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[0002] The following description of related art includes interpretations of the
present inventors that are not, themselves, in the prior art. Cytokines are
secreted regulatory proteins that control the survival, growth, differentiation,
and/or effector function of cells in endocrine, paracrine or autocrine fashion
(reviewed in Nicola, N.A. (1994) in: Guidebook to Cytokines and Their
Receptors, Nicola, N.A., ed., pp. 1-7, Oxford University Press, New York).
Chemokines are a family of structurally related glycoproteins with potent
leukocyte activation and/or chemotactic activities (reviewed in Oppenheim,
JJ., etal., (1997) Clin Cancer Res 3:2682-2686). Like their close relatives,
the polypeptide hormones and growth factors, cytokines and chemokines

initiate their regulatory functions by binding to specific receptor proteins on



-2 the surface of their target cells (reviewed in
Kossi akoff, A A, et al., (1998) Adv Protein Chem
WG 2008/86B08; Onuffer, J.J., et al., (2002) TrenpSI/US2003/041162
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albumin, which has a Stokes radius of about 36 A and a molecular weight of

about 66,000 Daltons (66 kDa), are generally retained in the bloodstream by

healthy kidneys. However, smaller proteins, including cytokines such as
granulocyte colony-stimulating factor (“G-CSF”), interleukin-2 (“IL-2”),
interferon-alpha (“IFN-alpha”) and interferon-gamma (“IFN-gamma™), are
cleared rapidly‘ from the bloodstream by glomerular filtration (Brenner, B.M.,
etal, (1978) Am J Physiol 234:F455-F460; Venkatachalam, M.A. et al,,
(1978) Circ Res 43:337-347; Wilson, G., (1979) J Gen Physiol 74:495-509;
Knauf, M.J., etal, (1988) JBiol Chem 263:15064-15070; Kita, Y., et al.,
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476). The attachment of PEG to proteins has been shown to stabilize the
proteins, improve their bioavailability and/or reduce their immunogenicity
in vivo. (The covalent attachment of PEG to a protein or other substrate is
referred to herein, and is known in the art, as “PEGylation.”) In addition,
PEGylation can increase the hydrodynamic radius of proteins significantly.
When a small protein, such as a éytokine, chemokine, growth factor or
polypeptide hormone, is coupled to a single long strand of PEG (e.g. having a
molecular weight of at least about 18 kDa), the resultant conjugate has a

hydrodynamic radius exceeding that of serum albumin and its clearance from
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Ri-(OCH,CHo)n-R;
where Ry may be a hydroxyl group (or a reactive derivative thereof) and R;
may be hydrogen, as in dihydroxyPEG (“PEG diol”), a methyl group, as in
monomethoxyPEG (“mPEG™), or another lower alkyl group, e. g., as in iso-
propoxyPEG or t-butoxyPEG. The parameter # in the general structure of
PEG indicates the number of ethylene oxide units in the polymer and is
referred to herein and in the art as the “degree of polymerization.” Polymers
of the samé general stmcﬁre, m Which R, ié a 61_7 alkyl group, havé also been
referred to as oxirane derivatives (Yasukohchi, T., ef al., U.S. Patent No.
6,455,639). PEGs and PEOs can be linear, branched (Fuke, 1., et al, (1994)
J Control Release 30:27-34) or star-shaped (Merrill, E.W., (1993) J Biomater
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[0008] ngl & Bled cyPll @l ditaBlerhb@NGY PEBGOMP oth8F Polyalkylene oxides to a
protein requires the conversion of at least one end group of the polymer into a
reactive functional group. This process is frequently referred to as
“activation” and the product is called “activated PEG” or activated
polyalkylene oxide. MonomethoxyPEGs, in which an oxygen at one end is
capped with an unreactive, chemically stable methyl group (to produce a
“methoxyl group”) and on the other end with a functional group that is
reactive towards amino groups on a protein molecule, are used most
commonly for sueh approaches. So-called “branched” mPEGs, which contain
two or more methoxyl groups distal to a single activated functional group, are
used less commonly. An example of branched PEG is di-mPEG-lysine, in
which PEG is coupled to both amino groups, and the carboxyl group of lysine
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[0011] Commonly, several (e.g., 5 to 10) strands of one or more PAGs, eg.,
one or more PEGs with a molecular weight of about 5 kDa to about 10 kDa,
are coupled to the target protein via primary amino groups (the epsilon amino
groups of lysine residues and, possibly, the alpha amino group of the amino-
‘terminal (“N-terminal”) amino acid).A More recently, conjugates have been
synthesized containing a single strand of mPEG of higher molecular weight,
e.g, 12kDa, 20 kDa or 30 kDa. Direct correlations have been demonstrated

between the plasma half-lives of the conjugates and an increasing molecular
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BRIEF SUMMARY OF THE INVENTION

[0014] The present invention addresses the needs identified above, and
provides methods for the preparation of conjugates of water-soluble polymers,
e.g., poly(ethylene glycol), and derivatives thereof, with bioactive
components, especially receptor-binding proteins, particularly therapeutic or
diagnostic bioactive components such as cyokines, chemokines, polypeptide
hormones and polypeptide growth factors. The invention also provides
conjugates produced by such methods. Compared to the corresponding

unconjugated bioactive components, the conjugates of the invention have
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cytokine, chemokine, growth factor or polypeptide hormone, or antagonist

thereof, wherein the one or more glycosylation sites is/are located remotely

from one or more receptor-binding domains of the cytokine, chemokine,
growth factor or polypeptide hormone.

[0016] Suitable polymers for use in these methods of the invention include,

' but are not limited to, one or more polyalkylene glycols (including, but not

limited to, one or more poly(ethylene glycols), one or more monomethoxy-

poly(ethylene glycols) and one or more monohydroxypoly(ethylene glycols)),

one or more polyalkylene oxides, one or more polyoxiranes, one or more
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IL-4, IL-5, IL~6, IL-7, IL-9, IL-10, IL-11, IL-12 (p35 subunit), IL-13, IL-15,
IL-17, interferon alpha (IFN-a), interferon beta (IFN-P) (including IFN-B-1b),
consensus interferon, prolactin and growth hormone, and muteins, variants,
analogs and derivatives thereof); cytokines, chemokines, growth factors or
polypeptide hormones having a B-sheet or B-barrel structure (including but not
limited té tumor necrosis factor-alpha (TNF-o), IL-1a, IL—lﬁ; IL-12 (p40
subunit), TL-16, epidermal growth factor (EGF), insulin-like growth factor 1
(IGF-1), basic fibroblast growth factor (bFGF), acidic FGF, FGF-4 and
keratinocyte growth factor (KGF; FGF-7), and muteins, variants, analogs and
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[0019] In certain embodiments, the one or more polymers is/are covalently
coupled (particularly via a secondary amine linkage) to the alpha amino group
of the amino-terminal amino acid on the cytokine, chemokine, growth factor
or polypeptide hormone. In other embodiments, the one or more polymers
is/are covalently coupled to a chemically reactive side chain group (e.g., a
hydroxyl group, a sulfhydryl group, a guanidino group, an imidazole group, an
amino group, a carboxyl group or an aldehyde derivative) of the amino-

terminal amino acid on the cytokine, chemokine, growth factor or polypeptide
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polypeptide hormone, or a selected antagonist thereof (such as those described

above), coupled to one or more synthetic water-soluble polymers (such as
those described above), wherein the one or more polymers is/are coupled to
one or more glycosylation sites of the selected cytokine, chemokine, growth
factor or polypeptide hormone, or antagonist thereof, and wherein the one or
moré glycosylation sites is/are located remotely from one or more receptor-
binding domains of the cytokine, chemokine, growth factor or polypeptide
hormone, or antagonist thereof. For polymer conjugates of agonists of the

invention, it is preferable that the site(s) of polymer attachment be remote
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the animal an effective amount of one or nore of the

coﬁ{ npae of the eergbsites, @n@pgsrltlpmﬁapmh@macwlcal compositions of

0 n the n vent .0
G TR Bisbeftc BB, "CPRRRAE Bl SRR mpepes
s uadrondih g oel sucH nteﬂﬁ)dls fené imrRntife indhele, DUt aR SotNehited to,
limted éﬁﬁ cancers (e.g.,.a breast cancer, a uterine

c affEIsFLs vy BYeAs Fapeic ﬁlter@emaggqra% ovm@,ncera a prostate

te I r, k
30 o, L0 CROSET T BB

a pawrer, enfgagrasngen] candsk,addenceanc ennced, a Kilstidey cancer, a

capcer, a bone cancer, a neural Qgi cal cancer, a_head
%&ané;glh 8 ne 8&11061‘ a neuro ogica cancer a head and neck cancer, a

skin cancer, a sarcoma, an adenoma, a carcinoma and a myeloma); infectious
diseases (e.g, bacterial diseases, fungal diseases, parasitic diseases and viral
diseases (such as a viral hepatitis, a disease caused by a cardiotropic virus;
HIV/AIDS; and the like)); and genetic disorders (e.g., anemia, neutropenia,
thrombocytopenia, hemophilia, ~dwarfism and severe combined
immunodeficiency disease (“SCID”); autoimmune disorders (e.g., psoriaéis,
systemic lupus erythematosus and rheumatoid arthritis) and neurodegenerative
disorders (e.g., various forms and stages of multiple sclerosis, Creutzfeldt-
Jakob Disease, Alzheimer’s Disease, and the like).



skin cancer, a sarcoma, an adenomm, a carcinoma and a
myel oma); infectious diseases (e.g, bacterial

waele@emsss) fungal di seases, parasitic di seasesP@mtis2003/041162
viral diseases (such as a viral hepatitis, a disease
caused by a cardiotropic virus; H WV AIDS;, and the
like)); and genetic dlsordefkl(e g., anem a,
neut ropeni a, thronbocytopeni a, hennphilia, dwar fi sm
and severe conbi ned i munodeficiency disease
("SCID"); autoi mune disorders (e.g., psoriasis,
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and neurodegenerative disorders (e.g., various
antp enrcagfeerdataryskitliipllight of thedsllewingr drawirfgeladd -deskaiption of

Al zhei Di sease, and the like). WO
20@1%%@%6‘?86’ "ﬁ%#%?z‘é’t‘)‘%?somwz -14 [0022] O her
preferred enbodi nents of the present invention will be

apparent to one of ordinary skill in light of the
foll owi ng drawi ngs and description of the invention,

and of the clpriFR DBSCREHENCBEFHIENIIEVTNESORAW NGS
[0023] Figures 1 through 8 display nolecu nodel s of

various cytokines and growth factors created with

[002?3 Mol pRhitesar @rdusfil BsplB ﬁolcfcgltar Rlodels Q% 9&Pdus c&[o?ﬁ’iféﬁ and

ochem Sci 20: 374-376) bBased on crystall ograp
dag@wiEdettorsf crehted withl eR@MQi scdprazs Bh@d, RoA! réz bbo lﬁl 995)
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" babticlarig-repreSdnted 81 MAbbon” THESerfoBhMEbAA! 8xQPE QN Eertain
sel ected using RasMbl software. The dark parts of the

ri 5BigHes ot preisaler inisrest, shiol arhshewyn @m“h@&»aadrduc@q’ ofmhat

f d

t o e Tomi ol Brioh RIS REMRL R o s ot
cotihe ritsboink ee;ﬁ‘esme IdBmEXihts aofBaaky(okRieB hdi Gowid Fzairedhat are
(see Laskowsk (2001) Nucleic Acids Res

2gEepofedb tybe Fﬁléfp%@éﬂn bmd@g tq hew xyoeptyre| pb ekt Staisture, the

18 938ide

etk 2129%9%0%(2’%{;‘ IE?ML%%QQ@D%% i1 (S Laskowsii,

i nReAf e(2001 | Nhdeiza A(cBEQRdE NOQ:2D)1;2220 Pedtichh Mhe. f(mlo )
AR, B gl B

t|on in Roche's PEG-lnterferon product,
PEGAS are shown in "ball-and-stick" format
[OOZQ]b ased uggla shws Banodsh of puterfetonaiipha-2a (SEQ IDTNO:1), in

r e\giu%H%é f&\ﬂf)iy\é%% rémdues ?Eysn.gl tL l1513, Lysclgﬁ) (liiys 134) that are
reported to be the primary sites of PEGylation in Roche’s PEG-interferon
product, PEGASYS®, are shown in “ball-and-stick” format (based on data of
Bailon, P., et al., supra). The regions involved in binding to its receptors
(“Binding Sites 1 and 2”) are identified. All four of the lysine residues that are
reported to be PEGylated in PEGASYS are in the region of Binding Site 1.
(PDB code 1ITF)

[0025] Figure 1b shows a model of interferon-alpha-2b (SEQ ID NO:2), in
which the residues that are reported to be the major sites of PEGylation in

Schering-Plough’s PEG-INTRON® (His 34, Lys 31, Lys 121, Tyr 129 and



("Binding Sites 1 and 2") are identified. Al four of

the lysine residues that are reported to be PEGyl ated
WO p0oRBABYS are in the region of Binding Site RCT/USTODB041162

code | I TF) [0025] Figure | b shows a nodel of

interferon-al pha-2b (SEQ ID NO 2), in which the

residues that are reported tBbe the najor sites of

PEGyl ation in Schering-Plough's PEGINTROr(r) (His

34, Lys 31, Lys 121, Tyr 129 and WD 2004/ 060300

PCT/ US2003/ 041162 -15 Lys 131) are shown in

" bakt 13008 khékn irf WBallRdnd(RRRE orBiht ABE1 0h ¥ !dr Q)VyIE%HCE C.,

et al., supra These am no acid residues are in
r egi @n seprap; & Sﬁgn@ﬂq @ldresu[wwm]m Fieyegionios Biiting Site 1.

h
T AR W Y.
PE@;‘inaiall Qfstaias Qéﬁdﬁhg( s tlh)9 a ﬂaff,%i ?f TEC?Y&%' RRordirk to the

shown in "ball-and-stick" f or mat I's remote Trom
Bi REFRY Ieyandien.1is shewn in [‘bdbad-stickdi fermat. Slysisistrhmotsaiem

no t on- al pha-2b as that shown in Figure
%ﬁ{dlg%flt%hleéﬂdg ngl e strand of 20-kDa PEG has been

[00251 t achefigatre tldeshows tier saimeahoddl of ﬁitéiferbﬁ-‘éwu@b(as@ﬁﬁ sHdbwn
The structure of PEG was generated _using

adHptgHT%He & Whieh apvingle shrfealcid-Fea Phs h.@ebeelk aigached et the
al N-tefrhih8Psteifl RGRIE L(QCQP?S | egg ﬁ.lc%ﬁg:)of P | k&%f %ﬁeg]e\ted

rendered to the sane sca protéein
Fi yeing a@ alaptesion afothe qubgmammieketibed blaulben L.S., et al., ((1999)

f LD NO 3),.in which several
B 8L 1 a0 e iy e S s e
rep@,@gl@r- bi ndi ng domains are indicated (Lys 19, Lys

Lys 99 and Lys 134). In addition, the
[002§] ycosyFlﬂ‘ll’éﬁ shaves (aAsmplgﬂl)laranu)ch@fl\humarm inwrferon-beta-1a

RO BRARF dh et sel e Dalos 3Gt Ao+ itk adizgent o

M the€tec®tor—bbﬂ%7ﬁoﬁh% M@t Indfaed agjfs YSA h/y%@ﬂlﬁﬁ@9 and
11818; Karpusas et al., (1998) Cel I Life
54Ly b3 12%6 ad%?meﬁhe glycosylationsite (Asn®9) aBil dbé éﬁatmlgal

39m%§§(§1 V\ﬁé?& due IYEI(/Iet’Ll" Sﬁré Wuf - -g‘xdos%cﬁ’g F%rgag% Z%ased on

ereas several’ Tysine residues are
vv| tlztta mft]lﬁarpumsem otet ahi (I9HMY MMWaaBAc&cPBBz coslig 4AU913-

of T1SIBL Al Bl 4 o 0 S0 al b1 e S 08 ATHARS: Runkel,
WE‘Lh lepi QQOOG)%b%zﬁBﬂS@% by atl\&etgnl's %Mote&ﬁo%l}ldmg

havi ng a serine residue substrtut
Sltes 1 and 2, whereas several lysine residues are located within the receptor-

binding domains. (PDB code 1AUI) The structure of interferon-beta-1b
differs from that of interferon-beta-1a in lacking the N-terminal methionine
residue and carbohydrate moiety, as well as having a serine residue substituted
for the unpaired cysteine residue (Cys 17).

[0029] Figure 3 shows a molecular model of human granulocyte-macrophage
colony-stimulating factor (“GM-CSF;” SEQ ID NO:5) in which three lysme
residues (Lys 72, Lys 107 and Lys 111) that are within the receptor—bmdmg
domains, as well as the first amino acid residue near the amino terminus that is
visualized in the crystal structure (“Arg4”), are shown in “ball-and-stick”

format (based on data of Rozwarski, D.A., et al., (1996) Proteins 26:304-3 13).



for the unpaired cysteine residue (Cys 17). [0029]
Figure 3 shows a nol ecul ar nodel of human

w@r@anbseyt e- macr ophage col ony-stinul ati ng fap€DUS2003/041162
("GWCSF;" SEQ ID NO5) in which three |ysine
residues (Lys 72, Lys 107 and Lys 111) that are within
the receptor-binding domi-nl®-as well as the first
amino acid residue near the amno termnus that is
visualized in the crystal structure ("Arg 4"), are
shown in "ball-and-stick" format (based on data of
Ror -
U0 on s Bae s e TS O s oM foftind See i tha o
an{HB cede?GMF)r egi on of GMCSF is renpte from

10034 C1oneF BoRER bgPare fisliobiag et s dening? L2
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that are reg;)rte to be involved wth of three

r evitheaghsof(t asiieceptnae falphmd bg@rmﬁ)gaamaz)raeqare@mnmte«ﬂ in fball-
b ornm as a er al

r e@lddsl}lgg ? %r?rialt i W?Vﬁf"ﬂ Tyspne g gestt al 418 withih OF close to the

r eegitor-bindingi demaasmi The cldiestCARmOSici@Mefl@ud &b Ghe amino
residue to the anmino termnus that is visualized in

t hisraings that isyiswalized dn the apyteldrugtuge Seserige P, (“Seri @) whish
MEEP{JBg%ttﬂg ré'c%ﬁt%pgﬂ{dixg Bhds 95%5%34?1? g% aosie}gan?tporough

data o or ough ructure
2 B3ez ﬂ5119%t&tm¢zur@2t€39 &l @bttl.t B &)al., 64478).C ORIBB code
%[0031] Figure 5 shows a rml ecul ar rodel of human

Jral growth factor ("EGF;" SEQID NQ 7) in

[0031]C ar t 0ORjgut@5 RRbws SAEABuIEhoddI®f E}E&hlag lé?ﬁlefr s%r%ﬁl factor
an

|cated in receptor binding
r es SEQyE) DO:Znhih Topstod®) format texeape fadjhacremdudsdhat are

tor LIy ions.. ..The intra-ch [ fi
poftidieakidh Be: GERboRa Y eSS reBren gt ar 49
aCllhdt dre sidphdenttte rédeBtodbimiBng fRIdHsNUSeliRRs-chain \iisSHlel 7Rl
in the crystal structure on which this nodel is based

i saréy%lp‘ann@ gashedplines" ) Thepelosest aminareidofesidae e rthe ramino

S g 08} 0 SPGB TA Rl

Thrs dybuemem e (yeré™) gbased ohhiataod (I@rp%ﬁﬂ’eﬂl(ﬁluét&}’f (E@o) JBzoZ
u %7 )_that is not visualized st al
Bt A HORE e TapplRabo e (W03 7 Bidpthen BlGING:
r 9
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is not visualized in the crystal structure does not appear to be in a receptor-

binding region. (PDB code 1JL9)

[0032] Figure 6 shows a molecular model of basic fibroblast growth factor
(“bFGF;” SEQ ID NO:8) in “cartoon” format in which the residues involved
in binding to the receptors and to heparin are identified by presentation in
“ball-and-stick™ format (based on data of Schlessinger, J., et al., (2000) Mol
Cell 6:743-750). The first 12 amino acid residues from the amino terminus
have not been implicated in receptor binding. (PDB code 1FQ9)

[0033] Figure 7 shows a molecular model of insulin-like growth factor-1
(“IGF-1;” SEQ ID NO:9) in “cartoon” format, except for the residues involved
in receptor binding (23-25 and 28-37), and glutamic acid residue 3 (“Glu 37),



("bFGF;" SEQID NO8) in "cartoon" format in which the

residues involved in binding to the receptors and to
W(he(mammooare identified by presentation in PCT/US2003/041162

"bal | -and-stick"” format (based on data of

Schl essinger, J., et al., (2000) Ml Cell 6:743-750).
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(Tgngge} 936PbB c&le AlGo) (2000) Structure 8:927-936; PDB
code 1FG§5) 08356] lggure 9 shows the fractionation of

[003]InPEGYI E:gnnb 9 ths‘ threainacaiopdtion2df ur(PEG'_}flht):d interferon-alpha-2b
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ks e I

agrg@qtlon mixture contalmng IFN, 20-kDa mPEG—aldehyde and a reducing
agent.

[0036] Figure 10 shows size-exclusion chromatographic analysis of the
reaction mixture fractionated as shown in Figure 9 and of selected fractions
collected from the ion-exchange column for which results are shown in
Figure 9.

[0037] Figure 11 shows the fractionation by cation-exchange chromatography

~ of a reaction mixture containing human IL-2, 20-kDa rﬁPEG—aIdehyde and a
reducing agent. Under the indicated elution conditions, the residual
unPEGylated IL-2 was not eluted from the column, unlike the results for

interferon-alpha-2b shown in Figure 9.



[ 0036] Figure 10 shows size-excl usi on chromatographic
anal ysis of the reaction mxture fractionated as

W@ bawn6i3m Fi gure 9 and of selected fractions POI/USDEGM1162
fromthe ion-exchange colum for which results are
shown in Figure 9. [0037] Figure 11 shows the
fractionati on by cation-exchbdhge chronmat ography of a
reacti on m xture containing human |L-2, 20-kDa
NPEG- al dehyde and a reducing agent. Under the
i ndi cated el ution conditions, the residua
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fromthat colum. [0039] Figure 1

el BEQ&’W%#@PﬁIWk&h | BES-16+2°) anghof |aofra¢t10nt from dlfie cation-
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chromatogramis shown in Flgure 11. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 0040] Unl ess defi ned
otherwi se, all technical and scientific terns used
herein have the same neani ngs as comonly under st ood
by one of ordinary skill in the art to which this

i nvention bel ongs. Al though any nmethods and materials
simlar or BHUIAVGERMEICRIATION CBIEIH DEVENEI@NN can be
used in the practice or testing of the present
invention, the preferred nethods and materials are

[0046}33 cri bbdldvedefinedfotiesrwisoedll technioslSind kOediic BRAYhsedAfrein
ﬁ?ﬁe- Erel n when referring to any nunerical value, the

B SARe MFERAES S Gammaniyfundgnyeor bhensseferdmapasiill in
( ethd-art todPRIdh 1179 ﬁvenff&? 9%@%’5 eﬁltﬂqlfgg %gg n?éthods and materials

tenperatures from 45C arly,
" apioutar Qt)@qmlel@rto dhms@e@lk&drlﬁmgﬁ caf be amieimt ﬂhatprzmﬁﬁe or
ek o Ab® e aPEPHom | HE Trbiited dRpots and Tusr g
r el@esbddheareitpegi fic am no acid, usually dehydrated as
aresult of its

Definitions

[0041] About: As used herein when referring to any numerical value, the
term “about” means a value of £10% of the stated value (e.g., “about 50°C”
encompasses a range of temperatures from 45°C to 55°C, inclusive; similarly,
“about 100 mM” encompasses a range of concentrations from 90 mM to
110 mM, inclusive).

