRl L MifeOf One
anpul e and one carrier container~for each treatnent

sk k#iaceordingho tite preeeasioventign anayvdiogintluge af leas ehe moathpixke or
] j ector ingludj

special RO Tced B ey G rE el s e e, o

insufflatBiee H: HADaspktt oHithd fnvaRMNGE KRTRRAGhERAL thel d29icK ifbr direct lung
contains at | east one anpule wth the |yophilized

inhalatisnpbishicontinsdhe phrawacatical compasitien, cofthedavideemd at least one ampule
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solution, at |east one container wwth a | oca
anesthetic, and at | east one syringe (or the like).
The anpul es and containers are preferably 08/03/2007

of atyesome bi ¢ihbélyti asalfl @ loMhamning P pbixthapesttt inahtion,
nistered

conppsi tions of t i npvention are to. be admi

by 36T e E%g&ff?ﬂg Egow.ﬂfmwsmagfﬂlpmsmn g‘s@ igycnfign & adapted for
oral Otths@ETRIAE GeMhll PadilHe R RALIBESkE bféﬂ:raﬁ? i ek bORasR Bl arﬁf)ule

least one infusion bottl€ with sterife pharmceutica
contgingethoaetire ingredighti and at Jsakione adworgiatign tid. tBxemples séadministration

A tion nay. .al. include at |ea on ut hpi ece or :

s SFRAE0E, ey P s ot it S G MY s i claning
padsi@iransd@imabadhiih&eatice hRBRdssl as?ﬁ@ddfs' (FSR'n%sal @dministration). Such kits

insufflators. In this aspect of the invention, the Kit _
mayfagiudesingle dosrofdes/fons agting ERQ Casutd traatnas) ordumatityorf doses (chronic
treatﬁfé'hﬁh cont ai ns the pharmaceutical conposition, or the

evice and at |east one anpule -31 08/03/2007 of

aqlrenidstia, thei dit mey bd dwufisedith be bomgreagpdsid sEIREdRf Hobhexample, the
I pr esg?ﬁ% ilPﬁ]lventi on. Wien the | ong acting EPO . .
Ong BHABEEL PP PERACCRISHLTEIRIS NS PT bR dnyeRtiemtp Re myda Hegs dbumin
solufi andodrﬁilysowa?ék%qjtﬁ[o@ It the §RGAlInd 46 eﬂ@k%)ﬂ?arte Q25 theWords

k one anpul e

It preferably i1ncludes at [east

“Albgmin feeli prgfetdbly apeave the goreainentibanas welld ssdlst kipmain panels.
adm nistrati.on aid. Exanpl es .of, admi.nistratjop 5 aids
i 2@056&3 o @Iﬁk‘g‘iﬂ@’ 8¢ lqcﬁﬁgtaé]&tl%l,n E‘gﬁlﬁ?fﬁ%‘;"gffg%é gpycgpmental
agen&f ReuRHRY MeShaRFCARS, us bdld 6f HafANelFcalPAdiolbERAl products, which
_transdernmal adm nistration, and nasal aspirators (for
noticp seflectsapniovakhy the agency oSmehufaituee, usmyr saledbulienan sinrgistration.
dose of the |long acting EPO (acute treatnent) or a
plurality of doses (chronic treatnent). In addition,
EPOtAxeawi t may be outfitted with one or nore types of
solutions. For exanple, the 10 Iong acting EPO
herrsesent inventiop aispaelates tnassafs to determine thd @ythrappidbie and tissue

p
0. in Ql ytd,on d a L ysor. bat e
proteR{S bl e ol ot e iR a BB pUGRRAT o vt as e mpO
analogolidetliin Bevetdl of mrpﬂsnndbédlthjdm:dimlﬁdsﬁﬁihs BFf BleirahtinMB6Ar For
on the contajner |labels as wells as the kit main

cxamplentére sTytivspeisteplledt pea lang agge BPOanayhe vuidied throwghoe upe of a TF-1
assay,tr \ggiﬁ bt tim?g H?ﬁ‘ggsﬁ&; ﬁxﬁﬁrg%f?rﬁdrega?lvigx;ﬁe&gﬁﬁeg%l léﬁegtﬁégﬁé( protective properties of

EPO gihgrouadeniy daksamineduth®i @ab afsagsact & vivettisedys, ilich are discussed in
.approval by the agency of manufacture,

nQt i efl ects o
greatey dgiai :iefgéﬂ- &n pesrition therprasent v entiom dlyrontemmiitosissty forfgtermining not
oty S B e e Pyt Fa e p RSN, AT bR Tpfefher o EPO
compafndtdets dsangntagonistgvilP@speat tot dadoper@aeBPOL nvent i on, as

| as t EPO 20 anal Qgs ,used in several of the .
Vﬁﬁﬁ? ﬁ%em@ﬁh%me*a}m? pregmably fesigreddp bs eamp] hig g short period

- of timEQ5ing ¥ MRl fRal aHB%n@Jﬂfﬁ@l?lptg gzbft:ﬁh)bﬁnc?f It/l‘?)ﬁéovgl]; te}%ogf&gg %E)_vided herein are

_ acting EPO may be veri rough the
intended tralye nawklimiting, by oreefdirdicarg skidl innhgareatveld rdatgaize other assays useful
rotective prop: EPO

for de{gh B 4G PR DR eGSR SIS T PR bT o8 SR camoRs.

Vi vo assays, which are discussed in greater detail
below. In addition, the present invention also

Erythropaiviéedtiivsdsseyst s for determining not 25 only whet her
tectjwVv

TRl iR TR g i <ttt & B0 R B il its ofe partcutar
EPO campauiridg8ybé letéintifed @SRECAriod a@A Y IR SmBb@ment, a TF1 cell line

may be used to determine whether a particular EPO compound has erythropoietic activity. The
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The assays of the invention are preferably designed to

be conpleted within a short period of tinme using a

m ni mal anount of the EPO conmpound. Mbreover, the 08/03/2007
cellamanps pelienad, dashcpirdiresudpéndei af £asgRenttdiohef 10° cells in 1 ml of medium,

non-ljmtin as qne of ordinary skill in the_art
with fseqrpbipg CACEGT e C%B%‘dﬂél of d@fengpt addgl 4t gpecific concentrations. The

indith@har H‘tﬁ‘l’ey fhal IB? n%&%ﬁxﬁé@fb? he gxo.ﬁrs%;}?ﬂ %}gtgﬁél?te rc%ﬁ iﬁ{ﬂb\—’ne]ts determined

capabilities o oun
u51ng\3§a1ylmzﬁ'llnsaaalqdm0d1mo(@tﬂl'Idtea;thDmbgH, é&adlson,ew,l) t he
i cul a

PO B0 b BeOBBRerHP Bl SL PG FUS Pt S et ey s by cbserving

its effBet @R ShERRRIH ST EoncBntidtion u‘éﬁll | ferthhiRB AT C ﬁﬁé’e b&mﬁﬁa?sdar& Qdministered
det erm ne whet her a parti cul ar EPO conpound
500 Brlerbw @ﬁ@ &he I&P%c@mmmyl of Titerest, 80ar0Rjual3Y 00O of ‘o@llctls subcutaneously

threJ%esb a Egi %0 ?oq?l glef:lgsn(‘d ﬁ{nﬁeslu CPVd’I? %&eﬁtﬁ]o obwr{/(ﬁan

concen

erytHr&saey rﬂé}ﬁhsﬁp@nalﬂ) 3dmphiiadGe petitePlo Dk RARDbieAd dBiEraises the

at speC| fic concentrations. The individual cultures
serutpdhgmgglokis) sopgnyeon okthomipeurs, at which time the cell

or naer el PPy NAlIR bl ATRAAR, P fhyhroleukenmis cel.

The BPOenmypondd dﬂmteEEIG)s e@mmﬁpmuoff theeitios TFIeyll ﬁumsér iB€reases beyond
ing its effect on th

essed VO obser
that ﬁ'zﬁ% nﬂ’@éﬁ ‘@Hi gt Frore ?lia{gsk#blﬁéh%arsﬂeﬁﬁéeffﬁ%@e that other assays
for dé@l‘ﬁ'ﬁﬁiﬂ% de?%t?ro?gi%h@h&m%ge avii9ole K87 :F v‘%ﬁ%&ﬁg gg#@gﬁlfg@ermompem

conpou nterest, “or an equa
discussed etikeast éwa sdsgys ushfud in détenpsinimgweedeytheopoietic attbityodf an EPO
eks (,a tinme interval suffjcjent to observe an
compsPﬁ PEbnelue exhyppEis duguse Afsa BRI dIBHRAYEP Fs8ays-
determned to be erythropoietic if it raises the 10
serum henogl obi n concentratl on of the m ce. Further

Tissuadxefectivefiapal B giepod in vitro using
TF 1
fegpe é‘i{‘f’?‘@‘%gﬁﬁﬁ%gtzﬁc%desﬂw P RThSSBR G pretcat fnvention are

basedrumh@ Fissub PFREHRE rdepeR fbor HHTRt oaée thé @e@eﬁﬂerfe} the |ti@sue protective
addi tion, those of ordinary skil he art woul

rcceptog wgcpiptgé a mtet)mﬂ@ésayag‘gia'@ use(bto (tﬁtmmmndm pagiicular EPO compound’s
| abl
asaeSL RIS, AELLN 90 25BbBY S 53k TP gpaer

ur opean
empldy%@ia#gely He;ﬁBﬁHﬁbﬁﬂlﬁ'WlﬂgﬂtWﬂﬁ’f E'Fd)b@iﬁﬁd)ﬁid' c activity of
an EPO conpound, which include exhypoxic nouse assays
aher exampdey rﬂlf‘o%ﬁﬁaéfs mpy Dponpel § veasseystos saridpacissalsi qrusteylc inhibition
i ment

' assayéta‘sé(ﬁ’}{uéeu%@g snregPC%atgg %gff Itf éf elésgcgsp gna ?gt*eﬂ% c%rpggtg mlﬁl the test

pro
sample angieifona lﬁmﬁed ﬁ’lﬁnﬂi@%&? dirding diRs bh 8 SHAMYhViRfihg Y&tner. Asused
recep tor for Once the sequence for the tissue

- hereinpﬂ@tt@@t apalyt e‘@%{ﬁt@rthq §P©§@mp@eﬂ ofintezast etbe testechfos digsne protective

actwlt?;agf'gg gedél?o?“é‘té‘?% %%gé mgga?gﬁoﬁdyg%rﬁéte%#%%mﬁo (R% %rgﬂgig)‘?ed(tﬁplcally the
EPO receptans)r YAssised herein, tthazedrefers foclabol@breagants such asdatpalyadlyte
gel y .depends on } he er ?ht of the EPQ conpound.

| For
anal%‘%a}%v@ﬂl%%én%a«yé ogus aheledhipding prijusragunghyliend binding partaer
and st%gzrt%‘(’ql.&g teS&STRY fadlt uﬁdqfei'&n 'rrﬂa%e aa%l#r I(algttc§l§€lf3 Eﬁi‘fb@l\’)ﬁahty that does not

I't1ve assays rel a trace

_ interfemuitb thecbinding ofipmtyee xmd im bihdinggattners ANunlimithmpéxyaneléanclude

oGyl guiel o e ngpclTee o < oot Ba e L
labels, W8 Qe RPnEAERE YR nRkt BIYeREBS br 8QiVA82dd88 hEdefelied ! dush Y€ enzymes.

rotective

| Su1tabfc)e tracers may be the radioisotopes P*2, C, I'**, H®, I'*!, and mixtures thereof;
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activity. The term "binding partner" refers to any
protein that binds to the analyte (typically the EPQ
receptors). As used herein, "tracer" refers to | abel e88/03/2007
fluoraphgrstshich siiake asthlchblates dhanakcyih eldResasialdegiftives, rhodamine,
drrrmbl | i zed anal yte anal ogue, | abel ed bi ndi ng part ner
rhoqampemderivatesiiansyingmpelhtonere lugifraase ( Bicfly leciferasg apd bacterial luciferase

