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O LI NKED GLYCOSYLATI ON OF PEPTI DES CROSS- REFERENCES TO
RELATED APPLI CATI ONS [ 0001] The present application is

wo edoawead3g o U. S. Provi sional Patent Applicati onCT™MOS2005/000799
60/ 535, 284, filed January 8, 2004, U.S. Provisiona
Patent Application No. 60/544,41 1, filed February 12,
2004; U.S. POoEINKEWEGLREIOSVIAPRION OF PRPYSDES
60/ 546, 631, filed February 20, 2004; U.S. Provisional
Pat ent Application No. 60/555,813, filed March 23,

01 570, 891CRANSRERRSEEESSHD RiteAiP evlar o
[002 F‘f orpe pRdsest @Eiﬁ%’c{j&n byreiféLloange Hc{){#l%& Si?ﬂ%%ﬁicﬁugﬁ No.

pur poses. of the Inven
60/p3 B2&hthilehiaanaiydh 20@4, 4.8 sProwisionhl Pdterd Applicatson 5o .&/544,411, filed

et e 0 T8 AP Hae R e PR PR GOTRR A agiegi cbruary 20,
20051; TBS. PrvisidhaSRiént Applib&ion Nél-goy3s, 18 PHied Mark #99300hE S,
adm ni stration ofw%&%cosylated and non-gl ycosyl at ed

Proyisinrial Batepighprlisgt i 6158, B, filesUMay 1|ghgw40e@gi efawhich are
: i | in t di gi ts. F
inchBRRSE FerB S terd PP Ml PP RS el aiPasti o o used

_.for treating conditions and di seases due to hGH
Fielbof thedpyentian g dwarfismin children, interferon has

I . . .
00520 BB Y RO LRI 504 60k oy o
thetapewtit weptides arldidpdde Aupmtsthatiatlui@Otidiket hifcobstion sites not present
) Ei mted the use of therapeutic peptides is the
in tge pildetype pentidiier ent i n engi neering an expression
systemto express a peptide having the glycosylation
[0003) t diho addirtistentinn lof glyypseyl gpepandieon-gycosyldtetbpeptides fohengendering a

rt, i.nproperly or inco et el | ycosyl at ed pepti de
pergan B Essptnser s Nl Ko v I s rpedieiaaliaranof cxepple, both

purfRiAt dnd G emihifint heRHAR Gsd Pfok ARV &InBRITRR tin@fis@Res due to hGH
al l ergic response. Ot her deficiencies of reconbinantly

defisianghoeg , gvgdspeiptchiddren] intsrfecm lsagkopwimativipd taetidiyy amddgranulocyte

rapi.d cl earance rates. [0005] One _.apprqach tq sol ving
colpRE p R BORR LR e PRI BRSSP g cefls
| ycosyl at ed peptide therapeutics has been to nodify
[00811% peprinciad factonhathas limited therusy oftherapeptie pensides is the difficulty

. Je ' WS |.fi ' d.fo .
o B8 P53 Al B PR SR PAFOB IR B i oyt
patgly efths vald-19pw péptitle! @s.is Bnoanr b ensinytopdBl drancdipletely
reconbj nant eukaryotic gl ycaosyl transferases has becone
glywaﬁrt ptdpsgan g ImupPErc, depdingioi neutiglinatien pk thefpeptide and/or

leading to the development of an allergic response. Other deficiencies of recombinantly

produced glycopeptides include suboptimal potency and rapid clearance rates.

[0005] One approach to solving the problems inherent in the production of glycosylated
peptide therapeutics has been to modify the peptides in vitro after they are expressed. Post-
expression in vitro modification has been used to both modify of glycan structures and
introduce of glycans at novel sites. A comprehensive toolbox of recombinant eukaryotic
glycosyltransferases has become available, making in vitro enzymatic synthesis of

mammalian glycoconjugates with custom designed glycosylation patterns and glycosyl
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manmal i an gl ycoconj ugates with custom desi gned
gl ycosyl ati on patterns and glycosyl structures

weomsimiies See, for exanple, U S. Patent No. 5p@T6SB8Y000799
6, 030, 815; 5, 728,554; 5,922,577; and WJ 9831826;

strubRRB P3ds3018 3 8 ee, FoFRIRTS 108 TPficht N&@Qﬁb 980; @,081,81515,728,554;

mani pul ati n t’h t t f gl
5 95T Tpawt OS5 Liape bSO 18085 ahd EORBEBINEA i th one

or nore non-saccharide nodifying groups, such as water

[00(%]' Ul ﬂ?ﬁ?n%tﬁ@ﬁ@;au@%hr@ﬁhﬂﬂk@f&e pb Ebyﬂ’esryl hatlps bapolypeptides,

onj ugated to pe
oy PRIy CArT b Disaa o8 M IERDE1cs A PO ICSBAP G ihg groups, such as
Watéﬁ%ilﬁv?ggélﬁrﬁl%{éqﬁ &eﬁ@laﬂj}eg@l?gﬁ AafhhsttReh ‘é‘gﬁj ﬁgat&chﬁ) peBtldes is

For exanp
polﬁ@eﬂlylfbn& é@cBB Z“}?Eﬁ\/)t Shetusabf ])’Eﬁhts dedeize pcptlderthmmlélm? bas been

deniogeRiEAa 5B e ERPVBRE Y Q6 PRE e R YBP 1 b Rat No.
4,18 YEPDavidbs %?ngﬂfsblg&strﬁnﬁﬁﬂﬂﬁl% eﬂ1€"ﬂb’1@'?&ﬂiﬂe§ kich, astehﬁymes and

cl'earance In circulation’is ed due to the
peptide haasmds smzpéecbﬂo Iioﬂb@tlﬂl'ﬁe(gbyqom g%E@) afpolymropylene glycol. In addition

o B ) e O T B

Raddf z%lfaﬁ%efPEGkb%H BE JfiMOMBpeptipahiqdestidim no acid
mcr%& L e (see e. ﬁH S Pat ent e?k; 4, (5%8 538 U. S.

00 A28 B e LB s o

spebific Bohdiah &Muﬁ%&gld@@mln@l@ad rasiduer(eaeghe. | UeS. Patent No. 4,088,538

U 55 Ppteapupc 85 ¢b 5. Ben W 8410348205, PUGORYOI HIHESemd PCT

wd 9?/ gﬁgfbﬁ; Al e Lk ?fyf at@&lhﬁ%qimlt 1¥ER ! throlish AdRE-spBeific
non specific man ctlve resi dues on
oxidatiRAdf g@lﬁobﬁqkﬁdm on® glgapeptide (senedgVEAdA{05332)of PEG
nol ecul es has its drawbacks, including a |ack of

[OOPgFD gLd Yor gqe&:ﬁﬁ: rﬁétﬁl 15, gél?@lﬂ?}llene%%ob h@adRash Birdridodh, non-

uctl on b gi cal” or enzymatic activity
spe@fﬁctlhﬁmeem fedeive Thadwes one, peptide baekbene ddtedusss, tmdom addition of

PE Eiggé}gg gqt llgp%tlﬁégé\%l?aﬁ%%ﬂ%ﬂgcﬁglg \éllasckeoghpﬁlgg%ﬁelt ltog%% ﬁ%ﬁ)roduct and
the E%ngblllﬁ’y R RHSH 7@ |bﬁ)1 (%&ﬁ o Elhza}'lrﬂa‘.t’lc hetivgesfbe peptide. Therefore,

uct” 1's superior. Specifically I'abel ed,
for oy duneonof tesyepeitic ph@t@&eﬂ}iqrb’stlzéaﬁn Beatpgoidatisetlisin the

for{%a%{ng g{ f!? %%%hgcﬁgx fqb%getdl 2 n%lg'd% i Zc¥e %Qsérhﬁllgf tflSmOﬁeneous product

lsﬁg&y&er or other label to a peptlde enzyme- based
ntheses have the advantages of regioselectivity and

[0@%? %o Eﬁﬁ Cli}hlgbélgcrlf Eﬁ%g@ﬁé Plg Pg@ c‘qu&ﬁ]zpt GRicOEarPbZ BB oed in vitro

sy t esis 0 I des are
thrEh @S b dridtdneyase sUflkeghe typicl ybi-speesicemetheds for attaching a

synthetic polymer or other label to a peptide, enzyme-based syntheses have the advantages of

regioselectivity and stereoselectivity. Two principal classes of enzymes for use in the
synthesis of labeled peptides are glycosyltransferases (e.g., sialyltransferases,
oligosaccharyltransferases, N-acetylglucosaminyltransferases), and glycosidases. These
enzymes can be used for the specific attachment of sugars which can be subsequently
modified to comprise a therapeutic moiety. Alternatively, glycosyltransferases and modified

glycosidases can be used to directly transfer modified sugars to a peptide backbone (see e.g.,
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ol i gosaccharyl t ransf er ases,

N-acetyl gl ucosam nyl transferases), and gl ycosi dases.
wab@se7Easzynmes can be used for the specific atPEOfm®n/000799

of sugars which can be subsequently nodified to

U.S¢ Pmaﬁﬂ 6833d)eh@DES! tPat‘enmAppliQatloﬂ%BﬁMbhy 20030040037,
| 'transferases and nodified 8}12@03' dases can be

20046100, 204611 200HOT 55 e 004 apesaeb ORI ele

B ARG, oG08 ol o

syntie04 O1kBRARGre 200 B ¢. g2 O0AL2AS 3Bal. @nebolydr. Res. 305: 415-422
20040142856, each of which are_jncorporate

coisresdié il Folen S T St pecaporaisd herein by

1@&%5 tic synthetic elenents are also known {see e.g.,
amarnoto et al. Carbohydr. Res. 305: 415-422 (1998)

10038 ciresPony ey it RERE ey DY HPHP R Reted L aY] OB N-inked t
asp&ag@e g%@' &ﬁkﬁﬁt 5@ ALItRAGH §6kidlarnl tHEORRR bl RS niddt ffManedor

't nked to asparagi ne and nuci n-type
recﬁlbmmkt@ﬂydoprcﬂanlth@ammtmh rénfnitweately enataB pobypeptidd eopmise an N-

or (ﬁj 1'n]§? glgfg:{))sg a§1onr? gﬁﬁ%ﬂg gwrf?aﬁyg UCt dS squencr%b In other cases an

exi§dgl NPy 18 vE SEynay | b@ theSh¥cRichs fdrakd atﬂfchlhhﬁﬂ df ahbdiyiyg group (e.g.,
am no aci d sequence. In other cases an exi st

a wgtey@@bblealr iventersiinselusble odymere.dheapeuiomaisties ptor biomolecules) to
the (?P e or C{‘Egggllnungto(fif eS¥l oge[tlgéjgt tfl%t es?tg ’rréa%tc%geee[n ﬁf&e&ipelb‘fe decrease

olyners, I'C noI etl

in lﬁéﬂ@gi@hl RtOHP b e R S)pe ‘@det HEhue mlhey@gm maéd in tre aat ﬁoamﬁmds that
of such noieties at that site ma ﬁgq undeS|r

pergnéichaslathe nreriss GrAinCAe lygepylaian sigs a@ gle W,gbpqealée y dlrect the

mog cahéﬂg{tﬁ S t%s need in the art for nethods that
Rt e preci se creation of glycosylation