[0042] Amino Acid Residue: As used herein, the term “amino acid residue”
refers to a specific amino acid, usually dehydrated as a result of its
involvement in two peptide bonds, in a polypeptide backbone or side chain,
but also when the amino acid is involved in one peptide bond, as occurs at

each end of a linear polypeptide chain. The amino acid residues are referred

to by the three-letter codes or single-letter codes that are common in the art.



i nvol venent in two peptide bonds, in a polypeptide
backbone or side chain, but also when the am no acid
WO 2004/08BDved i n one peptide bond, as occurs atPCEHS1W03/041162
end of a |inear polypeptide chain. The am no acid
residues are referred to by the three-letter codes or
single-letter codes that arel9%ommon in the art. WO
2004/ 060300 PCT/ US2003/ 041162 -19 [0043] Antagoni st:
As used herein, the term"antagonist” refers to a
conmpound, nol ecul e, nmoiety or conplex that reduces,
[0043Jubst anAnedgdopist-ed UG Sis@l hefPIPHRL &t HaRbRidis” tRErs to a
bi ol ogi cal apd/ or physiol ogi cal effects of a given
cyterpatad, maleswiri meietypiowmivléxthabredocespaibgpetaliyteduces or

ho e j ssue.or ., organi sm.t hat..are .
e iy e b, bR Myt AR B A e s
¢ heytulkine)ehegolbing, prbwd @ctof br p@lzﬁ@ﬁjﬁb he8ndHY JPNE:LL, tissue or
Ant agani sts may carry out such éeffects in a variety

of OTRAYEM 1Rk Yrmediakit thieveh itha resgpiors éwnthst Bivgn wiytdkine,

t alel [ r regeptor.(s) on the
cor|RMeS roh (A By Blb il Hornt SRR BH otV ot
wesnchsifects e d wasstysifivedyaninchiding tie ot Bmited itd) bbipétidgheith
aq%lit o{ftqﬁa$ﬁonls to bind éo cell surface )
r SC8FEBN'S, 1B HBTRG SHE(ShAE Troraineishgn the cethisyriaes iipeeacting
chanigend dkonft in sidhfass 5@&%@&%%&%@%&1{5%&%8@ ighibit the

receptors assume a structure to whi t’he agoni's
nobiilefiipd thahagearist by bind rto oélh durfave yeceptdrs) bimting edaral inducing

S i al reduced affini and/ or efficiency);
R Gt SERUECH B Bt EReeSh Sic BeEdE heemtors
| dseifie blsthetresioghiakh Mg LM @%ERo lodddF bEAS®r bbh bind only
transcriptional inhibitors; reduction in cell surface

| i Yikh dedused ot substaighpsedusad adfinty) andiorcefficiency); ssluemg a
I: t. bi. ndi f.th i st,
CIpLSERRMARTRHE 05 bRl chbl sk "SeniEr st

biindeay indranberiptioahll inhibfiofse gedtetion SLESE aittdealigind receptor
reduced or cgrrgl e elty i nhi bited; and other mechanisns
byP* RIS SR d gB rficse stsThss enprganisors sukbithatAbe binding of the

t habnidt, lok 1R hyERWHidaR Eilg['l%l ylhgt%eﬁ ﬁ)ggﬂé;%(ln){st %15%11 h%(aing to the

artisan. As ‘the ordinari I'san
urrgly 83 aediicegnsubstaagally seduray dravempletelyintabitst ranat oiher

taQ e ligand that jt _antagoni zes (e.g., .the )
pScnieted e ataon S8 {RAC Gt e agifies. dhat wil be
d et ity €heOrdinRA1yAAIMNSArisarO ASBE iy Wi i i
unrel at ed st rruélt ure. [ (%Egllfan%i%act ié\}gl\ﬁgcgﬁfpégﬁlgéﬁit é:iﬁ%lsl} will
udedensiapd; an antagoniglr may bavaetsiméar stompondntthe dighmt that ot

o ABBAEE . T G551 bty BB 180 B
videdvatperofahegdonist); bSSEE have a wholly unrelated structure.

[0044] Bioactive Component: As used herein, the term “bioactive
component” refers to a compound, molecule, moiety or complex that has a
particular biological activity in vivo, in vitro or ex vivo upon a cell, tissue,
organ or organism, and that is capable of being bound to one or more
polyalkylene glycols to form the conjugates of the invention. Preferred
bioactive components include, but are not limited to, proteins and polypeptides

such as those that are described herein.



organ or organism and that is capable of being bound
to one or nore polyal kylene glycols to formthe

weovngsdes of the invention. Preferred bi 0acP@mEs2003/041162

conmponents include, but are not limted to, proteins

and pol ypeptides such as those that are descri bed

herein. WD 2004/ 060300 PCT/4%82003/ 041162 -20 [0045]

Bound: As used herein, the term"bound" -refers to

bi nding or attachnent that may be covalent, e.g., by

chem cally coupling, or non- covalent, e.g., ionic
[0045Nnt er acBo@Rd: P¢dn@BNRGESR, AL QLAT tbBRS- I?é?gfsoﬁ)e%mdlng or

bonds etc. Coval ent bonds can be, for exa

es@téﬁChmétﬁi‘l dat phpdshoewtient, etghi b}ésdhenncalllyh cmqﬂllngf or non-

d drazon
hy razi de e £} d’ﬁ% & Enrgg ?(Mfr %géﬁ%ﬁdbl% g;iltﬁg‘ﬁtlﬁ‘%/?o ﬁ@ﬁ&% bonds,
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an i ncl udes terms such as "coupl ed,” con

locther .o 8Frdkpne, [0Tde] amm matléet clmljda,g AydnoneAshydsazitle,

h t to t 0 t co Ient
af%%%ﬁ*-sul bR, S fp oGt Bnashy ire fho.q fhe &
bi ‘GmahdV & bromcmmnd Bictides erik GUEH Bs eéo@le\aeomoaju%hﬁd”

atl refers to the formation of a conjugate
"g!lefa 1n the previous sentence. Any nethod
ornall SKiyll [ €«
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meRredicijof covaterts ettarﬂmmbrnt of & pelypregsest PEGM@ME®Ro a[tisihle

ed. ,The t ", _as. used herein, ”refers to
at %OE‘EF}?H@W( eg%/ BB, 5?”& n‘? E&ﬁ%i%m?ﬁn by GQegegon” refers to the
noRrasic 6Nk cbﬁ}u@ﬁt@%' Rfded by %é?ﬁ%e'v%ué% t@%@e‘; gAgrg nf{ethod

to attachnent by coval ent bonds.” Any net
usigplly tused dys Ridse edfillednint He anttoff ocvnﬂ@onom;ﬂobollygleﬁ;‘ to

I e used in the
DAL LS Y TR BT R PSS B b scq
[0047]er ei n, Coyded:e Mhe teﬁjﬁ ‘Qﬂ@uﬁl@d” 2§ usef hd8id, redSs % sEhEk
C%Wl atory protein that controls the survival, gr om

alertiangs phhy staong wan-eovplsat steriatinns.itppicalty and prsferabty
qu %ﬁﬁélﬂﬁen‘[ B? @Ge{lérﬁeooﬁﬁs K@H& rtllxc?fnofr%sé &%Q é{ ffloséN%(ﬂled

in N col

suprthy aﬁﬁmaﬂmgmup]hxyg oﬂBlolttgﬂﬂtllhelbﬁv&matdﬂﬂlst &hMBe used in the
is defined as a nenber of a famly of

sth?ls(?Pﬁll"‘g?rftﬂpnr el ated glycoproteins with potent
[0048(] euk ocx@ﬁokﬁﬁmmﬁéme aﬁq/u‘géd R&Sﬁofh%%ﬁﬂ: “BESiNdA s SRfined

revi ewed i n Qppenhei m

as .a secreted regulatory protem that controls the survival, growth,
differentiation, and/or effector function of cells, in endocrine, paracrine or
autocrine fashion (reviewed in Nicola, N.A., supra; Kossiakoff, A.A., etal.,
supra). Analogously, as used herein, the term “chemokine” is defined as a
member of a family of structurally related glycoproteins with potent leukocyte
activation and/or chemotactic activities (reviewed in Oppenheim, 1.J., et al.,
supra). According to these definitions, cytokines and chemokmes include
1nterleuk1ns colony-stimulating factors, growth factors, and other peptide
factors produced by a variety of cells, including but not limited to those

specifically disclosed or exemplified herein. Like their close relatives, the

polypeptide hormones and growth factors, cytokines and chemokines initiate



supra). According to these definitions, cytokines and
chenoki nes include interleukins, colony-stinulating

w0 ami06600 gr omt h factors, and other peptide fRCT/U8SH03/041162
produced by a variety of cells, including but not
limted to those specifically disclosed or
exenplified herein. Like t el cl ose relatives, the
pol ypepti de hornones and grow h factors, cytokines and
chenokines initiate WD 2004/ 060300 PCT/ US2003/ 041162
-21 their regulatory functions by binding to specific

r eibeint isgulptony dumstions HyhBindsy fREedfic trnfort
cel If;. LE 491: Di seﬂse,yhdi sg}rg(rjer,ﬁecoé%ir%hi%gngr %s{)&%;ssegln the
he 'S Ot et geheellyii sease” or  "disorder” refer to
00491NY advP{se£seC FddrO s N ani mal . i ncl.ydi ng,
[ ?u‘m_)r s, csaﬁsg’e?fgggﬁré?%lfﬁeltsl?n'adﬂgﬁgf ‘r(‘)g’ﬁr,e"h%%ﬁ‘mﬁn F?/ﬁsg or
i nfdésordesh refooits any naiverse cdonpigioh M4 h@fmaf Rdr ﬁﬁinaﬂ%‘hﬁiing

ortuﬁi%gsil func@i on. "Conditions" as used herein
i ncl utes 47 e 288195 494 PEYL cRdteinymity) dufeptédns rppisoning or

phiytialthiegi 6f cpiiale ¢ . fartili $S. a .
ph)y/ﬁsijiaol ogj ¢ Cg){uat e%gegfa@ﬁg?@dé igl sg%loélé éfron #t}soéﬁ o used herein
Cohpladest léw%gnd éscirdare rbgit ats_olsr_ceifetrahb q?}gy@follngﬁ@}éfa%j Bor
pr cyey.. decreasing fertility would therefore be
deezgl?l?%édfeg}élt% r %a?q}?@}??o%? siate ol n9tod diseaset pr jdispyder.
bufomadsitionk r eat entinhtien dhSRHRE TP ndl e

condi ti.ons are undrérstlood by thofglg %rg{’%{r% ngrre%‘g%r}ﬁ Iby
i fefqasiag ?e.m{l‘tyosm!d thereford beedesnobett as Aeatsedt dea edrdition
t Reerd; ; | tyh refers.. to an anount of a
g o § ok & ircferratiosode pBa Syicgps o

s wiflersioed by tlmse efibidieara skl gh BRI ol ogi c effect. An
ffecti gi ven conjugate or conposition

[00503 E\éf ?rm nt Of M %S e 3 . 29

f t he PIEYER AL ASFHsedbercin. the teme “elifestive atnoant” refers
aghi LV esolifl Sf S€ eq.. Uch an amount can
be deter m ned asgﬁl%n%tni‘%%{go%r rcog}(%’lorgil mByt%ﬁt peEgHsary or
s Rpfficisat forealies adesireddiiolggiassys Ahaffeaive AN of B given

t . and/ or t.hat are described herein, w thout the
ngg%ia%%? °bivdreost %Q?i%me%mt Rvention weoudhbe dhe amount that

ehldetdsviisaslitdd Featlt! RSP thdd0 2R il oYY yghem:
deficiency could be that anpunt %ﬁﬂecesggr%)?%t%&%n%%eg as a

aS1atighet oHting by Reversomskitled sy theem, usiag abdays that Bretii@wn in
deyel.ap anfigen-specific.jnmune response
u%n a_ie)cx gg%F gk?tg%gen &fﬁ%%gegnger?ﬂ’e Wgt‘?ﬁti glealn%d for undue
s yxmmymmitsiond tHor examipld, Gh&HecAR WAbunt HR %@ﬁﬁg Gh i¥fhune
anount for. any particul ar application can vary

d@ﬁg‘m idﬁgmswyswlﬂ g dlasrasnoast neesseiirs ta sauseractivatibint éfothe

bahdnd Eﬁ‘?én%%sdlﬁﬁg in the development of an antigen-specific immune
Iesponse upon exposure to an antigen. The term is also synonymous with
“sufficient amount.” The effective amount for any particular application can
vary depending on such factors as the disease or condition being treated, the
particular composition being administered, the route of administration, the size
of the subject, and/or the severity of the disease or condition. One of ordinary
skill in the art can determine empirically the effective amount of a particular
conjugate or composition of the present invention without necessitating undue

experimentation.



particul ar conposition being adm nistered, the route
of admnistration, the size of the subject, and/or

W bh@4meoser i ty of the di sease or condition. OneP@f/US2003/041162
ordinary skill in the art can determine enpirically
the effective anount of a particular conjugate or
conposition of the present 422+enti on w t hout
necessi tating undue experinentation. WO 2004/ 060300
PCT/ U82003/ 041162 - 22 [0051] One, a,- or an: Wen the
terns "one," "a," or "an" are used in this

0059 scl osw al ‘@ e.R (Y
[ u]nl ess ot ervvlr)]lg%ei |cg]tiee{§ﬁﬁf %Igéj] %E&r %‘ use iff this
hedisclosuré,PEEY maai Lfd'eeeaaﬂ bngoby rfens odf metelly ualess oxtictwise

vvhet her |inear or branched or nulti -ar med and whet her
Eﬁﬁled or hydroxyl term nated. "PEG' incl udes

[0052]" ose pPEﬂ@[sSusteH fl’ﬂére?ﬁ @‘PE@D"iﬁclhﬁﬁ ta{‘l‘a‘%cﬂgrﬁ-rersa&” ethyl e)ox1de

pol y(et hyl ene gl ycol), methoxypo ene
rrPE@'fbﬂr lipohny @etlmn@wd ot yaudtiJarmed et ishlethet Imlld scapped or

P B e R Bk palpol et e%%dﬁgﬂv%%aﬁam
pohsy %ly(@ﬂ@ler@n%mﬂ:ogt hefetHARYFTy ((ehgaer@r g O;kb%ﬁd dr" APEG o
art for polyners et hyl ene oxi
PE@}AV@rhrd@ne PE(EWMMIOMWD@@@E@MXMJY(A&WM% glycol),

o8y B oHal boPECLEL Bt 0 AL BR5RSy i bl
rmhtm':pkblyommp eﬂn&hg yther h@BePher arlbiu’ed RYtHer 9t RirholykhAés of

co %ate Rproduced thereby is referred to as being
p@@ eg¢ @gde. As used herein, "Mck PEGyl ated" refers

[00s3p the PE@y’liﬂﬂ)np lgpgla%@taﬁhnl\'ﬂfckoi’ﬁ@ atjghogcst \A%e% herein,

conmponent I'n a tion reaction m Rt ure
PE‘@Eﬁxslatlchré Eifies cto)\aalyeprbbqgs dot dehealeheceupiiigl 6SBEGt foea

Kk PEQGyIl at ed odyct may. have been altered during
th OpAEt |t%ﬁ§‘ FTE) Efﬁ‘i%qﬁ%?r‘??lagﬁr i FCaRiPHRNgingp Proteing, | The

as a ¢ nt
corﬁ*ug?a%ré%/l kait@x’l!ﬂé thefdbyeRPRRR thasehdifd “PEaG Ag used

during P n by  reductive al kylation”an
h alyreig, Wéocdir PEﬁr}’blwdn hidfiers ooy thagportion ofcdwppmﬁdﬁ or other

et v roces

o e R Rut b B RafO RERS iR Rotishao PG has
heb&ome dohalehtty Bitached.y Nepéritdfess, 1R Mo%ktBE@ylatea) bﬁﬁ%ﬁnay
conposed of mononers (am no aC|ds) linearly |inked

anhays begp aliared diges ihsorrrtian opsphsedeen prti§yationt steps, e. g as
I ngli GAL&ReRee B CGb&Ire Cf3R1, re%(rm%g] I%nt during PEGylation by

reductive alkylation and/or by having one or more inhibitory agents,
compounds, efc., removed during the processing and/or purification steps.
[0054] Polypeptide: As used herein, the term “polypeptide” refers to a
molecule composed of monomers (amino acids) linearly linked by amide
bonds (also known as peptide bonds). It indicates a molecular chain of amino
acids and does not refer to a specific length of the product. Thus, peptides,
dipeptides, tripeptides, oligopeptides and proteins are included within the
definition of polypeptide. This term is also intended to refer ro the products of
post-expression modifications of the polypeptide, for example, glycosylation,
hyperglycosylation, acetylation, phosphorylation and the like. A polypeptide

may be derived from a natural biological source or produced by recombinant



acids and does not refer to a specific length of the

product. Thus, peptides, dipeptides, tripeptides,
wo@bkiogoespt | des and proteins are included w thi PCT/082003/041162

definition of polypeptide. This termis also intended

to refer to the products of _ post-expression

nodi fi cati ons of the polypeﬁ¥ﬁﬂe, for exanple,

gl ycosyl ati on, hyperglycosylation, acetylation,

phosphoryl ation and the |ike. A polypeptide may be

derived froma natural biological source or produced

by teckmiogy, vanis W 20045060 506s1RET Hlog? roﬁ/s%ﬂﬂfc@@ Auclefelacid

t echnol ogy, but |s not necessarily translated froma
de¥idyfkCed Thaeheibe &ictpted apuenc anner, ningludinggby ethatichl
I Ng siganner, including by chem cal synthesis.

[O 55] Protein and glycoprotein: As used herein, the

[0055]er m prbmtem aneif glyoptrotedn: A@ ruymelmreldethl wﬁf@btem Rffer8 to a
bove Epu 10 or or nore, 25 or
> Rl R sl e Sge O abave dtst 49 ongrass, 260 gpre, 25 or

MDfBre, 5@% Ror&075Cor mhoid0P00 Bf ﬂ'ESPJ 2009 n‘?d&g %0"(% M18%E1,000

am no aci ds. ﬁrotelns gener
t hIe@ot, r@ér?s@Q@nai more aming ec;ldal Phateiph geheyillyhatot defined

h h d f
Sl o, BTty et et
p odtiipans, fRISareWiitdh rdl'éﬂr&fﬂ t61Qs NBldeROSS %géoéd %;ﬁd«%ﬁ%s and

t hree-di nensi onal structure, but rath can
I aﬁ@@%t}%‘e r whichgpfterr ént nQi 0 pﬁSﬁpmtal daBneda rtﬂreeahraensmnal

PR LG b e er A A bR LBt B ipaflband

heareireferredio dsamfoldddy CEE@ithEﬂna% TR Er, bRo Ravdh QLS three-
at | east, one carbo ydrate noiety that is

d
at‘f%@ﬁ%‘ﬂﬁ SHIRRITE. 4% dsefl ierpitrthe xipe relpepreteini referorto aa
Ni grbREL Botfp%lf & B MsShAe 5Da: oﬂiéﬁg rﬁ‘&etya{ﬂap aﬁ%ahched to the

resi due, a serine resi or an aspa

r egp’@uevza[ ﬂDEﬁ}]’geﬁmmtaﬂungsarwsmﬂro@&ﬁ—ébﬂamiﬂgesﬂe lchain of an
renot.e N-tern nal am no acid" or

aé%? émal v&%f gt’ ASRILS fegidjle ppqnaspagaging refidiret ure i n
[00560hi ch  tR@moded ﬁs@ﬂ' hefeif) e Rfm ™ Rifordt LRGN RMotS N.&fninal

for one or nore E%W rs on a protein is/are dista
t RO 8pidt jon [ ‘Temate eﬁ’liﬁtmmnsl’@ﬁ)arecﬁers o aetructure in which the

r ons omai ns_of the r ot ei n,
T BB el R 8.9 e Oy s B oo prgein
pdb/wreatistalt to S eltatlally eshbRedattdra oheB o ltee d&t&ﬁl&iﬁhﬁ r&%@ns
N-term pal amno acid (for receptor-b i ng protel

t s domamsoh dieatratedn, pe pesessed W@@gculeeélngNQoamamm 8f
Ol pcﬁ%’nelr ag t‘égcﬂlt Plenitd gﬁg&nﬁﬁp §1?e (ﬂ§aally "the R]etennlnnPammo acid

carb
(for receptor-binding proteins that are therefore referred to as “remote

N-terminal” or “RN” receptor-binding proteins) or one or more carbohydrate
moieties or glycosylation sites on a glycoprotein (for receptor-binding proteins
that are therefore referred to as “remote glycosylation” or “RG” receptor-
binding proteins)) does not cause substantial steric hindrance of the binding of
the protein to its receptor(s). Hence, an amino-terminal amino acid or a
glycosylation site on a cytokine, chemokine, growth factor or polypeptide
hormone is said to be “located remotely from one or more receptor-binding

domains” of the éytokine, chemokine, growth factor or polypeptide hormone



noi eties or glycosylation sites on a glycoprotein (for

receptor-binding proteins that are therefore referred
W@ 200a9603p&NOt € gl ycosyl ati on” or "RG' recept orPCHUSII0IIQI1162

proteins)) does not cause substantial steric hindrance

of the binding of the protein to its receptor(s).

Hence, an ami no-term nal amiXo acid or a

gl ycosylation site on a cytokine, chenokine, growh

factor or polypeptide hornone is said to be "l ocated

renotely fromone or nore receptor-binding donains"

f i SPIG f
B A A T S R D L
- 2ammoctarnginalj agene ceid ergglycesyladoantitat teapdetieely) dobs anot

ter=sol upl I 1 no-term nal am no
ehiLiF L SBRATE 40 bl ATh Rl Ei adhacerowt
yRCH S PRI W Iy B il o
hotwifhee teeepionsd tlb ist tecoguingst oof spyrsparthat cal givény dytokine,

celd - rface ceptors. 1t .i.s recogni zed, , of coufse,

¢ nitemgle, Bl BERP & Pomebi B oG Ao s e RS one
poteggRpi-biidingQloARiNe MPYach @ithAioRs, B £nihhAGNBA] amino acid or
receptor-binding domain. In such situations, an

angleesylationrdte ehpreyteking demokinge geywtht fagter sirt polyfeptide
o ! e
CIIRE caf ETBAIE N A5 0 g B e, o

or orfer affsuniv dembinarandostiél bef considéred aorbe fvcatad eersdtily! frd2€ one
consi dered to ?}gn "| ocat ed rermﬁel y from one nor e

§ or )
r e¥e o5 FeReRtr Ry dingrdomans, s Ifiggan SoRBEFiegael the @nino-
revept or bl . s, ® St . o
RriHaD BmiroSIcid Gﬁglg oft Gt d8Es %tﬁﬁ@?%t@%’b%wﬁ%ﬁlg\?ﬂh

does not interfere Substantially wth
t hte bjndog efcthe chtokine chemajimepygtowth diaer ampoppeytiztidroene

ho ne o, its receptor Vi a one .of. re of e

T oI BEeerk T A e ST iee oty inding fomge. Whether or
COoRjtUBREdGiizatioh ShtEAERS sEshatiamy wWith!ie ¥8itily dtheprBRid foldind
of a protein to bind to its receptor(s) "can be

r efd fpoepienés) rran &g ra@ikyg}el@ﬁmﬁnidomllga@g&ymﬁsshygah@and-
or R BRAnY o ety 8t 8AaeRl el fsn

[005Assessi MigtHodganfl- asesficorlidahdaédegtor NGlndetey WMblubBEUtwithout

limtation, conpetitive binding assays, radioreceptor
bi W IAPa sSompstitive | hinding Asspyss sadjerccepigrs hinding| asssn cell-

[ CBRBANES. AR ELR) &%ﬁ Lo t el
ul tr acent?}igfeugataleo . 55‘[?:6%@%? %%womglllrr? ]%Urc{é)n%ggz Q%ht
t hicsttepegeanfdivitmtdentrifu@EGni s a hi ghly extended and
i bl I th [ a | '
[OOSé]lole)ljlt ibo‘rgs glgcr n?r{/gltgp%t ]é{)gf tlI!)Psl S%Sém%cat?orng %E\éolsuan}?igllllg extended
and flexible polymer that occupies a large volume in solution relative to a

protein of similar molecular weight. Although the amino acid residue to
which the PEG is attached may be remote from one or more receptor-binding
sites, portions of the polymer could, nevertheless, interfere, to some extent,
with receptor binding. The probability of such interference increases with the
molecular weight and hence the volume occupied by the polymér in solution.
Finally, PEGylation that is remote from the receptor-binding regions will

interfere less with receptor binding than random PEGylation.



protein of simlar nolecular weight. Al though the
amno acid residue to which the PEGis attached nay
wheooneemsde from one or nore receptor-binding BCT/ES2003/041162
portions of the polynmer could, neverthel ess,
interfere, to sone extent, wth receptor binding. The
probability of such int erf er®rice increases with the
nol ecul ar wei ght and hence the vol une occupi ed by the
pol ymer in solution. Finally, PEGylation that is
renote fromthe receptor-binding regions wll
[005Pht er f ebubdtastially, shbstaskglt A& uséd BB, E&gﬁgfﬁi%ﬁ‘wﬁ‘ rotein is
PE%%&H on. E\fo 2004/ 060300 PCT/ US2003/ 041162 - 25
[ otfBY ROdg petpe; “subsjantiallp's with theabilitycof ibe drotein ¢ bind to its
CORY: ' LA ' of- to i.nterfere.
oo oA O R e R ol ofthdta U Rmpialla fipfin to o

bi Tegepter ismet lesetheptabots0%,fabbies 0%t #boaNEd% AP E, Mout
receptor i s not

Di 1ot =pEbOISH%h abod
R Rl 280 B0 APV Bl Yo aoaoti oot Aitoutbaos 9%,

absbeiut 933%abaaboud,, 46 %
90% about 91% about 993%2%% %@A’%@%&%ﬁ’gu bogﬁ%%’ about

abdiit @58housHdGPe PEUnomh axfit the Mimdiaporate 2BYpr abuht 09 he
or 09 . Nor.e f._the bj.nding rate and/or
ML T R p—
grthutt Has hacheeh cofijupsey pept i de hornone that has not

006(ﬂeen con}}egglgt ed. [0060] Treatnment: As used herein, the
[006Qly g - gt As vsed berein; the tegms &titatment,” toreml i“Dgited”

r ef.ef r ' r., therapy. en used with
capachdr RN BBy AL Bl IRRERY. SR g et Tepet to
t exnminfecfionefdiseatey far pxambld, abé iterm th8AkEBN ko tah?fo hylactic
i ncreas the resistance of a subject to infec |gn