(U. STI?Qt Noa-@‘? 7 h'%ﬁ? llﬂfife 'nn2 gad)ﬁ%)}z{?op@xtﬁ}ﬁl f 681%;1@%) hSJ{Sﬁradlsh peroxidase

functi ona “hat oes’ no er
(HRBD ratkiahige pﬁospllmisyl [bgalactoslﬂa;sebglncbangzlasa,rlymmne saccharide oxidases

(gluﬁ)g{? gﬁljﬁgt g gczést%{g%cﬁg%égﬁ cm%pi@,q;sgilqeigrgéﬂ]y tro gré?lase),%eterocychc
oxidaf8 [riddbd NRAISGAMine Xidhst Py ?féﬁt\a‘l %éq dn2RL fhat %ﬂ{)lg‘?% iéy(ﬁﬁgen peroxide

noi eti es that nust be reacted or derivati.ze
to Oﬁé@é@dmmestusm sach andRfekctop&ogdateatni@oparaxddase, aslymixéures thereof;

oAb LR gl L s ot 1
one @addimetiethateser i étq@dsﬁ§§@¢ﬂhor§e}éd§§h3§ﬁﬁhdhsg 8F AlkAlide\ASsphatase.

r hodam ne, rhodam ne derivatives ans%/
undekitled artispreisianerg ef metbods ofrcevalont]yhinding etragars to proteins or

Ra
polyPREIEL kot ot e sp s lBees S EEblage gfymatemides,
bls-lm&ia&x,l sdazot{ARBynzidink adnid Mlee ]ﬂt&ﬁ@h&i w8 to tag W1F]h the above described
saccharid

ct gsi dase, gl ucoarryl ase, ,
fluorgseata QUBIIRASERIGAR GR7 RS kb elgaﬂoa@tfﬁg*én@karl dsswribgdn U.S. Patent
|
Nos. 9 9‘4@ a3 aﬁi PBo5 B e %ﬁﬂé( H{Sﬂgﬁg&z‘;ﬁ?‘*&%@g@ c%\‘pﬁ%erét%c\:/lm b?/ ﬁeference

oXi dases ur| cdasé and xant

hereimn enzyne that enpl oys hydrogen peroxide to oxidize a
| act ope

dye cur.sor _such as HRP, xi dase,
I@P@O&@i?&%&% qfreagenty L k» Rqpgrayas #r?é%%ag parfjjes fomy &) apalyte that
remafb fie rPddBltn, RIS B FNAGRd ﬁﬁ%fbé h&Smplished by either
radi cal s; and corrbl nations t reoP,
insolghilizing ﬁgmndmgwmﬁameanalﬁe ataldgaabbfooen&e taﬁsatrqmmdud; &by

adsorBE A Rl P G oRDRERO) Sl - BorTAPhy cnilen

couplirgd6ith Ss bRiARHIALIRIIR Trd¥s-linkAY indAShilifRg ¢ Lor anal
pcgﬁp |'i ngtgagent sI%}such asl di g?/g}gﬁ{/des léar%oW e%ranaogue

aﬂerv@:rwgauhwnmymopmcanﬁammat es, bis-diazotized benzi di ne,

b
2 O i B o B e bl i s s gomgion and the

tracer @A yiatytk Bbeidto tBOPRIRI paht h@ﬂh@é@aﬁ@eﬂcﬁdrﬁ% urbokhStracer and analyte.
Patent Nos. 3,940,475 and 3, 645,090, the entire
This sgpasaticsgnaele ascompligied byalcrantiog fwhere gt Hipding partesoes15

T, BB 58bk RRL ok SHRRD v SRR o

compdtitiee rdadtici) The @mouhtSofitefl Yl ahaliteds BROMVIYGRoRTENA! to the amount
and may be acconplished by either insolubilizing the

~of bOUBfi HArH @S prensiied by heamaupt of makeowbetatgs: Blose-tesponsg sugyes with

: knowrpﬁrﬁ&ﬁl(?su&eana%% lgg%b‘?ﬁfseg% aa? rgR% d\%ttgé]be t';%’t%l § *f{g(:f‘o quantitatively

matri x or s

deterntine/thk eﬂt)uﬁ’ttbf@ﬁal@’cd piesensincthe GSt @hipllé;lrwllléleh%amth enzymes as fracers,
cross-lin or by insolubilizing the partner or

 the assgysqrg pical é{fff’%’fr%%las RLISA systemSnmunopr eci pi t at i on.

TIB%% uehfifl sﬁfé HQSS@L e % Eﬁnhr?l?ﬁgfgg?d iafﬁléﬁ% rﬁa&ﬁ}?{eﬁ used to

or a ter t conpet thI’] an

adsorblest ﬂadnple ahdigtepihn desn garm&ie tmmo&e@aﬂgp@a@ingj tHe et laﬁalyte is used to
This separation nmay

d
adsorb!@%?%lﬁl e B o and e feeninbis dhanepgpied i fﬁéldalﬁle'racer The
amoun‘lﬂ@ﬁbc%ﬁd E’r%@ér'?@&'ré@l‘y'ﬁr ol tdPis %:fe' z{n'dﬂ}té‘ On("$RENBnEAR"

bi ndi ng partner was precipitate ter
sandwigh aysays, theest sempleiinndt. seffareted ivofont adsling ésﬂabsebaqlﬁhmdmg partner.
anal yte is inversely proportional to the anount
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of bound tracer as neasured by the anount of marker
subst ance. Dose-response curves with known anounts 068/03/2007
anal yte may be prepared and conpared with the test

r eﬂmlntpehtma sidbsahdwizhinvthods eth@lorapliage-tdparatioR Wieh a®hn integral part of
|n the test sanple. Wien used with

pr esent
the @ﬁ@g}%{ré@“eé@s stese dplubitign agsays 418 g%rgﬂéwt&fl &  jigelegracgion mixture. Another
spedi&fc? E&ﬁgeﬂtﬁle%§sa§|-+aﬁéd ARG e+lf§" §%gg g\;e%:r 3609 Felaulre a phase

assays, for exa an i I ze ng’ partner I's
sepaaiioy. ﬁmsucadis@ssmyt E&tnj@tq)d»fana:najfmd: w;thttlhreaﬁahﬁé isgmepated and used such

that el P Bireh 19 B A gt b ereserisn o 0 anks oy Bap o poghe enzyme
activifye IThe EPaic P QEctiveQBRDRYT itRlughtcdGlih a TifghctiahR %Péan&{bndge to an

bound tracer is directly proportional to test sanple
enzZygitaivgh &s parexidasenGioniagren ase sedgtebiod wa:wﬂaﬁwa@@ sq thet binding of the

r Iabe ed
el ARG, W S5RRARI0 EAH el bbby
refersairtdws EMITet hods enpl oy a phase-separation step as an

integral part of the nethod, whereas steric inhibition

asSils conjusaies e Bisddn sisria hisidrgre metheds fasdomogensors assay. These
conju Rls RS s ﬁﬁﬁﬁéc?ﬁy QJvafEﬁlﬂggl%?lh \ég 0PIt ulér:‘l'guagﬁt h%gten {0 a small

onoge neous” assa des hot
analxtewhz&hat entibddy ts he;lﬁemmbamﬂﬁgllly ia uashi¢ tosihé tlmf coﬁjilg&tﬁ ayme same time

e e Bl epelet e e qich e e
anti-i@#pten 18 BRIME Sl ﬁ’%afté ?CQSuItf?l iff 3éNdtse 11"f‘ﬁfe'c‘lﬁhxta¥te G Ebrﬁﬁ#@e hapten,

protective recéeptor is ¢ nJ ugated wth a b| unctio
e.g., othyage i ﬂ)mrd‘gem:teoarlmm thehapjereis s ulvoraphoprer oxi dase.

ates are sel.ected for e t.h..t he EPO t hat, .
o TgoGRafeEamBa R ecire %B%lah'm SPD8 T} Gty freo-pending

Us. B&Eﬁt%ﬁpﬁcﬂfodlﬁ@ 1loat8%| 905Tﬁ1ea Jh1yRE2G12 ARISAW pphicAtR s%ﬁki Wo.
referred to as 0 Steric conjugates are used

60/456189d | 1aled Apail aﬁ,c%)oﬁebdib dEwhish aroinogporbds yasiagnce Iihemen their
entir %g@ ugates are synthesized by covalently linking a

F'6% ol ecul ar - wei ght hapten to a small anal yte such

that anti body to hapten substantially is unable to

bind the conjugate at the sanme tine as anti-analyte.

Functioigl 4458Vt e present in the test sanple will bi nd

ta%ﬁ {h'e %B?én& ?f the h(%n%ﬁ%at?olnl ol(%\%e s%gﬁ gorr}ﬁg bﬁsge SF%F%WF gr'ceptor the

tlssuetpiott:chﬁfe Q@piabldgws@f aA EPG]lna)lﬁe @et@’mm@i a8 ctidhal assays, both in vivo
fl uorescence when the hag@dn is a fluorophore. Mre
and ir vigr ¢y Riefsrahlyr g @rdinery iskidlia the ast wewldwnsrioam alsingle ip vitro or in vivo

assay ?p%ﬁ@%f%g{#ﬁstgg 'txﬁéféﬁtgtgitg% 813 Q'o?g ‘}J?ypsc()gﬁ%%gg,zbut in certain instances

it mayAgpiecesairy oo p&dsrinabothico assﬁfytﬁﬁﬁh@&)}mpcfuhﬂ efhibfs itle sa&fe tissue

2003, E th of which are incorporated by reference
Prot%ﬂ@?%fmﬂ ities forro apdhin W&t es. 20 Functional Assays In

t El:prgaﬁzgrlﬁ{% Hordilfry BN hd &%%81['3 b%fabzéqt% d%f‘e%ﬁﬁ%e‘ﬁ% an EPO

t tissue protective recepto ssue protecti
analoglmyaty dt il&asmlemﬂdmmnﬂm)lnmhgd ebaisdeataciage amtBom least one addltlonal

. functional says, bothan|v and _in vitro
o-tinkgf giibotGifsye SHE Bine eATRRIp3fIoR0 Frpsapndisplgseshty the gregent invention.

First, z’ﬁ S5 Pl 3ud RILEPI P i 4ddGaOhotoedtby 9%3%15 s 8nid¥e ?&g r%o g%g)rmme

determne the tissue protective capabifities o

- whetherdhpBRA¢ompotnd of intreshexhibitesittsmoerotective capabilities. Then, in vivo

studies such as the rat focal ischemia, bicuculline seizure, or spinal cord trauma models could be

used to verify the resuits of the in vitro testing.

