GLYCOPEGYLATEDGRANULOCYTE COLONY STI MULATI NG FACTOR
CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] The
w@e@son46nppl i cati on clainms the benefit of U SPCT/US2006/000870
Provi sional Patent Application No. 60/643,437 filed
January 10, 2005, U.S. Provisional Patent Application

. j 0) | st O
LI ORGP E ek TEL P Y FTRMBSL X finG
2005, U. S. Provisional plication No.
60/ 684,851 filed My 2?%@% U S. Patent
Application No. 11/ 166 404 filed June 23, 2005, each
of whi ' [ N I ts
ont | 1 orOPSREFRRANEES T O R LHRBABPHCRHON ent o
[0001] [ 0002]pr&entapptication daihsnlye sdniefitid 17 SN Brofvixtdreit Pé@@@hcaﬁon

No. 60158 Py PR IRBA I RS T e B o 601665558
filed MARH DA ORIU5| US. @Mﬂ@ﬂé@a&h@gﬁ?ﬁ&aﬁi&n '6@/694‘@9%1 @&gz

neutroph| [s. The two forms of reconbinant hunan
2005, U.5. Rypyisionall Patesé Applicasionad¥in. 6868MSH hridel Mey 36,2005 [U.S.

patrs BARABPL o R4Sy AR0E S AR e ot e

by refereatd inapentirtsloatRpurpbdey can be used to accelerate
neutrophil recovery from nyel osuppressive treatnents.

0003] G CsF th rbidit f
E:hema% her apyngééﬁiﬁ%ﬂB (gﬂg‘DH%iNU@ﬁ%ﬁ@gapgg:l l e

neutropenia, the norbidity of hl% dose chenot her apy
[0002] g, Siranylaerte golpny FW]@'FIG&@MO& (G E310rs 2 ghygoptetein mhiddietioelates

th ti Wit h s vere
o sur it JRUARKKRR, Sirel ALERH B0 ARG Bl ot oy B0 paggpiter
cells and naatwre mauthmhdst he ape firms oﬁkb&ﬁm@dﬁhﬂhﬁﬁﬁf @CSH frfdlintdaBuse are

onset of ocardi al jinfarction. [0004] The human form
potent sffanef REEopl g&f@-au 89016~"r1%@¥§%h5¥"r3 Srngaietedefdcadyan preventing
1nfect1o{ijs §) lidaRods X3 R ok GRuf t L Lol

18, 1986) . The natu %ﬁ@n%r??gf@%%“g%‘lgu Foddordle,

neutrophﬁ rttomertydrmmmyc}meumjwss% teatndntee ot her of 178 ami no

aci ds. The nore abundant and nore active 175 am no
[0003] aciGOSErdecteases isemottddity ofvahdee cHemethefap® by réfucing the incidence

al

of febrile neugg;?e%]at Ithe morbidity of high-dose chemotherapy supported by marrow
transplantation, and the incidence and duration of infection in patients with severe chronic
neutropenia. Further, G-CSF has recently been shown to have therapeutic when administered

after the onset of myocardial infarction.

[0004]  The human form of G-CSF was cloned by groups from Japan and the U.S.A. in
1986 (see e.g., Nagata et al. Nature 319: 415-418, 1986). The natural human glycoprotein
exists in two forms, one of 175 and the other of 178 amino acids. The more abundant and
more active 175 amino acid form has been used in the development of pharmaceutical

products by recombinant DNA technology.

[0005] The recombinant human G-CSF synthesised in an E. coli expression system is
called filgrastim. The structure of filgrastim differs slightly from the natural glycoprotein.
The other form of recombinant human G-CSF is called lenograstim and is synthesised in
Chinese hamster ovary (CHO) cells.



products by reconbi nant DNA technol ogy. [0005] The
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[0009] The attachment of synthetic polymers to the peptide backbone in an attempt to
improve the pharmacokinetic properties of glycoprotein therapeutics is known in the art. An
exemplary polymer that has been conjugated to peptides is poly(ethylene glycol) (“PEG”).
The use of PEG to derivatize peptide therapeutics has been demonstrated to reduce the
immunogenicity of the peptides. For example, U.S. Pat. No. 4,179,337 (Davis ef al.)
discloses non-immunogenic polypeptides such as enzymes and peptide hormones coupled to

polyethylene glycol (PEG) or polypropylene glycol. In addition to reduced immunogenicity,



native hG CSF, including attachnent of PEG groups,
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U.S. Patent 6,399,336, and U.S. Patent Application Publications 20030040037,
20040132640, 20040137557, 20040126838, and 20040142856, each of which are
incorporated by reference herein). Methods combining both chemical and enzymatic
synthetic elements are also known (see e.g., Yamamoto et al. Carbohydr. Res. 305: 415-422
(1998) and U.S. Patent Application Publication 20040137557 which is incorporated herein by

reference).

[0013] In response to the need for improved therapeutic G-CSF, the present invention
provides a glycopegylated G-CSF that is therapeutically active and which has

pharmacokinetic parameters and propetties that are improved relative to an identical, or
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linking groups include sialic acid moieties that are derivatized with PEG.

[0017] The polymeric modifying moiety can be attached at any position of a glycosyl
moiety of G-CSF. Moreover, the polymeric modifying moiety can be bound to a glycosyl

residue at any position in the amino acid sequence of a wild type or mutant G-CSF peptide.

[0018]  In an exemplary embodiment, the polymeric modifying moiety is bound to the
glycosyl linking group, generally through a heteroatom on the glycosyl core (e.g., N, 0),
through alinker, L, as shown below:

Ri—L—S3



avai | abl e nono-pegyl ated filgrastim (FIG 4). [0015]
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[0021]  In Formulae I and IL, R? is H, CH,OR’, COOR’, COO'M" or OR’, in which R’
represents H, substituted or unsubstituted alkyl or substituted or unsubstituted heteroalkyl.
The symbols R, RY, R’ R®and R® independently represent H, substituted or unsubstituted
alkyl, OR®, NHC(O)R®. M" is a metal. The index dis 0 or 1. R® and R® are independently
selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl or
sialic acid. At least one of R®, R*, R®, R® or RY includes the polymeric modifying moiety e.g.,
PEG. In an exemplary embodiment, R® and R®, together with the carbon to which they are
attached are components of the side chain of a sialyl moiety. In a further exemplary

embodiment, this side chain is functionalized with the polymeric modifying moiety.
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serine, lysine, and short oligopeptides, e.qg.,
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[0025] FIG. 2 is a scheme showing an exemplary embodiment of the invention in which
a carbohydrate residue on a G-CSF peptide is remodeled by enzymatically adding a GalNAc
moiety to the glycosyl residue at Thr 133 (Thr 134 when methionine is present) prior to
adding a saccharyl moiety derivatized with PEG.

[0026] FIG. 3 is a plot comparing the in vivo residence lifetimes of unPEGylated G-CSF
(A), chemically PEGylated G-CSF (B) and enzymatically glycopegylated G-CSF ©).

[0027]  FIG. 4 is a plot comparing the activities of the species shown in FIG, 3.
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usef ulpy ' t ' i ucture
of exmTATEDIBSERIPTION OF Jyi SRVENTTId AND
CWP-si al i ¢ adTHERREEEBRENEMRBODINEENTS. Structure of

Linear CMP-sialic acid-PEG (e.g., 10 kDa). [0025] FI G
M&I%t-f%'—sa schenme show ng an exenpl ary enbodi nent of the

[0031] | NPEXE, ipary(étnym;jgcr og; pmpp&y@ﬁ@y@eﬂeg@ic@y%&om%bﬁb@&m,
eptide i s renodel e bé/ enzymatical 'y adding a Gal NAC
fructosyfiet icpsy 1t Gel. gplgetosl ol dicdeecaty | mctosaminy PHlct dacosyl:
2 LR e 1] r . PFLQr addi ng. a )
GloNAGHARRLEE A AATN: Fal s Pl BB iBT oot
xylosyl;iNeuwh op :siatyl ganatngtyﬂl%u?dmﬁni};lm Si4, ’silallyll eﬁNgmjla@ﬁldgfégﬁiéjélﬂﬁ%EP;?f
unP ate F (A, chemcally PEGyl ate F (B
mannos%fﬁt? %VFF&@P&FWW@FW@@@%@%@@&SF (C). [0027]
_FIG 4 is a plot conparing the activities of the
Definitigh$cj es shown in FIG 3.[0028] FIG 5 is a synthetic

00321 SRR e B ARG CTRL AL SRS
have thet sameanenilgadseonohiortin endenstent byone ¢ RhryFkd intthe B8 which
this invq?ﬁgﬂ‘%%@)%s. C%}ecnse'r:alfjl r,nch%%o%lcelnglafc’uﬁg gs%%%lee?éin Erllzd hle lljablggtc}ryl >
procedures in cell culture, molecular genetics, organic chemistry and nucleic acid chemistry
and hybridization are those well known and commonly employed in the art. Standard
techniques are used for nucleic acid and peptide synthesis. The techniques and procedures
are generally performed according to conventional methods in the art and various general
references (see generally, Sambrook et al. MOLECULAR CLONING: A LABORATORY MANUAL
2d ed. (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., which is

incorporated herein by reference), which are provided throughout this document. The

>

nomenclature used herein and the laboratory procedures in analytical chemistry, and organic
synthetic described below are those well known and commonly employed in the art.
Standard techniques, or modifications thereof, are used for chemical syntheses and chemical

analyses.



am no acid variant, wherein the first amno acid is
met hi onine and there is a threonine residue at Thr

wa b6/ 0BEEY | D NO. 2 is a 174 anmino acid vari ant Rii/vk20b&e00870
the sane sequence as the 175 amino acid variant execpt

[0033] t haAl] bligoda6AHAGk J@Em&irﬂe%?n ‘F]Lérde@s&ﬁiea gmﬂ'fr {3y %mtng Sr abbreviation

sequence begins with T and I's a threoni
for the n@?srqdu@nasanggmdq ©Gn., ﬁa@ qu@%G]Jy ﬂl@onﬁgufatlanbﬁﬁieglycomdlc

bond (OF ér? %f ﬁiﬁ &ﬁg) %]ﬁft? l : rsg{(])%I [g}%sq% gcg{lg gpfséghell;_r?d@ invalyed in

ol R et e

GlcNA@R@ERWQMpm@ymmat Farestef@0adf]staRHGd glycoblology

o5 O TPl 5 B BB S

| act acet I act gsam ny

[0034] g?u@ic ose/ L@cf%&ee c%sg% %gegm:lprg end m\cha n%pﬁqlgglyg end,
whetheMa e thefm&ilﬁﬁﬁ%ﬂﬁﬁb r@ﬁ%in%teﬁd i factBH! @lﬁ*)f g sdlé'%“'ﬁ'f accordance

si al or N-acetylneuramnyl; Sia, sia
with acmé@é&mqmém@m qiggosacmmemmp@te@ heheis pshﬁntthe namebducing end

an thereof. Definitions [0032]

on the lgﬁ%ds{glte& (ﬁ&n@ifqldt%%mﬁggts all technical and scientific

t aII hav h ne neanlng as
100351 oA 5 il Sr D BB o eshRst o R LT R P FRODR G
carboxyiz!itéd §L€gai/§h I'tHe théNt %oﬂnfﬁ(ﬁriﬁérﬁ?ﬁbr ke 'tlﬁ"b?a‘-hc AeRNBhAN 1Y N-{BE1-

nomencl ature used herein and the | aboratory procedures
neuram}fﬁc e (2- ‘éﬁp‘(50?@tafmépéeﬁzdléw)g’eﬁﬁl}’m-ﬂag@axnormna:tn@maabs -J-onic

R Sh s S C TR TR
glycolyt- aahmnqmem@(meumrfmumggcih evhickadhé W- @dwyl RERI SfNeuAc is

s The techni ques and procedures are generall
hydmx)aéﬁe?&o d slete peif Aty mesbee i -keied- d@étimagulpwmmcuéﬂ{{DN)
UL AORON A ENBh A SIP BRI Y it

21811-21818 419900985850 Buhuieprd Pepinioat smlla:tmichtsuélyasc’x ﬁcl-cé acyl-
ncorp rated herein
Neus A ke o PR B ot A bt Saihed kB Hbioro-ReRSAC and o-
azido-9dREXNBIRLSAJ T review of the sialic acid famﬂy, see, e.g., Varki, Glycobiology 2:
25-40 (1992); Sialic Acids: Chemistry, Metabolism and Function, R. Schauer, Ed. (Springer-

Verlag, New York (1992)). The synthesis and use of sialic acid compounds in a sialylation

procedure is disclosed in international application WO 92/16640, published October 1, 1992,

[0036] "Peptide" refers to a polymer in which the monomers are amino acids and are
joined together through amide bonds, alternatively referred to as a polypeptide. Additionally,
unnatural amino acids, for example, B-alanine, phenylglycine and homoarginine are also
included. Amino acids that are not gene-encoded may also be used in the present invention.
Furthermore, amino acids that have been modified to include reactive groups, glycosylation
sites, polymers, therapeutic moieties, biomolecules and the like may also be used in the
invention. All of the amino acids used in the present invention may be either the D - or 1. -
isomer. The L -isomer is generally preferred. In addition, other peptidomimetics are also
useful in the present invention. As used herein, “peptide” refers to both glycosylated and

unglycosylated peptides. Also included are peptides that are incompletely glycosylated by a
8



nonmencl ature used herein and the | aboratory procedures

in analytical chem stry, and organic synthetic
waemeni4aet bel ow are those well known and commeeii/ysS2006/000870

enployed in the art. Standard techni ques, or

L ' r used for L Caly S:
systom [FREGRG&0S AP BogtlUEs £8L o pictutSiive B, SAUARL LAy
AND Biatsspn$trecdraviBioA@Dps, REesiDEs hsd Pﬁbtltmg,ﬂﬁ Waigietei(if, eds., Marcel
breyi at i far _the non-reducing saccharide (i.e.,
Dekker&?‘)'?lofd&m' 2&@@%; ‘the configuration of the glycosidic
bond (a or b%_ the ring bond (1 or 2), the ring _
[0037} o dibeitesm ‘Greptidrcqngiasts, nipfera dxsnseies ef ihavwiention imwhieh a peptide

is conjug&@@ withra Iﬁodiﬁe? g%g%fe as?gea £3afnd fign the name or

brevi ation o educi ng Saccharide (i.e.,

€] . haride i,s preferabl ranose. Far
roossy 2 ey Gide A5 RAES S mlhrBy G Ae dn TR Shtpp st o
well as aafericldednglogh atd ¥aiiol RIDamMRK hat Elincliba iP4 frankStkmilar to the

Press (1999). [OOSA%HO I gosaccharjdes are consi dered
naturally gegiting ampegidsn fagnallnaeruaingaming acids A there, enppdadrhyrthe

. i.de: [ e isipn fact a
s P68, SREEBRL S  SAUMIBEDE, b
carboxygbrtamatt.znd (e phadiphgsesine c Aatihd esid anslogeptets ®odngiotinds that have

ith the .ngn-reducing end on the left and the reducin )
the samg el FHRHER FHITS RGBS QoA S PHds b 8 PpeR dat i
bound t6 @ hgdogBR ARAFbORY Eolf ! amifd gfupCarfiBmbe Qro%?,g Qg.’é%ﬂgﬁk?é?ine,

sugars. [fhe nos conmon nenbér of the sral
norleucingnpgthicninenulfexide, methiomirermethglsiulfonium. Such analogs have modified

R a1 RS e B R ST R Wi
structurdlesAgatuily NEdAYing AmsRcavidl ARIIRLAci®@Mitbigesiraftd 16 dhémical
colyl- neuram nic acid (NeubSGc or NeuCGc), in which

|
compot'?ll_a% K Bvemytrugiues ipalds diGse from Hipdieasep] chestical Atragiimecf an
i AT 1 FRE SIS eyl oo

IR R A -
occurring@ibitedraty thatds snysidtichll £ 8dded dntoCanPeihidls a&id©R adSyRsyl residue
9-0-C 1-C6 acyl -, NeubAc |ike 9-O 1 actyl - Neu5Ac or
of a peptideyinyg Biogess & HisApveniog e dhg npdifidouganis selpgted frameenzyme
o0 d . . the.aialic )
s R SRBRR L ISR, o A Bl ST
activated $9829 (e. 5 gy cosylAnilidss, gBvesyishesylatebpirabxakis thanek neither

T N BT
“modifySRETRIOUP.H SUsRulanSdiR)iNg BlouBfinclude, but are not limited to, PEG moieties,

therapeutic moieties, diagnostic moieties, biomolecules and the like. The modifying group is

preferably not a naturally occurring, or an unmodified carbohydrate. The locus of
functionalization with the modifying group is selected such that it does not prevent the

“modified sugar” from being added enzymatically to a peptide.

[0040] The term “water-soluble” refers to moieties that have some detectable degree of
solubility in water. Methods to detect and/or quantify water solubility are well known in the
art. Exemplary water-soluble polymers include peptides, saccharides, poly(ethers),

poly(amines), poly(carboxylic acids) and the like. Peptides can have mixed sequences of be



procedure is disclosed in international application WO
92/ 16640, published October 1, 1992. [0036] "Peptide"

WO 2Goe03446D a pol ymer in which the nonomers ar eP@USI06/000870
acids and are joined together through am de bonds,

compost SRRl SELELE i 0 LRI Wpghaice
poly(sidbicaicihi Aa, expiphayy poly(iine) iapdlyiiahplanggiptolR Polg(etiyihe imine) is
an exen ricl udgyd. Ami ng a]gfl ds tgat. are not gene-encoded may .
nplary BOLauRGy apd PeiYECHlied adid 15 #yeprrseAtiveRaly (FambRsylis acid).
am_pno acids that have been nodified to include
[0041] igpgyr@qr&%@),on@ 0§ the Waten-sobble pelymer pam hansdycthylene glycol)
. e i i et ' ke .
i PRREIBOEH | £ fIRIFL ERir L ATRLESHLSB 0 i S o
use in thesprdctiae of s p;vestemt andrthigrthé ose ofale *QFF@EG{]@; pcﬂi’(etél@}ene lglycol)
.. - Lsoner. T L.-isoner,is. generally preferred. In
s nend o St B BTG e v Tab BB e ne
poly(ctipl&@RaiicolyiMeny bPhis foﬁ%s,%ﬁ@lqdﬁ%raﬂ&&?r PHRE Hﬁﬁlﬂ%i'onﬁfeﬁﬁ,s to
. both cosyl ated and ungl ycosyl at ed pepti des. SO
multiarmeg PE&@&@‘P e phraerbed P ﬁ%t pemdent REOr(pée.dtEsH yr related polymers

having %%e?’&gﬁége%r?c‘éilomrﬂ ﬁ?\é)\%}p%@%ﬁ@ ?cgt&glég{ygx?e% _%c B’ge)fﬁxplgﬁgewith

ener a
degradabldHMkaZENMh&™R. Bl OCHEM STRYOF AM NO ACI DS, PEPTI DES AND
PROTEI NS, B. Weinstein, eds., Marcel Dekker, New York,

[0042] P. 12R Holyh2G DhektHoBO 34 belligeat 6F FanfifRAL iBQEncﬁE’ch&lQﬁmte?bé{c bones
refers to species of the invention in which a peptide
are gengrallylopgwiyie thelanii € Mpigaliss dibranslied pofsimenbassetenfralrtiranch core

) ' “ani no,acj,d" refers io .
ey A0 E4 P00l 508 1 005 e Sshed o
commouly vaed imbrawdhed fotalsags canbe propaRd d9iadditionBf EG§lehbakide to

. function.in manner simlar to the natural
various 88]3’8#

I
r $UG 28 BIvsErohdea@erykeital and sprigiob Fag mtraﬁbrﬁ@cla@pw can
.1 h i
o e AR AR BSOSt By Hine o
can be rhgrdsantgdoingenerel, fogm as R(PHG DL, amebich Rarepresents the core moiety,

such as SRR R el and o Sieve ™ s el ks Mylicirmed PEG

molecul@$, sacHa b de¥cried ¥ U QPR S oI | is 1 é{ﬁ;&,
that is bound to a hydrogen, a car boi(tlvlhﬁgl’rl%%g?@gﬁﬁ

referencghierrin by isugntiretinoranalsr bgrugepas the golynieo hadkboname,
nor | euci ne, nethi oni ne sul foxi de, nethi oni ne net hyl
[0043] suMaiather pBljoteraazlatsyssuitable forahe fiventidR. Grodyina Haeklighnes that

e o R G Pl TR BT DA RS oA e
in the 1n§ﬁ1§irgng WSW s@idbib pAnBR 1ALk, BulRE hESlihRELTS oft@r
poly(alkylene glycols), such as poly(propylene glycol) ("PPG"), copolymers of ethylene
glycol and propylene glycol and the like, poly(oxyethylated polyol), poly(olefinic alcohol),
poly(vinylpyrrolidone), poly(hydroxypropylmethacrylamide), poly(a-hydroxy acid),
poly(vinyl alcohol), polyphosphazene, polyoxazoline, poly(N-acryloylmorpholine), such as
described in U.S. Pat. No. 5,629,384, which is incorporated by reference herein in its entirety,
and copolymers, terpolymers, and mixtures thereof. Although the molecular weight of each
chain of the polymer backbone can vary, it is typically in the range of from about 100 Da to
about 100,000 Da, often from about 6,000 Da to about 80,000 Da.
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conmpounds that have a structure that is different from
the general chem cal structure of an am no acid, but
W@ b@b/of44eTtion in a manner simlar to a naturabdHUS2006/000870
occurri ng am no acid. [0039] As used herein, the term
0044] " MOl Rd cutvE® §f SAGe» ih¥a o
[ ! non- r? atura Pg@%% ﬁ‘r‘ﬂrr‘ﬂgng‘r égrjg aas %ﬁ&%lhé? ﬂ?escomeXt of
admmw@qmggrmlapudd: Hsugad dedtient) io daﬁn@lras notaharbml under dhegduyCOthyd
., residue o tide in a, roc ss of the inventjon,
desribdiife e fruriie heviemilliuions drapiensspderdonst time
ﬁomze}mllﬁﬁm@g, but not limted to sugar nucl eotides
(mono-, di-, and tri-phosphates), activated sugars
[0045] (€ 'Igle’terﬁ{ Sy Glal‘t'/d Esustld M&thl:ﬁyg tﬂ@scs&ﬁk&tt c%n‘fﬁg%ten
sugars that are neither activa nor nuc
peptide dmgriofai patientupatefined acthe amnedltyreﬂlfonplamabmmeﬁkrmmfbfa drug in

et L L e T R P R e i
peptide ﬂﬁigﬁielpeﬁdmgj bﬁi&ﬁﬂﬁﬁlb ¢loMh&d ﬁl@&lanﬂhﬁ ”ﬁhﬁﬁiﬂlﬁ%n ae{}ﬁ’l dee

The nodi fyi'ng group pref erab
mechanrﬁatsmu krgpwm@m Py gUsuﬁllyaalphmnhbm halfmwcmh yldﬁmdesuch that

e T} LSS TN AT 0 AL TS
clearandenﬂﬁ}\zaveﬂ veitlggoteid dgs bat oe, RddrRInen é)k(ﬁ&idnﬁ?éd % the a
tjde refers to

040] The term "water-sol u
bloodstRgReiecaibar Iavdviodaranes BUEFY Itps gpe ghicosylated peptides,

rapid b Beé?é 1831'8515&3%%1 | }ﬁgbg Eneede-{ﬁ[dlmg feck og%ﬁ}elﬁgcr%}ﬁgg%x f gr?({&ﬁel%l
cells thaﬁmce grigo tantmlirel galagtoss, N -aaetyﬂga:latcpmpﬁm&j ebaceeﬁgmb@erahﬁlm

s RSBl BRI AR i RO L G20 025 00
for molRRRSRASACLRctiRe RIdAEI€ ﬁﬂi‘ ﬁpr@ﬁhﬁt‘tel% 691D) RRk/BE %Bééiﬂ%edr non-

An exenpl ary pol ysaccharide is poly(sialic aci
specific aypaiep ylefﬁblosﬁétllh@ﬁs}le?r sGboolng@ylhwremy gh}glwuin)nal sugars (e.g.,

selctofS e X Eel b AR o A ont Sn Py GBI B RS: Dl o

receptoxa(tlnaﬂ Yecopfi@d HHesd ElfgaﬁmHyﬁiay ah@@lﬂﬁ@ﬂ@le@ rtéﬂ%ctlve radlus and thereby

vvrillter sol ubI e g}gl ynmer_can be pol y(ethyl ene glycol)
decreasq the yoluspergt disgRanjery and; tissugwniake. Bisrebraolonging tRerlate beta phase.

Thus, th@t sern%tp%t%% g@%fﬁm@ﬁ 3{1 4 ggg gﬁ%ﬂ ta% lb@%a s e fflvets ey

practi ce |s I nven e use
vary depeadmg PEGH dre 9izd, y(a&i dfiglosylefions ahd othsr partuaeidsad @ Wl known

in the abgBintie SRR sBi ey BHRYIRE i Fphd b PhmipcaRpapiofainologs (1997,

DFA Crb@iniin ahaqdmsiﬂaglaale@xm Rdad Mibi '
nul tiarmed PEG, forked I%EG b@gﬁ%%%%rggﬁﬁ%mlPEgo)

[0046] (1 The td2h HcobbhiBLRBnPUYRES Berein, refers to the enzymatically mediated

conjugation of a modified sugar species to an amino acid or glycosyl residue of a

polypeptide, e.g., a G-CSF peptide of the present invention. A subgenus of
“glycoconjugation” is “glyco-PEGylation,” in which the modifying group of the modified
sugar is poly(ethylene glycol), and alkyl derivative (e.g., m-PEG) or reactive derivative (e.g.,
H,N-PEG, HOOC-PEG) thereof.

[0047]  The terms "large-scale" and "industrial-scale" are used interchangeably and refer

to a reaction cycle that produces at least about 250 mg, preferably at least about 500 mg, and
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havi ng one or nore functional groups pendent to the
pol ynmer backbone), or PEG with degradabl e Iinkages
w0 b@se7467 [ 0042] The pol yner backbone can be | PCEEE2006/000870
branched. Branched pol yner backbones are generally
mo [ t1. ' . .ymer_has a .
ro PRy o lchat R U R coboni Bt BESECtpRYTSE ¢ 3G Feaction
cycle. pol ymer chains linked to the central branch core. PEG
is comonly used in branched fornms that can be
[0048] pr ePiwer texin, b'glyadshil dinkingQir owd, hyd wee h&’éirﬁ%fdr@td/@gliy@é{ﬁll residue to
. ol yal.s, such as_glycerol, pentaerythritol and
which £3pdilYiBk erobpde. go RECHROISDA HeheRmBiie mpias Piemalscwe) is covalently
attache@@hé i o9 1 ine. e
. br ang edgyégﬁ%/l(ﬁgﬁl@é%e%%%gﬁwg %I%ggeorg%rré%élﬁl? grao filﬁe
conjugaienksrthe methods afthRinREGoG heri‘dlncoshi lidkify greppebesohites thealently

attachefi R ETR Sl iRt oS PostidrutheREY HASiAL ek pgoptdo an amino
acid andVet glguds§bresiue bn dlfe pdpaae Ae%wcbgﬂgiiyqﬁggr& ”Ffé‘g%ne'r\ﬁlyndeﬂved

2,932,462, which is incorporate ef'erence~her el
from a rodqified @ygar’t it the coaymatiositapement off thes mddéfigldugairio an amino

; .0t hgr Rpol Fs.are also suitabl e,
i s SE DRSS NS0 AL RO 054 S0 LB
derivedrstmetpeepthatds degradbdniirizig-fomhatioh &f mudifink@euRniodifREGHEar

i, are particularly useful in the invention.

300 ini, ar
cassettcle OBt >SaR A BBAE FprolapsredusEpider thgiycass limsing group

(W Wyl & , | .
may be M B e Ty B i s R ey

from a gbr?nsgl ma'rethimlrvdpiyﬂé ﬁfeeslagdh;ﬁﬁdé m@lﬁdmbtrtﬂ?ﬂ like ,theI moﬁi ing group and
to the I‘%gqié%g ?ﬁﬁ{e&pﬁé&eaggg{d%g%dde ,Oe. gy,(og(ic?izédrj Ie.cg.,allaycs%di?mz ’
tape&day, M g LY4{P5
metapeld®y d),' %ﬁﬁﬂoﬁ?{ﬁﬁ%@‘g{lgg %rt)‘o eﬁg’}/‘%nstfgﬁ é%zfeéﬁ@e%qélegfv&)f%om a
naturallp @PW&%& ghgqsaqchpxiﬂey bNadditign mﬁlgégmgmglg‘mﬁﬂ(sv)ﬁ)r ,r?qrﬁblc‘eﬂ oéiéne or more
1bed in U S, Pat. .5, , 384, ichis
glycosy?ﬁ%gﬁﬁ%ad?aé?tB?cc}lglf‘@‘? %ﬂ%&ﬁer eininits entirety, and
copol ymers, terpolyners, and m xtures thereof. )
[0049] Al ﬁﬁlg%ﬁpﬂ ttﬁrgewbé) ’é’@lﬂ%{ awegﬁlpre@ﬁ, refgrsiio speaies that willeelectively
localizeRR b YaRicula iy, 1 | hdki i
o e e TR -
recognitieroeh rpleerlaslebgmibents, makivolar sBO 000 tigefifDdotht dih@njugate,

ST u r the curve. or " ', as, used_herein_in the

onio iniefle A ORI t5ekong (e et aarciimamp f gting an

agent tol aSpagidul ¥edsi@Sorlrgioh afty IR wiNE Wosk BESIGH LY heldf@ Exemplary
desc¢rj bes the concentration of drug in systemc

targeting mogsiics inchKleiantibodiess antikady feagmentsymarsferrin S glyweprotein,
coagulation factors, serum proteins, B-glycoprotein, G-CSF, GM-CSF, M-CSF, EPO and the
like.

[0050]  As used herein, "therapeutic moiety" means any agent useful for therapy
including, but not limited to, antibiotics, anti-inflammatory agents, anti-tumor drugs,
cytotoxins, and radioactive agents. “Therapeutic moiety” includes prodrugs of bioactive
agents, constructs in which more than one therapeutic moiety is bound to a carrier, e.g,
multivalent agents. Therapeutic moiety also includes proteins and constructs that include
proteins. Exemplary proteins include, but are not limited to, Granulocyte Colony Stimulating

Factor (GCSF), Granulocyte Macrophage Colony Stimulating Factor (GMCSF), Interferon
12



fromzero to infinity. [0045] The term"half-life" or

nti ", as used herein in the context of adm nistering
w@2@ept446e drug to a patient, is defined as theCT/US®06/000870

required for plasma concentration of a drug in a

e R 0 Dl AT B A0S Ty Tt el 2% e v

Vila, VIEAED B, Huriad Ch&icﬁn@GSﬁd@%ﬁlnf(ﬁ@@nF&ﬁ‘éle Stimulatin,
redistributi on, and ot her nmechani snms "wel known in the

Hormong (SH)guk I ignizinedhermong (bE) andhatiborly ﬁE@na?Téteﬁéf(ﬁ geBumor
d th
Necr051§ 1y clggli 1??({?8{05] gnﬂﬁ{r}? cpcﬁ)%’f‘c s1ogrf\p%§&mf}é € a s \;Vlo ciated with

05t 150 08 P A i,

which vﬂ&n&bmbﬁﬁatv\qﬂmﬁe @bxgﬁgzﬂ@ E&alﬁ@fh% 'cbh;\(lgaes’ alliviBPat is non-reactive
syl ated pepti rapi d beta phase cl eéarance na

with theflub oGt BV ome. EpREpEs vl it 0, any of the
standarcﬁ@ga?fnggf{u'tl 1 chft elrsSchﬁ Ak aﬁ_ﬁgsgﬁ?{ezo%if Fedryapﬁe S(ﬁ’lﬁ@ﬁ tﬁvog &

act osam ne, ucosam ne
emulsions sﬁahcae sd/wsﬂid:rmmrls1bn:taad pafews t@b@aff W@ag@genm @ther\/daﬁqers

o T i L Bk oL S oo
such cai?RBCdohtan Q}Ecqﬂgﬁ’cs m%s fstatclt! i AK SuddP Qeﬂﬁh‘g?ﬁés of 'aa Noelatin,

ti ssues. A ycoPEGyl ation ray éap termn
stearic 6(061 . Saltgﬁlbm@f omgngmm-(u@elcying sﬁlearateowbu;ma@)tab&m ﬂats desisbyums,

e cl.earanc e tors that
ghycols, i 86 kBR oRiR0Rs P ARG oAt ER HR0 Hhoih il Vo: hd etydF additives
or otherghdredibnty & CoadosiGod bnifieifich 8&tieR%ee fRRuLMIBEWS known

distribution and tissue uptake, thereby prolondging the

Convenq%@bmﬁ@f’ﬁs phase. Thus, the precise inpact of
ycoPEGyl ati on on al pha phase and beta phase
[0052] h aIAfS-qSTv‘d' e jadmziniptediogd matiang oxap axhnmimxaﬂomeldrrﬂmaﬂrmomfas a

suppom%r('y %%égega%mtg&mn?rﬁg?n%t&s( Slffg%zﬁ]? algfnsffaﬂ'%s?lill?ri, llqsgonaim

intranashlostsdbéutarRbay amsiaistraEed, oBtR!iBHMGIRANT 6 JRW reldds é\devwe eg.,a
Crommelin and RD Sindel ar, eds., Harwood Publi shers,

mini-ospeHe BRFAMC t]beps@gspt Ai@@pstrthggml])y Fyaoptgripsluding parenteral and

r
o B O e 5 AR 405 s
includes pgc;iiﬁxax&nox&mﬂﬁm@mﬂm thtararghigleoBiythddrasi, dubcidtnedus,

o GOt S e AT ot S B2 T
tumor, €. %' e R z?a@fﬂo@l%' RfinistrtiM G bl Bﬁe&ﬁqb e 3ehoP aRYBr Ribo tissues

e nodi
surrounding the tumor, Other modes of delivery include, but are not limited to, the use of

liposomal formulations, intravenous infusion, transdermal patches, etc.

[0053] The term "ameliorating" or "ameliorate" refers to any indicia of success in the
treatment of a pathology or condition, including any objective or subjective parameter such as
abatement, remission or diminishing of symptoms or an improvement in a patient's physical
or mental well-being. Amelioration of symptoms can be based on objective or subjective

parameters; including the results of a physical examination and/or a psychiatric evaluation.

0054] The term “therapy” refers to "treating” or "treatment” of a disease or condition
Py

including preventing the disease or condition from occurring in an animal that may be
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sugar is poly(ethylene glycol), and al kyl derivative
(e.g., mPEG or reactive derivative (e.g., HZN PEG
WQ—IQIIO@OFE@ thereof. [0047] The terns "I ar ge- sceC’EUSENE000870
"industrial -scale" are used interchangeably and refer

predlspbébdeto "d‘i‘@&iﬁéa@@ bﬁb’ﬂe?n&t&%& a’g% ﬁ'(%ocg ehib t%ﬂ%h%o%?so&tthgégease

, preferably at lea
(pr Oph)éa@mére@bngnthunhlbasg tlabimmw(slywmxg off argdsxmg) {to d¢weliaintend),
on of a s rea cl.e. [,0048]. The
providipg et BBt ShnBlomner s ¥sTist of eelosadcminding phlindre
treatmeht), éhdleHEABY thel dsehsbRatisth f group
(2 g., PEG %/rmeety, %grapg\é% ?ESlﬁnDngt%,dy%?%?ml ecule) is
[0055] covpﬁeete&h Yef®ddid6 A unt® %?“:91 HEQTF Lt cflaétﬂ}é't@’g & QB f& 1Q§11y
the nodifying group to the remain e conj
effective gmopat"rastahy genuhaticaly equivaltitderm tieans'thé ymomytl thdlﬂ whem g

admlms%rgélI Po ?IP%IO Sy Fotr gl‘ogtgllcgg]ﬁﬁ 5%1 a{l%.'g gg‘nﬁt t?)ﬁgfl'egtg} q%ﬁggrgggrﬁqat

dlseaseIo an am no acid and/or glycosyl reS| due on the
peptide. A "glycosyl linking group” is generally

[0056] derTheadrmh FRMkRd" fareisfid ﬁ%a%éé&?{hat Muﬁ&&tﬁﬂé%@s‘eﬁﬁall free
attachnment of the " sugar" to an d

from cogionents.gikigh exel uSﬁdsm riaducefthe mateptabtli’d@spffdeecogquates v the

ca ac 1 de ved struct
v, 10 08 S0 R, R N SRSt ol e o
compor@ntsuﬂnﬁmﬁoﬁm&l@ a‘éb@xﬁ;ﬁan@@ﬁ&ﬁhﬁeﬁa( i@-the mn@tﬁl‘eqfééd rﬁﬁﬂé fe
formatjon- ction or the glycos I|n I ng

pep‘ude gpwagatﬁa Isa@tq%@a%tpmmm mechisterefiapgesbly. ymmuyglsolated
derived from

pepice S50 f 8 3o A0 B BB L ABE B e

The lowei nikd of the ranggiof purity fgr the pepiidk ddh]dgb&s iLABRUN6®Ns, &out P6% or

te is rade e. g oxi di zed, ., by
about S5 165 e e b a6 Binge phburdy Tt 20¥. Fave 0, ahevipars or
more theh abdig opsyventi on may be derived froma naturally
occurring oligosaccharide by addition of glycosyl
00571 univirhsy ; nit froma
10057] par ent theé)cgar | g)ﬁ K ?{Sag{éﬁ?g& 100 %@o% #‘elr puritids'ar also
preferably ax}gressed gs amangty The heven srd ofhthe ear[ge ofeuftysis bBo@ 9%, @Bout

029, kb o0 o YnhoTBLY ool B s S

92%, aboREG4%] s ISLMHPN R or HBGRQUHA Lﬁiﬁ% ermnants,
nol ecul ar size of the targeti ng ent or conj ugate,

[0058] ' O'P'uﬁt)} &%&fgfeﬁﬁﬂeﬁ %2 ’anﬂgxq &J{égal@eﬁ e%o%roqcﬁalgg 3% betmrziemtensity

ona s1lver stamed gel, polyacrylamide gel electrophores1s HPLC or a similar means).

[0059] “Essentially each member of the population,” as used herein, describes a
characteristic of a population of peptide conjugates of the invention in which a selected
percentage of the modified sugars added to a peptide are added to multiple, identical acceptor
sites on the peptide. “Essentially each member of the population” speaks to the
“homogeneity” of the sites on the peptide conjugated to a modified sugar and refers to
conjugates of the invention, which are at least about 80%, preferably at least about 90% and

more preferably at least about 95% homogenous.

[0060] “Homogeneity,” refers to the structural consistency across a population of

acceptor moieties to which the modified sugars are conjugated. Thus, in a peptide conjugate
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agent to a particular tissue or region are known to

those of skill in the art. Exenplary targeting
wOoicen74s7 i ncl ude anti bodi es, anti body fragnmenP&T/US2006/000870

transferrin, HS-glycoprotein, coagulation factors,

o e ASAU H REH R RS BRIL 00 e P Rl

the sammstrecttyfe aﬁmlamaaccapmr sigan twhictedwety dier hbdified ¥ugan 6d etdijudied, the
nt i |ot| cs, anti-inflammtory

not .
peptide é?a@Hs%te iS4 iyl Q?g(g ORYEHERN OmgFCIAIS pRiEAllw o
express@&% fnge. THES RRRY EAE of BL Blnke of H&{rl\l/ﬁ%g'% tgo(?}gﬁ%' E%ﬁﬁ% r?gnjugates

bi oact | ve Q%/gents constructs In
is about %,a}b@m] nbalmuy 80% and tinclupiper endoafithe eange ef gurity is about 70%,

her utic noiety also includes
about 88% %bequﬁg@? ilg%%f)gtﬁ% i ncl ude proteins.

e S T M e ot L
their ho(ﬁ Bﬁélﬁqy hBo W&@ﬂ@%ﬁre@&h%@ﬁ rﬁfge Mg éﬁﬂ%tf‘ﬂ{e range of

Interferon(e.g., Interferon-a, -
homogemgiteis aé’gkﬁ Y% .cabgut 92%11 @Dh‘éiﬂ%,rabbu@ 96% er alllrmm Bﬁ%eﬂﬁﬁ upper end
VI |

of the e 8¢ i 36T Yoo phav Beiocyou b7 e &Y aragpringoss

homogdﬂeitymme furiof @itchelbtiti @ funfidates iPfyRRARY QbitmMBd bPBhé BPMYre
si on protei ns}lﬁmftg@ Tunmor Necr osi s” Fact or Recept or

methoda( theserf vk #51e-Gorlistuéd ehrpmajogomhy-mass gpesttometry
(LCMYEE S oo B 1T Rkl s HERERGS oheh Sy (MIGLVEP

capillaryekeanrmlﬂlotetsm ammtheg&bes' activity and is non-reactive
with the subject's immne systens. Exanples include,

[0062] buf‘samamguy hinifbirg dlycofor@nyr #Fsubbnsd1BNdafodm glycosylation
E’%r rmceut ical carriers such as a phosphate buffered
pattern, s whem eeferping o 8 glycppentide seapifssieduns tosthe pergentegs phwecentor

o 5S40 L R B VLR RRED! Ry

For exainplel irdihe gaseardtaarl 2 Akbsflgamiiaaeop sulsemtially ﬁhlfcﬂrhi fliceditdtion
carriers contain excipients such as starch, mlKk,

pattern exigis if subgpntiglly all(pedefte dbplayo Oééieafﬁalﬁl A<FleNiticeR and slalytated

r nesiu St ear at e,
enalogu 8ol B e SRR on g AT B e Fadaayisned
structuré€xset forthHeSein U6 Fu@@lﬂﬂﬁé Sinkabé 1§éé§ﬁ:rdll§f% ueler b aveimand
col or additives or ot her i ngredi ents. Conposi t1 ons

generally ggferred. nig vall b usderstoed by aneof silhin the ed, thyt the istartingomaterial
may coritfiil % ?}Q:tog}q t%ld acceplgor moieties (e.g., fucosylated Galp1,4-GIcNAc-R moieties).

Thus, the calculated percent glycosylation will include acceptor moieties that are
glycosylated by the methods of the invention, as well as those acceptor moieties already

glycosylated in the starting material.

[0063]  The term “substantially” in the above definitions of “substantially uniform”
generally means at least about 40%, at least about 70%, at least about 80%, or more
preferably at least about 90%, and still more preferably at least about 95% of the acceptor

moieties for a particular glycosyltransferase are glycosylated.

[0064]  Where substituent groups are specified by their conventional chemical formulae,

written from left to right, they equally encompass the chemically identical substituents, which
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[0052] As used herein, "adm nistering," neans oral
adm ni stration, admnistration as a suppository,

W opsoad46ToNnt act, i ntravenous, intraperitoneal PCT/US2006/000870
i ntranmuscul ar, intralesional, intranasal or

would ﬁa‘é@l@ %Wﬁﬂﬁg 1316 \'%’Iprﬂ&tﬁfer ﬁ’('iﬂl Qféht ﬁ’)rleﬁ heg%{) ﬁij{z@t nglte %88 {chaso

sl owrel ease
recite -€MBflect . Adni ni strati on is by any route i ncI udi ng
parenteral, and transnucosal (e.g., oral, nasal,

[0065] vagmaﬂenn ey by Dself 61&[3§adﬁfoﬂfﬁhather|%%b§tﬂﬁ@ft Means, unless
dm ni,stration includes, e.g., iIntravenous,

other\m[sp1 Stateh & sttaight or bpﬁqchcchq;hag}, 08 pgéchc,hmifogq@pmqtdwal or combination
thereofSWHféHWl’lﬁlly LB ilohf! n('ﬁ'aﬂol ét[ui%}/e%%dl c{h}déaéﬁ

I ntracrani al I\/breovér where 1 njection | 5
multlvqlmdlc@ @aymg ﬂthmmn@poﬁtarhmsatomd diesipsiteéchlile0q, ﬂl%’m@ﬁls one to

ten carlrs St alneIed grigital i itertin ediefls nchiaden e arp et amied o,
groups Bh dsinthAdeth@, nighGpySiSoRbpyll @9&?@%& g&&@%l' %5061%3]

i ntravenous infusion, transderm
cyclohepyh (¢xciqhexymethyl, gy¢1ﬂgl‘opyimetlafﬂr,d1mm1%seahdnmrms of, doragxgimple,

i h t hol og
n penty'cl: Or}gia&l}@ nolflepl%sﬁtlﬁ %g L g aﬁih el&}g: gug&edsab? PR IS %e%avmg
one or marealmbkerbo&d@hr tRipleatiuaide. nEﬁémplé@@F WShiaht & alﬂylrgraﬁﬁ;hhélﬁde but
or an inprovengnt in a patient ph
are not B AR ANt Propenylgtrombel serentansh 2ol it unatiens,
- t I udi

(1o DRI S W eSO SRS B B .00
isomergp s"ghgmﬂm i‘alk:ylé’\/taﬂe;sak)t}mnms{: 06kd)is Ake nieaﬁtnto ihdl8ded¥se derivatives

0 in t eat of a di sease or
of alkyl (& rﬂglfi norﬁoge %E]gl?ﬁ‘%%"ﬁﬂlgbé L g@ dirdled geoups that are limited to
hydrocamngbupmarE&é}meae‘ﬁy;hbalﬁgl”l n an ani mal that may
bepredi sposed to the diSease but does not yet

[0066] ©XPRYel t@ﬂﬁ? Gl e f’tstelf%g‘ qp Pﬁ'ﬂ&%ﬁ}oﬂeﬁ] gltltﬂs'tlﬁ%%g eans a divalent

prophylactic tre I'ng
radical derivedifrogn anx alkanes a$ ex&g;npltt‘s:ddlanabobmed Yy —m]I@z‘(l}DLUBECHz- and

f.fromthe.s fects of th
further {pEd8 ot Rolp iR etont s el Tomisaly, an alkyl or
alkylené rb@/WﬂDhatvféQ‘rdiih $9898 chibay §ﬂoﬁ& Wil o g%UhRQLa%HE 10 or fewer

i sease). [0055] The term' "effective
carbon g beingprefered in the presentanvention. apélawerallyy” eﬁlewen alk'ylene is

e R SO R A P G i e
o0 S S S ST o
convent@oﬂiﬁi&ﬁé ahd tdfat to'tﬁos‘é%‘ﬂ@}l @fgubﬁhﬂtc%h@c[ toBS Ethdibd s ftﬂeel’r:‘lolecule

via an oxygen atom, an amino group, or a sulfur atom, respectively.