Wi fﬁ%g’ée"giﬁ’i JYErpsepile resistaich of awabiget, to drfesténnswith o pathogen

idseli hard W&k, ERGRUDHES ikidod? gct i, th
the pathogen or Wil gfjg%cglll{%ﬂs,oogfﬁllgfﬁeeg B A ot
atinfertsd tvaibh ¢het pathdgen omivilt show, sigs oiline@Sa@ibutfad FE e
af. . subj ect, has heco infected in order- to

f i%%?t"ﬁ‘ﬂ %S VI et tB%?m%“R@%F{Tﬁ’G § é’&&fc@s&ec@lﬂ? ifpiedin grder
i nd dighi BB ifectich, RIEUBREIE or LRI ARTHRY: : i
Overview [0061] 'Fﬁe, prgsé)ﬁteli nven?%ghﬁgﬁléé\g?%@sprevem 1t
m&ff%agcoffélﬂgt"’ﬁésesynt hesi s of polymer conjugates of
receptor-binding proteins that retain unexpectedly

hi gh receptor- biriding activity relative to polyner
céhjemgesves of the sanme receptor-binding protein in

006 ich e or nore polyners is/are attached randoniy.
[0061 hr oug pesent mvention provides methods for the synthesis of polymer

conjugates of receptor-binding proteins that retain unexpectedly high receptor-
birding activity relative to polymer conjugates of the same receptor-binding
protein in which one or more polymers is/are attached randomly. Through the
use of x-ray crystallographic and nuclear magnetic resonance-based structural
analyses, mutational analysis and molecular modeling software, the present
inventors have identified target sites for PEGylation of cytokines, chemokines,
- growth factors and polypeptide hormones that are involved or are not involved
in binding to their receptors. As a class of proteins, these cytokines,
chemokines, growth factors and polypeptide hormone agonists and antagonists

are referred to herein as receptor-binding proteins. By selection of a synthetic



use of x-ray crystallographic and nucl ear nmagnetic
resonance-based structural anal yses, nutational
wa@eakpeizso and nol ecul ar nodel i ng software, theP@F/ES®NI/ 041162
inventors have identified target sites for PEGyl ation
of cytokines, chenokines, growth factors and
pol ypepti de hornones that ar264 nvol ved or are not
involved in binding to their receptors. As a class of
proteins, these cytokines, chenokines, gromh factors
and pol ypepti de hornone agoni sts and antagonists are
re +Di 0 Y
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PCIiotsSa0 @8t td 182 invdleeds tim aec@gtortihwradtlang etestapp updasirable
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| NhRASAENY RI3R pobdilc a'ﬁo%@ﬁitéﬁﬁh&nﬁ@?@t@in@ it BV ARG ERhino-

are avoide and the resultant poly conj ugat es
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BT oro AP fro s B Sl 7 Bt a1 e g RN
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N-termnal"™ or "RN' receptor-bin rot ei ns; they

i nEactpgbang polypaptike hesnonen @mamssts @temmf that haxet theis amird-
po t her eqf. t h a
ISR e ARG S IR SRSk o Pl
thﬂlerpememtor-bl nding site or sites of the pr ot ei n.
0621 [n ther enbodi ment of the invention,
[006% nj ugaine oiPer SrbadERt olothsr Iy PRipTe fEnRSalsHrase produced
Sy
o Sl s AL YRidy G A5 O3 SR MM B o
gr elwcdis)) amvg}egtlmmupbdltypamhmm khemuoltiass, tdrawtbhéaceors and

ot B LELI Shk S lfohat sy v o
Ac ﬁ@ﬁlddﬂég)rtlﬁoretdf |t§e1ﬁ§d@€1§tbr-9ﬁ1dfn|§ereg18ﬂ§&t dlcﬁﬂa1n§ h&ccording to
bi oactive conponents (e.g., proteins) of

cofjiu @W@@tsoﬁ/\]hlellnmnélphaﬁlevlemctlpﬁ SsmpoRehts (e g protems) of the

;?g&@%ﬁ% sbgﬂ ?ﬁgga“yﬁ é}\\ée:llg[lﬁgs éecbe‘]pypg&)é% N %ﬁjvtltles when

si syefisetic pbhinsers ardasRibledfin ltl%t%@ﬂbﬁrof blhd@'yé&y&h@h 8it&8). | ‘Bhis
ref rred to herein, as "RG' receptor- binding proteins.

st oy ERCERAT-PInding Préi’FﬁélPﬁ patefgreedpta hergin ps “RG” receptor-

sehsakl Cc e

e R Yo e
pr otupiad atsorancwo nsugh yec trsyrlotet gl@'ccﬁs:ytanon‘f’ site pespecinlty tWhah the
i's, na ura gl ycosyl at ed, ymer can mmc the

¢ 2B EBIeLY isch SoBrelt e et ufoRr G4 protein that s naturally
glycosylated, the polymer can mimic the favorable effects of the naturally

occurring carbohydrate, e.g., on aggregation, stability and/or solubility, and
hence its attachment is referred to herein as “pseudoglycosylation.” Hence,
the present invention provides methods for the synthesis of conjugates in
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provides methods of treating or preventing a variety of physical disorders

using such compositions, comprising administering an effective amount of one

or more of the conjugates or compositions of the present invention to an
animal suffering from or predisposed to a physical disorder or condition.

[0066] Further, the invention provides stabilized receptor-binding proteins and

methods for their production for use in industrial cell culture, whereby

unexpectedly high potencies are obtained as a result of the combined effects of

substantial retention of bioactivity and increased duration of action in

industrial use. The unusually high potencies of the conjugates of the present
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constant (“pKa”) of an alpha amino group of an N-terminal amino acid of a

polypeptide is expected to be below 7.6, whereas the pKa values of the epsilon
amino groups of lysine residues in polypeptides are expected to be
approximately 9.5. Edsall ((1943, supra) clearly stated that aldehydes will
combine with the amino group of an amino acid “only on the alkaline side of
its isoelectric point.”
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one or more polymers by forming a mixture between the ligand(s) and the one
or more polymers at a pH of about 5.6 to about 7.6; at a pH of about 5.6 to
about 7.0; at a pH of about 6.0 to about 7.0; at a pH of about 6.5 to about 7.0,
at a pH of about 6.6 to about 7.6; at a pH of about 6.6 to about 7.0; or at a pH
of about 6.6. The present methods thus differ significantly from those known
in the art, in which coupling of polymers to alpha amino groups on the
N-terminal amino acid residues of ligands is carried out at a pH of about 5
(Kinstler, O., et al., (2002) Adv Drug Deliv Rev 54:477-485; European Patent
Publication No. EP 0 822 199 A2; U.S. Patent Nos. 5,824,784 and 5,985,265;
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[0077] Alternative approaches to selective coupling of polymers to N-terminal
amino acid residues are known to those skilled in the art. Included are
methods for coupling hydrazide, hydrazine, semicarbazide or other amine-
containing polymers to N-terminal serine or threonine residues that have been
oxidatively cleaved to aldehydes with periodate (Dixon, H.B.F., supra;
Geoghegan, K.F., U.S. Patent No. 5,362,852; Gaertner, H.F., et al., (1996)

Bioconjug Chem 7:38-44; Drummond, R.J., et al., U.S. Patent No. 6,423,685).
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activating group) in the range of about 1kDa to about 100 kDa. Suitable

ranges of molecular weights include but are not limited to about 5 kDa to
about 30 kDa; about 10 kDa to about 20 kDa; about 18 kDa to about 60 kDa;
about 12 kDa to about 30 kDa, about 5 kDa, about 10 kDa, about 20 kDa or
about 30 kDa. In the case of linear PEGs, molecular weights of about 10 kDa,
about 20 kDa or about 30 kDa correspond to degrees of polymerization () of
about 230, about 450 or about 680 monomeric units of ethylene oxide,
respectively.  For ‘use in vitro, suitable ranges of molecular weights of
activated polymers include about 1 kDa to about 5kDa. It should be noted
that long before the existence of the “RN” and “RG” classes of receptor-

binding proteins was recognized, the advantages of coupling therapeutic
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PCT Publication No. WO 01/59078 A2. Moreover, other types of reactive

groups can be used to synthesize polymer conjugates of proteins. These
derivatives include, but are not limited to, monoaldehyde derivatives of PEGs
(Royer, G.P., U.S. Patent No. 4,002,531; Harris, J.M. et al., U.S. Patent No.
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imidazole, mono-trichlorophenyl carbonate, mono-trifluorophenyl carbonate,
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monoiodoacetamide, monomaleimide, mono-orthopyridyl disulfide, mono-
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[0083] The term “stabilizing” a bioactive component (or “methods of
stabilizatidn” or “stabilized bioactive component”) indicates that a bioactive
component has been stabilized according to the methods of this invention (i.e.,
a bioactive component to which a polymer has been covalently attached

according to the methods of the invention). Such stabilized bioactive

components will exhibit certain altered biochemical and biophysical



under st ood, however, that an "unconjugated,"
"unnodi fied" or "initial" bioactive conponent may
W@ o0v/a60300t her, non- pol ymer conj ugations or PCT/US2003/041162
nodi fi cati ons when conpared to a wild-type or native
nol ecul e, and would still be considered to be
"unconjugated,” "unnodified3%s "initial" in
accordance with the present invention, since the
bioactive conponent woul d be "unconjugated,"”
"unnodi fi ed" or initial with respect to the
he case f tive

at E’%Q 1c mer Sd 1 adalct)ac ix€ coniponen thﬂ}bgacnot been

corrponen are erre

PEQubitized.(i.e. [ Qosﬁhctmecérﬁpdﬁens t@bylitlz i) Polyhel | 8 Cldt Vieeen
conmponent (or "nmethods of stabilization" or
" seavalntlye attachsdbt i Vacluderh oreone’ )such dpliered sbioghgmigal and

bi . .
B i T e U R RS
codparassad tuscemtibility atp Qhryteelytibadedre@dionovad epirtiyularly the
attached according.to the nethods of the inventjon).

SuBRINFARCE 0 dbe BFIDAR: 94 @ TeqepipsdiRding piatein @iHighincubation
ce

208%%%26%%%P%%$ %@gggﬁﬁg4llgﬁqu§%ﬂaﬂaracter|stlgécenmn
wh embodimsatse df tthe ainvendsny i the altengibo éovhemival dvds bivphysical

b bi | i i _e. i oact i t to which
o BBy ek idde, 45 exole PE dhorbsss PR el
aAmMpNGys,Uskredel BN aipibRish et feddedan@atiddl SERRYSH GR)itro, and the

paraneters particularly for receptor-binding
pr&kei ns, may be decreased susceptlblllty to

o0 1 5 A5 AGRLPDPAE BPALT YLt . ot

pr ddcedrn od Upblygeptitieu thahnm) undeg BRIdgdal (i@ ,S hhysiological,

envi ronnental or experinental conditions. In certain

enBigherRisek opf Phapmasaulienl) | asHVity mssegiated oHithi pratiers @4l the

an 154 C RLer o} X

oo AR CRE | voRRAS TRy Eing ARy orOfiof 8 Riranty

i noccemﬁmgiomoauamdlhzbmtroﬂmed |gi§&be3&st&d1 gitgrcah be r9.u1®efb1y used as

acti an. | vitro, ghthe like. 008§A Aﬁy )

r o8B 5?161? BYTHRRRRG! Bt S Presetyipyutiony S0k leﬁ?tﬁv@ components

ChemnkdenBut &6 Bk Mimi 0 €p

havi ng bi ol | ogi cal “%&agk,ﬁqﬁﬁﬁ?gidgﬁ@ﬁ%g Eﬁ%ggihke

or Bitestiveewnpingats)alsmdnelvuie fragmeds,imauteits and Idemattvuesmﬁsuch
nDIecuI that,are r from.t

f
0 ePhiRiss BT ehs et "RateSatd R Sty PRGBS R ragments,
Mupaitdionand Yerivativedis etk BiloleRay (2 | fHysidgedt Blo8®mical or

suitably used as
pharmaceutical) activity.

[0085] Suitable peptides, polypeptides and proteins, glycoproteins and the like
that are useful as bioactive components in the present invention include any
peptide, polypeptide or protein, etc., having one or more than one available
amino group, thiol group or other group that is remote from the receptor-
binding region or regions of the bioactive component and to which polymers
can be selectively attached.  Such peptides, polypeptides, proteins,
glycoproteins and the like include cytokines, chemokines, growth factors and
polypeptide hormones, which may have any of a variety of structures (Nicola,

N.A., supra; Schein, C.H., supra).



an initial conponent in the present invention. Such
bi oactive conponents include, but are not limted to,
w@epiiodss) pol ypeptides, proteins and the |i kePCT/US2003/041162
Bi oactive conponents al so include fragnents, nuteins
and derivatives of such peptides, polypeptides,
proteins and the like, part-i4dul arly such fragnents,
nmut ei ns and derivatives having biological (i.e
physi ol ogi cal, biochem cal or pharnmaceutical)
activity. [0085] Suitable peptides, polypeptides and
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polymer couphng and for product1on of the present conjugates in accordance

with the present invention. Analogues, muteins, antagonists, variants and
derivatives of these peptides, polypeptides and proteins are also suitable for
use in, and are therefore encompassed by, the present invention.

[0087] Receptor-binding proteins of the long chain B-sheet or B-barrel
structural classes (for review, see Schein, C.H., supra) are also suitable for use
in preparing the conjugates and compositions of the present invention. These
include, but are not limited to: the tumor necrosis factor family of cytokines,
e.g., TNF-o, TNF-B and Fas ligands, which display p-jelly roll structures; the
IL-1 (inclqding IL-1a and IL-1B) and FGF (including basic fibroblast growth



activating protein (PLAP); neurotrophic factors; and

peptide mnetics thereof. Although prolactin and
w@e@abo3bor none are cl assical hornones, whi ch PCT/US2003/041162

circulate widely in the body, unlike the cytokines,

whi ch are usually produced near their target cells,

prolactin and growt h hornonetlbel ong to the sane

structural class as the cytokines with four a-helica

bundles (Nicola, N.A, supra; CGoffin, V., et al.

supra) and they are simlarly suitable targets for
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ACTYA! {rRfhdes growth factors such as IL-12 and hepatocyte growth factor

(Nicola, N.A., supra). Analogues, muteins, antagonists, variants and
derivatives of these peptides, polypeptides and proteins are also suitable for us
in, and are therefore encompassed by, the present invention.

[0089] Other proteins of interest include, but are not limited to: growth
hormones (paﬂiculaﬂy hﬁman growth hormone (hGH; see Tchelet, A., et al.,
supra) and antagonists thereof (see, e.g., Sundstrtdm, M., etal., supra),
prolactin and antagonists thereof, chorionic gonadotropin, follicle-stimulating

hormone, thyroid-stimulating hormone, pigmentary hormones, keratinocyte



peptide-2 (NAP-2); stromal cell-derived factor-1la
(SDF-1a); the nonocyte chenpattractant proteins
W@ MORP04030MCP- 2 and MCP-3); the eotaxins (e.(g.,PCT/US2003/041162

eot axi n-1, eotaxin-2 and eotaxin-3); nyeloid

progenitor inhibitory factor-1 (MPIF-1); neurotactin,

macr ophage m gration inhibit4y factor (MF); growth-

rel at ed oncogene/ nel anoma growth stinmulatory activity

(GRO-a/ MsSA);  somatonedi ns; and insulin and the

insulin like gromh factors (e.g., IG-1 and [G--2).
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pr ot ein since the amino-term nal regions of both
t hé qutg cgﬁanﬁgg@ﬁmgﬁglm@tsp gp]ttqnaq ﬁ@( gagmgents of the bioactive

components can act as antagonists for the corresponding ligands, which

reduce, substantially reduce or completely inhibit the binding of ligands to
their receptors and/or the activity of the ligands on their target cells, tissues
and/or organisms. Other-antagonists, which may or may not be structural
analogues muteins, variants or derivatives of the ligands of interest, are also
suitable for preparation of the conjugates in accordance with the presentl
invention. As a practical matter, whether or not a given mutein, fragment,
variant, derivative or antagonist antagonizes the biological and/or

physiological effects of a given ligand can be determined, without undue



antigen recognition. [00901 O particular use as

bi oactive conponents for use in preparing the polyner
weomgrsbes of the present invention are PCT/US2003/041162

interferon-al pha, interferon- beta (including

| FN-beta-1b), I1L-2, IL-4, I1L-10, TNF-al pha, hGH,

prolactin, insulin, |IG-1-48CG, bFGF and

erythropoietin (Epo). Also of particular use are

mut ei ns and fragnents of such bioactive conponents,

particularly those capable of binding to the

pof fRLileftal0h, fuifly SRRUCIAME oMo Bfosiial B of the
bi ligangi itself, arvapitysoivhishcak welkkatn i thecat taailior sachibed

odjnents, nmut ei ns and fragnents of the bioactive
BHents can act as antagonists for the
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& siological effects of a given ligand can be
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st PRleP BhoHear 7 USochtiaiep! Ofwphras 2 ich sgnistes of

apRlel iGANkiBn hatRh&hD& oPadl Bltadeb 86& AL RENBEsly known in the
pol ypeptides of interest that are advant ageousl y used

| n aﬁ,cascshd\an by the fohlowing pmeliitingiand enernplaryag¢anparisons of art-
known in the art and will be famliar to one of

?1‘3??0@%3@ particularly in view of the

[0093] ruct upe HiRitaH i (Hafbpest PhieneNd. EPID (98el 10edRT B8 Satent No.
cited herein, which are incorporated hereln by

r eft$0R:54€) | disclonss r camegatast & sCODOHMTYaP sethB[IGIWQZ]dem @nd
Pr R0 en ené VR n¢mne GRRY L’%:l’?l @%g\{’%@% %%#1&9?@3% & [PAGS) with
Chpfm&ﬁh@ eliiclu@hth\inlﬂerfeamismimi 11ﬂenﬂeukms wherem no preference for
avoiding regions of the proteins involved in receptor binding is disclosed. In
these references, interferons alpha, beta and gamma were considered to be
equivalent targets for coupling of PAG, unlike in the present invention
wherein interferon-gamma is not considered to be a suitable target for
N-terminal coupling because the amino terminus is within the receptor-
b1nd1ng region of this cytokine. In add1t10n Hiratani discloses conjugates
synthesized only with PAGs of 1 kDa to 10 kDa whereas the methods of the
present invention prefer the coupling of water-soluble, synthetic polymers

with molecular weights exceeding 10kDa for therapeutic applications.
Analogously, N.V. Katre ((1990) JImmunol 144:209-213) discloses that



pol ypepti de hornones, for use in a variety of
applications. Such conjugates of the invention have a
woendeeo3od advant ages over those previously Kkne@mruse03/041162
the art, as shown by the following non-limting and
exenpl ary conparisons of art- known conjugates: [0093]
H. Hiratani (European Patent4dNo. EP 0 098 110 and U. S.
Patent No. 4,609,546) discloses conjugates of
copolyners of ethyl ene oxide and propyl ene oxide
("PEG PPG " a nenber of the general class of PAGS)
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[0096] N. Katre et al., (U.S. Patent No. 5,206,344) disclose PEG-IL-2 conju-
gates in which PEG is coupled to the epsilon amino groups of lysine residues,
to the unpaired sulthydryl group of the naturally occurring cysteine residue at
position 125 (counting from the amino terminus) or to the sulfhydryl group of
a cysteine residue that has been mutationally introduced between the first and
twentieth residues from the amino terminus of IL-2. Included among the
muteins that are disclosed 1n the '344 patent is “des-ala-1” fL-Z, i.e., a mutein
in which the amino-terminal alanine is deleted and not PEGylated. In contrast
to the present disclosure, however, the '344 patent does not disclose any

method for avoiding coupling PEG to amino acid residues that are involved in



than the epsilon am no groups of |ysine residues,

clearly distinguishing these disclosures fromthe
w@e@gmeen300 nventi on. [0095] D.E. Nitecki et al.PpCl/USH®03/041162

Pat ent No. 4, 902,502) disclose nultiply PEGyI ated

I L-2 conjugates that were prepared from vari ous

chlorof ormate derivatives " PEG that were intended

to react with the epsilon am no groups of lysine

residues. In contrast to the present nethods, however,

this reference discloses no nethod to avoid
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protein that are involved in receptor bindi'ng, nor any
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an activated PEGwW th a nol ecul ar wei ght "o
DEPRIFAREH PEPpaEsdshe they metheds iof i the aresestoimeeionf  In addition,

MRARKEGd RERLERECDE the present invention, there was no N-terminally
PEGylated interferon in the conjugates reported in these references.

[0098] O. Nishimura ez al., (U.S. Patent Statutory Invention Registration No.
H1662) disclose conjugates of interferon-alpha, interferon-gamma and IL-2
that are prepared by reductive alkylation of activated “polyethylene glycol
methyl ether aldehydes” with sodium cyanoborohydride at pH 7.0 (for the
‘interferon conjugates) or pH 7.15 (for the IL-2 conjugates). The conjugates
prepared by such methods, however, were reported to have lost up to 95% of
the bioactivity of the unmodified proteins, apparently due to the presence of

multiple sites of polymer attachment, all of which were reported to be on the



corresponding to the eleven |lysine residues in
interferon-al pha-2a. No PEG interferon in which the
wWORiB4i06030upl ed to the al pha am no group at thRCHDB2003/041162
term nus of the interferon was reported. The el even
positional isoners reported in these references
di spl ayed antiviral activiti4s-in cell cultures that
ranged from6%to 40% of that of the unnodified
interferon and antiproliferative activities in cel
cultures that ranged from9%to 29% of that of the
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c om}ilbgfmre Spn onotp binly. décrédser rdcblﬁoi Lblﬁ’dlﬁg),nbutg ahe SI)everIél &he

red h net hod however vvere
r ep%f‘)%é"& tegfe %Pb geoiime theroupting of ipelygery fto

t hgorti o6l fhee QgcePfd? hdiSg Fﬁ)@&ﬁr‘tﬁﬁtalré/ ifffrell On ilBractions with
presence of tiple sites of polyner attachnent, al'l

of thekire¢epigss.cthe @wpntemve@omeavo st thes WW@egigedld %&B@&nce of

nglg{,ﬁéog)o?‘éﬁﬁél -46 epsilon am no groups. of-lysine

Figures 1 and -4 of the present
[00100]vent | BriJakilh0@og] (0. pahek Nds. §1793)334 aﬁ&' @rw 51b14§ Giseﬁﬁe

]Hy gonj u}ggt es of interleukin-15
Pihgng- PhQ chanenal poie soolui enicdoron e HL-
noihte‘i’l@{ll}(m-l s f anlld arf ahfaggmgtr SMI{[E E’IF%%(E (?re S\Y‘?l‘g%g

as a result o i ng poryners
i rrep@gaddmsprqfardzdwm prda:t &b ndecteate ﬂreelmmuﬁégeﬁihtyn increase the

o e e Dol bR BRoer e emaare pemteins. Tn
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ofrefsatneaele Voajnuigal PEGyhindntdmdt ne widelosimehthiat ltheo N-eaninal

noc}l %4 Lu¥11n%e§roggss Soll§ oF Eltlé)urld %I I}’(E(?}gateg utfhg%npat[ce:en\{se gl%c? state
that the conjugate disclosed therein “has at least a portion” of the original
biological activity of the starting protein, thus indicating possible loss of
substantial bioactivity. This result would be consistent with the use of the
untargeted PEGylation methods disclosed therein. In contrast to the present
invention, these patents do not disclose any attempt to 1mprove the retention of
bioactivity of their conjugates by altenng the select1v1ty of the PEGylatlon

processes disclosed therein.
[00101] O.B. Kinstler etal, (Buropean Patent Publication No.
EP 0 822 199 A2) disclose a process for reacting poly(ethylene glycol) with



bi ol ogi cal effect of the protein. By avoiding the
coupling of polyners to portions of the

WO e@e6306 bi ndi ng protein that are invol ved i NnPCT/US2003/041162
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pr Edsk(sfpon) aedby Ry I_rarde;l eethy((200¢) iorontuy Clchh! 2\[@1 -869)
2004/ 060300 PCT/. 200 041162 -47 the al pha am n

gr B BP St (FTRADE the ~ PrRerigRo ook dhen Hﬁ’éelﬁf tgyentors.
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G CSF, which are two of the protelns manu1acture3%
Angelﬁpeptmbs for haclasgdgh@aogﬁ‘netthl of it eedultipplcbjagiten. and

Thi bI t d t suf fi ci ent
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contrast, by the present invention it has been
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[00185 psent The \LEeuropean appﬂcatlon of Kinstler et al, (EP 0822 199 X2) also

generalizes the benefits of N-terminal PEGylation to all polypeptides, which

has not been the experience of the present inventors. Specifically, since the
amino termini of antibody molecules occur proximal to the antigen-combining
region of the antibody proteins (Chapman, A.P. (2002) Adv Drug Deliv Rev
54:531-545), N-terminal PEGylation of antibodies is unexpectedly deleterious
to bioactivity, compared to random PEGylation of lysiné residues, as disclosed
by Larsen, R.S., et al., supra. Similarly, N-terminal PEGylation of receptor-
binding proteins that are not “RN” receptor-binding proteins, e.g., interferon-

gamma (see Figure 8), is expected to be more inhibitory of interactions with



acidic to selectively activate the al pha am no group”

of any of the RN cytokines of the present invention.
wab@4esgsb@nat i ons of the pH dependence of thePCT/US2003/041162
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nore conpatible with the experience of the present

inventors. Furthernore, Kinstler et al. report the

use of N-term nal PEGylation of polypeptides for
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Lar sen, R.S., et al., supra. §| mlarly, term na
PEG}Y an icomugitianeafdigands at pldibelpvp 66t sihich (il aingartke prekent

"RN! r.ecept or.- bindin roteins, e.qg., interferon- |
oSSR Rt b ubqniini G it e BigpePreparations of
| NHgdds deleclielly NdoRf1@BEddOREh WIPmME AORMAS OB minal amino
PCT/ US2003/ 041162 -48 receptors than random
PESsandir abfemmofe giypesylationesitesiues of such recept or -

jindi ng I: 001 as fqot " .th

001 hodoer F AUy e« dh Ut dtFens, 88 ot vs

f r Batetthdgplidatial PadlcaonKINeSt 2003/@21265 Al dift@ose polymer

publ i.cat i on§ cited herein, in that the conjugates of
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nor e_pol rs.by formng a m xture between the
a var?e?y angouphng groups at Various sites, 1nclud?ng the amino terminus, the

carboxyl terminus and the carbohydrate moiety of the glycosylated protein. It
is not disclosed in this publication, however, that the methods described can be
generalized to other proteins: “[t]hese studies indicate that, despite the
conservation in sequence between interferon-befa-la and interferon-beta-1b,
they are distinct biochemical entities and therefore much of what is known
about interferon-beta-1b cannot be applied to interferon-beté—la, and vice
versa.” In contrast, the present invention discloses the common features
embodied in “RN” and “RG” receptor-binding proteins, as defined herein.