In vitro models contemplated by the present invention include, but are not limited, to those
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it may be necessary to performboth to assure that the

conpound exhibits the sane tissue protective 8/03/2007

capabilities in vitro and in vivo. In practice, one P
usediodietaamynesthe ldck iofitissue prtdctive vipsbligies bf e E@Cﬁmamgmabmfe the P19 cell

T e R
detail@idw StbfurthdQillthatddlg @xﬁﬁ?fé@h Yﬂ{eﬂatxﬁmﬁfé@'afb intéBdd¥%o Be non-limiting

conbi nati on of assays disclosed pr esent
as opgoarelingry, skill fnsthe agt hvovldt rﬁ@@e@ttbatéh@h a@sothﬂtémﬂabi@mofetm assays for

dete% %fgltu{%ztbe Efg&eu% E%%E&Rre %§ g S?E?grcg)g}p%glgc}] ; g;lm ggn(f?{l{ﬁs‘lg 100) compound

wouptd tod midv&dcam&mrbﬁeétiveﬁf inl EtiparisBn Y0 ¥ Contdl, UCknSiatasied h)r enhanced the
focal ischem a, bicuculline seizure, or

. t
Vlabgisﬁy ﬁ%\ie&s o ThY siyfaoRRsde ¥owd be gonsidereisapaonisiie H; imycomparison to the
contfdtSiH hétﬁfrféfltai Q%ﬂb&ﬁdf tk rVﬁlbhﬁ? bF Q- ceﬁ?witﬂm\ﬁl% 533 efm del s
by t but are

contenpl a e present i1 nvention iInc
not limted, to those -35 08/03/2007 wused to

det.e m,ne of _ti ? grot ective capabilities
M%EQME—PE cell assay, rat
nDIIPd}@LEhﬂf&ﬁim&ﬁ | the ASARY tis@RG r&t@&n/é%lié%t?%@éﬁ& ¥Wased on a P19 cell

whi ch are di scussed in greater det ow and
line. fEpreamplie] P1fsealls ey hemaﬂxtampdi endiffei®ntates VM aulmlemented with 2

mM Lnﬁ}lﬁtﬁnlgx?rge :[BQN@‘(}PQpePéCé%l&ﬁ zlggll"ﬁg’fd %?ngpgygﬁlgs%gt?% e(%fﬂbco and 10 percent
fetal bovihabdrémi (Ply¢iohe Qa@c&&t@ﬁés)f@nmh 20£t8Ing N M dgn NQHCO‘? 10 W@V BRpes buffer.

protective capabilities of EPO conpounds general ,
emmrf@eeEMI%rmﬁmt%me@ame cempenettsrasdbeys mrél ﬂm otceptionef 5 pg/ml of

msuﬂélr,ﬂl1 Qgg;ﬁr%%‘rahw 1 t?h Mp??ée{sﬁ é()ngeﬁ ?61‘& ]Htﬂpeu?regcﬁrqe $d 30 nM NaySeO;

(Sqmaﬂyﬁbkmaof&kﬁﬂaMﬁuhﬁs&@gﬁOhSldered antagonistic if, in
conparison to the control, it detrinmentally. af f ect ed

{Cields thak Eract Wigh 80 petsent canfluengy s treatedeovarnighy withgegembipant EPO
and/oylgﬁ 'E@Cf&ﬁlﬂ%uﬁ&%?ﬁjlté}gst %}%e(éq? el “h{%ﬂ.‘ %ghe?g}s? g%'ullqlgﬁ]ée medium and

In vitro tissue I've €a
platetbmsﬁdcmymmu@cmﬁlr@ ﬁhslks al 4 figal dE@a“lt}&)faﬂf)bdls/clﬁfgn sértinsfree medium
y quntalned uaglfferentlated i n DMEM suppl enent ed
aloney pr; withy theppptreaipent afdikiens. Lesdl iphifitygany bs fatprmiegd byogypan blue
excluﬁgﬁm streptonycin sulfate (G bco) and 10 percent
fetal bovine serum (Hycl one Laboratories), which
ésﬂﬂlawnﬂ;o gkiledydrii saia, OB diBomdd teepabinbtfBREY canlfirevent cell loss after

serum A A R BB PRI g o5 oFr ARG Frcombigant EPO

.. rescuél/ to gf) ptefc'éﬁtscffqﬁé h&brordf hﬁ%ﬁl's(ﬁ(:kﬁ'ﬁ West g)ﬁ‘ﬁxse&- ?‘gcgéng?ntreﬁlon of 0.1

rescine and 30 nM inp
U/ml fOel'QﬁJI Ufpdy iTihes,ge be nmns(@tddswsmamoteeam thed PO S0mpewsieofiinterest must
r econmbi nant

resen et 9 el B A oG eon o Pl 13 B FRp R o ercent o

about t50 YBbt of WRSE8H, IhGSt%)?éfé&ﬁblfyra%&m&@n@ﬂﬁaboapﬁ%éééﬁ of {he cells.
- 25'cn® tissue culture flasks at a final density of

ceIIs/crrﬂln serumfree nedium alone, or with the
add|t|ns Cell viability may be
LASBY Je  exclusion. As known to

I&hhbﬂl@ﬂelﬁbédlﬁléﬂts a rdt iedt@tliltdnl 238ayoik urs&Pt@'Héteﬁﬁﬁie thd 2588 Protective
revent cell |loss after serumw thdrawal

capablﬂﬁmﬁzmeﬁél@ compeandfinteiest invitke Foresample Bnmmfyrmotoneurons may be
oY AR Sy SERIIRRS 7St VRS AR, 0 SRR,
immurcpaneng.r Thée cellsaite Preferably seeded at low density (20000 cells/cm?) onto glass

coverslips in 24 mm well plates precoated with poly-DL-orinthine and laminin and containing
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Um to 100 Um. Thus, to be considered tissue
protective, the EPO conpound of interest nust rescue
more P 19 cells fromdeath than the control, 08/03/2007
complest eyltaigt pedivmriilenrobasat B2 74B petceat, (e mdé At gluteminsdy 3 percent horse

0 f.the celkls t preferab about 40 .
serultt 28 TP S MherpideiBafl 53 AN AR, FRERR RentAGH fpd Sygptomyen,
IngMiItBIONRatA filataqiReidd 6ntins Sayfetdblpaiuh e da@YBPOI (M84ml) 8nd the EPO

rat notoneuron assay i s ed to determne the tissu

compoydatinigrest (8 hEm)) qftV?hjé]‘léSW g ded b seltuses @mfeﬁabgftabout 5 days

A 8 BT el B P RIS P, i e
cellsrraty bnfixedogitlah demperntiphiadetniayd ehpaeindBsfor AQ mitites, pednaabilized with
l's/cn®

are ef er. eeded_at | ow depsity (20000 cel .
0.2 grgegt JEF%;&?@@ blashed @rtﬁdg PeFFeDYy emlﬁ%@‘mp%%’éga incubated with

. . i1 i i ] i A . . .
08 A0 0B B B 20 A, nd e

using Mgy siabmtin nBod(Witlpdiamamibenzitng. v viability afrnolene@ons may be
ercent hors erum. 2 - nmer.capt qet hanol , 25 M
asses%%pgﬁg]{; qgl?ﬁﬁgyggw.tlnsmg? P?Sﬁt”éf%ifﬂ%t rept onyci n,
| MiKedipriBlaN-dultufdstoFim o drl Gh &bt fRall P i BE PRl oY tRRQMking
6 days, EPO (10U/m ) and the EPO conpound of interest

maiﬂ(ellenggl qtyregrondigipng | Addiagn vlreeeitleigantdRChd 0d ) toghe culture medium 5
days égf;o\% %s:'sﬁsgzln&taoq%gﬁ P&IBBI&)@]%F %:e_bnesf}:ﬁrg%ég glfgl(é{ﬁyﬁrg?)} i'tngr[]gﬁsoe{)tge number of

neur ona ensi

 primatiysesostecomrbséhel at calaks TR Bd ovsidwel Asshepeste@ivle, the EPO

par af or mal dehyde in PBS for 40 m nutes, perneabilized
compgiupg, of wteyesh prefeaahly selvagss adeasighe msaratbeipt motpgeurons than the

r in PBS,. i i L
contE 1AL b Aieic e K170 Wb udRn RGP Btofe dispe protoctve ia
great¢rSdmbg? of tho@a6fpnoare saiegfiom dewdh disnipbhinegandeSiultgret dd@ditions as

avi di rh bi otiln nmet hod wi t h di am nobenzi di ne. The
compgredylp the SPniel: ot oneur ons may be 10 assessed

nor phol ogi cal ly by counting SM-32 positive cells.

M xed primary cultures of notoneurons

Eh&r Hiztochssst Basddlon adie Miorcapept osi s duri ng

i pt enance culture conditions. Addition. of

Aaaliiee e AEBO'Y ALLTTR YSSEOPIOFREIYE FARG itk @Ean PG compound of
intereStay @ cORIOMFer8HsHS TMMssBf maFhé uftdTh QbR FFEoINMNt EPO and

to significantly increase the nunber of primary
the ERfd componnsind igtbsstrmedifagens edpressiondififerently idB12 callsi aeRM4 isolated

from %i’di&%?% rt‘gjt @gﬁt %Pﬁg 8%‘} s W[Efg 15€fn|ct:| 32@%&39 ﬁq%ﬂriéégugtﬁ)%testimated from a
mousd"PI0ONIN R RficloRAfly, UBSendfif igoRlthe LhoSie SR IE Hor ek ﬂﬁple, the

EPO conpound of ‘interest” i's consi dered tissue
expregsiotaddi300ezenés in P1gcellt may heimsasurat by oseof mylen membrane arrays
v m_deat U I nt enance, cul ture condjtipns.
from GRAEEH [ATRAORY T e CellF P amIE iaas b rgpeed SvatGigff e Sine,

recomBRERCERD, HIND MEpaRAFYntéeet B/IUAD), Bt ni:QuRs §RYedfO The cells are
determ ne tissue protective capability of an EPO )
then Iyssdnfir RNA sktragtionor edriedted to sermmdepriviation faxy, homky @lwassay the

sl BE ARS8 B SRS kR D AR SRR 1 xtion

by colwlinfi ichrogmitd graphy, With ofoliinn DRMEe ir&@indiitfolyAHORNA may be purified.
undi fferentiated P 19 cells can,.show a different

Probesyauy then b rorsimatesintie aresspcecfilPrinddd . f Fhsriabelobprabers baving

et O G L E00B AGPEOHL 0000 00 RXRSBY febgmes

- C. Thé meRbifhes edel veashed/ardeexpogsito &crap Yilinh The $teshtyof katioactive signals

nmenbr ane arrays )
may be measured with a Phosphor Imager and analyzed with the Atlas Image 2.0 computer
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fromdontech (Atlas nmouse 1.2). Cells (107/sanple)

may be treated overnight with saline, reconbinant

EPO, an EPO conpound of interest (ImJm), or mxtur g8/03/2007
Pfoﬁfﬁé@b)fﬂte‘lfh)e cells are then lysed for RNA extraction

o] m rivation.for haurs_(al

T THEASESonle R R Bt poR sl il R o, the

tissuglpedtediic IiBsfz\st) uselfid evalsdt@BHOrddnipotnils sEM asalit faal isehiemilthodel and
col um chr omat ography, with on-colum DNase treatnent,

lﬂtrﬂplapefﬁampﬁimcq%@e Iﬁedfau I #qddtépn, apiropesmeds] foreilugling tissue protection
f
1ncngirgg éﬁéi gyt ugy ﬁ%%g? gﬁlgtgﬁx‘}foig thé zﬁ-ﬁdgn'&;gg s ({ Qﬁogeﬁbﬁ b€ International

Publiviatjtue Np. Womm&(bmdeﬂeﬁaﬂem Rmcamw«syizmmmmmms
es are _washed and exposed to
20032‘597233? e o eRET fgﬁgsetvtlbﬂwmawaa@ﬁnvgns. gnal s 35
may be neasured with a Phosphor |nager and anal yzed

with the Atlas Image 2.0 conputer -37 08/ 03/ 2007
) Biag al Isi adMales cont enpl ated by the

VentIOI’IIDC not .limt

eilﬁ g}nBP%{ngg% then g(évga%;ga)i&ssﬁ q @et%vléqlel}éstsge Er[g%ctwe bapagﬁltles ofa

parh@lﬂﬁﬁEB@l BSmBdmb i9Baskd Bn b F&RE iscBGME Mol NIR lex@ple, male Sprague-
i ntra-hi ppocanpal biculline nodel. In addition, an in

Dawlgy y#s fro bma]ébauwtmﬁga thrg%‘cﬁésqb fasebisehesy modeh cBrieds the rats
may ﬁ@é&ﬁhe@?erd%’ H‘Sﬂéegulf%a?%élf?'q%nr{lgﬁ% by S 8?1@ n&éu B?d }%/t%trciog nfcéﬁgaerature of

says

Oﬁr@@ﬁ%ﬁﬂaﬂmﬂ DhSrigitadatitid itabbd srtudedbiNgse S&G&E/aﬁ)@&ansected A
1 .6 and . 2003/ 0Q72737 are contenplated for use wt
burr li!q%% adjaceaband roptial he themighborbitatioys dISAQISZéQOIBa’é@é r@ﬁdk@é@bral artery,