[0068] The term “heteroalkyl,” by itself or in combination with another term, means,
unless otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon radical, or
combinations thereof, consisting of the stated number of carbon atoms and at least one
heteroatom selected from the group consisting of O, N, Si and S, and wherein the nitrogen
and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may optionally be
quaternized. The heteroatom(s) O, N and S and Si may be placed at any interior position of

the heteroalkyl group or at the position at which the alkyl group is attached to the remainder
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from conponents, which are used to produce the

material. For peptide conjugates of the invention, the
W@ 2006107446D| at ed” refers to material that is  PCT/US2006/000870

substantially or essentially free from conponents

of the riflbdfe BLIILYOFHE PREME ol il b et oMo it
T o e e P L1, ¥ CHESO):-
s, - RNl G g et 500 G tmandrigH-Cri CdaePHorkd o

tw t
T R
Si(CHs)3h 8imandys thof tepui Ahetgroalkyehegtby 7044 oraib @it 0B Qﬁ@thﬁrbmbitltﬁ&%

means iy RA A R ko s BRIk Sssmbbeg, 8 Bk e by, -t
CH,-S- QEHElGHze%n@f—QHQJSS@HPUHzﬁNHt@Hz-e?FBf ﬁétéx%glkgﬁmg 8{&@9 %etewa%ms

| oner end of the range of purity is a

can alsaygegppy pithar 0ghoth of e thadeivsmaini éetgnmlkﬂ&%oxsrmkylpminom d

S e AT

linking gﬁtu@rs Mmiorveténtayion oy the l‘linkfr%Cg?Gﬁp &eghpIed B@%e‘lﬁre@ﬂftﬁi ¥Skich the
hand intensity on a silver staine

formulapr tg%fe?lw& oy lﬁﬂrlﬂ@n e@rr%pw@keﬁiesfonw@ecﬂg)z% represdnds both

—C(O)zﬁﬁ%ﬁé)—R’@@? "Essential |y each nenber of the
popul ati o as used herein, describes a :

0069 CORSEER S4 Rl o SRULALL SRl ARSI 988 i
with othen @hrﬁnsarép&ﬂ@ﬁ,nﬁﬂ@d ddrwige stafapéycte vakRnadeedk$1o and
entical acceptor sites on the peptide.

| e
“hetero ﬁE&‘s er%gpegpy y. eééﬁlt]ﬁg%@ rfo@fetqrﬁ@rckgggqﬂ,g{ heggroatepectirceupy the
positiort {8yhiPHR g@ g&e 1§£ a:izg tﬁ@?engarhcffelfl gif %r%gﬁ#lg&ﬂe. Examples of

conj ugat e sugar an
cycloallgyd mqmlngm but wé nd)tﬂanuterdvtenctycmpenwnlogbiohes)@l at-cy@nﬁ&ker@b o3¢t

exctoneG, QLI B SR B or Dok oo S ot
limited f¢fl el 215%-tdh8hydropaidynal p‘ﬁ%@ﬁhﬁfq %ﬁﬁeﬁ&ﬁyﬁa éﬁ%eéléhr%yl

go pul atlon of accept or noieties ‘to which t
morpholipya? snerpkolinyh Jt@q»éwé@ﬁwm@syl fetralay dpefptanefe vk mt;ahgdnoﬁnén- -,

ety RO TS -?%e*azmﬁ(@f “w%@g@wﬂ"@%&v‘?ﬁsf?ﬁ? same

strycture cept, ite.to which eyery other
[0070] o it 3‘3518 B BemevS Gapbmuel ARG gabssityet,
mean, uﬁfb\sﬁoﬁa@wﬁﬁe Aked ta FHRHe NMRARNBRMSne, 0P TREBRRbEY Aditionally,

typically
terms such as “haloalkyl,” are meant to include monohaloalkyl and polyhaloalkyl. For

example, the term “halo(Cy-Cy)alkyl” is mean to include, but not be limited to,

trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the like.

[0071] The term “aryl” means, unless otherwise stated, a polyunsaturated, aromatic,
substituent that can be a single ring or multiple rings (preferably from 1 to 3 rings), which are
fused together or linked covalently. The term “heteroaryl” refers to aryl groups (or rings) that
contain from one to four heteroatoms selected from N, O, and S, wherein the nitrogen and
sulfur atoms are optionally oxidized, and the nitrogen atom(s) are optionally quaternized. A
heteroaryl group can be attached to the remainder of the molecule through a heteroatom.

Non-limiting examples of aryl and heteroaryl groups include phenyl, 1-naphthyl, 2-naphthyl,
17



expressed as a range. The |lower end of the range of

honogeneity for the peptide conjugates is about 60%
W(abtmwmm@% or about 80% and the upper end of tPET/DS29g€000870

purity is about 70% about 80% about 90% or nore

+ blphe?‘r@?‘g PRI PRl S e o RE Roier B, HRRRonY ©
pyrazinjlp Bagensit, ¢- dx:az@ltflsﬁ phesyfler-abizylyg Xﬁpdsmﬁl%ﬁlj ﬁﬁoﬁazb@'l‘,
1soxazo§'é,o,g-%8§%€%rﬂlﬁggﬁ 2@3{]5& El‘ggﬁg@x,?y g%y&lggzm ;?/E%Igfﬁﬁg%wﬁg%emﬁé
i S 1 e LA 1 i B 0O i
"benZlmmaZplyﬂ,l 5t-5ndo]‘y1 Sthisogempdlyk 6-isoayuinedds Beuinexalii, Cﬁahlluyoxalmyl 3-
qumolygsttfeqrzayﬂ% al[gﬁi}r%n ( Benzoﬁﬂgxgefngr?gﬁ 5{2&%&%0 i Se Qn- 6-yl,
benzo[ ISPE6PFBA biyd éleﬁﬂ@ SOBihlehtsO P batht tﬁ@a%%'ize H@é@ hﬁéi‘

mass tinme of fljght spectronmetry (MALDI TOF), capillary
heteroagy] ging sp3seros atsisslectad ﬁronhfée lgrckip. of[aoGpRible Sbbistuents dedctiped
below. Uni form gl ycoform¥ or a "substantially uniform
'gI ycosyl ation pattern,” when referring to a

0071 8 SSRRERA S5 REELET: 5540 b b EhRD GRS S e

aryloxygdryﬁmsxif trAlAKyBriad €ded fbotHHr?l" Aflthet@odlyt rings as defined above
fucosyltransferase). For exanple, in"the case of

Thus, theferm Farylalipn 't waﬁ@néﬁoag@udcathgmﬂmlsmwmhm dryirgmup is

t t a all. (as.
stached LA AR U RhAL TRy, bl STR AN ARl 18 intiBlipe
those alkylagrogpsds vittielr eafrbar soml(e.gs vmétRdehdg@upeiitisivden replaced by, for

conjugate of the jnventi In the fucosyl at ed
example ap 86?%&%3&0@46 8§ %I}?XM@F%% 2y qyymef (I-i nkage is

na hthj&%ﬁ%ﬁ Iyafd th€ 1RE). @l . 3, with al,6 generally preferred,
P w%e undelrst ood by one of skill in the art t hat

[0073] t h(l‘iaéﬁ oF {Her%.gg ﬁﬁ% gl % ma Q“Bé{ 1‘?)@& Yg q i,,at &gmgr%”) is

cceptor u’c 0S y
meant tmrmchldeém}h su'Bsztedtahé uﬁﬁib@ﬂuﬂu&tlefdrrmédiﬁltﬁa indidayciaaiticalt iPegYerred

i ncl ude acce es that are glycosyl ated
SUbStltuB‘grtS f‘i‘?e?“ﬁ% &2 r%’l‘gf‘ﬁﬁ@ﬂrﬁ‘(} ‘Pf‘éﬁw as wel | as those
acceptor noietjes alreadérglycos ated in the startin

[0074] e cSopstifpents Gl allrand beteroadon sadienls @quﬁng thosch groabo
referredqgtcl gleﬁg E‘aélggtny gx%é%aawén%&éf% {a g%%(%gﬁ eﬁryg tf(ygggﬂts
heterocﬁ:(])@é;lkﬁ; cywhratkenyl, and heterocycloalkenyl) are generically referred to as “alkyl
group substituents,” and they can be one or more of a variety of groups selected from, but not
limited to: -OR’, =0, =NR’, =N-OR’, -NR’R”, -SR’, -halogen, -SiR’R”R"”’, -OC(O)R’, -
C(O)R’, -CO.R’, -CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NR”R"”, -
NR”C(O)R’, -NR-C(NR’R”R*”)=NR””, -NR-C(NR’R”)=NR’”, -S(O)R’, -S(O),R’, -
S(O0):NR’R”, -NRSO;R’, -CN and —NO; in a number ranging from zero to (2m’+1), where
m’ is the total number of carbon atoms in such radical. R’, R”, R and R”” each preferably
independently refer to hydrogen, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted aryl, e.g., aryl substituted with 1-3 halogens, substituted or unsubstituted alkyl,
alkoxy or thioalkoxy groups, or arylalkyl groups. When a compound of the invention
includes more than one R group, for example, each of the R groups is independently selected

as are each R’, R”, R’ and R™” groups when more than one of these groups is present. When
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preferably at |east about 90% and still nore

preferably at |east about 95% of the acceptor nvieties
wo ene@7qaarti cul ar gl ycosyl transferase are gl ycPSlUs1006000870

[0064] Where substituent groups are specified by their

f.

R a0 RO 08 O 8 5 L4 S ERILEf ge
atom tosfutmsalSt- Lﬁen]ttrs7 m&i‘nbei‘edﬂiﬂgd lFlb]t? SxHniplé,r-DIR’ R iid ﬂn@ﬂnttch ﬁlcludg %ut not
be 11m1tpé) ;gfrl‘l%éléilgl anct%qtloﬁ)gol{ngbgl@})mﬁgg abcé\ferﬁlscalpéégm IOF gqebgtme;ents

| %
one of SkilB B the 8% wAR uﬁaérﬁtaﬁcfl tHAD te'?ﬁrfn ‘Salﬁggr gn C%}% Jlﬁxaflﬁne gﬁﬂl&)? SS

ot herw se st ated astralg
includingcarban diguds bounddorgroupdiottet thao thydgbin getupsrsutih es lsmalkyl (e.g,

e R, SR T Gl R

nber. of .carbon atons_ des;| ted (i.e. C1-
[0075] glulalhté) the sybsHtuents ggsstped %g ol r6¢1g§1a§w5%@8 for the aryl

and het&Mﬁi’yPé@hﬁ@ﬂe rg%ﬁ’ér%ll? réf&%&‘t@ea’s “n- gﬁﬁlé sﬁ9§t1t1|1én@ A q‘iixet o,

gr oups such as neth 1 SOpP

substitugnt greyselectedifiany, for cmﬂﬂc )halogsm:,c OBu,t 30, —NRE‘,IW\-P)W l -NR’R”

s, g8 AR R TSR B R g BRSNS

R”C((D)WPINR’ CEPNR IR -IN‘K?’C(%RUHM g jg}ljRagsr oup is
one aV|ng one or nmore doubl e bonds or tTi pl e bonds.

“NR-C(MRaRpFR of SRR (DR '&(QiﬂN&jR&UMSQﬂR U&N aiditN@p,eR’, -
{
N, -C plitl)é’o%@%@d y(F ?al]ié_/)iﬁgé{xda gfzoerﬁgﬁ)p@ﬁ%ﬁ(%l gnre% %rap%rr{wgm%ﬁom zero to
the tota]gml,rﬂaqo eﬁ})pmh' ebyricks oxetl'h)amthaﬁlc]m}gasydteﬁr gﬁ@ﬁ&‘ﬁw R’, R” R”’ and
3 - Ut A onpl ogs and i soners.
R™ are getiinb i pdende sebody ompngosr s bpigusshstited ksl
substitutedGr WHSHHRRR] I8SbMRYT éiﬁ)%tlﬂfed%r ]Lub‘gﬁ%tﬁie%yf ﬁldrg&{)ﬁ%tﬁteil or

detai|l bel ow, such as "heteroal ky gr oups
unsubstiguted hetgjoasd. f\?ﬁhmqmqmuhé of the dunzstion mcheiennﬁre than one R

s RS R e AL L
dR””r dm hdﬂl&hbl‘é&ﬂarf 650 aResd

et ﬂted Ty -CH 2(:H.2Scﬁl§%32mIff S R %g‘%}ﬁ?’%%&f‘mw

the Symb?ﬂ@géerﬁ‘?séﬁﬁs Rdé‘§é‘ﬁ$0b@dd gavew as " het er oal kyl ene.

Typically, an alkyl (or alkylene) group will have from
[0076] 1" tTyvopef thersuhstituenison, adjecert atomoset the ayper hseromy] ﬂlﬁg ony

ato be| n referre

optlonaﬁ}ﬁfé\%{n Ifagé(? glgth %}t nghp fgrﬂnu.l? og&&aT(mxeeﬁ erpin T and
U are lnﬂé]ﬁﬁhﬁﬁiﬂ}ﬁml{n -ol, KERROI ored did1€BEnd) GRU R is AERRIR) bﬁ/from 0to 3.

\{ ht or fewer carbon atons.
Alterna’uve ) two of e substituents on adjacent atoms of the ary! or heteroaryl ring may
optionally be replaced with a substituent of the formula —A~(CH,),-B-, wherein A and B are
independently —CRR’-, -O-, -NR-, -S-, -§(0)-, -S(0),-, -S(O),NR’- or a single bond, and r is
an integer of from 1 to 4. One of the single bonds of the new ring so formed may optionally
be replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of
the aryl or heteroaryl ring may optionally be replaced with a substituent of the formula —
(CRR’)-X-(CR"R’”)4~, where z and d are independently integers of from 0 to 3, and X is
-0-, -NR’~, -8-, -5(0)-, -S(0),-, or =S(0),NR’-. The substituents R, R’, R” and R’” are
preferably independently selected from hydrogen or substituted or unsubstituted (Ci-Cg)alkyl.
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[0067] The terns "al koxy," "al kyl am no" and

"al kylthio" (or thioal koxy) are used in their
weoweendsonal sense, and refer to those al kyl BEDUSE06/000870

attached to the remai nder of the nolecule via an

oXy t 2} »
(0077] 2 LA R BB, . Bl PR ey BB g o8By (01 aipaeen
(N), sulfur (Shambsiicona@Si)on Wi t h anot her term means, unless
ot herwi se stated, a stable straight or branched chai n,
or cyclic hydrocarbon radical, or conbinations
Introdadtimmeof , consi sting of the stated nunber of carbon
atonms and at | east one heteroatom sel ected fromthe

[0078] gr OThe presest bvemdn@hcépdNsess maidd Sr tﬁ@ﬂloﬂﬁﬁ:ﬁﬁbﬁ‘ of 1€ glycan

itrogen and sul fur atons may optionally be oxid ze
Structura 98 G-RSEniG-CSganwel kapwain therrtyas aysytaking prodimed by activated T-

e, SR 508 0 ST S, B By e
bone mgmrow o dicrease lhb@rqmlstmm ofinfbhmwiakat [dukecyiess Yhd BirfHéP flnStions as

attached to the r derof the nol ecul e. Exanpl es
an endofiaf fiptgtons e fgcrepleRPRERto neop e pnsereriduring

1Mm%:§fﬁ@row @SF %h@'@lﬂ%ﬁ%@éh&@f}sﬁ@@#m%%eﬁemem

fouowmg}he@m@r@as -SI(CH3)3 - CH2- CH=EN- OCH3, and
-CH=CH N(CH 3)-CH3. Up to two heteroatonms nay be
[0079] corBequé¢seneinventioh pasvidésar co@gﬁ%ﬁw of grarfuiéby N toliFstiaidating

= -5 (. CH3)3. Simlar the term "heteroal kyl ene
factor (ﬁﬁés g%F('%‘fenHé B%ﬁ’rvic{ga@’aﬁsftt?ﬁeﬁ gynosylpiedend upslypesylated
ideSthah t
pviied kS 6 AS! O30ty g igny
mOdlﬁeérW mrzomumgnmmh &HetSIeIBpemeEcsuclhei thempbitid moieties, diagnostic

het roat an al so occupy either or both of
mowtle?ﬁgr%&;na% He eg HBEE al kyI eneoxy, al kyl enedi oxy,

al eneani.no, al nedl a the Iike Still
[0080] ¢ uflﬁw@ﬁeselﬁtdw%ﬁ@% FSiRI an BT eimeodet nk pglor modifsing
G-CSF. 9G0©$l$ is Ml@bl@t%ﬁh‘tﬁ@tr&ftm%ﬂt%ﬂ k dgs!'eg Lﬁ ak gtBJcedeagove
the direction in which ornmu
its chmﬁ@

{firarghagrtieen bamperod bextamjatevelx pfmrfphammdcakm@ﬁ@) 2R‘ -
represents both -C(O 2R - and -RO(O 2-. [0069] The
[0081] t e rIngxé‘mpleﬂywhHoﬁhher&s;ch GiGSFepeptivie bHihk krydentlolbyhay be
n_conbination with other ter

. .th |
acuninis 5T B aliEts B b eGP a6 ooyt ey hismtadgmoing
certain typedoH sadiaich th@l%b?r&% erapy! SRPESHe NSl ré%%'lefn't@ﬁﬂg e

or heterocycl oa , a heteroatom can occu
mObthB BEIZENIEN caltls {om pelﬂ\ectlhe i peripheray bloed ipsogehitaercdedldransplbiations,

for treaﬁr?eﬁ?&ﬁé%%re %ﬁr&npceorr}gfa% leukopema??rrespec%ve of cause, and to support
treatment of patients with acute myeloid leukemia. Additionally, the polypeptide conjugate
or composition of the invention may be used for treatment of AIDS or other

immunodeficiency diseases as well as bacterial infections.

[0082] G-CSF has been cloned and sequenced. In an exemplary embodiment, G-CSF has
an amino acid sequence according to SEQ. ID NO:1 or SEQ. ID NO:2. The skilled artisan
will readily appreciate that the present invention is not limited to the sequences depicted

herein, but also includes variants of G-CSF, as discussed hereinabove.
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cycl oal kyl include, but are not limted to,

cycl opentyl, cycl ohexyl, 1-cyclohexenyl, 3-
weywbohasenyl , cycl oheptyl, and the |ike. ExanpdEESmH6/000870

het er ocycl oal kyl include but are not limted to,

[0083] 1- (’il:hl?S ﬁquoréﬁ%ﬁtr lg'!?%l?l%gr épgdnapas%t;%ﬁ%gl %Fﬁts as well known
in the aﬁ- mmmdmnpj(é but 1ﬁtnbai7‘ewdﬁé>afrw t@be Emiting to the Rresent invention, a G-

CSF Vatpg%{l%giﬁg%rg{l%?sggpdgn& S. q%{@@/g;l%%?uss 12. vﬁugh;a §7Chk comprising
the nat@ﬁpccﬁﬁkﬁeﬁlérlﬁ%f lis%%ggldlyg?n %Lgxtﬁﬁer TR0 RE or RA Bﬁlggthyle

t hensel ves or "as art o er substi uent
glycol mplegulss tstd¢e¢rvhedeAdtialoedly,éJ 8] ProeritdNns. s,mygm;e 580,755,

Addi t t h
s B e A S e
remdue@@ﬂ nosilopal7kyé, 42Fed, 264 afrBireenepfaB@d E}eélg?ung 6% RterfatRly<bkine.

mean to |nclude but not

U.s. Pa@qqt NoyodeaPh gq:scnbes;a G-GSK mlolﬁgu]@en mhhqh the cjrﬂt@n@mm)ﬁitxon 17,
the aspa}hg’ 'é&%@h?ﬁ‘%n 220fq &E%ellll K Zatt 531 uang M i,@r@edﬂ{r%n thgﬁlted with

means ess ‘otherw'se s
serine, mrmmapmhne and ptalinelaBipetiadly. CAtheb @ardantd 46 WRI1INNBYMAA I‘E]he art, and

bly f
are des%ﬁ’é’dﬁ‘gsfe 8u% aag)iq &Eé e‘%ﬂ%fl?ﬂ\myééggénéélt gﬂﬂ Fﬁ;ﬂhem)@rlm have an amino

acid sele®t6d BoRASHO TDNGIseY.$1.t0 aryl groups (or rings) that
contain fromone to four heteroatons selected fromN,

[0084] Q "ﬂﬁdex?fesweﬁ Eu?ﬁ ébé&ﬂ? of‘éﬁ'[icﬁlgﬁe%(? &2 %ur 3 rgsé?rgsrent

optionally oxi e ni
mvenm;mandmaswem usihgneilods well knewane eie)drt, gﬁ@m&&ﬁbé@qn for

ched t he remi nder of the nDIecuIe t hrou
exampltﬁ I;f S g%ﬁ’%}ﬁ ,{&40@4,2,1 AS@Q eéﬁlgﬁlﬁl, adivify cap 91: rr@geprec? using radio-

labeled ﬂ%ﬁggﬁ?wfakg %%dgi e]%l‘;&iyu %ﬁg!;alﬁ ?Jgffé Paﬂrg&% H%{all}hy donors is

subj ect@l.tpwdeg&%{ cut mlﬂlyﬁqazleypaqlﬁ (i197a gIZmL yl?hanﬂacnﬁu HMecaginwaly, NJ) and

low dengi’f%ﬁél;]sy% iusgx%1 glnglks\éo%e ciigpydéihgiq ;a)ggg@%) coptaining 10%

fetal boVﬁl@ xened glutarﬁmb %@d@xﬁiﬂﬂthos %Hoh’t @%CIbﬁlumén B&H&ﬁ%&% cells are
|azonI 2-fury hi enyl , ?

ur
1ncubatgi Wyﬂf’l ,eggqr cogtr@ynq:cg\}m or me@-r(i/&}"yq)r the p;y:gzemt miveption in 96-well flat

bottom él’a S :311; Igﬁnélilé g’;"o? xf) %é@(.t) fal@%r 1%0}( LF? od&ﬁ%/ n(B}l])T.}FCS are then pulsed for

about 4 heiuseejth @16|uyﬂ1/weﬂ of Lﬁ}l’lﬂ?yﬂhdlw (New FiglaR@MalcldaY, IBosm, Mass. ) and
qui nolyl, tetrazolyl, benzo[Db]furanyl,

uptake lsgrf:fg}rsql ppdeserjbed ip, for eranyRle.obeus pt alz(}femo Blopdss T 81) An
ts
neeas SRRl S8Rt A0SRy SIS ks o ome

marrow syl resedinth nebmesleoboom 56 iGHiosonaST 23G08R A Rable G.CSF
compou%HbSt ituents described bel ow

[0085] As discussed above, the conjugates of the invention are formed by the enzymatic
attachment of a modified sugar to the glycosylated or unglycosylated G-CSF peptide. The
modified sugar, when interposed between the G-CSF peptide and the modifying group on the
sugar becomes what may be referred to herein e.g., as an “intact glycosyl linking group.”
Using the exquisite selectivity of enzymes, such as glycosyltransferases, the present method
provides peptides that bear a desired group at one or more specific locations. Thus,

according to the present invention, a modified sugar is attached directly to a selected locus on
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[0072] For brevity, the term"aryl" when used in

conbi nation with other terns (e.g. , aryl oxy,
wa@eobdhisoxy, aryl al kyl) includes both aryl andPCT/US2006/000870

heteroaryl rings as defi ned above. Thus, the term

the G—C@F ¥ Ig@x'd@éhaln oF, a'ﬁ%ﬁf&[wél? t%l‘? F{‘%g; glg%els r adj ﬁ Ag‘?‘l}lﬁ g

I's”’a
carbohjdiatg n;lmb@mzfyul glyqt»bep‘t&leh Peptidey i df!ﬁidﬁﬁhwﬁecﬂ atd e bbkR)to both

i ncl t hose groups .in which a carbon atom
@ glycopds Sl and it ey ranin agd rebiectdbe ByCSH Bapide

backboR ARTR, wRBn WY &BPe 5t AT bhSe oxymet hyl,
2-pyridyl ox;r/lrret hy}ge ?}3 aprﬁtl%g/epg%) propyl, and the

ik r
[0086] | el?)ecrogggﬁ ??kpcﬁ%kheﬁi{wa d eart18§> Wdf)( eel?l%)rmo&ﬁra{%ws the
methods o€ thsrdanmnoh nmkbstpdsmbbdo assembhspupsitied didadydopepded that have a

substanigfy b i §SHpEon Pt BeFBAMEOBef e nvention e

general SUREctil Y EaHtaSpakiRtuldrRghifd Mcll rd e 3 E@ﬂlﬁglla I of zﬁﬁjl}né ?1}:15 residues

i ncl udi ng those groups often re erred to as
of the GOR&mpeptidt eThes maﬂhngrs anelso hvacapalatbkkargd-scakel pnymchon of modified

Peptide%XJ? g@k{?ﬂ t1d Cl Oa)é)g%g 81; }hg C\}e% 1{:)15‘25%1@& Rrgctigal means for

large-scabd lmtj)ar@ﬂicﬁﬂ@f gﬂykib@kpﬁdéﬁ Rh®ing pﬁﬂﬁéﬁeét@&ﬁni@&% @&wgﬁﬁatfb'h patterns.
of a. variety grou ps sel ected from but not

The mea;)qﬁlﬁ p@d)apécular@:\well ggte foqrnodificatian ofijrerRpeutic @ﬂ)t,ldes including

but not }1%%%%’#&?0%&'%&{6 i ¢ ﬁg?ﬁlyc%&@aﬁ W1Rﬁplxg9du?thn in cell
culture p¥s@e.®), neRhmaliddReells, N B cFélls,)plﬁiR' cells, fiNgaCeIR, Feakeddils, or
rok "ng glg -S(O 2R gafl NR R', -NRSO2R , -CN and -NO
P ary? FELIS) Rt e‘i“ﬁﬁlﬁ"f?go I$ero to (2m +l), where m
he total number of carbon atons in such radical.
[0087] R he-pregent nyppfion-alsogse Yides eoniteatsss wf gh’@@i?’é&i@kémd y

unglycc{%sg{ag:rrdo(g Q?kSJ}?’ gé'pgggﬂv%ﬂ? g?gegké&h%g% :H%?fl"l{i)f% élu%l ?%7 or eé(a.@ple

reducedarlgdrakl)mq rstej erutdubedirdttn oflilﬁalt‘eab}ome ﬁl1$1m1|mE los tdticuloeﬂdcﬂlﬁehal system
Su stl al ko i oal koxy gr.oups,

RES). {507 e %E%JE Kt aéfda Beane! AR Reigenic

determih#s HAl pSptIARE Qhﬁmﬂu&ﬁlfoﬁlﬂﬁlﬁ&bﬁx at st ﬁgﬁqﬂgé ge}s%&feég Eﬁaﬁé% the

the R groups is independently se ected a
peptide RBelegtive atjaghmmernt of tasggsing\eigents nor &se hansedrie tamgettalmpﬁde to a

pauruculgtr t?ééﬁec' o{ el rélﬁf%g n%aﬁ,?p\{\%ﬁrﬁtgg ig ggﬁecggc f(% ﬁ% atid ugarg d g%t%gt ahg%nt

nltrogen atomto forma 5-, 6-, or 7-nmenbered ring.
The Co j)uga(@xarrpl e, -NR R' is meant to include, but not

=~

[0088] In a first aspect, the present invention provides a conjugate between a selected

modifying group and a G-CSF peptide.

[0089] The link between the peptide and the modifying moiety includes a glycosyl
linking group interposed between the peptide and the selected moiety. As discussed herein,
the selected modifying moiety is essentially any species that can be attached to a saccharide
unit, resulting in a “modified sugar” that is recognized by an appropriate transferase enzyme,
which appends the modified sugar onto the peptide, or a glycosyl residue attached thereto.
The saccharide component of the modified sugar, when interposed between the peptide and a
selected moiety, becomes a “glycosyl linking group,” e.g., an “intact glycosyl linking group.”
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be limted to, 1-pyrrolidinyl and 4-norpholinyl. From
t he above di scussion of substituents, one of skill in

wWa bwear446mi | | understand that the term "al kyl "PCHUS®861000870
to include groups including carbon atons bound to

The gly?&% Hﬁklﬁ%%%{ug lg %}Bgﬁ%@%g?nya ér?c()g@lohg(g %gcc a .(&a g%lpég !
modlﬁeaﬁ@@)vﬁﬁshe mOi ikl gROpHS a sabéraidr bh k8lymd Q@Y Rlds %ﬁéﬁmbaﬁed

to the su stliuents descrj bed for the al kyl radical,
sugar Q3 Aing 3eidie efysesy H%Sl‘éll‘ewfad??ﬂtlﬁﬂet eroaryl groups are

generlcally referred to as "aryl group substituents.
[0090] T, clhe ghvaosiliking group sast ke peehnfinene, fa@accémadphmety that is

degrada?ﬁﬁ?gﬁtgmﬁe%fe{eﬁg élﬁghlgthe z@t]&mﬁ‘f the @%{&g SIQMpp Igor example,

the glycoé}ﬂl‘llﬁkﬁg, groiC¢n) BeRlebived ﬁ*omNF%agﬂ%XHe residVi thatGé FodRced by

NRS C(O.2R, -
ox1dat1ve|\('}§g@(1 %(anNQta-cf sacg@(ﬁw the Spn)yslpamdmg 31@12@1;@@ via the

o S @ﬁ%‘%@% R L

amine, whiglisidpesi r qcbtocthe corrdsporidimgimimenber of open val ences
on the aromatic ring system and where R, R', R5" and

[0091] R55heapsjupates ef thbliywenhtickepihgeially c@t@és@@ﬁ@ﬂ) the @Beral structure:
hydrogen, supstituted or unsubstituted al kyl,

substi tut stituted
bhal) >J§sbtituted
nj/incl udes

0 Q R

or un
ach b

het er oaryV. \ Wi
nore than one Rgro D,
oups i s |ndependently sel ected as are each R5, R55,
in Whlc}Rthe symgols, b, Gl ARds reRrBen® PesitiTeAoRAErodhteetre srd tis et 0 or

oo SRl o SEHRER AL L L 0B v,

water-salubls mma:ig lﬁt g GEGydj-REGNPPEL amBmEIfPG)hﬁ tld Ike. OThe “agent” can be

a peptldESagg: %I?Z& b a q)%pﬁ,e%ftlg t | on Q%%) e ?@%?/dq}vamgfnge aarray of
linking ¥fo@p€ 'n@‘i”c]— AR&mMiadl th@ﬁlﬁ&?% %laysmé}%%b?nd &a “ze%der 1¥ker.”

asmgebond and’u is an | teger romQo

Al t { dj t
o 2 L S0 b SRS
polymer, el, ac-@EGM The \aataﬂﬁlﬂﬁblé yelmep{s doRQlchidy H%lcﬁed s t(l@b%ptlde viaa
B are independently -

i ? , V\/ner e| n A and
glycosyl l?wkmg greup. The gjycosyl Splgng groupds @vaM'y-atteched tg langmaw acid
f.
s BBy ifndich o RSP TR S i o QSR B i

an amino acid residue and a glycosyl residue are modified with a glycosyl linking group.

[0093] An exemplary water-soluble polymer is poly(ethylene glycol), e.g., methoxy-
poly(ethylene glycol). The poly(ethylene glycol) used in the present invention is not
restricted to any particular form or molecular weight range. For unbranched poly(ethylene
glycol) molecules the molecular weight is preferably between 500 and 100,000. A molecular
weight of 2000-60,000 is preferably used and preferably of from about 5,000 to about 30,000.

[0094]  In another embodiment the poly(ethylene glycol) is a branched PEG having more
than one PEG moiety attached. Examples of branched PEGs are described in U.S. Pat. No.
5,932,462; U.S. Pat. No. 5,342,940; U.S. Pat. No. 5,643,575; U.S. Pat. No. 5,919,455; U.S.
Pat. No. 6,113,906; U.S. Pat. No. 5,183,660; WO 02/09766; Kodera Y., Bioconjugate
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be replaced with a double bond. Alternatively, two of

the substituents on adjacent atons of the aryl or
whedoenosyl ring may optionally be replaced w PET/ES2006/000870

substituent of the fornmula - (CRR) z-X-(CR'R'"") d-,

Chemishyes: 9838816843 R ASRERIPH ) Aortd 551 LT 57: 0 Sy, 1908,
In a pref&dRd- embiciémenthisd inbleetlas wBghB5E eabh palyetidienedgifcol) of the
b hg{ﬁ@na@ [ nde%%gdent I(i/ sel ected from hydrogen or
ranc it lgssrhenyer evel 9 40400 dalionser C 6) al kyl . [0077] As
used herein, the term"heteroatom is neant to include

[0095] o yigedditiop smprovistiameqmigates thatiare {osned uowgh dncumypsiially
wdded PO D T RS Sl R GRRER RS

homogenvuGiraBEir sihsGhfionpatteins. Ksiagnhd Methbes &f the Bfeaticy, ik b&ible
to formPr 0{1 ced.by actiyated Tcel|ls, macrophages, endotheli al
© lormd&gpit ?C%Wtﬁa?@ i Hafchressrgailnal of theneditigs sugar mpigtiseacgoss a
lat@t$h 4fBnfAGAEs BPUhE | BeTR4 i @001 amino aci
popt ai nf | arr?r}ai!l oril I eu%ﬁ%}?%%%%gﬁga?gﬁﬁg{r}&?%@% }l%%ggéalsmé%o acid or
glycosyd mesirbiei Tdusdn aserond aspact, thesineerttiva preyiden sphidea toriigate having
ils nsumed duting inflammataqry. functions. .
R I e oty RicE o5 vk FE eV ARIIBLhRIDAP Hispeptide
throught £glye@sMiliing SloupVe. & Jark oA £1e6 AP Yinkih§ %Fo?ﬂg. The g&’ft@ﬁ@d‘t
. invention provides a conjugate of granul ocyte col ony
conjugale phitie AveRgen: sescntialfyackmembenef thapepelaton jsiovhdet the

L .at e nd | ycosyl at ed peptj de
esconf AHBTAAR 0L NSRS A0 NOR AT PP RSP
peptidecomjhinhahe glyomsy! hekiag didupds attdchiedBali thé ehmdytrdouirt her

conjugation with diverse species such as therapeutic
[0096] roi Atsd pﬁwidéda:gél?éﬁtid@ coBjuBhte Bavink apBBhlLAch FPWEEE-SSuBBd
the || ke. EOOSO The present invention further
polymer mojetige covaleptly hound therete thaetahi aglyeass) bnking giotpi frga preferred
: E. e .in.the treatnment of . .
cmbod DS 58 AN AP Pl B BB e
is bounétd arcamino heid rbddue dfahppeidelya 4 pl5coBl HakiME bYoupOSId each amino
d ar, macoki Tet I}(Cﬁ 0081] In exenpl ar%a enbodi nents, a
acid restduedaving gietvrosyrlinking sTAvR Atached thayeteBastheane starcires o
patjents for the purpose of preventing infection in
[0097] ( 5 icherpressat igyengion alsermyevides coaugaien apajpgans ¢¢ thoseldesciibed
above 11:1 ?g%%g?f% %&?Jgtﬁlggsfq ébff'lﬁfg%i/e‘d 8 Q%&Q&%tig%{orie \}’r\f diagnostic moiety, targeting
moiety, toxin moiety or the like via an intact glycosyl linking group. Each of the above-

recited moieties can be a small molecule, natural polymer (e.g., polypeptide) or synthetic
polymer. When the modifying moiety is attached to a sialic acid, it is generally preferred that

the modifying moiety is substantially non-fluorescent.

[0098] Essentially any Granulocyte Colony Stimulating Factor peptide or agent, having
any sequence, is of use as the peptide component of the conjugates of the present invention.
Granulocyte Colony Stimulating Factor has been cloned and sequenced. In an exemplary
embodiment, the G-CSF peptide has the sequence presented in SEQ ID NO:1:

MTPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLCATYK
LCHPEELVLLGHSLGIPWAPLSSCPSQALQLAGCLSQLHSGL
FLYQGLLQALEGISPELGPTLDTLQLDVADFATTIWQQMEE
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nmobi | i ze progenitor cells for collection in peripheral

bl ood progenitor cell transplantations, for treatnent
wWo@Roos@vasE chronic or relative | eukopenia, irreBSPESI00&EN0870

of cause, and to support treatnent of patients with

sy LN A R BB A SR RELEBE s g
forSYR&’&RtﬁﬁnﬂtQBf (SH@IDXOother i munodefici ency

eases as wel| as_ bacterial infections. [0082] G CSF
100991 {3 8 e estiers SO S sGh akiC-CF HeptidR {hﬁﬁyquence presented

mSEQthNggzr_mnt G CSF has an ami no aci d sequence accordi ng
to SEQ IDNO1 or SEQ ID NO 2. The skilled artisan

wil | read%ﬁ/ g}tprem ate that the present invention is
not TRTGR ASHLR @Sk IHK € BRI GRHIAAIQEKECATY K but  al so

in

he %ﬁﬁg%%ggi%&% I9%&l§§%§§¢g@ﬁlﬁ¢ﬁ€ghgﬁ G&Fr ur t her

en@WWEE@SPMBmmEQEEMFAkPMQ IMEEDe art.
but in no_wa rrenttobellmtlngto

t hﬁM@@@PfQ@éMRWSAF GEMLIHASHEQSBEENS

deS@RVpR@IL E(g’ em:) . 6,166,183, in which a

G CSF conpr t natural conpl ement of [|ysine

[0100] r ednathes ewniplﬁnyrdm’c@dnhemk el GeCSpeptide huoa pfuysdereRAd in

I ecul es is described. Additionally, U S.
SEQID%% ﬁt“rrllg gloWs 004, 548 5580, 755, 5,582, 823. and

5,676, 941 descrl be a G CSF variant in which one or

rmMTBLGPASSQPQSBLBKOL@%@MQ@DcP&ALQEm\ﬂgEcﬁ6 42,
nd 74 are léfhlaced | anine or alternatively

seri Wel CHPEELMA; SIP@IPWAELSS@QSQ&@AGQLS@LG CSF

e L DA R R S S L PRk RT T,

posQMEMS}MAPamP&@@AMPAml AFQRR@@M}an\f&@HOItn%

ser ol.ine, respectively er
%Vﬁttmmm IP ¥Qe3)art, and are descri bed
|n for exanple, U S. Patent No. 5399 345. Still

f uerI I om SEQ
R R A S AR S LA

m)&QSMI@EEQVR&I@&D@AA&QEKL@A@Y&HCHPEEMVLM can

ﬁ?@%?“véﬁﬁgﬁgﬁzﬁgﬁﬁbiéﬁ%ﬁiﬁ& Fho 64

As IHEGISPEEGIPEILM(HQMDV)AM@UTW Aggpadi o
Iabel ed te#m di ne_upt ake asssﬁl Bri eflg human bone

AAYQREAGERBEY ASHISQBF 1Y SYRVE RiIgknsi t y
(Sﬁ@ﬁm‘ﬁﬂypaque (1.077 g/ L, Pharmaci a,

Pl scat awa

MAGPATQSPMKLMALQLLLWHSALWTVQEATPLGPASSL

PQSFLLKCLEQVRKIQGDGAALQEKLVSECATYKLCHPEEL
VLLGHSLGIPWAPLSSCPSQALQLAGCLSQLHSGLFLYQGL

LQALEGISPELGPTLDTLQLDVADFATTIWQQMEELGMAPA
LQPTQGAMPAFASAFQRRAGGVLVASHLQSFLEVSYRVLR

HLAQP (SEQ ID NO:5)

MVTPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLCATY
KLCHPEELVLLGHTLGIPWAPLSSCPSQALQLAGCLSQLHS
GLFLYQGLLQALEGISPELGPTLDTLQLDVADFATTIWQQM
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| ow density cells are suspended in Iscove's nedium
(@ BCO, La Jolla, CA) containing 10%fetal bovine

W@ 20ant44gt ut am ne and anti biotics. About 2 x 1BCTIURHNG/000870
bone marrow cells are incubated with either control

e di : . .
96- wel lel?lthE(ggtTt omlgFé?Eé?Ag{j agoE}td Q; %gm:“%;ico in
ai rEYBSYRMIRHLAQRSEQ IDUNOt)es are then pul sed for

about 4 hours with 0.5 nCi/well of 3Hthym dine (New

En Mﬁnqmmsw@mengﬂAmM\fgggs ured
as I or exa e entua, et al. )

o doBEERS Ty i Sipaf ARLEsEhsent Qivhodi srasar

| NAPOGALALEGIPETN] RIS BRAIIMA PR B i OPar ed

to bone marrow cells treated™wth a con orfpound
i s TdMATNIQPTQE AP ARASAFIQRR AGG I MASHLGSEBEV

co 0]0) [ sed above, the conjugates of
theg SE#VL gﬁﬁ%&g@mﬂ#@@ the enzynmatic attachment
of a nodified sugar to the glycosylated or
ungVyawes yiret $81 FO SIS KEPEQURKIQED GRATIOrd e yg& , When
i nt 8osed bet ween t he G CSF e(g)tl de and the nodifying
o1 JuCORE LR 14 L GEVABES SRS OARQRLAGCBS QLHBE ¢ 0

e B e A BT ADE AT BB
vy AdrftQP”é@ PAFA_EAﬁd ro at oﬁugpgrgmrfg?:

r u
gSS‘?ﬁ‘?@H@%&E@&ﬁE@ 'ccgr di gg to the present
invention, a nodified sugar is attached directly to a

selMored GPaEsT. I&]%VR@QK#%RE%?EI@G%TY

alternatively, the nodified sugar i s appended onto a

carHehiHERL RSLGIBWAPEBSCEBPOALIQIAGEEROLESS i n

o By S A R B o B e Sy BREE o7 °
t heEREQEA REp0P TOGHASKAPAS ARQRRBA GG WV ASPILOREL scope
2;4%}?5?\51%{’ sent invention. [0086] In contrast to known

%Q?%Q ED;Ns(Bﬁ)Jde el aboration strategies,

the nethods of the invention make it possible to

as M@LG}){%@@L@%@?LER@Iﬁ%ﬁ%@?{?éﬁ?&ib@kLgfgﬁ . the

substanti al 'y honogeneo vati zaton
enZyHREs BELGHLKEPWARIES S GRS QABQIAGEES QUHS Slect i ve

f on NGU ' | ' i on of

oA RSB B SR RO L o

ar € GMa@ ANGETOGAMI AF A5 AF QRRYCGGY UV ASICHR PR Of

nodij_f i edﬁﬁifﬁ;(!) es and gI]\éco epti des. Thus, the nethods

of SHRVE BrEAME; (SEQ :1@xkndreans for
MTPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLCATYK
LCHPEELVLLGSSLGIPWAPLSSCPSQALQLAGCLSQLHSGL
FLYQGLLQALEGISPELGPTLDTLQLDVADFATTIWQQMEE
LGMAPTTTPTQTAMPAFASAFQRRAGGVLVASHLQSFLEV

SYRVLRHLAQP(SEQ ID NO:11)

[0101]  The present invention is in no way limited to the sequences set forth herein. Use
of G-CSF peptides of other sequences that are mutated to increase or decrease a property or
modify a structural feature of the peptide are within the scope of the invention. For example,

mutant G-CSF peptides of use in the invention include those that are provided with additional
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| ar ge-scal e preparation of glycopeptides having
presel ected uni form derivatization patterns. The
woreiohodgenare particularly well suited for nodi PCT/ES10061000870
of therapeutic peptides, including but not limted to,
O- ' ] l.e | at .
Bl o o B0Ret PR Moy A3 2 Rtes tht inuce
one or mareniigloosdatidissitel ans eftsedr iesinvepitiant cel |'s, fungal
cells, yeast cells, or prokaryotic cells) or
[0102] t r aPrsfpeatily; npithettthe amirdMoitescardR9 8etniieoMASEEOSF peptide is
deri t.l n enkl on.al sp provides conjugates of glycosyl ated "and
erva ﬁﬁ%]‘”\y GRPIARREY BOBEANG BGHStHes with i ncreased
therapeutic half-life due to, for exanple, reduced
[0103] | Therpentidesofithe inyenticnduelude atdeast ofe Qpinkké obi-litked

i . i t hal i t ES) . o
oo Gy LSO T S T M e
modifymgshoiely, @apt b PBG mottey. EhibinrexBingladfleRBELihRBS the PRI is covalently

atached LG BRI a2 2 S Elpot HAGRAEIUPorl et geRy gl g s
covaler@@tadea td 6tk 8 ahind i@ RkidReRE Q?hﬂait&ﬁ Qes@dlféaorffﬂglegﬁe',pg@e.

tissue or cell surface receptor I'S spec
Alternatively (fhe elyeosya tinking geouprig ataphad to diveor Gong wiabed uh9863

| i rst _aspect, th resent i.nvention provjdes a )
etyoopepd?. DS B oRFGH nrodlelieiitinsdn rgichs U Bisp! Wilapgeroup s
attachedxcEofth P Phindeacid 638 aﬂ_ch@gig'bé;'sl‘yl Refdyen the peptide and

the nodi fying noiety includes a glycosyl |inking group
01041 | N8RS Yegn tide and the selected .
[ ]rmilg{ey. Agl 0%? gcussg 8 E‘gﬁlﬁ?&tgll?éco?élhé%?re rer‘fﬁ?ﬂi Py g ron-
glycosyirbinletrye. g s substittidd @lunyulstijntaharyiesubbi@tedcd B saideaac hed
het @& a saccharide unit, resulting in a "nodified sugar"
eteroalkyli s recogni zed by an appropriate transferase

enzyne, which appends the nodified sugar onto the
[0105] |, dpiep gremplaryerahadiment the davertion wiilizes hawodifiest pigar arine that has
the formp@gchari de conponent of the nodified sugar, when

I nt er posed between the peptide and a sel ected noiety,

beconmes a "gl ycosyl Jmking group,” e.g., an "intact
gl ycosyl Iinking gr 'The gl ycosyl linking group is
formed from any nonod~eK ol i gosaccharide that, after

modi fication with the nmodiNHhgRbroup, is a substrate
. . . t dified sugar t n_amno
i which 8 0 SACUAE e S0l T 0 RUAR06 L R TS e
modifyigh goowpyée.gl, b plyngerigredifyéanmbity. Fxctdilaryohd§fe tose that are

cchari noi,.ety that is
formed Batwéeh an Ic\ilfb m01ety¥>n e glycosyl moiety and a group of complementary

reactivity on the modifying group. For example, when R! includes a carboxylic acid moiety,
this moiety may be activated and coupled with the NH, moiety on the glycosyl residue
affording a bond having the structure NHC(O)R?. T is preferably a glycosyl moiety that is
“Intact”, not having been degraded by exposure to conditions that cleave the pyranose or

furanose structure, e.g. oxidative conditions, e.g., sodium periodate.