?r:)glie? i ?2? i gﬂeo? blté@&%“ ‘EQ%QQ@EMIE@%N[E | NVENTI ON

[Odlggi]t]kg hfscé\fe y?oﬁfh%‘b?é‘s@ﬁtﬁn@énﬁ%ﬁ SR ERSRMtic ggy&ﬂbhjﬁgaﬁdh%actlons

oconjugatlon reacti.ons can
carﬁmpleélﬁcail}} bﬁrgem@et(bdinkcﬂ gytasylatidn gitsseodyd glyicosyl s¢siduss that are

aﬁ%ﬂgd: E?s?ﬁ‘é%?% g%gp@yiéﬁo%ﬁtés L ﬁl?%t@?grgied%s-}lﬁﬁi glycosyptlon W&an be
Sl"&ln\éﬁ% ¥ 18Ry fepBdE Bf) aﬁ&néthxte@ﬁ RSt davietigtr@ludkd titd ¥ peptide by

de or, alternatively, they can be introduced into
uaatmapmoderdbgglmhepne@@nt ipysobeipiayidgs pelpensides eprprising mutated sites

su1£q%¥ efg)t ?8]?1%1%8% %rﬁcﬁ@&n%?%gggdﬁ&é bﬁﬂoﬁ%ﬂi@egp In addition, the

preRORARAAGA boAides @rﬁﬁiﬁtﬁistdfﬁfa&rtgl‘saﬂepélypép’udad and uging sucheolypeptides
(8resent I nvention provides nethods of maki ng such

ot psemeseutisal sampositians tharen! 106 theasansutig ggata}?&ﬁsor
[O(ﬁ?g ¢ ﬁxillj tg Iﬁ(r:sqlaslge%mfﬁes ntvér?tﬂ)% ﬂr@ﬁﬂ% &tk If)%[ﬁ')@ﬁﬁﬁé domprising a

mutant peptide sequence, wherein the mutant peptide sequence encodes an O-linked

glycosylation site that does not exist in the corresponding wild-type polypeptide.

[0013] In one embodiment, the isolated polypeptide is a G-CSF polypeptide.

[0014] In one embodiment, the G-CSF polypeptide comprises a mutant peptide sequence
with the formula of M'X,TPLGP or MIBOPZanTPLGP. In this embodiment, the
superscript, 1, denotes the first position of the amino acid sequence of the wild-type G-CSF
sequence (SEQ ID NO:3), the subscripts n and m are integers selected from 0 to 3, and at
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[0012] Thus, in a first aspect, the invention provides

an isol ated pol ypeptide conprising a nutant peptide
wG@e@semass wherein the nutant peptide sequencePEnUSIIET 000799

an O |inked glycosylation site that does not exist in

leask Bfe 60X 288 BRI dhre@niné belsdritp candohhdeRbiedRan &&Qﬂftﬁ andBasithreonine
enbodi nent, the isolated polypeptide is a G CS

or spnncy plwtdpm@y of tBsemojgiicy rﬁem@?ﬁ%mmb'rsplecwﬁe A@Q}Sﬁhls embodiment, Z

oS BRLLP ABRES e h BOR DR PRt

MG m@;ﬁnﬂmvf I{l ﬁhﬁ)tﬁﬁm&ﬁlﬁﬁimgﬁ tha G—@Sﬁqbgq)epﬂitb dontstses a mutant
ositio

pepbilosrInems RelvetdBme R Rsmsss chbRe iag sev dH, Wi BLce.

M@TﬁLQ@t ﬁﬂ@fﬁﬁéﬁ'lﬂﬁr%&mm tMV%)anLm ‘%\H%S)??LG‘P”MG@TPLGP

reoni Nne or Serine re than one
MAFHTSS SPLGPBané MARERIGPA. or serine, the identity of

[Ooimten%%ﬂﬁgr@ tglg ?_‘bﬁg? h&)ﬁptg{e%glsesﬁ%ﬁi%tam pephud% sequence
with %&%&ﬂ% o@WIlrI‘PX&B@ @d P N’{/}ﬁé BRBbdiARNCAE BfRRICHRN 1, denort]es the first

Inclu " I'n anot her enbodi nent
posﬁldﬁSFf tb@hmpmpmdc@qumwsp oif theswidd-trpe AhCSPepqucatec QA ERNO:3), and

Sel ecté%_dls%{lo ?é%%elsg}%ql_g_ﬂéﬁtq\gns' S E%QO]C %ﬁ%& is threonine or

SCI‘IMQ%TBLVGEGH otR@he IYBE m@thr@ﬂ%d\%ﬁgﬂh% ideRRF 2 these
I'n’ anot her embodi ment, the G CSF polypﬁg;éggsgonprlses
poly

mowtm tsandeppaiﬁmﬂaeel@etqde hreenofher I@thhélmw, peptide

COIH]%I?.F&? ggm?% pFPtll%et SGEB?)ICF 3¢l ﬁct%& ttlﬂg S cﬂl@ﬁée% %8£:H§t1n f MTPTLGP
MTHTGINGP WITETEL 0@, FIGER)GR, quemss? SE[Q‘P@TPMIPTGBM’%LTP

BRI M T se a OP TP 3g.
[00§'§ff] o'ﬁ?eﬁ teHl% di ?1?.%{ Afe é %‘EF g@lgrﬁ%étidé bR RSLY Y ufht peptide sequence

eties'iIs
w1thﬂli’@ﬂ>€llﬁd&trﬁf |I_}G)$5éB§Ic(EE vheteain #rcupascriptideitestht positien of the amino

F pol tide compri.se ta t.i.d
acigin thecbld §p6 b CRE SSUR AL SLIEBITS Pl 5 BB e ggareitine,
MR |
s LT R S A s g 010,
In mwhdwsmm@nﬁm&s? po[y@adteﬂe chmpaisest etmutaehmmdﬁrémuence

k5 5 SRR R RS BuTY RS RIRSH S oL, nd

LG@q@gﬂscrlpt denotes the position of the amino acid in
the wld type G CSF am no acid sequence, and X is
[omrns in ahmlhae,r esthotlinesnt,4hg GrCHE polypeitigeicompeises amutant peptide sequence

mqﬁastfl%?p aecgf&dzgépm g ]%’ngéertehr gglléqeﬁsc te (?r%ogég%he ?&%tl(ﬁ‘l of the
amideRid RohY RERt G ah RS Rl Bdhiedt, HEAM,Ide maquardadependently

selected from threonine or serine, and m, g, 1, and n are integers independently selected from

0 to 3. In another embodiment, the G-CSF polypeptide comprises a mutant peptide sequence
selected from the sequences consisting of: P ATQPT, P'*TLGPT, P'*TQGPT, P'*TSSPT,
PI2PTQGAPT, PPNTGPT, PALQPTQT, P ALTPT, P*MVTPT, P ASSTPT, P'*TTQP,
PINTLP, PPTLQP, MAP'®ATQPTQGAM, and MP'*ATTQPTQGAM.

[0018] In another embodiment, the G-CSF polypeptide comprises a mutant peptide sequence
with the formula of PZ,U,J qP6IOanBOC wherein the superscript denotes the position of the

amino acid in the wild type G-CSF amino acid sequence, and at least one of Z, J, O, and U is
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sel ected front he sequences consisting of: LGHILA,
LGSSLA, LGYSLA, LGESLE, and LGSTLG. [0017] In

wa@p@thansenbodi mrent, the G CSF pol ypepti de conpeCT/E820%000799
mut ant peptide sequence with the formula of P129Zmiq0

seléc%@d'%?oﬂ@l%@ﬂlﬂe bpﬁrﬁé,%ﬂﬁﬂ{dnﬂho@Qﬂaﬁi &= 17 1pO%hd 10R tekonine or

the amno acid in the wld té(e G CSF anm’no acid
serlge,cﬁaelm tseindepeddentlyselegiednd ad & ase ianyiupehacizedianying a¢id ot glitamate,

IH’? gétehéle %ﬁ'g g)gaé%r ?ﬁ%fg 1n8@eﬁ@%1ﬂ? ﬁefe&%dd:r gég 3 ah? another
emBsRinbeYthe GOSF @erypepttdeesoﬁpﬁsé‘s PRlREpéptide seqnmée shste’l from the
mut ant pepti de ue sel ected from,the sequences
Sequeises SUISHEnET: BITERSCE AT SYAGIFIIBHA P iSRG datb 1 PULSSC,
s R e A S ey e SN

LGM@@N@WN@P&MWP@SM POGTE] add'SLGAP*TAP®'LSS.
anot her enbodi nent, the GCSF gpeptl de conpri ses

(0039} Lranohep embedissgtibr G CRFme!L YRBUIqSORupriSes f mutant peptide sequence

I I
IR 8 1 R SE SO RS postion o
the ammmacad: irdSBQJDaN08, amhat ledst beasf 23000k, (& 0, B an@ X asidireonine or

s SRR S ThARE D! By & 355 L0y SOGMIC IO ey e

-

"1ndé niBHBPENAeRL |Qy ispBRAIBAR, Rﬁda@‘ijs (ﬁ)tﬁ)‘h@ll}aﬂy Nﬁ%?ﬁ‘l‘bgpﬂ represents

no aCId or g ut amat e,” and q, r, n, and o are
anyi tmtchggcé amfiegeadhrbsidue pr gkytaemte dmﬂ ROPA D I:t1H 03m, B,nmd t are integers

mdﬁle”??ﬂtg%% DTG e earibe B RTR s SOERE ki tae

b&fnh\ﬂﬂlt% %1&65% dlce sE6ddSHOG thé&cﬁéﬂce?@bhs‘ﬁﬁfﬁ of:
61L PTQG P61LSSC, LG P S5
mg g@ﬂIQQ@QTE GCABE, RE A9 TSSAP,