I
otk SELaIAS 8 BB EMRP Py B i

MCAplasivn,ahd eontrizPiderab ogarotid drte@' ngseccolded forddlour ﬁs:thgtrhalon provided
mal e - Daw ey rats (-

by ﬁfgﬁgel oy UGG L EPOHDR0 b oF BHFDG sambynd of interest (5000
Urkg BR9 Slay tR aHﬁ'lfnlrﬂt reH'&?ﬂfe%§ t of the %&rﬁﬂl%‘%%%ﬁ dﬁ:@ﬁsi‘ﬁht h
B pentobarbital (60 g-bw) mai ntai ned at a core
ﬂéim:py hdnus eth@lﬁrmr@hrﬁeumva@ami swainb-ntvh dhdlesectidimeare cghthrough the

be occl,ude ture d transec
entive 48 e F R 50 A58 e QeI ot eetBEGES be
subse@&énﬂ c\ﬁb%@tﬂ Z&8hih &2 ﬁé?senmrﬂﬂleﬁylfeﬁ%ﬁh{ﬂ cl%ﬁ@é Yr/v) in 154 mM

may be cauterized distal tothe rhinal artery.
Na(Cl fQI 3}9“01@14‘@@ ated 1 €h iR ehgue obimpay ngyhidstefnined usikgA computerized

th t I ti.d t
imagegahan s e (MR, o REteatlgt CabaTas: QalionCSpadal, Inthis assay,

the EH(® E@Iﬁﬁcﬁmd%ﬂﬂt&%st i§ BSRMR¥M L P@e&tﬁz@@ﬂ%@t@r‘é@es e 1t volume
EPO conpound of interest (500 U kg-bw) may be

due togherrat MG A deq] charhie to festmefor gteater extentsis therecembinagt EPO.
occlusion. 20 After 24 hours, the brains are renoved
~and serial 1-mmthick sections are cut through the

eBLin BvPAsday BiSed\gn Btllidh @oﬁﬁfbali BichlieMé Seiz{ifdavivyadid
par at us Each section may be  subsequently

ﬁteégmb@dlalegb thettisspe mptegtlma@@!mlty of an EPO compound is

| determnﬁé(f)lg Sﬁn inifa] Iblgdﬁa%ga%gﬂsgé %}V{,pg)lg]rerq F§% ar%@%giale Sprague-

Dawlegfeﬁte (:mocw) YsirdgoBed @ﬂ%ﬂn@tﬁnﬂeﬁpeﬂaﬂn@mam}lau@ kelatByeHugitility (60
| mgi ng Research, St. Catharines, Ontario,

perce ﬁye GRS iR feodandayaterendiarfexedpd m%halmgﬂwycle The rats are

: surglcélﬁ{aﬁ‘[ ipfa ted »@1&‘?%}&4 ee[nﬁq: eQﬂU &%ﬁglgﬁ h(¥ tgéﬁ(fragcf‘e Mscnbedm

ates the infar c
VezzafipAalet als ohNewras¢ipl 9, 56545-6361 a99).0Bdefl € frate xﬁ@ﬂie angsthétized using

quJ.ItheSIICI: ?Pbérggnrt] E’heno%arbltal /4 percent chloral hydrate; 3ml/kg i.p.). Two screw
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E. In Vivo Assay Based on Intra-hi ppocanpal Biculline
Sel zure l\/bdel I n anot her enbodi nent, the tissue 08/03/2007

elec, g ! I%Fﬁqﬂ\ége l;r \Xaf ﬁife pﬁ{q?tglpglr%% g%gw th g gﬂ)cﬁlnfl lead positioned over
the ﬁaéﬁles'imﬁE Bﬁlﬁazaﬁﬁau@ma KRfednsuliédel SRFodgLIGS0 mmeytheabs implanted

are housed at a constant tenperatur
blla@)allanmo rt@g%mmmymmfdhq dorgad bipppesrarit(yerid Al pRICY AL Sitiula (22-gauge)

may] eSinal ?tangﬁ?lkz pggﬁpgé}fj%"\%b oF {l%%ra@fofr kﬁ%qgtraq{gﬁ)ﬂ&%pal or

e rats are surgically 1nplanted
1ntr&Welte|3r0€fatE’cﬁUular afeiel Eelnigd e cocdinats droeobging ﬁg‘ul’fw&mé@élon of the

elecggcygigcglrl:lé gg%g')rﬂ) ag\ﬁlq(?‘ééaggtlenwé{ 3 lﬁii%,agllg a&ﬁé’:sl%'\eﬁg §rc C}Mth Ithe nose bar set
at 281 Pl rfb% ﬁqu \IVF@%E (ﬁheo}@cft%% if P’%P&})?@&PCB@MU{M& Academic Press,

percen | ora ate: . Two screw -38
N ev@‘BbﬁkE(/i 2810)7 The lekctrodrd asayab"ee:opnmt@do laithudtipingoriget G\ﬂgfchtﬁl,@tromcs,

rietal cort along with a
NY e e Wik e e capoy R e e NG (P AR iSRG coent.
el gt 'éﬁﬂ:?ﬁn dnfOar8hret@ibll R Sui tiRdead s@n daid #ftee sargkty when the
into the denate gyrus of the dorsal hippocanpus

anllmaé:elmva lfulfyotee)venertd Aniowisrare thep ggmgmjgr@gl recREIpIIEt EPO or the EPO

uni | e rall S i o d £ 30
compRy 1%5@8%@5@’1 ﬂo&)p Q@& R?VF 3}{: er ebr bnv eﬁ?‘r&lwé%ugr%h np E‘Ssﬁno n gatn a
min®Es Ber@She HagcteRQThidietkise béinred rHgmodadureds i racdrdingde EEG and

of the electrodes should be;

lntf@ﬁ@‘bnabmwgp@ of dugghzve lqeglp gwg}ougln?e%q@eé Visaragiy Atygtgl- J. Pharmacol
Exp gher :}%5] %&E%%grl %?1% Vohe %%unféls PN ARSH toFeclfnMPleS R Plexiglass

axi ¢ Coordi nates, Academn c
cagd28RBx60 Ve fofar rhnﬁri;ﬁn&&)f 10 hhiaute$ hﬁbreadﬂmtmg;lbeEEG recording (4-channel

connected to a _multipin_socke C e
BECKngIvErnel, masgb O REr BaioEks RARECFh BSLQar i Eh . FORHcL s o about
' irAfesTHHr 0.8 nmol/0.5 pl
b A O oo i oo
blcudlﬂMﬁe @Eﬂlﬁfdldwlm@&[qn wkie thetlilyectlcmﬂ lwm madaipempugsthetised rats using a

recovered. Ani I s arg t hepn adm ni stered reconbi nant
needp R RUEH BT ing 5 B BRIV PC FL Pt (both 5000

u §91rzlﬁ’fé% 1’1‘%8 b¥é ‘f‘r,tf@agﬁr@d bg@E@ﬁ{alfsﬁnﬁ'ﬁichmagﬂrebﬁMﬂ? teflshown to provide

agal m nut es before t'he i nducti on of
a senmtmeamﬂahmmeyf tlel mncmwuls'ﬁhmcpmdm efidmes Verzanddbr efiahg /. tifgrmacol Exp

Ti kerp ;%Q, l2§g §|3 I%@C? %frﬂcftt}luggssgf&s%%rl%g chﬁs\fﬁ k?ﬁferhlm}lltaneous
occu}r'éng@((ﬂ‘ aTn';%Et twoDt th@i%ﬁo@ﬁlg(alt@&%ns Bralebliyleads e racordings high

are lowed to acclimatize in a Plexiglass  cage
freqléeﬁﬁx afdGOmultipike compleken andfor bigh@lgasimesropized rSIélke or wave activity.

I n‘:"i?lg‘?gl;}}ﬁ’%gt £ EE rec(%ﬁ?rqg*‘%fl %3%’3%‘%: ’ “ﬁ’o%%arameters chosen to

quanltl sfdure Nt pref@BBY thd teit Pt 88 fitd seibagi(seidide mls”etm; &g total time spent
EEG recordi ngs aré nade conti nuously for 120 m nuies .

in em]fepm acmway Gdatennonds! byt adding tegetheribe durehonel gial PRIFRASSORIZUre

aurfienipine Sof i) ST o B PARETRIoA (BB )

t henhe ﬁﬁ%ﬂlﬁpoc%billlﬁ&&uﬁﬂé’s@ﬁuﬁﬁﬂﬂn&ﬁg@ﬁ&ﬁ&mtﬂsw&ﬁ@l -out has been
whi ch has previ ously been shown to, provide g A, etal.
shoversiosietd SvasiEcsk ogtic PRGNl AB P AHOITEY P s Vezzam et al,

P
AR SR e i, T AP e el

actingHPDIbEnteeey shaild afdutdibe ﬁeqillén‘cwambsmfent)c@ﬁiht emzmes)ifo the same or

'east two of the follomnng alterations in all four

greatep gxfentss theseerabingatERR.gh 25 frequency and/ or
‘mul ti spi ke conpl exes ‘and/ or hi gh vol tage synchroni zed
spi ke or wave activity. Synchronous spiking may be
observed interm xed with sgbzures. The paraneters
chosen to '
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the ldng aghing

quantify seizures are preferably the latency to the
first seizure (seizure onset), the total tine spent 08/03/2007

il Fﬁe {Bbrl](.? &la@émﬁ ﬁ'a

an Cﬂn Sf&%nﬁmbﬂﬁhﬂ@vcﬁ&%ay/idc&rdﬂlg tio ﬂ& lbl’eﬁanEEl@emt&moatda(m@p reversible

period (seizure activity). 30 The intra-hi
glaugproa i madel may bansed o dePrmigs Hig USEeS RIBtePiY *{?B%gﬁé’ A particular EPO

comgglﬁgfs ?)Hnt&@& ?8 an'gni\cp WocuSe REnA RANSE tvbl‘ﬁleseﬁ‘ﬁﬁ!ve to ischemia, many of

I c predi C anti-sel zure potency of drugs.
thesé/eﬂlzsamﬂ didafter80 nalhut,es oflisciehdc steass] AEsychToetest viggher peripherally-

256-63 (1986 Thus,. to be.consi dere
PR EF DEEa UG s S EREBY PO S gy fient o protet
celly %ﬂ:&iﬁ% {oNSchbiB Y REMte %%rﬁﬁl\éegladcwmgﬁathttﬂemhg Yé BSedta@ described by

same or gQreater extent as the reconbi nant EPO. 35
Roserb8wd &t 03/ 120 Res. 3. 3{4B-¥1 \/1(997S.sl;'aparga§@dsa@ﬁe maytbe injected into the

anteggrsgggfc’nlgg%gﬁt% Y ¢l (?fn%.l.lﬁgna& @Es to@ plr%v ta?chg em1@a1¥én\éppressure and

mau{tﬁi'i@d folr BO Snin Gb R UA RiRRLY Ak t}{@@ﬂ{nuﬁ&)éreb%alu&&d 5000 U EPO /kg body weight
determ ne the tissue protective capability of