[0106] Exemplary linkers include alkyl and heteroalkyl moieties. The linkers include
linking groups, for example acyl-based linking groups, e.g., -C(O)NH-, -OC(O)NH-, and the
like. The linking groups are bonds formed between components of the species of the

invention, e.g., between the glycosyl moiety and the linker (L), or between the linker and the
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degradatively nodified before or during the addition
of the nodifying group. For exanple, the glycosyl

wo powkiomgenr oup can be derived from a sacchari deCT/ES1006/@0870
that is produced by oxi dative degradation of an intact

modifyﬁlﬁgf‘&g; Q@ﬁ J ef g%rr ?a{rr Ff o y d' aI d%g%raﬁg}?{%ﬂ'%rs an\</1i a?nines
For exaopibay éu bl&tbmlﬁbd&méiﬁmhfe fhnhaslg awamlihcﬁdblcﬁféﬁi’dﬁé) rsuehi 8s 2BlyBfe
hen, reduced to the correspondi ng am ne.

res1duef“%gg ﬁrbqq:y CeBifmeiate the elyrmeiineanienteshiowhs sorrepponding gymide
b ﬁél{ (

y reac ﬁfgﬁgﬂgl%ﬁefbnt tﬂ@ %rl gésrmgf& %‘ISE% n% gmlﬂenofvf@é %lgcfng % converted
to the cqamepspz@dlng amtcbgg mretlaamt Hy resctiontwidr alfhoaIVatad parbokyliceacid or

is a therapeutic agent, a
Carbonaﬁff %fetg? ngi]élg a detectabl e | abel , water-sol ubl e
noi e , PEG, m PEG  PPGband m PPG or the |ike.

[0107) Th%rlot%@@ﬁ@mpléwdlr&@r i qo%rpl)Gunmte¢Wee g, 3 PEfizypoietly thatis body,

fncioff 895 RS LGS 050 A et B

group threugh the aglim ain‘i)dlfksmllile at oEEPRG rffiusl dnd b8 hnd to[l@’ot%ugh fhe other
an _exeppl ar mhodi nent, the sel ected mydify 19 roup
PEG ternunys. eépatérsﬁfu B}e@rr'ggp 99@ ,rem@egs boynpdrp® " ang éhe E termmus

G hed to the
which %g%ttq{o(ljnz@tolutgé gmg yécégkg y? B‘ﬁ’“ﬁ&?‘ %e %&%&égaér 5 gl ycosyl

o108 e i BRYPLERLI B BRERS oot The

-NH{CQO)(/@H;)LNM} %C&@)(QHQ%(@’@E@H{)L@@&? R WY %glc? h@fﬁid[&‘é%s and t

acid residue and chosy resi e are no
are indepengdepty §yr 11 iThr mdgceg raob pnd p@mﬁemnd@wgnmegm from 0 to 20, and

v L PSR PRI iy B S L ALl

moiety lrysladel] buysaadthleﬂgrbhp, for eseigle,i-BYENbi -QTH]. AsBbse of skill will
restricted to any particular formor nol ecul ar wei ght

apprecigie RReOT Irefe of i RiAdisEd mey?%%qﬁsﬁswr@l tp defdiyesraoindd whre be
500 and

replaced @ﬁhg%gﬁﬁ%\dtﬁ% pr-tils arlﬂ\}\%ﬁg ﬂg%%ﬂﬁ@d'x\@g@ an

[0109] pr fera Jé se and 1{>ﬁ{1erab:qém8é frglil gbout 5 OQO to

NHC(O NHU/( ¢d PEG having nore
( Mhz}\{r? one bzg%gb@ gzgtlig%oﬁggg)@glgnpl es of branched

NHC(OMEER):-40eHdeH 0 NHW)O(QHz)bQ%EHﬁ@(GHbﬁNHRl

coych i S s,

NH(CH@aNHR},%G NIVIE. 0RARRE @&mdf&d @feAindices a, b and d are 1ndependent1y
oconj u%(at eCheni str 283- 288 1994 and Yanmasaki

selectedetjfoné |the infggers dronpg) ¢ - 2 (gq@fﬁﬁablyﬁgomjﬁg 5. 112 mdexd9g an integer
from 1 to about 2500.

[0110] In an exemplary embodiment, ¢ is selected such that the PEG moiety is
approximately 1 kDa, 2 kDa, 5 kDa, 10 kDa, 15 kDa, 20 kDa, 25 kDa, 30 kDa, 35 kDa, 40
kDa, 45 kDa, 50 kDa, 55 kDa, 60 kDa, 65 kDa, 70 kDa, 75 kDa or 80 kDa.

[0111] In the discussion that follows, the invention is illustrated by reference to the use of
selected derivatives of furanose and pyranose. Those of skill in the art will recognize that the

focus of the discussion is for clarity of illustration and that the structures and compositions
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In a preferred enbodi nent the nol ecul ar wei ght of each
pol y(et hyl ene glycol) of the branched PEGis |ess than
wo@eooequeb7 t o 40, 000 dal tons. [0095] In additi oPCT/US2006/000870
provi ding conjugates that are forned through an
set fortk BAYSEREL roup, L '
° pr eséegﬁt aﬁzvg%l 1&9Q%grrog%”}h§%§}{cso$nfsﬂa é}a%g élgé é?%deﬁ?dgﬁ'ﬂchhande

groups,ragtivaped owdified sadmhamdesgtbaps Mdo@jh@%& bﬁﬁféﬁtﬁe@%h&&aﬁ&@groups

nmet hods of the invention, it is possible to form
[0112] p%tmd&eﬁ@ﬁk#&ﬁfa&ﬁmbﬂt ﬂﬁ'lﬁ%nﬁ%ﬁ Wt@és a lféo e Idettﬁeﬁ is

di fied sugar noieties across °& H
conjugaé%]‘ougmlygem mHdying wernidty dinroagleataintm gbfdostyd) liaking group having
L ur i dentical am no acid or glycosyl residue.

aﬁnn“%%ﬁlgmsﬁ%gb g73hd aspect, the invention provides a

pept i dgRyponj ugat e havi ng a popul ati on of water-sol uble

pol ymer| noi eties, which are coval @)ly bound to the
pepti deNt hr o®gh a @1y syl linkin e. ¢,

i nt &% gl & qb,group %

conj ugat e @ | nvent| QRyd es§ent| ally edch nenber of

t he popyté bound via the glyco
to a gﬁycosyl resiue of the pepti dgy and
gl ycosyl resigue of the peptide to which the glycosyl
l'inking group is attached has the same gtructure.
[0096] Also provided is a peptide conjugate having a
popul ati on of water- squbIe pol ymer noieties

In Formfu®6al FE |H§’ Ck?%?i?e Ot P dlfv J &%cﬁ‘Rgl s%%t]s ll-ki sﬁ{;ﬁéll‘t@ed or

roup. In'a pre embodi e ess

9
unsubsirtuiet elkyb br substipedul ahsubstinfedirteoaliyll lehéil ®ODRTE a carboxylic
no_ acid residue of the

acid or ilg)und to an %L
ERbFEE ok o SreSpietary Phiegeoepion d s urelenirrgre
COO’ 0RCODH E & pétﬁldna%\tl A6 T8 15 Keayd RY IRIKR NGRS N’ lﬂ&ééo%ﬁﬁ‘&f?ly

thereto has the sane structure 0097 e pres

represent Hysybstipted pgmspbs@mutgé slkyb RIGDEHI ARAI Blgoimdet ¢ i hosk R®

9 h ptide.is C ated to
and R SR B 0 A SRR SRt o ARt o
unsubstitieé hyterdatksil,| mamlaeidYOr%l}Isfhﬁdabiﬂe Ati]@asBSnd SHIECR?, R5 R® or R®
ycosyl Jinkjng group. Each of the aboverecited

includes,thf g ¥eaericapodiying @ﬁ’ﬁm e. &ePE@u liakedrthrawghk bood pretinking

6h Vhen t
group. fﬁa&xen‘%ﬂr%&ﬁ%&%ﬂf&? ¢ ac ?(%éoﬁlgp \gvlttiélrtfe ¢a %(?ndto thgl? they are
attachedyga epmpbyenty afftbe py&rdvylhwde dhhfn (Ff&ihhfc)abialg InRifeider ieSemplary

subst ant.i,al | l uaresce 0098] Essentrally an
emb"d“&e%‘n I%id @%btsgﬂwlgtlr it é(tflﬂhf&e palymstic pegskifyéng meiety. In
another 8g&@fiplary@Ybd¥iment, R® and RS, together with the carbon to which they are

attached are components of the side chain of sialic acid and the polymeric modifying moiety

i nki ng group
h

is a component of R®.

[0113] In a further exemplary embodiment, the polymeric modifying moiety is bound to
the sugar core, generally through a heteroatom, e.g, nitrogen, on the core through a linker, L,

as shown below:
Ry—L—3
R is the polymeric moiety and L is selected from a bond and a linking group. The index w

represents an integer selected from 1-6, preferably 1-3 and more preferably 1-2. Exemplary
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any sequence, is of use as the peptide conmponent of

the conjugates of the present invention. G anul ocyte
w@ioeny448t | mul ati ng Factor has been cl oned andPCT/US2006/000870

sequenced. I n an exenplary enbodi nent, the G CSF

linki i 1 d . D) . ).,
P L L R R B BB A RIGTY o BnBitiied
heteroalicrlpmrietias|agHiSiatic RYAPIASSRRBPMrO AFRMBRL bISGE linker is an acyl
. . FLYQGLLQALEG SPELGPTLDTLQLDVADFATTI WQQVEEL GVAPALQPT
MOtety) o AFASAFORRAGGVL VASHLQSFLEV SYRVLRHLAQP ( SEQ | D NO
1). ,[0099], I n anot her exenpl ary enbodi nent, the G CSF
[0114]pep FESTRBlany pranreurd rcasdipe da s dentian Bexa struche 2ecording to

& CATY .
i L T —

LYQGLLQALEG SPELGPTLHTL %,ﬁDFA‘I,'TI VWQQVEEL
GVAPAL QPTQGAMPAFASAFER L\7K§—|LQSFL EVS YRVLRHLAQP
(SEQ ID NGO 2). [0100] In other exenplary enbodi nents,

' ented in SEQ.JID
[0115] }\Bgln%g?%r Q)g%{ql?)lgﬁcc%%%ng tost%%ue?n%o%ixg&%%t east one of RE?@, R* R’ R®
or R® HyE BleGoAmak PQSFL L KCLEQVRKI QGDGAAL QEKL VSECA

TYKLCHPEELVLLGHSLG PV\APLSSCPSQALQAGC%IS\%Q

HSGL FLYQGLL QAL EGLSRRE T

QVEEL GI\/I(AIF;],&L QDT@EAI\/PAF@SAF IEA%%H Q
T A T —

P LLKCLEQVRKI AALQEKLCATYKLCHPEELVLL
[0116] YRR imepcticolmse rmydifingmoiety-linker construct is
a branch& 3R Chnbt QEHQEPWEAEE&W ri‘c%ﬁé% ached to central moiety.

In this embodiment, the construct has the formula:

R—L—3

in which R' and L are as discussed above and w’ is an integer from 2 to 6, preferably from 2

to 4 and more preferably from 2 to 3.

[0117] WhenL is a bond it is formed between a reactive functional group on a precursor of
R! and a reactive functional group of complementary reactivity on the saccharyl core. When
L is a non-zero order linker, a precursor of L can be in place on the glycosyl moiety prior to
reaction with the R! precursor. Alternatively, the precursors of R! and L can be incorporated
into a preformed cassette that is subsequently attached to the glycosyl moiety. As set forth
herein, the selection and preparation of precursors with appropriate reactive functional groups
is within the ability of those skilled in the art. Moreover, coupling the precursors proceeds by

chemistry that is well understood in the art.

[0118] In an exemplary embodiment, L is a linking group that is formed from an amino
acid, or small peptide (e.g., 1-4 amino acid residues) providing a modified sugar in which the
polymeric modifying moiety is attached through a substituted alkyl linker. Exemplary linkers

include glycine, lysine, serine and cysteine. The PEG moiety can be attached to the amine
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TQGAMPAFASAFQRRAGGVLVASHLQSFLEVSYRVLRHLA QP (SEQ | D
NO 4) MAGPATQSPMKLMALQLLLWHSALWIVQEATPLGPASSL

WOPBFT4EL EQVRKI QGDGAAL QEKLVSECATYKLCHPEEL ~ PCT/US2006/000870
VLLGHSLG PWAPL SSCPSQAL QL AGCL SQLHSGL FL YQGL

i B SO SRR MRS P U s
OXygenNE1BY of\yFRirCRA8 SEAGSHrtu Gl HQuRK QEDEABLAIKESGAIN vely.
KLCHPEELVLLGHTLG PWAPLSSCPSQAL QLAGCLSQLHS

GL T iD (ST
B S L T B TR PR BT
anothengsentplarymebeimsst. BosmlukebaivRK GEpeahGEkyBaT ety and a

linker, !E—% e &E@%ﬁ%kﬁ%&%ﬁ%& As discussed

above, LEMABAL GRIQGAWVRACAEN SHISRASNMASHL- @8 FYheric modifying moiety
YRVLRHLAQP( SEQ I D NO 7) :
can be %@%@A@%@@FLLK& EQURKI QGDGAAL QEKL CATY
KL CHPEEL VL L GSSLG PWAPL SSCPSQAL QL AGCL SQLHSG

LFLYQGLLQALEG SPELGPTL@&%V_A_ ATTI WOQVE
8) ;

-

I

0120] El RASAF L VRSt B ing to th
[012 ],vs%m o Sﬁl% Ha B ture according to the

followingfmmadanssL PQSFLLKCLEQVRKI QGDGAAL QEKL CATY
KLCHPEELVLLGHSLG PV\AP%PES%CP%?ALQ_AGCLSQ_HS
GLFLYQGLLQALEG SPELGPTRDTE(LDVADFATTI WOQM
X

5__?__)(3_%
RY7-x* (II).

in which the moiety:

is the linker arm, L, and R' and R'” are R'. R!® and R" are independently selected
polymeric modifying moieties. C is carbon. X’ is preferably a non-reactive group (e.g., H,
unsubstituted alkyl, unsubstituted heteroalkyl), and can be a polymeric arm. X* and X* are
linkage fragments that are preferably essentially non-reactive under physiological conditions,
which may be the same or different. An exemplary linker includes neither aromatic nor ester
moieties. Alternatively, these linkages can include one or more moiety that is designed to
degrade under physiologically relevant conditions, e.g., esters, disulfides, etc. X* and X* join
polymeric arms R and RV 1o C. Exemplary linkage fragments for X%, X° and X* are
independently selected and include S, SC(O)NH, HNC(0O)S, SC(0)0, O, NH, NHC(0),
(O)CNH and NHC(0)O, and OC(O)NH, CH,S, CH,0 , CH,CH,0, CH,CH,S, (CH»),0,
(CH2)o8 or (CHz)oY’-PEG wherein, Y is S, NH, NHC(0), C(O)NH, NHC(0)0, OC(O)NH,
or O and o is an integer from 1 to 50. In an exemplary embodiment, the linkage fragments X>

and X* are different linkage fragments.
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EEL GVAPAL QPTQGAMPAFASAFQRRAGGVLVASHL QSFL
EVSYRVLRHLAQP( SEQ DNQ 9) ;
WOARLGRASSL POSFL L KCL EQVRKI QGDGAAL QEKLCATYK PCT/US2006/000870
LCHPEELVLLGHSLGA PWAPL SSCPSQAL QLAGCLSQLHSGL
FLYQGLLQALEG SPELGPTLDTLQLDVADFATTI WQQVEE
[0121] L PALOPT, VPAF/ SAF@@AGGVL‘VA?HLQSFLEV )
SYRI BES (5@\ ,m%IgEQ | D NO 10) ;hagﬁétructure according to the

followilE RiERASSL PQSFLLKCL EQVRKI QGDGAAL QEKLCATYK
LCHPEELVLLGSSLG PWAPL SSCPSQAL QL AGCL SQLHSGL

FLYQGALLQALEGQ SPELGPTLDTL QL@GHRENE T AVWQQVEE
LGVAPTTTPTQTAMPAFASAFQRRA LSX@SHL QSFLEV
SYRVLRHLAQP( SEQ I D NG 11) [l 1] The present invention
isinnowy limted to thg;@g@uences set forth

es

herein. Use of G CSF pepti t other sequences that
are mut at ed toAz(mlﬂ'gHQ@)m—!éeNease a property or
nodi fy a structural featurepgf the peptide are within
the scope of the invention(CA8Mkexanpl e, nutant G CSF
pepti des of use in the inv%{}%b R include those that
are provided with additi onai -'gl ycosyl ation sites or
such sites at other positi qrs. Mor eover, nut ant
, pepti des that include one or re N-glycosylation site ()
. ..are of use jn the invention. [0102] Preferably,
th: indigey PRaA DRI ERRGndRAEId el Salesisd froned ta MR oF' AReA’, A%, AY,
AS, A7, GSCRE A%8phd A8 4 . . . I . '
modi £y nS*‘ s oS ﬁ?gjf%%%aﬁﬁgd%ﬂé%e%éggg’%%fﬁég‘fbﬁf}%’ﬁ?d. Fn
unsubstiityted lzubstiseted onnmesubstitiel ddtenrallyl,| subkitdted or unsubstituted
y | ati on si.te ichis osylated with a,
eyeloatfiy SRS R Bad Epnet Hefpar Gl Sty hurs of ntbrmieg arv
substitutal @tuhsultighted lotéiBAzyTONG! YA 1 | 10 AP 28X IRPAY The indices j and k
[ Etachedtothe

. enbodjnent, the PEGis coval erEI y. af,
are 1ntegeer§tn}d&gquegﬂ}éﬁplcpqﬁda@qamd} t9d8s it hichR| “rage mreoabers iilependently

=Rkl [ l.ent attached.to
st AR08, 00,0600 o E BRI Bt BF05E bt
substitutddeorpmptbist it dAdyickatiad,i substitutell bEuGHuBSReNH hbfefely B8 aliyDUP

. 1s attached to one or mpre glycosyl units of a
substituted or unsﬁ:bsututed aryf,] anc? substitutedg or){msubystituted heteroaryl.

{0122] Formula Illa is a subset of Formula III. The structures described by Formula IIla

are also encompassed by Formula ITI.

(R1>w——|.—§

[0123] In an exemplary embodiment, has a structure according to the

following formula:
(OCH,CH,), A"
AZ(CH2CH2(?3 H
H "a—%
H

In an exemplary embodiment, A' and A? are each ~OCHj or H.
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gl ycopeptide. The invention al so provides conjugates

in which a glycosyl linking group is attached to both
w@rooaii4367 aci d resi due and a gl ycosyl residue.P¢DUS20P6/000870

The PEG noiety is attached to an intact gl ycosyl

Ny 1.8 .a non [ofo] [ . e.g., Ny
(0124] I siishone, B plesheBpRh 1R ap S Shipeidhcomrising
the moigtysubsti t ut ed heteroal kyl . [0105] In an exenplary

enbodi nent, the invention utilizes a nodified sugar

am ne that has the @4 in which J is a glycosyl

nmoiety (e.g., a nBcIeotlde sugar), L is a bond or a

linker and RL is the @y, €e.g., a

pol ymeric nodi fyi ngq

that are forned between a

noi ety and a group of c

nodi fyi ng group. FGF— Eyanpl , when Rl includes a

carboxylic acid noiety, thig,noiety may be activated

and coupled with the NH2 noiety on the glycosyl

wherein Bsis d ugenaick 616dt8d framb O aheR -DAINh &5 %HIH%H&%eNE'@ﬁ@a% H
a . gl ycosyl noi ety that is "iIntact

f bl
and R iﬁtﬁn‘ﬁ el elbééglkéiﬁ& Atie o)y enpprévinga sienigtraiain atsanched
poly(etl‘i)hé’ﬁe brgrﬁ)/leesfd £ TN %siﬁﬂ(glr e]c ur %%%ﬁg“fétf ! u?{ar‘e’l} %%%d or

ve’ condit’ions,
unsubstﬂx‘aimﬂlarl wnd sutistitused ominsudguaitécyﬂletm@lklyﬂe tie eRathfMtly embodiments,

G e A A B ST B

-OC(O N and the I | ke The Iinki ng groups are bonds
[0125] ¢ dﬂr@é@l’fhb’éﬁﬁ@mﬁarﬁ @mbodlmﬂns tlod 1111th11cm|q1&01/1d$ oforljieite formed

v AR e GRS i S Rl By ™
embodlgfeﬁu thel Sl moi@tywth@mamearsﬁgérlwa&rﬁ& DEOLRT1 Bhifing croup

thers, thioethers and am nes. For exanpl e,

mtefpo%ﬁﬂt?&m’%ﬁhe pankide sabsieate ang themadifyiog awiug. Aessxdmelars ghloosyl

b
i B 1400 5 OB TR L S B e
formmgtha(hnkmg grodharanotdegregled by chemhl@Qs SodiasmetaBeriatt) or

% 6% the glycine |s converted to the
enzymalig (5.8 B%‘ﬁa? Qm&Fﬁsg% %ﬁl tomaeates P! thedavensian inalirdesm
modlfylﬁgg‘rcyt@ttﬁgt is ahAPXY {d the @.ﬂ:"ﬁxﬂ: ﬁBﬁgﬁ&f%ﬂ%ﬁl o %ccfx%}z €, e.g.,

fying group. Anot exenpl ary er=i’s a
mannospE@erglusesamine, galacms?ﬁ@e,mmlm agid dtat Ekxamplary modifying group-

intact glycosyl linking group cassettes according to this motif are based on a sialic acid

y on the glycosyl
tary reactivity on the

structure, such as those having the formulae:

HO R1—L~—HN

o. ,COOH o._ /CO0H
HO HO
o———g 0““%
R1—L —NH ;and CH5(O)CNH

[0126] In the formulae above, R' and L are as described above. Further detail about the
structure of exemplary R' groups is provided below.
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functionalized with an am no acid resi due. The PEG

linker is conjugated to the glycosyl group through the
wW@piono7461 d resi due at one PEG term nus and bopemUSH062100870

t hrough the other PEG term nus. Alternatively, the

d R1 d, t.he PE
12 RISy S B 5, 0
substratedGHEOS R mdtd&acg}iay;dmﬁtygn t@ﬁlﬁbhft[l@ﬁﬁ{al fyig I\gr? |aﬁ5c\hed through a
as, the fornul a:

es, of NH. L

linker %ﬁ&r\%@{’?ﬂ Eﬁ%‘éﬁ%&&g‘m@@) @@M@Wlpmatwe |Cﬁnméﬁlt@&1

accordihf €& 1h[kdérﬁ1§ﬁln§161§tr}ﬁkle ?r{eefof‘rﬁ\gg pendently 0 or 1. The
indices a, b and are I ndependently integers fromoO
to 20, and c is an i nt ege Q &g, 2500. O her
simlar |inkers arE_Bﬁsed pcie in which an -NH
noi ety is replaced by anot group, for exanple, -S,
-Oor -CH .As those of 8kill RAppreci ate one or
nore of the bracketed noietigs, corresponding to
indices s and t can be replaé%d with a substituted or

e B B S T B0
llmltatlwlg&&wﬁ%;g%al&%é%niné Nuﬁglﬁ%ﬁﬁNﬁﬁctOﬁﬁ%gtgEﬂnne N-acetyl-
galacto;gpg{lm@pge) oENaPRNSR-4¢etyl-mannosamine, and the like.

NHC( O) O CH2) b( OCH2CH2) ¢ O CH2) dNHR,
[0128] Nl-mlﬁ-ia)tﬁd\lbﬁééﬂ)ﬂtﬁb?ﬂ@ W&lﬁgﬁﬁhﬂ)@%{g glycosyl residues on a

aNHRL, NH CH aNHR1, and NHR1
therape\dtg_ﬁ. pﬁmug@ suqb(@ G(HFs the ggycogyléﬁgct@r@rog thqngq:p@n @emuggtes of the

1nvent1cﬁlec]:aﬁ‘}1ta€9 LLH %ﬂﬁl‘i‘;‘?aﬂ A Jfele Mo?e%‘v? égerg%?’?ag Lol ?%SQH%SSE‘ or N-

froml cisanin
linked. Menq’pdlﬁﬁd)]n the discussicartlew, cacibOlt FeRinoscandSuiabgct ed
. .suc(p that, the PEG noiety is gpproxinmately 1 kDa, 2
derl%hxﬁa 13%15%%1 0Y@)C > a qagnpopgnt o}@ glmsylggow of a;m:ppgglﬁ 35
40 kDa, 45 kDa 50 kDa, 55 kDa, 60 kDa 65 kDa,
[0129] 7dn Rmetherrsxekplary ﬁH@Odlln[eat ﬂ[ld)mtdr]tlohrprdméesx:h @@&Bp@mde
nis illus

corgug,ratbs,h tg}fl;elg% g-x trgfx?ﬁ § glys n(\)/se re§ ug finglydmg t f‘?/glt E%/lglpng group) is at
Thr133 tnmmaset}@méqmwa@gs@s with 888). 0hn SXdrhpladyFotila %Jc)raﬁhlg ko this

recog ze that the focus of the discussion is
embOdl’@Ie‘afrlFl?}‘ o the maikfyr at i on and that the structur es and
composi ti onsset fO{t h are generally applicabl e across
t he genus ofgﬁﬁﬂ&ﬁ@rlde groups, nodified saccharide
O—GalNAc—Sia—L—PEG

in which L is a linker that is selected from 0-order linkers, substituted or unsubstituted alkyl
and substituted or unsubstituted heteroalkyl moieties. An exemplary linker is an amide or
carbamate of a natural or unnatural amino acid (e.g., -C(O)(CHa);NHC(O)-) in which the
index s represents an integer from 1 to 20. The poly(ethylene glycol) (PEG) moiety can have
a molecular weight of up to about 100 kD. Exemplary PEG moieties are approximately 1
kDa, 2 kDa, 5 kDa, 10 kDa, 15 kDa, 20 kDa, 25 kDa, 30 kDa, 35 kDa, 40 kDa, 45 kDa, 50
kDa, 55 kDa, 60 kDa, 65 kDa, 70 kDa, 75 kDa or 80 kDa. The PEG moieties are linear or
branched PEG species, such as those described herein. The terminus of the PEG moiety,
which is not attached to the linker, can be either OH or another moiety, e.g., O-(C;-Cy)
substituted or unsubstituted alkyl group. OMe is presently preferred.
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groups, activated nodified saccharide groups and
conjugates of nodified saccharide groups. [0112] In an

wex@api4asy enbodi ment, the invention provi des BCT/US2006/000870
gl ycopeptide that is conjugated to a polyneric

nogj f yi ' i ptact gl | ppki.ng ..
(01301 DAL e Rty PR E ] O Eiea el Sl ot P ffpmsion
mcludgsdhawibsteudtw®? i s H, CH20R7, COOR7 or OR7, in which R7
represents H, substituteg or unsubstituted al kyl or
éyp§ﬁjkyted or unsubstitpted heteroal kyl. Wien COOR7
i a ear boxylic acid or rb | at \bothforrrs are
r epr es&ht #ANAF TRE—d® gnatTon o t he(@a641,0),SH,CE;0R e
COO or COOH. In Formulae | and IR, the synbols R3, R4,
. . R5 @;g and R6 > independent|y represent H, substituted
in which R andp giedsdiscassed phgve. Thrd ) PEG cassetit iscetacidits the

- r .and ' ntly selected fr H

i o£0lc o LG0T B PSRET SR ot L SRR i e

hydroxyhat ghibon Ouwhe de Ineytl mred aviktydn, ansin@bh & fimctichalize P okl db6ve.
acid. At least one of R3, R4, R5, R6 or R6 includes

t | yneri i fyi iety.e.g.., PEG Ilinked
I cachi ot Fa ke St fhtbos P R RS Uiotphe i reBfesaiash i t freonine at
positioR MDD ATIEMdure R e 2618vARG to a G@S??%ﬁ%dé"ﬂhﬁﬂn&lﬁ?esc ARt r?lefhionine.
whi ch they are attached are cohponents of the pyruvy
The figyyeg arectieq igleypnigp al GESKpentide Ithat dodsumdt redudexetehmalymethionine
: : ' ; ' [ chain is functiqgnalizeg;with the
in whicBTHOhETTE in bl B e HeuFAOvd § pinigdsbelsdk i ary
0131 en‘qﬁ%i,rrent,, R6 and R6 , together with the carbon to
[0131] \j Hif ippjion peovadesacnedifisd &-CoHpentidetiBatdncludes asglyesyl group
haﬁnggﬁg%ﬂnﬁg:sialic acid and the polyneric nodifying
noi ety 1s a conponent of R5. [0113] In a further
exenpl ary enbodi pol ynmeric nodi fying noiety
is bound to the sugar| core, generally through a
het eroatom e. g, @i on- e core t hrough a
linker, L, as showd bellow: Jwsl 1SRl is the
pol yneric noiety and S | ected f¥oma bond and a
| i nki ng group. Th& ithdex represents an integer
selected from1-6, prefergbly 1-3 and nore preferably
1-2. Exenpl arylinking groups include substituted or

[0132] UNAYaRE Eﬁl%(ﬁﬂleﬁjcslfme'grmats G, @r unsubstituted

OH

D

COOH
HO o) (Fuc)

O—Gal‘—GlcNAc——g

OH
in which the index tis 0 or 1.

[0133] Inastill further exemplary embodiment, the group has a structure which is a

member selected from the following formulae:
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het eroal kyl noieties and sialic acid. An exenplary
conponent of the linker is an acyl noiety. [0114] An
wez@apr4asy conmpound according to the inventi onPEEESHE06/000870
structure according to Formulae | or Il, in which at
| east one of Rg , g4 R5, R6 or R6 > has the
formula: NH L- R1Y0115] In another exanple according
to this enbodi ment lat | gastcaome ofy R2, R3, R4, R5, R6
or R6 has the f8Pmulay | o&lggz_)_g- CHC(O R1 in
which s is an integer| fro to amd Rl is a linear
pol ynmeric nodi fyi ng~horety. [0116] I n an exenpl ary
enbodi ment, the polyner|c nodifying noiety-Ilinker
construct is a branched®Structure thatnd ncl udes two or
nore pol yneric ai ngoiptt ached to central noiety. In
thi s enbodi t, construct has the fornul a:
(RL)WwL 1 in which{RL and L are as, _di scussed above and
W is an integer m 2a.Q 6, Ccpoef a3:1‘b|yfrom2to4
and more prefetgbly fyom 278e. 3. %ZL§VMen Lis a
bond it is fornmed bet reactive fugctional group
on a precursor of reactive functional group
of conplenentary reactivity on the saccharyl core.
Wien L is a non-zero or linker, a precursor of L
can be in place on the glycosyl noiety prior to

in which @&Cihi&0t Wotdp 1t he Rlprecursor. Alternatively, the
precursors of Rl and L can be incorporated into a

pref or ned casset.t e at i s subsequently attached to

01341 PUE B R8s PrRGTbtyt Yol OB ARG . e
sel ection re ation of precursors with
appropriate readtive functional groups is within the
ability of tggs ski hl ed,cooHt he art. Moreover,
coupl ing the™prec oceeds mstry that is
wel | understood in|the arp. Fﬁilg?M?ﬁggh xenpl ary
embodi nent, L ig (AKi ng group that is formed from
an amno acid, or s peptide (e.g., 1-4 am no acid
residues) providing @inodi fied sugar in whjch the

in which the index p represents and integer from 1 to 10; and a is either 0 or 1.

[0135] In an exemplary embodiment according to each of the formulae set forth above,

the PEG-glycosyl linking group is attached at Thr 133 (Thr 134) of G-CSF.

[0136] In an exemplary embodiment, a glycoPEGylated G-CSF peptide of the invention

includes at least one N-linked glycosyl residue selected from the glycosyl residues set forth
below:
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pol yneric nodifying noiety is attached through a

substituted al kyl linker. Exenplary linkers include
w@bkopeiomae7 | ysi ne, serine and cystei ne. The PEQ@DUS1096/000870

can be attached to the am nenpoiety of the Iinker

t hr ough e or uregfha on he PEG is |inked

to the saﬁ ur|u%r oxyg eﬁ\]i at gﬁgﬁof(gé&/-sgtel ne and serine

t hrough tfio&ter G&S?‘Acét’\ﬁ’ér bonds, respectively. [0119]

In an exg@pl ary enbodi ngamt R5 i ncl udes t he pol yneric

nodi fying noiety. In anot her exenpl ary enbodi ment, R5

i ncl udes“‘?{)t hribhe pol yrrm,l c nodifying noiety and a

l'i nker, L%{nA%the hrodi fying noiety to the

remai nder FKE f‘”&u ®. As discussed above, L can

be alin or br anchedvtaet—f—ueltNAceGal),,SiRm l'arly, the

pol yneric nodi fying noiety can be branched or |inear.

(RL) w L TT’[OleE)] I n an wxerpiRkiy-cafbadi nent, has a

structureA@chglrég hefoIIovvlngformJIa in which

the noiety: is The Flnkpr arm L, and R16 and R1l7 are

Rl1. R16 and R17 are |nd\@prend@m‘\¢-yaaﬁpeiRéct ed polyneric

nodi fying noieties. Cis carbon. X5 is preferably a

non-reactive group (e. gG,cNA@Gayn%ubstltut ed al kyl,

unsubstiruted heteroal kyl), and can be a polynerlc

arm X2 and X4 are |ink e—f(@@gmgs,qtshat are

prefer abf""’esﬂl@emti ally pon-reactive under

physi ol ogm.a.le.c,@gmglcmcan n Which may be the sanme or

di fferent| An exenplary|linker includes neither

aromati c*MOr ester noiegLjes. ternatively, these

| i nkages can i ncl ude one or ((r;rIDNF\e n@‘lthy that is

desi gned to degrade unq;pr_gtg{mol % |£@I ly rel evant

conditio &, , ester disuls i d8s, etc. X2 and x4

join poly r||c ar s R16 and R17 to C. Exenplary

I i nkage E\L;\gﬁe%fs PP X3 and X4 are i ndependent |y

sel ect ed d include S| SCCONH, HNC(OS, SC(OO O

NH, NHC(O, (O CNH and Mmd%’@‘\c—:ﬁm— BRIE( O) NHd CH2'S,

CH20O , CH2CH2O, CH2CH2 INQCHZ 00,., (CH2)O0S or

(CH2) oY - PEG wherein, Y° R NHC(O), (O NH,

NHC(O O OC(O NH or Oand o |s an integer from1l to

50. In an exenplary enbodi nent, the |inkage fragnents

X2 and X4 are differen G'?“ﬁﬁ%‘a@e'?f‘ragnents (R1)w L

o Man— (GlcNAc—Gal),—R'S
| (Fucyy

AA—GlcNAc—GlcNAc—Man

[SAvaVy
Man— (GlcNAc—Gal),—R'

(GlcNAc—Gal),—R'®

[0137] In the formulae above, the index t1 is 0 or 1 and the index p is an integer from 1 to
10. The symbol R'*" represents H, OH (e.g., Gal-OH), a sialyl moiety, a polymer modified
sialyl moiety (i.e., glycosyl linking group-polymeric modifying moiety (Sia-L-Rl)) or a sialyl
moiety to which is bound a polymer modified sialyl moiety (e.g., Sia-Sia-L-R') (“Sia-SiaP).
Exemplary polymer modified saccharyl moieties have a structure according to Formulae I
and Il. An exemplary G-CSF peptide of the invention will include at least one glycan having

aR" that includes a structure according to Formulae [ or II. The oxygen, with the open
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[0121] In an exenplary enbodi ment, has a structure
according to the followng fornmula: the indices mand
WO 2@6074461 eger s i ndependently sel ected from O PCI/E8M06/000870

Al, A2, A3, A4, A5, A6, A7, A8, A9, Al10 and All are

valencd[RI BBl FEREN @:{e ‘ bl Lpted, or
unsubsti t ut ed alf f&%%%éét?%ﬂg?g%&%ﬂa%}ﬁ%éﬁf llB#aegaqucarbon

of a Gaher GrB¥AKiojets ubsa furtherekenmlay smbsdibieut, el 6350eA dtbhed to
ubstit.ute r upsubstituted heterocycl oal kyl, )

the car B RIDES S efFeliNE toskdibetn A grempiam sopogiesatabe modified

sialic atid34/bskddtod, Bt he eBReREY fesidudAAbh &}%&ﬁ% i

... -Si.A12A13 . The itgﬁdi ces eﬁ and k areerie}r(}t ers odiment, the

sialic apid delaltrdersG-{o thelgalaciose fesidne.0 t 0 20. A12 and Al3 are
menbers i ndependently selected from substituted or

[0138] un slaspther exsnpliyyembosinistt, theitrwdntion prosides i GUCEE Eepltide

. Kyl ubstituted or unsubstituted cycl oal kyl,
conjusliEHEF AR sREERA okt eetn s thtss Ep Cartk hov, that i
covalersiylstathiedtie dn @nint g Sdsidub i ' i

. unsubsti tut ed heteroar yc{u. bfglf?%ﬁ%ér rn?)lnglépﬁ)itogﬁ#&sﬁgccgfdlng to
this mogﬁgg%glygqsytbnlﬁng moigty is linked $q a galacipsesresidse thirtuegh dSia residue:
Fornmula Ilia are al so enconpassed by Fornula I11.
(R1))wL 1 [0123] In an exenplary enbodi ment, has a
structure accprdi iy to PRE ToROoWlNg TRrnula: In an
exenpl ary enbodi nent, Al and A2 are each. -OCH 3 or

el 48kic oo R HRRF sl i B o
terminahbielieadid Bf b gly@amasing bn SedyaetRat HiSm@ih B&gdsfg-c.fg.'(-b)dg?‘-ﬂ,
an -

. G ) er selected fromH and R1-L-
STSSIa&bg%%P@yqﬁ, angy ST8Sig-INpi ety conprising a strai ght-chain
or branched pol y(ethylene glycol) residue; and L is a
[0139] | i dkenother grempdarh embodinmar, cheoglglen’s have s BshiulAthedis S&lected
fromthunSUb-St ituted al kyl and substituted or unsubstituted
het%Poal kyl . 1n exenpl ary enbodi nents, when Dis OH G
is R L-svangeghen Gis gi(O(Cr CB)alkyl, Dis \
RML- NH l [01R5] In anot her exenplary enbodi nent, the
i nvent i cx‘rf‘—pﬁlﬁwcd@@"%c nugat e formed between a
modi fi edl sugar of the igyentiqp.and,a substrate G CSF
peptide. In this

[VaVaVal

(Fuc)y Man— GlicNAc—Gal—R1%
AA—GIcNAc— GlcNAc—Man
; and
Vo Man
YV (Fue)y Man—GicNAc— Gal—R15'

AA—GlcNAc—GlcNAc—Man 3

LN Man—— GlcNAc— Gaj-——R1%'

and combinations thereof,

[0140] The glycans of this group generally correspond to those found on an G-CSF peptide
that is produced by insect (e.g., S-9) cells, following remodeling according to the methods
set forth herein. For example insect-derived G-CSF that is expressed with a tri-mannosyl
core is subsequently contacted with a GleNAc donor and a GlcNAc transferase and a Gal

donor and a Gal transferase. Appending GlcNAc and Gal to the tri-mannosyl core is
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enbodi nent, the sugar noiety of the nodified sugar

becones a gl ycosyl |inking group interposed between
W b@opepsT de substrate and the nodi fyi ng gr oupPCHIIS2006/000870
exenpl ary glycosyl linking group is an intact glycosyl

t
accomﬂr#)slﬁgc% ?1%81 F% stéaﬂ oﬁ’ﬂ Fﬂéﬁigﬁpg g)a?ﬁgogdéﬂeac}, sgql ¥ J%rgaldg%@ ah Jeast
one braphle nf thalgb(cesxl moistyais kimbtmédigﬁléino dalg)@é Gar m@féﬁh‘m&% &e ﬁOt
gesses. Se ected conj ugates of the
functiob i yiBkihs A Lisg o i Afigell pcms\é b reaeticicwishia sialic

a01ddoh@rﬁthﬁeﬁt@béﬁ%eﬁphﬁtam%n§&a§é“ no-saccharide, e.g.
rrannosam ne, gl ucosam ne, gal act osam ne, sialic aC| d

et ar tact osyl i nkin
o015 s SR B BRSO i
of peptﬁlleﬁisl o@pp&@ll Whtls $iBlE 4did reRrbE, éztsleésh%% MG gfe}%‘l}y at least 80%,

méﬁ‘g%} {312126 In the fornul ae above,
still moggpr& Iy Belgast §B%candryen more prefexitily atloast 96%e 96%4; ea%ugs% or
999 arQEaﬁféS'mtfh%‘ia}{ﬁ%&dgr oups is provided bel ow.[0127] In

urther exerrpl ary enbodi nent, the conjugate is

f b G CSF d h |
[0142] ngl]{t&aéin ﬁ)ﬁh&?ﬁ oﬁ%{ﬁ ]5 ;:p ﬁsgdlw%g qbqus-;? ]f/lggq%grér, an exemplary
modtﬁdgg?%e?tlg% ?fe(t?)é/ 11ﬁlenﬁ&?wﬁ fn@fsl{arg gtt: llggs; lohk %ﬂfc% WII'CtPl an R'® moiety

having @ sizenteremgearding o Eommi@ttﬂmeﬁﬁt have the for rrul a: in
whi ch the radicals are as discussed above. Such

[0143] sdachaksthplapi @ﬁbcﬁﬁmbﬁctﬁé%co‘#ﬁmﬁﬂfg thbiBy1Bk t rmula
gl ucose, glucosam ne, N-acetyl-glucosam'ne, galactose,
gal act osam ne, N-acetylgal agt’osam ne, nannose,
mannosam ne, N-acetyl - am ne, and the liKke.
[0128] Due tgotgdae vgrls! ylity of the nmethods avail abl e
gor modi f sigdues on a therapeutic

epﬁa%cgé%%— t he (gl ycesyl structures on the
pepti de conj ugat e ﬁ)&%'ﬂ' 0 Vi OCHj
substantially any s Pqucture r*;ﬂ’\[j,er, th OgI ycans can
be Olinked or Nlinked. As exenplbfied in the

di scussi on bel ow, each of the pyranose and furanose

in whicll85id § 8 } Vehe flasg H? gsggggmg én(te%%?l;? 1 fon{ﬂ; gﬁéefpresents and

glycosy noi ety
integer rmniplo2500 e ﬂamiaﬂ? ptefertdils HRMBB bf 9 REDW AY¥ictiethathdsaablecular

h th di fied gl yl
weight GERPIED % LA Ba Erk oIS gh eirsont ofihangly ps LpLing gesip to the
threoninEH |1§3’50£ E@ Ib%ﬁo f1 BIht‘ﬁreRﬁ?]féGI@ﬁ%fEE@ PShiH Met). An

exerrp ary ornmul a accor

[0144]  In yet another exemplary embodiment, the invention provides a glycopegylated

GCSF that includes the substructure:
OH
OH

(o) COOR!
O—GalNAc—O—Thr134

o)
M HN o
ROCH,CH,(OCH,CH;),0 HN/\[(
0

HO

OH

in which R and n are as discussed above. R! represents H or the negative charge of the
deprotonated acid (i.e., COO").