QP?GEW‘E@W?%@P T IRk B L0 @@@E”SNTGP and

QPHéQypeptl de conprl ses a rrut ant pept| de sequence with
fornul a of %é_r P175XnB0ZnmJsYt wherein the
[003.9]0@; Wh%@n@emeé% he OLYRSRTiEE CQpRIISERA ytaRtipgpiide sequence

selegrfeg ér((?llngﬁ %qu@ﬂl:%s ?‘33T6T‘iﬁ\ﬂﬂwep éﬁTNiP @133<}th%ng pIBBOGTLP,

oni ne of serine’and When rore than dne of
andZ?ALJQQm’BQT@.ME)A B and X are threonine or serine,

(002 rcods GEmBRRG the ispisdphBIPLds B3 Lkl PavatRde.
[0055]: ﬂ%r&e&{nﬁﬁﬁrﬁt@n’caﬁk %gﬁ-?ﬁél?ﬂ@ptﬁé cBmplisdmt ﬁutaﬁlgﬁeé pHide E’equence with

e I ntegers indepe
thesfehmda eﬂPP?J@%B(QZUK”@QTIY@ mexetresupersbnms demate thmoo@t@smf the amino

B A T T -

alafinb ASHdhR iso@u@izéT%Pﬂ%onﬁﬂﬂ@?el&%\ﬂrorgﬁly&l@%ﬁme leucine,

valine, asparagine, glutamine, and threonine; O is selected from tyrosine, serine, alanine, and
threonine; and Z is selected from isoleucine and methionine; and U is selected from
phenylalanine and proline. In aﬁother embodiment, the hGH polypeptide comprises a mutant
peptide sequence selected from the sequences consisting of: PTTGQIFK, PTTAQIFK,
PTTLQIFK, PTTLYVFK, PTTVQIFK, PTTVSIFK, PTTNQIFK, PTTQQIFK, PTATQIFK,
PTQGQIFK, PTQGAIFK, PTQGAMFK, PTIGQIFK, PTINQIFK, PTINTIFK, PTILQIFK,
PTIVQIFK, PTIQQIFK, PTIAQIFK, P**TTTQIFK*’QTYS, and P'*TQGAMPK'“’QTYS.
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QP175TSSAP, QP175TQGAMP, QP175TQGAM QP175TQGA,
QP175TVM QPLl75NTGP, and QP175QTLP. [0020] In another
wepdsaiaresit t he G CSF pol ypepti de conpri ses a PCI/ES1005/000799

pepti de sequence sel ected fromthe sequences

[0023] 33 RaTARFAIBH) dile 63 THRBINP polF b3S RGPy sEXLBATERN péptidaRequence
W At e

amifi® 8ci8 PSRN0 3 %nﬁ' g‘fs l&?d’t@@ﬁbhp&ﬁmﬁﬁgﬁﬁ Bfdnthe™Hh AMther

pepti de sequence With ormul a
emhod P @8 ItkeaGkadlpaEpYise cwhpnms 2 IBulpEl RotidpsauderrakRctcd grom the

L e A PEb B
[0024] AAnaAbBEE é}ﬁbocﬁfn%!ﬁtaﬂie'}ﬂ}H b§1?b@1ﬂﬁl'e ROm ﬁ@éjs 4 Bﬁ%ﬁF#eﬁﬁdc Bequence

i s sel ect ed &P i ne, ani ne u0| ne
withythe derpilmef L g F)QTB eV Tgrhertin eumrm;pt(ﬂﬂmtesthb pom’eoh of the amino

i O T RELE a4 iy A AL 57 80 5 s

frons glueghiad, dlitami@aaa ydndl dyvine Ok delefed! i oM sertrl® ﬁﬂ%ﬂ%@ﬁme and U is
enbaqdi ment,. the_ hGH pol ypei)tl de conprises a nutant
selegigfh fTogrargiinfe sewines alaate and fqusinet e araberembhodiment, the hGH

poly{g g@fg@ﬁ%ﬁ%%%@ﬁ%%@ ﬁe@%%lég\c/gr}fs’lstlng of:

IPIIINQIE}TETPI”R

LE]%??“EE@&PQ%‘O%@ LRI @@&WME@SEI”RTG

el D S Bk o

withsthp forsmila pf ¥ BRHXLZ,OPESRio whbreunthafsupehscrqml Néer@edsdhe Position of
ne and

S J ted.f
the dpaRAE SEAIERRY R g it Sl eie Hophelana Al ggIcy Biline and alanine or
a cofdiRkiba BferébMNtig Qéled%@@frbﬁ%q@rtﬁﬂ%n%lﬁgﬁ%ﬁ g&ﬁfhefz RMhiebine:; O is

seqguences ConS| St ng o
seleqt BomATwriNsand BoRYing;and vdieh &€ isqurblaat, @eis thredrtise; Iaﬁl-lwhereln n

and BRert B S G R T 5 e R Pt Fe e e g pelypepide

com@fRtaambiast dék eﬁée %R@teﬁ'ﬂdﬂ@t&%&éuén@%&n‘s@ug@)@ Q4'FPTE

andxls sel ect ed fAﬁ;}utamc acid, valine an

IPLSREAVINER T LPEL.SRAY, étl@ SRTHLAR ne, gl utanic acid,

ering and_t.
[OOZ%E gn %Jﬂy Qﬂcﬂﬁ?r 0?11)??110’[ E}ﬁe atge Lﬁ%oﬁy%egl 8om811§ieﬁ%lﬁ % o@ﬂ&rmg mutant
peptic&tsequeIM \ﬂﬁBTHErSlHnbodl ment, the hGH pol ypeptide
es a nutant peptide sequence sel ected fromthe

100D TR L 20 s Pt B B PO O SR B ST UG B de
seqdeﬁ&%?&%&l MREERpPLERY ahg%rsqﬂgﬁGQIFKmo.

[0028] In another embodiment the isolated polypeptide is an IFN alpha polypeptide.

[0029] In one embodiment, the INF alpha polypeptide has a peptide sequence comprising a
mutant amino acid sequence, and the peptide sequence corresponds to a region of INF alpha 2
having a sequence as shown in SEQ NO:22, and wherein the mutant amino acid sequence
contains a mutation at a position corresponding to T'% of INF alpha 2. In another
embodiment the IFN alpha polypeptide is selected from the group consisting of IFN alpha,
IFN alpha 4, IFN alpha 5, IFN alpha 6, IFN alpha 7,' IFN alpha 8, IFN alpha 10, IFN alpha
14, IFN alpha 16, IFN alpha 17, and IFN alpha 21. In yet another embodiment, the IFN alpha

polypeptide is an IFN alpha polypeptide comprising a mutant amino acid sequence selected
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LETETP133A, LVTQSP 133RTG LVTETP133RTG LVTETP133ATG
and LATGSP133RTG [0025] In another enbodi nent the hGH
w@oloppenss de conprises a nutant peptide sequenReT/ub1005/000799
the fornmula Of MLBPTXnZnl OPLSRL wherein the superscri pt

frorih,thedgﬂﬁf) eénsﬁéﬂngsﬂ%wM%EERwﬁmmmg“? n SEQ ID
and i S selecg

99 ,9m phenyl al ani ne, valin )
CAMQBHGN TR BB AQSTD, e Y HARGWE T T MARRSIBL®. T stll
anthe? mn?A irﬁ%ﬁf fhe 11¥ a'l %% ,??P}%’ g{l e! 1'sn IgNlai3 hahl nlgocfg%e d&?orgprlsmg a

iI'S se rom 1 SOFelcT N

muPhOarhite acid sequdnoe @ﬂBd:tB@froﬁﬂﬁe ‘gl‘lﬁpoJoﬁsm’tlrfgﬁCf m ar e
i nt eﬁers sel ected from O | n _anot her enﬁoodlllqe

IR NG BT IS oY TG G THOYKESSIL B T another

e R RPN ER L RB R W%W%ﬁ%ﬁ?.@m?ﬁﬁﬁ% mutant

aminp asid dehu@b@kél@cfte@ffbﬂdhﬁgrduptcb&sﬂ;thg dfGH pol ypepti de

990&4?%% ‘E’cﬁ%ﬁﬁwﬁwﬁﬁﬂg’;t TR R SRR o

gés SIRARN
tsgifejcyt ed ?r om M 1APT§1§PT| Iﬁlﬁan%(ﬁgﬁgﬁ’gﬁ%%%smeq% ha

polgptpiidé GOREFN alplzen® pblypemitde edinpesing imeutastaingine deid sequence selected

N

VWEV@W”F@T‘PEWE]@SRIWU&@W@C@M Ve TE BEVRIESSIL 8Adn yet an
t he "pepti de sequence corresponds to a region of |INF

anoahep lkebadineent, rﬂge E‘N; elpbe pelypetide hS)WnIENl algkq)7 ol ypeptidenepmprising a
ol i et e PR B e BRe RS Se b a0t | e
99CW|IQEWG&1TEFPmNEImLé‘ﬁb@ﬂI 9P®VI%GVGV1@TEMNEDFIL113 In still another

ypeptide is sel ect ed fromt oup consj sti ng of

em clrdnﬁampﬁ@ JFNmipka psthypeptide sandFDidps, Pcﬂupelmtlﬁﬁ gowprisipg|a mutant
om0 R ALALR 1B A E N R dfh T, 2 P 14, 1PN

99CMMQEQ’GXEIE8‘RLME’IEDSILHé aAnf R GV PIGG POMIBSPLMEEDS 2. In another
| FN al pha E Ie%peptl de caonprising.a nmutant ami no aci

embedimenplc thed ENctphacp ol paptide sqnd G et Sralrgspéire Cotiprising a mutant

N T el

99cmﬁafiammmtmﬂmmﬁspml GJWQ@/EGWEEBLWEIBNHF oHa another

em‘g%cﬁlgllg%l/\‘g g!fﬁl og)lqgsfhj)gg% g@éﬁnq&@agfr o %:elp 1de co %Hsﬁg a mutant

am&%@é S%{{EEIQE&{W B5hthd gro@rb@nsmtlng of:
GVTETPLMKEDSI L11 n anot her enbodi nent, the

9"’CNF£&EM®%EBBILW$M K mda%?cwmcazr@mEme@gm d‘e In another
emgqxfggﬁlp‘r; Ig%qggl p al? }jpeé?f g 1saa% IgNS'a‘:I‘l(ojﬁ'I elrISCpolypep(ta’(c:ie comprlslng a mutant
amino acid sequence selected from the group consisting of:
%¥CVTQEVGVTEIPLMNEDSIL®, CVTQEVGVTETPLMNEDSIL"®, and
®CVTQGVGVTETPLMNEDSIL"®, In still another embodiment, the IFN alpha polypeptide
is an IFN alpha 17 polypeptide comprising a mutant amino acid sequence selected from the
group consisting of: CVIQEVGMTETPLMNEDSIL'®,
®CVIQEVGVTETPLMNEDSIL"S, and *CVIQGVGMTETPLMNEDSIL'"%, In one more
embodiment, the IFN alpha polypeptide is an IFN alpha 21 polypeptide comprising a mutant

amino acid sequence selected from the group consisting of:
®CVIQEVGVTETPLMNVDSIL, and ®CVIQGVGVTETPLMNVDSIL',
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99CMMEVGVTDTPLINVDSI L118,
99CMMQEVGVTETPLMNVDSI L118and