According to the present invention, both interferon-beta-1a and interferon-



i gand(s) and the one or nore polyners at a pH of

about 5.6 to about 7.6; at a pH of about 5.6 to about
wQ2@3/06030@ pH of about 6.0 to about 7.0; at a PET/082003/041162

about 6.5 to about 7.0; at a pH of about 6.6 to about

7.6; at a pH of about 6.6 to about 7.0; or at a pH of

about 6.6. In contrast, the4fthods of Kinstler et al.

rely on conjugation of |ligands at a pH bel ow 5.5,

whi ch pH range the present inventors have found to be

suboptimal or inferior for preparing preparations of
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as eilf, ithe grdierteinfentioNCdaes Hob Gedudret thE rBMESANS the N-terminal
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t hgnd@bMen@tate that the PEG linkage to histidine-34 is unstable. Since
histidine-34 lies on the surface of interferon-alpha-2b in a region that must
come into intimate contact with an interferon receptor in order to trigger signal
transduction (see Figure 1b of the present specification), the instability of the
linkage between PEG and histidine-34 disclosed in these references appears to
be critical to the function of the PEG—lnterferon conJugate disclosed therein.
Substantially pure histidine-linked protein polymer conjugates were described
by S. Lee et al., U.S. Patent No. 5,985,263. In conirast, the present invention

demonstrates that one preferred conjugate is a PEG-interferon conjugate



the al pha carbon of the N-termnal amno acid is first

transam nated to an al pha carbonyl group that is then
WO e@gvedomi th a PEG derivative to forman oxiPEI/082083/041162

hydrazone bond. Since the disclosed objective of this

reference was to develop a sgrethod that woul d be
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eliminated the antiviral activity. While these authors disclose that their choice

of the N-terminal site for PEGylation of glycosylated interferon-beta-1a was
dictated by the availability of site-selective PEGylation reagents and
molecular modeling, they acknowledge that “some effects are product
specific.” Moreover, and in contrést to the present invention, the observations
reported therein were not generalized to include the class of receptor-binding

proteins that are defined herein as “RN” receptor-binding proteins.



am de bonds to lysines 31, 121, 131 or 134, each of
which is within or adjacent to the receptor-binding
waleovaioesoof i nterferon-al pha-2a (residues 29- BSI/ESZH03/041162
123-140, according to Bailon et al.; see Figure |la of
the present specification). N-term nal PEGyl ation was
not reported by Bailon et alSl- Antiviral activity of
the isolated m xture of positional isomers of PEG
interferon against Vesicular Stomatitis Virus
i nfection of Madin-Darby bovine kidney cells in vitro
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to erythropoietin glycoproteins to which alkoxyPEG is linked via amide

bonds, while the present invention is applicable to a variety of bioactive
components conjugated using a variety of synthetic polymers; (2) the present
invention applies to both glycosylated and nonglycosylated “RN” and “RG”
receptor-binding proteins, whereas Burg et al. disclose only the conjugation of
glycoproteins; (3) the present invention encompasses both alkoxyPEGs, such
as mPEG, and monofunctionally-activated hydroxyPEGs, whereas Burg et al.
disclose only the use of alkoxyPEGs; and (4)in the present invention,

secondary amine linkages between the polymer and the protein are preferred



couple PEG to the free al pha am no group of the

N-term nal am no acid of erythropoietin or to avoid
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erythropoi etin glycoprotein that are essential for

interactions with erythropoietin receptors. [00110]
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other receptor-binding proteins at sites on the proteins that are involved in its

receptor-binding activity, thereby reducing or eliminating the synthesis of
species with no activity. The present invention also provides methods for the
fractionation and purification of conjugates that have different sizes, different
charges and/or different extents of shielding of charges on the protein by the
polymer (see Figures 9-12).

[00112] It is noteworthy that U.S. Patent No. 6,384,195 does not mention the
N-terminal PEGylation of GM-CSF and therefore does not recognize the
advantages of the methods of the present invention. Finally, U.S. Patent No.
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i nvention, however, this reference reports no
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amno acid or for am no groups that are not in regions

that are involved in interactions with receptors.
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[00114] Hence, the present invention provides conjugates and methods for the
synthesis of conjugates of bioactive components coupled to synthetic
polymers that have distinct structural and functional advantages over those

that have been previously disclosed.

Compositions
[00115] The invention provides conjugates or complexes comprising one or
more bioactive components, suitably one or more cytokines, chemokines,

growth factors or polypeptide hormones, coupled to one or more stabilizing
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ensuring that PEGw ||l be attached in positions that
sterically hinder close approach of the protein to

its cell-surface receptors (%%e‘Figure 3 of the

present specification). By contrast, the present
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pol yners such as one or nore PEGs. Typically, such

conjugates are produced by the nethods of the present

i nventiqn de i bed . h i n: however, conjugates

having s ruc?%%ggc%ﬁﬁgg 0PI other than those
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are produced by the present nethods, and areé
use as pharmaceutical compositions for use in prophylactic, diagnostic or

therapeutic applications. Such compositions will typically comprise one or
more of the conjugates, complexes or compositions of the invention and one
or more pharmaceutically acceptable carriers or excipients. The term
“pharmaceutically acceptable carrier or excipient,” as used herein, refers to a
non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or
formulation auxiliary of any type that is capable of being tolerated by a
recipient animal, including a human or other mammal, into which the
pharmaceutical composition is introduced, without adverse effects resulting

from its addition.



t heref ore enconpassed by the present invention. In
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or conpl exes. Conpositions according to this aspect of
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two, three, four, five, tenS5tc.) of the above-
descri bed conjugates or conpl exes of the invention. In
certain such aspects, the conpositions nmay conprise
one or nore additional conponents, such as one or

00107 € DUThE! phfihlReuRAP ComPRiforkNa! T8B! GnAdRBhS ma e e
or nore detergents, one of nore proteins (e.d.,
al adminstared tme recipient elcemyysuitadle mode obadministratiod ool as

ol rs e or nore osnotically actiye_ _agents and
f herallys sty ot . g Igaeystmiele Hepelly: srraprgioneally,
| M6BIHal1f Qad BY p@ﬁde%r@, At¥neh@ Bops IOF ?ﬂa#iﬁeﬁﬂaﬁ%gdhs, l(tﬁ:c&itiy, as

dry powder) ‘or solution (particular Int orm o
phyts pual eynesal byray ompatintislasiopuf Thertedn Sparentewll’lies vsed herein

Y f _th ' f th ,
" ot Gnihot” obradiRaiaion, 40 GRBE hBTRsopp ot Tarteral
Cetnipinis 04D aftdpbafdnedl] itfaisteid Nfibeitadédts RALlihGad{char

fornul ated for use as pharmaceutical conpositions for
usbugciopepphifiEeri ¢, di agnostic or therapeutic
pl i cagi h [ - M | pically .
o0t P8P 20 BABea ST SAPRRIAL AT NPT myiop o
copmestetal ijectioh dah@ompyied phamadiidicallie acoeptabRS ferile aqueous
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i nPk Hiserearsek apitigle sig dn dhe Iopsq ak dispersionsietns gy the use of
Oiﬂhﬁﬁﬁhﬁa drops or transdermal patch), buccally, as
an oral or nasal spray or by inhalation. The term
[00119far ent Bucl phamacseidalnemepasitions of the present invention may also

contain adjuvants such as preservatives, wetting agents, emulsifying agents
and dispersing agents. Prevention of the action of microorganisms may be
ensured by the inclusion of various antibacterial and antifungal agents, for
example, paraben, benzyl alcohol, chlorobutanol, phenol, sorbic acid, and the
like. It may also be desirable to include osmotic agents such as sugars, sodium
chloride and the like. Prolonged absorption of the injectable pharmaceutical
form rhay be brought about by thé inclusion of agents that delay absérption,
such as aluminum monostearate, hydrogels and gelatin.

[00120] In some cases, in order to prolong the effect of the drugs, it is desirable

to slow the absorption from subcutaneous or intramuscular injection. This



refers to nodes of adm nistration that include
i ntravenous, intra-arterial, intramuscular,
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intra-articular injection and infusion. [00118]
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nonaqueous sol utions, dispersions, suspensions or
emul sions, as well as sterile powders for
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that delay absorption, such as al um num nonostear at e,
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extenders such as starches, lactose, sucrose, glucose, mannitol, and silicic acid,

b) binders such as, for example, carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose, and gum acacia, c)humectants such as
glycerol, d) disintegrating agents such as agar-agar, calcium carbonate, potato
‘or tapioca starch, alginic acid, certain silicates, and sodium carbonate,
e) solution retarding agents such as paraffin, f) acceleratoré of absorption, such 7
as quaternary ammonium compounds, g) wetting agents such as, for example,
cetyl alcohol and glycerol monostearate, h) adsorbents such as kaolin and

bentonite clay, and i) lubricants such as talc, calcium stearate, magnesiurh



parenterally adm ni stered drug form can be

acconpl i shed by dissolving or suspending the drug in
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made by form ng m croencapsul ated matrices of the
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carrier polymer enployed, the rate of drug rel ease can
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capsul es, tablets and dosage’ form m
c ootpet] g@v@nﬁ f @.‘rli,lmgzmgg@w@ and emuls1ﬁers such as ethyl alcohol,

isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl

benzoate, propylene glycol, 1,3-butylene glycol, dimethyl formamide, oils (in
particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils),
glycerol, tetrahydrofurfuryl alcohol, poly(ethylene glycols) and fatty acid
esters of sorbitan, and mixtures thereof.

[00127] In addition to inert diluents, the oral compositions can also include
adjuvants such as wetting agenté, emulsifying and ,suspendihg agents,
sweetening, flavoring and perfuming agents.

[00128] Suspensions, in addition to the active compounds, may contain

suspending agents as, for example, ethoxylated isostearyl alcohols,
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[00131] A further form of topical administration is to the eye. In this mode of
administration, the conjugates or compositions of the invention are delivered
in a pharmaceutically acceptable ophthalmic vehicle, such that the active
compounds are maintained in contact with the ocular surface for a sufficient
time period to allow the compounds to penetrate the conjunctiva or the corneal
and internal regions of the eye, as for example the anterior chamber, posferior

chamber, vitreous body, aqueous humor, vitreous humor, cornea, iris/ciliary,

lens, choroid/retina and sclera. The pharmaceutically acceptable ophthalmic
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5,395,619). Liposomes that comprise phospholipids that are conjugated to

PEG, most commonly phosphatidyl ethanolamine coupled to monomethoxy-
PEG, have advantageous prbperties, including prolonged lifetimes in the blood

circulation of mammals (Fisher, D., U.S. Patent No. 6,132,763).

B. Uses
[00134] As noted elsewhere herein, the methods, conjugates and compositions
of the present invAention are advantageously used in methods for maintaining
the bioactivity of the biological components without interfering with the
ability of the biological components to bind to their receptors. Certain such

methods of the invention may entail delivering one or more of the conjugates



[00132] Conpositions for rectal or vagi nal

adm nistration are preferably suppositories that can
wheoopoepear ed by m xi ng the conjugates or conpoRCT/USIV83/041162

of the invention with suitable non-irritating

excipients or carriers such as cocoa butter, PEG or a

supposi tory wax, which are-$®-id at room tenperature

but Iiquid at body tenperature and therefore nelt in

the rectumor vaginal cavity and rel ease the drugs.

[00133] The pharmaceutical conpositions used in the

Pr esEBbmbbeticHetdt édils, RIS ISRy 0P biinkens2d RhdoBRE Othe

in the formof |iposonmes. As is known in the art,

| | posSeaspayiseseoriraledydetiveryvaddhd poerop hwsp bompgriatts off the

ot Il Qi tances. Liposones are forned.b nos
or PEpiekEy & SHBSRORTD: ale WA ofiafs ) LEiias opattby
di preidieg thenusen wahiURe WbiltR db WeulAeYtePordllgXdre, spacially, the
physi ol ogi cal | y acceptabl e and netabolizable |ipid
capasyy %f 2 paitisithay compprad tea is galepted s detivity gadhe icells,
t Oy f conjugates or conpositions of
t htelgélaﬁﬁiggﬁalﬂgﬁfog%%&%rgesent phar maceuti cal conpositions
[001B5] | i phs@ererbprsuch amethbdo ofothicainvetien Gfivdles &ne or more
st ahi preservatives ients, .and the I|ike.

l. L .. exci
Th@giaﬂt'éqzsg oy P e stek rﬁﬁﬁ%@mﬂ thsi érvegtien (qemprises:
O A RS o Sy o ity o
ar tletgideske hersing . andz§h)igesteptingS. opeetr alore déllS. tiRaegnorghiss or

5,395.619)...L5L posones that .conpri se phospholipids that
o AP e B RB° Shiare R A rer PR e P ons
et RaBAhA MhdBindRigPbethet he"BNDIBRS Bhi¥gatddES? cBBY&itions of the
advant ageous properties, including prolonged lifetimes

i NINVERIGH Hodhe eplis (isaugsowrgsans nefnatdasistsi sfince the  bigscgyve
Pa 134 . not ed

el ool s B O A BT v
cobposl by ¢ in Gbnicheaspy, darnializel ®F) itl céllsg tissues, organs or
advant ageoysly used in nethods for maintainin the

bi BRERSS {ReoformpRNeRisopiggsedato £8Ep G ribair vinte biological
n ori . I : ol o

conDhB: By el Pop flcdrhnts . Binfl OHeERtors o other
metdropiments anhe withie titd cablsntissues) begans debigaaisinggtoqreeticpate
nore of, the conjugates WO 2004/ 060300 .

PO BB toAc Tk t%%e%@oﬁifagwrm G Preanisgps; do carry
- tbgs 19 YR RSt Pite, VU WBWnEITRlate binBMi bh&!bRfnord &€ ymati

i nven%ﬂllﬁg%u provi dés %ont roll ed adeel ivery of theof)ne r aHe
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structural component to the cells, tissues, organs or organisms; to provide one

or more nutritional needs to the cells, tissues, organs or organisms; to inhibit,
treat, reverse or otherwise ameliorate one or more processes or symptoms of a
disease or physical disorder; and the like.

[00136] In additional embodiments, the conjugates and compositions of the
invention can be used in industrial cell culture, due to the unexpectedly high
potencies of the bioactive componenfs of the conjugates that are obtained as a
result of the combined effects of substantial retention of their bioactivity and
increased duration of action even under the harsh conditions of industrial use.

These unexpectedly high potencies of the present conjugates can lead to
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administration, and rate of excretion of the active compound(s); the duration

Vel %igr? can be
BT

of the treatment; other drugs used in combination or coincidental with the
specific compound(s), conjugate(s), complex(es) or composition(s); and like
factors that are well known to those of ordinary skill in the pharmaceutical and
medical arts. For example, it is well within the skill of the art to start doses of
a given compbund, conjugate, complex or composition of the invention at
levels lower than those required to achieve the desired therapeutic effect and

to gradually increase the dosages until the desired effect is achieved.
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another aspect of the invention, the conjugates and compositions of the
invention may be used in diagnostic or therapeutic methods, for example in
diagnosing, treating or preventing a variety of physical disorders in an animal,
particularly a mammal such as a human, predisposed to or suffering from such
a disorder. In such approaches, the goal of the therapy is to delay or prevent
the development of the disorder, and/or to cure, induce a remission or maintain
a remission of the disorder, and/or to decrease or minimize the side effects of

other therapeutic regimens.
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d| sorders, such as infections or diseases. The term
" pimgtheds obie resepd imvention, therefore is meant to include “prophylaxis.”

Methods according to this aspect of the invention may comprise one or more
steps that allow the clinician to achieve the above-described therapeutic goals.
One such method of the invention may comprise, for example: (a) identifying
an animal (preferably a mammal, such as a human) suffering from or
predisposed to a physical disorder; and (b) administering to the animal an
effective amount of one or more of the conjugates, complexes or compositions
of the present invention as described herein, such that the administration of the
conjugate, complex or composition prevents, delays or diagnoses the
development of, or cures, induces a remission or maintains a remission of, the

physical disorder in the animal.
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antagonist thereof) of the conjugates or compositions may be used in the
prevention, diagnosis or treatment. Such disorders include, but are not limited
to, a variety of cancers (e.g., breast cancers, uterine cancers, ovarian cancers,
prostate cancers, testicular cancers, leukemias, lymphomas, lung cancers,
- neurological cancers, skin cancers, head and neck cancers, bone cancers, colon
and other gastrointestinal cancers, pancreatic cancers, bladder cancers, kidney

cancers and other carcinomas, sarcomas, adenomas and myelomas); iatrogenic

diseases; infectious diseases (e.g., bacterial diseases, fungal diseases, viral
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topically (as by powders, ointments, drops or transdermal patch), buccally, as
an oral or nasal spray or by inhalation. By the invention, an effective amount
of the conjugates, complexes or compositions can be administered in vitro, ex
vivo or invivo to cells or to animals suffering from or predisposed to a
particular disorder, thereby preventing, delaying, diagnosing or treating the
disorder in the animal. As used herein, “an effective amount of a conjugate
(or complex or composition)” refers to an amount such that the conjugate (or

complex or composition) carries out the biological activity of the bioactive
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familiar to the ordinarily skilled artisan or which may be readily determined

(o,

empirically using only routine experimentation. According to this aspect of
the invention, the conjugates, complexes or compositions can be administered
once or, in divided doses, e.g., once or twice per day, or once or twice per
‘week, or once or twice per month, efc. Appropriate dose regimens for various
modes of administration (e.g., parenteral, subcutaneous, intramuscular, intra-
ocular, intranasal, efc.) can also be readily determined empirically, using only

routine experimentation, or will be readily apparent to the ordinarily skilled
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t h rdinarily skilled WO 2004/060300
%ﬁ qujgbut not limited to, correcting a defective gene or protein,

a drug action, a toxic effect, a growth stimulating effect, a growth inhibiting
effect, a metabolic effect, a catabolic affect, an anabolic effect, an antiviral
effect, an antifungal effect, an antibacterial effect, a hormonal effect, a
neurohumoral effect, a cell differentiation sﬁmulatory effect, a cell
differentiation inhibitory effect, a neuromodulatory effect, an anti-neoplastic
effect, an anti-tumor effect, an insulin stimulating or inhibiting effect, a bone

marrow stimulating effect, a pluripotent stem cell stimulating effect, an
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bi oactive conponent (i.e., the cytokine, chenokine,
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thereof) of the conjugate, conplex or conposition.
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used to specifically target a diagnostic or
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cell stinmulating effect, an
compositions. In one example of such a method, the cell, tissue, organ or

organism 1s contacted with one or more of the conjugates, complexes or
compositions of the invention under conditions that favor the binding or
uptake of the conjugate by the cell, tissue or organism (e.g., by binding of the
conjugate to a cell-surface receptor or by pinocytosis or diffusion of the
conjugate into the cell), and then detecting the conjugate bound to or
incorporated into the cell using detection means specific to the label used (e.g.,

fluorescence detection for fluorescently labeled conjugates; magnetic
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usgc%vgt&c'ng'df the receptor by the natural agonist, while not inducing a

substantial activation of the physiological activity of the receptor itself.
Methods according to this aspect of the invention may comprise one or more
steps, for example contacting the cell (which may be done in vitro, ex vivo or
in vivo) with one or more of the conjugates of the invention, under conditions
such that the conjugate (i.e., the bioactive component portion of the conjugate)
binds to a receptor for the bioactive componént on the cell surface but doés not
substantially activate the receptor. Such methods will be useful in a variety of
diagnostic, and therapeutic applications, as the ordinarily skilled artisan will

readily appreciate.
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of illustration only and are not intended to be limiting of the invention.
EXAMPLES

Example 1: PEG-Interferon-alpha Conjugates

[00151] Interferon-alpha is a commercially important medicinal protein with a
world market in the year 2001 exceeding U.S. $2 billion, primarily for the
treatment of patients with hepatitis C virus (“HCV?”) infections. In the United



di agnostic, and therapeutic applications, as the

ordinarily skilled artisan will readily appreciate.
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The invention al so provides kits conprising the

conj ugates and/or conpositions of the invention. Such

kits typically conprise a cafkier, such as a box,

carton, tube or the like, having in close confinenent

therein one or nore containers, such as vials, tubes,

anpul es, bottles, syringes and the like, wherein a
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e R TR RN i
PCIL{4)$20 3/ 0AL IR (Bailon, P., et al., supra), all of which are within or
adjacent to a receptor-binding domain of interferon-alpha-2a (see Binding

Site 1 in Figure 1a and SEQ ID NO:1).
[00153] In the PEG-interferon-alpha-2b conjugate of Schering-Plough Corp., a

single strand of 12-kDa mPEG is coupled predominantly to a histidine residue
at position 34 (His 34; Wylie, D.C,, et al., supra, Gilbert, C.W., etal., U.S.
Patent No. 6,042,822; Wang, Y.-S., et al., supra), which is in a region that is
important for binding to a receptor (see Figure 1b). Other sites of PEG
attachment in the PEG- INTRON product of Schering-Plough (Lys 121, Tyr 129
and Lys 131) are also seen to be in or near Binding Site 1 (Figure 1b and
SEQ ID NO:2).



-71 States, between three and four mllion people are

infected wwth chronic hepatitis C and about 10, 000
woiehd4ei3at ed deat hs occur each year (Chander, P@/USBD3/041162

al ., (2002) Hepatol ogy 36:5135-5144). In attenpting to

i mprove the useful ness of IFN—aIpha both of the

conpani es that are prinari I‘y2respon3| ble for its

devel opnent and narketi ng (Schering-Pl ough Corp. and

F. Hoffinann- La Roche AG have devel oped and

commercially | aunched conjugates of IFN al pha with

[00184InoNMet ToxyRelsY (¢ thesk aRe @nvaercial Qﬁ‘o&lﬁﬁE@le chifug@e Ibf the

case, nNPEGis linked to each nol ecul e of
i NPYePYTE (TBYRIEIOpHaas 2 sEgls, st phivraterofoluble.t sigmitiat polymer,
a‘g]!étfe(fﬁﬁg l’PE‘Cpgr IBEJE%U ﬁi’:{(t%d)&ttﬁé Ells e%nmai(BrH n% a%gd residue, which

I on | SONEr s reduc

r eizephote Hond ttl&gr@eptbhabtnyhngcmgnm&&d“ the d;irbelm(wedhé ispatial
'n%iqferon I n each case, the_ increase

9nplHB; ety gena s dupnd ﬂ!?n éﬁdl%tsilt% i Figyrpe 1o and 1d),
@érﬂ&%&rﬁh%%‘ 14k et FYOR.- 47 tyﬁﬁm{ or F éﬁ? ?_;EIGlO

decr eas oactivity i tro resu
cosljavg azlﬂommxchang&mﬂmwde@WSmnpw}mmaatogimg mpecuvely, of an

ef fecti.ven ne |n ection of ugate er

e R R nlep TR eBh CADBHE ot 1 DR JREOR: o e
Pr Rialidh F}ﬁfxtﬁ‘i@ekon’t&%d t fﬁ?erfe&&ﬁ&ﬁﬁ&&boﬁn CQB&H' @n additional
infection wwth HCV (Manes, MP , (2001) Lancet

358etigninesyidu 003 prsentmt thﬁ:eanﬂEGtarmlmlsf mecndmg Ol 2ehich

con e of. F. |nan -La Roch

ot Pl Righs ol thnb R ssRugiB o e JoIET0R e 35 D
| i PREralddisde,C athi@d war predit datPEG oncédiafiohSof 10Tkl The
primarily to one of Lys 31, Lys 121, Lys 131 or L

132Fd(19ag| agent pas sedivgl cyanqherelydride, | atos figel chnegnira fon of

0 %@?gs
g L !grno i re%cglé)g % t‘?)fed%e?l%d%gllﬂ Bgﬂzg e%]]usmn
andhrSﬁ@dgEhpN@ ]i)mné Oﬁh]:ﬁlﬁi:']tlohn at hfé‘C Although IFN—alpha was
PEG j.nt erferon- alogga 2b conj u%at e ,of Scheri ng-Pl_ough

Cofpficiently sp F didifted Jigp thepeanditions ffseighpd.” other
pr @ﬁeﬁh&a V\ﬁ YIEN bétah hu%t 1%&&4 %b?uﬂl@%h&jﬂfa l?etedRQ%etPE(\%l%d in

., supra,; G C
aI th,e plﬂa@ce CFfavt st_umfacﬂam aﬁ démﬁbﬁﬂﬁ);r Mn@ha\rby G.W. éilbat et al.,

n&) a%é‘t Q\E]?‘eggi)fg%l) %%L?‘?—ﬁ E}‘ﬁ?r erP‘?ﬁ al ort ZJF{aeEy &B.