39



enbodi ment includes the noiety: in which L is a linker
that is selected fromO-order |inkers, substituted or

waoe®alos46t ut ed al kyl and substituted or unsubseeCT/USEA6/000870
het er oal kyl noieties. An exenplary linker is an am de

014sy0r r t.ur al 1 No. aci d
(o151 ERHRR i B ol R, 8 O CRR 46 o R RaRE g i,
remodgledhbeadsting GhiNAcdrelg@al t6 fermandose 26te akd ?Iy@%ég&ﬁ‘té@/ﬁsﬂ[gea sialic
acidbe?%xcoh’ib a&i’%@ noi et y. can have a nol ecul ar ‘wer ght of up
&bt Elﬂewgﬁ%ﬁ% g P K pertidedhat gpmprises at least one
moiety d@aPm@thd®i@l: 1 kDa, 2 kDa, 5 kDa, 10 kDa, 15 kDa, 20
kDa, 25 kDa, 30 kDa, 35 kDa, 40 kDa, 45 kDa, 50 kDa,
55 kDa, 60 kDa, 65 kDa, 70 kDg, 75 Da or 80 kDa. The
PEG noieties are |linear or bran PEG speci es, such
as those described heredx. erm nus of the PEG
meket y, Whiach-diRacRota-at o the linker, can be
é——G@JJP&:h-%'I'cNAgiI\lIer anot her noi e g L 1:oCA) OCH
substitutgd or unsubstituteg al Kyl souhr M;f?/\/)
presently™teferred.[0130] I'n a further cexenpl ary f
enbodi ment, the gl ycopegyl ated GCSF of the invention

in whichisatpregesits did iBtRa o | 46 €0; dnd fehefnR AQInLed Ford$ to 2500.
di scussed above. The |inker armPEG cassetteé is

10146] 7 298860 sDnck 1, B PEGCorAe i B BIPLGRET U hEivedici g tinear
or branglted. Hymexsriplarpprecarsbool Be taforietht RnAkRIL oA iehted ﬁc@miiﬁg to

. nd functjonalized as shown above. In each of the

this em??cgﬁ’FBQOftéb? mf"sl?tl%q’&ﬁ&?i-‘e{g’npﬂlé‘ gl ycosylation site is
represented as the thiecopd ne at position 134. The
figures are relevant to GCSF peptide that includes a
term nal methionine. x¥heefiglires are also relevant to
a GCSF peptide that does| not include a term nal
met hi oni ne i n whi ch RH¥seX¢ he Thr in each of the I
figures above is properly |abeled Thr 133 . [0131] The( )-
[ j rovides a. nodifi.ed G, CSF peptide that

10147) (R R R B el Bt 136 1% PR Bref sty pae

water-soloblet @bntelii R RioSety tHAE 1@ i r 30é
Whj cmrg index.t is 0 orll%.l?ﬁgilggﬁ?nglaﬁﬁéégt’ W@%?ghléem‘“
HS0s, BEQumand seltsshersefi, atsntor othes regedvafuncioral groupod.gir aifehi iy

carbon. L\%T %ﬁ%@pﬂ%@d}f@&ﬁ&%&ﬂl{e@% ﬁl,o&dsgbvgtir&%eé gﬁ(yntj Iuralseu:bis’cri]tuted

heteroalkyl), and can be a polymeric arm. R'® and R are independently selected polymeric

arms, €.g., nonpeptidic, nonreactive polymeric arms (e.g., PEG)). X2 and X* are linkage
fragments that are preferably essentially non-reactive under physiological conditions, which
may be the same or different. An exemplary linker includes neither aromatic nor ester
moieties. Alternatively, these linkages can include one or more moiety that is designed to
degrade under physiologically relevant conditions, e.g., esters, disulfides, etc. X and X* join
polymeric arms R'® and R to C. When X* is reacted with a reactive functional group of
complementary reactivity on a linker, sugar or linker-sugar cassette, X* is converted to a

component of linkage fragment X°.

[0148] Exemplary linkage fragments for X, X> and X* are independently selected and
include S, SC(O)NH, HNC(0)S, SC(0)0, O, NH, NHC(0), (O)CNH and NHC(0)O, and
OC(O)NH, CH;S, CH,0 , CH,CH,0, CH,CH,S, (CH,),0, (CHz)oS or (CHy),Y’-PEG
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[0134] In yet another enbodi nent, the group has the
formula: in which the index p represents and integer

WO e@a0446D 10; and a is either Cor 1. [0135] |PCHIS2006/000870
exenpl ary enbodi nent according to each of the fornul ae

e Lo 50, 10y TR0l R AP s

from 1 é@( efip laaty exemiysiaty rRtbodingeng| (e Rk |f@2ﬁfén@’)@%5d Wpa&é @8ferent
linka the |nvent|on i ncludes at | east one N-I|inked
g% " residue selected fromthe glycosyl residues
set fort h bel ow. (G cNAc- @Gl )p-R15" (FUC) 11 Man
[0149] ( Jreagexenpdary gmbRdisienfshe Beahda-(110, oNAE activaRd deAvaiR thereof,

is react%g\xﬁmgndcéa&e}a%b (? ?ﬁ%&%ﬁ%@%g c@l\fg&g@r nuckeqtide through
a reac’tﬂbh\lstie‘?wd%I’K3 ( ATNYGup @ﬂé&rﬁ%@n@ﬁar)ﬂ Qa@tlr}w% m lfésai" gmowty,f g., an

a‘g 7] .In the forml ae above, the
amine epEvely, g x1g8chs svithrn tepetivg ecuncftmall grotmwon 8 prethsostoriider, L.

OB Sk o o of il el

polymdrlcrtkodl@ugg nmmtmtrymmmm@mmm nej.ety (Sia-L-R 1))
or a sialyl noiety to which is bound a polyner

[0150]mﬂﬂid@<@nﬂ2§§¥ﬁlbﬂ?lhr%h‘é’t}(rfoexg&fel eSl a-Sia-L-R 1) ("Sia-Sia

Exenpl ary pol yner d saccharyl noieties
have a structure accok to Fornulae | and Il. An
exenpl ary G CSF pepti rbthhe Lnvention will include

at | east one gl ycan hgﬁng__Xs_%
§—xe
is the linker arm, L. In this embodiment, an exemplary linker is derived from a natural or
unnatural amino acid, amino acid analogue or amino acid mimetic, or a small peptide formed
from one or more such species. For example, certain branched polymers found in the

compounds of the invention have the formula:
O

R16_x2
Xa_._.

X4
|
17
R Iv)

[0151] X°is a linkage fragment that is formed by the reaction of a reactive functional
group, e.g., X>, ona precursor of the branched polymeric modifying moiety and a reactive
functional group on the sugar moiety, or a precursor to a linker. For example, when X> is a
carboxylic acid, it can be activated and bound directly to an amine group pendent from an
amino-saccharide (e.g., Sia, GalNH,, G1cNH,, ManNH,, efc.), forming an X°® that is an
amide. Additional exemplary reactive functional groups and activated precursors are
described hereinbelow. The index c represents an integer from 1 to 10. The other symbols

have the same identity as those discussed above.
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a R15 that includes a structure according to Formul ae

| or Il. The oxygen, with the openval ence, of Fornmnul ae
WO 2@ea74467 i s preferably attached through a gl ypowUS1006/000870

i nkage to a carbon of a Gal or GalNAc noiety. In a

fu ] i, the.oxvgen is attached
LS e R e RS 5 R R B G o
linker:an exenpl ary enbodi ment, the nodified sialic acid is

| i nked a2, 3-to the gal act ose residug. In another

exenpl ary enbodi rr%—,—o@e—s_ﬁ-&l—ixb—&e—gd is linked

a2,6-to the gal actbse residue. [0138] In another

in whichXehtp laaesordmiatise Bk meh A1 DM RBbdABn &Yéc@&ilsﬁ
p peptide conjugate that i ncllupleglgz? glﬂ%osyl |§Eitl%%ups set
orth fo5 2oy nd, sigaikir 811 hois@ boad, substithted bovesubstitatediatkyl or substituted or

unsubsARY: ]%lag] ttached to an am no acid residue of the
- Spep‘%ﬂl e.l)é[/hr{}ﬁone enbodi ment according to this notif,

t gl ycosyl .1 pki moiety is linked to a gal actose
101531 . G il besigios el Mo i S, SEAOINHEIAL (D55 HC(08, O, NEL,
NHC CES NP H:‘(p(@;e ffng to this notif is
(dg?_epar edbg‘g/)qconj ugé%f‘ﬂgeg?ﬁ@- Rl to a termnal sialic
01561 24P o AR B £ AR o 7, S o i
acid, diSpepBilacd &/, LiyeI38] od tH-RPAAY .Ggieygllily@l&}éyg? ; oﬂiicﬁ"a{étalpﬁaheﬁnine

: | ycans have a formul'a that is sel éct mt he
mo1etygq:sg g@c_i/or( ﬁwhalll hegprpapmm(s)are MadifiedaritiNapelyMenic Malifying moiety.
G cNAc - Gl R15" ; vL (FuC 1 Man- G cNAc- Gal- R15'
[0155] A In afurtiircexemiihey efsbodiAent, Me conjugates of the invention include a

moiety, e.g., an R'° moiety that has a formula that is selected from:

| o_ _R? R16—x2
X5—C—138 o )% | o o
R17 )'(4 and X _(l:"—La
5 17 _y4
R R3 R"—X
R* R3
R4
A\ VI

(OCH,CH,)A'

CARA® (OCH,CHy)A"

(C|IA5A6)J- (|3A3A4
A2(CH,CH,0)p, A7 (CASA®)

casA%), (ROq ACHLCH,O)——A7

CAT0AT . "%L (C'3A8A9)k (R84 7’1.

N 0 R CAToAM
L2 0] 0
O/ \La
; and
RS R3
R4 R3
R4
Va Via

in which the identity of the radicals represented by the various symbols is the same as that
discussed hereinabove. L*is a bond or a linker as discussed above for L and L' e g,

substituted or unsubstituted alkyl or substituted or unsubstituted heteroalkyl moiety. In an
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l anl | ; and ,/vv Man (Fuc)ti Man G cNAc- Gal R15' A

I A~ G| IcNAc- AcNAc- M1 an ; Man G cNAc- Gal R15'
wa@paeoonhi nati ons thereof. [0140] The gl ycans BET/UK2086/000870

group generally correspond to those found on an G CSF

exempl I 0%9%%&1?}6%58 I0?]%9%?%F%q%%%ﬁggf}sgaﬁc%gdﬁg%sigb&%g!)rllaﬁi'zed

with thé polyimetiemeidifyingatioielyamph@wih. NELGhpl&6 T el elfesGREuld atbstittited
xpressed with t.ri-ni annosyl core is subsequently

or “nsugﬁﬁft'tﬁa ta@é!l %ap}-,% tgat@‘@ﬂﬁi‘c"%dﬁoraﬁﬁi ar WHeNAC transferase
and a Gal donor and a Gal transferase. Appendi ng

[0156] Glolyatcammtter Gedmplarytdmebddimentptha dsyhtiqop@videacogugdtéstiothg a

moi i n_eithear t.vg steps or a single step. A nodified

121 8yt TR 2 QU MDHGERUR, at | east one branch of the
| noiety as discussed herein. Thegse Gal

riej@I eties that are not functionaljzed wi gh the nodified
sial Ld are optgonally "capped gtion with a ‘z,ﬂ
d j N

si alli c aci n Lh@. presence of si al yls'\ o
traMsf er ase. ®n an exenpl ary ewbodi nent,\ at
I eaétv 60% of Aerpigal Gal ;rmdeties i né@ popul at of

pepti des i & capped W'th sialic acid, preferabky at

3
| east 70% noregpreferably, at |east 80% still mor &
preferably at |east 90% and even nore preferably at
| east 95% 96%vy®1% 98% or VIII

The identity of the radicals represented by the various symbols is the same as that discussed
hereinabove. As those of skill will appreciate, the linker arm in Formulae VII and VIII is
equally applicable to other modified sugars set forth herein. In exemplary embodiment, the
species of Formulae VI and VII are the R'> moieties attached to the glycan structures set forth

herein.

[0157]  In yet another exemplary embodiment, the G-CSF peptide includes an R"> moiety

with the formula:

((')CHZCHZ)nA1
CA3At
OH (CASAG)j
OH 2 oH
A2(CH,CH,O)p, A7 OH
OH 870
o. R? (CAPA), OH
R16_.X2 o/"LLL éA‘IOAH o RZ/LQ‘('L
| \ 0
5__ a
X17 ?4\L R? - R3
R''—X
R* and ‘ R4

in which the identities of the radicals are as discussed above. An exemplary species for L is
—(CH,);C(O)NH(CH,),C(O)NH-, in which the indices h and j are independently selected
integers from 0 to 10. A further exemplary species is —~C(O)NH-. The indices j and k are
integers independently selected from 0 to 20. The indices m and n are integers independently
selected from 0 to 5000. A!, A% A3 A% AS, AS, A, A% A° A and AM are members
independently selected from H, substituted or unsubstituted alkyl, substituted or unsubstituted
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99% are capped with sialic acid. [0142] In each of the
formul ae above, R15 is as discussed above. Moreover,

wa@rooexenpt ary nodi fied G CSF peptide of the i nREnUS®NG/000870
will include at |east one glycan with an R15 noiety

h [ [ . | t ae | .or. ||
coro 1y GG B 5l
heterocbfir:]lnklikmg suhstiatigd dsramsmlisdtlftﬁ’(fj anyl, aubsitimt?mbﬁhls’@bétﬁutgd Béte%)al];yl, -
Ehe. i pdex s. .hepkesent integer from1l to 10; an
NAZA; e%? SentsSimd i!g’-n?\g‘ng@élf1 47 & mewlers nlspendny sfleqjed from
bstitiéEbusBBktinged ARy ki i
bR B 5t G5 GLARE gt o

mol ecul ar _wei ght” of about
unsubstitytedzpyelaelyk sebstifutedher upisylostisyted hétadocygjoalkylgubkidtutedeor

3 onisn t 3 qof SE LD NO : 1 aor threonine 134 of
unsubs@ﬂ%_% alr%’ %asub%lﬁuf[eg fﬁ&‘]‘sgpﬁuvﬁ(gﬁf?&?%@r exenpl ary
enbodi ment, the invention provides a gl ycopegyl at ed

[0158] e qopbadiments ofthe inveatien bes forthcahove ard furthr exiemplifindi by

.dj - . r ts.H or the
eterend ® 8 SURSEA B0 SRR ABER R, pii
poly(ethyflegedgiycdIn(“BREGL)) erg.,euﬁh@;k;apcylygwg@die 1). tTHRs&o ekl ksl

sect. cells, renodel ed by adding G cNAc

.derived fromi ] . . A .
apprecifs hakie GO b RS P Lo A G Pstdan asi iy arious
tif's ot BritCushiy BB a4 ' | LORH LR
ot & ALLFBE 0844 Aol DRI, LR Ly RELRGF BT,
which applymer ather thay PG &s utilizedhi ch s represents and i nt eger
froml to 10; and f represents and integer from1l to

[0159] 230G of Qﬂyﬁhﬁbleé@axdwagu@ 82d INLDA BRDRER RDa US4 20 kDa,
t he cogéu ates of the invention can be |inear or

25 kDayy3 0o 4@ kPaystaela. (H0dn; §5 kDef 6QkRa,t6d KD, i) ki, 75 kDa
or 80 k?ﬁmgimgh*ﬁ%%ﬁ@ﬁ?ﬁr ding to this enbodi nent of

e Inventio ornmul a: [0147] The branched
yner sgeci es,_accor di ngﬁﬁo this formula are

|
101601 ¢ du g eremplyrairbo e tiedh imoisthBasmrmulagmtisa member

selected®bRliNe %ﬂgg{x i ncl udes an ionizable, e.g., OH COOH H
P4, , HPO , and salts thereof, etc.) or other

Hoe@Ct joye &utneddnenal group, e.g., infra. Cis carbon.
Xgo' s prfeferably a non-reactive proup (e.g., H,

su aNtig al.kyl,, unsubst it teroal kyl'), and
t:i%\n bd a po(?)g%rHl(cxcé)f‘(?ﬁHzc Y R17 ar@ fcﬁgéoﬁéhdent ly
Sel eCtO%d p0| yrrer | C NHC(O)CH,CH,(OCH,CH,)OCH,
HOOC. Q CH(OH)CH(OH)CH,0OH

o ' o]

/
(?'L, NHC(O)(CHZ),NH S——(CH,CH,0),CH;

OH NHC(O)CH,CH,(OCH,CH,),0CH,

(o)

HOOC o] CH(OH)CH(OH)CHNH(CH,)aNH §——(CH,CH,0),CH,

; and
/o NHC(O)CH,CH,{(OCH,CH,),0CH,
A NHC(O)CH,

OH

HoOoC o CH(OH)CH(OH)CH,NH(CH,)NHC(0)O(CH,),(OCH,CH,),0(CH,) NH $~—(GH,CH,0),GH,
/o NHC(O)CH,CH,{(OCH,CH,),0CH,
A NHC(O)CH,
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arnms, e.g., nonpeptidic, nonreactive polyneric arns
(e.g., PEQ). X2 and X4 are |linkage fragnents that are
w@e@herabl y essentially non-reactive under PCT/US2006/000870
physi ol ogi cal conditions, which may be the sanme or
i nke es neither
I cac e A R A IR G s,
| i nkages can include one or nore noiety that is
[0161] debi gthertexempliey embiedimediss the Rygugdte tchalek ¥n RET BYRAL selected
from %ondltlons e.g., esters, disulfides, etc. X2 and X4
ﬂ} olynerlc arns R16 and R17 to C. Wen X3 is

rea(th th a reactive functionalggroup of

HOO& 0 nentary reactivity on a linker, Stigar or

E 4 nk r-@Ugar cassette, X3 is C to a conponent
0

Nk a e [ 01 lary |inkage
me %gq \Q% oand X4 are iIndéneheeht Ty S8l ect ed
and i nc ude s SC(ONH, HNC(O)'S, %5C(©® 0, O, N

PlgG/\@(;ur\jao .Y i's SioobH, N

O) NH orng soman i Jnt o)-f)r om
n exe odi

1 i n
fragments X2 an géﬁ fferentodl i ﬁk)l ragmen
[0149] In an é&kenpl ary enbodi nent, the precums /\%’
(I'11), or an activated derivative thereof, i<¥ reacted
wi th, and thereby.bound to a ﬁ;ﬁgr, an acti vat ed sugar
or a sugar .gucl eot i de®t hr oughw doTTobet ween X3
ahd a group_qf aenmentaryl reactivity on the sugar
noi ety, g i ne. tfernatively, X reacts with a
reactive funct| n m/?wUp on a precursor to linker, L
One or nore of R2, R3, R4M o @ of Formul ae |

and I'l can include the branched pol yhreri ¢ nodi fyi ng
nDiety, or this noiety bound through L. [0150] In an
.S the linker arm

e odi. ne t he, i et
[0162] )(I%n‘ﬁc Ilytél gé%ﬂallllﬂ ,@ﬂ{f@ tléenmg;g%%{%c} §,arp,mﬂggpndre§ﬂﬂ é@lﬁq;@ijfrom
the intefér® o N 250V, 1A Furkep @iéiﬁ}ﬁlaryaéﬁﬁ%uﬁgdtg e aﬁﬂ"f%?e %?é fhd to
anal ogue or amno acid mnetic, or a &
provideragp anerlmﬁhai aeabont hsPe, 2kioh, SkRai IstDeFd)ﬁ kb)nam)klaa, 25 kDa,

30 kDa,f eﬁ]?éri\l}en 1'on E@v’eﬁi %Igef%%egg khaxég]EDa n% k?)a or 80

kDa. The symbol Q represents substituted or unsubstituted alkyl (e.g., C1-Cs alkyl, e.g.,
methyl), substituted or unsubstituted heteroalkyl or H.

[0163] Other branched polymers have structures based on di-lysine (Lys-Lys) peptides,
e.g.:
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[0151] Xa is a linkage fragnment that is fornmed by the
reaction of a reactive functional group, e.g., X3, on
w@2@setssor of the branched pol yneric nodi f yi PQI/I®1006/§00870
and a reactive functional group on the sugar noiety,
or a precgrsor to a linker. For example, when X3 is a

carboxyl i & agj d, ité\ﬁg@@%@%@g}é#@goand bound

di recst¥ t of an™~am up  p rom an
am no-sacchfr i dﬁ (e.g., Sia, GalNH , G cNH ;, ManNH2,
etc.), for 2

1Hg that is an anm de. Additional
exenpl ary readgfti q.f nct NEHaICHeR (st agloact | vat ed
precursors ar® descri bed herei nbel ow. The index c
represent® an integer from1 to 10. The other synbols
have the i deqti ' d above.[0152]
In anStHer &xewpl a yhzcﬁr(‘g?jdikrr%gﬁzs?&hﬁgﬁ#ﬁ l'i nki ng
noi ety formgd er\h_l'] another linker: \ Xa L1 Xb in which
Xb is a secnnd | e {ragnment and is independently
sel ected fromYhoS& groupsCERPCHEHHACHMHMQ and,
simlar to L, €1 is a bond, substituted or
unsubstitutoed al kyl or substituted or unsubstituted
het er oal kylf [Q153] Exenpl ary species for Xa and Xb
i ncl udg-Ss n%)%!zCW@’@&OQ\IH, NHC( O ,
C(O NHand N ) O, and OC(O) NH. [0154] In ano%g%?r

exenpl ary enbodi (D)ICHACH, O, piepbde bond to’
whi ch is an ' INHBRPEL 46 08 ys-Lys) or
tri-peptide (E. &, L%s-Lys- L&g) i nz(v\hl'-l%ﬁHZ)tf%ég

al pha-am ne_noi ety(ies) and/or side chain

het er oat onm( ) e nodified wwth a polyneric nodifying

nDiety.%LQ N AP CllybbOCH GHRAB0di ment, t he

conjugates off{the invention include a noiety, e.g., an

R15 noi ety thﬁ’t hBEC@)PCH, au)(@cHfcat)ocs sel ected from

in which the i ' 1 nted by

the various synol s s thémggggﬂtgﬂﬁﬁg?ggTé%ﬁgsed

her ei nabove. La is a bond or a |inker as discussed

.above for L and L1, e.g., substituted or unsubstituted
and tri-lysiag pepfides (b¥t-LysrLe®). o€ unsubst i t ut ed het er oal kyl

noi ety. I n anexenplary enbodinment, La is a noiety of

the sde chain of sialic acid that is functionalized

i t h_the (Rol I INH ydRLCRG oM shown.
g@ﬁ‘pl arMet icgg’]tib nél ude sa@g e1Otetﬁt ed or

unsubstituted g kyl chains that include one or nore CH

or NH2. NHC(0)OCH,CH,(OCH,CH,)0Q
NH q"
NHC(O)OCH,CH,(OCH,CH,):0Q
NH ; and
I NHC(O)OCH,CH,(OCH,CH,)#0Q
0
§—-La NHC(O)CH,CH,(OCH,CH,).0Q

NHC(O)CH,CH,(OCH,CH,):0Q

q
o)
NHC(O)CH,CHy(OCH,CH,),0Q
NH T
)
H

N

! ¢ NHC(O)CH,CH,(OCH,CH,)»0Q
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[0156] In yet another exenplary enbodi nent, the

i nvention provides conjugates having a noiety, e.g.,
W@eooRLH4eDi ety with fornula: VII VIIIT The i dene¢t/ySmwhe/000870

the radicals represented by the various synbols is the

In eachﬁ %,J;%I;og?' ec' ??ﬁe (? éeels n g,]er 'gf? g%‘%\}ﬁ qele?ﬁ%{l fjrom 1to

2500. Vhd induss qauiahtiy” méﬂeﬁﬁiﬁk@eiﬁnﬁﬁpbﬁdenﬂ? delbéted iSHORI20.
set forth herein. In exenplary enbodi nent, the species

01641 of 112 ttached
01641 1RO 8ok B Bt ECER RGBSR moery
Selecte@lﬁpmath@% dreulaexenpl ary enbodi ment, the G CSF pepti de
i ncl udes an 5 nmoiety with the formula: in which the
identities of the radicals are as discussed above. An
exenpl ary sp Hfor La is -(CH
2)j C(O NH(CH2) hCd NH, in which the indices h and |
are i ndependen electrd |ntegers fromO to 10. A
furtheRr’ | ary["spe %— The indices |
and k are I ntegerjs in ependentTy selPected fromO to
20. The& indis m e integers independently
selectgd’fyxsom O to $000. Al, A2, A3, A4, A5, A6, A7,
A8, A9, A10 and All Bte menbers independently sel ected
fromH, subsgjtuted or unsubstituted alkyl,
substituted ¢r unsubstitut edheteroal kyl, substi t ut ed
or unsubstit dycl oal kyl , substituted or
unsubsti t ut ed etﬁ{ocycloalkyl substituted or
unsubsti t ut ed osubsR? t uted or un@isstit ut ed
het er o&%HXx? - _S 2 and
Al3 aresnelnbers iindep ndentfs ngaecFedg\?lgm A}
subst i Ut ~9fa gt ed al kyl, substituted or
unsubskityled  het er pal kyl , substituted or
unsubstituted cycl odf kyl, substituted or unsubstituted
het er ocycl oaDHyl , substltuted or unsubstituted aryl,
and substituted gn unsubstituted heteroaryl. [0158]
The enbodi nment of the invention set forth above are
further exenpli by re{erence to s eiw& in which

t he potaygme)é2 IS ubl e pol yneY, p{artlcul arly
pol y(ethyljene gI col ) |(TPEaYg).Gag—GalNAc—AA
nmet hoxy(5f}cqj ene gl ycol ). Those of skill will

appr eci g,tel t heYfocl®® in the sectionS that follow
is forRerafity of iljustration and the various

in which L* is a bond or a linker as described herein; the index t represents 0 or 1; and the

index a represents 0 or 1. Each of these groups can be included as components of the mono-,

bi-, tri- and tetra-antennary saccharide structures set forth above.

[0165] In yet another embodiment, the conjugates of the invention include a modified

glycosyl residue that includes the substructure selected from:

47



notifs set forth using PEG as an exenpl ary polyner are
equal |y applicable to species in which a pol ynmer other
WO b@n/0PEE i s utilized. [0159] PEG of any nol ecRCHIS2006/000870

wei ght, e.g., 1 kDa, 2 kDa, 5 kDa, 10 kDa, 15 kDa, 20
kDa, 25 kDapn30 kDa, 35 kDa, 40 kDa, 45 kDa, 50 kDa,

55 kDa, 60 KDa,np5 kDa, 70 kDa, 75 kDa or 80 kDa is of
use in the pr¥gsent invention. [0160] In an exenplary
enbodi ment , t he® ngizet y has;s@)t formula that is a

menber sel ecte Qu each of the
st ruct urEsxabov (P%ﬁ%‘"‘r ? _grre -NH(CH 2)a- can
RE0161] In ot her exenpl ary

enbodi nentqs the ¢pnjugate includes an R15 noiety

sel ect eB"fXom the "group: [0162] In each of the

fornmul ae above, the indices e and f are i ndependently
selected froMmHtthe integers from1l to 2500. In further
exenpl ary e dioents, e and fare selected to provide
a PEG noiety t ab is about 1 kDa, 2 kDa, 5 kDa, 10
kDa, 15 kDa, 2 25%:%*kDa, 30 kDa, 35 kDa, 40 kDa,
45 kDa, 50 kDa, ,oﬁQs,k)pa,(Ga@%,Jﬂ[@ 70, kPa, 75 kDa
or 80 kIR*—%he s Q represents subsfituted or
unsubstlkm@dL (e’Rj., C1-C6 alkyl, e.g., methyl),
substi t ut edl or unsyhstituted heteroal kyI or H [0163]
Ot her brincted pol ymers have structures based on

di -1ysine (LysrLys) peptides, e.g.:and tri-|lysine
peptides (LysglLygsLys), e.g.:In each of the figures
above, e, f, f and f represent i ntegers |ndependently
sel ected from 5@500 The indices q, q° and Q"

represent intege [ Beréd ntIy selected from1l to
20. [01645—xn angt her| exenp AF % enbodi ment, the G CSF
pepti de ggﬁ@r) gl ygosyl noiety sel ect ed fromthe

formulae:” inp which lLa is a bond or a linker as

descri be@’h&f ei n; the index t represents 0 opyd; and
the index a represents O or 1. Each of these groups
can be included as conponents of the nono-, bi-, tri-
and tetra-ant enné§H:80eMar i de structures set forth
above. [0165] In ¢®eh4 anot her enbodi ment, the

conj ugat es of thellnventlon i nclude a nDdlfled

gl ycosyl resi due (@AY | &gl udes the substructure

sel ect elchilcpid) y\f:h he |ndex a and the linker La
are as |scussed above. ndex pis an integer from
(CABAQ
CA10A11 R _GalNAc—$
o)
@3

in which the index a and the linker L* are as discussed above. The index p is an integer from

1to 10. The indices t and a are independently selected from 0 or 1. Each of these groups can

be included as components of the mono-, bi-, tri- and tetra-antennary saccharide structures set
forth above.

[0166] Ina further exemplary embodiment, the invention utilizes modified sugars in which
the 6-hydroxyl position is converted to the corresponding amine moiety, which bears a linker-

modifying group cassette such as those set forth above. Exemplary saccharyl groups that can
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1 to 10. The indices t and a are independently
selected fromO or 1. Each of these groups can be

w0 p@bMTd”67 as conmponents of the nmono-, bi-, triPCEHOS2006/000870
tetra-antennary saccharide structures set forth above.

. a odi t,t

be used b et Toef P B LB RGP, Kt W, Fuc, X,
Man, a6d thedikex A rapessehiative insdicied ‘S@%afr aetording RetEPSHESRABHAG the
formula-m ne noi ety, which bears a |inkernodifying group
fassette such as those set forth above. Exenplary
saccharyl groups that canbe wsed as the core of these
nodi fied sugars include Gal7 Gal NAc, G c, G cNAc, Fuc,
Xyl, Man, and the likg, A jepresentative nodified
sugar according to thi i ment has the formula: in
which R1 R14 are nenbers|inddpendently selected from
H OH C(O CH3, NH, agg GH. RIOis alink to
anot her gl ycosyl residue ( OgIRycosyI) or to an am no
acid of the G CSF peptide g¢NH- (G CSF)). R14 is OR1,
NHR1 or NHL-R 1. Rl and NHL-R1 are as descri bed
in whichlRN-R ™ §10 Heethbepe e et B NG RGRorR EE OEH V9 L, WSand NH

nmot i f,.are based on nmannose, gal actose or gl ucode, or
CO)CHp Bpds pdigkpiaonathertghecosylarsidishedt gyqogyld br toemmmsiao acid of the

G-CSF O & Q% case; e er alfonaul.ae 5e

S B 3 61 O N S T o b S et LR e o

describedhalsnvei on provi des sacchari des bearing a nodifying
group, activated anal ogues of these species and

0167] Coy1&8RE &jdtdingd iSRG AN 3RaReR! 1. des, and

G e PR T RBALES s b e i

glucosep/brior smdieShgrng tHelxtGOjchEméstyyr e sesminobe) galatto®oryS@Sse. The

di f.l ed. sugars. and nodi fied sugar nucl eotides to form

general(I;Bérﬁﬁuﬂ%ea?fe@e%fcoflﬂga%aliefi ed sugars. In nodified sugar
compounds of use in theginvention, the sugar goiety is

erably a saccharide¢, a deoxy-sacchari de,

o-saccharide, or af Nacyl saccharide. T

" aride" and its eq al ents, "saccharyl, 0

3,5, "glycaosyl/ ref&r tq nononers, di/mers

ROl \gomeys anhd pol y The /sugar msPet yRi°y" R™
fu alized with a +¥yi ng group. The ng

[0168]  As discussed above, the invention provides saccharides bearing a modifying group,

activated analogues of these species and conjugates formed between species such as peptides

and lipids and a modified saccharide of the invention,

Modified Sugars
[0169] The present invention uses modified sugars and modified sugar nucleotides to form
conjugates of the modified sugars. In modified sugar compounds of use in the invention, the

sugar moiety is preferably a saccharide, a deoxy-saccharide, an amino-saccharide, or an N-

acyl saccharide. The term “saccharide” and its equivalents, “saccharyl,” “sugar,” and
“glycosyl” refer to monomers, dimers, oligomers and polymers. The sugar moiety is also
functionalized with a modifying group. The modifying group is conjugated to the sugar
moiety, typically, through conjugation with an amine, sulfhydryl or hydroxyl, e. g., primary
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noi ety, typically, through conjugation with an am ne,

sul f hydryl or hydroxyl, e.g., primryhydroxyl, noiety
weeoslaisugar. | n an exenpl ary enbodi ment, thePCT/US2006/000870

nodi fying group is attached through an am ne noiety on

] ret hape or a .
hydros{ R FoRiPah e, Th ah2Elp By At et SRl s
attacheditlirbugh avemnine weoielg oh\vbs suger, @fg., ttheupb e hividiga GféMbRe or a urea
that i f%)Ol?cg An ﬁque%r,can tge utilized as the sugar core of
atis IpHae ‘}hw}l%;} S ARG tF BpreaTith hesactbie degiariave ofithe medifying
group. | nvention. Exenplary sugar cores that are useful in

form ng the conpositions of the invention include, but
arg not |imited.to ucose, galactase, nnose,
101701 71 S Qoat (et a2 S08Fionit o160 p SosolRang Bt e
conjugdes ¢Tahsigaitfons Eiendlard sU&e $oEs B adHs8Gl ASRELRE the
mannosam ne, the 5-am ne anal ogue of sialic acrd and
compositiens|of ke inyepsion ipeinde bpkare apt livsited tot gluceser galfaiosedmannose,

3 9 1 f to provide a.site for .
o, 18 s 5, DRI DM AO0AL RO AL e
galactosamiiog innanmbsantihe, the §emiih©magae o sisli@asiil ahd thedfled The sugar

a)\g;lmgri vat i vefj n ich the, 9- hgdroxy nmoiety is replaced =~
core cafpp A SEpCtung; ipand MNAMUEPRHE cprsbe wadified toprqvide 4 sitsfonganjugating
the modfyifE MR BG SRR Y U iRl EY LRSS Q4Mic aci
i ?;‘%iﬁs*ééeﬁﬂﬁ ARG 8 o im0 RN PRI iR acid
derivatiyg irewhish [thend-bydnoxyatcasty isrsplacesl witlah ymixes  THowip Beafily

. usef o] r,are further ex l,i.f.ied bel ow.
derwat‘%\%fvevﬁhégﬁf}é{%edﬁ&la Fg%fﬁefe/%de’ggﬂ@lﬁﬁﬁg?upsol ubl e
pal ymers are known to those of skill in the art and
[0171] 5 Eatepwpary madi{iqs, sigats erwgodified pridswater-saintda b water-filseluble

r r enco eci es such as
polyme}ssgg&ﬁ@?ﬁgg%‘%ﬂg&ﬁy@g&%%mg%ﬁ%@@%ﬁﬂiﬂo‘%ur oni ¢ acid,
I jalic acid), heparans, heparins, etc.); poly
Water-;{)ogﬁgé?og@ilﬂ'g) , e.g., roly(aspartic acid) and
[0172] PNIx{yolateAs1EbI8 poRneriste k@b &m 8¢ iHdse otss@i Btk GrtRRl Y8R hul in
..(e.g., poly(acrylic acid), poly(ethers), e.g.,
practicipg fhe peesal iamentiginy ddie ternpeaei-stdsble polyheir kscongradsds Bpecies such
i: The ent_.invention .may..be acticed with any
o s SR B DR PR 4585 i B
etc.); pqip (aniine acids), eigh) SspartRQcid) afd pdWighitatiteadi &R ias;
the conj ga)t chgﬁgge pa.t t acﬁ{gd. f%}g%] Met ho(g’snﬁilf]dgfigﬁmgg’
synthetig O] Xmers Gre-Folaryhie 2eid) arlydethersh e.of. pohx(ethylenogbyesh);
peptides] g?b%ciné;'-ﬁd theAfike. The present invention may be practiced with any water-
soluble polymer with the sole limitation that the polymer must include a point at which the

remainder of the conjugate can be attached.

[0173] Methods for activation of polymers can also be found in WO 94/17039, U.S. Pat.
No. 5,324,844, WO 94/18247, WO 94/04193, U.S. Pat. No. 5,219,564, U.S. Pat. No.
5,122,614, WO 90/13540, U.S. Pat. No. 5,281,698, and more WO 93/15189, and for
conjugation between activated polymers and peptides, e.g. Coagulation Factor VIII (WO
94/15625), hemoglobin (WO 94/09027), oxygen carrying molecule (U.S. Pat. No.
4,412,989), ribonuclease and superoxide dismutase (Veronese af al,, App. Biochem. Biotech.
11: 141-45 (1985)).
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No. 5,324,844, WD 94/18247, WD 94/04193, U.S. Pat. No.
5,219,564, U S Pat. No. 5,122,614, WD 90/13540, U.S.

W2106/0N367 5, 281, 698, and nore WO 93/ 15189, andPEDDS2006/000870
conj ugati on between activated polyners and pepti des

VI | / .bl n
01741 s A A by VR R R e
polymet ,rmlaqmgm a samplerud theeps gmande sORgrOxidRpihs @b!ﬁl@fhﬁ)lecular
Bi ochem Biotech. 11: 141-45

Weigh“ési’«ﬁ g’“[eﬁglafﬂ?ﬂ‘ﬁpé‘?gﬁqrﬁd” wat er - sol ubl e pol yners are

se in which a substantial proportion of the pol yner
[0175] rmT]@Q:EﬂeSﬁ:';lt Hwemlcmala'[ﬁ\hlﬁmmﬁlhtstreteﬂ d»bfyeferenefr ® apoly(ethylene glycol)

such pol yners
conjuga?t? g&@ %&g{lg 5, P m%r?«?% % H%?‘W atﬂqg\,aéllqtqoawgpgon of PEG
are avaﬂbjﬂb h&¢e, fdrleampRl Berry MRF S0 MGRAE ?’hﬂs ROy §£4 by %Q@%S)
conjugate. Several reviews and nonograp

Scoutef i etﬁe%w Lgmaialogt 13 341 (OHDuYinerilottseme: dfigrob. Techmol

14: 86638"?4 (19 eDe%go §% ﬁé@gg’kgvé% e’f#ehwgﬁio éug ﬁarrzer@ystems 9:
249- 30{ﬁ1@9@m|mpsldy35mcaaﬁtgr5re(az&&7)s 150011@5 @99%Y); andEBENITE, et al.,

|, 14: 866-874 (1992 Del gado et al,
Pharmigy, 8935 GOUP e dtovtes forrenring Ii(eéc‘fme?!@@p cales gy fasming
conjugateﬁiﬁ’s%ét@é i%ég@@l}lglnegﬁlle E%Héﬁowg'tlg lﬁ%n%gﬁ g?)trrrg%(%& T7TQ.§5 Pﬂ‘@nt No.
5,672,662 @@gpse%w@tgssdlmle pudpatatable comjupiateve aRRGivEXE st Wf @Polymer

it B RGOS, SO B 3 LRSS

ol oléﬁlﬁaalcﬁﬁas RSChSIS@SryBonBHpRALi luble and isol atabl e
poly( conj ugat e )gf air)1 chat |y3% ester&gf a pol ymar acid

0176 G B s R o A B B o R sptubre

1- benzc&hazmﬂ'nxibe&bonaﬁl@kteﬂ@lf y(agerydohrb afiddniebtidic@bhftherWySeacting a
76 604 sets forth a nethod for préparing

"eﬂmnag? %ﬁf”&ﬂ'\?&?ﬁnﬂ wnar wish di oenzogiiaAor Reasbrnaicsingntosganss sajvent.

The actiRle8ler RQUstPlSroRR @o@?@atﬁ?%th ‘é{'b%lBélkM{Fz{cu% aée%%%(l:hn aprotein

t erm nal hydroxyl
or peptide( | - benzot r i azoyl) car bonate in an organic solvent.

The active ester is used to formconjugates with a
0177 leU@/@Gh)ﬂeﬁ@ﬂ)byﬁc Bfdte SdPrisdSy A bIISYi&! a@ﬁvea ent and an
[ ] pt i de 0177 WO 9@’? @964 dgrscl?gl bes (Saét coﬁj &
actlvateédyﬁgs?r isgjubly pel I’ﬁl@l weiEEinge paymerbagkeme hanohgan least one terminus

linked to the polymer backbone through a stable linkage, wherein at least one terminus

comprises a branching moiety having proximal reactive groups linked to the branching
moiety, in which the biologically active agent is linked to at least one of the proximal reactive
groups. Other branched poly(ethylene glycols) are described in WO 96/21469, U.S. Patent
No. 5,932,462 describes a conjugate formed with a branched PEG molecule that includes a
branched terminus that includes reactive functional groups. The free reactive groups are
available to react with a biologically active species, such as a protein or peptide, forming
conjugates between the poly(ethylene glycol) and the biologically active species. U.S. Patent
No. 5,446,090 describes a bifunctional PEG linker and its use in forming conjugates having a
peptide at each of the PEG linker termini.
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activated water soluble polynmer conprising a polyner
backbone having at |east one termnus linked to the

w@eilognerebackbone t hrough a stable |inkage, WhRCEUS2086/000870
| east one term nus conprises a branching noiety having

i. 1] [ d, to the branghi
01751 154 SEEL48; AEAYRBY 2 R BEARETE sosas
and WO DBKEE59,as atell ss s U.DirPatedt Nohe, 398,658, Sichl ®RaHAMS linkages are

. aups. O her branched pol y(et hyl ene glycols) are
apphcag‘r&%ﬁ? GSPhINAENtesY 21469, U.S. Patent No. 5, 932, 462

describes a conjugate forned with a branched PEG
[0179] nolteecart-eecoprived methodest mlymanctieidnesetfonthsabbidsre of use in the

i ncl udes reactive functional oups.. The free reactive.
context f Yo K Sept T Gatiori e fogrption ot Uae blnghogk polsaene aptlprin herein
and als@€ritNE€cEPERIBR of HeSdbrasclRd RHBEr§tdWth Eéé?aie egfﬁ g{lg%g,%ugar

conj ugat es between the pol y(éethyl ene glyc
nuaemﬁkéﬁ@%ﬂ@d&@y active species. U S. Patent No. 5,446,090

describes a bifunctional PEGlinker and its use in
[0180] f OFid modified jsugas &6 phpuicdbyaeRERE Iﬂ@begl?&qs%wk @r o 1iikePEShe
lbnke termni.[01/8] Conjugates that include _
core) Wi anobARtTl pedifying Reids (aadinkes en hs@elynerismodifitagaeiety).

The di i ' nt . -
e SO Aot Ui 8%y sBlebleP pol A mfting mojefies of
use in thehimventiane ftor iexanepit) represdniitiz@|pofimeeridithodiBé0gmoztids include
hods ,of pol r. activatjon set forth above are of
Stmcm%%@‘a??retbﬁ%edc%‘r#@ihaﬁ‘rC‘F’Ff’émﬁﬁ QEHBR aqiqls, &18:iSEANS, RYgteiae, lysine,
and smdIDpepRideQR.0flyt-ie. IranphedsiRhuEehsget forth herein
and al so for the conjugation of these branched
pol ymers to other species, e.g., sugars, sugar
nucl eoti des and the |ike. [0180] The nodified sugars
are prepared by reacting the glycosyl core (or a
linker on the core) with a polyneric nodifying noiety
(or a linker on the polyneric nodifying noiety). The
di scussion that follows provides exanples of sel ected
pol ynmeric nodifying noieties of use in the invention.
For exanpl e, representative polymeric nodifying
noi eties include structures that are based on side
chai n-contai ning am no acids, e.g., serine, cysteine,
| ysine, and small peptides, e.g., lys-lys. Exenplary
structures include: Those of skill will appreciate that
the free amine in the di-lysine structures can al so be
pegyl ated through an andi e or urethane bond with a PEG
nmoi ety. [0181] In yet another enbodi nent, the branched
PEG noiety is based upon a tri-|lysine
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peptide. The tri-lysine can be nono-, di-, tri-, or
tetra- PEG yl ated. Exenpl ary species according to this
weredvetiv4aent have the fornul ae:in which e, f anpPlCT/U§2086/000870
i ndependently selected integers from1l to 2500; and q,
g and g% are independently selected integers froml
to 20. [(182 ASVVI|| nt to those of skill,
t he bmahched p NHQ(?)Oépﬁ%CEZCT‘hOeCHi nvention incl ude
vari ations [on nhg themes set forth above. For exanple
t he di -1 ysivre-PEG ] te shown above can include
t hree pol ynedi ¢ subuni t s, MIRCEH-PeH-Bafited to t he
a-ami ne showe as unmodified in the structure above.
Simlarl the use of a tri-lysine functionalized with
oLy ITer ineosubBdHich, babel ed with the
pol ymefi ¢ ffodi fying"noiety in a desired manner is

within the|scogg of the invention. [0183] The
pol ymeric §mﬁ@Q(E§ |vated for
reaction with the glycosy core.: ary structures

of activated%pecies (e.g., carbonates and active

esters) include:[0184] O her @ctivating, or |eaving
grougs, appropriate for activ ting | i near and branched
P ofyuses+ncHuhepas i ng th owgdsseto forth

herein re not I| ted to the speci es:
PEG nol dggﬁ)lcygg(?ﬁpé% a%é act i vat etf'°RICHCEREEE2Md ot her

speci es and net hods of naking the activated PEGs are

set f@rth in WO 04/083259. [0185] oThose of skill in
t he t wll appreciate that one qgr nore of the m PEG
arff§ o theObf(afﬂ@rEF&stpol ynmers sh OVE—GAARHBECH,

repl ace 3nREG. ety with a difflerent term nus,
e.g., CHCQ¥%E¢f }gg €2- Clo- al kyl, SO NFLEEER O Hahe

structures above are readily nDdIerd by inserting

al kyl 9inkers (or renmoving carbongatons) between the
a-cargon atom and the functional group of the am no
aci'th’si c a%ﬂﬁumhMSt " homo" S and,dibgher
honmol 0guUgS )cASH, as | ower homol ofjues are wi thin the
scope of cores or branched PEGs of "18¥°"n,.tshe present
i nvention. [0186] The branched PEG species set forth
herein are readily prepared by nethods such as that
set foﬁ%h in the schene belowin which Xd is Oor S
and r integer from1l1l to 5. The indices e and

f ar € ndgpendemtdyereedtect ed i ntegers from 1 to 2500.

hi an exempbas,y enbodi nent, one or both of these

i ndi ces

Those of skill will appreciate that the free amine in the di-lysine structures can also be

pegylated through an amdie or urethane bond with a PEG moiety.