WO AOMMIOEEEVTDTPLMNVDSI L118. | n an anot her enboRlTE#1005/000799
the I FN al pha pol ypeptide is an I FN al pha 6

[0030]! IReset drilEaspestpthe Hivegtion preotvilel af iSoltedamicttis 8 eNeRling a
sel ected fromthe group, consisting of:

PolgBpli e EIRIIIR NS peptids, seg i thermmeEnsiptide gequence
encB s LIS B Sl T e o G AN N ding yild-type

polyheptitiy, plpdriecben bodinerit shengnckeicradid sheodingwpagpaptidle goRpeising a
sel ect.ed fromthe grqup cansisting of:

muigniRAD Wﬁ/ﬂmlieﬁl@}hlgﬁa expression cassette. In another related
. I ti . . .
eSS ST S B ALt i o e e

invéhtioal ypepti de conprising a nmutant am no acid sequence

| ect fromthe gro onsj, stin : )
[003]3@9@%%@‘@@\%%% %lepe congpn%l;ng a mutant peptide sequence, that

R T e

polysptidé, hiasn g farmmia salectahfrom: aci d sequence sel ected from
the group consisting of: 99CVI QEVGVTETPLMNEDSI L118,
and 99QAAGVGVTETPLMNEDSI L11S. | n anakher enbodi nent,
the I'FN |a| pha pol ypeptide is an IFN {al pha 14

pol ypepijAle GOonpRINARG-R MULARL am NRARCOE-ERANARSSX

selecteg fromthe group consisting of:

99CVvI ETPLMNEDSI L118, and

99CVI QGVGVTETPLMNEDSI L118. | n anot her enbodi nent, the

| EN al pha pol ypeptide.is an | FN al ph 6_pol ypeptide ...
whecgiin G SR B S P S Be  Redrosl resPEAbHAS pithin the
mu%g%?_lry%%l/@r %g%bﬁde* Bt ®fis a ARYAVT (e \ErMIRb L MYERARY ILrkdBty. In one

LMNEDSI L118, and
emigggyaE/avmeries MYEDS seler®d frem sialyl) gadastnsiiband Gal-Sia moieties,

enbodi nent . the .| EN-al ph I téde is .an | EN.al.ph
wh GRS e ch 88 sl PR ST AR Lok S B B
[ooszgl [2Ghethef £@PddiRNnUX QUMPESRISHhS tofgy:Of
99CVI QEVGUTETPLMNEDSI L118, 99CVI GVTETPLMNEDSI L118,
and 99CVI QGVGMTETPLMNE
the | FN al pha pol ypeptide is
21pol ypepti de conprising a nuflant
selected fromthe group c
99CVI QEVGVTETPLMN\VDSI L118, and
99CVI QGVGVTETPLMNVDSI L118. [ 0030
the invention provi des an @stiNat ed Yiucl eic acid
encodi ng a pol ypeptide conprising al nutant peptide
sequence, wherein the nutant peptid%Hsequence

one nore enbodi nment,

n | FN al pha

ami no &RPH sequence
of>

-

second” aspect,

wherein D is a member selected from -OH and R!-L-HN-;G is a member selected from R!-L-
and -C(O)(C;-Ce)alkyl; R' is a moiety comprising a member selected a moiety comprising a
straight-chain or branched poly(ethylene glycol) residue; and L is a linker which is a member
selected from a bond, substituted or unsubstituted alkyl and substituted or unsubstituted
heteroalkyl, such that when D is OH, G is R!-L-, and when G is —C(O)(C1-Cg)alkyl, D is
R'-L-NH-.

[0033] In another embodiment X comprises the structure:



encodes an O linked glycosylation site that does not
exist in the corresponding wld-type pol ypeptide. In
woee@sendekli nent the nucl eic acid encodi ng a poPgPERL0E@0799
conprising a nmutant peptide sequence is conprised
wi thin an expression cA%sette. In another rel ated
enbodi nent, the p¢ t inventi agnofprovi des a cel
conprises the nucleic acid of the present invention.
[0031] In a third aspetty aLg? pol ypept i de
conpri sing a mutant pepfi seQuence,” t hat encodes an
O linked gl ycosyl ati on 5&} that not qexisting in the
corresponding w | d-type poly de, lhas a formul a
selected from AA- O Gal NAc- ; and ® Gal NAc- X L
L/ 1 wherein AAis an amino acid sidg chain that
conprises a hydroxyl noiety that is within the nutant
in vAREY P8PA belRtiaRSHENGRIbsARHedalk§] 6t stiBélithisl BEusBsRuRH heteroalkyl
saccharyl noiety. In one enbodi ment X conprises a
grogp; g nsls sdeeted fipmahe itegeys fromd) taebewli00and Gal - Si a
ietie rei S i.d sialyl,
W"gﬁ élcatngéfff %‘%ﬁgﬁe&@% é\oq%%)ﬁsrrﬁgfh% esgr(l%\t%?réﬁdi fying group.
[0032] In another enbodjnment X conprises the noiety:
wherein D is a nenper Selected frgm-OH and R -L-HN-; G
is a menber sel e€t'&d Txom R1- Land -C(O (CrC 6)al kyl ;
Rl is a noiety conpris§ 3 sel ected a noiety
conprising a strai ght=1 ra%Eged pol y( et hyl ene
gl ycol ) residue; and IS i nker which is a nenber
selected from a bond( bstituted or unsubstituted
al kyl and substituteijjz;unsubstituted het er oal kyl ,
S

such that when Dis O4/ Gis RL-, afd whgn Gis -
C(O (C1-Ce)al kyl, DY - ~1n anot her
enbodi nent X conprises the strucCture:in which L is a
substituted or unsubstituted al kyl or substituted or

in whiglubist selegteddrdve theringiway irogr 6 ip20.and n i s sel ected

the inteagers . fr t 4 .
0SSR B BRI RS A88  30Bled Byponivgstc oo
isomhghlﬁebﬁdéaimisﬂsg 4 mafint peptide segrRnse écoding ah @-Blked

[0035] 'In a fourth aspect, the inventjon provides a |,
glyeasylesian sise thehdeasqohexipiingon dhg eryrasponskingwild-dypeqradypeptide,
[ nprising a nutant peptide sequence

an%%%% nésaﬁséglinked gl ycosylation site that does not
(a) exi gtombinantly p@dacing dxponditn®lypeptide,\apé pol ypept i de,
(b) enzymatically glycosylating the mutant polypeptide with a modified sugar at said O-
linked glycosylation site.
[0036] In a fifth aspect the invention provides a pharmaceutical composition of an isolated
polypeptide comprising a mutant peptide sequence, wherein the mutant peptide sequence
encodes an O-linked glycosylation site that does not exist in the corresponding wild-type
polypeptide.
[0037] In one embodiment the pharmaceutical composition comprises an effective amount of
a G-CSF polypeptide of the invention glycoconjugated with a modified sugar. In a related
embodiment, the modified sugar is modified with a member selected from poly(ethylene

glycol) and methoxy-poly(ethylene glycol) (m-PEG).
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conprising the steps of: (a) reconbi nantly producing
the nmutant pol ypeptide, and (b) enzymatically
w@bkopsomBat i ng t he nmut ant pol ypeptide with a nmedi/ismds/000799
sugar at said Ainked glycosylation site. [0036] In a
[0038]f Inranatheeeimbbditmennthe pharameputivdi eepditRhaionieRe dcefective
ition of an_isglated pol ypeptide conprisin

mﬁg,g”gggﬁ (@brnolereptide ehibe InFREREcogpaigated Withhe pro if?ed sugar. Ina
. Lati .
T T o Ay gl s FhncBhy K a ey Shbfhol BBl
polyethyjeaptgiydel) 4nd@thodyrpayethyidne giyweht(m-PEG).
pharmaceutical conposition conprises an effective
o0 e, o PR AR el e s ecive
am&iHp efhBRhulote n’iﬂé@dﬂhhgéjco%ﬂadtimlﬁaﬁﬂ%jﬂaﬁﬂo?gol‘ggéﬁicﬁ of the invention

menber sel ected from pol ygt hyl ene 3/_col
glyepsonivggted viithaempdified sugpiry bot Jelqted cra%) lineoB ge madified sugar is

e | t.t har paceut i gal .composi tion
moB 88 B SHBRBR Kot o B R i ot PR S b ety gpytene
glydédie(m-P¥EN! i on gl ycoconjugated with a nodified sugar.
In a related enbodi nent, the nodified sugar is
modi fied with a nenber_ sel ected from pol y(ethyl ene
h@ﬁ%ﬁ%

[0040]fa snpthgr,em & Bhyrmaceificaleongopitign)comprisgsan effective

B
In agrehated| enghoidem et cthe pitaiifte dcsulganiy neddified with A gndndtest e¢lected from

ol ypept|de of the inventjon glycocQnjugated with a
Polﬁﬁ@%fqnsgi@eaapé mgihoxyrRy! SaloBrBbas Ak Eehe modi 1 ed
ga ») . r .
O0BSo§ fFRApL B  ch FATAG!, SEKEE P oyt s
in ngéd/eitdald thaxaPEGyherpdOUOnethod @nmiphiess, edrbindkterergt totshid subject an

e R LB SR 55 At i gment,the
! ; Y DS | _

B nent St he. MBOITs o Suoar 1 5 Mot et (e i

gramodyss meetophagsbolanyratipuilatingtingtoictheragy ylo sinpthgnembodiment the

e YRS SO K S G50k b8R8k B e

propided isdbrogth Meeapye therapysubj ect in need of said
therapy, wherein the nethod conprises, admnistering
S » J
0018, AU S S5k 0L WUEBIBLGE 00 JRUBKTACA Sl b ppuen
frorh ey deypailed rdevdripeidnitisat Golichbs. t her apy. | n anot her
enbodi ment the therapy provided is

BRIEF DESCRIPTION OF THE DRAWINGS
[0043] FIG. 1 is a plot of absorbance vs. GCSF concentration for unmodified G-CSF and
glyco-PEG-ylated analogues in a NSF-60 cell proliferation assay.

[0044] FIG. 2 is a plot of counts per minute (CPM) vs. time for a rat pharmacokinetic
study using radioiodinated G-CSF and glycol—PEG-lated derivatives thereof.