PEGreeivaRC IR SanltBiﬁl‘E’cE@B'SN'EBP\' pr oduct of
Scheri n%hPI oug ys 121, ﬁ'y 129 and Lys 131) are

[0018Pko se et@tla@exckhange rrelmiB;used rfgr She draptipmitipnr shavn in

anﬁlgu%;&v}a@ TWongarl MB %9@14 Pg%%ogmpgéolﬁsé ogg’ /,% ltgomery-

ville, PA), developed with a linear gradient of 0-0.4 M NaCl in 20 mM sodium

acetate buffer, pH 4.6, at a flow rate of 0.5 mL/minute. The size-exclusion
column used to obtain the data in Figure 10 was Superdex® 200 (HR 10/30;
Amersham Biosciences, Piscataway, NJ), eluted at 0.5 mL/minute in 20 mM
sodium acetate buffer containing 150 mM NaCl, pH 4.6. Other suitable ion-
exchange and size-exclusion chromatographio media and fractionation
conditions are known to those skilled in the art. Amino-terminal amino acid
analysis by automated Edman degradation of the purified monoPEG-IFN-
alpha-2b of this invention demonstrated that greater than 90% of the PEG was



-72 [00154] In contrast to these two conmerci al

products, the conjugate of the present invention has
w@2@inglder st rand of water sol uble, synthetic pPCTDO82003/041162

preferably PEG or nPEG linked to the N-terminal amno

acid residue, which is renote fromthe

recept or - bi ndi ng regi ons of- Bre protein (see the

spatial relationship between Cys-1 and the Binding

Sites in Figures Ic and | d), denobnstrating that

interferon-alpha is an "RN' cytokine. Figures 9 and 10

sheitichad | mnt@(qmétﬁﬁmaneesﬁuée ERled UmaBRisC Rfa8 MBEBSHIRAS by
respect i vel %ﬁ of an exen&qa PEG i nterferon-al pha
Vv

c okpuyransveshh Birteghnelngias \ehmaend, ¥49. reaction
m xture contai ned interferon-al pha-2b in which an
addi tional nethionine residue was present at the

amERampks 26 NREG-hiteeledkma Cyfijukateghi ch is the first
resi due_of the natural sequence. The reactive PEG was

00156] kDo It ey iy ok i casammunomsodultory
OB Bl e é‘f{p ol intfiRingt USSR itha YRS majignant

14meMnoi%ao Q’f’o&&es'ex) fchmhael affieecliiopoonasithte reatlediat only a small
si ze-.excl usi.on chronato raphy urjng

r.i odi cal.l
Eré%)'ﬂ 8h pZ?fle &, CXRPHERSE gPRTHEINO G IR %sr SES EWMql

SOD{W ot d, @\%)OE)ESBJM%%:;:&M?&% g7 condh tHaQ RSshort half life in
descri’bed,” ot her cytokines, e.g.,” |FN-beta, are less

S oth@thleocmrdama‘thb asl lmpildaEdFIE@gsl lawerdte of 1n¢hlmé10p refsemiseion

G Mool A Bl BRI A Gore ih v 3oty fmiggasion
i nberl@/ﬁh@nfesﬂhéﬁ"%a%dn&etb@erb)/o nkhl (@ie@lens,\@l d 2hl.2l(2000)

(U.S. "Patent No. 5,738, 8465) 00155 The
cat P&ﬁ%&@ﬁé@ﬁg& heb PAFRAS2E temnfé tp sglectivaineftegh PEG to

TO?YVE aE?c é@CQW&glo% S WZGEQHS%E ?rJ g(% %ugf \) (oﬂ' 8%% gOI\lI\-ne§s%?1téal
I i mm@ ((aym 1es) ono ﬁufhrfk d‘fllhléﬁlontdimﬁg clyﬁfbﬁae dﬂetween residues
tatet,zg fer H46 at a flow rate of

z &t @hoc Ui Batentcpy ﬁr?-oéssé}&) tbé“’% Biohjled to

th@hlg@;lg,ﬁsrgﬁ{f %gtslo was Superdex(r) 200 (HR 10/ 30;
Amer sham Bi osci ences, Piscataway, NJ), eluted at 0.5

[00157} mi nuFeguired 2Bowthesdistribmtior of h)tsmebmﬁrﬂees withtraspetctniy the
150 er, suit e ion- exch e an

& BB P img S pe s Shoied fBlFang R Ifer%‘éft%f’%ﬁ%i?@?% :

CORirel REIGuA e KAWHoALHRD Q&Qn%‘lkféd ﬁijréc@ptbf‘ 8irdide. In fact,

Anmino-termnal amino acid analysis by automate " Edran

defyadatand d-ysf43t havehacn flﬁ@ﬂlﬁﬁfé re6 PEQuiTgANDT dhtptagtioh wath the
t hi ﬁ)égggﬁgor(}nr ﬂ?gonlfgge ng a }n ahangsrn??ct)retlhetlgz?cﬁvgt?g{l 8ff IL-2
by PEGylation of lysine residues (see SEQ ID NO:6). Figure 4 also shows
that the N-terminal region of IL-2 is remote from the receptor-binding regions
of the protein, demonstrating that I1-2 has the structure of an “RN” cytokine.
Our conclusion that IL-2 is an “RN” cytokine is compatible with the
observations of H. Sato, et al., ((2000) Bioconjug Chem 11:502-509), who
employed enzymatic transglutaminatioﬂ to couple one or two strands of 10-
kDa mPEG to one or two of the glutamine residues (“Q”) in the sequence
AQQIVM that those authors introduced into an IL-2 mutein as an N-terminal

extension. Sato et al. reported that their conjugate that was PEGylated near



WD 2004/ 060300 PCT/ US2003/ 041162 -73 attached to the
N-term nal residue. The anal ysis was perforned by
w@oonoenseml t h Bi ot echnol ogi es, I nc. (R chnond, POAPS2003/041162

Exanpl e 2: PEG Interl eukin-2 Conjugates [00156]

Interleukin-2 ("IL-2") is a _cytokine that displays

i mmunonodul atory activity -d@ai nst certain cancers,

i ncluding renal cell carcinoma and nali gnant

mel anoma. However, clinical efficacy is poor, with the

result that only a small fraction of patients

exther arginoetepdirtusaby afaneglifahihfiohesP MSE itV ftaheh more

et al (2002) Jl mrunot her 25:185-187). |IL-2 has

a lzlﬁ@vrttvmbra*hm # icpRIug#e Drapared) kyogndera FRCAarhof lysines i the

[ [ [

| e S, For S of 3hoRbus A oo PROSIREE of e

bypmeamdao mé’Eﬁ%pL EA @IOOZp.fuplnyS iBaged e ithk e%atfaauq)araionkxefethe

opti mal et al 2000), JPharmacol Ex
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., supra) or at a non-essenti al ? s 1

or Ths3 matshownpfentiérs ILeomt SRGT mgcepys{bmdmg pedteineas defined

GBS TS luis ko S0k Nytos ARG ofleing - o

[001p8j0duUct BigufddQ1 Al 1P ﬁUﬁvaaﬁo&@%n%@%mﬁé&é -ExdMlidP EhrBnato-
| ysine residues with respect to t recept or - bi ndi ng

r egfieBns Teppegtively, ehami exguply REGYLGf comugate of the present
su éltifglﬁ?onac%ﬁ§ ' % @@Cep r§}§ bl ngs 0f nseflecglt e, Rductive

are’ |1 nvo

Lys]kﬁlEtlém chs hnsEﬁﬁlﬂlawe lﬂeectbndﬁ@ﬁﬁ béde ﬂ)raﬁadh@ﬁatidrﬁﬁ*exfeothe
interaction wth the _al pha-receptor for_ IL-2,

su@é%‘-’s‘%sl Hﬁseadeﬁ%?@}?grf%?ﬁgfl@ﬁ ramd 10nerspeciiaelyo fFigre 1B shows a
s I
%(ﬁgééﬂll%tn;ug‘o gglho Veét?bélﬁ)rétﬁ: %?% g)r ﬁ]tﬁ%%ggl po%'%a@% in the
I Lp@séanse rafimeddiurhr dardebyﬂe suléate p(t‘S)lDS&ﬂA@E’l’l)g Heﬁgeoa:tﬁl afiér its
t he ot.ei n, .deno tra t hat has.the structure
ofpﬁﬁéﬁaﬁﬂv BXWbR’f fg%ts&réphﬁé.asﬁh?mfn jguze §ls The gel
%ntéiﬁécpklgf’ﬁlérﬁ o@qnpm It&hpaemtaﬂu&éﬂﬁl BRLEE U@ﬁférg%%ta@cfg #
H Sato, et al (2000) Bi oconjug Chem 11:50

' UPO%?rﬁpII@\;A@Qg@n bid GA)an€hd sanaplies aack wonteingg) pibcelt 1-
or t st ran ne, o
e gt et Pe el e P 1 Tt piRE s iR i e
t habs flhos@ @hﬁtﬁﬁ’tf voliafé bPULT €20 fortaBod I5lmmulBd! Kith caSling.
an N-termnal _extension. Sato et al. report ed t hat

t hOP? ROBGTL GAtthe tashiWaragiaipebyyith SoprerRuby protein gel stain
(Molecular Probes, Eugene, OR) and the other portion was stained for PEG by

an adaptation of the methods of C.E. Childs ((1975) Microchem J 20:190-192)
and B. Skoog ((1979) Vox Sang 37:345-349). Amino-terminal amino acid
analysis by automated Edman degradation of the purified monoPEG-IL-2 in

each of the two peaks in Figure 11 demonstrated that greater than 90% of the
PEG was attached to the N-terminal residue. The analysis was performed by

Commonwealth Biotechnologies, Inc. (Richmond, VA).



WO 2004/ 060300 PCT/ US2003/ 041162 -74 the am no
term nus by transglutam nation of their nutein
WO 2d0aio6is00 nore  bi oactivity than a conjugate pPEpPHSBEO3/041162

by random PEGyl ation of lysines in the [IL-2 nutein.

For a review. of anal ogous 16_1];) roaches to PEGyl ati on of
other proteins, see Sato, H--(2002) supra. Based on
the spatial separation of the amno termnus of IL-2
fromthe receptor-binding regions of the protein, as
shown in Figure 4, one can understand that the

gl ¥ramplead:i 0Byhthesis ahdrAasilghicof Ntérmdinallp PEUANRY EGF
renders | L-2;,a0 IGREH receptor-binding protein, as
defined herein. Thus, IL-2 is both an RN cytokine and
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aut omat ed Edman degradation of the purified
moAYPEDs Mer analyzed dyyhsiod-extdhesianndPpE€akmsa Snpdeileu7 2 HR110/30

ST 5L Sk bl DD 0 Rl g TR e
P e B OB o e
at 280 nm and by refractive index. After injection of 0.65 mL of reaction
mixture that had been incubated for 5 days, fractions were collected from the
center of the major peak of absorbance at 280 nm. The pH of this pool was
lowered to approximately 5.5 by the addition of acetic acid. Reanalysis of this
pool of product by size-exclusion HPLC indicated that 100% of the protein
was in the position corresponding to PEG;-EGF (“mono-PEG-EGF”) and that
the protein concentration of this pool was about 0.32 mg/mL. Analysis by
SDS-PAGE confirmed that all of the protein consisted of a mono-PEG
conjugate of EGF. The product pool was sterile-filtered through a 0.2-micron
pore Corning syringe filter before being tested in a cell-based bioassay, as

described in Example 4. The 10-kDa PEG conjugate of EGF was synthesized,



Exanpl e 3: Synthesis and Analysis of Ntermnally
PEGyl ated EGF and | GF-1 [00158] Epidernmal growth
w0 a0t060300' EG-; " SEQ ID NO 7) and insulin-Ilike PQr/oston3/ 41162
factor-1 ("I1G~-1;" SEQID NO9) were selected for
N-term nal PEGyI ation on the basis of the nol ecul ar
model s in Figures 5 and 7, -7Pespectively, which showed
that EG- and I G--1 are RN gromh factors. A 3 nmM
sol ution of 5-kDa PEG al dehyde was prepared by
di ssol ving 5-kDa PEG propi onal dehyde (NOF

CopRatedt aRM. anhBs¥@) by rh LihMrHideti@ld, Bexkb dp’takhat 10-kDa PEG-
concentration of 15 'ng/nl. Borane- p yri di ne was

prmpamdldblyydsh fromi NEFoCor®Bativncwes iusest istaad L9f @{kD@ REG-

?fr@ SR el 1% o Sikepihion 36 MefFFREREY borSedWas

M atRduboBbefig/mEont ai ni ng O 2 M each of sodi um phosphat e
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si ze-exclusion HPLC indicated that 100% of the protein
wagonmg%@l% 2 ok POSFIR £QSAERERY AfEbprd).23me/m

(" m)no PEG EGF ) and that the protein concentration

of 0 al ¥sds. D
SoEREPE o PIARRR By R Py KR uihioa
[00160] & NDEEaIREGN ©ONyhgRireNatrmitdl. PEES1400 dbit EGIO@hd WeEF-1

sterile-filtered through a 0.2-mcron pore Cornin

syﬂ?‘ﬁ%ﬁée? ithe Bcepiar Bmél%em@mbégf dhe respectivel grops degtors is

co J ugat e bgscegégﬁ&v\%saggd? rit %I?ligz lo?\% %gﬁl %2%?@30 VIS are

PCudddS2003t0ktii2viously for EGF (Crouch, MLF., et al., (2001) J Cell Biol
152:263-273). For assays of PEG-IGF-1, Chinese hamster ovary (“CHO”)
cells are used, as described previously for IGF-1 (Amoui, M., ef al., (2001)
J Endocrinol 171:153-162; Morris, A.E., etal., (2000) Biotechnol Prog
16:693-697). Product pools of PEG-EGF and PEG-IGF-1, prepared as

described in Example 3, are sterile-filtered through a 0.2-micron pore Corning

syringe filter and are then tested in a cell-based bioassay. Serial dilutions of
sterile-filtered EGF and of the mono-PEG conjugates synthesized with 5-kDa
and 10-kDa PEG are added to cultures of 3T3 cells in medium containing a

lower percentage of serum than that required for optimal growth. The cells are



-76 purified and anal yzed by a simlar nethod, except
that 10-kDa PEG propi onal dehyde from NOF Cor poration
wor®40680 | nst ead of 5-kDa PEG al dehyde. The PCTEE2003/041162
protein concentration of the 10-kDa PEG conjugate was
about 0.36 ng/nL. [00159] Sanples of reconbi nant hunman
insulin-like growth factor=I7¢"IGF-1") from
Invitrogen Corp. were coupled to 5-kDa or to 10-kDa
PEG al dehyde by the nethods described for the
correspondi ng EGF conjugates. The product of coupling
5- kb AEER dehysde dopdhishs %3792@d SO0V £D! kD cfntdd Fith a
conjugate as described for & EGF was “about 99% pur e
ndﬁwlﬁE@aur@r (Mcmhhjm ghtiami r}“tl) at evefdlinfieryatsodwing one week.
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CQﬁﬁh&ilﬁéﬂ EF-95% H@M%E’Eﬁtm@mpﬂ@ﬂ]!&camdnaﬁmhﬂm E%talmng a
di - PEG conjugate and had a tqtal protein
colﬁW@hwra@maﬁ? foseam thanghat gequgyedifor eptypg) govith, and cells are
f
LB R colplel o dpikinka B, BF BGERE Al Tisiobeeryed
EGBraE(ﬂFIz@IH its Nieansad enotGPEGe ceggated)i thdi mynteapaticells

of the t wt h, fact f db |
o L] GUBE severd S dte iperegredrinitiead! The SRY o by
ar @r’le m&l%ch@%ogﬁgaég SEGHT avh B?Hﬁ'lﬂ]ﬂd@ﬁﬁ o‘%/ﬁ?fﬁbll%f" Thus,

Cel | 152:263-273). For
aslsfays%:i? amEIQIFGFarq demhnmml tochesfudly fcmiwal( -jerminal

scri bed Vi 0 fo 3 -
Ay alRp. BCPiogfRa 165 SR o DL PRY o hed & tihmine-
Motefhfal RAsidue tifk istbmote 260 e Beetechinding Pedgns.
16: 693-697). Product pools of PEG EGF and PEG | G~ 1,
prepared as described in Exanple 3, are
sterile-filtered through a 0.2-m cron pore Corning

SVE&B& zef5 ! tﬁ/fe %8 NJ&% }segft!h@@l GSlfl-paased
bi oass eﬁ@ dlﬁ terile- |Itered EGF

and of the m)no conj glsn synt hesi zed with 5-kDa
[0016nd 10- Kigard3B(53and Moéldwt the cuttheer distribiiti@iBofClybins résndues

medj um contai ni.ng. a | ower .per ent age of ‘serum t han

t hat theqGrenier-pigfingppiotghs QIB@\R% & SEUPC X{g Yfgpphage

20@5%%9%9131? hd I ISRPQRENAEEED), epidermal growth factor (“EGE™),

basic fibroblast growth factor (“bFGF,” which is also known in the art as

“FGF-27), insulin-like growth factor-1 (“IGF-1”) and interferon-gamma
(“IFN-gamma”™) relative to their receptor-binding regions, as well as showing
which of these proteins are “RN” cytokines and growth factors. In addition,
Figure 2 shows that interferon-beta is an “RG” cytokine.

[00162] Figure 2 shows lysine residues distributed throughout the regions of
Binding Site 1 and Binding Site 2 of interferon-beta, whereas the amino
terminus of the polypeptide chain is remote from the receptor-binding regions
of the protein, demonstrating that IFN-befa is an RN cytokine (See
SEQ ID NO:3).



-77 cultured under standard conditions (37C, 5%

CQ2/air), and counted with a Coulter counter (Mdel
wWQ@104Mb@md , FL) at several intervals during oneCTHESH003/041162

Rel ative to the nunber of cells observed in the

absence of added growh factor, the nunbers of cells

are increased by at |east tI¥8-same percentage by the

nono- PEG conj ugates of this invention as by unnodified

EG-. Simlarly, serial dilutions of the

sterile-filtered nono- PEG conjugates of |IG~1 and of

100188y firplrd Sndt RirtdedubO dRIBMP g Ch ROk onk bf

nmedi um cont ai ni ng [ ower per cent age of serum t han
t hBtnan@q Site éd whioh blpds iled alpowebeptem dnd dBindingriite 2, which

n dadco nt ed bed ove for, EG- t est
CoPS B Rl et o ORE SRR e Ruhy eiiapd S the
?61 @@d@%ﬁhﬁggwﬁotetff&n Wé}ﬁo@fnﬂﬁﬁﬂg' 18gioRP 5L heqotein,
er several days are increased bé& S | east the same

e

ped@émsﬁgéng)ﬁhat G aPRY @eking EQ I §E:9). as by

oot ST 8285 25085 P BBk BT ARy chn
N- beepitieatal gRERH BAtiop (f‘E@E”)ﬁxnﬁmﬁ@lyfsme 1Psichesi that ztrb dh or

have PEG attached to the am no-_ term nal_ residue that
i SDPAs FRePIqTIRIRG degiaseoh Be msptel, hereagthe amins, terginys of

Re%:egt osﬁ- [ nd%agp rotei %@3 O%lrg??e@ ?ré{s}lfn%m@ge%m]as Ofthe
shpwt¢ih €S SEQER NIDSY.r i but| ons of | yS| ne reS| dues of
e rec tor-b'ndl r ot ei.ns |nte
loﬂla?hnm o Efnge 6 Shoves s Beveial Ge B o Pt Pliqblgst growth
(" M EIFHPGFBPIrE enpRatdll ﬁ‘lV\Elﬁdlfr(g% Qécef)to%%r o heﬂﬁﬁﬁ' Both of

fibroblast growth tactor Is al so known
| n whig zarr: tneegssary F@Fsignal tralnﬂ@mmn bM hPé}% (ovnlassingart by enlal.,

and interferon f.0
{ oot TR pld: ShiEhe R PR i e R iR e belfipdindfe
Whirgporbf BINEE and myeiers&ffaﬁ@lﬂy%oeeyﬁ@:hl 18&ptAHnAAO Wk to
factors. I n addition, shows t hat

| nEPCHRIAE o RaY p9vdih oo Se SR TRAIOF00162] Fi gure 2
[OOIr%Egi onsﬁc%:u?g%rﬁlgwgu& t gé\?‘e il %fngdregﬁﬁgy %¥QH§155121?(6 growth

Ite
I nffatdrelr ODGB4L iaare\/\htiﬁﬁ as adj hentita the reot:pﬂ@mbmdlmgafe gioheof the

fSé%@Eé’ﬁ . G B PR GFBNGHS 8 10 Fat FFIRE e the
| S 1 2R BNLENMRK IR0 SERmonsiildd NG FOF-1V0 A0/ Q6R80Bictor
pCiT 3065 G165

(See SEQ ID NO:9).

[00167] Figure 8 shows that interferon-gamma (“IFN-gamma™) exists as a
homodimer in which the two polypeptide chains have extensive interactions.
Several lysine residues of each polypeptide are adjacent to amino acid residues
of IFN-gamma that have been implicated in binding to receptors or are in the
dimerization interface. The “ball-and-stick” format of amino acid residue
GlIn-1 is intended to reflect the evidence for the functional importance of this
N-terminal residue. The crystai structure on which this ﬁgure>is based
included an additional methionine residue, labeled “Met 0,” that it is not
present in the natural protein (See SEQ ID NO:4). Since the N-terminal

residues of IFN-gamma are remote from the dimerization interface, N-terminal



-78 [00163] Figure 3 shows |ysine residues distributed
t hroughout the regions of Binding Site 1, which binds

W0 b@4absha receptor, and Binding Site 2, whi chPChUse3/041162
the beta receptor, of GW CSF, whereas the am no
term nus of the polypeptide chainis renote fromthe
recept or - bi ndi ng regi ons of 7?he protein,
denonstrating that GMCSF is an RN cytoki ne (See SEQ
ID NO5). [00164] Figure 5 shows |ysine residues
di stributed al ong the polypeptide chain of epidernal
9Pk Natl AL B h1d( alféHt the i@t NEFFdoysS Iof ely§1ﬁ§| PIE@?vlatlbﬁit on

are 1 n or near recept or - bi ndi ng re%aci)ns of
prhmmdnnemmpeaﬁ TFNegaamiian o Onetherothes hand thfh@lteractlons of the

P St Bh rbcts afs ARV it S THbi(sh 3ol ing potigmeysy he
NGifhe te{xﬁl@&&%arﬁbﬂuﬂ% whes Rwstrhhdi ofyRVyefidlard z)t&lcl‘i&l

resi dues of basic fibrobl ast gf rowt h factor

[00168le i npFNcaweme; B-bY e stgmicslly é@@b%@a@laleﬁ eg HEB]élFPﬁwthat

bot h .of ' f [ cii o
oot pdfibdaficts TRARSE ik | 9f af! ARl IG-BIREHCIC A al.
t e(QUd)(D)U.fst‘l Ok 175:1365D11855T, OﬁnéleD lﬁe manlt ns@wt;deghece
r:]%éon of bFG- and may. be suffl ci.ent. renote fr

AL ST n IS DEdion pt FPshiETb IHE PRS0 Jpecial
fach Rk @cﬁ ethpSEgler:t%Qa@m bP 0&1%] I‘@t&‘dﬁﬁaﬂz’ %H&Y@E@Wted
several Tysine residues of Insulin-like growth
f amtingnrgatbs,( $Jln@d:1ﬁ'§remr posaibid molaruladgtlamtmcs tan bhepresent in

ISR B APRBBNE o1 orc RO PR i " or

r e&@ﬁ{p@é Ri BeromdO®BhdSts S BROSAIPBGNged Rddnohfer-ahdi Sne
an RN'growth factor See SEQ ID NG 9). [00167] Fi gure

8 lathdt mpneraert €PIEmz-geoterar (+ PRNeGahmould &gi diflaoudis or

a . honodj n._Whi t he t p

oAbl T embRE i sl BeEa DN B AR, Rttty
eaPEG l@‘ce)ﬂp@@hblﬁ&saf@@%ra&&n)z by naos Rixzeddball nedysdsies the

gamma that have been inplicated.in binding to
r eé@}%’@r@nﬁ#ga&' t-g-nsizerexclpnion cleomatemmanty: o fuplyation gl the
b fi 0 y S

| oA Eictiotel, Tt R B o o e s
[ méﬁtalﬂbﬁdﬁfg goerey ditthese hvo@bnjngstes) wech ddndaicing shadverage

str re on which this fiqure is.based |ncluded an
adfl ‘i’l}eg"ré(ﬁ P%RTHF%WEOWE%Pgég%elq&Hsabfge et 0, that
[001% i's npby 1R 8SEAEHAIR Ee*ikﬁsﬂééi YERptRIRAERS drsiRms SER fBim

Since the N-term nal resi dues of I'FN-ganmma are
r ehmnetrﬂmemmagwdumpnaﬁqrzas ifagitori alples § ANE-alhe’dy fienmimber of

isomers of PEGs-protein; trimers is even larger than for the receptor-binding

:‘<

proteins that occur in solution as homodimers. Since chemical modification of
TNF close to the amino terminus has been shown to inactivate this cytokine
(Utsumi, T., et al., (1992) Mol Immunol 29:77-81), TNF-alpha may not retain
substantial activity when PEGylated with reagents and under certain
conditions that are selective for the N-terminal residue. Nevertheless, a TNF-
alpha antagonist such as Apo2L/TRAIL (Hymowitz, S.G. et al. (2000),
Biochemistry 39:633-640) is suitable for PEGylation using the present

invention.