[0181] In yet another embodiment, the branched PEG moiety is based upon a tri-lysine
peptide. The tri-lysine can be mono-, di-, tri-, or tetra-PEG-ylated. Exemplary species

according to this embodiment have the formulae:
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are selected such that the polynmer is about 10 kD, 15
kD or 20 kD in nol ecul ar weight. [0187] Thus,
w@ewoendi4ey to this schene, a natural or unnat uPEl/US200D6100870
acid is contacted with an activated m PEG derivati ve,
in this case the tosylate, forming 1 by alkylating the

Si dechai n h. terpatom deﬂb%gﬂ%ﬁ%@%ﬂ%' onal i ze m PEG

¢8Hdi tions with
a reactive m PEG deriovat i ther eby assenbling
branched m PEG 2. NQS)L&Q;S'%L/MNW(Q)%WP%¢WH3 t he
tosyl ate | eawn "be replaced with any

ng group na
suitabl e | eaviny gr ~.E , hal ogen, nesyl at e,
triflate, etc. Gimikarly, thd FE@REEPROCERSHbeHate and

utilized to acylate the amine can be replaced with an
active ester e.g., Nhydroxysuccinimde, etc., or the
acid can befactivated in situ usi ng a dehydratl ng
agent such di exyhaaehodotuntdocH,

car bony! 80 mi dazalé, stc. [0188] In other exenplary
enbodi nents, tjhe ure i NOi ty |s r [ oup
such as a amde. | %H{;Q)% \Hfg%ghﬂ’go "rent |
the nodified is stalfc aC| d and sel ect ed

modi fi ed sugar dpnp hh, éhh&;q(g, eRt,i on have
the fornul ae: Theo i nai Ges a, b and are |nfegers from
Qo 20. The index c is an integer froml to 2500. The

in whichie, 0aidif @fe BEbpdndbitly RRAWA iK@Berd BofPTTRPIRIOL »
In anotrl)ner i IB’I ust ratll vgeren‘godl ment §n {] Cfn]a\aﬁdq are

1ndepelpﬁc}aﬂ}5§§lpct%m§q%¢rs(ﬁomHéogggar i's functional i zed Wi th
he nodi fyi ng group. For exanple, the 9-hydroxyl of
[0182] siAs il b@ fppavea tothosoefakill, ¢k trandhied polymices pHusdiin ¢he invention

1nclude§ga%1gt§ t[uy Hﬂf %{b@ggq\fgﬁﬁ gl&(%v% %{90\“ de ag}%o g#geg—PEgr qogjugate

h ghgee @b.lﬁrﬁf(l‘l deny
shown g eunt SBﬂgb‘ gg@bﬁcﬁ%ﬁﬂ% Utkg %ﬁfgiogfdgé {J]ﬁ(h;@ %{)Xxﬁm% %ﬁown as

unmodigiedl imyfhe|stragiprecabiose.e Sinitaalys thaluse oﬁa:trdlysmeéhxyctlolﬁalﬁm with three

orfour BH RS R L ol s OB eyt Slemanner

is withigltheeapsivfNe igahtleh.osam ne, mannosam ne, their N-acyl
derivatives, and the like. [0192] Although the present

015 |0 0 AL L s L O RS RRBETLAFR Blo

core. Eaxamplarastneturpodfyeivited spedick Yé. glgcafbd)lﬁsttés%ldla‘éu@é 8 ihBlude:
t he conpounds and nethods set forth herein.

Me’o‘é/\o)’\/ ° F
e A

ot

mwv%ﬁ
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[0193] In selected enbodinents, RL or L-R1 is a
branched PEG for exanple, one of the species set
wo ooobl74above. |l lustrative nodi fied sugars accee™OUSIP0E/a0870

this enbodi ment include:in which Xis a bond or O In
0184jea f t | i nker
[01841¢ dﬂh&gﬁﬁh@ig Jrqgévlg?g: eﬁﬁsméﬁp mgsen?(l ka%ﬁve{pgjtg branched
PEGs efaise ﬁr@pltepamtgi\he caapothels senprh detet iaEluld, PuRdR not hfr@tka 4 the
fs di scussed herein, the polynmer-nodified sialic acids
of use in the invention may also be linear structures.
Thus, the inyentijon provides for gonjigrgat es that

|ncludeas*'|/a‘iu4- d noi ety de |\)\,ed, astructure
such as: i ich g and e ar @ di scuss ;
above. Wat en- yhsol ubl e Pol ymer 0195] In another

enbodi nent, anaI ogous to those di sgussed above, the
nodi fied sug i nNcl ude a wat e@ﬂi}ﬂ ubl e pol yner,
X

specie

rather th erespl ubl e po The conj ugates of
the inven y al so i'nclude one dﬁrgnre ;
wat er -i nsol ubl e pol yners. This enbodiarent of the
invention is illustrated by the use of the conjugate
as a vehicle withewhich to delivy her apeutic
pepti de i /lmq,l_ed manner . g a~¢ drug
delivery are knomn in theNart. See, for
exanpl e, Dunn et al, Eds. POLYMERI C DRUGS AND DRUG
DELI VERY SYQTENS, ACS Synp05|un18er|es 469,

oci ety, Vﬁshlng oQde\g 1991 .

T thes art will Dy egi at e that

any known ‘dr ug de —Y/ery systemis
applicable fo the conjugates of the present invention.
PEG mpli:Si6} thihere aotivaia wih tHés@QﬂN&h&Osﬁnec%s and dRtho BLoF m&4Rs the

. t her rad cals are e ual Iy applicable to
ac‘ﬂvat%g?%‘?s FRSH 9’51‘81}%? 941’\93%2 %hi ch may be incor porat ed
into the |linear and branched structures w thout

[0185] | i Hioseof skill it theiaztiwid) a@pmasd thyt drRad inkdte BEHRISPHEah® of the
kill in th 0197] Representative

th
bran‘:h%aﬁ’ﬁn%ﬁ & %P‘?Vﬁ 6?% arcﬁ& Py & EGmorcay withatdifferent terminus,
e.g., OH CCOQPI mnospb%zalﬁﬁs etcp ‘M&@éf\}e?ythe ?tklfﬁ?tlﬂrgé $hove are readily

yam des, pol ycar bonates, polya

modlﬁqg&yytgwm&jdglke@dbmhwir@m@nmhﬁ bep@ée)nahé( Yc@fdn atom

| ene te ht hal » POl YV | .ethers,
and the C({Jl%ﬁal ﬁ?&gy c?tJ edr% {;{ %f a’bg.g }B) y ciegl)\//atlves and higher
homologmdssy as wyll pylofvet h@iﬁ@l@gu&cﬂré’ Qﬂlt}iﬁpﬂhé 8&be of cores for branched PEGs of
use in the present invention.

[0186] The branched PEG species set forth herein are readily prepared by methods such as
that set forth in the scheme below:
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pol ysi | oxanes, pol yurethanes, poly(nethyl

nmet hacryl ate), poly(ethyl nethacrylate), poly(butyl
woreihacuyt at e), pol y(i sobutyl nethacryl ate), ppCTURERED00870

nmet hacryl ate), poly(isodecyl nethacrylate),

Ngol y( 1 auryl met hacryl ate), poly(phenyl nethacrylate),

hix I et hyp{acrH.atedy _poKYE Ms@pr opyl-ackyl ate) , NHe
rpol y(i sobutyl acryl atT(se), pol y(octadeom%xgt?\rm
pol yet hyl ene, pol ypropyl ene, poly(ethylenqhgly

Y

pol y(et hyl ene oxide), poly (ethylene tere thalatei,
poly(vinyl acetate), polyvinyl chloride, polystyrene,

pol yvi nyl pyrroli@one, pluronics and pol yvi nyl pheno
andxy@&by‘%em\éﬂgr . [0198] /Synthetjcald y” nodi fi ed
natural pol'ymers 6*‘{f>rNQ4 coj ug f%%f?ﬁoﬂﬁwﬁ i nvention
I ncl ude;—but—are——not—t++m-ted t | kyl | |Jul oges,

hydr oxyal kyl ¢&tYHfoses, celrﬁﬁ%gg*éeh rey) ¢ ?ﬁlose
esters, and nitrocellul oses. Particularly preferred
menpers of the broad classes of synthetically nodified

in whiché{dhislé) orrﬂ;) Flyc}misaniiﬂtteghem fﬁ@m lblttt |5.aT[Be ﬁﬁicgk efhd edrelifdependently
el l.u cel | ul ose, r OXypr o
selecte%ttef%%ﬁ%r}l 1hf}9%§§9(.y]§1(q%e9qen\pg{rh 9mb@@ime¥n, @gg?clne bot ){)f these indices
eaiersax Hat i ; €15 &6l 15 wei
are se s b pEBY s ARt W g]? 15 kB olr?g?ibelg%(%@%l%r weight.

cel l ul ose propi‘onate, ce ose ace yra
c | oseaget at.e. pht hal at e ar boxymet hy| cel ] ul ose, )
10187) C 2t BIEREFS i BRiens, Bndtore) S5 vouA e, S ipodeidhis samiasted with

an activard ip<HBGaesvBive, a6 KMb bde BoSRLMR | , -
al gi ni c_gci d‘., [8199] Thgse gﬁ% tﬁ%g%%d elrﬁiélﬁg%%?gﬁle side

chain heferatpm &1 e aopoduirtioaalizsaniAEG abiai avitiiskulomitted to N-

. ial. . y Si gna ,,Chem cal . (St

oyl TR SRS BLECR Sy IR B i et -
2. As ool skillkveidl, api¥eyiater thekesylRe waom@@mg) M¥)oe rapiecddiwiiaghy

. bl(Rlchm)nd, CA), .or else synthesized from nononers
suita eols%va‘p% SEPUP; H & helegsy, g}gwpqeetirgla&‘s pwg$@1&ﬁ]aaﬁag reactive carbonate
utilized't6 6E¥1h@YRS amnd 230 be E)Pdrc@cf@zﬂhaah'ﬁ&vé)%s?%eg é.aﬁ@bl e

polymers of use in the conjugates o heé®t nventi on

hydroxysgetinieide fxic., erthe and cari bd dctictated in pint Wikes delBgrating agent such

. I oli.des and copol ynmer.s thereof, poly(ethylene
as dlcyc{i(gt%eé(gL%ﬁbﬁdgpé e gf”}/”g&fﬂ‘ FUe£45-d), pol y(val eric
acid), poly(lactide-cocaprol actone),
[0188] , dp.phes gxeraplagyrnghodimernts dhe unsa mpdethyoilepldes] by a group such as a
amide. POl yorthoesters, blends and copol yners thereof. O
particul ar use are conpositions that formgels, such
thoﬁe i ncludj ng col | agen, _pluronics and the |ike.

(01891 {'d g5 Meratiye srybreiiscss thageodifed seat inviiciaod andotlacied
modified YS! BPBLYIRSRsd Bithe EhHSIEnMRYR! foR50lUP! €
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materials having within at |east a portion of their
structure, a bioresorbable nolecule. An exanpl e of

WG ewh/0as4pdl yner is one that includes a water-i PEDUSIINE000870
copol ynmer, which has a bi oresorbable region, a
hydrophilic region and a pl ur abde f _enessbhdeabl e

oo p8ﬂﬁpmﬁwﬁgbs per poISner Gl Y [0202] For

HOblur pgses of the present invention, nﬁgjuble

MRYET M ecsiorimebutbes mioeninad s t hat are su sf‘ant ially
inseluble in water or water- contalnlng envi ronnent s.
Thus, although certain regions or segnents of the

Hmmcogplng&mngxmgg hydr ophi | i ¢ of®° fersEghee, t he
Lo PPl yher nDIecu1e, as a whol e, do®€s nof to any ,

supstlanti al neasure dissolve in water. 28k For
pur pos 8§ BT HROHRELEAPCFRYENL | on, tohe term
"biWBresorbabl e nol ecul " includes a region that is

rHoocCapabl gn@fci@sduae met abol i zed okooldl OloeN _el@nB A ox
:@. and/ or elimnated throygh noifmal excretory
Ol e

Such netabolit
ro-uc#gg'meﬁpgvx?ﬁﬁfﬁm@ﬂBstantlaII nggéﬁgwmmﬂwom?HMR

bod? [ 0204] The bi oresorbabl e reglo may be either
HOOChyd{opla,gg@,;c%%wpydrophlI|c S0 P Hengiopetoy mer

np Sition as a whole is not r red] wat er - sol ubl e.
T the bioresorbable regionis s
t he pr S1EPEREERDCANE pol yner, as

Ctrvadhdanse6l,colbcHy aHR'
whol e, remains

wat®¥rinsol ubl e. Accordingly, the relative properties,

i.e., the kinds of functional groups contai nedby, and

¥R PHRECHSHeT t | ons of the bioresorbabl e region,

am he |hydrophilic region are selected to ensure that

usef u reresor babl e conpositions remain

wat er ghnsol ubl e. [0205] Exenpl ary resorbabl e polyners
i nclude, for exanple, synthetically produced

The 1ncf1@f1'§%r Q@ﬁ& gragéx 131‘1: el% Ol pqeﬁi C?Eﬁ ;1188}‘( §7 e%%lgltqgﬁ gﬂ@’l to 2500.

The str{ustmes s@dhnhabox&lcanbbk&n Sahendf . 4, 826, 945) . These
copol ymers are not crossllnked and are wat ersol uble so

t hgt I d. bl o ol yrer
R A e
functlogajlzec_i_ Sdth- th@ﬂrﬁ)d(f&ﬁ@@oupa Mabr Exdmipletthe b hydE@esialdPdcR] can be

22; 993- 009 98‘#@%40206] Presently preferred

converigf B 4€ GppsuRatpe ouliestieo BFo it 2P eacarding to

the invention. Formulae accordlng to this embodiment include:

and
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sel ected from poly(esters), poly(hydroxy acids),

pol y(l actones), poly(am des), polyesteram des), poly
W@ 2006m00446Ti ds), pol y(anhydrides), pol y(orthoese&r/5$2006/000870
pol y(car bonates), pol y(phosphazi nes),

° BRI BEEYcOERINy(cidn.0esteN@)NmrPOl Ysacchar i des
res thereof. Mre preferably still, the
bbe, pol yner includes a pol y(hydroxy) acid
O the poly(hydroxy) acids, polylactic
oly caproic aC|d pol ybutyric

&ky Ohgwg%mﬂwﬁw m@%ﬁ%ZﬁH@F@“ﬁhd m xt ures

re preferred. [0207] In addition to form ng
fragmet s Y#HAt: are absorbed in vivo ("bioresorbed"),
preferféd polymeric coatings for use in the nethods of
t I nyent | orm an excret abl e and/ or
Jggc ¥ ?pCHﬂ%'r?%ﬁmrfeHﬁiNHC(O["G'?’G??]*Zc*PhoﬁT‘\’é'F‘R order copol yners
can be used in the present invention. For
exanpl CHE¥ et al, U S. Patent No. 4,438,253, which
issuedo%n March 20, 1984 di scl oses tri-block

GRRQ! YHET S BId J L he fbansgst efis L Qe
pwﬁ BLAHESALINL D & @g%@%ﬁ{e (e

glyc Such conpositions are di ed for use as

r esor babl "{ffrof i | ament sutures Ve i 1ty of
such cBhpositions is controlled by® he incorporation
of an aromatic orthocarbonate, such as tetra-p-tolyl
of %R FHOHEH R PRRAEOB BB St ruCt Ur e. [ 0209]

O Ker | pollynmers based on | actic and/or ~glycolic acids
can al §0 Decwotdi | i zed. For exanpl e,n «@mmﬁﬂk@@b
No. 5,202,413, which issued on Apri ly

dmﬁgIO%es Bio ck co r Javing

seq ;ggﬁggﬁgggg%mgﬁj é?aﬁgfylactlde ands or

pol yg %dedproduced by ring-opening polynerlzatlon

of Iact]i de"'aid? or glycolide onto either an oligoneric
diol ofa dianine residue followed by chain extension
with a difunctional conpound, such as, a diisocyanate,

The stryetaeey settiboh abkafecnandble@bmq)omntsl GfRI5[ 0210] Bi or esor babl e
regi ons of coatings useful in the present invention

[0191] caAs tiwseleBikain @kht Qrt 121;% exem
; {2 tsI Pl ath ar gﬁllg}ﬁﬂfegirai@pb}r&%gdsﬁeésa@o ?{?‘QI in the plary
compopxﬁ:é@hfweoqgn begrlpesidywitle any q;thcrl apsnabh@hari & i@ckhding, bt limited

t fth LIy th
. ehucPRIIRE deBlekishti o R, KPRy oPS ey anebrangrheie.

wat er - ¢ ainin enV|ronnent Simlarl
[0192] Aﬁhougﬁ r‘Ehe presen(tg invention is exemphﬁed in the pr%cedlng sections by

reference to PEG, as those of skill will appreciate, an array of polymeric modifying moieties

is of use in the compounds and methods set forth herein.

[0193] Inselected embodiments, R! or I-R! is a branched PEG, for example, one of the

species set forth above. Illustrative modified sugars according to this embodiment include:
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"enzymatically cl eavabl e' 1as used herein refers to the
susceptibility of the copolyner, especially the
whrwsesasbabl e region, to cl eavage by endogenoRST/U82006/000870
exogenous enzymes. [0211] Wen placed within the body,
Hoog.he drophichogcHoegi on can be processed into
ret pbl e and/ or metabolizabl e ffragments. Thus, the

&kg(%e ion}pan i ncl ude, r ampl e,

pol y theréﬁ‘ﬁ%g§§WR§¥?H§W5%?@@§, pdl yof s, 8%t vi nyi
pyrr®lidine), poly(vinyl alcohol), NgshsqHgHkogi.cHaocH;
oxazol i nes), polysaccharides, carbohydrates, peptides,

r ot ei ns 0 ynmers and m xtures thereof.
f ﬁ%@@gM§”§£ ydrophilic region can also be, for

"Exanplle, a pol y(aljkyl ene) oxide. Such pol y(al kyl ene)
oxi tes ﬂmmm£MMd£>$P0&S§4§&H5ﬁm pol y(et hyl ene) oxi de,
pol ygupr opyl ene) oxi de and m xtures and copol yners
thereof. [0212] Pol JHEPSHEHRP"-EPEeonponent s of
hydrogel s are al so useful in the present invention.
Hydrogel s are polyneric§materials that are capabl e of
" absorbing relatively | e antities of water.
%y apl e S GPHRPARUEEPN Or mi[ng EoHPEUE: i ngl ude, but
HOart limted to, polyatrybiecaccdsyosodi um
caryoxyamiduyl cel | ul ose, pol yvinyl al cohol, polyvinyl
pyriglidine, gelatin, carrageenan and other
pol ysacchari des, hydroxyet hyl enenet hacrylic acid
(HEMA), as well as derivatives thereof, and the |ike.

Hydr ogel s can be produced that are stabje,
Hooo 01 DBCIL ARk I o) RERRRLIBALE:, ML ~hydr agel o e,
MpOsi tions can I nclude subufits that exhibit one of
f these properties. [0213] Bi 0- conp¥teiPHCECHOCHCHI0CH,
ogelHc@8mposi ti ons whose integrity can be
conew ol | ed through crosslinking are known and are
) _Er%gently preferred for use in the nethods of the
in which &/dse bord oF@r Iresaehpif the stubtvedsl abete, alhe alkylGmirRAimket
..5,410, 016 [ I ssued on ril 25, 1995 and
~(CH) ¥ 5 55 brescil B BTeu i ShictamocbBrih pbas i becyomonents of
RI>/R%pat er - sol ubl e systens, which are crosslinked bl ock
copol ynmers having a water-soluble central bl ock
0194] S eANERSusSANIR MR SRRt {2 . i L8
[ ]thensions. Sdch C%pgfyn§#§i¥$é£¥%f@k%kTg%%hﬁg%%ggnmnnuw
also be linedy SFhmk goﬂ“brﬁsa theziabﬁtmioa@rqgﬁdﬁsefof d:umgnth d dats lalllait ﬁﬁcﬁ@de Mgt acid
. i n t hese .systens beconme hydrogels. The water
moiety é%ﬁ“’@ﬁem&gﬁ??%&“tﬂ‘&% of such copol yners can incl ude
pol y( et hyl ene

HOO

OH
HO,

HO
HOOC_ o

HO 0
H
N o OCH,
a g °
q
HO O e

in which q and e are as discussed above.
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gl ycol ); whereas, the hydrolytically I abile extensions

can be a poly(a-hydroxy acid), such as polyglycolic
w@eiod/oorepol yl actic acid. See, Sawhney et al, PCT/US2006/000870

Macr onol ecul es 26: 581-587 (1993).[0214] In anot her

VVauthﬁﬁﬁBkﬁﬂthﬁﬂg'”Ent the gel is a thernoreversible

gel . reversi bl e gels including conponents, such
[0195] aqu:ﬂnmﬂlm iecdpdinent, agﬂngmgeb #ose dlsbu@bd)alﬁ(ﬁrﬁl the fdified sugars

h de th hyd
mc1ude°aoyv§%f‘ %fsgﬁ{ple Rﬂﬁ}él’a ur i aaggfate%&;{’eglﬁ #plyoiss. Theeengates of
the 1nva{tﬁ)nﬁﬁ@58ﬁ§<§ in\éltﬂ% ehe Bf Iﬁgre \ngﬂﬁﬂsolhgle%?yr?%gt PR embodiment of

exenmpl ary enbodi ment, the conjugate o i nvEent L on
the inverdiom s égpsgat@@ fp dhreeuse oﬁfhea:ohqua‘@cama vehicfrositlmahiohan dbléver a

t thqods k th killed
L Y T R T e
the art. a?ae fderalﬁplteﬁDtmﬂ\b al 4B82 20ByAdERrICTORUGXANB IThud HRQSHIE

tlon be prepared by di ssolving appropriate

SYSTEM% &reég( ymp%%@ﬁ §6%Ye1af1 IAmpericapi{zhemdl Setiatyy &eahingten, D.C.

1991. gﬁ(gs@ Iroﬁéf(ﬂlqﬁgfeg%?{vl F%?.é HaF Subs d%lgrd?#grclq@gﬁx\s@%ﬂg b1 \é{y

system jisapphieable tathe canjegated a‘am: p@sémhmmluant hin fil m of
dried lipid on the surface of the container.

[0196] am§tlﬁi%ﬁﬁ hVeQhr RNE.- EC {1y 31@ %ﬂﬁ%p%g rad cr?{l ite u%uaoly

g armaceutical [y acceptabl’e s
applicaplgite Wakrs- 1gmhmhi¢ p@lmnefshwhmhnnay beeincorpotalegiin®vthe ligchr biyd
framthe sides of

branchi d st g%ugees]; Jvlzlﬁo ? gn%}lglblé? ag! ?}Eﬁnas%ﬂe‘agé)éﬁ(ézgssﬂflﬁgr @gse of skill

in the aftor M ng the | i posomal suspension. [0216] The
above-recited mcroparticles and nmet hods of prepari ng

(0197) | MReFHERRRA oty SRORRE AN ELS TN B BL SRRt

are not I nten
polyphqsphazm;mr polg{visyl afcohisle), polytinedesy Iﬁﬂfimbdnﬁté@ olgilicylédes,

[ ﬁgﬁgrent to those_of skil n the art that an
po yacrgﬂafrg sopo ]GB%g]tyF‘?:lF> yaﬁl@ﬁ@qedgql@g Wy@kylﬁ@q terpphthalates,
I f

polyving P ot} Snfl eteh? P PR B e B i

polysilaypnesh polymtedhranss paly(reetppl methnsrylabe)! polpletini glethachdte), and
erally l i l e th respect to the

R R A N SN oM

poly(lsddeequnah@amlate) SRl (Aery] Fdibheiv]Ste), %B@@Hénwlﬁﬂeﬂﬂscrylate)

nchi ng cores can be functionaliZed

poly (mefhy GeryIHah PabY Sorepyheer dioy polyGsobiacnioral (coemlcty

acrylate? gefg'@ﬁ'lglet.ng ﬁy@@ﬁ%&s pglgfgeﬂ%ﬁgneer c}f), gf%e%il%er?eng}ll , po y

(ethylene terephthalate), poly(vinyl acetate), polyvinyl chloride, polystyrene, polyvinyl

pyrrolidone, pluronics and polyvinylphenol and copolymers thereof.

[0198] Synthetically modified natural polymers of use in conjugates of the invention
include, but are not limited to, alkyl celluloses, hydroxyalkyl celluloses, cellulose ethers,
cellulose esters, and nitrocelluloses. Particularly preferred members of the broad classes of
synthetically modified natural polymers include, but are not limited to, methyl cellulose,
ethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methyl cellulose, hydroxybutyl

methyl cellulose, cellulose acetate, cellulose propionate, cellulose acetate butyrate, cellulose
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produce the water-sol uble polynmers. The Methods [0218]

In addition to the conjugates di scussed above, the
w@e@som467 nventi on provi des met hods for preparpPehyUsives@0870
. ..and ot her conjugates. Moreover, the invention provides

‘ f. breventi cur j or. aneliorating a .
scctae FEIARAS oo RURKFIL i insE el o die, lelose fufpsodiom s,
and polymeeséf aofylicnd reethicelic éaters érﬁl"al%ﬁic%ycﬁl opi ng the

di sease or a subject that has the disease. [0219] In

' ' is f d. b
19 T S B AT oy GG
comme:ngai-Sghgpepg;cﬂ‘m_s @ﬂgm@fiﬁhﬁdﬁball (len_G(SE QJoﬂﬁEMgD.i@MMBEH%%é@QWa?remon,
e tide Vi cosyl 1inking group, whi i S
PA), Aiictf (hbtiTisee Fad il @oblsontiomma (] nidbioRed (RistmonheCA), o
else syﬁﬁ@ﬁie@?r&ﬂbo&b%&%%ﬂtaiﬁ%ﬁr/%r gs@%ﬁlfé&t% Jlt%r{éi;gﬁi dlgrﬂ)nlil ues.

(e.g., water-soluble pol) _ ncl S
[0200] ?roolg%@:éstgéﬁgﬁ% gﬁdgﬁga%ﬂg %‘}T%{T}E’@?Of gl]séltnutilg c&% Qéa%el:sncl)fqge i%vention
includegbiyteesydttlinains o] pkﬁ%laétmfs, FHIHIAEES 2l d\& B]é%{efré %@re%i"gar

he r Gt under "’

to the substrate. eaction i s condu

poly(ethyjprs Erephthalain) ey (babeicrasid).mol(valety aﬁémaolyaacﬁ@emeen
O o oA ;
caprole e BN IS R0, L BRRIUES oD RFLBrREh i e

copolymers theedfd © fqaginutar up©22@pmpositonseligpla oyl efiRds RS |
. ld'thel@odifiled ,sug&L i]_gch as those set forth above, is
including ¢qllagen, plurenics gn. e lik&nondi ng nucl eot i de sugars.

Exenpl ary sugar nucl eotides that are used in the
[0201] prBwenelythers ehtiseoin thevinvereion inaldid Medritiogsalyres ki énclude water-
hat es or anal ogb

insolub{LHfu BRI SR i st eortioRORRY SeHe e TP BB Dlar

molecult Areelantsle bSsueh lagolyRsts fif OB BatliFludds RS Afsoluble copolymer,

., ,CMP-gl ycosi de, or a GDP-glycoside. Even nore
which higs aparasorbable regiosy e hydraplalie segieteansor plumlitodf drbsslinkable

. i f i eotide is selected from

ﬁmcuo%g%%uﬁg%?%bgg?e%ingal act osam ne, UDP-gl ucose,
0202 UDP- %I ucosaryj Ré, GDP; mannose, GDP-fucose, CMVPsjalic
[0202] , Fog) UEROSREND tRGIFAET T CRPTG XWasT-tsplubleopaterialat includes
materiaRYEASSS Ll @taRRARPIRASIELIL -gonfain] Ghimdds

inan illustr at%]ioi\li}e enbg%ia?%rr{gﬁtgpﬁ%e&/ﬁ?lgﬁ@%e gfrﬁcog i Thus,
althoughg@@ly r¢gionsi alsegments df the bepaiphéradapbe hydroplitie bt év@h water-
soluble,l'ﬁle': i)'Ol%rrenSér ?n%fgjc%ije? gss a \Q/%glle,n goets r11%’[ tfooarn}qgllgs%éntial measure dissolve in
water.
[0203] For purposes of the present invention, the term "bioresorbable molecule" includes a
region that is capable of being metabolized or broken down and resorbed and/or eliminated

through normal excretory routes by the body. Such metabolites or break down products are

preferably substantially non-toxic to the body.

[0204]  The bioresorbable region may be either hydrophobic or hydrophilic, so long as the
copolymer composition as a whole is not rendered water-soluble. Thus, the bioresorbable
region is selected based on the preference that the polymer, as a whole, remains water-

insoluble. Accordingly, the relative properties, i.e., the kinds of functional groups contained
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in which L-Rl is as discussed above, and iL Rl
represents a |inker bound to the nodifying group. As
wowaok/ot446exenpl ary |inker species accordi ng toPCI/US2006/000870
i nclude a bond, alkyl or heteroal kyl noieties. [0222]
' . the pre t, 1nvent.ion,
by, and SO e hACHARE oA DR ERERL b STEL S e
selectedtel etisusthed ushfuh bivadserbabiy dobdpsiviohy featain WaictlhdoRibd. t her
strai ghtchain or branched. For exanple, conpounds

[0205] havk&phRaelRbipit ﬁolﬁ@ﬁMnHﬁh@?@ﬁxém%ﬁeégéﬁ?&%ﬁ éﬁf)q E}ﬁqd

conjugates within't scope G \ .
resorbableapldci eppasinadrs XBpolg(cChpdromy-babokylicARaBpokiiexyal | QBe,

I ' fof t use of sugar nucl eotides
Cobin gl ggtlﬁhﬁoﬁic’ t‘af{%ﬁa‘il‘%%hih@ﬁ CaPUBMEIIGES RoterossEnieadind eyehwater-
; i i i i | L .0.n i C
s S TR, BECll et O RIS i
Youneg¢isijeJ Binveed Misr. Rys: 2i151301-18161(1987)) andafolenes o] ABbmed.

I LS. bond between NH and R . The base is
Mater’%%r g%?%%%ﬂ}bg%@e. [ 0224] Exenpl ary nucl eoti de

sugars of use in the invention in which the carbon at
[0206] ¢ hgr%flnﬂps F&siprreshbiotespibableinelymars inglide ope o mordennipgenise

' N [ X5 is a
e FIRHEIGELS! o SR FOUICRR0 s Bl el
amides), gotye@mincsacids), pul wgriy dridos) ISOI;,@@@@S]}&@"EP%WEH@%%%%SE gd
poly (Plgsb B RS s B ISR e ) obi Chrors) enlssscafarides and mixires
thereofUNSH %feifér%l?@tiﬁ?—th%_i&ké%}éaﬂ)@}tob@ge? %llc(r?ltflc\l/% ilﬁlé{?hygﬂrcisrloxy) acid

preci at e, t he serine

componeab| G e palhydoe)swidbapdlslavic dric pohyigtycgituacial pdipdaboic acid,
_ il ment, e
polybuty¢ ekt My Fudle adi tl pehnste T iR fherae crfuireieried

sugar. i s based on the stereochem stry of UDP _
[0207] gaﬁ%eﬁé%@é To jrmingsfipgraenfs thatare ebsadeedsingino (Shiotserbed),

| Gl s / ructure: [ 0226]. I n _anot her
Pl Rl 187 e Pl B Bl P 8%, B8,

excretableendbemetabbBrabid frygméntgl ucose. Exenpl ary speci es
according to this enbodi rent have the fornulae: [0227]

I , et ' - | i pker
[0208] . gg%gflﬁg éégncgb{ﬂﬁgl%%%%ﬁloag%&% d\élecg Elet?lé‘ BfsedlThvntion. P& example,
Casey et al., U.S. Patent No. 4,438,253, which issued on March 20, 1984, discloses tri-block

copolymers produced from the transesterification of poly(glycolic acid) and an hydroxyl-

ended poly(alkylene glycol). Such compositions are disclosed for use as resorbable
monofilament sutures. The flexibility of such compositions is controlled by the incorporation
of an aromatic orthocarbonate, such as tetra-p-tolyl orthocarbonate into the copolymer

structure.

[0209]  Other polymers based on lactic and/or glycolic acids can also be utilized. For
example, Spinu, U.S. Patent No. 5,202,413, which issued on April 13, 1993, discloses
biodegradable multi-block copolymers having sequentially ordered blocks of polylactide
and/or polyglycolide produced by ring-opening polymerization of lactide and/or glycolide
onto either an oligomeric diol or a diamine residue followed by chain extension with a di-

functional compound, such as, a diisocyanate, diacylchloride or dichlorosilane.
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cassette groups are |linked together through the use of
reactive groups, which are typically transformed by

W b@6l743kT ng process into a new organi c functiPCEDS2006/000870
group or unreactive species. The sugar reactive

(021011 L\ D QR LS 38 coalifles BERN H R A RENon 2o BY pésigned to

oups
be hyduﬂyﬁaally Ial‘lld/pl' mzylnatldsfglytcﬂ]&vables 86t purPyRB bt R paésent 1%1vent10n

k h t
"hydrof e ledfble” stemte ey vessPRENEY 91 thevencimon awsedlinhe
bloresd’rl@eﬁﬁé et ﬁ)"lﬁ’dhﬁ%l?ln\%&t 5139&7 ‘Jet’ gc\)/l‘gtjiﬁgﬁl%egg rgﬁlh%ﬁt onﬁléarly,

hose, whi ch proceed un con
enzynmegl@ ¢lmabk§té as gt hareen raftrs Ito metsastep@blﬁq&?dfeb@&bﬂoﬂﬁner

t f am nes and al cohol s

especiaY i 5105?50'??355 Si%%g“ é%%ggiagég’yépg?gen@we@thegﬁmqw guzymes.
substitutions enani ne reactions) and additions
[0211] ; oWhgp @lﬂ@e@mtb@ﬁhgh@m élrddmrmm wgtonwambt pigsbesed ands

excretag% d/ Me‘m)%ﬁ%u lgﬁ‘gé‘ﬂ)? ) onfh echyg g%leéllﬁg g%lbpl-gpude for

use

examplexmmtbers I\ml)@lkyle‘i@\éﬁmﬁﬂm&d fﬁ g??lﬁ%le ARYidR e folly(vinyl

slcohol) R e e st b ersi, prasgios and
copolyﬂa&%@nd %ﬂgtuFéQﬂﬁé(QfetFu?th ordRL E%W%%%A 1 can Cag%%e for

dvances in Chem stry rles
exampl@]ﬁgmly@lky&mc) @tlsie Mpdﬁﬂhﬁuylena cﬁcldes]cﬁﬁ ihclz@&?ﬁﬁ]example
|o al s pendent from a sugar
poly(eiRGe oxl GRS HFomyIehe) et ndithss Brdiapokerhgicreot
limted t o (a) car boxyl groups and vari ous
[0212] 4 diqlymmess st arerrommenents of hy:ﬂrﬂ@qls agtalsoatseful n the ;irdsent invention.

HydrongWQé&l%%H%ﬁ‘{q&rﬁl&qﬁat%%é y?paplr%oé § @gg??”“ b@ﬁgesquantltles of

ter
water. Bxamples phieydydged fdrﬁﬁn?g cc&h s ackrigybut ard IKXMltearig epolyacryhc
.omatic est r ox groups, which

acids, SB%‘H%W@B‘Y{BG‘? y, eBulos%éﬂPan ){élcﬁh@lsPOlﬁVlﬁéltnbm@ildH@t gelatm
carrageé&ah dﬂaloﬁﬁ:lr \?\}ﬂtyg&%ﬂ%ﬁ%F W&)ﬁr‘e&y elﬁgm% grﬁ 51 (ﬁg}\)[&t as well as

spl aced I'c’group
derlvatlygsmhpnegf anththertikee Hydrm@idxmn)ﬂeqir@hﬂé‘d ﬂiat arHStaBle Bﬂid@@adable
i de ion, thereby resultln

and blofe%%r%g .an{?gvg? ?133' X oﬁ?omosgqué%mslyge gebunga tha% exhlblt one or
more off tHestprépatiesgr oup of the hal ogen atom

[0213] Bio-compatible hydrogel compositions whose integrity can be controlled through
crosslinking are known and are presently preferred for use in the methods of the invention.
For example, Hubbell et al., U.S. Patent Nos. 5,410,016, which issued on April 25, 1995 and
5,529,914, which issued on June 25, 1996, disclose water-soluble systems, which are
crosslinked block copolymers having a water-soluble central block segment sandwiched
between two hydrolytically labile extensions. Such copolymers are further end-capped with
photopolymerizable acrylate functionalities. When crosslinked, these systems become
hydrogels. The water soluble central block of such copolymers can include poly(ethylene
glycol); whereas, the hydrolytically labile extensions can be a poly(a-hydroxy acid), such as
polyglycolic acid or polylactic acid. See, Sawhney et al., Macromolecules 26: 581-587
(1993).
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(d) dienophile groups, which are capable of
participating in Diels-A der reactions such as, for
wez@apree? mal ei m do groups; (e) al dehyde or keR@mnes2006/000870
groups, such that subsequent derivatization is ]
0 f car bon deri vat.j es suc
[0214]p %%?Mtﬁ‘er r@fe{r&[ glﬁ{r’ﬁscﬁlglseg lzso%tég °§‘é¥ﬂr% B&zones or
Thermomvmsfb,le gels mcmdmngmmbﬁ@l s&fm a@plufdniGNadIhgas %‘efa'tlﬁn or
| Ii.t hi,um addi tion: (f) sulfonyl halide grdoups

hyak’“g‘lﬁgés/ A thatntyseechen e, polyissthane hé%rogvloml@wﬂm%ufqadlyﬂmgﬂi and

roups, which can be, for
Combu?;%?rgﬂ%mogg%vpéﬁ&éyPfe%élr%ul fides or reacted with acyl

[0215] P ak g& gﬂ%ﬁtﬂér ; agy 8131 uéq.lp'}%\ gﬁ%@wg%&%fdﬁgéggmgqmngﬁdes a

compoﬁd:ﬂt@lﬁ ﬁSLpoﬁMih@ hLl@@%niBg @8R 88 pr Qfed%é@&ﬁfgg o methodf kr_loxg% tp those

cycl oaddl t| ons ation, chael addition _

skilled ¢y theyst fer @ha/%gﬁbﬂdea&ppstemf af.gu. Se?amfptic No. 4@51321;&1? For
h ctive.fu na

exampRfiy &ésﬁ%gfﬁ*% R P ERLbY BHE88 Sherobra o Pdnish s

stearoyﬂ phosphamd)tl eﬂfaﬁd&l&m‘Met StearblepHoseidPNcholigE, %&ﬁédfoﬁ Bhosphatldyl

o B A e i Gy e
film oﬂ@‘ﬁe& Nipt&d ﬁx@ sﬁ{f&f@ AR dntRd A% Aﬂﬁe&ﬁ ¥u 1%{% Ioif fhn aﬁ%{ﬁ]ge

presence of a protecting group. 0se 0
compopid on iirddhasmagedtitadly accepatie sxdt is shepantroducbdintd theGoh@nRk. The

con P e B PSR k16 AT, LS

dispersplipidempigkoreiteg] @ OlipB¥A sBepcfiGEne et al,
1Sper5§§&d?§fgud%%sy R e e 0 Wiy @

023 n t he di scussion that
0216] PoPfe, a%?yégﬁ{ﬁﬁ%r&%g%“w% 1Y etk RF pLd e e progticles are
offeredsrygeaysoft dxamphr ehdubef atb nblinwhaéd tocddfige ftﬁbescﬁﬁeeéﬁﬁkﬁ%pamcles of
nvention ar.e sgt forth. In the exenplar

use in the present invgation. 4k will be ppreren tothase pEekiln ﬂlh@rtéb@aln array of
microp&tie]es; %bﬁ&t%f&lfﬁféﬁt fﬁggl'ofiy '1?%{ ey Hlel(ﬁ%sa%;{ \ia}g?h %g)éls Tihg

focus of the discussion on’stallc acl
[0217] f ofhecsltfalllrcjturéll fgrmats discussed above in the context of the water-soluble
polymers, both straight-chain and branched are generally applicable with respect to the water-
insoluble polymers as well. Thus, for example, the cysteine, serine, dilysine, and trilysine
branching cores can be functionalized with two water-insoluble polymer moieties. The
methods used to produce these species are generally closely analogous to those used to

produce the water-soluble polymers.

The Methods

[0218] In addition to the conjugates discussed above, the present invention provides
methods for preparing these and other conjugates. Moreover, the invention provides methods
of preventing, curing or ameliorating a disease state by administering a conjugate of the

invention to a subject at risk of developing the disease or a subject that has the disease.

[0219] In exemplary embodiments, the conjugate is formed between a polymeric

modifying moiety and a glycosylated or non-glycosylated peptide. The polymer is
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illustration only and should not be construed to [imt
the scope of the invention. Those of skill in the art
wWowaok/02BpT eci ate that a variety of other sugarP@DUSI00€600870

can be activated and derivatized in a nmanner anal ogous
For

conjugh @ IRk pE Rl b SuiiEeT Suking essury BICL: PP oEgePTRnd
covalegBl lked 3@ both Ithe Peiftide RISk PIaLaEED %ﬁm&renelg@?,flf)}g G L8,

nane a few sugar substrates, which are r
water- § podygmpy). dhe methoskinelndes qontahideisthe Peptidef with exaripre,

. ' . r d. Chem 6. 9 1999): and
containl @S Sy pmd bl e al ooty Mpteaiecin the
modifiatsugueiphasybseabo dheesiction Reop@btdd @des 88itidns aPareBdate to

upo 6- am no- Nacety] - gl ycosyl noiety. As shown In
forma ﬁ‘?‘@?ﬁfgb?f&fﬁ%vaéé %%fll%%? Yiganndehe pepdids- dhe sesas mpdety of the
modiﬁéllﬁjugbﬁﬁs ofe 3B sjelécfg:ﬁ%t%%{e &?c%%%idgtﬁ dard methods. [0232]

he schene above, X epresents an integer
from1l to 2500..1n an exenpl.ary enbodinment, this index
102201 R 0gest BRGPL TR PR Sl Nod e slh o ssek bt ove, i
activatddsake ErdsPordingBhdsotide %ug%;é. g@ﬁemep-[ﬂ? sﬁ%ﬁﬁ%lklggt?%es that are used

i represents an activating group, €.g
in the pEespRidREsRtiopin theiranedified gmmeg@lgde usleptide mono-, di- or triphosphates

L) ter ac nent of a. . .

orana S5 S Y UG S5 o SSREASR i ppstted
from a UiDWeglyddsidee CMP-glsicbdidé, or b D RUtycbilid, BRI 1861eH:8ftBR), the

ot.her, PEG; am nuc| eoti de sulgar_s are readily gaepar ed
sugar njicleqtideporfinn of the Bpdified sugaiawslepidmisselveied HovePDBrgalactose,
UDP-g#l A . 0
0288 e YA IABSIARE 15 Ao e g, v
sialic a¢id.cardf¥IB{Nayeld.  Insnekemplafy. enlodditersty thie muslestidephoephate is
attachec‘ffol é_lsuch as a manmal i an, yeast, insect, fungal or

plant "cell. The peptide can be either a full-length

protein or_a fragnment. Mreover, the peptide can be a
[0221] \yj Thys; ipga ibpstistive embogiment idevhi¢nthaglypeylphaety is sialic acid, the

elFipdi . eptide.includes_.a tation that adds

method o 8 g#] o e “kl%%%sfw%%ﬁ‘%“ﬁ%‘b”&g%%éwﬁ}%n sites to the
pepti de sequence. [0234] The nethod of the invention
al so provides for nodi fii E%hgnt AHOBRYPETEN L'

gl ycosyl ated pgpt] —rhad~—arle prloduced reconbi nantly.
I\/BnryLiggjr:@' nant l\y pr oql)uced g Nq&g)'b,@s ar £4

incéanI\ete y | at ed, expasing carbohydrate
resi due§ TRat nmy have undesir&Bl e properties, e.g.,
i mmunogeni A ty,%recognition by the RES. Enploying a

nmodi fi ed o Hooc 0 CH(OH)CH(OH)CH,OH
I
_ o 0—P—0
|_ NH—L—R!
HaN—( N 0
N~—< OH OH
o) OH

in which L-R' is as discussed above, and L'-R! represents a linker bound to the modifying

group. As with L, exemplary linker species according to L! include a bond, alkyl or

heteroalkyl moieties.