[0045] FIG. 3 is a plot of pg/mlL G-CSF in blood vs. time (h) for a rat pharmacokinetic
study using radioiodinated G-CSF and glycol—PEG-lated derivatives thereof.

10
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granul ocyte macrophage col ony stimulating factor
therapy. In another enbodi nent the therapy provided is
wo paosofEson al pha therapy. In still another enpoOUS®N$/000799
the therapy provided is G owh Hornone therapy. [0042]
[0044]di FIGvhis agdpishbwingatie amtua @moﬁwﬂitefalbibodbcﬁ& igfmit:@ l&sirdlg
present j.pvent i 1.1 he parent fromthe detaile
tes CHIRRGiBE! OriGe e shspical Bpnd e beodithyiaed G e
DRAW NGS [0043] FIG 1 is a plot of absorbance vs.
[0043¢SH e fris mtplettafdhe fesultsofmpdighiegatic® GBS fatldwing radioiodination with

gl yco- lLat ed anal ogues in a NSF-60 cell

proltﬁfgl%%¥'gﬁ“1§e§§ﬁiﬁenfoo44] FIG 2is a plot of counts
er mnute (CPM vs. time for a rat pharmacokinetic

[0045] u dFL G I8 g Dletdif dheorts s ddnGeGdrated dtabllity studPBGelyad-®EG-ylated

degis(\é_e&g'l;ves thereof. [0045] FIG 3 is a plot of ng/nL
G in'blood vs. tinme (h) for a rat pharnmacokinetic

st ud sing radioi odi nated G CSF and gl ycol - PEG | ated

lﬂﬂﬁériﬁyﬂﬁ-i’&ﬂéén@m@éﬁy{e@oqfeﬁl(h@ 4 is a plot show ng
the induction of white blood cells in mce using

[00397 MOl G.i8cid 2 GlATSF tlendsultsasfiaaal 1V pK @detydlsitpothPBGlvh #tudthr
GCSF"£%O4Q@£IG 5is.a plot of the results of an
aggriégietabsin SVSI(BWGFW%E PlsERPIPEMhat i on with the
Bolton-Hunter reagent. [0048] FIG 6 is a plot of the

[0051¢ s FEG 90f apiotad thel resultsed agatalM pK tSyudstusthg wiflabeled G-CSF,

gl yco- PEG.yl at G . .,[ 004 IG 7. s an_expanded
Vi evﬁ%ﬁ\mﬁgiué aﬁgy%%ﬁ'ﬁ%@g%gkﬁg dﬁteﬁTegtbyé?aLItSﬁe results
of a rat IV pK Study using the Bolton Hunter

[00324 o BliGa B shaynpreprasertatiyr Bdiltiansfersdespifaserin ihe presen)invention.
[0051] FIG 9 is a plot of the results of a rat 1V pK
Study using unl abel ed G CSF, chem cal ly- and
gl yco- PEG PEIAILED DESCRIFIION OB THE BWENIGON FI G
10 showns representative sialyltransferases of use in

AbHrediaibgsent i nvention. DETAI LED DESCRI PTI ON OF THE

Abbrevi ations [0053] PEG
[0053b1 VREG el dpibilepegdygol); m-PEQ, meshaxyxpely(ethyleat igliicehePPG,

L) (PP Ly(propyl enegl yveal ) : m PP )
po Bt 5, gL BREBE) SRS ks o5 %, s o
gala@ebylc GaA ¢, NoaddiAgaladboamehyl Gad, aticesaGRN Ac, ®-Beetylglucosaminyl;
gl ucosyl ;. G cNAc, N ac_etlyl gl ucosamni r]yi ;
Man, mannosyl; ManAc, mannosaminyl acetate; Sia, siali¢ acid; and NeuAc, N-

acetylneuraminyl.

Definitions

[0054] Unless defined otherwise, all technical and scientific terms used herein generally have
the same meaning aé commonly understood by one of ordinary skill in the art to which this
invention belongs. Generally, the nomenclature used herein and the laboratory 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 ef 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 throughouf this document. The nomenclature used
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Man, mannosyl; ManAc, mannosam nyl acetate; Sia,
sialic acid; and NeuAc, Nacetyl neuram nyl .

woedosnitisons [ 0054] Unl ess defined ot herw se, BET/US2005/000799
technical and scientific ternms used herein generally

heriA¥Rd iHta5RRrBrobédifesdn aRSINHE cHerHRHO SidQREaY syHllRetifdescribed
ordinary skill 1n the art to which this invention

belaye prsribese vaelhkrawn gnd qonemendsremployed ie theset Hendardteghmiques, or

.ne | abor at procedur es. in || cul.tur I | ar
modjfiFat FRth et ARk RR M GRict R febes e i Eca Paffilh 21
[0058YdA D bhgbﬁb@lﬁiid@@de%bﬁbddh&iﬁnw deskitsuanyid thegRMRA labreviation for

oyed in the art. Standard techniques are used for

|
the nowresueingsnecharide feptGalh faljradds the camaeuraionatdheelyaesidic bond

(o G B baa L P i RSl oR TE RSP bRl imyotved in the
bon%?,ej N6Q3 8. 988 HANRE Adrhy or AAMIRAAR Tthéeducing saccharide (i.e.,
ECULARCLONI NG A LABORATORYMANUAL, 2d ed. (%989

GlcNdic). Bpeli sagchaaideds pretisehln e dysanppe sléor ageyvigwsystangdard glycobiology
Har bor . N, whi ch A4S, i d  her ei
w5 B, oD b OO S o Stgss 1999

[00S6]COlEsHacchhlided B RO dtret! © Havedhetuelng enddint A&on-reducing end,

| aboratory procedures in analytical chem stry, and
whegheyainet Bipsaerdearide gidhe radpeing sbd svindadt aredcang sigar. by asgqrdance
. ed. | tg 4 .d_ 1 ' .
i AT L Sl b8 BB A SR Rcing e
on thy iéfhaskthe aedhcilpemid oaltharightyses. [ 0055] Al |

oli gogacchari des descri bed herein_are descri b
Heen gries doid

d with .
[005H: ~ Absiermy nyglsicasidyior gRokyBycle gfersdey ec?g,yél%onuclew acids

: . ’ ¢ . : _ ]
OS85 NS ot RSB A B i 0 e s
form) Unldss specificaply dinitedntheftertnhencosgpassen gudeic @hidls cdgaining known

| nvol ved .in the band , 3,. 4 .05. 8 and then the .
anale B> S e et G B R P LA e BiapEHEy PGS gridgnce nucle
aci@h Ve Imet BRI ® RCLMRAAH Qinhifar RS ﬁitﬁfaﬂ?'o)éc&riﬁ? naElesedes Fonless

a review of standard gl ycobi ol ogy nonencl ature see,

oth@isgsminidxbedpd p@liydabiuslaiggeit/agduenes alsg impdigéily gpmpasses

corVRaNAY BoRLRd PR A 2 AP teh sERRIHREE Hugtes
ortlﬁﬂ%g&Q BENPhendaeaipRinhdhar beduRfcdsed waling thnskqusndeRxplditly tndicated.
reduc

€ ing sugar. I n accordance with accepted i .
Spastfinaly) dezanesatespioputetimienyasy he aclueisd byseneratieg pequences in

th th g . : . i
e e A
base BAd/pRUE@atosihe residies (Batzer ad @hxyndlbionietd Résc1%608l5(1991); Ohtsuka

o b S5 0 et S8 kool Pt P ko 1.8
(19385 gﬁag g%daxlihﬁ:léri]g%ﬁﬁ g%sw EntbRhARLRNY RASRES, (INEA Chfd mRNA
encoded by a gene.

[0058] The term “gene” means the segment of DNA involved in producing a polypeptide
chain. It may include regions preceding and following the coding region (leader and trailer)

as well as intervening sequences (introns) between individual coding segments (exons).

[0059] The term “isolated,” when applied to a nucleic acid or protein, denotes that the
nucleic acid or protein is essentially free of other cellular components with which it is

associated in the natural state. It is preferably in a homogeneous state although it can be in
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anal ogues of natural nucleotides that have simlar

bi ndi ng properties as the reference nucleic acid and
wa@e@snoatabol i zed in a manner simlar to naturabdHUS2005/000799

occurring nucl eotides. Unless otherw se indicated, a

eithRAh et RAfiediGoRitlona @hﬂtﬁﬁﬂﬂ@ﬂﬁ%eﬁél §0ark 'E'Sfﬁwaﬁl'ytdeiérmlned using
modi

enconpasses conservati vel ed 'vari ants thereof
anafysicgl Cheﬂ@‘@@h@ﬁlau@l@@udhawrxlﬁmicb@) eleetrgpdiossis or high

perio rgltntgﬁclzquﬁlad g‘hr ga&o%?ph&oﬁé£%¥h3£¥ tgee %gg@lﬁixx{"% F\fég bresent ina
prefAgRREIILEStEAANY patisd.i Inyfartinidar @y isbRiedqithe Vﬁéphylted from open

%ﬁneratlngs uences in_which the third tion
reading fgmerdiv Hauk therasee et engorls a prieinothes ﬂwﬂh% gmﬁ@dn’ferest The

terlﬂ”“bwacf’el RBRE AR gnasle@gegydg%%@%ge%ggggg seﬁ?a &fne®hnd in an

eledroplemltlc géh d?m’uéiﬁﬁ‘hz GtQheds Giat. (clfb&ﬁiiz}enc anid oRplsﬁmh nsmt letst 85% pure,