WD 2004/ 060300 PCT/ US2003/ 041162 -79 PEGyl ation could
avoid- the inhibitory effects of |ysine PEGylation on
whoomaeaser i zati on of | FN-gamma. On the ot her he@mpS100&041162
interactions of the dinmer with its receptors are
likely to be inhibited by coupling polymers to the
am no termnus, particul arl?80when |1 ong strands of
pol ynmer are at t ached. [00168] | FN-gamma, |L-10 and
stemcell factor are exanples of cytokines that
function as honodiners (Walter, MR, et al., supra;
013@sephs SRR ction
[0 5% 135%%r &H??S%}??éc'tl'é{lzgtlon Q)?Q.g?)uggt%ﬂ%lf, supreasl thf\l/tt:ﬁ}nece o
| . edigonagrs,zd com@uptm) of m%malzmtetmds o reqermbt Am1m-mmm@1
pr ot el NS presents al issues for th
CrSReBRtR, RORRRGHE oRRER LR pretehly B mioPhypeowish ey Nifespinal
compws anfifio EbMReant %fe@ﬁ@;morms shdles 30l dkbtiafed monomers
structures can be present prepar.ations of
cofg & g&DS_sPA«ﬁ}E hots parillay @ﬁctméntem@hlca@ irgecad e ghegsace of
Fofp & TR SHGHaEE N RoRbAeR! PG ot hef,
nnnoner an one nononer el ns

pr piogdins. ) Wikkholidsuoh edidehdes tetsyathesis ﬁ’ﬂﬁﬁ)‘ﬁbBEGyIated conjugates
di sé qqgw sh froma_dinmer, that consist of two
Pt hamogiimeseegd boraefrimstdprsias profeins casnet s damonstrpipd
noﬁﬁeq%iv%gaﬁ)}ased anal yses of the dineric conjugate
e.g., Size-exclusion chronmatography or eval uation of
[001t711]e seﬁfhcnerﬁmmpdnas egpetially ias rgraphicajlyt illagedted by Mygwres 1-8,

diff ff , .yet t cept bi n .
poP Y Toieatie wstaiEe b FyadersendBE edharsh o s gf storic
avgmndgfice 6? %ﬁn@g@gﬂﬁrm&f&h%ﬁbﬁmtlonrﬂf%éep@@r—bmdmg

quite different 169] For the | ong-chain beta-sheet
r eprobriny il on gidmcmteﬁOn@ccmalt-bmdmm droains 1of rikess bieaggive

of ColpdREHsC® ghe WEE Ypp Bl MRS P B) dnd bigh 3Pl BT anc

t haexibler PEG® dteeapt @éc mlgﬁe ng) fsOtehile Etbﬂéall@f) Gifdet Nthe
solution as _honodi ners. Since chem cal nodification of

TNPSS@%@%H b MomemsH plocar@imiaserionhEBdEgapTots WAt fmctional

n | )
TSR LRABROARR, bR s Lol Bpogihd )
subaluﬁadl ifat imtetactibnisy bedaenn FfEéBﬁhati(ﬁﬁbrw t’ﬂhuseatge rtugetiing of
? ertain, nditions that are selective for_the
EfGafalian % alysdfel srREspanie fORLISeP e HpinegpRas Of feceptor-
anBﬁﬁﬁfﬁ' FotePMChb R sAPRL '-}fkje_ﬂ%old bl PR fafion %1@ mt%I’feﬁ:l with
(2000),” " Biochem stfy 39:633-640) 1s Suitab
PEGe! attemmlmlilangmttdmctmnesthatt arej m&cslmed ofer thelr functlon By

proceeding in accordance with the method of this invention, more of the

benefits that are expected from PEGylation of receptor-binding proteins can be
realized. The resulting conjugates combine the expected benefits of improved
solubility, increased bioavailability, greater stability and decreased
immunogenicity with an unexpectedly high retention of bioactivity.

[00172] This invention is described with reference to certain embodiments and
certain examples thereof. The methods, of this invention are similarly
applicable to certain receptor-binding peptides and proteins other than
cytokines, chemokines, growth factors and polypeptide hormones or their

antagonists and to other conjugation reagents. Therefore, the scope of this



WD 2004/ 060300 PCT/ US2003/ 041162 80 [001701 For the
characterization of conjugates of cytokines that

wo 20we 6w as ol i goners, a conbi nati on of anal pCT/U82003/041162
methods is required. Am no-term nal sequence analysis
can detect the presence of nononers with free
N-termnal al pha amino groedps and el ectrophoretic
anal ysi s of dissociated nononmers (e.g. SDS-PAGE or
capillary el ectrophoresis) can reveal the presence of
unPEGyl ated and nul ti pl y- PEGyl at ed nononers of the
I §EGRHRH 19 hBliRGed RS HeSdnSodiédts Aeicribbg, fbu@ V¢ HRfiee onlyey
synthesi s of nonoPEGy| ated conjugates of such
hahedconsr of dredchionst rWakkerst of ptdigarprakilkiimshe arinesn teadily

SR 5B P STER, o L R FUSAE SHAOR. A5y 0

PrRYp&ef thid ﬁﬁz@hﬂldh VAfUskh Zadathisiase torsidegtetoSbapatt B9 this
the potential role of steric hindrance of

prigveitiony ecept or i nteracti ons by PEGyl ation of
cepto n c . .
001 5E0t S hA AR Byt bAoA bR in i
cospaaﬁemcﬁl arthgdicaihaecof/ bk Usee] tdf akill sf thoseipkitidd iy thehart to
extended and . flexi ble PEG strands (see Figure
‘a mﬁ g mmtlan PERHNS AflyAre, gy mF‘Pf‘éomé%isWﬁ?%?l‘P%‘i’F tgfthe
no, [ di s
F URES Ao as PG BRI e PR e o Raton was
c osppblﬁdalilmamblgdmam andicated torbkequecarpatafedbyirafeeanaet i ons
bet ween the nononers. Thus, the targeting of
PEGyl ation to sites that are renote from
receptor-binding regions of receptor- binding proteins
decreases the |ikelihood that PEGyl ation wll
interfere wwth the internolecular interactions that
are required for their function. By proceeding in
accordance with the nethod of this invention, nore of
the benefits that are expected from PEGyl ati on of
receptor-binding proteins can be realized. The
resul ti ng conjugates conbine the expected benefits of
i nproved solubility, increased bioavailability,
greater stability and decreased inmmnogenicity with
an unexpectedly high retention of bioactivity. [00172]
This invention is described with reference to certain
enbodi ments and certain exanples thereof. The nethods
of this invention are simlarly applicable to certain
recept or-bi ndi ng peptides and proteins other than
cyt oki nes, chenoki nes, growh factors and pol ypepti de
hormones or their



ant agoni sts and to other conjugation reagents.
Therefore, the scope of this WO 2004/ 060300
w8303/ 041162 -81 invention is not |im tedr/US20bHet1162
enbodi nents described,- but is limted only by the
scope of the clainms. Wirkers of ordinary skill in the
art can readily appreciate8hat other enbodiments can
be practiced without departing fromthe scope of this
invention. Al such variations are considered to be
part of this invention. [00173] Al publications,
pavEI B IS0 ATREmS-appl i cations nentioned in this
specification are indicative of the Ievel of skill of
those skilled in the art to which this invention

I ns, d h g d .
AR R T R s
pak&Bt-sohiblp Poyrhera Rt 6 alytodinepaschegiokirief ac@biwih #avtor or a
i ndividual ly indicated to be incorporated by

r arodyneptide hopmonyp 4 a0 aniagmist) therson hajapresaves gwre \afjdle
| o t _ AL :
L eSS’ ptend, P! ARF! ity TUnRARTHET GO, RGn0 or

a molysdptide  hoamohe nmk megorastgthessbl) thaw tiorpreserved when such
pol ypepti de hgr ne, Pr an ant agoni st thereof, that
prdlangs ergpsndogty qoypled, IS bi ndi ng pot ency of

sai d cytoki ne, chenokine, growh factor or

pol ypepti dg hes1gmng a Gholdid, 3BQAbIGhe, Idhe# B Xhetof @@ﬁibl%]&ptide
preserved when such polynmers are randonly coupl ed,

conpri si ng: (Aymewiedotwirigh shec gmisiertaaninalhamisri ased is located
growth factor_or lypeptide hor i ' : .
anino-terninafﬂ%ﬂ$§g¥p i epéanggggﬁ%r?gﬁgﬂéﬁgn%£§ﬁ$SMd

one or nore regeRine) cHunulineg geterhifAGodr pallskptide hormone,
cyt oki ne, chenoki ne, Sgrowth factor or pol ypeptide

hornone, or ahtdagmigtherepdi@st: and (b) coupling said
one or nore polyners selectively to said

am no-t er |yal,, gl:éoszf?}&i he l%r mBR ?Effyg%gs Qb1eEti 'tlxyndt%’ said

wherein saird on nore pol yners sel ecte
from t he groupmimneinsinahgmob asie or nore pol yal kyl ene
gl ycols, one or nore polyal kyl ene oxi des, one or nore
pol yvi n%I ﬁllecnqlélt%g of gﬂuemq[ whetein said one or more polymers is/are
selected from the group consisting of one or more polyalkylene glycols, one or
more polyalkylene oxides, one or more polyvinyl alcohols, one or more
polycarboxylates, one or more poly(vinylpyrrolidones), one or more
poly(oxyethylene-oxymethylenes), one or more poly(amino acids), one or
more polyacryloylmorpholines, one or more copolymers of one or more
amides and one or more alkylene oxides, one or more dextrans and one or

more hyaluronic acids.

3. The method of claim 1, wherein said cytokine, chemokine, growth
factor or polypeptide hormone, or antagonist thereof, has a four helix bundle

structure.

4. The method of claim 3, wherein said cytokine, chemokine, growth

factor or polypeptide hormone, or antagonist thereof, is selected from the



pol ycar boxyl at es, one or nore pol y(vinyl pyrrolidones),

one or nore poly(oxyethyl ene-oxynet hyl enes), one or
woreee/0pshy (am no aci ds), one or nore PCT/US2003/041162

pol yacryl oyl nor phol i nes, one or nore copol yners of one

or nore amdes and one or nore al kyl ene oxi des, one

or nore dextrans and one or33more hyal uronic acids. 3.

The nmethod of claim 1, wherein said cytokine,

chenoki ne, growth factor or pol ypeptide hornone, or

ant agoni st thereof, has a four helix bundle

st %rHﬁﬂ UbSnsidting Trb? "fﬁ&c@%\l\gé ‘ébf&h st?tmu%ﬁge'fﬁ’ct&a' (M -CSF),

oKi ne, chenD i ne, gro or or polypeptid
h ogrmudeqyt@maamphggml csﬂonyhﬁrrmdat,mg sfagtor e (GRACBF )L mlmtk@mla

e S

gr@nwa%yt(scpﬁmmpﬁgaﬁ SREBBYmVII (@SM} |aﬁ§infe@1%ﬁ1@ih-2 (IL-2),
(Gu CS en a hibitory factor | F
t Hﬂ-o?vrbﬁpﬁ B+5.nll¢G:pB)-7, Hn%eﬂyi&rﬁpbl ehlrw (n35qubusitle H-13,

D oTkiti. o iptegstongiphe] T Y flekBrotefery | ),

| Leohsershs tferfdrbn, bloladthr dnd drBwh BoHieRb tand rhikieihs, antagonists,
|L-15, IL-17, an interferon- al pha (I#N—a) an

i ntasientsy arlagstaad dervaiivey therapbnsensus i nt er f eron,
prolactin and growth hornone, and muteins,

ant agoni s ' . 4

t her eoffk ;I%E'Fﬁééﬂ#egﬂ%%%? n‘g#é;rlgl% s%mjvaﬂ@%lgé( ﬁc%lésgme’ growth
Cyfaolol BEpolgPpestidk indanod, onbitagdrag ttedresl hixod BRBES od §-barrel
hor none, or antagoni st thereof, has a (3-sheet. or

( sipgirel  structure. 6. The nethod of claimb5,

wherei n said cytokine, chenokine, gromh factor or

pol ypepg i g@, rh%tﬁ@cp &f leﬁn §n\§vﬁ&9ﬁ]1' said Eﬁ?ﬁlﬁ@ fchefn%kme %rogvth

sel ected fromt ‘consi st ng dnor necro
f afatior -cal galigppTitE- h’ﬁ)moxld, -dragntddonils¢ 3herbcbf 12 selegrdd from the

subunit), .1L-16, epidernal h factor ) c

f | HPBB CoRSRE RRHMOF BESERSHS %HPEFW;PIW 4ENE®) %@EF HeﬁcgziiL-IZ

an 48 %ﬁﬁ‘ﬁm oﬁytig %{1&%@1 éﬁ%ﬁ) Ira e df C@GF&,%lc?ﬁbroﬁﬁgt growth
el ns, tagonl t iants, ogs and

deﬁmMmubFG§)tmadwoFGF7FCEheanéﬂhmdhmkymlgmedf@mhe(EGﬁ;

saj t oki ne, . chenoki ne, growh act qr, ar
pgfgﬁ-(é?ét %ﬂﬁéﬁ PSARLAEoBIStsa ?’%%1"%%?@3@8?1”%@% thereof.
m xed a/ (3 structure.
7. The method of claim 1, wherein said cytokine, chemokine, growth

factor or polypeptide hormone, or antagonist thereof, has a mixed o/

structure.

8. The method of claim 7, wherein said cytokine, chemokine, growth
factor or polypeptide hormone, or antagonist thereof, is selected from the
group consisting of neutrophil activating peptide-2 (NAP-2), stromal cell-
derived factor-lo. (SDF-1at), IL-8, monocyte chemoattractant protein-1
(MCP-1), MCP-2, MCP-3, eotaxin-1, eotaxin-2, eotaxin-3, RANTES, myeloid
progenitor inhibitory factor-1 (MPIF-1), neurotactin, macrophage migration
inhibitory factor (MIF) and growth-related oncogene/melanoma growth



8. The method of claim7, wherein said cytokine,

chenoki ne, growth factor or pol ypeptide hornone, or
w@piagesdest thereof, is selected fromthe groR@I/US2003/041162

consi sting of neutrophil activating peptide-2 (NAP-2),

stromal cell- derived factor-la (SDF-1a), |L-8,

monocyte chenpattractant pré#ein-1 (MCP-1), MCP-2,

MCP- 3, eotaxin-1, eotaxin-2, eotaxin-3, RANTES,

nyel oid progenitor inhibitory factor-1 (MPIF-1),

neurotactin, macrophage mgration inhibitory factor

( ML 0 e o)

Ao S e R e e Lo S

acdnalogk ynd GEGrativdd384)epf.and nut ei ns, ant agoni st s,

variants analogs and derivatives t her eof . 9 The

nethod er ej aid c i.ne Ki ne

gr owt h erH&?d f)%gkl e’ﬂoﬁaﬁtwg‘)klﬁé ’fnﬁ 05 gewth
t hﬁi&t‘%?for ﬁo?y;%‘éh&@th‘éﬂnfvﬂeo 'Brt aﬂﬁagoﬁfs@ YRer66K) 34 %El'eEtGd Cﬁ“orﬁ“"the
i nterferon-al pha, an i nf er f er on- bet a, an I L-2,

| Lgrogp cONFstingohf anll@%ﬁbrorE@ha,bﬁGFntetfmmbem, 2 IL-2 L4,

o RLPRr R0, G bkt ARROS SRR, Rayagonist, an

kaﬁlaﬁta'n‘g@hﬂtﬁﬁdtapﬂﬁ‘oﬁ@tmﬁnta tidt- 2 11 The nethod of
claim9, wherein said cytokine is an interferon-

al pha. 12. The met hod .of claim9, V\,her ein said
cyt oki n)-iEhemngthod ofplaimn® Whergin seid giekire 18 P ilnlo,

wherei n said cytoki ne antagonist is a TNF- al pha
ant agon%FtThelﬁleth-m eof'@ﬁlﬁpd Qfﬁe&irﬁbzﬁﬂgoyt&@ﬁé’ & An Slefferon-

grow h factor Is EG-. The nethod of claim9,
whelpke.n said growth factor is IGF-1. 16. The nethod of
claim1, wherein said polynmer is covalently coupled

i 0,192 AT RoSh B Rpch el e TR a3 BRI O

coval ent coupling of said polynmer to said al pha am no

group i $3.Vite Bethed onelainy 9 anhdiein sajdkagekinel Shtagdnést e M-
of claim1, wherein said polyner is coupled to a
ch@lﬁf‘@ﬁmaﬁom%tactlve side chain group of said

am no-termnal am no acid. 19. The nmethod of claim 18,

wher ei nysafyfl £8R6d bf"(ﬁalﬁi §iew1§éi‘élh RailiLrowl B&abed Hapem the

group consi sting of droxyl group, a sul fhydryl
group, a
15. The method of claim 9, wherein said growth factor is IGF-1.

16. The method of claim 1, wherein said polymer is covalently coupled

to the alpha amino group of said amino-terminal amino acid.

17. The method of claim 16, wherein said covalent coupling of said

polymer to said alpha amino group is via a secondary amine linkage.

18. The method of claim 1, wherein said polymer is coupled to a

chemically reactive side chain group of said amino-terminal amino acid.

19. The method of claim 18, wherein said reactive side chain is

selected from the group consisting of a hydroxyl group, a sulthydryl group, a



WO 2004/ 060300 PCT/ US2003/ 041162 -85 guani di ne group,

an i m dazol e group, an am no group, a carboxyl group
wa@ea4/06030@l dehyde group. 20. The net hod of cl aPer/L$2003/041162

wherei n said water-soluble polyner is a polyalkyl ene

glycol. 21. The nethod of claim 20, wherein said

pol yal kyl ene glycol is sel-eted fromthe group

consi sting of a poly(ethylene glycol), a

nononet hoxypol y(et hyl ene glycol) and a

nnnohydroxypoly(ethylene gl ycol). 22. The nethod of

haMidAo oYdiR! 8h PmiBl6le RRbWAlK NGRS @l caltdx§1 group and
rm%dcl)rret hoxypol y( et hyl eﬁé@gﬁco f%%e Crret hgdg]fofp

cl an atdetydegneurei n sai d polyalkylene glycol is a
nnnohydroxypoly(ethylene gl ycol). 24. The nmet hod of

claim2 ere Y. | ene

ot ecu 2 VR BRI R dpfeL bt e Fal 3yt pthmenss »
kDpﬂyMR?hnsggaolzs The nethod of claim 24, wherein
sal d pol yal kyl ene gl ycol has a nDIecuIar wei ght of

bet ween _about 1 kDa and .about i.ncl usi ve.

The net Rbdlhsr methady b £laipngl, eWhe@m éalﬁop?/lﬁiﬂi‘éy]l%ﬁegIYCOl is

I t t Da
ot | [ G cBlsang, Y aC EARIARAL" gt
24m0mbmeﬂmomylxﬂy(dﬂm:dny aljopl)and aghgmoblydivaspay(ethylleneglaol).
wei ght of betvveen about 18 kDa and about 60 kDa,

inclu5| f claim 24, in said .
ol ya kerHE B Shaat 2 sl sho,adtofik st BBickhise
abgidhorhdthle @y@t @tgl}%gl)kDa i nclusive. 29. The

nmet hod of claim?2 wherei n said pol yaI kyI ene gl ycol

has a nol ecul ar me@%ht of about 20
2004/ 06830bheparrthod2ef0 slapn 21 6 Wheregp seld pom@kwé@m&ycek is a

yal kyl ene gl ycol has a
m) ecu%ﬂdm%%%g)ﬁwﬂg%ﬂé gng?ﬂ)so kDa. 31. The net hod of
claim4, wherein said pol ypeptide hornone, or
ant agonQétThdwme‘éloﬂ ofi daise2® cwleateifir and pblyalfpyleup glycol has a

cons | actl rol.acti t hat
OOl Syt B P Bt bl ol b B RD oS
prol actin

25. The method of claim 24, wherein said polyalkylene glycol has a

molecular weight of between about 1 kDa and about 5 kDa, inclusive.

26. The method of claim 24, wherein said polyalkylene glycol has a

molecular weight of between about 10 kDa and about 20 kDa, inclusive.

27. The method of claim 24, wherein said polyalkylene glycol has a

molecular weight of between about 18 kDa and about 60 kDa, inclusive.

28. The method of claim 24, wherein said polyalkylene glycol has a

molecular weight of between about 12 kDa and about 30 kDa, inclusive.

29. The method of claim 28, wherein said polyalkylene glycol has a
molecular weight of about 20 kDa.



that are nediated by prolactin receptors. 32. The

nmet hod of claim4, wherein said pol ypeptide hornone,
w@eroo4aem3agoni st thereof, is selected fromthe BCDUR2003/041162

consi sting of growth hornmone and growth hornone

anal ogs that m mc or antagoni ze the biol ogi cal

effects of growth hornone-Bfat are nediated by growh

hornone receptors. 33. The nethod of claim4, wherein

sai d cytoki ne, chenokine, growh factor or

pol ypepti de hornone, or antagonist thereof, is

sel ect efh fhemdhsd of CRA 2800kt 84d qimmggéﬁec?@waﬁa@ob

erythropoi etin and erythropoietin andl ogs  that mmc

ormeletdgowmeizght affabotl Bl kddd.cal effects of erythropoietin

that are nediated by erythropoietin receptors. 34.

poryrer r dneuPhBL REGHrl Shsisb bR e or

PolnypRRist dGerbslT D RElectoll frant g aRbEs cbﬁt&itﬁigf of @tolaaind and
am no-termnal amno acid mmcs the benefic

effirelacin ehalggs, gt pimiq emaneonizsehey Mﬁ&@%gﬂlaﬁtffeeﬁ frpralactin
Cyt?x%ér@%ied&?e% rﬂﬁbtu%g«{ %ﬁ}g factor or polypeptide

or an eof. 35. The nethod of
claim1, wherein said receptor-binding potency is
nmeasur e3l. Theamethod ofocleinmdf Iwhdmils eshiglc pelypéptoin bdreone, or

roup including. ultracentr ation, eII-b
o Gttt i Bk he SEpConsisfile 6F GRS Jjomone
asaﬂvg%owm&ﬁﬁﬁe Qﬁﬁ§§§3tﬁatfrﬁ§ﬂl6 BP &St a Sz NP BIY16gibdl @hects of

scattering. 36. A conjugate produced by the nethod of
c| growith hotOn2 Oig AG608diatePBY stiszib derodncBRepto7 37. A
phar maceuti cal -conp05|t| on conprising one or nore of

the co 2taq%?schc% OP 1%[11[1"1 4 nghé:’i’ 91 Siec eﬁ{wklﬂg:c%gglokme érowth

phar mace y accéeptabl e excip

38factdr Qﬁnpdlﬁﬁdpﬁd@ GFpHOSd, NG @txgomkltm@of@ ic heleoted feom athe
growh factor or a poI ti de horpone, or antagoni st
t heloEp CONLHING| i AopglyeRRy Béffdo FrFFEOD 4G F Ik Ak qrxthropowtm analogs

SRR 0 ST SR LA

aninagxatudsttydryﬁhrc@ofe,nnlrsc@mrect ed for its msnber sh| p in
the group of receptor-binding proteins and

pol ypepti des in i.ch.the am no-term 1 no aci d

is | pca%’%%e‘ﬁﬁ@@%ffcﬁ%d%hlo e&ﬂnﬁ%? 80u}?|]]é’t;ge SC?IIC?BP&BTGF@O

doghd Nsytakide WRBERDRINS A FoWite MREoNDHE RB/NEPRIS hdFdhe or
antagonist thereof, at said amino-terminal amino acid mimics the beneficial
effects of glycosylation or hyperglycosylation of said cytokine, chemokine,

growth factor or polypeptide hormone, or antagonist thereof.