1ntrapemﬂ0n@edﬂlya?a4 Hopo befuraghninduction of icheraias andigptined s p daily dose for
useléftlnal cells are very sensitive to ischem a,
fh”a@ fhese cells will die after 30 minutes of

| sgheffbrtifbdrests: mASbepetiormed oh datk-adapteth eats one week aﬁer treatment to
peripheral | y- adm ni stered EPO conpounds of intere

detering bibethes ths §8 Qagnound OEinigrest pLFARSS Gains PEYEive pgvILy. If the EPO
is tzs?\éf{fﬁerrgf;elk%Yeg ﬁ{fﬁlresslﬁ)ﬁfhsﬁé %}%ﬁ r?o%eﬁﬁrg@ H{)&twﬁ‘f‘ oﬁ‘ﬁiéte@ectmretmogram, in

gl aucoma r e used as describ

contRiyt toRabenbacarEwithkalineMiane. Res. 37: 3443-51, 1997. In
particular, saline may be injected into the anterior
chanber of the eye of adult male rats to a pressure

ab%vﬁd}%x‘%hﬁgﬁaé{l§§hbé‘é,{s pressure and 10 nmi ntai ned for
hen adm ni stered saline or )
5085 othriROInfkgtidoabyayserghiso contemplpted iforaise aithythe preaey igvention to
detelgg{m? ryr ati}h e %{nhgglgldaﬁgbﬁﬂs glﬁ%ﬂe pa%g%w%%@ ivi yui%dge%éra?or within the
hcart@g@&ﬁEﬁL)ﬁtFoE‘@ rﬁl@ieyadﬁﬁxndi@ra@%ﬁ% R BPOaBhoGUAR: ey weight) 24

ts on er treatnent to et erm ne whet her
hours hefoeR@irgmpsthetized ind preprred forxoseragsartery ogdugion. An additional dose of

EPO ﬁ%hgea : %)2 t%[?qtﬁslé%%ggﬁ% l@?{'oc?te ‘g"e,g%)o% 1%1}5%1{5"1% Fhf?lal?’ﬁ %ﬁam goronary artery is

occhidell i T0¥mBRites RBA BleR GLIEALQ! TRO SarAosk df EPONE gR&h dhidy for one week
animals treated wwth saline alone. G Mocardi al

after Ineftavent, |abwhmb§mytsthwm@mi&ﬂra studiedfpceardiac ﬁ%@fa% Apignals receiving a
t:h
shan{ 2 (o N QomRBTRLS € b et R LR bol MR BRssure

| mdwﬁﬁ@e%f% Alafdde s M&rﬁs‘dcbf{da}y td m?/&%ﬁﬁﬁlahfaﬁmom Wwhireas dnémals receiving

heart SEeCIfICHJ . For exanple, adult nmale rats

PQFs@o(llg bgy/qggie@wnm qgFrlige HInctiqn, Gerapged B{ sham operated
bei Ng-anes I ET AV tecti
con 35 BRPASE VAR B PUEAER e 0 SORIRD i protctive.
the start of the procedure, at which tine the |eft
naln coronarﬁ_artery is occluded for 30 mnutes and
dose of EPO is given daily for

onbe ﬂ{\? %51’(121 Ju?{r) %\g ﬁal ac BE uséi‘ltwi‘fﬂ]%% If)résbﬁﬁn%iﬁoﬁ% BPdiate the tissue

uncti on imal s rece|V|ng a
proteshadnbllm@eprcﬁhaEPOegompohhdsdﬁmmw dn aichkr,get spinal cord

increase in the |eft en lastoli.c [ess .
compression 1s contemplated for use ngl tgle present invention. Wistar rats (female) weighing

about 180 g to about 300 g are preferably used in this study. The animals are preferably fasted for
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;thoraﬁféw@@ﬁt a¥y isrlongEsImp [Rbaria
The dﬂﬁgﬁ%I %(gﬁl 19‘3%}533&1 {3 aAcfiretbdpefitdnbal 2BpRoaEr Al m@?ﬁ.‘(i”ﬁ@dhust inferior to

indicative of a dilated, stiff heart secondary to
nmyocardi al infarction, whereas animals receiving the08/03/2007

' P
1 1 AR50 A0 LSRN o s
injedtibinf df eliiopaneal Sodjmmn (A€ agrkgbw}. hefte infilfrafidn dfthe bRin(buptivesaine 0.25
| ong acting EPO is tissue protecti pi.nal . .. .
perceBych qomnbw singledgyel EsP himinesiqmy is; JP&?@H%@QS%&?&%%&;% ciip pgision with the
aid (Hed d{%@&lr}g hidrdsBSheP e 2R RAd PUBDNEdATihS 1§iﬁﬂ'ué@tl% thBextradural
tissue rotective abilities of partlcu ar EP
apploaiipoofdempbrarnsreuestn climexpeing acllb aewton 465 grainshflosipg dorce on the

ion s .conte W th.the pre
spinf DR EF S S e T P P bl Bty animats
alloWed @ 8RRt B Proth Aethellatindratliintd Us@@iricheds NThe S4ts1ak¢. monitored
The animals are preferably fasted for -40 08/ 03/ 2007

contirgohdy pathibddderepaipatige raylea%trmrqulﬂiﬁﬂmmyl spenfatreqi eidigdesumed.

sthasi zed wth an inf |t ediatel

s b attel Bl oteRle 28ty AR il e b B nfietion gpmeiately

afterth@ingleion i blapddv &Gﬁlraﬁaﬂﬂlr%&nnﬁﬂﬁ eg2Bivk theERO opinpdwnd of interest in an
(T-3) | am _nectony is, per

amognt(g%ll g ,qlggr\gl)gyl@msaﬁgrw ' e hegmgtop peygolg gg:glgtglpq:t}pgl otfh]ge ra(l;s is then evaluated
usmgh %c%ﬁ}%?oq atmgs@@gaiﬂ @1§§@aﬁa$m ?fscciiré z{ysn%ﬁé’d 4 ScokrHieRY tRym 0 (no
application o orary aneurysm

obsecxtenbte HencHintb mgvanéud to @Mmrmabgeigr ahe yatciresastey Hofupetierral deficits at

spi nal, cord mnute. Afte enoval
! hogs T3 HotR AR, 1 bisof i i Lot 5k g BBk Lpeisame examiner who
is blﬁhlt@ﬁﬁ%eﬁﬁhéh?%ﬁ%ﬁnﬁél lrbdkives OTR RO RIB %@t‘lr% BP9 of fitéleft@sltissue
ei r cages rats are nmonitored continuously
protastivé tht mtbctbat apagipert therEPS) shoabsexhitil aeuicker kyd befer pverall recovery

from g 7 G0 U PR S R TSP hvenous

i nj ection) |mTed|ater 10 after the incision is
cl osed _ The r emai ni ng an| mal s receive the EPO conpound
o) d 1013:9 g 16 mi crograns/ kg-bw iv.

oLOr r | f th
TP Bl Iﬁaﬁ’g'q%ﬁg smesl?f o R SEgHEbIL S b or issue
prote‘éﬁaé Eapa@ilityTeHos eﬁ&ﬁ%@ﬁ%\g 7Ralafd NN ¢36)3-f2 @ohids ohl) male)
observabl e hind novenents) to 21 (normal

welgl’ma 1r5&k$t02% kg arstused inghiststneot (Theaninpds re ifastedgfor lillwurs and
humaml}g I, [ res %1%(3'&0 (2 Sthgs[}%fh%ﬁ ffon 1% %12!50 L Bent Eglogﬁﬂé %51 (ﬁ;(ﬂ:b%ent 8xygen and

e sane e am ner

mamtdihddhﬁtﬂ @. S@Eﬂﬂf&xﬁtto Qéscﬁbr@dmlt RaElbthage R anaiturk bf 5O @elcomyxygen and 50
EPO of interest is tissue rotective, the rats

actin
percanhaif. gnéntgqvvmvswﬁ@etﬁp@?swws @iaffﬁcgmtth%\l%aé ein. dyipects lactate is

B
Preogepdtilelys eéﬁmh&e Tositg/kgbads h&namefee [ntﬁnhﬁ:dtsllyﬁbt prophidbkis of

spinal cord ischema testi n a:ajp(i)v\s t esti,ng éﬁr tissue d with
infecfiprpt g anjinals apsatiagertiy thepight csubifgsoSHaN A SKifiprepared Wi

povi oﬁg gdagﬁekg atrat@d Jv‘?tg mﬁmﬁaﬂ% g) 25{1@4 &)ﬁ) a\f’ﬁ'aqmnﬂgkﬂa iRci@n is made

re use animal's are
paralfehﬁi thelsping attRe hithcestalidvelhwfien eicwlcnmﬁthaskm dnd subcutaneous

heS| a induction is via 3 aﬂrlcen%}ag hgﬂﬁni%cl%sogrereﬁaded

per nt air. An | ntravenous cat het er

~ the leffaragp prtery. pﬂ plceﬁoﬁ RE-60 qulling is letared\amumd IR angtarisinediatelyalistal to the

left rqpshﬁu'lteg% %ﬁ(ﬁléotﬁ gRdsas iﬁ%ct fo 2 gtgéé tuvt% qshy plﬁP"‘Q of fle PE tubing, |

the aorta is non-traumatically occluded for 20 minutes.
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Preoperatively, cefazoline 10 ng/kg-bw is adm ni stered
intravenously for prophylaxis of infection. The
animals are placed in the right |ateral decubitus 08/03/2007
posttion skin .prepared wth ovj done i odi ne, .
P PRPR gl 6 BB GRRA Fle ol e B fofo R R occlusion. After
20 rhinaek oBddclusioRCThs itehe dnd cHRERr @ réAéwl| Bk idddsibhR cidde 8nd the animals
at the 12th costal level. After incision of the skin
are pRitaserhenitl Adbragevery s maid time sheyrase edrially rengssed for neurological
funétigﬂ.ghsb%hws%i) rnlﬂ%lg g&eweé ﬁ&rﬁuséi ?alhlné 1r|1t1uar\1:81%ul§m iﬁﬁe%lia%ay after
are retracted. he ‘abdom nal "aorta I's exposed via a
reledsebf agrtit oapesion. dnedler grnp od alimandcstdis 6l 7 @gkg-B8tof the EPO

inferior to, the left renal artery. A piece of PE-60
ComP%ﬁ%r?é 1?t?e?td%‘ﬁfé’&n‘é‘?%hﬁ’a‘n?q§@dé’@lﬁ%wpﬁ‘f‘?@%‘?l’a@ezr ¢ Tor caglygroup).

to £ :

g e e R
investigatog blinditoi the troatmtentairtdtous, 24 Ihpuscald Afdbuivaft @eperfusion. A score of 0

nmnutes. -41 08/ 03/ 7 Heparin (400, 1U) j .
to 4 [tee8eo &ach phnal s Tolkbvss DEnaAp st ah o FjdBntlgpes eetremity motor
funcB@if; 11 uSpodR lowilr leRirerd By Moter fBSctidh, REK dAfibARity il eindRordNd =
catheter are renoved, the incision is cloSed and the

moderpiedeiver cxipmityrbisnction exdthgepil entigrhvityr ssreogibrbyt inabilighioalraw legs under
| ogi. cal

I erial l. ssessed .for, neur
body,  eBaaBlf G T it e BTAGRP aePLIeBE A BT i hap. bt
normafy;i4venérital ectsrdusdtionl Mie diairg hyaddbd i€ levicub@l @@5:19al0f in paraplegic
. aortjc occlusion. Another group of animals receives
ammIBI.SSW’Q@FRi@Y-bW of the EPO conpound of interest
i - r =
PRGBS s ETBE L LSS SRR B By e 0
shoultileghibitiatqmidker afd attenownall @osvep o thy irfulry thaivias hhigatsreceiving the
. blind to the treatnent at 1 hour, 24 hours, and 48
Sahmfﬂ&iﬁcgo%fte_r reperfusion. A score of 0 to 4 is assigned
1 9_eRkd PR A§s§¥§ R TWe dle TisRR BBLEH EERELD 0 OPO and its Analogs
evil den ower [y Mot Or 10 1TUNC O, 1 = POOT

| dveehriefy tdisenssty canbien severni types of tisvaedkpaadst FPOvietaptors and, therefore,
extremty, function

t "2 = od | _
may h%f?rggg&a%gh%/ Fl@%l‘s\nr?tg'&gftee?gffﬁgtﬁ H? ﬁﬁ{l i T4t depenflingurpndy proposed
clinicbl%gﬁhéaﬁleﬁ for t(ROBPO duripotd 6F infiidst, Tk Aled HAGH WA P ek Benize that