Mol . Cel|. Probes 8:91-98 erm
moph e Bebly g gnst 951 e>.aﬁf1@?0@haw§f‘é%%§ Iﬁﬂ%’fﬁgg)
and mRNA encoded by a gene. [0058] The term' ene
[0048k nd he krsms @gmaméf refia tq mﬁ@qa% ewﬁrqag e@%ﬂﬁl@eﬂﬁ amino acids, as

well %%j Xr?lﬁﬁt z{cgdsancabcfén anda 11’1@&’01& Hl(fllﬂéjtg tﬁﬁg{ﬁffﬁmgﬁ %%nglrgilmﬂar to the

| 'eader and trail
natﬁx%}jly/@b%urﬁlﬁg aml(ijr&f ackdy, ﬂ@at@raﬂyl emmﬁng amhroamﬂ;)s abﬁeﬂmencoded by the
i ndi vi dual codi_.ng segment exons term
genefig gpdg; aywell g Msaaemoe&l sdﬁ%; arm@?eémo exgp AEpgprgline. 1-

t Lyl
cor g i DO el fip a?%%%% Kfor o gorppounds that have
thewhine bagit chﬁnlaslsﬂmlbmr@ah a mattdaly nedwiriag amim aid, ., Bg o carbon that is
preferaQly in a eneous state althou it can he .
bo‘fqﬁ'éP gt et PO SR e e BT e B i & Tomoserine,
%@thﬁainﬁé SulfoxRieC Alethiorfd ﬁéiﬁbfﬁﬁﬂfdﬂﬁin‘ﬂ gsaaﬁélmtd g8 &hve modified

c em stry techni ques such as pol yacryl anm de ge
R grbwmst(e.gp morlewdine) or ntngfrcdwpﬂclﬁ h@kbgne}s; bﬂt.rqtam the same basic chemical

chromat o rote i n_that,is the m,,n
strgebirg ne & o BRI docfinRi AsfaB arids FAlind 880 BEEEAR R to chemical
cofRpéurids 88ving A sRastdecHhtal difffert SOhathe %e@ﬁﬂlecheﬁné‘& Bﬁﬁ(&tued)f an
from open reading franes that flank the gene and

amégrecasih but rbfuartionstinemannersimflar tgerityplly peqiidag amipgeacid.
term"purified' denotes that a nucleic acid or protein
[00gil} e Thetesare tvarlwsl@nv\manebtboctme theeantithiatpeapnit the mCOTPOYathH of an

unfRGR LR 5P 1 petos o Hnoleb AR FRT i s peifc manmer,

Se%)gg%f sveyosso75east 95% pure, and nost preferably at
e8st 99% pure. [0060] The term "amino acid" refers to

[0ds3f Y rhin% agﬁfé %Ja}alqugge?%ﬁgéf Hél@ﬁtﬁycmﬂ‘l@} e c@ﬁhﬂﬁﬂy ﬁl%\%?{h'ree letter

as’ am no acl amno-acid mmetics
syrthbols bt byithierona-lettarsgmbsls medoamémied by thmﬂlRAd]HIVB Blochemlcal

No%fegg]{a{\%ggo%%g%%rg Cllﬂgagq{gsa &gr al l 0005 %{(n gﬁi{“ bya‘@elr commonly

aC(IﬁE ﬁ%l | RRePSIdds that are Iater nodi fied, e.g.,
I 0X rollne g-

[0063] “Conservatively modified variants” applies to both amino acid and nucleic acid
sequences. With respect to particular nucleic acid sequences, “conservatively modified
variants” refers to those nucleic acids that encode identical or essentially identical amino acid
sequences, or where the nucleic acid does not encode an amino acid sequence, to essentially

identical sequences. Because of the degeneracy of the genetic code, a large number of

13



10

15

20

25

30

car boxygl utamat e, and O phosphoserine. Am no acid
anal ogs refers to conpounds that have the sane basic

W@ h@®s0TEBs structure as a naturally occurring ap@TUS2005/000799
acid, i.e., an acarbon that is bound to a hydrogen, a

flmﬁt@drﬁﬂbff)i&lenﬂbﬂuiﬁcleﬁﬂaoﬁ’dﬁ éiRodl AtyPuivénstorin. P @TifdtinceCthd codons GCA,
honoseri ne, norl euci ne, nethioni ne sul f oxi de,

- Gl (KiG Anh e Clbalhgncode fhegmigenacid dmingn Alhwg.st gy position where an

alaﬁﬁgi fég&?ig E%g%géorg (if‘hegcodoﬁ Qi S%%l'té?g& to e[ng'gf’q}llef éqﬁ% r[Pondlmg codons

ones, ’but sanme basic

dessiibedowitlicut aliering the eheddeyt po@papsttden Sualimucleia Gicid. varlém)ﬁmare “silent
acid m nmetics" refers to chem,cal' caoppounds  having

varigtippht whichyaepng spegics pheqiservali vty modifipdyerigiionsy dipramucleic acid
seqﬁér{clé%teférn? th%F er?c%dgsma E(%g?é;}:lr af;U télg%:cgi?)%? %%é?g h‘lbégﬁﬁe ’sl%él@vanatwn of
the [nﬁi@lﬁib] acilEh e aff skilleili mesgikinothnat ¢aeh kodim inra ﬂdclruaamd (dxatpt AUG,

s BB i B R 255 e
o A IPRIOLTEES, 0 R, SRS 55

Acmdimlglyl yadhrsdm vahintien b4 henleis ycnﬂd:ha; eocodey atphkypeptide is implicit in
Er}]g g}ﬁﬁ&er synbol s reconmended by the | UPAC-1 UB
cacg;

gefue ncl at ure Conmi ssi on. Nucl eoti des,

kew se, may be referred tq E their co
[00561: eps\cSéa a@pw%d peglpRGeS (oL s lf( lopid3pcoentyy t\}%élvxﬂéﬁlfubsﬂtutwns
{ n
s BANAE BT ROk, DOHBoALE B616h Sinc wich
altensyallds or deddtes ssnglenndsg acid ons snm]:hpem_emtygemzfchrmne dmds in the encoded
s S S5 0 LRSS R i, S5 e Lt SO sbstiuion

of AFARBHE GERl Wl% a WhShiBallNGniidE ARine Rfd. CHRES S sudBGREEN tables
an amno acid sequence, to essentially identica

proyehmeﬂme‘eonaﬂe@m apfing h@dﬁ@g avedlrlnoyndh thenast. oSy qoaaservatlvely

o Bk S T b OB o BN L B
horf 6188 SnPatelesBiGhe Hveniol GCU al | encode the amino acid

al ani ne. Thus, at every position where an alanine is
c| § BRNCBAAMH £/R0R6id8 8 hRLohSerddth
[OO%EFt r@%@%‘%gg ir;%gigg{ggmgodons descri bgd w t hout a(_)| teri nge
suhshmtlens:ﬁniede pmitlyqzrepti de. Such nucleic acid variations

are "sil ent riat " which are one species of
1) conélaning @\)eéﬁy Cflcgi ed vari ati ons. Every nucleic acid
2)86%%&&&&&&@51 Glhﬁﬁn@ﬁé—i@@ﬁf a pol ypeptide al so

descri bes every possible silent variation of the

3) nucAspaagioe (N), Gi@tanilﬁnes,(}Q)t | will recognize that each

cod cle CI d (except AUG which is
ord %%PW‘“’?RF?EY ’codon for methionine, and TGG

5) Whi ga1dugine égu D@Jcﬁﬂey(Lt) Nethidninec@dp Valigg (V) ypt ophan) can
be nodifie yield a functionall |dent|cal
6) nol Bhenydalanine (F ), Tyrosine (Y), Tryptophan (

7 Serine (S), Threonine (T); and
8) Cysteine (C), Methionine (M)

(see, e.g., Creighton, Proteins (1984)).

[0066] Amino acids may be referred to herein by either their commonly known three letter
symbols or by the one-letter symbols recommended by the IUPAC-IUB Biochemical
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Accordingly, each silent variation of a nucleic acid
that encodes a pol ypeptide is inplicit in each
waele®siorhisgl sequence. [0064] As to amino acid SRCESI9e3000799
one of skill will recognize that individual
Nomeigitite Commsssiote Nicletides likewtk  hoybe feferedtd Blyeheir commonly
acid, peptide, polypeptide, or protein sequence which
acc%ﬂ?@?@gleal@@@%ﬁesdel etes a single anino acid or a snall

rC t :
[00p B B8 3Bl HBOR P fiho oPidBRABA0C Bl BB AROPUDE t e
relaties pbilﬁoms”lfrélhehémbﬂﬂ‘ﬂ “tarticah rexiduenwhichrion@abetedil § in aa unmodiﬁed
éhem cally ae mlar am no acid. Conservative
wil YREPBAC $AHPREE- provi di ng functional ly simlar
amno acids are well known in the art. Such
[0068)n s EPapditle eifars tmajpcblymdr inawhigh tls rmosomers acbdinbinoacidl and are joined

on C iC varlant i nt erspeci es
togfBftofityeh e bitids BRuiAr A PresisVition BEE ShgrS be, from
twd @hin8Weids tEheHre 3R U SRR DT RN AL L WhD ACBsivEpal referred to as
are conservative substitutions for one another: 1

a pdyperitide. A@fitioBGhly ivmeat(@) amPo Addsa fariexampledf{anine, phenylglycine

and ot i oy #0 ri Shihe RS RS e g6 BSad By ato be
use&%’ﬂiel}ﬁegehﬂ inv&RidRAl FRHAG AW, anMab h&i8s {hf) hav@)been modlﬁed to include

Phenyl*al'anine (F), Tyrosine (Y), Trypt ophan (W;
rea@ere gneu;(ssg],ycd'd'yﬂémmsn@, p@qum @9pe@§1g nmlcrt@s,(b@molecules and the like

se ht Pr.ot
may ORI o OBt it AP LSRR s T eoratisption may
be Qtheitee! o mgdm&omﬁelnl -Ysolﬁé@%&hﬁaﬁ? gka&ﬁr&t 8 aificn, Other
by the one-letter synbols recommende t he | UPAC- 1 UB

pepBidowirasticsarowise agelietinthe mresent Kypipn. Mé&‘ﬂsééﬂlﬁﬁés “peptide” refers to

botg gtyé:ﬁ}zl%t’eg at g}me‘(ﬁ?’&{% l%{edga%g{léfesb %’:ﬁ%(g%cfuld‘ég gﬁ:gdytl)jes tha'rt are

incé@pletelptlyefsylasd Bpa spsten tes edpeseatte peptide rEiﬁ a general review, see,
according to their relative positions fromthe nost
Spatpleed nf’ a8 CHRGISTRIEANDHQFHEMISTRY; eﬁ?*MH‘IOLACEQS’ BRPTIDES AND PROTEINS,

B. w&gﬁ%?%%'é%g ; ga!r&] béEEerpﬁle ple&kl }?%6%99’% [0068]

ers to a po ymsr the monomers

are amno acids and, are joine
[0069] In the present application, amlmo ac1dd residues are numbered according to their

relative positions from the N-terminal, e.g., the left most residue, which is numbered 1, in a

peptide sequence.

[0070] The term “mutant polypeptide” or “mutein” refers to a form of a peptide that differs
from its corresponding wild-type form or naturally existing form. A mutant peptide can
contain one or more mutations, e.g., replacement, insertion, deletion, etc. which result in the

mutant peptide.

[0071] The term “peptide conjugate,” refers to species of the invention in which a peptide
is glycoconjugated with a modified sugar as set forth herein. In a representative example, the
peptide is a mutant peptide having an O-linked glycosylation site not present in the wild-type
peptide.