[0222] Moreover, as discussed above, the present invention provides for the use of

nucleotide sugars that are modified with a water-soluble polymer, which is either straight-
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sugar in a nmethod of the invention, the peptide can be

si mul taneously further glycosylated and derivati zed
WOwak/07467y., a wat er-sol ubl e pol yner, therapeur@T/US2006/000870

agent, or the |like. The sugar nDiety of the nodified

chain &%gﬁxrch&f‘ rl’é)ki’ Sxidifl e ef Ziﬁllcpg%\%g% g\g&lﬁl rpﬁ.ﬁ% &V%ﬁ?ﬂ?‘é‘f’@@ of use to

prepar@mmjmgi&s vﬁﬂnmﬂﬁtsb@e @ﬂtﬁ@pre@@ﬁ aivéniéd:h desirable
properties. [0235] Those of skill will appreciate that

the invention can & ctopachoysiong substantially any
ptl or glycoﬁgpm e fl[ronfany source. Exenplary
de W &h t RerT e can bg'practlced are
set WO 03f031 4, and . the re ?erences set

forth e% i moH[ 0236] Pept i des " IWOaIPEE™ B t Hé"dret hods
of the invention can be synthetic or wild-type
peptides or they can be nutated peptides produced by
met hods known in the arg sitedirected

nutagene3|s CJy@osy C%ngémedes S Typreansy
kad\ @\ d. An exenpl ar§eoMctdrmRigeect s
[3? ¥he dlwf@ﬂhsugar to the side chain

of an pa pe resi du¥. The tripeptide sequences
asparaan@-X—serlne and aspar agi ne- Xt hr eoni ne, where X
. any, am.no acid except proline, are the recognition
1n“mn@§a éﬁ&&?QQWlenzynatlc attachment of a carbohydrate

y to th asparaglne side chain. Thus, the
[0223] prt‘%"e‘ﬁﬁ%‘“@? PRRYdestfor thegwe of mepnucdi@t@emedﬁ‘eg with kR! at
- at| |te
e 6 B SR S iR B M AR B BRRGT one
sugar (e.g., Nacetyl gal actosani ne, galactose, mannose,
G cNAc, gl ucose, de or xylose) to the hydroxy side
chain of a hydrokyam no acid, preferably serine or
t hr eoni ne, t hgugh unusual or nonnatural am no acids,
e.g., 5-hydroXxgproloine or 5-hydroxylysine nay also be
used. [0237] n gddition to peptides, the
met hods of gt ' ve 'lon can beB@kactlced W th
ot her bi ol ogi cal e.Jg. gI cdl i pi ds,
| i pi ds, sphingoi®$, ce dnl 4. a
li ke, containing a glydd8yl/ai on S|t-
of glycosylation sites to pepti gg” or
i's conveniently acconpl i shed by altering t he am no

o R SERUENEE el T BRSO g .1 o

2. Inat mlnpﬂmp embodiiniedn I0fs aivad Getvdeh S @@ché STRS BR8N 4 AIAPR acid
-OH group, preferably serine or threonine residues,

wi thin the sequence

~{ 0238] Addition
oéher structure

base.

[0224]  Exemplary nucleotide sugars of use in the invention in which the carbon at the 6-

position is modified include species having the stereochemistry of GDP mannose, e.g.:
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of the peptide (for OIlinked glycosylation sites). The
addition may be nmade by nutation or by full chem cal
w@wbherss of the peptide. The peptide anm no ap¢™US2006/000870
sequence is preferably altered through changes at the
DNA | evel, particularly by nmutating the DNA encodi ng
the peptide at presel ectyed bases such that codons are
generated t ?H%&qquﬁﬁﬂﬁg1 £o %Hg desired anino
r

acids. The %Qnade usi ng

mut ation(d) are pref

met hodg, knojwn in the art. [028@cmcH©EcEcEpPLAry
enbodi mér e gl ycosylation site is added by
shufflin nucl eoti des. Pol ynucl eoti des encodi ng a
candi da .i dg jcan, be modul at i#P DNA shuffling

protocol s. zshulif fl \ng is_a procesjs of recursive
reconbi nat iRdn afjaFru® © by random
fragnentati on of %—po I | at eq genes, followed by
reassenbly of the fragme )y a pol ynerase chain

reaction-like process. @®e, éng., Stemmer, Prp Nat | .
Acad. Set. USA 91:10747-10751 (1994); Stenmer; ture
370:389-391 (1994); and U.S. Patgnt Nos. 5,605, 793,

5, 837, 458, 5,830,7§§ and 5, 8{1, 3B8. [0240] Exenplary

pepti des with whiNEh-E@HCHpLMETt—Gr@OH@ can be
practi ced, nethods of addingior renoving glycosyl ation
sites, amﬂ%gd g or renoving glycosyl structures or
substructurgs ar@ degcribed in detail | 3/ 031464
and related |U. S. jan CT applicationsf” [0Z41] The
present i j '
(or renoving fkomn peptifde no se
gl ycosyl resi dilbs, af Per which_a fodifiéd sugar is
conjugated to at |east one ofg&hezselecped gl ycosyl
resi dues of the peptide. Thé&iOpresémt enbodi nent is
) ,us%ﬂul, for exanple, when it is desired to conjugate
in whichiie' isediohd edOs Thaindes i acpsedeatstiast 19| Tieasddx 4 Rpicddids hiBheger
| SHeither not present on a peptide or is_not present
from 1 {26! BEhaRE o i EdkeeRdettizessent inteasispiiomg t 2500. Q. as
discussedabdvieeid 15 bidkubstit@ted of ﬁﬁs‘dbg@tutehrlﬁ-éegilﬁygﬂ od HbEGN will
residue is conjugated to the peptide by enzymatic o'
apprecigig e sefinecdsuinplivegin whichSois heplacedivathi Grelsd faltshweithin this general
motif 9l ycosylation pattern of a glycopeptide is altered
prior to the conjugation of the nodified sugar by the

r \Y f. a carbohydrate residye fromthe . i
[0225] gﬁy_c osplg : é_exg-ggl’a f%pbcgﬁlgﬁ% theygyeytion pl;pgg.t;z_s a[conipgte in
which thélgiotlifled sQsari€FaR¥@bn He @&Eo&@ﬁmlt}yd}ﬁ%le giRLELd €8y exemplary

present on Ihe.glycopegtlde 'S
nucleotide sugar of use in this invention has the structure:

D
=)

NH—(C(O)(CHz)aHN)*g
i S——(CHoCH,0),Q

1

NHC(O)X3CH,CH,(OCH,CH,)0Q

Tl) K\(O

T——O 0 N NH

L \u/
HO OH

; and
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acconpl i shed either chemcally or enzymatically. An

exenpl ary chem cal degl ycosylation is brought about by
wexposure’ of the pol ypeptide variant to the coP@DUSZHO6/000870

trifluoronmethanesul fonic acid, or an equival ent

conmpound. This treatnent resultsg in thecl eavage of

nost or all sugarih%xcept the |ilnki ng sugar

(N-acet yl gl ucos CENCNLY at-aEHeGhoime) , whil e
| eaving the pefftide i ntact. ‘Chem cal degl ycosyl ation
Haki nuddi n et ah, Arch. Bi ochem

d by Edge et , al .
eaviige of
nvari gpts can be
achi eved by thé& use\ofl a vari

Enzyrratl C
eﬁaﬁ{ and
exo- gl ycosi dasBS as \4&scrfbed hot akir a et ah,
Met h. Enzynol . 138: 350 (1987§ [9243] 9n an exerrpl ary
enbodi nent, the peptide is EQsentlQﬂly conpletely
desralylated wi t h neuram ni dase prior to perform ng

[0226] gI Iymmoﬂrer engmipl@@' edibodenEahé ﬂﬁcléétﬁl%%u@eﬂ 1§ D&l %{%tﬁede

" ?g t he q%ﬁcoconjugatlon or renbdel I ng,

stereoc gﬁ]@‘p}j@ glceiﬁ g;pﬂqy PRECIs aPsArding do this ergbediment have the

formulsd: al yl transferase. In an exenplary enbodi nent, the
re-sialylation occurs at essentially each (e.g., >80%
preferably greater than 85% greater than 90%
preferably greater than 9 @6and nore preferably
greater than q%maaegmﬁe or-99% term nal saccharyl
acceptor infa popul ati of Tsi aﬁyT(C'a@te@pﬁ ors. In a
preferred erfbodi nent, the s H,El 80038, 1Ra
subst arft # unrformsralylatlon pattern (i.e.,
substantially unrforntglycosyla&ron pattern) [ 0244]
Chem ¢ 4 on pf \gl ycosyl qui s carried out
by any art Eecci% |Ilzed met h?d nz rratl c addition of
sugar noi et fés pre i e ing a
modi fi cation of fhe nmethadds /set forth herein
substituting native ghycgsyly units for the nodified
sugars used in the i nvelt i on®HOx her met hods: ; afid addi ng
sugar noieties are disclosed in U S. Patent No.
5,876,980, 6,030,815, 5,728,554, and 5,922,577. [0245]
Exenpl ary attachnmeny points\for|sel ected gl ycosyl
resi due i ncl ude,Nbor C@NEHAUN— ATt &EHLH;0)La) consensus
sites for N-lilpked ¢l ycosylation, and sites for
0-1inked ®ffyc Iatlon (b) term nal glycosyl noi eti es

is descrilb1
Bi ophys. 5291987

car bohydrriee

that are acc ptoros f a gl ycosyl tra (c)
argi ni ne, agharagijn g |st|d| ne d) free car boxyl
gr oups; (Ré} fred ol ch

\\° %
N -
HO o)

H

[0227]  In general, the sugar moiety or sugar moiety-linker cassette and the PEG or PEG-
linker cassette groups are linked together through the use of reactive groups, which are
typically transformed by the linking process into a new organic functional group or
unreactive species. The sugar reactive functional group(s), is located at any position on the
sugar moiety. Reactive groups and classes of reactions useful in practicing the present

invention are generally those that are well known in the art of bioconjugate chemistry.
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those of cysteine; (f) free hydroxyl groups such as
those of serine, threonine, or hydroxyproline; (Qg)
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PROTEI&(??) n‘éor rrg S? lcﬁéﬂn H!%n%ergaﬁs g‘?l bﬁfgr"é CIECAR F‘l‘ ISH"lF‘P(e
Washinggort, Dod., 498 e. As descri bed herein, the construct of

the invention includes two intact glycosyl l'i nki ng
The focus on a PEG |inker

i.e., +1=1).
0228) 71 iR o sﬁntsqn@né ay%@men@% bps: 4 siepoRugles s swslifying group

1ncluderxﬁralréﬂotQHHkt&i‘{9U| d not be interpreted as limting the
Identity of linker arms of use in this enbodiment of

the invention. [0248] Thus, a PEG noiety is
1(4) nearb@rrhErorpe aad varidus dstivatioesihatest mclddnag, b sdt limited to,

Al mnth a ond
gl gzgg@{oxg%qcpm%?g Piers f‘@i@"’?@’&%ﬂ}a %%%r§>| acihaliden perl
pr dfridaabley, tﬁid@sﬁefsaf)-eﬁtréljhé nylichibRy El!?{%rl blk@ﬁ?lf 58 3nd aromatic
al | ovm ng orthogonal attachnent of the first and secon

peﬁ?‘%%s to the first and second glycosyl units,

RSB 08388 6o LI e i o
(Ié rital@ﬁk)d @tdoupsf whertirt thahalidercas &e 146 dMpiladed tiigh £ hﬁo‘iéophlhc

yCcos nit.is a ubstrate thereb form ng
etk ooy lyl. 2 spies. pposeple arion, fhakier sebanion

andr@h alkkRRGbEAhHEHY tedfltihg i rﬁ S'Eo@a%ﬂ %ﬂ@él{xﬁ(e&% é&g group at

fromthe reaction mxture. e secon pep

Sedb%ﬁanQﬁgggnag§%h®Mﬂmhm@hHmhe second glycosyl uni t

Ecﬁ F)(Eg? %ﬁ% LA ;ap g%e%gé‘tﬁgop Qad‘élﬁ,p bt‘llgdi?l 1els-(zgldgrcr%§<%{ons
such as, for example, maleimido groups;

(e) aldehyde or ketone groups, such that subsequent derivatization is possible via
formation of carbonyl derivatives such as, for example, imines, hydrazones,
semicarbazones or oximes, or via such mechanisms as Grignard addition or
alkyllithium addition;

(f) sulfonyl halide groups for subsequent reaction with amines, for example, to form

sulfonamides;

(g) thiol groups, which can be, for example, converted to disulfides or reacted with

acyl halides;
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(peptide)1-(glycosyl) 1-PEG (glycosyl) 2-(peptide)2
at |east one of the glycosyl residues is either
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art will appreciate that the nethod outlined above is
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ol i gosacchari de chai ns, which are inconpletely
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group. %lté?ﬁii% §?eaf$ﬁgé fiin%g%ﬂl grbu gcl-: fo? %l)rln%gﬁlcruéaépg dn the

Scheme

reactlowby ibhet preseac& ofepresicting gfoup. ﬁhose&;ﬂsﬁﬂl ml“thdﬂ&'t afdedsth®d Bow to
vertjng the sugar, am ne

protect h i Fflotel oo 8 i cdoge potoRigrerEqvithe Abosgeiset of
reactiof Gbifiti A et exahfiRePSididcu] bﬁ)téc'ﬁﬁggtﬁ Ws%p fglneﬁlrﬂ)% Bi€ene e

t of or m a- hydr oxy car boxyl ate
al., PRGRTREGRPUPS IN ﬂéGew%@gaﬁasn@hmmlqye&mm iNesv Wi, 1691
action of CWP-SA synthetase, followed by catal ytic

[0230] hykhrthe disaission tiaft o1V Ruh®ed Vpbdific EMI@Q&‘P&M Fied sugars
und 3, The am ne introduced via formation o

that ar egqs%w? HePractifing the present inyedion greset feths lotherm@mplary
embodﬁ{eﬁl%g? eBnt a(gﬁ dESRRLe qgl{l&l%%y B%é%gﬁvrmﬁt n ant AGhih e modifying

PPG derivative
group iPEGAAE]. TIE foons ofithpimoydsion oprsiicCicligIeHRERV R Ss F Chrias of!

. CTP CWVP- SA- S- NHCOCH 2NH-
1”““”@2‘6)“3/ %H iR e ok theisogpg af thetipvemdioni dbese of
skill in kH&2R{Nil T rdkie ML Lakdy o EISSL%EIEInSféﬂgy%tb%CLC{lgatgd and

gl ycosyl ated or non- glycosy peptide usin
derivatiag%mpmamee aptlegans to thahed |fa1ﬂeumr@smlmmm@aa arpéxample. For

examplgrrﬁﬁr?e'i@tgl rMeth&ps are available for modifying galactose, glucose, N-

acetylgalactosamine and fucose to name a few sugar substrates, which are readily modified

by art recognized methods. See, for example, Elhalabi et al., Curr. Med. Chem. 6: 93 (1999);
and Schafer et al., J. Org. Chem. 65: 24 (2000)).

[0231] In an exemplary embodiment, the modified sugar is based upon a 6-amino-N-
acetyl-glycosyl moiety. As shown in FIG. 5 for N-acetylgalactosamine, the 6-amino-sugar

moiety is readily prepared by standard methods.

[0232]  In the scheme above, the index n represents an integer from 1 to 2500. In an
exemplary embodiment, this index is selected such that the polymer is about 10 kD, 15 kD or
20 kD in molecular weight. The symbol “A” represents an activating group, e.g., a halo, a
component of an activated ester (e.g., a N-hydroxysuccinimide ester), a component of a
carbonate (e.g., p-nitropheny] carbonate) and the like. Those of skill in the art will appreciate

that other PEG-amide nucleotide sugars are readily prepared by this and analogous methods.

70



concentrations of the nodified donor sugar(s),
enzyme(s) and acceptor peptide(s) are selected such
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di t he
moiety BRI SRS B OSSR R B o o e

acceptor amp IﬁﬂtyeglycBgsyka&ﬂ%Fﬁddl or hﬂ&h&%ﬁgﬁ%él%rﬁﬁf: &ésﬁﬁﬁle ifoperties.
sequence in a single vessel, overall yield

[0235] | "BYRY BEIGN Sl eg&%@gééf eftthé‘mwl{t‘:h < BE Bk ﬁfmg}bs@pﬁaﬂy

speC| es I's isol reover,

any pepside oa glyobpeptitle ﬁanrhriy;somoeﬂ Hﬁ?lﬁplﬁﬁy j?@ﬁﬁdtéﬁdltg h@@cgg%e ifVeBtion
d ch of the first and se
can be 12‘ e@‘ie’?éra?es E%ST Bor@ @l hEl %ﬁé%raélééhe Jeferenees prérforsh Breetin.ed

i ment, one enzyne i s an endogl ycosidase. In an
[0236] acP(ﬂPilﬂQﬁrdelﬁﬁ‘éb&étheenetbndﬂm'thSEMthW@nﬂ)b amthye @NENIBHe

0 t he di f.ied coprotein of the
peptldegéretélgf 831 lge qnﬁ%%eg ﬁ% go Btggq){ knyown ig the-21% spefeas site-
d1rectecbmutagéan$ myddgylaﬁ&pbf ﬁ@tla&s @rﬂyplmyfb&thgﬂ Nhﬁ'ﬂce? 6F BLIERE. An

he addition of the nodiTied sugar
exempl'ﬁélé\? Jla%age[lﬁ)%si}mhm% of thermaedifiedisugento, the bide oitihoflan
asparaglRKES S eri¥itripGfiaR" sedRh&esHs ara@he-X-serine and asparagine-X-
threonine, where X is any amino acid except proline, are the recognition sequences for
enzymatic attachment of a carbohydrate moiety to the asparagine side chain. Thus, the
presence of either of these tripeptide sequences in a polypeptide creates a potential
glycosylation site. O-linked glycosylation refers to the attachment of one sugar (e.g., N-
acetylgalactosamine, galactose, mannose, GleNAg, glucose, fucose or xylose) to the hydroxy
side chain of a hydroxyamino acid, preferably serine or threonine, although unusual or non-

natural amino acids, e.g., 5-hydroxyproline or 5 -hydroxylysine may also be used.

[0237]  Moreover, in addition to peptides, the methods of the present invention can be
practiced with other biological structures (e.g., glycolipids, lipids, sphingoids, ceramides,

whole cells, and the like, containing a glycosylation site).
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at least @fe 6f @Y 3b18ded SRS Rl RLSE AT g@;r)ml ot %E!ﬁleétgﬁmeby%?qt%

0259] The reacti on m xture |
useful, §r expmpleswhdr it isslesirébio donfigaeakpmodifica sugar to a selected glycosyl

residue that is either not present on a peptide or is not present in a desired amount. Thus,
prior to coupling a modified sugar to a peptide, the selected glycosyl residue is conjugated to
the peptide by enzymatic or chemical coupling. In another embodiment, the glycosylation
pattern of a glycopeptide is altered prior to the conjugation of the modified sugar by the
removal of a carbohydrate residue from the glycopeptide. See, for example WO 98/31826.

[0242]  Addition or removal of any carbohydrate moieties present on the glycopeptide is
accomplished either chemically or enzymatically. An exemplary chemical deglycosylation is
brought about by exposure of the polypeptide variant to the compound

trifluoromethanesulfonic acid, or an equivalent compound. This treatment results in the
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be gl ycosyl ated, thereby form ng the desired

conjugate. Sone of the conjugate can often be detected
w@tdoen746T ew h, with recoverabl e anmounts usual PET/D81006000870
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e .
uniformi si@llylaﬁbﬁ@a@érh@i’ e. %&tﬁﬁiaﬂ&'tﬁﬁonﬁ%ﬁfcﬂ%ﬁbﬁd ties,

and bi onol ecul'es. [0262] "An enzyratic ap roa can be
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Enzymegicwddﬁﬁmtdfd&gar Tiidettes ﬁ:hpléfdmﬁblir b&fSveIR ] aexﬁocﬁﬁeﬁ{oi of the
cont.ai n PE PPG or a masked reactive functional

methody5) FRFLR i, SURstifePi Bekiye B1Heonsl expisriopihe amadified sugars used in the
inventidd, Wﬁéﬂﬂn&&%ﬂsﬁﬁfdﬁﬁl sﬁ%argrhéﬁgﬁ?s\/d}é Egg’lt%ﬁecﬁ (Y} S‘r z Liqg, the

cosyl transf eras

5,876 98@}@‘2}3@@6&1652866\4@&@5;9@@ 5a7i i zing the nodified sugar
as the donor substrate, the PEG or PPG can be

[0245] | Mxeahlas dttslihnRat jnadn@ @&&eléﬂ?ed%‘?{/"ég gl B&ﬂﬁe b‘&%% not

eX|st|ng sugar r esi dues of e or ant
limited tq; @@rcopws@m@s fqﬁ{ hnlgndeglmmaadntwdtsneﬂfop ashml&d

i ment, an _.acceptor
glycosy a%%ﬁdbl) tetmi ol\{aertggg}?? are aceqprors for a gelgcosyltransferase (c)
arginine, asparagine and hlstldme (d) free carboxyl groups; () free sulthydryl groups such as

those of cysteine; (f) free hydroxyl groups such as those of serine, threonine, or
hydroxyproline; (g) aromatic residues such as those of phenylalanine, tyrosine, or tryptophan;
or (h) the amide group of glutamine. Exemplary methods of use in the present invention are
described in WO 87/05330 published Sep. 11, 1987, and in Aplin and Wriston, CRC CRIT.
REV. BIOCHEM., pp. 259-306 (1981).

[0246] In one embodiment, the invention provides a method for linking two or more
peptides through a linking group. The linking group is of any useful structure and may be
selected from straight- and branched-chain structures. Preferably, each terminus of the
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peptide to be nodified either as a naturally occurring
structure or it is placed there reconbi nantly,
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[0249] In an exemplary embodiment, the peptide that is modified by a method of the
invention is a glycopeptide that is produced in mammalian cells (e.g., CHO cells) or in a
transgenic animal and thus, contains N- and/or O-linked oligosaccharide chains, which are
incompletely sialylated. The oligosaccharide chains of the glycopeptide lacking a sialic acid
and containing a terminal galactose residue can be PEGylated, PPGylated or otherwise

modified with a modified sialic acid.

[0250] In Scheme 1, the amino glycoside 1, is treated with the active ester of a protected
amino acid (e.g., glycine) derivative, converting the sugar amine residue into the

corresponding protected amino acid amide adduct. The adduct is treated with an aldolase to
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Patent No. 5,716,812) are useful for the attaching and

trimm ng reactions. In anotherenbodi nent of this
woreiokodidet he sialic acid noieties of the peptiPEI/E8®06/000870

essentially conpletely renoved (e.g., at least 90, at

form o Bt Gritiyfite £ 2BMnnd Rz i CRRG R0 Fh RRESoking Clar”
derivativa Byothe acttdm&)flmﬂhiﬂh @fnthéi&%elhib‘ﬂ%%& 20 chtﬁlyﬁé %?Q}dgfeﬁﬁﬁnk&fthe

CMP c{g?e use of podified sugars havin
Watieda Pt empotig ¥ cbhesmeine ¢ d‘d@ﬁdﬂl@ §)rmat101$ of the glycine
d t ski
et B 288 ek PR AR TR B mabedla Lty am s
PEG or HB@eieanUdu(agnPEG-ﬁ(OmH& HE(BO@I@)@L;ﬁﬂin‘@EH@fyl)b gﬁﬁﬁmf}g

the e bi onol ecul e or the |i
Specwsa%lcéﬁgﬁ'ﬁfé’r?”@%\ﬁ%}’ment of the invention in V\,hl ch a
carbohydrate residue is "trimmed" prior to the
addi tion of the nodified sugar high mannose is trimed
back to the first generation biantennary structure. A
nodi f iSeHeraegar bearing a PEG npiety is conjugated to
one or nore of the sugar residues exposed by the
"trimmng back." In one exanple, a PEG noi S
42 G Edibg.ommEety conj ugajed t o ¥he PEGzergcpl\XP éAsyn%lfjﬁsé’%TP
1% i @dNGhcAWRRse Hruakd ach o 5ot h' G the

HO nal |du;e§§\l ofwu |oanten
structBfe. Alternativelyy unnodi fi ed A cNAc can be
added to one or both @f the térmni of the branchjd NH,

species. [0269] In aﬁehher exenpl ary enbodinent, a P
noiety is adde§ to o r both of the term nal frannoSgl,

r esi dues of h@‘@rr‘agfnnar g&ggture Vi a a dgl:f)l M
S@g@ & ngra g agtose resl yg’i%t
PE®. ﬁ dt18° &4ded oOnt o tﬁe terr;gh nnosé&° o

resﬁ’d‘urgg %Ml ternatively, an unnodi'fNey Galtan bg
added®to one or both term nal &NAc residues. [0270]
CMP-8A-yBHCGCH, Ni-+HREG exanpl e, 1gol ety i s added onto a
Gal residue using a nodified §fE‘5\ @)%'ENPS SMBRA-AIHEPEIBEH,
di scum@Aab@M@w‘ﬁgﬂédoépE@not her exenpl ary
enbodi nent, a hi mannose structure is "trimed back"
to the mannosesfrom whi ch the biantennary structure
branches. In one exanple, a PEG noiety

Conjugation of Modified Sugars to Peptides

[0251] The PEG modified sugars are conjugated to a glycosylated or non-glycosylated
peptide using an appropriate enzyme to mediate the conjugation. Preferably, the
concentrations of the modified donor sugar(s), enzyme(s) and acceptor peptide(s) are selected
such that glycosylation proceeds until the acceptor is consumed. The considerations
discussed below, while set forth in the context of a sialyltransferase, are generally applicable

to other glycosyltransferase reactions.

[0252] A number of methods of using glycosyltransferases to synthesize desired
oligosaccharide structures are known and are generally applicable to the instant invention.
Exemplary methods are described, for instance, WO 96/32491, Tto et al., Pure Appl. Chem.
65: 753 (1993), U.S. Pat. Nos. 5,352,670, 5,374,541, 5,545,553, commonly owned U.S. Pat.
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Is added via a G cNAc nodified with the pol yner.
Alternatively, an unnodified G cNAc is added to the

woremaosee7 f ol | owed by a Gal with an attached PEC/US2006/000870
moi ety. In yet another enbodinent, unnodified G cNAc

Nos. 6%9135%“@&? 6ljy%ofﬁl{()l%oa Si anltI A Ciig%bqﬁg?cg]t)@?ﬁﬁﬂﬁap%s WO

03/031464,/W@a (]74E&3366>1 &VQ. owmzzl whibh gfe ifBGIPOERd HeFeiC b feleieAdt.
al so be trimed back to the el ementary trl-mannosyl

hi
o5 ot Okt 85 S B Bl )
combirfatipe pf glamsdﬁtansfsraaes; dhedamplegors cahlAse b %mbin,aﬂ@Tabm to
s1a1y1trﬁls§’§| se é gégq %siﬁr'gﬂ%g%squnttﬂo e & é eqr)\r;q%égl,\%ugr Y an g@e
enzyrn@dl@ﬁ énzymes)ﬁncﬁs@b@étésparé ptterdpl/ Johﬁ:%e‘d" 15 Bn ﬁntl?lll reactlﬁlé mixture, or

wat er - sol ubl e sugar. In yet a further exanple
the enzymesprchieaggnéning a secopd ﬁpzngmt@dewuon a@addadu ¢b the eea@liohlArdium

once thk ?gﬁ%ﬁéﬁﬂﬁ&%&loﬁ li'%@osf%{\lgttf.e}%]n\émim_i g‘ﬁo éu g EWBe

enzymaticireatigndacieqiance bea fingletvesdet; M@raﬁtyﬁs’i@shﬁg 1&&0&9&0&&”
{de. I.n one exanple, the A cNAc of the

procedlée%m\ghlgggrt&)@erp@g}a&@ep@s bsdpﬁ’lg,‘rggt Mpregver. isteame apkdisposal of

polymer. In another exanple,
exuas{?ﬁ%ﬁ%ﬁg ﬁ}ggﬁ{%g(}%kgc (Fuc) ar esi due is nodified

102541 &k Sl SEaa rach b BethedoreSadenderi aa wi i 1

1 drael ft, BH@ qf afterid
Sheonfsee el TSN, 5 Bl pf i

an addl@&l@%ﬁreéewedeqmw: worer tha tyo ¢ra:ym¢s are usedmmswnbimlm

i YT T —

on the pdptide A0 GBI ¢Bher bOfodd Oy MM thel dBGSh of 1Rs mla@{ﬁ%agu&ﬂffo the
and PCT/ US02/ 32263 each of which is incorporated

peptideporein by reference. [0276] The Exanples set forth

above provide an illustration of the power of the
[0255] rrdnhl@dfélelsmbcfdmnem fhe masthod tiskesgise bﬁoﬂmdrhg@&g eﬂlﬁ-gdi*fl bed

S ssi.bje.tq "trim ba an ui up a

endog 0 Jib e RpBIRG b iclm ot f;cp Egiglréff%qdr;@jom glycosyl
bonds rathethbn fturd RO hBRnBNg8n gl 8 stB¥fitution of
" Srterm ni of the carbohy dra%lg ng?éé?f as?set ortsﬁ B.uono an
amino agid yepidpe foriga aptmeeqatn@gldm amnino acid res1due For example, when the

endoglycanase is endo-H, the substituted active site residues will typically be Asp at position

130, Glu at position 132 or a combination thereof. The amino acids are generally replaced

with serine, alanine, asparagine, or glutamine.

[0256] The mutant enzyme catalyzes the reaction, usually by a synthesis step that is
analogous to the reverse reaction of the endoglycanase hydrolysis step. In these
embodiments, the glycosyl donor molecule (e.g., a desired oligo- or mono-saccharide
structure) contains a leaving group and the reaction proceeds with the addition of the donor
molecule to a GIcNAc residue on the protein. For example, the leaving group can be a
halogen, such as fluoride. In other embodiments, the leaving group is a Asn, or a Asn-
peptide moiety. In further embodiments, the GIcNAc residue on the glycosyl donor molecule

is modified. For example, the GlcNAc residue may comprise a 1,2 oxazoline moiety.
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bet ween the peptide core and the term nus of the
carbohydrate. [0277] In an exenplary enbodi nent, an

w@x00s0743g7 si alic acid is renoved from a gl ycopr@L/Usm06/000870
usi ng a sialidase, thereby unnasking all or nost of

th d native
[0257]peg% ?g%@%%é@ ellfllgocope i % Qﬁﬁea?'i}@f WI{ZHELOAWSQ\“@ conJugate of

the mvmetg}mlale grescnt iR caxhlygo aﬁmuﬁta TRt o8t a particular enzyme
Fol  owi ng t he exposure

al actose unit.
varies %cfco {?otfl? F%t}?eg atloRof it gareRes yubsiraieas weldas to reaction
conditiiP§uRRARk adnfhepdtaiey itk %H? g%\@f&[ 'Medhs ?ﬁr deferfiid g}efatalytlc

npdi fied sialic acid ano exe
amountiop 6 i vesrrmzyme under praseletiad stbsstmif @nsersiatbhsCandGbabtiont 0

cond1t18hsa;}qx Q*{eﬁclmdgﬁﬁﬂégogé'gfﬁgg,fh' s nmet hod can be practl ced

dmgl ycan with a sialidase

to ex ose gl ycan residues beneath the sialic acid. An
[0258] ex&Aple afmfiragwmhmh@niabOWrgms isccagiédionit samranpe fiom just above

I h lycol). O her
reein TR LR Mo P G L B0 b Bty
temperstium tangescirelabmit UCes alouiit 95 §Cy&RNGolchéictabh 4438t 20 ° C to about

exchange an existing sialic acid

37°C. b ‘I%}ﬁ%ra%hl%ra B dug?fﬁmsw PRRQEMSTscomponEe pfithe pEFECahathod
are conSidted ht an%[&%'te@' t!exh ergﬁeghﬁn%mh}??@g?lﬁﬁg ?ﬁzsrnl V. [0279] In

yet a further appro eac
0259 08 RO PSRt Bl e ppemor o
be glycﬁgﬂaibdi Itﬁél@bjdﬁﬁﬂllﬂth@Héﬁ‘éB cbﬂﬁl RAkhmeds ﬁ*leaclobﬁltgﬁt‘é'cgn bRen be

%ﬁ . After the coval en at t achnent
detectedgHerg %élv byjveith tecenerable amowrgs poplly beingtobminedskittiis 24 h or less.

Th njugated wth an agent
ose QAR PR b AR RED LR keGP HARS deini Bpitder of
vanableafas‘mes:(efg,@nmwwnc&)ﬁratibﬁddcgﬁﬁgdmﬁnﬁ\&ﬁ(ﬁh &ch:g t@f‘&[ﬁﬁgﬁgatlon
reactive on the nodified sugar residue
temper%‘ﬂ? %8’31“%&%“’1&% peimizedfons seleqtedsysispropri at e
%/cosyl transferase, depending on the term nal sugars
[0260] of Thetpyessint gwsﬂummﬂol mrevidesifor divaindsst@dl-stdle production of modified

ept i de. dis ed abqve, the term nal sugar
peptidefl X RESPIGOR: s Rainu ™l SEAF Butpralbr brpeceoa et Gne srt plfinished,
purifiedidaylgateed structure can be introduced naturally during
expression or it can be produced post expression using

026115 5B AL S35 SRR BB o
modified sialic acid moieties to a glycosylated peptide. The exemplary modified sialic acid is
labeled with PEG. The focus of the following discussion on the use of PEG-modified sialic
acid and glycosylated peptides is for clarity of illustration and is not intended to imply that
the invention is limited to the conjugation of these two partners. One of skill understands that
the discussion is generally applicable to the additions of modified glycosyl moieties other
than sialic acid. Moreover, the discussion is equally applicable to the modification of a
glycosyl unit with agents other than PEG including other PEG moieties, therapeutic moieties,

and biomolecules.

[0262] An enzymatic approach can be used for the selective introduction of PEGylated or
PPGylated carbohydrates onto a peptide or glycopeptide. The method utilizes modified

sugars containing PEG, PPG, or a masked reactive functional group, and is combined with
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[0281] In a further exenplary enbodi nment,
UDP- gal act ose-PEG is reacted with bl, 4-

w@aloaotasyl t ransf erase, thereby transferring tPer/US2006/000870
nodi fi ed gal actose to the appropriate term nal

the appfby LR RATS o Sesuts i bSine s o B sy cauy o ferase
that wik ¥fake fiRi deBire BSarbaHy BRE iikagh afd! ﬁﬂlﬁﬂé’ﬂféﬁﬁécﬁﬁe@ é‘l%taﬁégsth@ﬁonor

gga |an i nsect, plant or fungus, but also can
substrats, Hhg FESHOLRPE cambe wgrwwdgiuy@@p@rﬁp ithepaptitih backbbad, iodts e

ex1st1n§§l\%€ﬂres%{1é@f%?8§?§q%eﬁ;%% hoélr% %1 8151ye 1td{1e n%ﬁ@%‘g? %E?ﬂ addgd to a

peptideG cNAc transferase, such as GNTI -5 is utilized to
transfer PEGyl ated-d cNAc to a term nal mannose

[0263] T Qﬁ|aﬁlé§erﬁﬁla?y ShySRRERL hlggcce%tﬂf\g)rsat g%liflt%ffnﬁgg ia prefsent on the

exenp fy nbodi nent , glycan
peptidede b@modr g cither asramaterblly atduyringstoxtde br 0is 3 placed there

d |
recomb AP ATl o ERET o T GRUBR Bl infpie dpemnto
galactody @cd¥pbird LR o5 CHA1 4(§ENA%X@HRS|IQLGMA€ ”@l&l?h BERARRRE thio-N-

used to remove the N-1inkéd stfucture
tetraoseg (Gplfid g e Nde, Gelﬁé;awaa,ﬁc}aiﬁli éGinNmt (}aummloa(ssaca)se), and ot(}jler
A .cNAc- | nked- aqn t he ycopept UDP- Gl -
acoeptofS ORI AF 4 ST B Bted fannulsan et ¢ls oG . 295: 5617-

5624 (1978)) OBk&if dﬂhﬂem&i?@foaagﬂgagesocﬁ@s& hgeal ity onto the

exposed cNAc In an a ernatlve enbodi nent ,

h d
10264) | 18 o8 Sably BBt IR et il 61 Rebiinsteried it e P i  er
glycop@tigato teeaodifies upén v PSRtHeHe o?ﬁﬁ:@%e theC MRCR rgléf e%?ptldes

ycosyl transf erases useful in pract|C|n the pr
can be ﬁ@&?@ﬁ@“@ﬁlgl the plameedynethadsewithnut prips m@dlfm@tmm thiaglycosylation

pattern %)f Bl % )}%Bﬁ%ﬁ R %e%ﬁvgikhth; ﬁ‘)eitl%o% %Eﬁ\% 1%‘5‘621?}%% CafBE Bed to

ferases cosyltran
smlylate(q pqﬁyﬂetﬂneﬂ dsésamcasmﬂuddmﬁmably lat¢eprs| e manidict iR peptide to

% a ch allows the direct addltlon
include, 8? aﬁ‘i‘f&foff ¥ @@fh@dﬁﬁ%ﬂ @ﬁtt% éibt)f el i hgerty dr pn g¥gmplary
embodifRh) 8 N AL 8&idie is Q(ll(feﬁrb?%é Y&lo¥ 0r 'Y g\lﬁé 'téhéf?l%ts%e

gl ycopeptides. In both ¢ases, the addi t1 on

02651 38 eh BRI E e B 42 gt‘ééyfl{a‘ﬁgé%iq?b%h%g%sﬁﬂ by atlaching a
galactosaﬂ&ﬁdlfd toiahyapPloptibR agteptadinikbd & xhE %ﬁkﬁfé agd armENAe Fhe
andom, rranner as occurs during nodification of

method h?cé"l‘@? ircybafang: the pepfiderts bpmodifi ng’\’l(&h@ rdacadn mth@dhat cAntains a
he intrad i ns,
i35 O BRI 500 o B, 05 e
galactosyl donor (e.g., UDP-galactose). The reaction is allowed to proceed substantially to
completion or, alternatively, the reaction is terminated when a preselected amount of the
galactose residue is added. Other methods of assembling a selected saccharide acceptor will

be apparent to those of skill in the art.

[0266] In yet another embodiment, glycopeptide-linked oligosaccharides are first
“trimmed,” either in whole or in part, to expose either an acceptor for the sialyltransferase or
a moiety to which one or more appropriate residues can be added to obtain a suitable
acceptor. Enzymes such as glycosyltransferases and endoglycosidases (see, for example U.S.

Patent No. 5,716,812) are useful for the attaching and trimming reactions. In another
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substrate peptide sequence by engi neering the
appropriate am no acid sequence into the pol ypeptide

W@ b@bn744p0284] 1 n each of the exenpl ary enbodi PERUS208€000870
forth above, one or nore additional chem cal or

. ' di {1 cation.ste can,be ytjilized follow n
embo RV B SR B O S R £ BB Sk Rty
removetiife.g) alsa3vPY 2t YeaCNPDEH ¥8EHst 9530), @fdﬁdéﬁ% dnfcBeptor for a modified
. .. fucosyltransferase) is used to append a glycosyl unit
51a11ca<(1§._ g., fucose) onto the terninal nodified sugar

attached to the peptide. In another exanple, an
[0267] erdnyeadisanssiem ttat tollovws, theinhdtz@boftthe invamionsis eREmpIRLiddbyChe use

t nodi fied sugar fajled to conjugate. Alternatively,
Ofm"d‘éﬂgﬁ‘é%ﬁr% ving 2 RECgnoiety aitarhed Bretop Lhedasusiafdhedipaission i for

clarity GfillbdtRtieRNT i
v conj ugat ed hnl%gltoflglélgqgl Illjlgdg ?f%c%@@gtct? g gfs\(/:\ﬁéﬁﬂg%; g l%aglg}tg ?115¥ant to
those e@b@i;mpntz & phiclidbe modifiedeugardebis akbeyepentit Imdibty, epibladale or
the likecOnMpPonent to which the nodified sugar is attached. In

anot her exanple, a conponent of the nodified sugar is

deprotected fol lowing its conjugation to the peptide.
[0268] ]a ap exapplpyy spbadimpmiraf gheinentioatn whishe dagbehydeate ryidoé is
“epni 3 ' . ] h r.e. usef i,n

wimm QPPHEN e 206 B Tho BT MY o kP hoF ke patko the

first genenatiohibéahtemgeyr stiusticanAugedified $ugai braring RIPEE mokity I @hjugated

el aboration of the nodified sugar-peptide conjugate 1S
to one (e A {0 Ak SRS R 61 TGRILTORSS] EhoM S & PEG
moiety [s@@aéd @R a@ﬂﬁ&:‘rﬂ&étyf&hjtﬁﬁﬁ&% e @ng‘&ofegﬁl ’Fﬂeﬁﬁxﬁﬁiﬁ?za GlcNAc
In detall 1n e

. the present invention are discusse
is attachgdrte are oif botlh ef the $erarinal apgpinbseaesidnesad theebibntasnacy siowsted.

i.shed P t applicatjons 03/ 031464,. WO
Atternafiifly BARShodi s e Sk A3 e o P e o5 blB o8 iecgptind o the
branchedpeuiésrent, a G CSF peptide, expressed in insect
cells, is renodel ed such that glycans on the renodel ed

I tJ ' . | gl S resi due.
0200 DRSS LD S P DAY S
terminal mardse residmes aftha bidntgineryr se@ctutovia amaliSédglgar MASSELH -

I n t.&i s exanple, d chAC_t ransferase | and )
galactosepsidhe, wEHDrB caPea i GlEN A esifrndded anst the yarminl agnose
residued. SAIRGAR R HS L SnmbdiERE dal Ear# lgré%é]zl\ﬁwo@ﬁtﬂ?ﬁ{ termi a% Glcé\IAc

e 0 cNAc, e

_ mbodi ment’, the addition and nodi
residuessi a can al so occur in a single reaction vessel, using
the enzynes set forth above. Each of the enzymatic

[0270] Inyet a further example, a PEG moiety is added onto a Gal residue using a

modified sialic acid such as those discussed above.

[0271] In another exemplary embodiment, a high mannose structure is “trimmed back” to
the mannose from which the biantennary structure branches. In one example, a PEG moiety
is added via a GleNAc modified with the polymer. Alternatively, an unmodified GlcNAc is
added to the mannose, followed by a Gal with an attached PEG moiety. In yet another
embodiment, unmodified GlcNAc and Gal residues are sequentially added to the mannose,

followed by a sialic acid moiety modified with a PEG moiety.

[0272] A high mannose structure can also be trimmed back to the elementary tri-mannosyl

core.
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renodel i ng and gl ycoPEGyl ati on steps are carried out

i ndividually. [0288] Wen the peptide is expressed in
woreommr44en cel l s, different methods are of usePCT/HSHNE000870

enbodi nent, the peptide is conjugated wi t hout need for

0273 SRS s B DR SO S OB e

GlcNAcmmWhleidths |fm$tlmarmosails atthchet! S{‘h@ HIEN Ac & RhjugaR8 téla @l residue
R1l, or exchanges a

b |de.% rm ng. Si a-Si a-
caring | RGN SRCEHE Lo pr vaEor Biectid asdid tceféie £ilelNAg, followed
by the addiflon bP% ShRacH ﬁloldlffé]d Vgﬁﬂa SHRIRLALYK s% 8{8’[ asﬁgﬁ%]e%example

this method is enzymes TR
the ter@maa GlaNA¢ &l QOOJUgetled vetIelermmhd GlcNzFasie stﬂfseq&n'tlly fidbsyReed

exanpl es uch enzynmes are set forth the
Mthaﬁogbf?e@gfu%%ﬁgg%fg@ fhé’?@ tB2ePp289] In yet anot her method
reparing the conjugates of the invention, the
[02741pe bﬁ ghy@anngse g1y adsoi b tanmmmck anths fsﬂteﬁh:NAc attached to the Asn of

| a (01
the Do B o R b S v T PSS Zomigated wit ha
GlcNAAspshemgn@a Siatek y¢1ublarp@imasen &mﬁérfekgmf)@rth@dlmlé_%f € 4

di G CSF t t
GloN AR iy %@ﬁéﬁgﬁ BB GBS 2 e bBleBRer In a stl
ﬁlrtherFéﬁ'HJoHHﬁerit $hOBl I\@Q@ lrﬂocﬁﬂé& ithlar %lléx%gll%qerp%a oﬁé%ij@]d(}al of

u3|n%ea sialyltransferase such as
aswhqam¢ﬂmm1 d watbpadG midietyi nventi on provi des a net hod of
maki ng a PEGyl ated G CSF of the invention. The nethod
[0275]i nOkregegsmp] e@xﬂmﬁﬁéﬂt@& a d
flddy e etsfdg;ﬁtgg t@(érgm?hlg%:w&ﬁtﬁzb Fatent

rising a cosyl group s
apphcapggfl) bléqaﬁlgn%gngQj@a@}O @04@@391113 200400317857, AR8. B:r[ent apphcatlon

Nos 19691 SO 6 YA S S PREL O 8 L e

1s1ncox$pmt@fh@ﬁndiygéﬁtmwl group, under conditions
appropriate for said transfer. An exenplary nodi fi ed

[0276] S| Bhd Exefi‘i‘i:ﬁlgs QORRHN db%v%v?deadn' 1ﬁu§19ahgn 'gg Iplé)gvd 5 R{' E)%%gqqﬂods

al i nker noi ety,

set forth heiging Mﬁ@thp@h@h@sfdpba@d Gty |1t) is m;sﬁ;tlé' tol ‘Rﬁnﬂba‘éﬁv ﬁﬁcﬂ@h

' [ 1y gl
up & ca e e e%abgsw&?@?a%%ldgsq%dﬁéﬁe ke ceymeghfied sugor can be
added tattheteRhindof A6 cAMEhydrel ndd89 as sdit6rth FEERQt {)111 if gﬁﬁeeﬂ%'ermedlate

occur in sequence I n the sane vesse

betweep the Reptide ¢as 2ud theriermjhyscefdit earbehydee.i de bet ween

steps. Alternatively, follow ng one or nore renodeling
[0277] stlapn ekbeplghyaabodimeeg ap efbbitkesiARhcREs removed from a

glycopeptide using a sialidase, thereby unmasking all or most of the underlying galactosyl

residues. Alternatively, a peptide or glycopeptide is labeled with galactose residues, or an
oligosaccharide residue that terminates in a galactose unit. Following the exposure of or
addition of the galactose residues, an appropriate sialyltransferase is used to add a modified

sialic acid.