. . the ability to draw I'egs under body an op, but no
similan g éttd assays invahoingeleseradditiorfal responsive celemayibegesformed, or in vivo

bl adder .is evacuated manually i n paraplegic ni mal s
assayy LG Sy SOGEETH nTARY Al RePH TR0 GF cHpPdgr aassays based
on seﬁdn&fé?ﬁvé!foﬁtcﬁﬁ bl YerfolnhtQ BHgRYaldiAl refthfl, SHIES d&IERR a protocol

shoul d exhi bit a quicker and better overall recovery

similaf toghatawdinedjabeve fondhe Ri9assayi nal s receiving the saline

ipjection. J..Qther tential Assays f Testi ng the
Qs can b YiCEeq T Bl SRR el TaR g, Révatuate an
EPO’sutfeef ipondemsal $818J o861 dr8lnaryskVEAthe hi¥ E’@a;' fobth $8 @ final ischemia
possess EPO receptors and, "therefore, may be ]
assay desgipsdgiboee. t by addition; wsavelugtecandhO swled’s effee upbn Eporardial cells, a
li.cati

st RS B BT BB B s o

“ordinavyodkiiltlinf the o Wil ®etshfficiensly¥kilied td 1ot theQuppfopavte assag or model to
e

I nvol ving these _additional responsive cells may
evaluafgayhetherapartigular ERQ pessessessisyue pratestive anjivities vafgerddean

hn . f d. For exanple, in vitro
myt‘gﬁgggzeEa§%@4a%%9§%¥3%9§%g$ivation can be perforned

usi ng nmyocardial, retinal, and Leydig cells and a
otocol 25 simlar to that outlined above for the P

EXA say.
The following prophetic examples are merely illustrative of the preferred embodiments of
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In vivo assays can be directed to individual organs as
wel | . For exanple, to evaluate an EPO s affect upon
retinal cells, one of ordinary skill in the art may 08/03/2007

g r.ehi i ] ayv..descr.| ove, s

the BRASR . il i or LR e B3 T BERE Rl AGppe of whicn i
definydoptidispperaiet klajima skilled artisan could readily

nodi fy the nyocardi al infarction nodel discussed

above. Those of 30 ordinary skill in the art will be
Exafifd i.QhRplibalyMbdikiegEp@ sel ect the appropriate assay

or nodel to "evaluate et her a particular EPO

s edxidstion gkbianEhdiecti ve activities with regard to

an.,erythropoi gti ¢ responsive . cell,. tissue. qr organ.

ExAnprise BB SEEPG v aR e osee et ics b B levBedfotcdure. BPO and
an afUA] of sblliubSperRihté Quicicht® RERHE tHeSEhRAPOLL ABRLE dBdired (the greater

-42 08/ 03/ 2007 the present invention, and are not to
the appovnspEsadied perodaterthe Eregtet the extentef the nxidatien) suayde phdced within a

i -' i . ended cl ai ) anpl : .
100 PSR o S5 88 Dk U3 BAPERH R 6 o 20 it
and diabredsthbhmghligaingditied ofatdtPOheBiodE: BoNiheh be fendVed from the
follomnng ﬁrocedure. EPO and an anount

. .acids béﬂéhe )
dialysgs tubyag ard prllecisddute a fubedhtoduef Ipr ovi de t he anount

of . ) ° . of

LD RS RT E S sy, Py conn
(anhpdroaf 2088 potassine cirlatec E25 gpothisiura thidS@nae, I5¢ potassium ferrocyanide)

cetate puffer. This solytion may then be incubated on
may 3‘8 glsf%‘r’?fﬁla istlpdyaier e é%{l@l Yigmg ok 312% Sevslsligps of methylene blue
may Hth B8 add & folth€OuiRirfive BEAEHiR QiGin. MY then be renoved
fromthe dialysis tubing and collected into a fresh
t ubredyded oraydher e addedXratht iQuattitatveB aediat SoBtibn uhiithé ddor of the
opper_ sul f.at.e,. | sodi.u ar ban (aphydrous),
solutipiefiies _ g Htpsgs ﬁhﬁf&%ﬁg@{u ﬁ{hw@@ya H i be
desal®fd #d RO RN uERE bR ENRIH ADent ¥ alTg1 GHE! M?edsah@i@@mduct 1) may
distilled water to a final volunme of | liter. Severa
then b fgendialyeechipbmughlyluging disilicdyvatdien be added to the
Quantitative Benedict Solution. Product | nay then be
added to the Quantitative Benedict Solution until the
C@.or @xildtn oFAsiHl6 BAPEPORH GhiRathsd Odidagl | ng the

solution 1s fully oxidized. e solutron nay then be
def84e PeQnaatialodame af EBOed O ud il HG lpalagose akidess, and 100 pf 10 mM

s ERHRORTERL e bd s PEpTERRED BRG] Bt votume)
This mitee ma3@hdh benbshatdddor Dhois hed PCrar whiEPEme th@solutionlrgay be

Gal act ose Oxi dase 50 to 500 g asialo formof EPO,
d fearaitherdialysis tubing

dialyzed tharpyghlapsing distilleskvafes el heameduco may e Temeta
: i xed | 15 i cal
and cfIRORAEAGS e o ARHBH, 2P, ol ume) - "Thi s i xt ur e

centrituge tube (
mMAyQtdntitative BenedibeS datidnaas desoibédsabatye Prify ballisw&dinto distilled
t he sol utjon maybe 25 dialyzed thoroughly usin

ti :
water i & fpa[valpme et hter-3evsrad dirps ofiipthydenediismay thes e edded to the
Quantgm%@g@d;cy %llagon-and collected into a fresh tube
Pr ).

oduct |
Product III may be added to the Quantitative Benedict Solution until the color of the

solution becomes clear indicating the solution is fully oxidized. The solution may then be

desalted and concentrated using an Ultrafree Centrifugal Filter Unit. The sample (Product IV)
- may then be further dialyzed thoroughly using distilled water, ' |
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A Quantitative Benedict Solution (as described above)
may be dissolved into distilled water to a final
volume of 1 liter. Several drops of nethylene blue ma98/03/2007
the@ be @afde BPEI‘@e Quantitative Benedict Solution.

roduc e added to the Quantitative
Berfélﬂ) otay Bedissolwed mrN' NHditrethytotmaamiak (DMEF- SA))htUP IO, N'-dicyclohexyl

e R 6 B AL e e o o

4° CC Qyasidlied @8y BS t I1lnt
Unit. Tﬁe sgyrrpl %dl%%r%{(i)%ﬂ'ﬂg p‘Pﬁaniﬁﬁe %mt%%ugglwgtﬁ bI@NaOH The

volughexofithe splutia o bﬂ wdr@ddhmanhple thaye ecntnfug@d for 1000 xgfor1s

mm%% 207 & Sl IRBSERO P Tmvke L S50LYSE, e

supeihdstnt @k@ﬁﬁé@ﬁkﬁéﬂénsw@@*@ﬁﬁiddml\q@re(lmﬁhatﬂin% ﬁg shifatidNHs discussed

may then be added and the sol uti on shaken hour s
in S Jonegr ¢ ol.cF trekiakon eletighy? omcmguaggfr@gatﬂne hpsnhmavsmgaNovel

o {

Sulfé’t nl'ﬁbg(%lu%regDz b%te\é\f d\%l}s’f]? (g\%arli{lg(ﬁ% ce %n_g?éé, >S:n%r Ey th \Phich is
mcoqmrttted]ﬁergedbyfreﬂereﬁ@é)o x g for 15 mnutes in a type

HN-S2 centrifuge (DAMONI EC, Needham Hs.,

Massachusetts). The supernatant may then be

exben5| xggéhn@n%mch&rﬁ ormation regarding
atton 1Ts discu Pongor et aG

Pr Eﬁb@m&m hﬂ’moﬁlﬁb&l @mughum;a,chmem - dHPHEdrinsng okidiet icﬁltbohydrates

Us'n Sul f Procedyre, Diab Vol
such i 1050 S 35S igP 11 A3 8ot o hEF e Bh ORI opguaptpe Controlled by
varyihﬁwmbaatedoﬁ&ﬁ@at{bn%hgbﬁfdﬁﬁ&? D. Attachment of PEG

ains to EPO EPO nay be nodified through the

atH%ﬁP&@OIWga@E@wﬁmm@ateﬂ toxfint wadizogr BRO (24 atgas] in 50 mM

S0 SRR R ARl et LA L e et

egree

peno&zﬁé {3iBGa). Mae @ﬁéspmauaaffems)eﬂ{eh%Iraﬁo@dramfﬁxeﬂ%ﬁgmn 100 mM
PEG- EPO con ugat es may be prepared by fi'rst oxidi zing
sodiupragefape, ph in 50 nM sodi um acetate) for 30

L e A S SRy e

addedts arsefsh/d 00Yolduwhdl@f ex@¥k IpsIgRie: Hrdtefh). "Phe $RGFmEdte hydrazine linkage
cetate, ph 5.4. 20 Methoxy- PEG hydrazi de of vari ous

may the becirtler o ltb§ Couskion offrmsougsyymaborohigindedSigma) and |
ton sy 5 70458, Sy 55 PR o

technieesf ktiotnen theedticed by the addition of 15 mM sodi um
cyanobor ohydride (Sigm) and allowed to react
overni ght at 4C. The resul tant conjugates may then be

| ect, gl PHE Lot gl oS known 1 Lhe

art. 25 £ Attac nen[
adnakialdf ﬁ)nmoﬁEPEFfﬁhyTha/mbélﬁﬁﬂ dirbugtdthichitadh@ient BEPEG chains to newly

ttach t of PEG chai ns to new created term nal
Cfeate‘g selastais raviducs Aieoxidiarian Bthamlagioon oydpsgesusias those obtained

above ﬁi(BQLFﬁﬁuctSM‘}.h as those obtained
Recombinant human EPO (thuEPO) may be desialized using Sialidase A (Prozyme, Inc.)

according to the manufacturer protcol. The chemical modification is preferably confirmed by

running the reaction product on a SDS polyacrylamide gel. Staining the resultant bands should
show that the modified EPO has an apparent molecular weight of about 31 kDa, while the

unmodified EPO has a molecular weight of about 34 kDa. The sialic acid residues remaining on

the EPO are preferably less than 0.1 mole/mole of EPO.
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above in B (Product 111). 30 Reconbi nant human EPO

(rhuEPO nay be desialized using Sialidase A (Prozyne
Inc.) according to the nmanufacturer protcol. The 08/03/2007

chethes tle 43R folfi BF EPD ik dbfiRha Ry gﬁﬁ&éeﬂ %ﬁﬂctgi’e residues on EPO
running the reactio roduct on a pol yacryl am de
(2-4gag/m! & 59 mMhgpdiure phesphite drtTen amybestiislited widhbi0 wiitstof gelactose

0x1dtage {%1(%‘(%@ %E\E?mr %ﬁtiﬁ(g sgﬁlﬁ% dﬁff %gét%%%llﬁ ( glag hhen%e incubated at