35. The method of claim 1, wherein said receptor-binding potency is
measured by one or more methods selected from the group including
ultracentrifugation, cell-based assays, competitive binding assays,

radioreceptor assays, surface plasmon resonance and dynamic light scattering.

36. A conjugate produced by the method of claim 1.



coupled to said am no-term nal am no acid. 39. The

conjugate of claim 38, wherein said one or nore
w@eiognen3s0 i s/are selected fromthe group consPGL/USZP0B041162

one or nore polyal kyl ene glycols, one or nore

pol yal kyl ene oxi des, one or nore polyvinyl alcohols,

one or nore polycarboxyl atéd,- one or nore

pol y(vi nyl pyrrolidones), one or nore

pol y( oxyet hyl ene- oxynet hyl enes), one or nore

pol y(am no acids), one or nore

pol yacr y1.qy |piafRdtettidi Sconfpdgitioh EOMisisePdohy NGl fofd oPNie

or nore am des and one or nore al kyl ene oxi des, one
or congatese of r elain 36 dausheonsr or mBiose HRkArmAeAvieallit i asgeptable

40a“§q§ﬂggp&ggg%e of claim 38, wherein said cytokine,
growth factor or polypeptide hornone, or

ant agonl st thereof, has a four helix bundle
struct up&.A édnjugéae comphsaggtaecyncﬁkmé ai chedldkinshergeowthsfcidr

cytokln gngglne growth f # r poj peptlde
ho?rnrérﬂé) YR?PU "t tOTt Hg’i‘&%‘fs" gcg ICQE?IQ tPrfif Of Fere
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IL-3, IL-4, IL-5, IL-6 L-7, IL-9, IL-10, IL-11

| LreegptopBmdingbdernains and. wgerems@gommoggm polymers is/are
zf:;rcé-,uéo E(d?t’g_ﬁel )a%h]hggte nalI 11%‘0 4 &L 17, an interferon

eron det a (IFN-(3), consensus
|nterferon prol actin and grow h hornone, and nuteins,

ant agonBQt'Ehe cotjudagn b claam B8 geheddinl saidlr bmleabf ve®e polymers
thereof. 42, The conjugate of c|aim 38, wh in said
cy 1S6R? priccted BRmKhA 8TOUPHoBNEHnS alcqmtsrorgrots Sopilstsgetycols,

ho h f :
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subuni t epi der nal grow h factor (EGF), basic
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40. The conjugate of claim 38, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, has a four helix

bundle structure.

41. The conjugate of claim 40, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, is selected from
the group consisting of macrophage colony-stimulating factor (M-CSF),
granulocyte-macrophage colony-stimulating factor (GM-CSF), leukemia
inhibitory factor (LIF), thrombopoietin (Tpo), an erythropoietin (EPO), stem
cell factor (SCF), Flt3 ligand, oncostatin M (OSM), an interleukin-2 (IL-2),
IL-3, IL-4, IL-5, IL-6, IL-7, IL-9, IL-10, IL-11, IL-12 (p35 subunit), IL-13,



(KGF; FG~-7), and nuteins, antagonists, variants,
anal ogs and derivatives thereof. 44. The conjugate of
w@b@itieB38) wherein said cytokine, chenokine, PECDUSIV03/041162
factor or pol ypeptide hornone, or antagonist thereof,
has a m xed a/(3 structure. 45. The conjugate of
claim 44, wherein said cytok$ne, chenokine, growth
factor or pol ypeptide hornone, or antagonist thereof,
is selected from the group consisting of neutrophil
activating peptide-2 (NAP-2), stromal cell- derived
f gt or - 41211 ShE-; y € af "R RS FekANTEN-P),
p?gtlgri’ ni-Lll’i’( I%IECF’111 fi%fferdl\/ﬂ[_SPCﬁ‘DZhamel\/EZI'I?’\!:%‘B’ g{gt axin-1, T _B)
e abasdinsuinteeferan prol&;tinRANBESy thrhpeinone angd noeins, agtagonists,
inhibitory factor-1 {.I\/Pltg%:lg)f neur ot actin, macrophage
mi GFiaRts alogs ARG el veIBESPL (M F) and GRQ el anoma
growh stinmulatory activity (GRO a/ MsSA), and
nut el N$42 YRE ! @B{u%ateaﬂmc%ﬁ N dylkeéin Vadlid \eBokideg rdeiokine,
46. The conjugate of claim 38, wherein said cytokine,
c herowiti faetor ogpolypbptidediosmone, qyaniagenisi terenb rhap ad-sheet or
ant agorli st thereof, is selected from the group
cor8EelisHYCIe- an i nterferon-al pha, an interferon-beta,
an IL-2, IL-4, WD 2004/060300 PCT/ US2003/ 041162 -89
I'L-10, ANTha!l RidthgaldSor blaif@, Widebin S cytdksnd, | dhediolline,

prolactin, and “antagoni sts thereof. 47. The conjugate
of groW#i facth or phiypeptideslzirtong,t wlantpgonist thereoL-ip selggied fiom

i ugate of . clai m46, wher ei i i ne |
ok S retsisfng ot yamorr ek osh el Al B (R, pR 18l w1,
Wﬂfﬂfza | lﬁ)j‘ri‘élﬁ)u\%%}, qKLTL ehitlet¥il- gbwhi fackR. (EUIS, bayd @@aibeast

of ¢ : erein said cytokine antagonist is a
TNEowitlp Hactem (ER§INi eridic FGFTHGR-6 gndgkeratiesicytd grathefactor

wher ej ' wt h fact is EGE.. 52, '
of GG FPALD. SHVAPAESh bbbt o fl8, G0 UAgfes
Th@efeghj ugate of claim 38, wherein said polyner is

covalently coupled to the al pha am no group of said
am no-term nal am no acid. 54. The, conjugate of claim

53, whefbiTheseaningats Of ey pherging paid a?ﬂOklﬁ% | Sheapoking,
l‘c’?l%l%g\g}lé @epc;taor%q]p%%lp%t%éohdrﬁlo}%,aoraan%‘a%SRigfj@l%%oﬁ MabG mixed o/B

structure.

45. The conjugate of claim 44, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, is selected from
the group consisting of neutrophil activating peptide-2 (NAP-2), stromal cell-
derived factor-la, (SDF-1a), IL-8, monocyte chemoattractant protein-1
(MCP-1), MCP-2, MCP-3, eotaxin-1, eotaxin-2, eotaxin-3, RANTES, myeloid
progenitor inhibitory factor-1 (MPIF-1), neurotactin, macrophage migration
inhibitory factor (MIF) and GRO/melanoma growth stimulatory activity

(GRO-0/MGSA), and muteins, variants, analogs and derivatives thereof.

46. The conjugate of claim 38, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, is selected from

the group consisting of an interferon-alpha, an interferon-beta, an IL-2, IL-4,



55. The conjugate of claim 38, wherein said polyner is
coupled to a chemcally reactive side chain group of
W@ a0od/oen3dno-t ermi nal am no acid. 56. The conj up@r/Eswh3/041162
claim55, wherein said reactive side chain is
sel ected fromthe group consisting of a hydroxyl
group, a sul fhydryl group,'§9'guanidino group, an
i m dazol e group, an am no group, a carboxyl group and
an al dehyde group. 57. The conjugate of claim 38,
wherein said water-soluble polyner is a polyal kyl ene

gliyce -TNE, 1680808 GECTY RS2 0RGHD 4ddfid and® Gr&@ctinl hand
conj ugate o cfaim 57, wherein said pol yal kyl ene
glaptagpnists thesedfect ed from the group consisting of a

pol y(ethyl ene glycol), a nononethoxypol y(ethyl ene

gl ycol) I -yl : 59.

The” contTao0s SpEey H R RS S o P e

gl ycol is a nononethoxypoly(ethylene glycol). 60. The
conj uga8eThé coiigatd8of whlniredf, swhetejnol spal kyytelnipe is an

gl.ycol is & nmonohydr oxypol y(et hyl ene glycol). 61. The
cdﬂ‘je{flﬁ’é’ﬁle“' IBha.c) ai m 57, wherein said pol yal kyl ene
gl ycol has a nolecular weight of between about 1 kDa

and aboyt TAOCodjieate bIEIhiAS 4§, SvhPdin séﬁae?g)ggiiqu INE-Spha.

claim 61, wherein said polyal kyl ene g has a
nol ecul ar wei ght of between about, 1 kDa and about 5 .
kDa, i) dbeenjugge ofirdaipof.uybreingid cEpkine Antagprisicisp

sabﬁF I gl ycol has a nol ecul ar wei ght of
be m%%}%%g%oﬁﬁekm and about 20 kDa, inclusive. 64.

The conjugate of claim®61l, wherein said polyal kyl ene
gl ycol $ia§hacompiaie of cleimeéb ghiiereif shidtgneeth fattouts EX&F.k Da
and about 60 kDa, inclusive. 65. The conjugate of

ot ecul % THERGRREYF obdeRodh Wi "o BE o RisdgF o
kDa, inclusive. 66. The conjugate of claim 65, wherein

sai d pod3y/ ahkydopfigag ¥E@lail®@s, avhedth eaid polywrir ghtcovhlently
about 20 kDa. 67. The conjugate of claim6l, wherein

s atouplsdIty Hea/plemamigiosonn elizgidaminpiteaupa ampes shd. of
about 30 kDa. 68. The conjugate of claim40, wherein

said pody %thiogﬁgg@rmﬂﬁm 4 wherein said covalent coupling of said

polymer to said alpha amino group is via a secondary amine linkage.

55. The conjugate of claim 38, wherein said polymer is coupled to a

chemically reactive side chain group of said amino-terminal amino acid.

56. The conjugate of claim 55, wherein said reactive side chain is
selected from the group consisting of a hydroxyl group, a sulfhydryl group, a
guanidino group, an imidazole group, an amino group, a carboxyl group and

an aldehyde group.

57. The conjugate of claim 38, wherein said water-soluble polymer is a

polyalkylene glycol.



ant agoni st thereof, is selected fromthe group

consisting of prolactin and prolactin anal ogs that
WOrR0060300 ant agoni ze the bi ol ogi cal effects of PCT/US2003/041162

prolactin that are nediated by prolactin receptors.

WD 2004/ 060300 PCT/ US2003/ 041162 -91 69. The

conj ugate of claim40, wher8n said pol ypeptide

hor none, or antagonist thereof, is selected fromthe

group consisting of growth hornmone and growth hornone

anal ogs that m mc or antagoni ze the biol ogi cal

ef f ect s5g0fThe WoRjMehteNOF BRAL 57 NaheRie sﬁﬁﬁdﬁ(ﬂfrﬁﬁyleﬁ{e @lyeot s

hor none receptors. 70. The conjugate of claim 41,

wsetested Sfomd dlye okgionp, conhsistid nef 2 gpelw(¢thylges oelyeeD), a

CarbRERah e RanD TRCny SipoTbREF SR BPLR e pueal

erythropoietin and erythropoietin analogs that mmc
or ant agnMmheé @ochfugatei fl Aghcsl, villdreifitsaidopolgdlkylenegbicel isna
that are nmediated by erythropoietin receptors. 71.
THeorURstheamelwethylend Biye®). wherein the coupling of

said polymer to said cytokine, chenokine, growth

factor g mgl&ggﬁ%gtied& AR5 ewhéi’gn rrs?tfrarf gng??ﬁﬁzfené 88 Pls a

at said am no-term nal am no aci

bemehohyidedxypelyf@lrylencoglycilycosyl ati on or
hyper gl ycosyl ati on of said cytoki ne, chenokine,

gr owm h or_or pol ypeptide hornone, 0 nt agoni s
Pher eor o 752 caiyeRd, X RERpIC pRISTE 0S¢ pP Ol Bl s o
t hokefiht@sizht Of betwbd 1HodB1 RDE add Bhut T80 &Db) @alukiye.
acceptable carrier or excipient. 73. A kit conprising

t he pharnmaceuti cal conposition of claim 37.
eﬁgf

( _ 74. A kit
conpr i sPhdherenivgaj amdyl, pharen sud pelyalkylqgeglycol has a

o o . . .
coBip et ol Pof Mk UaRl B L Kb BhTb sHDa. e 1 72,
77. A nethod for synthesizing conjugates of one or

mor e sy63. i conjugateenf-ctaainul, evipodiy weid polyaikylene glycol has a

ersepet uaisbr oeatboahl GEBnred Sipb PR pgpive
preserves nore of the receptor-binding potency of

sai d cy§pKiReonfReR dEm G, Wetein 841l olyalkylene glycol has a
pol ypepti de hornone, or ant aggni st thereof, than is

pr Bwiacylar wriehh oSerteerpdiopibt KDaprd phavd 6RikdPacimglsive,
conpri si ng: WD 2004/ 060300 PCT/ US2003/ 041162

65. The conjugate of claim 61, wherein said polyalkylene glycol has a

molecular weight of between about 12 kDa and about 30 kDa, inclusive.

66. The conjugate of claim 65, wherein said polyalkylene glycol has a
molecular weight of about 20 kDa.

67. The conjugate of claim 61, wherein said polyalkylene glycol has a
molecular weight of about 30 kDa.

68. The conjugate of claim 40, wherein said polypeptide hormone, or
antagonist thereof, is selected from the group consisting of prolactin and
prolactin analogs that mimic or antagonize the biological effects of prolactin

that are mediated by prolactin receptors.



-92 (a) selecting-a cytokine, chenokine, growth factor

or pol ypeptide hornone, or antagonist thereof, in
waobkioghemonat ural ly occurring or genetically ePgi/msmoEai1l162

gl ycosylation site is l|ocated renmotely fromone or

nore receptor-binding domains of said cytokine,

chenoki ne, growth factor or9pol ypepti de hornone, or

ant agoni st thereof; and (b) coupling said one or nore

pol ymers selectively to said glycosylation site or to

a carbohydrate noiety attached thereto. 78. The

et hod @f TRE dbMuddte MMBIiRI 4D, SAlerki® 98 d Yol YPRHEIP RONIBRES or
is/lare selected fromthe group consisting of one or

momgagpoisy tekapf eiseselyicied okam thagrayp comsisting of gedwidh herpone
SEENTR W AT O

ONgoRth KB Rne Bk ¥leaXy@AtBY be BRvak hoBhEDE RB&kersONe Or
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mor & Carfnaceoniiiggte 9helam 4o rBhapiRy s CYEsRR sChegpkine,

or e t r | G :.agc
2B R o AR R n e IR BBl RS, is eletlRa srom
c hiaeodcote ,coasistivigh of fraapiyroxyat@b leyyikippbidtn hardmerygropaietin
ant agoni st thereof, has a_four. heljx_ bund|e -
st#lags et e PR ETREPMER thr biglo il SR e PatoRgiptn that
y&@ﬁeﬁﬁte&ﬁ}e@ﬁﬁ%ietﬁf&%ﬂﬁorsf actor or polypeptide
or ‘anfa

c

hor none, or "a goni st thereof, is selected fromthe
group consisting of macrophage col ony-stinmul ating

fact or (IMIBSEppjugee afiolaos 8 ewhaeindhh eepwling of said polymer to

col ony-sti.nmul at i ng, .f act or F).. | i
i T i‘fyg?]%}n?’ac?&‘%?glflﬁ?’l:)g,m\m’%ngo%rpoc?relp 5%?1%% Jogone, - or
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i gand, oncostatin M (OSM, an_interleukin-2 (I1L-2), .
| Leffeety of glycogylagion) or Byperglyqosylation of |spidi gytokipe,1 ghemokine,

I L- i s L - o 1 Lae
| e Bt 3 Bblidg Homhohe, o pdetigchador 20 | L o
WO 2004/ 060300 PCT/ US2003/041162 -93 consensus

i nterfeidr phamactitivalandngosiibh hanposieg thed confugitas of

nt.agopi , : . .
a (tzlgl%”?gé grtlcf a pharmaceutically acceptable carrier or excipient.

73. A kit comprising the pharmaceutical compositi?n of claim 37.
74. A kit comprising the conjugate of claim 38.
75. A kit comprising the conjugate of claim 40.
76. A kit comprising the pharmaceutical composition of claim 72.

77. A method for synthesizing conjugates of one or more synthetic
water-soluble polymers with a cytokine, a chemokine, a growth factor or a
polypeptide hormone, or antagonist thereof, that preserves more of the
receptor-binding potency of said cytokine, chemokine, growth factor or
polypeptide hormone, or antagonist thereof, than is preserved when such

polymers are randomly coupled, comprising:



vari ants, anal ogs and derivatives thereof. 81. The

nmet hod of claim 77, wherein said cytokine, chenokine,
wW@e@abn3od act or or pol ypeptide hornone, or antBgDOBRN3/041162

thereof, has a (3-sheet or (3-barrel structure. 82.

The nmet hod of claim 81, wherein said cytokine,

chenoki ne, growth factor oP2pol ypepti de hornone, or

ant agoni st thereof, is selected fromthe group

consi sting of tunor necrosis factor al pha (TNF-a),

IL-la, IL-1 (3, IL-12 (p40 subunit), IL-16, epidernal

grow h faghorsddeidhd o Rivkide, EhddkiM e gkoveth Pty orf tide

(bFGF), ag)di%eqéég%alg -4 and keratlgnoc;yte grom}tﬁp

factor (KGF;, h¢i@eng) orardtagomist ribereafit dyowhishs a naturally

variants, anal ogs.and deri vatjves .thereof,, 8 .The . .
nmet hod of cl aPYHUFPE \%ege&eﬁca@l i 811%%%&‘?%1,}'003%1@%8{% e 1
growt h fact ofocied @@h&t@?%&)tﬂ%nb QF FYIE receptopblrA@QNdshains
thereof, has a m xed a/(3 structure. 84. The nethod

of claim83, ohexdigytelune chpmekinge sravbBrisRioher ReAAPHIe
factor or pol M&%ﬁ{n}gdoer aﬁwal(r%ggﬂﬁhel%f,%ﬂaagoni st thereof,
group

is selected fromthe consisting of neutrophil
activating peptide-2 (NAP-2), stronmal cell- derived
fact or - | a(f)SDEeubding did Sonenonanytepalyeromastleatttelyntio said
protein-1 (MCP-1), MCP-2, MCP-3, eotaxin-1, .

eot axi n-2, eoBEPHYIAIONRAHEr S t‘}rfelcﬁ‘l’%é?ﬁy‘bﬁ?gé‘?’ﬂl?téﬂr attached
i nhibitory faﬁﬂt,3 5.l (MPIF-1), neurotactin, macrophage
mgration inhibitory factor (MF) and GRQO nel anoma
growh stinmulatory activity (GROa/MSSA), and )
nut ei ns78.heinzethed ofelainogsd vetreein enidvasmeioy erore pelyeests is/are

85, . T thod of claim 77, wherein ' ok
o riskesh f25th HRCeBhe Spiiafinf OgpREST Skl ARl ass, gpe or
aniafo PbIhIkE e esfidesi ons edresiogd pblyeinyl Necol@lspUme or more

consi sting of an interferon-al pha, an_jinterferon-beta,
anpelycagboxylates, Opg.- 9, W-mlﬂ?{mﬂn}@ﬁh@n@;:,ons F@QF, more

200 RS BEhCrr RS eRe, 5y A0 RRRER IBDRRG o e
cl polpaddloyimrepkélines,aing ot yiark icogolimemrofione 2r nRire afiies and
e e AU OV, SR OGS GRAPT BT gpie
sajdqeyt okine is TNF-al pha.

79. The method of claim 77, wherein said cytokine, chemokine, growth
factor or polypeptide hormone, or antagonist thereof, has a four helix bundle

structure.

80. The method of claim 79, wherein said cytokine, chemokine, growth
factor or polypeptide hormone, or antagonist thereof, is selected from the
group consisting of macrophage colony-stimulating factor (M—CSF),'
granulocyte-macrophage colony-stimulating factor (GM-CSF), leukemia
inhibitory factor (LIF), thrombopoietin (Tpo), an erythropoietin (EPO), stem
cell factor (SCF), Flt3 ligand, oncostatin M (OSM), an interleukin-2 (IL-2),
IL-3, IL-4, IL-5, IL-6, IL-7, IL-9, IL-10, IL-11, IL-12 (p35 subunit), IT-13,
IL-15, IL-17, an interferon alpha (IFN-o)), an interferon beta (IFN-B),



89. The nethod of claim85, wherein said cytokine

antagoni st is a TNF-al pha antagonist. 90. The nethod
w@boogloaizno 85, wherein said gromh factor is EQCT/USHN3/041162

The nethod of claim85, wherein said gromh factor is

IGF-1. 92. The nethod of claim 77, wherein said

wat er - sol ubl e pol ynmer is a 9%ol yal kyl ene gl ycol . 93.

The nmet hod of claim 92, wherein said polyal kyl ene

glycol is selected fromthe group consisting of a

pol y(ethyl ene glycol), a nononethoxypol y(ethyl ene

héﬁ‘fs@h% %gig g?r H@%E&éﬂﬁ h L BbAYARD) ﬁn&h})ﬁ@éi’ﬁs), ant@donists,

i'm 93, erei n said pol yal kyl ene
gWymmﬁ&msdagsmﬁhhmwuhwxybmbqﬁethyIene glycol). 95. The
met hod of cl ai m 93, mherein said pol yal kyl ene glyco

of ol abin 5 e BF e i B nfeyidking ShelHad B
”%c%‘ﬂ'ﬂr?ol}?ﬁgﬁ@ h&@ndas! (Yi‘eﬁl'fhg%ﬁféﬂfheﬂeok @ﬁs al s}%@Dw B-b@x@el

e. 97. The method of claim9 wher ei n
sairdctpel yal kyl ene gl ycol has a nol ecul ar vvel ght of
bet ween about 1 kDa and. about 5 kDa, i nclusive.

olyoor PahgmefisfFhiatn S{FAGER A idlh Bkt @H%%%%I
a"fﬁ’ct&b@ﬂg 1/23% kR, hbrvedndS oY Qnta@&@loﬁﬂé&ﬁO&Oﬁblected from the
PCT/ US2003/ 041162 -95 99. The method of clai m9

wigeoup congistiog pbiungrioptiopis fegtgrcaiphan GENE-0) n- %J%}B IL-12

mﬁ}}%ﬂ §1}1{}lgl’€§) i[g\éf%e 'FR %ﬁg%lrﬁ%gwg{)%c 0L ‘iiEéggl’gas%OfthEﬁast a%'rowth

PGhotad W@g @Bldi€ HGHaBGR-4 and éetdtiabcyei gbwitofachat (KGR,
about and about 30 kDa, inclusive. 101. The
meiGTod), and E1uasing. POBEORRE, NS aF1R 1958 A dRE Yakives -b[‘FSPBSI
has a nol ecul ar wei ght of about 20 kDa. 102. The

met hod @f r-ei Kyl -
nas o o e feodbr MR, Rnplli ELYBKY BRoRE Rbwh
metadroel opf pallypéptidé Thorwtoae.eion swdgdnisolthepf, i ks homimsdeq/
or antagonist thereof, is selected fromthe group
CcOW3IC8e-ng of prolactin and prolactin anal ogs that

m mc or antagoni ze the biological effects of

pr ol actdf The method of claim 83, wherein said cytokine, chemokine, growth
factor or polypeptide hormone, or antagonist thereof, is selected from the
group consisting of neutrophil activating peptide-2 (NAP-2), stromal cell-
derived factor-la. (SDF-la), IL-8, monocyte chemoattractant protein-1
(MCP-1), MCP-2, MCP-3, eotaxin-1, eotaxin-2, eotaxin-3, RANTES, myeloid
progenitor inhibitory factor-1 (MPIF-1), neurotactin, macrophage migration
" inhibitory factor (MIF) and GRO/melanoma growth stimulatory activity

(GRO-0/MGSA), and muteins, variants, analogs and derivatives thereof.