[0278]  In another exemplary embodiment, an enzyme that transfers sialic acid onto sialic
acid is utilized. This method can be practiced without treating a sialylated glycan with a
sialidase to expose glycan residues beneath the sialic acid. An exemplary polymer-modified
sialic acid is a sialic acid modified with poly(ethylene glycol). Other exemplary enzymes

that add sialic acid and modified sialic acid moieties onto glycans that include a sialic acid
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purified prior to submtting it to the next
gl ycosyl ation or gl ycPEGyl ati on step. [0291] As

WO bdoastasat ed i n the exanpl es and di scussed f urP¢EDS2006/000870
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in which the PEG sugar is conjugated to the GalNAc in
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modii GG S it CRESF o/ oo aleptimehmsni o oI Biage acd
to the paplide, dN@hski@serh\Rdfa0l Eﬂé' e&guﬁ@ %%&e%lkgtga with Ak ent such as PEG.

exenplary enbodi nment , e 1S ex
The agent iggpripgsatasiioitea I@pgd@ms)eolﬁcsymnbprts teacticn Wﬁh ﬂge unmasked

renndel ed. Exenpl ary expression
reactlv@%%ﬁg%ﬁ%f %8%§8§Fga§f%sé rovi rus and Chi nese Hanster
Ov ). cells. [0295] In another exenplary
[0280] nga%rﬂf?gr%oed sug# Gap be wegdowitlh ite epntepriate glyodsyltrnsfopase; d@endmg

R S ok T e R

above, thwdmdnzlesdga@flthkaglympepﬁddﬁEQﬁkMOﬂ SrtfodaétibHesT (R PEGylated
¢ tur (BBCSF gﬁ( ét ed by N-term nal sequencing an
Strue 6&6{‘ Sé“tFPé@ﬁ? Y QUHREGFKPEISSionST Hisan he prasyped post expression

t ropTRek
using AP .ﬂﬁﬁaﬁ?%‘?%iﬁ%?ﬂ% e AR B e
glycosm&‘rar@ (Mesents a PEG GCSF speci es in which
met hi onine is oxidized (Met-Ox). For GCSF this peak
0281] has Jdaaher cteblay 8dbEE -
[ : el utal ng e. b aﬁrjéef or en{gﬁ%% %/ﬁ%(gg% F’%ﬂég@febgcﬁgmnhﬁl ¢
galacto%}ﬂmllsf@wktmmbw itragsfapingahe mﬂﬁﬂeyl galaniose toethe appxbbﬁatmrﬂnnal

I dati.on been .i dent j Met |
N- acetﬁgﬁ go t‘ai L on %/\Eiggua%t hs tspming! g&% C(feﬁfQP??gont h g’@"?ﬂ?“‘le may be
produceteduiing, exbitissioR ek wa§ocsintif shilfetPRéRioR&dkemd R ﬁammahan insect,
rm nal nmethionine oxidation is detected by pep d1
plant OID%B%% Jutakep Gag bepraducediby treatingthe gbycomapaé@}vﬁiﬁmﬂsahdam and/or

glycosi@die at.%ﬁ’w%yﬁ Qfll ;ggndtsre% e| nvention provides a

pop conj u as descri bed herein,
h | ess than 10% Preferably | ess than 5% nore

10282] 1o P er SShey bR A e Gecer s Siaes CHAR-S,
utilizedQo a¥nsfol PEGyIRASGIENALSS 2 Blnhihd SRnhd@Yedade’8n a glycopeptide. Ina

still further exemplary embodiment, an the N- and/or O-linked glycan structures are

enzymatically removed from a glycopeptide to expose an amino acid or a terminal glycosyl
residue that is subsequently conjugated with the modified sugar. For example, an
endoglycanase is used to remove the N-linked structures of a glycopeptide to expose a
terminal GIcNAc as a GlcNAc-linked-Asn on the glycopeptide. UDP-Gal-PEG and the
appropriate galactosyltransferase is used to introduce the PEG-galactose functionality onto
the exposed GlcNAc.

[0283] In an alternative embodiment, the modified sugar is added directly to the peptide
backbone using a glycosyltransferase known to transfer sugar residues to the peptide

backbone. Exemplary glycosyltransferases useful in practicing the present invention include,
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preferably less than 0.05% nore preferably |ess than

0.01% even nore preferably | ess than 0.005% and still
worene/oprsef er ably |1 ess than 0.001% of the menbeP&T/U820061@0870

popul ati on i nclude a mnethionine residue selected from

o B 0 Nl ST S B,
fucosykmaasfpl}asssy glmebm}(ﬁiarﬁtb%ﬁégI)d?ﬁ)sﬂ@ahéi&abé%\éﬁﬁhh&mtraﬁl%rases and the

e BB RSO ER L e hSproan  TLgar 6 e "
lack an&%ﬁ%ﬂydrﬂﬁs 8 laftefnaf l?fon%e%_ﬁétg& %ﬁﬁoﬁgﬁ%&%ef gftpgzgsees the

de. In an exenplar

pe
addltmhpf(th@rreochﬁcd sisas ocuohgkeat spmiﬁn positives olePdpdidy bAEHORE8s defined
bout O mM nmet hi oni ne in

by the %Stt@ ﬁﬁ’ Eif é“tlfyo(ﬁ%eeélé’ ?‘?Sg’ﬁraﬁf gy & Wr”ﬂ pirendonbmager as ocours
during odBcafomnpiig ﬁio@fﬁn’[s%g@de bHRRb e ngﬁh%tcﬁexﬂfcgffﬁ%ﬁitgdp Yah Iaﬁ“ay of

above processes can be used w thou uri
agents eqm e igirodyced jirto paqteins 9r giyecfp@ph@s thas lmkdhe/ glycbéydatransferase

f the termed
S“"S“a%ﬁ?g%ét? QB SRl B abetferifl Ao 1Rt SSietiedito e
polypeptisktichaimd sugar s and nDdl fied nucl eotide sugars.
St andard, well-known techniques for recovery of

0284] 9! Y8y Ig[gag ROl i ek |

[ ]c hr omat %ﬁ‘?@%ﬁ?ﬁﬁ | Um ¢ romgal:t g%?%% ?rgnor&%rﬁgﬁéﬁonal

chemmdmr@n@xm@;r@xph@lﬁcwonmms fcaim be ﬁt11hieda‘bllmlngalib EshjwEoh of the
red t.o use menb ane iltration, nore

modlﬁelgIr egaerft Elﬁeypqmd]e i 7 HYPEEPEATE odigIeHt 2B CHBIRG e, or
fucosylomesf@hse) i el @ HFPng QrgWEBEI}Q Y ﬁ% ?C fﬁc%gﬁgﬂn%ﬁit% i ¥ind Nodified

recover%{}pas s di'scussed Herei fer a
sugar aftached it the pephidee dnianetherexampte, amenzmueic reaetibn dnilized to “cap”

e he, nenbr ne | ecul arwei ght
sites to oLt R b b g TR BB B GBS, & Ehraiee Teagtion i
utilizedrte alereth stoictire ©f HiectdnAgael eAsHdd supan SR %ﬁéﬁﬁle the conj ugated
modlﬁehlgnoflltratl on _.or reverse 0osnosis can then be used t

HeRrds tearied Withpesnts St sediligp er destabilize itsdinkhee with she peptlde
compor{eﬁﬁﬁ wisicl the {§i R84 é%gﬁl]s)atta&@ ot Q&ft{l%e go eeg cgrglponent of the

cl ass of reverse o SIS ms ranes

modifiegsngaras derotsetied $oltawing s emnjugmbw@ﬂﬁrﬁepﬁ@é t@n@@ldsklll will
about 100 to about 2,000

apprec1%g%l} g ?éj ﬁ%‘éléaﬁrépefﬁé le & g‘ﬁ.ruts }argc? icalprogadures theh G uspfyl in the
method$ ¥the iﬂveﬁﬁ@ﬁ ACAdth R bfteP R GRGifilESuoRY ﬁ%@%@a@? td 18 peptide.

met hods of the present invention e-retal ne
Further elahosgtinn phihs ifiebsugarpendide ngnjsgﬂtte $s within thas®pe of the

inventiotnh rough.

[0285] Enzymes and reaction conditions for preparing the conjugates of the present
invention are discussed in detail in the parent of the instant application as well as co-owned
published PCT patent applications WO 03/031464, WO 04/033651, WO 04/099231,

[0286] In a selected embodiment, a G-CSF peptide, expressed in insect cells, is remodeled
such that glycans on the remodeled glycopeptide include a GlcNAc-Gal glycosyl residue.
The addition of GIcNAc and Gal can occur as separate reactions or as a single reaction in a
single vessel. In this example, GlcNAc-transferase I and Gal-transferase I are used. The

moditied sialyl moiety is added using ST3Gal-IIL.
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[0299] If the peptide is produced intracellularly, as

a first step, the particulate debris, either host
w@eiob®74367 | ysed fragnents, is renoved. Fol | ow PQI/US2006/000870

gl ycoPEGyl ati on, the PEGyl ated peptide is purified by

ard - ' f hod . for I b ) )
10287) S SESEdPEHmFe [RiationB SHISAE G merigea vipgan alo
occur ipa singlereavtiyn ResseD NGIAR iR Pmes §db FRICAIHVE! Ehal bdthe enzymatic
vai | abl e protein concentration filter, followed by
remo@e&a? elyrRPEGation siprsAre arrriod pntandividughy.ot her
inpurities by one or nore steps selected from

[0288] i nYvhewthiefriepiideyis ekpresset dy mapiyaliah el YRR en@ROd4He of use. In

oneen$é§“"i9ﬂ9ti°§ (e:g.“ on di, thylaninoethzl.(DEAE) or
et e hsREds 15icRyuealed sstawinesd fosremadsling msisyito conjugation

by cont8¢tRigRBY perfti - | ye- .

Y Do TR SRR Qs PP RABS RS0 5B el Bacia

directly\qmie saighercid en tigopeprise firarings$ia-Sia-heR !, Toyaghengds,a slicycid on

r .Pheny]. Toyopearl ..o rofein A _Sepharose .
e per YRR ARthodtRE B FON BB DL 40 ARt SE R 02 G e i
this methiod Gn@S DD COthen gnzyhifRd @i 8 PHASCadilPle iR dbid ardiknba 198lose of
th appended al i phatic groups), gel filtration using,

skill in geg‘.ﬂ, angexpmales ohBIchcnrEResAre e fonth thefigueoscippeided hereto.
chr omat ogr aphy, chromat ography on col ums t hat
[0289] s dheet anotiey nistird dftpeerpeiby peionfigaten bethe ilamebn,Qhe peptide

q?noniun1s |fate pre iP'tation. [0300] Modified _

expressil] U mamalian Sysfesh i dalatioted hting & iahidasgs L Be Eypased Cal waidue

is sialylBtéd ivihtd BbdigRd AGE hen ufsfng@ s%?i{]l'trﬁnsf&%y (S,ifﬁtc%ICOllintked glycans,
ce Sa I Ng- out,

..followed by one or nore concentration,
providingaiegsSH penside vdthoam, Odinked medified Igiyxiann Thé desialy agidambyified

: , L tional.l t nodi fied, gl ycoprotein may be
G-CsF BhRRE is QAR PR of Rt Tetalyiciin By YinB ARty Tephimsseyoh os
ST3Galbig. enpl oyed for final purification steps. [0301] A

protease inhibitor, e.g. , nmethylsulfonylfluoride

i ' f .t he foreqoi S S

(0290] ¢ TR TR Qe hORMIGh bRy o s sR s PRSER-csr

of the inyertia@r. VEite methodrincllaies:i (AEdontReng @ s G-ASRpapiavkmpfising
| aﬂéentitiou contam nants. [0302] Wthin another

a glycosygroyp selrgted §GBEr nat ant s from systens whi ch produce

the nodified gl ycopeptide of the invention are first
concentrat edeusi ng a comepcially avail able protein
concentrat i o%if"l"fg%ﬁ"‘f“cfor Eﬁﬁﬁa,_ahsi?&m' con or
MIlipore Pellicon ultrasfli Ptration unit.Follow ng the

. 1GER ' concentrate may be applied to
with a SEROGERL ARG SER G
OH

OH
o R?

(R"w—L—NH R® N—<

NH,

and an enzyme that transfers PEG-sialic acid from said donor onto a member selected fiom
the GalNAc, Gal and the Sia of said glycosyl group, under conditions appropriate for said
transfer. An exemplary modified sialic acid donor is CMP-sialic acid modified, through a
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matri x. For exanple, a suitable affinity matrix may
conprise a ligand for the peptide, a lectin or

wa@piosloody? nol ecul e bound to a suitabl e suppor t PCT/US2006/000870
Al ternatively, an anion-exchange resin nmay be

i | e mat r.i X _por _substrat avi .

lnker GRRAXA 0 b5 BE R scofllBhih e Bapied Hoh 2 Bufehe WhRon) moety.

As disaussed leemeidethe ipg;atdeﬁleoptdgﬁa_ﬂ? grycotsﬁétwmﬁgalmf QhBRE Gal and/or
e e monly enployed in protein purification

Sia ( %’F@@? v r)Tg a‘&%ﬁ{% tBe U@k‘tfplﬁﬁlrﬁgéal’st remgdalimgesiapk ogteodccur in

i I ' - vard.ous insol ubl e
sequenﬁg '!:lﬂr I&E ggmg 2%%“@1?1?}6&1‘9 gﬁﬁgﬁ%%‘r‘% %;f; Fﬁé ycgg}[lg%gyﬁ%?ie;l?e%ween steps.
Alterngfivsipp $ollasving ope opybregemopaing stepp et dl gdos Abted pRHEILEas-

. her. met hgds of use in purification include

purified B3P0 bR TR o g EniatioBesglyoR G pignsiep: « o
chromat ogr aphy, hydrophobic interaction chromatography
[0291] 3 g As ﬁl:heﬁ%rﬂteégm theteyawpleBlané dSephet Hsther Beles placetheant bfdin

. illustrated.in coassigned U.S.
s SBL8 RTAE 30 LS BAER 0 COREE REEE S, o
examph0BE@eGintblififer ithe hddigch MpGaIALBUR peptidded bRBIWed by a
Jmre RP:HP%C Ekfps enpl oyi ng hydr ophobi ¢ RP-HPLC .
secon: ::%geé)l 13 ’whéc_:lbt_ ¢ PEG-suggr seoniugeted o the Ac mptheyshme reastine vessel.

Al ik ' o further.purjfy a
e b Qi TRt SR G Ll gl PGl Y ne

simultfngewsdioi ng purification steps, in various conbinations,
can al so be enpl oyed to provi de a honbgeneous or

[0292] eShedi dxatiplar GRBEERRAY ,‘@he'm-fsiaﬁg aBlORBY Qés%hé‘for{n[%?’a%]
The nodified gl ycopeptide of the 1nvention resultinhg
froma large-s¢ple fermentation may be purified by
nmet hods anal ogous to those disclosed by Urdal et ah,
J. Chronmat og. OH171 (1984). This raference
describes two s tiaI,ZR HPLC st eps for

purificatien, of t n NE-
preparati%e PLC cplu @(?grnativ

such as ax¥+aik ography may be\utiffized to
purify thg, npdi cho%rotei n. [030 an
exenpl ary” enbodi ment g+ the purificati om\is conpl i shed
by the nethods set forth in commonly o )
co-assigned U.S. Provisional Patent No. 60§65, 588,

filed March
[0293] In another exemplary emodiment, the PEG-sialic acid donor has the formula:

techni ques

HO

OH
N O RR o
HoN— 7 \‘( 0 /\O‘—‘I’i—o OH
~ | 1
NH
oH © R4 \n’@‘NH o/\/{O\/go’Q
HO 0 q f

[0294]  In a further exemplary embodiment, the G-CSF peptide is expressed in an

appropriate expression system prior to being glycopegylated or remodeled. Exemplary

expression systems include Sf-9/baculovirus and Chinese Hamster Ovary (CHO) cells.

[0295] In another exemplary embodiment, the invention provides methods of forming a

conjugate of G-CSF such as those set forth herein in which the G-CSF in the conjugate is
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24, 2005. [0307] In another exenplary enbodi nent, the
purification is effected by SPHP chromat ography usi ng

w@arooapproepri ate buffer as an el uent. Exenpl ar yp@ui$®ne&000870
include citrate and acetate buffers, with citrate

essentlﬁg?tﬁ)&lgﬂ&!l& & r&fﬂgéﬁ 5 d(ﬁ'[ eél%ggllnlp ?ede%:lél rog Eg{}uﬁégﬁgélg [:‘%tieéec;tgd by

N-termérchll setyubncing en®peptida iiappg nJOJ&&étﬂoﬁ e [t 86deh QM belddhfrmed
uged and the resulting

RE: cﬂ;lon mxturels centrif
using RE-FPLEE s ogumple; winadyP £, aineak i widittsuii majnr PAG-GCSF
peak wH@&é’c&%@d cﬁ"fé?)fégeﬂtfﬁﬂﬁb -GeYals ?Q 1eesy1nat tﬁf hg@l}qq%e 1§ﬁ§1dlzed

resen
(Met-Opymr Fén G@SF dlnis peakphas ABeIEDdeliﬁﬁeﬁ? as Naewl 27/1\4‘6’11 3836)(1&Htibﬁe§§tmg 0.2

i e SRR Lt o Loty et
main péak agNIEi22 8gidlatiteihs bAK idRREAET %QE %{er ac%?loh B0 d?tté%te&”&} Rp-

referabloy | ess than 1% nore
HPLC ysingtheft0; 0 methed byt ededirtetowith ﬂ@smaln tpaak. OT Hl@/(N -rrafmal abihyonine

sSR0SI GIIY e

ferably Iess than 0.001% of the menbers of the
[0296] f)msam Brexerplagy eniodimen, e lméerxt@supmmd®a mpulation 6@ CSF

o b b RS 437 ATl B o
preferaldmdtsls ehanewénqnbwmefembbdlemhﬁn 0150 sl idré BrféealiPliess than 0.1%,
; %g@\ ﬁ S|t|g§%&i§udsap9pulatlon of G CSF
preferalfg less it Q- 1shmpte nrelewblilsss thnd) 0f Ve presncampiy mrelsmblyigss than
0.005%ded shlrgorl rp@éf@ﬂ'a@@" 1¥ssltﬁ'c§150 ?(5‘1373 o%%f?e rﬁaﬁﬁer BF{h p?B)I.\IXu&ne fticlude

than 0.5% "stil nor e erab | ess t
a methippige s9sigdyeseleeicd ﬁtonaMeti ZGSI%etler Mepm éf-tebxh)mall Bes ahdhan

.eferably | ess than 0. 005% and still
combmgtu?%s p?r§¥era%rﬁ ’@é% cfhan 0. 001% of the popul ati on of

Stl des |s associ ated in a peptide aggregate as
[0297] 4 dfr&p erpraplapymethed aecesding iothe dbventian.ahe endyynatic conjugation of

the mocffﬁ@d 5{% H thé %E%tr el gér%r}n%ﬁ $nb O3 Hog%ﬁ\n %rh e%g OF e P geH"d ‘the

ntio har mace
ox1dat16|fhd péthiomieeredidwslof dﬁ:rna:padié | Banl exep e elﬂbodlmeflt the reaction

tical.l, acc l e di]uent and a coval ent
mlxtweasﬁpﬂ%ﬁdé ‘i ﬁ?g?ﬁﬂnki%w dRetheds.of g inventipn useap to about 20
mM mefbaihY in ﬂl@%ﬁﬁjﬁ@éﬂdﬂ%ﬂiﬁbﬁttﬁx&&e.

Purification of G-CSF Conjugates

[0298]  The products produced by the above processes can be used without purification.
However, it is usually preferred to recover the product and one or more of the intermediates,
e.g., nucleotide sugars, branched and linear PEG species, modified sugars and modified
nucleotide sugars. Standard, well-known techniques for recovery of glycosylated saccharides
such as thin or thick layer chromatography, column chromatography, ion exchange
chromatography, or membrane filtration can be used. It is preferred to use membrane
filtration, more preferably utilizing a reverse osmotic membrane, or one or more column
chromatographic techniques for the recovery as is discussed hereinafter and in the literature

cited herein. For instance, membrane filtration wherein the membranes have molecular
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bi onol ecul e and a gl ycosyl ated or non-gl ycosyl at ed
peptide. The polyner, therapeutic noiety or

wher@aor€eul e is conjugated to the peptide via BOI/US108€000870
gl ycosyl linking group interposed between and

; | t he pepiide and the pol yner,
i UK ST SOl PR 5 BB B oSl Sk ooy
transfepiras.nblesfiliration crepPasd dsnass dah thdtbe U B feffbv@58lts and/or purify

sui tabl.e for use in _a variety of drug delivery
the Pmétkj‘%‘t Wfgharidgy (66 98-t WO/ 588 hsNausfilies merbraties apsreclasstof

reversé HMEGNd 1BBmBF ' BS{?Q‘] ' rmaceut i cal
vers Sci ences, Nha?gi gﬁgﬁsg Ehlon g é}grr%gln%y@t E%?]PZ\% @f"ﬁiﬁ“ ,Sahl?’ﬂ:?d
uncharged ppluigs largeg8Byn abieot 160 torabet 2,@00 Baltaak, depehdifls upd the
Science 249:1527- 1533

elhvery, see, Langer,
memb g o T R P bt BT S i6RTEd bih heragihinds of the
f mwentoat el Beoe iR B ' inatj i
presenadm’ nistrati onfaﬁ?ﬁéﬁggilﬁg@%%@%%?ﬁ%%% Scazlitf ,Wﬂ(l) P%lsls,ﬂlrough'
na ' intracranial ,.intraperitoneal , =~ = |
02991 gt oL ALERY RSt RRFRED Bl IR bBOEGh s, it
host cqlaoe hised fhgrmeins, b sdnid@eil 0 Foll&wﬁ‘ag eBToPHBS HHBASAY ?EGylated

1:.dinj ec;é.lig , the carrier preferabl’y conpiises water,
PePUCK IS PUHES By agrgsosniged giethods wir esamplepby eentrifugatiorooral
ltrafil@eio optib B ; e iers or a soli

ulira LR OOy pihe pintha RO AR oimPlerdyhinntie
proteingyogesrgtation idt, doll cveatidiyasepareting thk pulpepitdd wiki@fCirom other

o 5 05 P PO i et
columipfhdtioastici @. gD,QiW&E%?Bhﬂ&ihMFﬁgz Br DG RAP L&}{glgm%ﬁl <

carriers for the pharmaceuti ca npositions O
carboxymGieit Qo fomiopy berpupshi dhtstagrapheomBhiresSqpheross, GVISB]ue-

' . i.n U.S. P . 4,897, 268
Sephargics FIONO. YN G T eslif Shitrosnd Ghvainiessh Ceaid-
Sepharewnpist Topoready ButyliToyvpeirt PeenParS0besBlok Yrotén & Sepharose,
SPS-p. g;:%cg)\é/enousl y, Thus, the invention provides

? oppigarephy silisachromategtaphyntivosatafosusimg teverse phase HPLC
g, silibg - di V, suspended i,n .a
e S ) SO R A SABREEE s o
sieve opsige-exalesier chromhfograply wht@natographyien calBEna et sdeetiviis@ind

.GO si,tions may contain pharnmaceutically
e por G TRT LA SRR BLSRSSH. ! 22,
approxi mat e physi ol ogi cal conditions, such as pH
[0300] a&?lgﬁltﬁieﬁ @l}é?ﬁ_ﬁemm$ prodnepday enlbwre ateowsually somtjditst inh@l extraction
from ce‘ﬂ&%?meé’)’%&ct. ,' BHoREF Q}t/ Se (Sjrer}loerre %&%e%trgggn, tsa %n,!;—lolflte; aqueous ion-
exchange, or size-exclusion chromatography steps. Additionally, the modified glycoprotein
may be purified by affinity chromatography. Finally, HPLC may be employed for final

purification steps.

[0301] A protease inhibitor, e.g., methylsulfonylfluoride (PMSF) may be included in any
of the foregoing steps to inhibit proteolysis and antibiotics or preservatives may be included

to prevent the growth of adventitious contaminants.

[0302] Within another embodiment, supernatants from systems which produce the
modified glycopeptide of the invention are first concentrated using a commercially available

protein concentration filter, for example, an Amicon or Millipore Pellicon ultrafiltration unit.
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[0314] These conpositions nmay be sterilized by
conventional sterilization techniques, or may be

war@sioraetiltered. The resulting agqueous sol ut PONESIUA000870
be packaged for use as is, or Iyophilized t he

roe SR T e BTN 5B e
matrix pFepaamiple) A Suitabid @tﬁhity i i c@xﬁbﬂ&eﬂl ey th 'peﬁﬁ’c{e a lectin

tg)referabl y from5 to 9 and nost preferably from/
or antitpdy mapieatie hoymd doa seitahleisupparts Mﬂ@maQV‘;lqusqutl<Drdem}mﬁgetﬂ&an

may bel érill’(r)fp?n&‘%e'tdgﬁ)é ﬁﬂn@g Sé @%ﬁ{)f u %Bsﬁf&% lﬁ]e}vﬁ) rﬁl?%{ixgr%)fps Suitable

matrlcﬂsemdﬁmttglcwlanaieaagaatsleﬁdéx@an p:reHﬂl@Eé I’cbg ofhep@ﬁ»@&ﬂaﬁnmaﬁly employed
desc % Szoka et al Ann. Rev. Bi ophys

in prote gglﬁfaca ign. %%t?mcaﬁggﬁ) a catjor-exghange rigp may bggasn;gqned Suitable

cation &cﬁ&ﬂge?s%ﬁclﬁﬁ@veﬂlcﬁ§ InB&Bie ryé‘t?lcésa&gr?ﬁris?% s%ﬁfob gf@
using a variety of targeting agents i al yl

carboxyyaethyh gsevnse Subfbproppl grvesdre pm)ﬁcu]srlyvptdfmkwbvm in the
art {see, e.g., U S Patent Nos. 4,957,773 and

[0303] 4 (Bﬂh& Béthpds 603 6h pRliBaioh %dl@ie@%%x@ﬁ%mﬁ%lﬁ nﬁeﬁ&graphy (SEC),
eting agents to i ﬁosomas can be used

hydeWé’@ rFrgeatagraphy hvﬂw Qleic mﬁ@reetpmrcdnmmatogmpby hmcbosorres

[ Leth a
chromaflaragh? o SIREBGIARS: TR e S BRI B P SRR 5 o
assigned §BHit RrovisionaleRaitara Noz édlttdrnppPbéltet Doc 90350L0M0S 1 65 E FiléE May 6,
2005), i pid-derivatized gl ycopeptides of the

i nvention.[0317] Targeting mechani sns generally
require that the targeting agents be positioned on the
[0304] 5 (PHeRrenese RﬂaHPLCmqmmlpkvymglhjdraphwmﬂléP HMaC ndelil, e.g., silica

st 5B AR BB e s e O Cfe
polype;lrtmle hOii])Agz{tab@ﬁpéb'itléﬂ1 ESdriy &Ml &Whé%e@ﬁn?ﬁﬁxﬁ?&ﬁgn tst@g in

i d mol ecule before the |iposone is Torned usin
various ﬁ@?‘PBﬁféo% 63thalebe eroployed tognpwtie R homlegengots ¢resgentially

ion of a hydroxyl group present on
homog@llﬁgwcrgé%ﬁﬁd g{ya?é%{eﬁ% h a | ong c%ai n Z\I ksl hal i de or
h a aci d ectively). Alternatively, the
[0305] | ﬂgﬁ%‘ﬁ{ﬁaﬁglyﬁ‘é’epgéw %a“’eﬁﬂw)@ﬁu Hing frpm miargenscale
ferment8@GRGY 86 phefidd Wm’eﬁhoﬁ% Ex?ag rémlag i ﬁggéaﬁlgcﬁgéeatbg/ [91!?%1 etal, J.

nmenbrane at the tine o
Chromateg 2861 151 (39%4)i (Tﬂnlmﬁirem:a‘desmbbs trapdeqliertiah RR-HPLLC steps for

el A5 OBl PO o
techniqed3eRlca dffiniey elirbbtoRraphy ik RAHBONS tosﬁifrfﬁ'j" Iﬁf)dl&l‘@@
| i posormre. The reactive portion is sel ecte SO t

glycoprgfein. pe chenically suitable to forma

[0306] In an exemplary embodiment, the purification is accomplished by the methods set
forth in commonly owned, co-assigned U.S. Provisional Patent No. 60/665,588, filed March
24, 2005.

[0307] In another exemplary embodiment, the purification is effected by SPHP
chromatography using an appropriate buffer as an eluent. Exemplary buffers include citrate
and acetate buffers, with citrate presently preferred.
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stabl e chem cal bond wth the targeting agent or
carbohydrate, which is added later. In sone cases it

w0 20000%86Dl e to attach the target agent to thePCT/US2006/000870
connector nol ecule directly, but in nost i nstances it

t thi.rd le t t A
10308] PR EEHRY LAy S findhe L ACpERE S e & SRS Phdhae s
added tgntthe hnz:)snatm cbhmgﬁtmihem‘nmn\mfthlré hehd REESIn ABQIE iPentrifuged and
the res @r boh g}ﬁ (?E E Extended three di nensionally,
Hidin ispuntfied by SEHP o da this gmbedineak fiso methiprise, which is not
covaleﬂtﬂye@t@e[cﬁéh Vhé G@S’FﬁJeBﬁ&Jé 1§é1tﬂeEgreséh\f o El%s%ﬂt {m%lg%%l purltLlcagion

use as di agnostic ‘reagéents
step. conmpounds can be used to locate areas of inflammation

or tunor netastasis in a patient suspected of having

Anexempldmyf foRidnGRoces s bRifSrik 8ovel
£ ﬁbel ggﬂ Wi th n%g%cl fZC or tl?(mel %%m%ﬂg@é*ﬁgg@hgﬁgf%ﬁ c\)pulatmn
of G-CSH gpaiewist: agdesgribed herrempmawlmah s Hheal1 0t predsiblydes tafa 5%,

GCSF and its
more pfréeigrlagl;qiés\(jsg%m%g)éielﬁ&e efeigab%f % 1@3&56& 68]1 {BQIE erablly less than
0.1%, meferabllpiessthagy oa)ﬁma myé premér@mqégs @k 070 B &R nYore pRferably less
e _present invention is

t h
than 0. &5% ﬁP@ ﬁtgfg’%}epéfgéfﬁ%@f %pq Sha(l 8. Oé)l%| of th¢ Memderseyf thePapulation
includelf mefidni: AAaA0E IR, (ﬁﬁ%@t o M&tl Y¢ rl\)fetgl ;18 q?l{lgiib!?lﬁﬂ?teand

dependi ng on the con t| on bel’ng treate
Combllwflowﬁhﬁmpéwh@huw@md are expected to be in the range
of about 0.1 (~7U) to 100 (-7000U) ng/kg body wei ght

[0309] of Int}he aigsthdr\eRefiBladyf drbodiMe R ﬁ{eé}ﬁhﬁe@ @SEO i# 81@8 L€ 3B Nition

anemi c conditions are about 50 to

mclude@ﬁ.ppgsalﬁgon Pl GCSH prpéides inewliich Besthas d0%h prefierelslp iéss than 5%,

o 410,51 55T KBRS e
0.1%, prefambbydlevithm aosmp%ﬂgma&;‘tg{/ Ild\fg &’r?g{@\ﬁ%% 'eggl? fn?ree %referably less
than 0. G el Bpis e byt es Banpogi 14wk mipoldioniofpapiidenis
ass""la%Sg? HROPICE sl o Blningq K SRS ROpE hrgmasngganty, g

3651, The foI | owi ng exanples are provided to
Pharmx&l c?pé?%‘p?ﬂ #08%nj ugat es, and nethods and of the

present invention, but not tolimt the clained
[0310] dvéﬁ?ﬁhérrﬁspmsm}nvmu@tnp@xma ahymecbodah@nipositioa. The

h S har maceu
paemBAERETeo N AL RIS TR P acovsen
conjugatobgtwgat mﬁon-ﬁalﬁﬂallﬁs)cdﬁﬁlﬁgl BEG nhtfsi9) tﬁerabéhtﬁ%b@adr' on
bi 1 P{?faéﬁnae%? t| cally acceptabl e diluent.

lomoleg yqoay é)( pefrrebrosylated peptide. The polymer therapeutic
moiety or biomolecule is conjugated to the peptide via an intact glycosyl linking group

interposed between and covalently linked to both the peptide and the polymer, therapeutic

moiety or biomolecule.

[0311]  Pharmaceutical compositions of the invention are suitable for use in a variety of
drug delivery systems. Suitable formulations for use in the present invention are found in
Remington's Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, PA, 17th
ed. (1985). For a brief review of methods for drug delivery, see, Langer, Science 249:1527-
1533 (1990).
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invention includes a buffer, a detergent, and a

pol yol . [0322] An exenplary fornmulation includes the
w@epbidgeTonj ugate in an anount from about 1 nRETIS1006/000870

about 100 ng/ i, preferabl y from about 5 nmg/n to

[0312] bfﬁ'ipl{ g% al§§%§ s rﬁ é@f abI mp.%? %il)troplr%te manner of

admi mmtm tiuding focéxadaste, fogieHlf Rh1, Aksal 1ﬁt@£@ﬁm I flaSnfl,
! utJ 1 v oglabout 100 né\i/l preferszjil Iy fromsaboﬁt Y

1ntrape{1‘@ngzgom CHigneaps oaﬁ@ra%lﬁ@l‘maéngmgﬁatwrf riempaisotetal ﬁdmthmtlon
such as%agéﬂtarfégum?&lgﬁ?tﬁé ofE S n ¥nsfeor ga]gl&aéa ige, @&9391,/21 fat, a

det er gent Fesent I n AR &
wax oraduffoo uf or]c@%adpnmﬁtmmuhl ynyf afahe alinelcaRieddOAbMAIH@aaRe Wach as

el S S0 o Ve e
sucrose i RUBHEsTTIRN BarBbBhE ol efrr{éﬁ(ye?b %5 agﬂﬂ}f/o ro%gﬁe#és (-8

0. 01% [0325] In an exe or nu I on,
polylaciate pplueleelaie mam alsabaemphfyed s carritrsrfy? thie pharmdButtel ML,

cormp G, 5o o 5 S T B

exampl[eGﬁZﬁS Pa’terﬁl’N@Xlﬁﬁm 26T, (eIt , the pH of the
formulation is from about 3 to about 7. 5, preferably

ef e
s AR oy U B 0 6 .o
intravenpaslyi dthus,oth inyahiion providss @&ﬁ;ﬁ)’sﬁidn‘ﬁ e @i&ﬁér@l%dh’ﬁﬁistggd(%n that
e A RS i e e At s
carrier, @)ge 'Witéﬂ' YuEee Waf@ rkfahné i) hORRL, Tl? Wﬁ%@{tﬁﬁs glaP’ cg}iltam

Tween 20. In a further exenp ary erodi
pharmapeptically) aqcsptabhemumh@m@bstem@s di rﬁqlutred tdlzqapbm;ﬁﬁlafe ph$51ologlcal

dj An exe mul ati on of the

conditi iR R Rh Ftink e RIS doE iy A s vetting

agents, demtgeneammm&, mVNaQAc, 0. 003% Tvveen 20, and 50 ng/ nL
of sorbitol at pH 4.0. EXAMPLES Exanple 1

[0314] Arpteeb gﬁﬂ)@sﬁﬁo‘ﬂg n9a§r b@s%%’: izBd }q ggl‘iev%nhgnags_{%iﬁzegt}o% techniques, or

may be sterile filtered. The resulting aqueous solutions may be packaged for use as is, or

lyophilized, the lyophilized preparation being combined with a sterile aqueous carrier prior to
administration. The pH of the preparations typically will be between 3 and 11, more
preferably from 5 to 9 and most preferably from 7 and 8.

[0315] In some embodiments the glycopeptides of the invention can be incorporated into
liposomes formed from standard vesicle-forming lipids. A variety of methods are available
for preparing liposomes, as described in, e.g., Szoka et al., Ann. Rev. Biophys. Bioeng. 9: 467
(1980), U.S. Pat. Nos. 4,235,871, 4,501,728 and 4,837,028. The targeting of liposomes using
a variety of targeting agents (e.g., the sialyl galactosides of the invention) is well known in
the art (see, e.g., U.S. Patent Nos. 4,957,773 and 4,603,044).

[0316] Standard methods for coupling targeting agents to liposomes can be used. These
methods generally involve incorporation into liposomes of lipid components, such as
phosphatidylethanolamine, which can be activated for attachment of targeting agents, or

derivatized lipophilic compounds, such as lipid-derivatized glycopeptides of the invention.
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a. Preparation of Asi al o- G anul ocyte-Col ony Stinulation

Factor (G CSF) [0329] G CSF produced in CHO cells was
waelr@sorsed at 2.5 ng/nl in 50 MM Tris 50 ni M TPCBUS06/000870

pH 7.4, 0.15 MNad, 5 nM Cad 2 and concentrated to 500

f filter. The
O T DR A
the sunface{o‘x?tmnmmsmhe iresuwh ) rﬁalmeﬂ@lahmg Itet&%@ttm&gtu%care dPaiBBRIthO"
ot o e reaction is

[l al
mtefac%"”i‘u @ﬁ%}a%?t? s gg?&&i?l%ﬁqu%ﬁtswfwrﬁ%qpt@n d'hersarbhydretes wéithe
inventiod fay HeeatiaBiR to ANipT Holércﬁle'bgf&g% lg)e d&tle Esofog%Pe ?%@ﬁe)l%e’[hods

p- am noPhen yl') Oxam ¢ aci agaro conju
1

knownﬁg}th@e péslgiliin thevanl (arge Jallyhationte amaﬂﬁﬁﬁoﬂxelaﬂﬁoﬁe REduyp present on

the carb Bt i 150 S0 S0 liokviiie Siip ar Roresmmetively.

Alterna’tmel}e tedibosdie nﬁ@dﬁ%’aé&ﬁiﬁﬁd\i@m% \3&1}1 fhgtee§c k&gr ?mon is first
Tr| EDT buffer, once with 0.4
incorp %fﬁﬁ’ MeRbERng ahihe dime ¢fdforming m&nbtaﬁlé.e Thaoehnattor portion

The, s t ant s di al ed
L e e
must aha haveamnbactﬁl\mpdmbm eviitl i¢ chgaicas d§ B¢ avidlaBl¥ ol thS aqudbhis Rlfface of the
0. 05% NaN3. The yzed sol ut| on was

lip osor{uﬁ eﬂh%%ﬁgbvﬁtﬂog?gﬂls gelerigd so tahit W‘{ﬂé @ﬁ cimisalppsuitable to form a
stable diRMHidal bogBlvithithd ﬁfgeﬁ%g__ %eﬁ‘.]? BIegaﬂ%h d?aQe Ui 12& add%d later. In some

conditions for th un accordi
cases ity pessihle tosattach theéa@hagnmoahe d(m’hed}br hm‘]{dchIeQEﬁBtly, but in most

tive an esi.a IatedG F.were dialyzed
1nstanc§?1gfi)4n1§§re sfu{t% ¢ 10 Use a thir 3 Oblij/& migal bridge, thus linking

the conlﬁecﬂalamalebﬁl@ vii€h @Et}(e%@ﬁﬁgnégﬁtﬁ‘ﬂ?é t\éfzgeP %g g{g‘é}g}%‘ohgfiraﬁwhwh

| yl at ed G CSF was di ssol ved at
is eXtenﬂea»stﬁﬁel dimensienajjynefEpf the vesioke Nanimxe. pH 7.2. The
sol ution was i ncubated with 1nM CVP-si al | c aci d- PEG

[0318] anthdcompovntls plep&E3 Gakile BéthdBE thonvéntimay Akb Bhd 8se as
the reaction m xture was purified usi ng a Toso
dlagno&ﬁég

ge8t50 S e iraRlarlabsleirampnayngs easi begispB® loadte ereaf( ofH

T t. .
bl SRRSO S A O i e
use, thegoeenoghdgeandetnleslqst witke (il €€, anttitiwagent s suppl i ed by
I nvitrogen. Sanples of native and PEGyl ated G CSF were

[0319] dhabytiednggaichbisewa fi pRAGHRBRMUT S5 HYsitdAs BF tnE FredVt

invention is glycopegylated G-CSF and its derivatives having the biological properties of

stimulating granulocyte production. Preferably, the G-CSF composition of the present
invention is administered parenterally (e.g. IV, IM, SC or IP). Effective dosages are expected
to vary considerably depending on the condition being treated and the route of administration
but are expected to be in the range of about 0.1 (~7U) to 100 (~7000U) pg/kg body weight of
the active material. Preferable doses for treatment of anemic conditions are about 50 to about
300 Units/kg three times a week. Because the present invention provides a G-CSF with an
enhanced in vivo residence time, the stated dosages are optionally lowered when a

composition of the invention is administered.

[0320]  Preparative methods for species of use in preparing the compositions of the

invention are generally set forth in various patent publications, e.g., US 20040137557, WO
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c. Preparation of G CSF-(al pha2, 8)-Si al yl - PEG [ 0331]
G CSF produced in CHO cel I's, which contains an

wW@bkpha24487 si al yl ated O |i nked gl ycan, were di sSBOI/USH0&000870
2.5 nmy/m in 50 MM Tris-HC, 0.15 M NaCl, 0.05% NaN3,

o418 2IF: i TR O B i B B T
conjugAfes,eand 2nedizyds ,and bEtHquités*ehﬂﬁivéﬂtiéhUBL& nOBR [RHF Hd cﬁﬁrﬂéﬁ'nﬁ‘&n‘uon
a Toso Haas G3000SW preparative col um using PBS

(032139 UH &l e)&ﬂ%ﬂla}% é)n}) gg@?ﬁ%g’hhﬁgs an ar{\{?leﬁécf{ }Sr%%d%? B%ar@g@ucal
formulg{m(@)n ulljl(éi—‘lnaludd:%p@uiaImnrdﬂ ICRGSF eoijngatpy, @ﬁcﬂmfcl%scrﬁﬂ:d herein, in
combit {headpst&?&#_eugggé agﬁ:gé}t%t;lgg?% ,Sﬁgglef%%pg ];forg}ail;yzlltl\{)i o?‘?}(lje
1nvent12¥i ghcycdégg ? tg,ﬁ%@% @g'ge'f gl\é?fl agmé}j ?.gggrziat IGo gSF cont ai ni ng

[0322]° ni egéﬂab@%?f%ﬁfgw@ﬁ F\%\Efdeg Igfc’e%ge!s}%{ d@ug‘éﬁ 1?%/31%'@? frggl about
1 mg/nslotodtioon] 00aag/milc, hefe LBl rbi absid I@td %o@??ﬁn@ﬁ@ more
of SToGal NAcl “or at 320C for days ter

Preferaglyd%%nk‘?‘ﬁéornéﬂé}lr@rﬁbﬁﬂ&i%mé/mlas purified using a Toso

Haas G3000SW preparati ve colum using PBS buffer (pH
[0323] 7. An exerdplan ﬂoanu]angn frcheles obafferlia conetiatiobs 4d@t 1 mM to

) d | EF |
about 1&)@ é%cﬁ/fdgﬁéer? y? %t?z edég@wgg agq%g 75@%921{]%1119{?@3’%%61 )[S)’Ig"rgm

about 10mdM to@B6H-5038NR! es of native and PEGyl ated G CSF were
di al yzed agai nst vvater and anal yzed by MALDI gC]: IVS.
s treate

10324), Diitlexnbialy REBUNEEE, 1 4o Rt it in i At iny raen sbout
0.0000&%ctb ulsmnoem p&fﬁﬁbl@ﬁhlﬂ Bban®.00065% 6 absf 1% tnﬁbéﬁ?e%my from

| 2 and thén with CVP-SA-PEG 20 | cDa
about Or@if/‘t WO%OWIQ béumerspisiepibly fromabayt §.000 8% thatrye 04056, and
even mgFéaI%rEfeHb[}afrbﬂrhbﬁﬂpo @@f%¥§ bﬁ'ouI% oph> PAGE denonstrat ed

he 'PEGyl at1 on ete. "This is the first

[0325] e &%tgiﬁgf gng?i%o E%l&gt lk,%]qs% inan %@Lﬁﬁffibpmmym
to 100 ﬁ@ﬂn]fﬁ@égil@%ggfé%iﬁ%%ﬁﬁd hbMst foPitR8t 79'ReRhE! %Bt%tﬂr&gra%fy from
about 15 mg/mL to about 50 mg/mlL..

[0326] In an exemplary embodiment, the pH of the formulation is from about 3 to about
7.5, preferably from about 4 to about 6.5 and more preferably from about 5 to about 6.
Whatever the structure of the peptide conjugate, it is generally preferred that it be formulated

at a pH that is within a range of about 0.5 pH units of the pl of the peptide.

[0327] In an exemplary embodiment, the detergent is Tween, e.g., T'ween 20. In a further
exemplary embodiment the polyol is sorbitol. In another embodiment, the buffer is sodium

acetate.