7°Grfr @isut  wei ght of about 34 kDa. The sialic acid
resi dues renmmining on 35 the EPO are preferably |ess

t hdfe phasphe buties naygherEperemaved bp ptigrexdernge At @0{ mhgodium
acet#e, 'p%l P4f Mefﬂo%r g%&ﬂ«ﬁa @ O@%v%ﬁﬁu%?%cﬁ%%gﬁ g o | ’lIJ‘Irlrf]:rapeutlcs)

ga act ose resiaues on
may pivmdphrdted dufS fotd tondy fold molatdxced (pblyined ebtein).t Theoifitermediate

hydr @3 HIGRE isrheh pEBeD firbntsaner i B hdRlioscos kcmbsediom
cyan%oroﬁﬂﬁd@ggig% E&B&f Aowed 1 ?ea@p&%ﬁﬁ%ﬁtedt gt THy Mtahb@dﬁjugates may

be renove fer exchange in 100 nM sodi u

theﬂé@éﬂ@t!@ateﬁhpgnﬂﬁdWElBhlunqueBﬁ@Wymémlade of various
nol ecul ar wei ghts (Nektar Therapeutics) may then be
added at a 5 fold to 100 fold nol ar excess (pol yner:

prt ei NAttachii@nt JTPEEEINIR! 8 As'ib\l@'EP@i ne linkage is then
the addition of 15 nM

preferably further reduced
ok afiflo dgraneiih @ nwrhed@octl@tcéﬂm)ughrﬁhb attaclonent OlfBEﬁetzkminS to newly
creat%&’ @P‘H ?éalaa&({sé geS}dTlgg arnft ch %?nt\gglhg#%%}ésgs%h S}l%h zisﬁtﬁose obtained

ona
abovainB (Produckllachnent of PEG chains to Asial o EPO An

asial o formof EPO may be nodified through the )
atfila@meﬂtm mzpé@ Qqsai(lﬁ@d vwm@wymlmﬁﬁa(&k%g@mmomtwn of Japan,
1U N AHOSR S S fiSeoRIctiGh 1661 0BYS il Moo, 4 3598 ratio of 1mg

ase ose ob ned
EPO ’(oF(F 0Flungits dlee)JrathmlEmsqm)mE)vermxyts e pUpst @ildctsd odilasg(450 pl

dissol %Bﬁa’?ﬂ b RaEaumt o SL g b bevged oohe mixtts.

oft e RruE bl iy fhch B rgnod Hitbustel B i 10§ Brogiom
acetate;qjld&éePE@E‘@Hi_USd|n$(ﬂe¢1ﬂﬁdvmght7ﬁekmﬂ NePipeuligiiatd 5 mM sodium

conc ST S BB B B G e o
. it 808 0 T At e D iy 0 ma o
PEG-SHgli ulthe respitmdivonjolytds indg theBi byrivdctiomated Hyamified bydetdliques known in

the m xture and allowed to react overnight at 4C The

the ElrtPEGr NH2 is preferably added at a 250 fold nol ar excess

(polyner: protein) (80 ng of PEG NH2). The resultant
conj ugat es may then be fractionated / purified by

Exampl al in 25 the art. Exanple 2: Functional

Agsaysp A!! Er?ithrgnm etic Assay The erythropoietic
e ability to control hematocrit
| Elwedr§thrépoickicRafibhteslliar, the ability to control hematocrit levels, of a particular

EPO compound were determined using the following assay.
' TF1 is a human erythroleukemic cell line with complete dependence on growth factors,

including EPO. Kitamura, et al., Blood 73, 375-80. TF1 cells were obtained from ATCC and

maintained in RPMI 1640 with the following: 2mM L-glutamine, 10 mM Hepes, 1 mM sodium

pyruvate, 4.5 g/L glucose, 1.5 g/L sodium bicarbonate, 5 ng/ml GM-CSF, and 10 percent fetal

bovine seram until experimentation. TF1 cells obtained during active growth were pelleted,
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30 EPO conpound were determi ned using the follow ng

assay. TF | is a human erythrol eukemc cell line with
conpl et e dependence on growth factors, including EPO08/03/2007

washbd QP4 BnesSHitPnedi ga‘ri:%’;g it reﬁ]s? fﬁ%d atlf @wﬁ%&i}ﬁ%ﬁ t65hcells in 1 ml of

obtai ned from AT mal nt a
medire, With dowithort GMAGSE, ghitht RO oean BIEO aMchghmng 4t ledst one additional N-

oGP S ol G 613 P i e

speddYEdh@ert QL. UItd ihdR1dRE dullRs drORaintd ﬁedqg} b&1oRt '@ cell number
during active growmh were pelleted, - 08/ 03/ 2007
was figicteiged wiega farmaganyiepttionauipdnet @ledifiser; &’mimws N@ggnntew I) according

of 105 cells in 1 mM of nedium
fo th\%&?%u?a%&&er a{OG%M CSF, with EPO or an EPO anal og
hawi adilittdn, tHeastenenof adkinticaRahodificd EP@%H@@hi@@ﬂmﬁsﬁéﬁed in vivo by

chai n and/or at |east one additional -1inked
obsceypg Bhgidchpa ﬂhelmwg&&)aeepwntra@s@ EFINg éer@adﬁ BB/ g miemsAnimals were

adml-ﬁlfkgerb(ﬁ s/ Uﬁﬁéad Jg}gtﬂﬁd Wfﬁi &gsqi (];)]roarn g]?lalh%gt{zﬂg% of vehicle

e cel ern1ne

subcneagtuskyrthiee udwsta v(e@k Ifd)rTa ﬁ)eﬂ pf Rreenegis (d\nﬁide soervaMbufficient to observe
manuf acturer's protocol. In

di
erg i oltrq‘%ﬁgre% s %E?Wr 8k ERQcsnapmonag pyp %tfammeéao Epeyythropoietic if
they %@H@Mw‘ﬁ@énﬁ%ﬁ)%ﬁ?&glcéﬁra\ﬁbﬂ Bf fhce. %ﬁﬁ s 3 %%Lgﬁagﬁﬁéy was

on the henogl obin concentration using ena
Obtalnﬁfbw VitAm usmg TFherwhrokgkemiastBs. shhexb@liey dog;ﬁbmdzfﬁm art FRO is

erest,. or an e
erythira AR aT 6 Pt hiapipef Hietigses sendi PG gamogl.
t OttRIse 6f ordfiaPesiig fkehe bR WdulBrdcBE Rl Rht tﬁégefahlﬁ o8} ads@ E]\g; such as the
observe an erythropoietic response). These or an
exhypayipmanss assay anditee refioddcyte atsey Gruropean @’banmcopelﬁ) atehwdso suitable for

he.,serum h obin ¢ ncen ratio
use wifl 8 plo S BEEHA E BRI BRGERHE 30 indgRE npting tissue
protettdiengtokieser yt hr ol eukeni a cel I S. The studi es confirnmed

that an EPOis erythropoietic if the relative TF |
cell nunber increases beyond that of the control. 15

Thpse qfissﬁépiog%{t% ilggall in the art would recogni ze

t 3a says, such as the exhypoxic

a8 eisaspeotend dtfibutee bf QUEB@)ﬂhﬂogﬁﬁﬂﬁg tHei®RA@Additional N-linked
are al so suitable use with the

rnncopela
Cafbogyﬁgté haip apdlar ntdpast eneredditianeh@-lekod Rabplydsate shaip ey dgfermined

usmg@ﬁefbﬁ@w@g ct| ng tissue protective cytokines. 20 B.
Ti ssue ot e t| ve Assay The tissue protective
alNeniopalt cedtuck vane Eftdblrhed Higmhikahipgocainpueas!s-aMerat fetuses. Brains

| i nked, carbohydrate chain and/or at

addi t %@g—
were ‘ieg’é’é’?A drem seainges prdfe hppassamiparastiwolandi Gellievere then
dlspergﬁf @{Jl?%@%\%gxrl gtﬁjeillglarﬁi]&;t Qhd ? ‘rmo%]n ) tS ﬁ)%f’c% p%!%ﬂf Mtonf followed by

 titraticB- “ldeycell atspbatios eas difuted nﬁsertﬁﬁ-fme Neurobasal @tedinebntdisiag 1 percent B-

BT S M NS T NI

- densit{rof 80,00Pccls PEF &ﬁ%fsh‘i)r XRAL LeROhit V\gl%rh(g F}:'dl v%’é)?ﬁPéyovemlght and then

|trat|on he ce suspensit on ut e

exposgkwiilnof withowtd ) EBOa g pin EROQiaaalog htaang atigast ope amhtmnﬁN Riked
|.at ed t 0

carbor SRR G i L e anecogipesl Qinked cibordend s or a siao

form o$@&POOQ W'W@'%r SONSES! CBturEeWbR dﬁ@d GetWRED10 and 14 days in vitro.
pre-treated with EPO overni ght and then
The viability of the cells was measured by the 3-(4,5- dlmethyl thiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. Denziot, F., and Lang, R. 1986. Rapid Colormetric

Assay for Cell Growth and Survival. Modifications to the tetrazolium dye procedure giving
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15

30 exposed with or wthout 1) EPO 2) an EPO anal og

having at | east one additional N I|inked carbohydrate

chain and/or at |east one additional O 1inked 08/03/2007
impF@Ricl P NyASA f0r POt 0 5
g RLTRUNRS S BRI 1t SO TET) TR B L oyt e ves
disstWed ayserim- fidetntaaliur ea fihaltbhdenytatidn s1HE7TRlhsl dtﬁ%dded to the cells at

(4, 5- dlnethyl-thlazol 2 yl) -

the G Fealbipaslon S b A Go (RPPS s ity thainpiid s the ormazan
was@R@adi@gith RN HOBR fad orzgﬁsto d}%iﬁxr

Cell & o:/vt h and Sﬂlgr\??ﬂ o ¢ [ cg%a?lg%%%t ot a3 Rd on a microplate
readeet r azol i um dye procedure gi ving -46 08/03/ 2007

AR CRIESY) IR R R P g odond cions Nonkes
carbslyddare f:hzﬁﬁ afi®e} MMedsPore dddidnalcONHREL &ﬁBdﬁSﬂra‘%é c}EM did not exhibit a
/m and added to the cells at the end

my
tissue peofeqivafuicgiens hours at 37 C. The nedlun1mas then

re r n S extr .IN .
TRy B defiited o £ Ao B B KLAHED Belittinbops lufhe specific
embadimantsiherchipdiatlesedpsificeatt€e.ends d e EE GRéRIRd a ilfok&Riond of several
t he EPO anal og having at | east one additiona

and
aspoq pf Gk daventisn bbny i et b e o o i
1nve1§gﬂ' hRRa! vatiol %ﬁﬂic& ?}ﬂ%rlﬂ{/ 1%9?1]1 Qd(ﬂ :5h %chaos%)%dngﬁ gnd
tissue protective unc nven i on descri
desudmd hekeamn wldl bévene appuennotthdse skifled nmhéeft from &Qd@@g@ﬁg description.
ific ,1Q enbodi s herein disclosed, sinc

th t
S“Chﬁﬂ@ég"i'ﬁﬂ%@eﬁéﬁ?tlgtea el tp bl the scope oL the appeided gaims. Al
refer§RYEER heRSH %tlﬁcﬁéorﬁﬁéﬁ bly ?é’f@%hb%rﬁ 1l tlﬂe%nﬁ?&!tfoeg fofr all purposes.