85. The method of claim 77, wherein said cytokine, chemokine, growth
factor or polypeptide hormone, or antagonist thereof, is selected from the
group consisting of an interferon-alpha, an interferon-beta, an IL-2, IL-4,
IL-10, TNF-alpha, IGF-1, EGF, bFGF, hGH, prolactin, insulin, and

antagonists thereof.



that are nediated by prolactin receptors. 104. The

nmet hod of claim 77, wherein said pol ypepti de hornone,
woeroo4an3agoni st thereof, is selected fromthe BCDUR2003/041162

consi sting of growmh hornmone and growth hornone

anal ogs that m m c or antagoni ze the biol ogica

effects of growth hornmone-Phat are nmedi ated by growth

hor none receptors. 105. The nmethod of claim 77,

wherei n said cytokine, chenokine, growth factor or

pol ypepti de hornone, or antagonist thereof, is

sel ect &g fhoMetdae rAAMBSC ARsient daiicbkineRdEoBY | at ed

erythropoietin and erythropoietin analogs that mmc

or antagoni ze the biological effects of erythropoietin

that a7 Thedimatthell byf eclpith88poivderein r galdpt@iakine 0B, an

The %t ho%,p;l)f claim77, wherein the coupling of said

poPPHEYY $P % i d cyt oki ne, chempkine, growth factor or

pol ypepti de hornone, or antagoni st thereof, at or

near saggd Tab Yieedisod dtdifm 83, ivberin siid egokingisCENFhdpha.

beneficial effects of glycosylation or

hyper gl ycosyl ati on of sai d cyiokjne, .  chenokine, . .
gr owt h g%glhérméﬂmﬁd%fyﬁ%‘ﬁ’c g%lew et sad V@%&W@%@%ﬁoﬂ a
PCHF @%&ﬁ%& -96 107. A conjugate produced by

of cla

t he netho im77. 108. A pharnaceuti cal

conposi tion conprising one or nore of the cqnjElé%at es
of cl ai 90.1hg netbodefeclam o mhersim said geayrth dadtens .
acceptable excipients or carriers. 109. A conjugate

g e

coupled to one or nore synthetic water-soluble

pol yner 82. THeanhethad séicthim 7 pkhaein sdiévokérrse]ubde pallyter is a
factor_or pol ypeptide hornone, or antagonist thereof,

i spelsplkylenegsel its menbership in the group of
receptor-binding proteins and pol ypeptides in which a

gl ycosybatiRnaiiida bf dAmAevhGER! 8didl HS10AkPBEe Plycol is
more receptor- binding domains and wherein said one or
nosadeqial yfrems the/ areupc oequisistingt obr a medy(cbilener ghised, a

a1 PR e B T bV I dnd E A ARk ol epg oo

wherein said one or nore polyners is/are selected
f r om t he4 gripumeadso B tiahg 99f whseinsaidopetysikbylyad kicehés a

gl ycol s,
monomethoxypoly(ethylene glycol).
95. The method of claim 93, wherein said polyalkylene glycol is a

monohydroxypoly(ethylene glycol).

96. The method of claim 92, wherein said polyalkylene glycol has a

molecular weight of between about 1 kDa and about 100 kDa, inclusive.

97. The method of claim 96, wherein said polyalkylene glycol has a

molecular weight of between about 1 kDa and about 5 kDa, inclusive.

98. The method of claim 96, wherein said polyalkylene glycol has a

molecular weight of between about 10 kDa and about 20 kDa, inclusive.



one or nore polyal kyl ene oxi des, one or nore polyvinyl

al cohols, one or nore polycarboxylates, one or nore
w@eiog0&i3my | pyrrol i dones), one or nore PCT/US2003/041162

pol y( oxyet hyl ene- oxynet hyl enes), one or nore

pol y(am no acids), one or nore

pol yacryl oyl nor phol i nes, on® or nore copol yners of one

or nore am des and one or nore al kyl ene oxi des, one

or nore dextrans and one or nore hyal uronic acids.

111. The conjugate of claim 109, wherein said

cyt oki B8, TRNGIFRHOUNST claitd 96V Whdraia! @id 9ol ndymergtlydde has a

hor none, or antagoni st thereof, has a hel 1 x
budoalas treight of betwbem abart d 8 &bljang abeutdio l@aaﬂrml@m
wherei n said cytokine, chenokine, growth factor or

pol ypeggbdﬁghor 3ot Qhinfol %ﬁ?e'i] Ligtsa zfdlﬁafqpleﬁigl col has a

sel ect e group cdnS|s I'ng

C Qh A1 tvi it D beigvebaabaut 10 MDESH, about 30 kDa, 1nclus1ve

granulocyte macr ophage col ony- stlnulatlng factor

(GW CSF), |eukem a V\D 2004/ 06 300 P /04 612%?

-97 i nHiOEn {8e yethad ofclam 190, Wareshi 8? E‘erﬁll}f

er en1 cell factor (SCF), F1t3
nxhg%&ﬂonc%g?ggﬁﬁﬁ%P an interleukin-2 (IL-2),

|L3 IL-4, IL-5, IL-86, |L7 IL-9, IL-10, IL-11,

| L- 12 (1625 Tée msthad of ¢lhint 36, whareinssaid polyalkylgpe glycol has a

|nt ron an interferon beta (I1FN(3),
%fsw‘?lglﬂtqugg ‘gn%-@ ol actin and growth hornone,
and mJt ei ns, antagoni sts, variants, anal ogs and

der i vatiogeSheheshed of Elkdn 7TThehegin Hzgétp@lﬁfeptidleahmmibﬁi@ or
wherei n said cytokine, chenokine, growh factor or

pcﬂnﬁ@é@’ﬁ decrendy ipsdected feam 456 rErayp pﬁ]éqlgglfg of, prolagtin and
ﬁ{{ggs(@vﬁ REhR o &%&g%h%eche %i’o‘}o%&tleefféeﬁ GRS 18ctin

erein said cytokine enoki ne
grthéﬂltdﬂe frediated torprpkiypegpeptds. hor rone, or ant agoni st

thereof, is selected from the group consisting of

} lEml)rz ?@% I Stl of |cianfi)xga/ &'&N ﬁ%lfil lé)#}h%pﬁde R Ione, or
( Eﬁf&)ggnﬁ@%e‘fecff | Qr LRca3t frod Mo dpasdmeistin ® Bﬁaowtamoﬁmﬁne

G- 4 and keratinocyte growth factor S
F@d@rowmrm@ne arplogshetagionr of antagerizethe diologien! Gffscts of

and %@‘}%{ :]ilvglgJlt ther(ﬁgtfedbg,lg% a@?ﬁg&&g%&spf claim

I ne

105. The method of claim 77, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, is selected from
the group consisting of nonglycosylated erythropoietin and erythropoietin
analogs that mimic or antagonize the biological effects of erythropoietin that

are mediated by erythropoietin receptors.

106. The method of claim 77, wherein the coupling of said polymer to
said cytokine, chemokine, growth factor or polypeptlde hormone, or
antagonist thereof, at or near said glycosylatlon site or sites mimics the
beneficial effects of glycosylation or hyperglycosylation of said cytokine,

chemokine, growth factor or polypeptide hormone.



growt h factor or polypeptide hornone, or antagoni st

thereof, has a mxed a/(3 structure. 116. The
wa@oenpogsde of claim 115, wherein said cytoki nePCT/US2003/041162

chenoki ne, growth factor or pol ypeptide hornone, or

ant agoni st thereof, is selected from the group

consi sting of neutrophil ac®®vating peptide-2 (NAP-2),

stromal cell- derived factor-la (SDF-1a), |L-8,

nonocyte chenpattractant protein-1 (MCP-1), MCP-2,

MCP- 3, eotaxin-1, eotaxin-2, eotaxin-3, RANTES,

nyel oi 010710waﬁﬁwga@é%ﬂo&ﬁuea!btyqnymfeﬂ@awcyhimm F-1),

neur otactin, macrophage mgration inhibitory factor

(MF) and growth-rel ated oncogene/ nel anoma gr ow h

st i mul at08r A abeainviceytiqalERONAPFUBIALOMAHSNEANE| gismore of the

ant agoni st s ariapt al ag j :
CHargsnes\& a8t BRodes B ELsBE AT THYE" syttt
Thachpaditd@adagri@b. cl ai m 109, wherein said cytokine,
chenoki ne, growh factor or polypeptide hornone, or

ant agoni st thereof, is selected from the .
cons igst 509g Ao POniHEate PP RS SYtQkRe: %\ﬁr"l“g]i‘ gg‘?‘g? g Fhgpaqkine
ﬁéﬁl é_;?r%gip[gttt-@e hoﬁﬁéri'eozor-ra{}lgafﬁghﬁh Qheré(@,: _'céuplgﬁ%e dﬁ%}g:b more

n, insufin, ant agoni st's t her eof .
118mthEtie weaerjsobdile polynetsaiwheted saidinytakine, shemokipe.oxpwéh

is.an IL-2.. 119. The conj ugate of im 117 i.n.
 aRe b R R e AL 3 e R
% %gkﬁga%ﬁp%lgileag@ﬂ Tof redpRoralindinai ploteits Odddngoliypeptides in

- al pha. . The conjugate of claim 117, wherein
sawhichya ghicosylatinmagjtmissiocited aemaiely. SPphanaAT AYBRiT§Eeptor-

122. ..The conj ugate, of. cl.aim.117 MQP '

fg‘%'flglpgidg mééé gl%l‘ﬁ%?rel?hég?dc%ﬂnej %rg%? eo ﬁl{:lPrasuslrgnl‘“%fgﬁﬂé'arat o
Whgdaidhe it oy BWebsyllahadites SorltoFa tarboll#ate Theiety attached
conj ugate of claim 109, wherein said water-sol uble
pollgfeér- i s a pol yal kyl ene glycol. 125. The conjugate
of claim 124, wherein said polyal kyl ene glycol is

sel ectegyd r FOHPCISRN 8% biteiffsaid gl of (S8 YoBfers
gl ycol ),flldai ?r%engd-}ﬁun%tfﬁoxg/pol y(ét hyl elngalgl ycol z and a
moistiny sirlectydb by tht igyduprmensjbtyrgd ) enclz enorg ipelyedufang sl ecols,
of 01% c{;‘rI nrlnor]ézp%’lya\i@ﬁén%l orgci eesl: odnepo%lrxglrle l%iy%?r?yl gic\éﬁé)lls, dn? of more

polycarboxylates, one or more poly(vinylpyrrolidones), one or more

poly(oxyethylene-oxymethylenes), one or more poly(amino acids), one or
more polyacryloylmorpholines, one or more copolymers of one or more
amides and one or more alkylene oxides, one or more dextrans and one or

more hyaluronic acids.

111. The conjugate of claim 109, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, has a four helix

bundle structure.

112. The conjugate of claim 111, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, is selected from
the group conmsisting of macrophage colony-stimulating factor (M-CSF),
granulocyte-macrophage colony-stimulating factor (GM-CSF), leukemia



nonomnet hoxypol y(et hyl ene glycol). 127. The conjugate
of claim 125, wherein said polyal kylene glycol is a
worerelynoxypol y(et hyl ene glycol). 128. The coPgTIys1083/041162
of claim 124, wherein said polyal kyl ene glycol has a
mol ecul ar wei ght of between about 1 kDa and about 100
kDa, inclusive. WD 2004/ 0603060 PCT/ US2003/ 041162 -99
129. The conjugate of claim 128, wherein said
pol yal kyl ene gl ycol has a nol ecul ar wei ght of between
about 1 kDa and about 5 kDa, inclusive. 130. The
c Mhictb o} ainCerP@kHRlidtil @PD), stem
%HW%&BE\@E ecul arOp%heqm p et\;\,g%en about 18 k Da
arcdll dhoiont (SXOF)k B3 ligaod, u@woetath (Oﬁh@ @@ﬁpﬁ@@}aﬂ@n@f (IL-2),

bt T ghto- oL Dale Lt B e T 3L A 5 Eia T T
kBpp.14 NELyBI ue. 1n9e3?eronTQﬁ KO NirNed e aff ingdredron 1528 (IFN-P),
wherein sai’d pol yal kylene glycol ‘has a nol ecul ar

wetogensic intrefevee prcﬂmbmtand%rm lwmaiond god nBieikpantagonists,

i ncl.usive. . 133. S%tlﬁ% of claim 132, wherein
s aegants| 3ratogs Pad, erb\fe\ﬁg a nol ecul ar wei ght of
about 20 kDa. 134. The conjugate of claim 128, wherein

sai d pojigalthel Rk _Elgﬁ’teywlalhﬁ'ﬁw , Swligptif Gididac ytuleihg hdhenldokine,
about 30 kDa. 13 The conjugate of claim 109, wherein

sagrdwpinfaﬂ@em pakyphptidediesmone ror antaggist terachdiag grl-shest or
é) d fromthe group consisting of prolactin and
HUSHL ogs that mmc or antagonize the
b| ol ogl caI effects of prolactin that are nedi ated by

prol act i, refeRinfigate d36laind NE3, CRARIrtigadaRl Oftokingi chehldine,
wherei n sai d pol ypepti de hornone, or antagoni st

t hepwd factos os @obpepdds hasmonpeotgirgeish HisTeoni i gelspted from

h h
or ket rrp 2 P aPO S das GRpdcr BRI PAE e B 18 LA,
hOI"LﬂPZ‘ epdNaibudfiy ELH, ARt %wm Ifadwqmre beke mibestsast

37. The conjugate of claim 1 wherein said

cygmkwﬂm dactoth @FERNn @CIdlcg F6W, F Glrdt 81d bprapenoyfregiqvgh factor
Lg gl
o BERF AR E PhE SR Rn SEAEE. Butt e b d et s

ermefgo@pm etin anal ogs that m m c or antagoni ze the

bi ol ogi cal effects of erythropoietin that are

medi at ed by heer gotn?lggoart)g Io? : {alm r188,e€7{1grr315n' said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, has a mixed o/

structure.

116. The conjugate of claim 115, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, is selected from
the group consisting of neutrophil activating peptide-2 (NAP-2), stromal cell-
derived factor-lo, (SDF-1a), IL-8, monocyte chemoattractant protein-1
(MCP-1), MCP-2, MCP-3, eotaxin-1, eotaxin-2, eotaxin-3, RANTES, myeloid
progenitor inhibitory factor-1 (MPIF-1), neurotactin, macrophage migration
inhibitory factor (MIF) and growth-related oncogene/melanoma growth
stimulatory activity (GRO-o/MGSA), and muteins, antagonists, variants,

analogs and derivatives thereof.



WD 2004/ 060300 PCT/ US2003/ 041162 - 100 138. The

conjugate of claim 109, wherein the coupling of said
w@eiog0e30¢ 0 sai d cyt oki ne, chenoki ne, growt h fBCT/U82003/041162

pol ypepti de hornone, or antagoni st thereof, at or

near said glycosylation site mmcs the beneficial

effects of glycosylation or9ypergl ycosyl ati on of said

cyt oki ne, chenokine, growth factor or polypeptide

hor mone. 139. A pharmaceutical conposition conprising

the conjugate of claim 109 and a pharnmaceutically

accept afjlze 18RI dodnfilgaRl 0N &P N twhekdf. sall &jtbkifoaHehivkiie,

t he conjugate of (§ aim 107. 141. A kit conprising the

p rowticfantor oalpolyprptids harmonaforgintaganispthereof g selactrd from

i sing th jugate of claim 109, 143. A Ki
b erdrgneing R itelePeal oM bR sahtart o g 14
1%40,1%-&%%} hegk-{ OIEGEF, e WEME, NBGH]i p@asinginsdin, and
treating a physical disorder in an animal suffering

f ramtagonisgsrtberieefhosed to sai d physical disorder,
conprising admnistering to said aninmal an effective

amount pf gﬁ% f%gjﬂgﬁﬁzgottfﬁgagﬂfllg,n%h&% Qfa éh I 5536 11,38,

107 and 10 for’ preventin I agnosi ng,
or treating a physical disorder in an ani nal

suf f er i ni®. fTlemconjugatediof pasied1t?h sdiewiphsasd cafiokine is an
di sor der, onprising adm nistering to said ani mal an
ef kgter a%%ﬁunt of the pharmaceutical conposition of
any one of clainms 37, 72, 108 and 139. 146. The net hod

of cl ai mol4the WMARIAISOITRIM 1A WhereinSsattl ¢YaoRIBS is TNF-dipha.
The nmet hod of claim 145, wherein said animal is a

manmmal . 148. The nethod of claim 146 or claim 147, . .
wher ei n12laj Bhawmitigats of ciaimpl fayhengin sarbeytelpe afagonist is a

Pqﬁy_scﬁg}g)a%rgg%ﬁg& -101 149. The nethod of claim 144,

wherei nsai sical disorder is selected fromthe
group consisting of a cancer, an infectious disease, a
neur ode 2 eTlat ¢ongugiiesaficdiem, 1 1nwhereoi sadigrowth Sotadds EGF.
and a genetic disorder. 150. The nethod of claim 149,

wher ei n id cancer . is. sel ed.from .the aroeup .
oore st 178 D G G SR Spblefaid Qe Bdhor is Jor-1
ovari an cancer, a

124. The conjugate of claim 109, wherein said water-soluble polymer

is a polyalkylene glycol.

125. The conjugate of claim 124, wherein said polyalkylene glycol is
selected from the group consisting of a poly(ethylene glycol), a mono-
methoxypoly(ethylene glycol) and a monohydroxypoly(ethylene glycol).

126. The conjugate of claim 125, wherein said polyalkylene glycol is a
monomethoxypoly(ethylene glycol).

127. The conjugate of claim 125, wherein said polyalkylene glycol is a
monohydroxypoly(ethylene glycol). '

128. The conjugate of claim 124, wherein said polyalkylene glycol has

a molecular weight of between about 1 kDa and about 100 kDa, inclusive.



prostate cancer, a testicular cancer, a |lung cancer, a
| eukem a, a | ynphona, a colon cancer, a

wW@a®b0ei3nt esti nal cancer, a pancreatic cancer,P@I/US2003/041162

bl adder cancer, a kidney cancer, a bone cancer, a
neur ol ogi cal cancer, a head and neck cancer, a skin
cancer, a sarcomm, a carcinB®a, an adenoma and a

nmyel oma. 151. The net hod of claim 149, wherein said

i nfectious disease is selected fromthe group
consisting of a bacterial disease, a fungal disease, a

viral dl'2§eg?@ Caﬁq§ﬁe BRERI 12§, v%e‘fﬁﬁ%gld pbPilkyléR dpdoask

of claiml ein said viral disease is selected
f raonolebdagweight cftreseni abguiol ke pad abdw SEDahmehtsivei s C,
a di sease caused by a cardiotropic virus and

H V/ Al 3. The claim14

aut oi m3§r9 1@3@8@6‘5?’(6 Oid%g]é g%’t‘%“’f?l}‘ %ﬁ?g’hg r}g‘lﬂr{‘]~J ot has
CONBbREMAEWRIhBYSEcWhdh dbdRUED EDY bikeaBuP 308 Da, inclusive.
rheumat oi d arthrltls and psoriasis. 154. The nethod of

claim 149, wherein said genetic disorder sel ?%
from t h]é‘}lgrmﬁoéblﬁéﬁeﬁ clagm d @8 awlereig saidaan! *’il@él Tycol has

Oy i,

met hod of claim 149, wherein said neurodegenerative
di sor det32. Sl‘hadohquhte of «:laﬁndQBsWharﬁm saiﬁmalyﬁkﬁ@@ glycol has

claim 14 n said. ne di sease i s
o Cmel B PeREk b eanai b £ KD a A SO PEL RER R
2004/ 060300 PCT/ US2003/ 041162 -102 157 - The net hod

of cl ai ;M3l4fhe dWARIBIcDISRIEA 1BDY®heRin Aidulgekylbse glycol has
sel ected fromthe group consisting of a cancer, an

i nd poldcolas weighe aEehouh20 KPar odegener ati ve di sor der, an
aut oi nmune di sorder, and a genetic disorder. 158. The

met hod g§4 @l By é%éte ISR ﬂfss% cfAREFpol ﬁkﬁ%ﬁ@gﬂy@a has

from e ‘group si sting reast cer,
utshkmﬂmnam&ﬂﬂﬁoﬁﬂxmwaﬁkﬁm cancer, a prostate cancer,
a testicular cancer, a lung cancer, a |eukem a,

IO S, SO oLy 3030 SEH .
CaGIC gﬁta% CQQH@reSP'E 8&lectdd RRUI BleOfbtRlcoRANERY of ﬁotﬁ@ﬁﬁi and

nec ancer Skl n cancer, a sarconmma
C apmlzn:(anaa,namgs Alahd moinyc an dn‘ragcm;@q thegbiological effects of prolactin

that are mediated by prolactin receptors.

136. The conjugate of claim 109, wherein said polypeptide hormone,
or antagonist thereof, is selected from the group consisting of growth hormone
and growth hormone analogs that mimic or antagonize the biological effects of

growth hormone that are mediated by growth hormone receptors.

137. The conjugate of claim 109, wherein said cytokine, chemokine,
growth factor or polypeptide hormone, or antagonist thereof, is selected from
the group consisting of nonglycosylated erythropoietin and erythropoietin
analogs that mimic or antagonize the biological effects of erythropoietin that

are mediated by erythropoietin rece/aptors.



159. The nethod of claim 157, wherein said infectious

di sease is selected fromthe group consisting of a
whamieeidad di sease, a fungal disease, a viral PCI/EEASF041162

and a parasitic disease. 160. The nethod of claim 159,

wherein said viral disease is selected fromthe group

consisting of hepatitis B,-H¥patitis C, a disease

caused by a cardiotropic virus and H V/ AIDS. 161.

The. method of claim 157, wherein said autoi nmune

di sorder is selected fromthe group consisting of

system 39 Upss Cngﬁgiteﬁ@ﬁ QS 109! NERFBMOKHE 3bliplidgt I0F said
and psoriasis. 162 The nethod of claim 157, wherein
s apadymentst said djtekind.eschemokinse peavtth dadtenen pdigpeptide hormone,

consi stin f anem a, neut.ropeni .t hr.onbocyt openi :
h SR80 . t ?lbq}'\%q'}fe ?t.S% near sagg\is{cgsyzlgm 5 edmlm}es WEBL R ficial
| ngeedsf bBicesastiodl SeRFRrgl{cosalion .of kil cytbEinseétatbkire,
cl ai m 157, wherei n sai d neurodegenerative disorder is
mugrowith &acksjos pelypeptidedermange net hod of cl ai m 157,
wherei n sai d neurodegenerative disease is

G eut zf pddit 2 Jakoh G R GRASEnYsitfhAdbRiRnghd L5585 e of claim

109 and a pharmaceutically acceptable carrier or excipient.
140. A kit comprising the conjugate of claim 107.
141. A kit comprising the pharmaceutical composition of claim 108.
142. A kit comprising the conjugate of claim 109.
143. A kit comprising the pharmaceutical composition of claim 139.

144. A method for preventing, diagnosing, or treating a physical
disorder in an animal suffering from or predisposed to said physical disorder,
comprising administering to said animal an effective amount of the conjugate

of any one of claims 36, 38, 107 and 109

145. A method for preventing, diagnosing, or treating a physical
disorder in an animal suffering from or predisposed to said physical disorder,
comprising administering to said animal an effective amount of the

pharmaceutical composition of any one of claims 37, 72, 108 and 139.
146. The method of claim 144, wherein said animal is a mammal.
147. The method of claim 145, wherein said animal is a mammal.

148. The method of claim 146 or claim 147, wherein said mammal is a

human.
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149. The method of claim 144, wherein said physical disorder is
selected from the group conmsisting of. a cancer, an infectious disease, a

neurodegenerative disorder, an autoimmune disorder, and a genetic disorder.

150. The method of claim 149, wherein said cancer is selected from
the group consisting of a breast cancer, a uterine cancer, an ovarian cancer, a
prostate cancer, a testicular cancer, a lung cancer, a leukemia, a lymphoma, a
colon cancer, a gastrointestinal cancer, a pancreatic cancer, a bladder cancer, a
kidney cancer, a bone cancer, a neurological cancer, a head and neck cancer, a

skin cancer, a sarcoma, a carcinoma, an adenoma and a myeloma.

151. The method of claim 149, wherein said infectious disease is
selected from the group consisting of a bacterial disease, a fungal disease, a

viral disease and a parasitic disease.

152. The method of claim 151, wherein said viral disease is selected
from the group consisting of hepatitis B, hepatitis C, a disease caused by a
cardiotropic virus and HIV/AIDS.

153. The method of claim 149, wherein said autoimmune disorder is
selected from the group consisting of systemic lupus erythematosus,

rheumatoid arthritis and psoriasis.

154. The method of claim 149, wherein said genetic disorder is
selected from the group consisting of anemia, neutropenia, thrombocytopenia,

hemophilia, dwarfism and severe combined immunodeficiency disease
(“SCID™). -

155. The method of claim 149, wherein said neurodegenerative

disorder 1s multiple sclerosis.

156. The method of claim 149, wherein said neurodegenerative

disease is Creutzfeldi-Jakob disease or Alzheimer’s disease.
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157. The method of claim 145, wherein said physical disorder is
selected from the group consisting of a cancer, an infectious disease, a

neurodegenerative disorder, an autoimmune disorder, and a genetic disorder.

158. The method of claim 157, wherein said cancer is selected from
the group consisting of a breast cancer, a uterine cancer, an ovarian cancer, a
prostate cancer, a testicular cancer, a lung cancer, a leukemia, a lymphoma, a
colon cancer, a gastrointestinal cancer, a pancreatic cancer, a bladder cancer, a
kidney cancer, a bone cancer, a neurological cancer, a head and neck cancer, a

skin cancer, a sarcoma, a carcinoma, an adenoma and a myeloma.

159. The method of claim 157, wherein said infectious disease is
selected from the group consisting of a bacterial disease, a fungal disease, a

viral disease and a parasitic disease.

160. The method of claim 159, wherein said viral disease is selected
from the group consisting of hepatitis B, hepatitis C, a disease caused by a
cardiotropic virus and HIV/AIDS.

161. The method of claim 157, wherein said autoimmune disorder is
selected from the group consisting of systemic lupus -erythematosus,

rheumatoid arthritis and psoriasis.

162. The method of claim 157, wherein said genetic disorder is
selected from the group consisting of anemia, neutropenia, thrombocytopenia,

hemophilia, dwarfism and severe combined immunodeficiency disease
(“SCID”).

163. The method of claim 157, wherein said neurodegenerative

disorder is multiple sclerosis.

164. The method of claim 157, wherein said neurodegenerative

disease is Creutzfeldi-Jakob disease or Alzheimer’s disease.