[0072] “Proximate a proline residue,” as used herein refers to an amino acid that is less

than about 10 amino acids removed from a proline residue, preferably, less than about 9, 8, 7,
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toget her through am de bonds. Peptides of the present
i nvention can vary in size, e.g., fromtw am no acids

wa o0osimdseds or thousands of am no aci ds, whi cPCT/US2005/000799
alternatively is referred to as a pol ypepti de.

6 0§l glinirioQidad sl r¥mo Ve EbMIaAdro e 1REIAAE, inflSre pkeTeraBXAMRY than about 4, 3, 2 or
b-al ani ne, phenyl gl yci ne and honoarglnlne are al so

1 residaps isapvediionba pralias residue. dhe apéno afoh Epronimate d prlipe residue”
mag{)ggn he Ms rq\I-t t%ﬁ sﬂfe%?‘a{étprbéﬁ’ef 38%10 Furt her nor e,

R Ao Bct d? ave beéen i ncl ude

reactive gr“o s %gycosyl ation sites, pqlyne
[007He r Bhe terind sipgiF agida zefetsite Ay @émbérsofaﬁq@lrtlwﬂmwecm carboxylated

sugallsS g“hg %déﬁ E8hubBn kil b e sBific abld! fg@ﬁl@?{ﬁlg&%ﬂ-@e@g@c acid (2-

preséent 1 nvention may
ketda. 5-acst@nmlo 3 'thddaox-yl-]S{gimj’erd-D gﬂﬂwfr&hh}ppmaﬁbs}ﬂ ¥(mo:b adid(often

abgGAEh S e NSRACAY NABAIhh Sesatd e ot e tamiis Nigycolyl-
neupé}ﬁlpu%l g?éeﬁS@CQﬁi QH WorE@sué %%tﬂ??{fd}pﬁ?{eﬂﬁg’hydroxylated

I nc peti est at are I nconpl'efe
A tlgjkrd/ sislse/hcad @nlﬂvymnﬂvysisé’Pﬂ:ettd)rétdeexp-nemﬂes)mm@up QDN @Vadano et al.

(9B st e A P e S s Rt SR . Biol. Ciem. 265: 2181121819

(195’(§ETAR%$MQ&’M@9%bstﬁute&@iaﬁ§ 186149 suchohs-a 9-0BC ﬁ@% acyl-NeuSAc like
New York, p. (1983). [0069] Int rresent

9- Ca]@ptyﬂ-b@uﬁén or af@memlcN euyles Pdiﬁesy-affblom«nrﬁ@@ﬁéd and 9-azido-9-deoxy-

NeRCR %6 0ot BRI BL AR B0R kPt OlfHiforez:25-40 0992
Siahe\AbRH e@lhelmszlrﬁ WeRBETishEn BREIEDAR. s[cﬁ&?& Ed. f(s?ﬁ@gdm\/eﬂag, New

" nmut ant ptide" or "nutein” refersto or m of

Yorked 99D %h%wyrmhefoSeqné use ehsiplicsaciberargyadsl imysiplylagionppecedure is
d1s518§e n‘? nt&%aéf&%h n%pl?c’éhc?@\ﬁt%ﬁﬁ[sgﬂo guﬂi?sthéﬁ‘oct’o%%} | dfbdia”

|nsert|on deI etion, etc. which result in the nut ant
003t Agesed byviny thetierm ﬂ‘?lﬁﬁ‘éﬂ%&aae refgisjte g dewirally of Bpmnaturally-

occhﬂ ! B5dfke tglg sle ﬁﬂ&tic (?andqal?alﬁﬁﬁtdcgieor' as%ycosyl residue

conj ugat e sugar as set
of d‘qﬁpﬁda in 4 progesseyf) rthismmeratomv é‘ he xarifie sugheispelptted éronsa aumber of

oL EoPL G2 120 00 o0 O Tkt SICER AL 8 181
phc%s@ﬁé%é‘é) NRtiGatdd Ql'ié?iré ﬁze% r@?écﬂ&'ﬁlahd@ss glﬁ%é’yl Qﬁé’sglagbﬁg ﬁrgc?é'u%ars that are

an“am no acid IS | ess than "about C i .
neither agiveedmor chflc(mdea Eh@fmo@ﬁccé sugduels vadﬁletbaﬁllnyt,lonaés@i with a

w. L bout ,, 5 f
i BiphErbg; Hod! HoRs e arpaniy e GR A OR RS R hftor sotuvte
polPmers, BerapetitRSi6i¢ass, ARFRYAR rhéieliRsabidhlddutsaa8 it igke. TR

am no acid "proximate a proline residue" may be on the

modifying groupds pieferpblyingea paturally ogewripgeorraagingnpdified 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.

[0075] 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

composed of a single amino acid, e.g., poly(lysine). An exemplary polysaccharide is
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[0073] The term"sialic acid" refers to any nmenber of
a famly of nine-carbon carboxyl ated sugars. The npbst
we@eeossomisenber of the sialic acid famly is  PCT/US2005/000799
N-acetyl -neuramnic acid (2-
poli(siatic Beidy eAnrxeopBfy phlgEthey) 1s>pglyyabylen@glga¢1mt g),rerHce p

. d ft bb ted as
Pol&ﬁgi nedpm%i:;\ﬁi:jnag | %Xﬂi’g 5 rgﬁ’%goly(?gr)fhé:}rpqzlg is %representatlve
powﬁgﬂﬂb}bﬁﬂﬁd@ uram nic acid (NeuSGc or NeuGc), in which
e N-acetyl” group of NeuAc is hydroxy |lated. A third

| .

00301 e Ay BB el solyols e e b poly(eylene elyco)

(. e(EEGB)HaiNﬁeD lit shﬁhkdrbezlﬁﬂérsto;)ﬂl?olﬁg ozhieg g%atfdl(pgll@rms aleiaﬁig suitable for
65: ,21811-2181 so inclu

use 3 RgRastisS O Mis BRI 71 T Touss e beeta P cpolviethytene glycol)

R 8 LIRS, T 0 e

polgetiyiae-ghycdbam yny delERTms Hocludieg |aliwxp PEG difshetidnal PEGH

L

H’nggtgf;' R MorRfuncfibAdl %’f@up's:r%ende%lp fd t‘Bg %Bl’ym\é? ‘bh@lﬂmngje ¥t MBEKvith

)). The synthesis and use of “si"alic aci
deg&tjlﬁblgdm&jggqsﬁhqelg; alyl ation procedure is di scI osed in

0053 CERSHAOR 05 AT B bk ons

genérallglikhowd s thgait. "Typafally Sa branéhedPolinddrids a @éntral branch core moiety
non-natural l yoccurring carbohydrate that is

andaplyighity fdinegr pRlyaer Jivins linkedir the certrad bench cgneyBBst commonly
sl DG o LR AR SRR o BB Qi v,

suclk ablgllyca’og @emtaﬂbft}dltdsiga,ndkwtbmbtﬂhd dmtrelcbrﬁm}ﬁngﬁty can also be derived
nucl eqti des tri at
OIaé?YG&ajtagan%af@ §u‘(1ba§ysmaa{ﬁ% cbﬁgmo é%thylgns'/ glysgl) can be
t
repﬂ%ﬁez?(éecgi?%g)elgﬁmﬁﬁ%g Q{(j’]%(r} ?gl A uﬁ \Jh?éh IQ Sepré@his n?&% §(ﬁe B¥iety, such as

gar ova
glydevolatripentattytedoanmarepiemits tjne ngrr@emfparhs UMaﬂtharmed PEG

R, Yo AR B L S B! THLR: e vy

refefdRENORI # iFRnGldtE Tan RisBHRSEIA e BOYnicP BadkibkRe. The
nodi fying group i's preferably not a haturally

[007%] c uMann gtheopolamemmo disp iseithbleafo tieyidvertion. Pobyniardaskbones that

ore St B SRLWARHAAIE o BORTREapaUL A BAHE ripariagerty usetul
in tigdi@@éntion! BXaRBlR G aﬁ%@k lﬂn}zmai@tm&@dd Yut e BoPERLEER, other
[0075] The term "water-soluble" refers to noieties

polx(akylena gbycelshsueleasralyprapytag IgB@OBf("M'qundsymrn of ethylene

glyég%ﬁ%mo:gﬁfeﬁg glg/csloarnl%etﬁﬁ g%/eﬁ %nﬁ/(é))ﬁ'eﬁlu? ci @g ltpeoﬁvoleﬁnic alcohol),
poly(ﬂir@?yyﬁﬁha&ie? Iﬂﬂi’(}‘l?@ﬂo&ypr@gﬂ/l % y Rich ﬂ@)% poBRA& Ayafdxsesid)

|y ers) ol yglam nes boxylic acids) an
polx(my alk@hol)?@p}ypb@@ azene poleoxaroloy, pelyd-acwyioybmotpdoline), 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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conposed of a single amno acid, e.g., poly(lysine).

An exenpl ary pol ysaccharide ispoly(sialic acid). An
wezx@spress pol y(ether) is poly(ethyl ene gl ycol PCT/ESIN5/000799

m PEG Poly(ethylene imne) is an exenplary pol yam ne,
[00%9id ibb¢ tefraciglyicooinjagatidn” sis aseddprein prefaas iovthe enzymatically mediated

corfigat 0P LR BONIAEISBEB P IETORmEED BT BoRgPeRSIGIPE )
pol%ﬁeﬁﬁde Fe’%z‘ a mhﬁﬁ‘?ﬂlﬁﬁan %ﬂovﬁﬁ‘ﬁwn%ng%f %F%h?&%ﬁé@% A subgenus of

er related pol are al'so su or use’in
“glytcloeoningationt & tg‘lyctohiPEGyitazmnf’l in Nvlmidtht: nadtdiflyivey greep of the hevdified

susfifs PO TR iAo el oemARYe b & medhh reneBoriermmtive (o2,

HN2REG, roodag@ahyesy! ene glycol) in any of its forns,
i ncl udi ng al koxy PEG difunctional PEG nultiarned

[008HG, Theotekus| "Img-scblpbnnd]'éddm@l spdn'da‘ﬁtuS@E'ﬁte(rchaﬁgeéBﬂiﬁand refer to

h f
e RS S5 o o 0 o
mord@@¢fatidhl £ 1ddsnkRUES ghdhe bﬁglgcoiogﬁléﬂe al B8R RAUPIERIn of a smgle reaction

backbone can be |inear or branched Branched pol ymner
cyclsackbones are generally known in the art. Typically, a

[005’1’] Slnﬁ Irx?{i‘lggﬂ% YIE{;}%} F}%‘g dehn genﬂ ?ﬁi%r 5 aorrg Ig?ycﬁ%yél‘ rJgéjsidue to