enbodi nents are i ntended e Wt e SCO

this invention. Indeed, various nDdlflcatlons of the
invention in addition to those shown and <described
herein will becone apparent to those skilled in the
art fromthe foregoing description. Such

nodi fications are also intended to fall wthin the
scope of the appended clains. Al 15 references cited
herein are incorporated by reference herein in their
entireties for all purposes. -47 08/03/2007 THE
CLAI M5 What is clainmed is: 1. Use of an erythropoietin
product having a | onger serumhalf-1ife than r huEPO
and 5 conprising tissue protective functionality in

t he manufacture of a nedi canment for regulating the
hematocrit level in humans. 2. The use of claim]1,
wherein the erythropoietin product conprises a
nodi fi ed rhuEPO wi'th at |east one chemi cal

nodi fication to at | east one of the N-Iinked

ol i gosacchari de chains or the 0-- 10 |inked

ol i gosacchari de chain, wherein the chem ca
nodi fi cation conprises. oxidation, sulfation,
phosphoryl ati on, PEGyl ati on, or a conbination thereof.
3. The use of claim11, wherein the erythropoietin
product is at a |lower nolar anmount than rhuEPO to
obtain a conparable target henmatocrit. :
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15 4. The use of claim1l, wherein the serumhalf-life

is at | east about 20 percent |onger than the serum
half-1ife of rhuEPO. 5. The use of claim4, wherein 08/03/2007

the serumhalf-life is at t 40 percent
| onger than the 20 seru@%ﬁ%uof rhuePO. 6. A
man- made erthyropoi etin product conprising: at |east
one erythropoietin derivative, wherein at |east one
Whils flgasd 181 | gosaccharide chain or at |east one
1. Olws%@gneé)ﬂﬁ' i ' Jﬂ%@ it
chenmi cal 5 ﬁgﬂl |catl?&(;rl1lg§§églr sﬂ%%u%ﬁl Q%)%ﬁﬁgglt%?(r)}rlﬁ}zpo and
compribihg tisem praghasp Hancyibadlitp m theE@Ephfctupaof Dmeditachent ésr regulating the
he t@er.g%f .aBd wherein the erythropoietin product has a
MGV M BHPAR f- life than rhuEPO. 7. The
eryt hropoi etin product of claim6, wherein the

er&t hropoi etin product has tissue 30 protective
2.t ukbe nemefidain 1, grherpiretheeptthroppistie piaduptrasdpeisesaf medifiedrhuEPO with
ot g o B Co G B e SR o T R i cnhae hainsor the -
linkedll d]gosackdtileicHeinChBdrtinAhe eienlifd Sloddi@itich komifiesds oxidation, sulfation,
o] i gosacchari de chain to provide at | east one
phosgherylatiomEGidatépry e53 ermabingpon thereoB/ 03/ 2007 9. The
eryt hropoi etin product of claim6, wherein the at
| east one chem cal nodification conprises sulfation
3. of Tl udeedistaimriewhereinthe erytrogsistac plodndt deatGlawer blafhmount than
gﬁast one O linked oligosaccharide chain to provide
rhuER{Y tp gblaima eqprsaple 1arget BARRIGEMon t he EPO product. 5 10.
The erythropoietin product of claim®6, wherein the at
| east one chem cal nodification conprises
4. phBspiso oy tlatmh dnwhdéreiatthd sarah hatfdifblid dt dasabout 20 percent longer than the
ol i ac ide chain or at |east one OIlinked
Sem%h#g‘ﬁi%%@ﬂgﬁ#ge chain to provide an increased negative
charge on the EPO product. 11. The erythropoietin
product of claim®6, wherein the at | east one chem cal
5. noldiefuse af ¢laim 4,10hareimbied sagnm hddilife trat ddastabolietspercane longer than the
I h | ycol chain to at |east one N-Iinked
Semngﬁe}%ﬁiea%]&'ﬁ'gﬁ(g'e chain or at |east one O1inked
ol i gosaccharide chain. 12. A nethod for preparing an
erthyropoi etin product having an extended serum
6. Amggnrmpde erthareboigtingyoduch eempiasiigle acti vity conprising
t he st of : 15 providi.ng. at_] east .one, er r ietin .
or &R ERT R srahonBiBH GHPRYE, AR o SR Gleny MaREf ioboharide
one N- bhdik 6flatdbisg0xr0aiRed dRgssBahAri@E cltin hR3$ lealihe chemical
O linked oligosaccharide chain on the at |east one

endogefwdificgtion acoresilhahexidation sl fpen.ahosphieyylation, PEGylation, or

oxi dat | fatd on, .phosphorvlati o PEGyl ati o or

aXI_ co ?%hé{e? (ltﬁ]er f',earngo\?rl? r%B € erﬂhrop'méﬁn pro&%’ct Rid fg)hger serum half-
life than rhuEPO.

7. The erythropoietin product of claim 6, wherein the erythropoietin product has tissue

protective functionality.

8. The erythropoietin product of claim 6, wherein the at least one chemical modification
comprises oxidation of at least one N-linked oligosaccharide chain or at least one O-linked

oligosaccharide chain to provide at least one additional acid residue.
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13. The nmethod of claim 12, wherein the step of
nodi fyi ng further conprises the step of replacing at
| east one vicinal hydroxyl on at |east one N-linked 08/03/2007

ol i d j . at n -linked . e e
> o1 rEB A AT o RE brSla o, FRRIn ORI oh Rl oditication
conmphisdsdul {Tim ofeit feast onk Nolialtah oligosastiesr@e Bhdih er sitlegt ohe O-linked

. repl.acing at |east, one vicipal hydroxyl on at |east
oliggaacharidr Fiaty (PP IS 4B HeEGHebncEIRT GohFEean the ERO nspduct.
O linked oligosaccharide chain wwth at |east one acid

residue further conprises replacing a plurality of
10. vi dihastythrppeietypredeet of blith éawhereindhe M-kdshosrichemical modification

S SETETHGR A e PSS b e ot en
oligbsa6dhdH@s chadPtolirovidO en RFASI Mlsa@lAlhiobdn tM@EP@iﬂfi‘odd&?:

step of nodifying further conprises the steps of:
providing an organic solvent; dissolving the

11 G ShAPRRRFLAR Fpa T RRATBL B Rl d@N I G o ditication

compréss hdditien 60 deBSiHepod@Hiicne glvddl OB & st oreNVinkéd g
and m xing the at | east

. at | east one sulfate donor;. ai

oligQfRshTR s digt kigehmme & Hnlkadeoligosacebasile sheins Ul 1 at o
donor into the solution. 5 16. The nethod of claim
12, wherein the step of nodifying further conprises

12. A inethetl éppregaring jan exthghiopgictin poydgettiaging@ah\ektthded serum half-life and
di ssolving the erythropojetin or erythropoietin
USRI RpAES %C““f%“é’nlﬂrﬁg}ﬁtbe?@l’ ait to form a solution;
pr oVinei g [ nf: NLavidi ng
Phos btk [14Pohe AN GRALAIE ENRPSRED derkRt: il
condendifiggay least candN-tihledatligbemsharide ehgih os phleast onaOklinked
into th?. solution, .17. The net hOqu,]gf claim12, .
wher ei PHEREACERAE® GhainoRiths At lenst opc MAPEGHR P Eeempipant
steps ;Q/:Irﬁthro})@i_eﬁﬁ By iodtidaloR RuBatdAD bﬁosﬁ%ryrf‘aﬁbﬁ, I‘E@ﬁ%dﬂ Ega

the er ropoietin or erythroporetin dérivative 1n the
or gani ¢osbinaipn theeeoform a first solution; providing

at | east one oxidizing agent; adding the at |east one
oxi di zing agent to the first solution to forma second

13. sathéimdiod of2Mhilr 10V iviibReh Ak sleBdF IncdPinR Tkl R¥mPHSes the step of
glycol chain; and mxing the at |eaSt one pol yethylene
replagang/atdeast pag Yicingl hydrore] ee sblaast oo Nrlinkied oligosateharide thajn or at least

of ;cliai: rel.n the step of providing at | east
one Oglﬁm"é&g %;hgzé%aé%aﬁ@g clgeh/ gv&titﬂ at Feastond ac e,
14. The method of claim 13, wherein the step of replacing at least one vicinal hydroxyl on at
least one N-linked oligosaccharide chain or at least one O-linked oligosaccharide chain with at
least one acid residue further comprises replacing a plurality of vicinal hydroxyls on the least one

N-linked oligosaccharide chain or at least one O-linked oligosaccharide chain with a plurality of

acid residues.

15.  The method of claim 12, wherein the step of modifying further comprises the steps of:
- providing an organic solvent;
dissolving the erythropoietin or erythropoietin derivative in the organic solvent to form
a solution; ' |

providing at least one condensing agent;
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er YU ni@0RIRL: feall HUUGIulabflPlnd east one cheni cal

nodi f1 cat | to at least one’of the N linked
ol i gosmaedthe atheast baé oendensihfegetk hridkedt lehst gosadfabeddndeinto the
chai n, V\(ﬂer.ei n the chem cal nodification conprises
oxi dat i SM""¥Y| f ati on, phosphoryl ation, PEGylation, or
a conbination 30 thereof, in the manufacture of a
medi canent for treating anema in patients at risk for

16. t | dbamethodiofiglaim iR ewkérpintthestep 9f modifiohg fiirthepeaprises ths steps of:
at a lr(?"‘ﬁf mol ar _anpunt , than rhuEPO to obtain a
conp rap ggta%%%almchsé’ Bcrit, the erythropoietin
pr odutidsolvas the 8SMeopdi8le6t drt@rdpditeihidenddtiviedn 1R brgaiesolvent to form
use of claim 19, wherein the erythropoietin product
has a | &fdelioerum hal f-1ife than 35 rhuEPO. -50
08/ 0 ].m 20, wherein the serum
hal f%@@zgggla@lxggg a%sg{ﬁ géfg{’per cent |onger than the
ser uprdvadifig phdsphafic adidtER®. 5 22. The use of clai m 21,
wherei.n the serumhalf-life is at | east about 40 =
per c SHENB e leashats copdeansingagantivar fhq atdeasygnembosmoric acid into the
23. A phakggceutical conposition conprising: a
therapeutical ly effective anount of at |east one
erythropoietin derivative, wherein at 10 |east one

N-1.i nke | L gasagcchari de chain or at |east one |

7. o eﬁ}l%tg("g?ﬁl%%}@a T the Sreg o Tsetvine ipahacogmeises the steps of:
chenpaldit®s ddest k@Pes a result of oxidation,
sul fation, phdsphorylation, PEGylation, or mxtures

t her digfolving Breairythrdperesin or ensliropoietiredgrivatippin the brzanic solvent to form
deri vatair@/{e S%gﬁ. a longer serumhal f-life than
r econbi®H4nt S?Phr opoi etin and has tissue protective

f unciiooiaal 'dt)reastl&e?cﬂ{idi{ihg a@é}ﬁg maceuti cal conposition
of claim 23, further conprising at |east one

phar #ding the ebleisy one exigizitg agentao thefitst RButiohtte form a second solution;

phar qutical conmpasition of claim?24, wherein the at
| east’ oﬁ}é‘gp?gera%oélgl?tofyfgfy? eg&foL _ i e car rier
conilxéfstha bt le@d She PlgettlileHE BlycolafhiMarn! the Soe6hPsAMbon.
vehicle, or mxtures thereof. 26. The pharnmaceuti cal

conposition of claim23, further conprising at | east

0 ' t sl f.xln nt H_buf f eri

5. L VARAOR By S 5 BBy L 5/ e

chain praprises providiag atdeap 08¢ pol9fth@bnelgtdNchain Wik 4tN&ist one primary amino
L CONPr Sl ng at | east one tissue protective cytokine.

moiety afsan end of the chain. :

19.  Use of an erythropoietin product with at least one chemical modification to at least one of
the N-linked oligosaccharide chains or the O-linked oligosaccharide chain, wherein the chemical
modification comprises oxidation, sulfation, phosphorylation, PEGylation, or a combination
thereof, in the manufacture of a medicament for treating anemia in patients at risk for tissue
damage, wherein the erythropoietin product is at a lower molar amount than rhuEPO to obtain a

comparable target hematocrit, the erythropoietin product has tissue protective functionality.

20.  The use of claim 19, wherein the erythropoietin product has a longer serum half-life than
rhuEPO. | |
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21. The use of claim 20, wherein the serum half-life is at least about 20 percent longer than

the serum half-life of rhuEPQ.

22, The use of claim 21, wherein the serum half-life is at least about 40 percent longer than

the serum half-life of rhuEPOQ.

23. A pharmaceutical composition comprising:
a therapeutically effective amount of at least one erythropoietin derivative, wherein at
least one N-linked oligosaccharide chain or at least one O-linked oligosaccharide

chain has at least one chemical modification as a result of oxidation, sulfation,

phosphorylation, PEGylation, or mixtures thereof,
wherein the at least one erythropoietin derivative has a longer serum half-life than

recombinant erythropoietin and has tissue protective functionality.

24.  The pharmaceutical composition of claim 23, further comprising at least one

pharmaceutically acceptable carrier.

25.  The pharmaceutical composition of claim 24, wherein the at least one pharmaceutically

acceptable carrier comprises at least one diluent, adjuvant, excipient, vehicle, or mixtures thereof.

26.  The pharmaceutical composition of claim 23, further comprising at least one wetting

agent, emulsifying agent, pH buffering agent, or a combination thereof.

27.  The pharmaceutical composition of claim 23, further comprising at least one tissue

protective cytokine.
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