[0328]  An exemplary formulation of the invention includes G-CSF conjugate (2 mg/mL) in
a mixture with 10 mM NaOAc, 0.003% Tween 20, and 50 mg/mL of sorbitol at pH 4.0.
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two sequential steps wherein each internedi ate product

is purified before it is used in the next step. a.
wee@par4asi on of G CSF- Gal NAc (pH 6. 2) from G CSFCHOS2006/000870

UDP- Gal NAc usi ng Gal NAc-T2. [0335] G CSF (960 neg) in

3.2 nL of packaged buffer oncentrated by
utrafiltration using ME er (MACO 5K) and then
reconstituted with 1nL of 25 nM MES buffer (pH 6. 2,
Exampl D05% NaN 3). UDP-GalNAc (6 ng, 9.24 mV), Gal NAc-T2
(40 nL, 0.04 U, and 100mMM M (40 nm, 4 nV) were

GlycoPHEYIaASIISHGANSK hiRiuced h CHG s Ut on vas incubat ed at
Y roomterrperaturie) [5336] After 24 h, MALD i ndicated

a. Pravar @i df deialeSrevdetye-€olomn é’tzmebutibn Flactor {GHESF)was

[0329] . uper oaé xé‘#:gh %ﬂdﬁ@ %ilrsHPL ‘g tg?%\ gzl?‘tlrtslﬁll gﬁ nﬁﬁ&rgso mM

Tns-HG‘JQﬂ‘DI’ 1sd.ng MNaEBS hhphoseh ahe c&%@ﬁ@ét&gtosﬁi@ p['Lem PEertridon Plus
and 0. 005% Tween 80). The coll ected peak

20 centrifuegHilizsy he S%@omwns:emubaiccbwlth $06 glUs(nﬂ?eNem'amuud&e KD/ ibrio

ut 1 and the v me  adjusted. to

choleraf L bR Bl b ok B ot Sl AT AT egedilon
diluted Gatﬁ@&?/a Wﬁta&@jffer khdah IIF gél6V43 riRNTEOichaidnafixtuld§d fhen
(A280), yield 100% The sanple was stored at 4 0C. b.

added tepreyaphad Nyp-smiopber xpnivachagEcse ssinjugpier(809 pl/mL reaction

vohume{glis SRR Dod St s R8RSRt

centrlfu%erbatolfo (}(ﬂOQp%l a;ndm%essodggf;faﬁgc\g)é@ b@l([j&@d Hgi%giéﬁé VV%% &%ihed 35times
. % an -

with Triget A S e vith Drmbl st D BA. ks ancenc withie ) obioe
Tris-EDTA b&f@& ailYaf legidaﬁm*cs %Ee e}t% o ﬂécsuhgrg%lu W di %esde at 4 °C

enzyne) was a and t eaction re roc
against §0 oyl riat-HEA pbl7.#0f M Na€k 0d596 Nallhand thaa twioa nior hgkisst 50

- (T SR TN XN M-

using a @RfkricHe Plus Q0 ¢emtifigtab f1thCaniNor®d at B2, VmeléﬂﬁleZ)rHsefé)g the m\}IEF

product was then purified using SP-sepharose
gel weramygs+0rdogsodharresedgtesmad 4cagentB praddadyNatitmeen.08&aples of

native J&@gﬁa@gﬁcﬁ% [&}S% v%é\{le '3?%',26(1 agalrngttvs E:rI and atnlallrgfged]g’ I%EAI[BP%OF

MS.

b. Preparation of G-CSF-(alpha?2, 3)-Sialyl-PEG

[0330] Desialylated G-CSF was dissolved at 2.5 mg/mL in 50 mM Tris-HCI, 0.15 M NaCl,
0.05% NaN3, pH 7.2. The solution was incubated with 1 mM CMP-sialic acid-PEG and 0.1
U/mL of ST3Gall at 32°C for 2 days. After 2 days, the reaction mixture was purified using a
Toso Haas G3000SW preparative column using PBS buffer (pH 7.1) and collecting fractions.
The product of the reaction was analyzed using SDS-PAGE and IEF analysis according to the
procedmes and reagents supplied by Invitrogen. Samples of native and PEGylated G-CSF
were dialyzed against water and analyzed by MALDI-TOF MS.

C. Preparation of G-CSF-(alpha2,8)-Sialyl-PEG
[0331}  G-CSF produced in CHO cells, which contains an alpha2,3-sialylated O-linked
glycan, were dissolved at 2.5 mg/mL in 50 mM Tris-HCI, 0.15 M NaCl, 0.05% NaNNj, pH
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SEC (Superdex 75; PBS-pH 7.2, 0.005% Tween 80) at

retention tinme 8.6 mns (superdex 75, flow 1 nL/m n)
wab@edessT ed fracti ons were col |l ected, concentPEL/Es2006000870

0.5 nL and stored at 4 0C. Exanple 3 One Pot Method to

72. Tﬂ@é&@t@nﬁé GBS wifr S ﬁ]éf'g 20 D L OST-A1 at

32°C fdrf2alags. eaﬂmz days, te réacES iRl as ﬁﬁlfﬁﬁ@lsir%aof&oﬁ%s

mul t aneo additi on of enzynesa
G3000§, FeRaie Goliin Uripg CBS SHen REE) At bodiectiys fricionobased. The

productef@RE réa@t?& ﬁugi %{all}%%@ gﬁ*@ ﬁ)ssﬁﬁbﬁea%d BF tanéysgla lé%;grdmg fo the

pr oduct was concen

procedwsps arek nehgemﬂ supphc{d\MlIﬁvﬁf@geh 0S8mplesbf Aattlera08 PESyIdet €LCSF
0, 0.005% NaN3) to a

were dl%\fgtz?ﬂ a&?&fl‘sﬁﬁ@ Nola ‘EWZCQ&?E %gLQTTTrQﬁ M% concentration

of 1rrg/rrL UDP- Gal NAc (6 nmg, 9.21 mmol), Gal NAc- T2
% m., m CMP- SA- PEG (20KDa) (6 ng, 0,3 nmol )
ﬁﬂ’aﬁ%@@f he(ahes8)-SmdtPEG20 nl) and 100 mM

03521 VG120 PRy BB 330k RO P 9555 D
Trls-H(dhO ammmws% %N} PO, OTheSBHBRARAs A8ibarid bathed m@)i CMP-

t A280 was obtained or about a 50%
satic agbHAP 3 0 Lk S ToRisiNyA ST B1F BT douddesgoriior 2utiyinyhe
o RIS bRl VAR AT oy s s
buffer (pij Tot) aBdcsHectingdractiomse theatredlct Ofb ﬂi? lfiléacfu()ﬂil ailas mgdlyazgéa cl)lglogg

ed wi 5 mM MES buffer (pH 6
SDS-P/R{Hf 50 IR BEDSS Rashtdhtly S Pl andogsatsppliacdy o

Invitroged. Shmpleg®f %;%ggéﬁg}}g%% Dggc(:%% %Q:ré@igig&éd ?ﬁ%ls{\'@%fe%ld

analyze&i?@ééﬁkﬁi}é -JOX ¥%4 U), and 100 mM I\/hCI 2 (600 ncl) were

then added. The resulting m xture stood at room

[0333] t eimaiSFairodweeti on CBIO ¢ells e ticaRE twifNA Ahebadts MARIal B was then
oncentrated using a UF (MACO 5K) and centrifugation.
purified A A SRErcB 1B PO RS Aeaba e T Bonil NG@oand

then with M BLS A PR F28kDEN¢nE ARGARE WA S AGR ﬁh&ff’edﬁ)y i6n fe}iicrfx%llge and
gel filtration and analysis by SDS PAGE demonstrated that the PEGylation was complete.

This is the first demonstration of glycoPEGylation of an O-linked glycan.

Example 2
Two Enzyme Method in Two Pots
[0334]  The following example illustrates the preparation of G-CSF-GalNAc-SA-PEG in

two sequential steps wherein each intermediate product is purified before it is used in the next

step.

a. Preparation of G-CSF-GalNAc (pH 6.2) from G-CSF and UDP-GalNAc using
GalNAc-T2.

[0335]  G-CSF (960 meg) in 3.2 mL of packaged buffer was concentrated by utrafiliration
using an UF filter (MWCO 5K) and then reconstituted with 1 mL of 25 mM MES buffer (pH
6.2, 0.005% NaNj3). UDP-GalNAc (6 mg, 9.24 mM), GalNAc-T2 (40 uL, 0.04 U), and 100
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vol une. This sanple was purified using SP-sepharose
for about 10-23 mn, SEC (Superdex 75, 17 mn, flow

WO 2606/001467 L/ mi n) and an additi onal SEC ( SuperPRerUD06/000870
23 min, flowrate 0.5 nL/mn), to yield 3.6 ng (25%

| rviel PEG. 20 KDa
mM MR/ @Y et )Wefeé%%‘fdéﬁa&n%ﬁb@ B iPn WAt at room
temper@hugsSF- Gal NAc- Gal - SA- PEG wi th Sequenti al Addition of
Enzynmes [0341] The foll ow ng exanpl e i [ ustrat es a

[0336] Vr;e ¢ gze{q %r%@ﬁ?ﬂgggﬁltgﬁe@?ctgﬂ Wﬁé‘gm 'jétpet rgggllo?l%i,?;mre was
directlyGaibjéatedGo CHILCL putdfiepian aking SECS (SGp&8Ex <73§1 bNfSu em[léx 20% and an

Gal NA Gal NAc-
elutlon% @g r%&%@%ﬁﬁg (_p?’togph@;q_blg’ger%ﬁ%aagggﬂ{ H.Qrand 0.008% Tween 80).

. E.f
e o kT e e Pecansodalya s oalhycon s R hanprco
filter topabiofiel 50( jli-Hand the +OLBAGAG] Maddb lmmg@f%g'%‘ h&éﬂ buf(fer%& saline,
an

pH 4.9 0233‘11% e Eivbiralsin sonsepiondsuei 650l vieldor0%.

Th wAGHRad gt &t room tenperature. 2. Preparation of
°° CSF- Gal NAc- Gal - SA- PEGF rom G CSF- Gal NAC ;

UDPGal act ose, SA- PEG 20kDa, and the Appropriate

' BT B e ST s

'ﬁEG QOKDwrohe mousd SEEANUB] BH 6. H. 07 ml) and 100
MiCl 2( 80 nL) were directly added to the crude

[0337] r GHEH G@SFNI(EEéHmbﬁf ?cgi;m&m&n%ﬁg ;1 %Wgéeﬁa Ra of\f/‘tl,er.réxqihaglged into

25 mMrMEﬁ Prtri (P &240-80%4NAN L utsbCHEP- &A—Pﬂﬁ)amaﬁﬂrﬂg 01?153111101)

e RIS GRS OHASY LA SO M0
mouse éﬂz.ym%ﬁldzaﬁ hededradissRhMARR rﬂxﬁﬂe ok BM bR i |p)F|| B dﬁﬁreet é)adrs

a.final volunme of 1 nL. The product was
The reagorsmiuieg¥as qoneqnaiataddiy qlﬁrxf@trajfon (MWCO SK) and buffer exchanged

with 25 mM NaOAc (pH 4.9) one time and then concentrated to 1 mL of total volume. The

product was then purified using SP-sepharose (A: 25 mM NaOAc+0.005% tween-80 pH 4.5;
B: 25 mM NaOA¢+0.005% Tween-80 pH 4.5+2M NaCl) at retention time 13—18 mins and
SEC (Superdex 75; PBS-pH 7.2, 0.005% Tween 80) at retention time 8.6 mins (superdex 75,

flow 1 mL/min) The desired fractions were collected, concentrated to 0.5 mL and stored at 4
0
C.

Example 3

One Pot Method to Make G-CSF-GalNAc¢ -SA-PEG with Simultaneous Addition of
Enzymes

[0338]  The following example illustrates the preparation of G-CSF-GaINAc -SA-PEG in

one pot using simultaneous addition of enzymes
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bet ween 10-15 nain), the peak fraction were
concentrated using a spin filter (MACO 5K) and the

wo e®omugepuri fied further using SEC (Superdex HGI/US2006/000870
retention time of 10.2 mn). After concentration using

o SOPHSIOMR Sr R S ) e 1S
o, SRR 50R %ﬁﬁé’a@%&%Lﬁ;q"‘%hééx%izé‘t&pﬂn&aééfwﬁen
was ccﬁié@ﬁtf’dtédg ﬁhﬂﬁ%ﬁoﬁ gé?&l t§ O%hr%%.ng ?%cor'\{?t 81 25 mM

F- Gal NAc- Gal - ane
MES tndter (nFd 6. Oof) 0BAYoyNaN3) 40 a Sitalrvolungd ofabo@ CHE, of z{)ﬁ%ﬁn

conceriSE of 969,/ Néﬁ;ﬁ&@é&\?@%g&g GEhelL (A4 50 2580,

CMP- MQSPEGJ 2;*0!48])02{ DI Infﬁn@ 3 at '}licl\\ﬁ F%WEL%@ (?20 ui) and

100 m}@ymcw (NAL) Were(tBén diﬁdcd §8e Mmdépwasci%bkéd & 39 %or zﬁiCH gld
,. CMP- SA- PEG(I OK) (6 ng) and

punﬁegauéllnﬁﬁ; g@fg}_cbf%gegogr@p}@/ conditR@s ph Pi%@hmlgse mmotHU)f 0.4.663 of
oAU BT bl e 0 B s 5

confirmped bbmlsamﬂﬂbeﬁlrMmm)Im&l SPHSUBAGE. | EX and SEC. The

resulting fraction containing the product were
concentrated using ultrafiltrati on (MACO 5K) and the

b V@R e s SRS Rk STBORIN AL H\Bgﬁ buffer. The
protein concentration was deterimned to be 0.392 ng/nL

[0340]by 14\2|%Qg oo MESHY VAR cBN& frhﬂad/ ¥ ghit ﬁ@é@%é %n%'fec'r' tehanged with

6 Preparation o

25 ml\/fsMElSMfeg (rd 600 MPS Ut ale;, [0(!1@4‘5@ Tﬁe&rﬁ&}glaumm‘fﬂlmﬁb &s adjusted

to 13 offer ik TP GaR AT R & 55 o8 #%g&@“@éﬁ%&%? U)nCMP-SA-PEG-
20K D9 k) OetickERISRRRINAR (b 4a @B 1 BRYA A MIE? O(B’Q(ﬁ FwiRShen

Sti rred at room tenperature
added. Fheessuitingsyixtre stobd abtoemjbmpemams FRGOHI. mdaalemram (nfisture was

then coﬁxc&ﬁ%tedgﬁgl%mmﬁ lgl}/le%% an centrl eg\g%[)g ! Tﬁg {retslld(l)lg S(ab%\lllte 5 mZL)
was dissolved in 25 mM NaOAc buffer (pH 4.5) and concentrated again to 5 mL final
volume. This sample was purified using SP-sepharose for about 10-23 min, SEC (Superdex
75, 17 min, flow rate 0.5 mL/min) and an additional SEC (Superdex 200, 23 min, flow rate
0.5 mL/min), to yield 3.6 mg (25% overall yield) of G-CSF-GaIlNAc-SA-PEG-20 KDa (Azg
and BCA method).

Example 4

One Pot Method to Make G-CSF-GalNAc-Gal-SA-PEG with Sequential Addition of
Enzymes

[0341] The following example illustrates a method for making G-CSF-GalNAc-Gal-SA-

PEG in one pot with sequential addition of enzymes.
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was stirred at roomtenperature for 5 days, and

concentrated by rotary evaporation. The resi due was
waledoavadei t h water (30 nmL), and stirred at r oRPOT/US2006/000870

tenperature for 2 hours to destroy any excess 20

a. lg,g,?,ggk ¢ A};{@»G%Stﬁosyl ate. The sol ution was then
’Ze

neu acetic acid, the pH adjusted to pH
5.0 and | oaded onto a rever sed phase chr omat ogr aphy
(C 1Prepdrutten) of@ICHMGalN M (%H SIDYr R G-ESHRE DDPIGANAC using

gr adi Wf t hanol /water (the product elutes at
about hanol ), product el ution nonitored by
porative |ight scattering, and the appropriate

[0342] ¢ éc@ﬁo@éo a1 8t 3-& anl afpapkegaddunfier wias eencentrftsd By mirpfiltration

using A UGAR MAWED YEFrkh O RLORIARAP Hish o8 S0 B SgpS Bufter o
6.2, 0.008YENaN ). UBPeGAINoR! (quigcy zirMSGIMMthQ 0 pH @54 U)&nd 100

a‘oro(griatefractions owered to 6.0 with acetlc acl
244& Bl A MO wiere thancadded pudithe desuhing sobwiensed iptwbsied at room
temper&ﬁ{ um (G 1 8 silica) and eluted with a gradi ent of
anol / wat er as descri bed above. The product
fracti ons werepool ed, concentrated, redissolved in

ter and freeze dried to afford 453 ng (44% of a
.tePgaffW%qf -SSP e A GelaV P BT am &5-€ SHGuel c Wi VIRP-

gss;obs 05 (q, $1-P- %%%N’S %?)‘i‘%%%,%%f’wes(érﬁhc_
i e

SA-PE@QOS%
(Cystei ne sl [0 46] Tri g% hy["am ne@be%ﬂd 400 “}_1\51 MnClo( 80 uL)
were diggstlg addnddp \ﬁh%cerudeareacrscm mibitow o6 fhediESFEaNA( A4DmeYin 22 mL,

o PR T L St
32°C dedBE(Er @’hﬁ-réuctlbﬁ) ﬁﬁﬁt‘ayd WM&&H@E@ a(n@fiﬁe Mutlﬁﬁvm(%k Ebged using
\%sucm ni nm de (3 mol )

ultraﬁltmon Q@o@%} PR.Zake piaal ths@ rqdlssnls/e@ wath 25 tUNa@Acr(pldrh.5) to

@ ot {AREDEY IS Ry S0 TP R B0
betweetp 016 tnziny tl&wqab Iﬁat:nmnWeiehﬁnééiﬁﬂa%dlemgfa %{rﬁﬁ@ér}(gﬂwm)h 5K) and
W

.wat er., On),. a he pH adjusted to .
the st i AR o O (oRERBS T StTPienen Gine o b2 min. After
concenﬁﬁ{&Qfsﬁl%%rs%nf ﬂfter?(l\m@@ﬂ@g%e"ﬁﬁ el BGHEL ?) 1 ﬁl‘iﬁls
acetic acid a he so ution was the
formulagign @uﬁfelrwle PB§d2 §%alslenmtu1 AnB586 pelyboyrbgt€-pH 8. 5sdrldi fcm)ulated ata

colu
protein cSncentration oef 850 pg protein per mL (Azgg). The overall yield was 55%.

Example 5

One Pot Method to Make G-CSF-GalNAc¢-Gal-SA-PEG with Simultancous Addition of
Enzymes

a. Starting from G-CSF.

[0344] G-CSF (960 mcg, 3.2 mL) was concentrated by ultrafiltration (MWCO 5K) and
reconstituted with 25 mM Mes buffer (pH 6.0, 0.005% NaNj3). ‘The total volume of the G-
CSF solution was about 1 mg/mL. UDP-GalNAc (6 mg), GalNAc-T2 (80 pL, ~80 pU),
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colum was eluted with a gradi ent of nethanol/water

(the product elutes at about 70% net hanol ), product
webkwmsiooenoni t ored by evaporative |ight scatt ePCTyS208616h0870

the appropriate fractions collected and diluted with

e OB R
sialyltr@isBth R E.cQ S TOBLAr (150 uval B (18,900 (fnlﬁq‘l/ﬁilgﬂ t(ég@%ﬁ 8@\\%9? %Jlﬁ“:d The

. pH of the appropriate fractions |owere
resultinggaixture svas incutrtpd ats Gtfods vaBurtifieation syas perforneed =3 described

e~colum. (G 18 sili.ca) and eluted wwth a
below GElEOE B PBCE TS P nlciaeton SeneBksBpragiedfavere ercentated
using uftradthugiiont MWIODHE) HRT tBe RORINRAWasHINERIAD 3b&EH 1 mI, with buffer.

redi ssolved in water and freeze-dried to afford 575 ng

The prqteig copcegirationpps detergtingdl tode. 0.3 mgimls by A380.ziviog anlowerall

ield o£ATR LRIV as follows: 1H NWVR (500 MHz; D20O) d 2.83

el o R G e 5.5, 2.5 (t. 2H 0-C CH 2-S), 3. 12

E gb IH S-CHHCHN), 3.39 (s, 3H CH3O, 3.71 (t,

iam CH20). The purity of the product was confirned by
PAGE. [0347] It is understood that the exanpl es

SDS
Prepargfign of ystemen?EGe€3dri bed herein are for illustrative
pypposes only and that various nodifications or

chah in Li ght ereof W | ko@e&togest ed tQ persong
Hs\sﬁkhﬁgﬁ in bﬁwa/ngoé?e to be mc“ﬂhwé\mo it st h : oH
spi Pit and purview of this application and scope o
t he appended clains. Al publications, patentk, and
patent applications cited herein are hereby

i ncorporated by reference in their entirety for all
EI

pur poses IS CLAIMED I S: 1. A Granuhocyt ep Col ony
St | w%@% ,\}Bgnpl\ioséiw‘?vg—f\y yl

| i nki ng _group "attached an amno acid resid of

sai d peptide, saig,gtycosyl Iink}cn@/g{ | SbAg a
nodi fied sialyl residue having the for a: wheplein R2
Is H CH2OR7, COOR7 or OR7 wherein R7 repreents H,

. Synt i Hég r, unsubstituted al kyl or substituted or
4 y”ﬁ%?%%’é‘?. uotqlggjheteroal kyl ;

[0345] Potassium hydroxide (84.2 mg, 1.5 mmol, as a powder) was added to a solution of

L-cysteine (93.7mg, 0.75 mmol) in anhydrous methanol (20 L) under argon. The mixture
was stitred at room temperature for 30 min, and then mPEG-O-tosylate of molecular mass 20
kilodalton (Ts; 1.0 g, 0.05 mmol) was added in several portions over 2 hours. The mixture
was stirred at room temperature for 5 days, and concentrated by rotary evaporation. The
residue was diluted with water (30 mL), and stirred at room temperature for 2 hours to
destroy any excess 20 kilodalton mPEG- O-tosylate. The solution was then neutralized with
acetic acid, the pH adjusted to pH 5.0 and loaded onto a reversed phase chromatography (C-
18 silica) column. The column was eluted with a gradient of methanol/water (the product
elutes at about 70% methanol), product elution monitored by evaporative light scattering, and
the appropriate fractions collected and diluted with water (500 mL). This solution was
chromatographed (ion exchange, XK 50 Q, BIG Beads, 300 ml, hydroxide form; gradient of
water to water/acetic acid-0.75N) and the pH of the appropriate fractions lowered to 6.0 with
acetic acid. This solution was then captured on a reversed phase column (C-18 silica) and

eluted with a gradient of methanol/water as described above. The product fractions were
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R3 and R4 are nenbers independently selected fromH,

substituted or unsubstituted al kyl, OR8, NHC(O R9
wob@se7436R8 and RO are i ndependently sel ect ed PCDIOS1406/000870

substituted or unsubstituted al kyl, substituted or

- . | ialic.acjd:; is a.
pooed B IR Bl SR SR 2 B o
white sehid (b)s tSttustuel dakfpt trndnmohsd et doRswd NELISIR {5'00 R Z;

020 554 hotict ' 1. CHBERERSchs Yo 38 Gy s-came
e B 7o SRR BEo 25X S TR B i be e

productrpyas eanfirmgd bySEBYBAGE. t 0 claim 1, wherein the noi ety:
has a fornula that is a nmenber selected fromwherein Q

b. Synihssis e} €einpouid D epdrppGhstituted or unsubstituted
g Cl- OGfa k§| ;e {E}ygtf are ?nt egers i ndependently

[0346] s cTethglgnincg,ir05 mb) peoedded deopyisstoansaluticageicofapound (140
me. 22 ol pdisp AEERREb AR B CHEC: P ) BriufR Supbitus foskim A
solutiomh 2@ kileglalion e RGOephnlirapieiy] 2Bthosato $660 MEETE @fiol) and N-
o B BB b 0o o
over 1 %12 at) ?@?%&ﬁ)ﬁ%&@%ﬁgﬁﬁg ?ét%gﬁéé %%ﬁf&%msféigrg?]ﬁgrsotg& dt%rcl)l'per‘a}lture for
24 houggy \Jhe s9ivent; wis thep wprwpd by rotary evaporation, the residue was dissolved in
water (100 mL), and the pH adjusted to 9.5 with 1.0 N NaOH. The basic solution was stirred
at room temperature for 2 hours and was then neutralized with acetic acid to a pH 7.0. The
solution was then loaded onto a reversed phase chromatography (C-18 silica) column. The
column was eluted with a gradient of methanol/water (the product elutes at about 70%
methanol), product elution monitored by evaporative light scattering, and the appropriate
fractions collected and diluted with water (500 mL). This solution was chromatographed (ion
exchange, XK 50 Q, BIG Beads, 300 mL, hydroxide form; gradient of water to water/acetic
acid-0.75N) and the pH of the appropriate fractions lowered to 6.0 with acetic acid. This
solution was then captured on a reversed phase column (C-18 silica) and eluted with a
gradient of methanol/water as described above. The product fractions were pooled,
concentrated, redissolved in water and freeze-dried to afford 575 mg (70 %) of a white solid
(2). Structural data for the compound were as follows: 'H-NMR (500 MHz; D,0) 5 2.83 (4,
2H, O-C-CH,-8), 2.95 (t, 2H, O-C-CH>-S), 3.12 (q, 1H, S-CHH-CHN), 3.39 (s, 3H CH;0),
3.71 (t, OCH.CH>0). The purity of the product was confirmed by SDS PAGE.

[0347] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent

applications cited herein are hereby incorporated by reference in their entirety for all

purposes.
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has a fornula selected from whereint is O or 1. 5.
The peptide according to claim4, wherein said
w@kooeo34b7 | | nki ng group has the fornula: in wWhPCHUB2006000870

O or 1. 6. The peptide according to claim5, wherein
WHSRIS 3l ARRED 1S: i nki ng group attached to said am no

acrd residue has the fornmula: wherein AAis said am no

acid residue of said peptide.7. The G CSF peptide

accor dilng t ot Eranlesyte Gplepy Shmgbﬂtlag & ﬁ?tﬁbp%idé cpmpriginga

glyco%fl &@,1_&%”%8&10 ARG & e[n‘ﬁ% a8 r&‘?dl%rof{ V\Efd&%?h@ee sa1§ gl}I.%gyl

de accor to c
hnklr,rggrbm;deoﬂmmslmgmnmdﬁm smtyldesmhmlmnng thé f@k@la:1 D. NO 1.
9. The G CSF peptide i_f:ordi ng to claima8, wherein
said amno acid resid IS threonine at position 133
of SEQ ID. NO 1. 10\ Theweptide according to claim
1, wherein said peptide [conprises at | east one
gl ycosyl Iinking gr oup iéi ng a»s bst ructure
having the for = ( E and - (4 cNAc
Gal)p Sia R15 |)$1 R15|s saild rﬁ)dlfled si al yl
resi due; and |§5.a% nte 1 to 10. 11. The
pepti de accord| ng tq cllafm 1 WheREi n said at |east
one gl ycosyl Ilrkaﬁg(“group attached to an amino acid
of said peptide has a fornul R&elected from/ n

cNAc- GO p- R15" L /V> (FUC) Man (d cNAc- GaO p-
5"
R?is H, CH,OR’, COOR” or OR’

wherein

whergj

R’ represents H, substituted or unsubstituted alkyl or substituted or
unsubstituted heteroalkyl;
R? and R* are members independently selected from H, substituted or unsubstituted
alkyl, OR®, NHC(O)R®
wherein
R® and R’ are independently selected from H, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl or sialic acid;
L is a linker selected from a bond, substituted or unsubstituted alkyl and substituted
or unsubstituted heteroalkyl’
R and RY are independently selected polymeric arms;
X* and X* are independently selected linkage fragments joining polymeric moieties
R'®and R' to C; and

X° is a non-reactive group.

2. The peptide according to claim 1, wherein the moiety:

R16_x2

X5.__(|) /La\é

R17_x4

has a formula that is a member selected from:
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I I AA- G cNAc- G cNAc- Man Man (G cNAc- GaO p- RI15
(G cNAc- G0 p- R15'° Man (A cNAc- Ga0O p- R15' v/iWD
W@ Bwe)pt4467 1 AA- A cNAc- G cNAc- Man vL / VP ManPCTEUSIA6600870
GaOp- R15' Man (G cNAc- GO p- R15' vA/V (FUQ) 1 AA-
G@NAc- d cNAc- Man vVA/ VP Man- (GQoacNAc- Gl ) p-R 15 and
cNAG- GaO p- R15' d cNAc GaOp RI15'

Y TR NG TR

RLS' nd<o§mqumn,,_@n§obher eof wher ei nNMO)&@mzd)@'@mQOQ
acid resi due of said pepti de;
0
é‘—La 470—(CH,CH,0)- ; and g——La a-0——(CH,CH,0):
NHC(0)CH,CHx(OCH,CH,)0Q NHC(Q)OCH,CH,(OCH,CH,)0Q
wherein

Q is selected from H and substituted or unsubstituted C;-Cs alkyl;
e and f are integers independently selected from 1 to 2500; and

[>T B e R B

q is an integer from 0 to 20.

Jum—y

3. The peptide according to claim 2, wherein said moiety has a formula

2 that is a member selected from:

é—La NHC(0)CH,CHo(OCH,CH,),0Q

H >

\H/\H/\/\NHC(O)CHZCHz(OCHZCHZ)fOQ

- "aﬁM NHC(O)OCH,CH,(OCH,CH,),0Q

WNHC(O)OCHZCHZ(OCHZCHg)fOQ

§—La NHC(O)CH,CHo(OCH,CH,).0Q

; and
NHC(O)CH,CH,(OCH,CH,)0Q o

\lm/\/\NHC(O)CHZCHZ(OCHZCHz)fOQ

. NHC(O)OCH,CH,(OCH,CH,),0Q

NHC(0)OCH,CH,(OCH,CH,)0Q

\[m/\/\NHC(O)OCHZCHZ(OCHZCHz)fOQ

3
4  wherein
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t is an integer equal to O or 1; p is an integer from
1to 10; and R15 is a nenber selected fromH, OH,

W@ e@biozsari d, said nodified sialyl residue andP&i/asSI0&p0870
wherein Siap is said nodified sialyl residue, wherein

ak% %&Eteag& 25 a%uﬁs%hﬁea Spuﬁsﬁgiﬂﬁt@ﬁ@l-@gcﬁ'l jled sialyl

e an Siap. 12. The peptide accor |ngto
cleaf md]ﬂ arammgens nndepentleatty selected omek o0 andan

i du di t I
PP R Sob et aoTDSsBE g g OO Lo o

Col ony Stl mJI ating Factor peptide. 14. A nethod of
preparihg aThepdptide aewedihg tdelaing1,ohidreinkaidsdysyidinkiny group
conprising: (a) contacting a substrate G anul ocyte
has a fggnelapelsetedfionti ng Fact or peptide conprising a
gl yeppyl moiety selected from wth agfEG sialic acid
dondr hgw ng the forrmula: wherein a i
cont a Hg a product fromstep (a) wtt
transf PEG si,al i c acid from said dong OHtotE§ Gal
of sai \eby, under conditions.a 0| g
R16—>qﬁop sai d| trarfsf€r. 15. The rretFRdeX?ofOcI ai m &
941|<pJ|s' lgr to step (a): 5 0
|substm'bte andt ocyte’ (o4 ony Stl n'ul atlwg Facit or
R17—>16ept| de inr& suitable host. 1&R'7FkKt nethod & claim

wherelDs is\Ofweriei n said host is selected froman insect cell
and a mamual i an cel | .

5. The peptide according to claim 4, wherein said glycosyl linking group

has the formula:

OH
OH
OH ,
o._ R /GaI—GaINAc—-g
R16—Xx2 O 0
XS_C‘? NH R
R17__X4 R4

in whichtis O or 1.

6. The peptide according to claim 5, wherein said glycosyl linking group
attached to said amino acid residue has the formula:

OH
OH

OH |
Y R? _Gal—GalNAc—AA

R16_)|(2 O \AJ\I‘
Xs—ff )\NH R
R17_x4 R4

wherein

AA is said amino acid residue of said peptide.
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AN B W

17. The method of claim 16, wherein said insect cell
is a Spodoptera frugi perda cell line. 18. A nethod of
wa@eooatov4as7 ng i nfl ammat ory | eukocyt e product i onPCTUS2006/000870

manmmal , said nethod conprising adnministering to said
manmal a peptide according to claim1. 19. A nethod of
treating i NtRCGLESE heépiide GetRk@AE td Elaie6whdeestd ansiab deid
met hod conprising the step of administering to the

residus ists reemberrselentsd dtonpserime pe freefinéiccor di ng to claim 1,
effective to aneliorate said condition in said

subj ect. 20 auti cab. i | 2R h
e ek STy ORS FRERUbLERnE O OMAEL, GRS 0 b
aminoacidaedisi@e bOSBQaIMINQ:1and a phar maceutical |y
acceptable carrier. 21. A G anul ocyte Col ony

St ) o O el e COUP 8080, BLXEO i
residu?rgsggreﬂﬁﬁ%iagg?siﬁﬁi Ij.’>3%ﬂ6‘EI%}Ib, NOwki ng group conprising a

ified sialyl residue having the fornula: wherein R2
is H CH2OR7, COOR7, COO or OR7 wherei nR7 represents

H, subgf{ituted or. ' I r ! .
o Snchhes LB o ASRE e P Al e
least on® @BRes ¢inking Gelpaingdisingarsubstrasustns thavinpelte formula:
unsubstituted al kyl, OR8, NHC(O R9 wherein R8 and R9
éare i ndependently sel ected from H substituted or

@NA@UL@Q;)paLKRhs, supgt i t ut ee—ef(CleNBLBStGal)t-edia—R"™
het eroal kyl or sialic acid; s bs an integer from lto
20; f is an integer from 1to 2500; and Qis a nmenber
whereie| ect ed from H and substituted or unsubstituted Cl-C6

akksyils said modified sialyl residue; and

p is an integer from 1 to 10.

11.  The peptide according to claim 10, wherein said at least one glycosyl

linking group attached to an amino acid of said peptide has a formula selected from:
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22. The peptide according to claim 21, wherein said
nodi fied sialyl residue has the fornmula: 23. The
W(p%(plbmm«accor ding to claim21, wherein Qis SECBUS®U6/000870
fromH and CH3. 24. The peptide according to claim 21,
wher ehsvrsaig, pepti de co se J-€ e gl ycosyl
['inkin gr(g chorrprl Si nSmA gas{ﬁ uctﬁé"@_ﬁgw ng the
f or mul AA — GRRA:={ SR - Sia R15 wherein R15 is
sai d deified sialyl resjdue; and p is an integer from
1lto 18inr25. The peptide Macording to claim 24, wherein
said at | east one glycosyl linking group attached to
an anip@ acid of said peptide has a fornula sel ected
fromvl /v {c)t Man (GERNAC- Gal) p-R15' AA- G cNAc-
G cNAc I\/a I a VT (Fuc)t Man Al A G
TR A R clonate 8o n (G cNAc- Gal)pRL5 vL
L (FU% Man (G CNAC- GalNDanP— (BbRAC—Gal),—R"

YW (Fuc) Man—— (GlcNAc—Gal),—R'Y

AA—GlcNAc— GIcNAc—Man

AN Man— (GIcNAc—Gal),—R"

(GlcNAc—Gal),—R"®

Man— (GIcNAc—Gal),—R'®
[VaVAV A

(Fuc),

AA— GleNAc—GlcNAc—Man ;

[VaVa¥al ,
Man— (GlcNAc—Gal),—R"®

Man— (GlcNAc—Gal),—R'®
[VaVaVal (FUC)t

AA—GIcNAc— GIcNAc—Man

[VaVaVa ,
Man— (GIcNAc—Gal),—R" ; and
(GIcNAc—Gal),—R"
GlcNAc—Gal),—R"®
Man— (GlcNAc—Gal),—R"®
[VaVaVal (FUC)t

AA— GlcNAc— GlcNAc—Man

[Va¥aVal \
Man— (GlcNAc—Gal),—R'®

(GlcNAc—Gal),—R™®
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AA- G I IcNAc- GcNAc- M1 an v/iWs Man (G cNAc- GaO p-
R15'" (G cNAc- &0 p- R15" (d cNAc- GO p- R15' and

W@ BlosMAe a0 p- R15° (G cNAc- GaO p- R15' Man  PCT/US2006/000870
(A cNAc- &0 p- R15" v/VA (Fuc)t | | AA- G cNAc-

andcogaqq@%f_oh%&oﬂ / V Man- (G cNAc- GO p- R15" (G cNAc-

. . and conbi nati ons thereof wherein AAis
whereBRi d ami no acid residue of said peptide;t is an

integer, . equal to O0.or 1; .p is.an integer from1l to 10;
2 Resid A srufsidie of sl aaidom 1 "ot sialic aci d,
S@isGn e le§ehl 9 Bloyh; resi due and Sia-Siap wherein Siap

is said nodified si alyl residue, wherein at |east one
Rp & ansintegérdfearad torl@naghi d nodi fied sialyl residue and

R' is a member selected from H, OH, sialic acid, said modified sialyl residue and
Sia-Sia®

wherein
Sia? is said modified sialyl residue,

wherein at least one R™ is selected from said modified sialyl residue and Sia-SiaP.

12.  The peptide according to claim 11, wherein said amino acid residue is

an asparagine residue.

13.  The peptide according to claim 1, wherein said peptide is a bioactive

Granulocyte Colony Stimulating Factor peptide.

14. A method of preparing a peptide according to claim 1, said method
comprising:
(a) contacting a substrate Granulocyte Colony Stimulating Factor peptide comprising

a glycosyl moiety selected from:

% GalNAc %——-Gal (Sia),
;and
with a PEG-sialic acid donor having the formula:
OH
OH OH
OH . 0
0] R /T_O OH
R16_)l(2 O (9) 0 o 0

X*—C /u\NH R N‘(

R17—)|(4 R4 <\ /N

aisOorl; and

wherein
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Si a- Si ap. 26. The peptide according to claim?21,

wherein said am no acid residue is asparagi ne. 27. The
weepbigaeaccording to claim2l, wherein said gPgTUSI006/000870

Ilnki ng group conprises the formula: in which b is QOor

g:)) i&‘ﬁactg@% RERLck ﬁ%nﬁs‘%gg(a? Wi dnQ@neit Malanstéis PEGsiflic acid

I's an inteder from about 200 to about 300.
29. Thiopepididdeonado i Gig of said|ghyaesy moigivevisen candidons
amino acid res menber sel ected from serine or
threon?ﬂ?é‘.’pr@%tlo’i' dH@B“fafFlde according to claim 21,
wherein said peptide has the am no acid sequence of

SEQ | ¥, NOrhelmethdd of blairp @p} futtbereagridinggptiar tolsteipr()30,
wherein said amino acid residuye is a thre

0 .
posi t i O exygssiig sayubptpate (uanujocytColppy Sﬁ@ﬂkﬁt@gaﬁaﬁm peptide
according t wherein said peptide has the
am no acid @eaqggg%@‘g%é?t SEQ ID. NO 2.33. The peptide
according tg clajim.3 sai d. {1 Sglm d.r.esi due

is a tHeoni ]ﬁf‘emﬁ'ihoﬂé P]laflﬁﬁrsﬂg CIg 5 RiceS frogyan igsect

ceuaﬂaegﬁglgngjlalp&qparl ng a Ganul octye Col ony Stimul ati ng
Factor peptide according to claim2l, said nethod

gglf’f’g;lyig]g nEf‘%\%\ ﬁ.ﬁﬁ [92 g agPQSE\gﬁé'rge 2l 1g§e|@g @%Hs%%&a\égoptem

ﬁugwg}mgyinenm ety selected from: with a PEGsialic acid
donor having the formula: wherein ais 0 or 1; and

18. A method of stimulating inflammatory leukocyte production in a
mammal, said method comprising administering to said mammal a peptide according to claim
1.

19. A method of treating infection in a subject in need thereof, said method
comprising the step of administering to the subject an amount of a peptide according to claim

1, effective to ameliorate said condition in said subject.

20. A pharmaceutical formulation comprising the Granulocyte Colony

Stimulating Factor peptide according to claim 1, and a pharmaceutically acceptable carrier.

21. A Granulocyte Colony Stimulating Factor peptide comprising a
glycosyl linking group attached to an amino acid residue of said peptide, said glycosyl

linking group comprising a modified sialyl residue having the formula:

HO
OH
RZ o
OH
3"0 0
R3
\ NHWNHJLO/\/{O\/QO,Q
R 5 s f
wherein
R?is H, CH,0R’, COOR’, COO" or OR’
wherein
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(b) contacting a product fromstep (a) with an enzyne
that transfers PEG sialic acid fromsaid donor onto

w0 b@e@2d4biAc, Gal or Sia of said glycosyl noietRCT/UfZIE6/000870

conditions appropriate for said transfer. 35. The

met hod 0& g‘;és@h@}?%ubswt&d@fmgmmtéa A lcﬁréu%utﬁt@d Bt e
(a): xpressing sald substrate Granu octye Col ony
Sti rrul atl nguﬁﬂlbstduteplélpter@@(yln a suitable host. 36. The

R SR s Gt Trinarab] SRR S bt REgEer Efjuied

is a Smgippj@rgﬂfg(ggﬁmr da cell line. 38. The nethod
of claim 34, further conprising contacting said

peeieiie wi t h met hi oni ne. 39. The nethod of clai m 34,
furt NeRoGATRY b iAfloeRIdRG <SR (Bl HPUELANIAD: SRl srouted
pepti de, erein ee hronrne I's presen uring

sai d puri fyhulkgl, 4Gbstituteeéhasubdtitaed l‘mbmh]klygor sialic acid;
inflanmatory | eukogyt e pr oduction in a mammal , said
e AR 1 286ini ni stering to said mamal a

p?@dn%te@&ﬁ?&rﬂ'lr’cg 2560;Gha! m 21. 41. A nethod of

treating Infection In a subject in need thereof, said
€} ik ednerobgyselsétad) froineH shé pulsstitethominstlsstituted €oCs akkyl.
subj ect an anount of a peptide according to claim?21,

Subj ocfa” 4 AT AR R e BRE A ViR bR At gyt

residukh@s ﬁeamﬂhﬂgyt e CoI ony Sti mul at| ng Factor peptide

CHs.

according to claim 2l

I and a pharnmaceutically

acceptable carrier. OH
HOOC_ o
g__ o OH

o]
L NH\n/\NHu\O/\,(O\/gO.Q
0o f
23.  The peptide according to claim 21, wherein Q is selected from H and

24.  The peptide according to claim 21, wherein said peptide comprises at

least one glycosyl linking group comprising a substructure having the formula:

%

(GIeNAc—Gal),—R" ; and % (GleNAc—Gal),——Sia—R"®

wherein

RY is said modified sialyl residue; and

p is an integer from 1 to 10.

25.  The peptide according to claim 24, wherein said at least one glycosyl

linking group attached to an amino acid of said peptide has a formula selected from:
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VY (Fucy Man—(GlcNAc—Gal),—R%

AA—GIcNAc—GIcNAc—Man

Vv Man

YWV (Fuo) Man

AA—CGIcNAc—GlcNAc—Man

S Man—— (GlcNAc—Gal),—R'S
YV (Fuc) Man— (GlcNAc—Gal),—R'®
AA—GIcNAc— GlcNAc—Man

o Man— (GIcNAc—Gal),—R"®

(GIcNAc—Gal),—R"

Man— (GlcNAc—Gal),—R'®
wunun

(Fuc)
AA—GIcNAc— GlcNAc—Man ’
[VaValVal \
Man—— (GIcNAc—Gal),—R"®
Man— (GIcNAc—Gal),—R'®
[(VaValtal (FUC)t

AA—GIcNAc— GIcNAc—Man

[VaV AVl

Man—— (GIcNAc—Gal),—R"¥ ; and

(GleNAc—Gal),—R"

GlcNAc—Gal),—R"®

Man—- (GIcNAc—Gal),—R'®
[VaVaVal (FUC)t

AA—GIcNAc—GIcNAc—Man

[VaVaVa X
Man— (GlcNAc— Gal),—R'®

(GlcNAc—Gal),—R"¥

and combinations thereof

wherein

AA is said amino acid residue of said peptide;
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tis an integer equal to 0 or 1;

p is an integer from 1 to 10; and

R is a member selected from H, OH, sialic acid, said modified sialyl residue and
Sia-Sia”

wherein
Sia® is said modified sialyl residue,
wherein at least one R" is selected from said modified sialyl residue and

Sia-SiaP.

26.  The peptide according to claim 21, wherein said amino acid residue is

asparagine.

27.  The peptide according to claim 21, wherein said glycosyl linking group
comprises the formula:

OH
HO

HoOC_ o HO

é—GaINAc—eGaﬁf Q
b H
N O OCH;
NH/“\M/ \n/ \/\Go/\/)
OH s f
(0]

in which

bisOorl.

28.  The peptide according to claim 27, wherein s is 1; and fis an integer
from about 200 to about 300.

29.  The peptide according to claim 21, wherein said amino acid residue is

a member selected from serine or threonine.

30.  The peptide according to claim 21, wherein said peptide has the amino
acid sequence of SEQ. ID. NO:1.

31.  The peptide according to claim 30, wherein said amino acid residue is
a threonine at position 133 of SEQ. ID. NO:1.

32.  The peptide according to claim 21, wherein said peptide has the amino
acid sequence of SEQ. ID. NO:2.
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33.  The peptide according to claim 32, wherein said amino acid residue is
a threonine at position 134 of SEQ. ID. NO:2.

34. A method of preparing a Granuloctye Colony Stimulating Factor
peptide according to claim 21, said method comprising:
(a) contacting a substrate Granuloctye Colony Stimulating Factor peptide comprising

a glycosyl moiety selected from :

g———GalNAc g——Gal (Sia),
;and
with a PEG-sialic acid donor having the formula:
HO
OH
@) 0O R2
N o]
HN [ OH
aeSsans ;
Sy ) R3
N—\S:,\OH © R4 NHWNH/U\O/\/(O o
HO 0 § f

wherein
aisOor 1; and
(b) contacting a product from step (a) with an enzyme that transfers PEG-sialic acid from
said donor onto the GalNAc, Gal or Sia of said glycosyl moiety, under

conditions appropriate for said transfer.

35.  The method of claim 34, further comprising, prior to step (a):
(b) expressing said substrate Granuloctye Colony Stimulating Factor peptide

in a suitable host.
36.  The method of claim 35, wherein said host an insect cell.

37.  The method of claim 36, wherein said insect cell is a Spodoptera

frugiperda cell line.

38.  The method of claim 34, further comprising contacting said peptide

with methionine.

39.  The method of claim 34, further comprising, after step (b), purifying
said peptide, wherein free methionine is present during said purifying.
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40. A method of stimulating inflammatory leukocyte production in a
mammal, said method comprising administering to said mammal a peptide according to claim
21.

41. A method of treating infection in a subject in need thereof, said method
comprising the step of administering to the subject an amount of a peptide according to claim

21, effective to ameliorate said condition in said subject.

42. A pharmaceutical formulation comprising the Granulocyte Colony

Stimulating Factor peptide according to claim 21, and a pharmaceutically acceptable carrier.

110