Whlclemtr[oalﬁfyhrgagwdip @t ePE(E’lﬁﬁlgty,b m&rﬁggmicymbﬁ%@? bicﬁ&f@m h¢gbvalently
f t hat epar e addition of e ene
TR A SER g o oo

conjglggﬂéa% el rhét}ﬁd%l FARdin ey Fﬂ -4 -938 ?ﬁkfng rﬁrgﬁona’rb%gwes covalently

lety can a be derrved
attachedito aglycpsylmted ofl h@lmcmylattelq;epﬂﬂg; (tlmréi‘yyl m«ggm (agél?l\thté aﬂ amino
e re ted general . formas R(-PEG
dﬁnﬁé’ﬁp RYlSCHidRe Qe Pretde v m%lﬁwyg%ﬂang« giovpy isggenerally derived

fronpsnhfaafﬁemhggggy 1R Ch R8P 5@@@&&& 5fifie fffed%ﬁ ﬂf’ Ees%n amino

ar ned nol ecul es, as t ose escrl
ac1dmng/ or g@tcossﬂlmesi@egﬁ'zheﬂ,ﬁ@tldmh iTbk glysosyh dioking rgaqubab)be a saccharide-

o b iy e
cass@ﬁé R.8! Ubﬁléﬁi(ﬁh—ﬁ@éhlff 8sd ﬁﬁﬁgﬁdrp—@red r tﬂ@%l?@%l}? ﬁnlgng group

that are non-peptidic and water-so b e,
mayt e latmt,ltAJs Oltaceghycosy] linkieg |gmupf’ cefemrtb y lmknfngrommthhm derived

i f de,.  but
fronh 6o ey SO it by prorger %T@L@&si@c?dlfyg%wup and
to tlﬁ&eﬁaimémmyb&{j@ga@é %Gk hegra&’e%% X, oﬁfzmhy ;(eédlum

| ene ropy ene g yco and t
metWW@iﬁy kg alye@syﬂu bnkiog eroype? 9f bk éfviention may bhdkdived from a

e e

glyoaeyldxhlt ﬂamh ﬁﬁo‘a(ﬂeﬁtléacdiz@ﬂb QirictuRR0l yphosphazene,
go yoxazol ine, poly(N-acryl dyl mor phol i ne), such as
[0082] The term “targeting m01ety, as used herein, refers to species that will selectively

localize in a particular tissue or region of the body. The localization is mediated by specific
recognition of molecular determinants, molecular size of the targeting agent or conjugate,
ionic interactions, hydrophobic interactions and the like. Other mechanisms of targeting an
agent to a particular tissue or region are known to those of skill in the art. Exemplary

targeting moieties include antibodies, antibody fragments, transferrin, HS-glycoprotein,
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described in U S. Pat. No. 5,629,384, which is

i ncorporated by reference herein inits entirety, and
weopslhyires s, terpolyners, and m xtures thereof PCT/US2005/000799

Al't hough the nol ecul ar wei ght of each chain of the
coagighjoretacteas; lsbruneproteinsy frgjycoptotéin, GyGBR BMyCSF) MIGSF, EPO and the
like @N0€ of from about 100 Da to about 100,000 Da, often

from about 6,000 Da to about 80,000 Da.[0079] The term
[0083] YA GSsd hadh] WMbrapedfic Hiddly NBlegihdbny' includi

enzymatical |y nedi al% ed conj Egati on gfa%gﬁrrrl%gfu?Fgégﬁ%ﬁ%yalg’dudmg’
but gpfdamised topaufibietidsnantiainifldmoraterly pgesty, antietaindti drugh, @totoxins, and

. i.deee. q. . ..a. mitant nman gqr owt h, hor none of
radlpﬁcleti’(z% %gélggt T}}%%WPP% fpoiety Swﬁglgﬁ%grogfugs ott] bloa.ctlve agents, constructs in
whitlgheeotbanoue elekpRitid foted ¥WRUPRRY EAHLOR o pduftiviing Roents,

the nodi fying group of the nodified sugar is
Theppeylicmridtelso glolusss proteinsians dopstrats thatinclnde pmtejns. Exemplary

' erjvative (.e,. PE
R e
StintulatihgsRacioal(GESA),eramilecyts &hckdphas e TN MinulARE PR (GMCSE),

a reaction cycle that produces at |east about 250

to
Intetfgron {fgr, dWGEPIpRe, -B b intgHoukin 608, Ferlealsth W serum proteins (e.g,

FacBfOV AL SR VAL IR T b HERNS fotkbtapt wHa) Feflct
Stintudating Hleinone$y$H) ilr[dk]l;ﬁteniﬂi\il\lg Ftbr?ngﬁ%%'??%dgﬁ{tigpg% gﬁfo%fp?oteins

to a glycosyl residue to
(e Buror NisgesiarBacienRecepier {FBIHR)EF sty fasbsingmoteanpl €) i s

: | I 1 i i ol
[003Ap 3 el hoftt, SGHE fumdr W ERS i, ap b et o2 ger
inclyding, fhet nettihoitks] tof cyidtexing wadkgens suchas 'e'uﬂlmi@t@&)ﬂtes{, h{k&igﬁﬁg agents,
ycosyl at e

roup" beconmes covalently attached to a
anth%?@ﬁ&ﬁy@%@&ﬂ“&%@&“ﬁ%@fl? ggents, ﬂ?&%ﬂ%ﬂzmﬁnwﬁgxm, agparaginase,
rticOst@diRM | iQdcti | | he, .

SO B i ng i ot EARY, B EpRRA Py the scope of he

termdientivedof dmgy are cangudataadlpopitdes with drftietuavs weRiiys ¢. o. TNF-q.

C attachment of the "nodified sugar” to an am no acid
onihgates mefidy cliEpre netdingisd te thasp Eorpredibetiecen prbergpgutiopydtein and a
Tvchbrokdin _ har j 'R [ re

By Ot B SR aER e eSS bAESE 1EE: PUpHEbtEen psaL-1

and §NBup- nodi fi ed sugar cassette (e.g., oxidation-

"Schi ffbase formation- "reduction), or the glycosyl

| nky : i ol ot | vcosyl., . .
008 A58, B85 Al S 8N s oo
to celler Eyatiples omwlwledxod,ayydchalnsia®y gramiokiic D, tiheligaeehaideEmetine,

.. mononer that |inks the nodifyin group and to the
mitofgfi FigRpsid tyeBods MinsiFens, YnhiAstoe, gplsdian, dexerubicin,

oA Bty SRR g . 1
dehygmwsmtbrmeo glugoeraticridd, ipyocameytetrbcring lidgases prapiirdeol band
puror%gf%intain %ne?l]:) gsgtl)ly ﬁ:o(?l%}i(l) gsqcﬁciertegfs. )Ot%gr .troimng\{r?clzlu ef, f&neiarggle?})igii, CC-
1065 and analogues, the duocarmycins. Still other toxins include diptheria toxin, and snake
venom (e.g., cobra venom).

[0086] As used herein, "a radioactive agent" includes any radioisotope that is effective in
diagnosing or destroying a tumor. Examples include, but are not limited to, indium-11 1,

cobalt-60. Additionally, naturally occurring radioactive elements such as uranium, radium,

19



10

15

20

25

30

gl ycosyl unit froma parent saccharide structure.
[0082] The term "targeting noiety," as used herein,

WO 2dosn180 species that will selectively | ocal PZBUS008000799
particul ar tissue or region of the body. The

and| tbeturh zabich typical lygdprasent Iriivytu&p e rddiaisotepmgaretsiitabloéxamples of a
nol ecul ar ter ants, si ze of the

PR e et 08t e el Sheied v & ansmnis sbelating moiety

drophobic interactions and the Iike. O her
[0 0&% s wsefof chelatipgtgroupsagrony efiters, oryptavels tnd thedike are known in the

k tQ t f k t h
art e oot Bt Rl 16 o it s P88 FnBinicestegs Bzl Barea, DOTA,
NTANHDIR Vo1 d. bAQ TR shospHonB@fa8AIbE$such as DTPP, EDTP, HDTP NTP, etc).
HS- gl ycoprot ei n, coagul ation factors, serum prot ein

Seepfog ﬁ%p&&eﬁ al. GTdJs@es@mqﬁgmdaMng:%enEm &nd"mzhment of Iron

ov85: 15908310 35058 5 b EELBRM i TR s

ChdniicaltSedietyq W@shlngbdngﬂ) Cs 1980\ tpp: 275-8 BIIRAYYY TaE €MERESTRY OF
anti-tunpr drugs, cytotoxins, and r adi oact i ve agents.

MAchpRYGpeligAN m@msmw@emw@wms @a@ﬁmdugv,é989 Dugas,

R n e er.a
BI%@@IC?}@ %phﬂ ar rllell e\% ?orﬁ }ét%fl@v cp refer gﬁ{:gx}tamed
therélmer apeut i ¢ noi ety aI so incl udes prot ei ns and

008410} AdSEoRUl. Bsrild of aftes oo e s bREH AT cRelatimygents,
crowh @fh‘éfs%ﬁtczcl@@éﬁﬂﬁ étdtﬂéflrﬁrglbaﬂe Qﬁ{rf'ﬁfabfeﬁfg’%’@se of sk111 in the art. See,

G anul ocyt crop age Col ony at
for :@MESs;)Medres @raf. ei‘hnp@xmegof InlVive Ghekaquaaggedﬁ’,rotegn_)s and

Pory B b B S Pobh N Lo
PHARMIGORDE & ABOREOtS: @pedﬁe&lé@@ EfsolAmeﬂl@anF@ﬁe@mbﬁtsoE&t

Hor none (FSH) and Luteni zing Hornmone (LH) and anti bdd
Waghirgtem IhEotl&BAN 87¢r38 TukasinaNs of. oBiosorjagite Chmc Op il 68- 117 (1998);

Son%(eeggy:r?l/ogocﬁl?‘%% gﬁ%}%ugr %&‘ Eﬁgﬁgwany gggﬁtﬂ u?Zf Blsego

combat cancer, including, but not |imted to, . )
[0088) oApuseddiersin, "RarmascwiseHy aeceniablerparrigsd moh_esb,s any material, which
whe"i’lI clf))ﬂ ﬂie’d%ﬂ?&% %B{Ciyuggtg :l‘%é%rg %H:el doﬁ@%aﬁg‘ge{ctlgitg fa'gtgiss non-reactive with
the albpa:t agnmasesystntd. i Rxaatpisdhelade, but 26 het l@m&ediftﬂ any of the standard

radi oa ai ive agents. Al so enconpassed within the scope
phaggpaceyical earriersayeh ay yRsPhgte euffersd salgrfplyignewatgt, emulsions such
as Oﬂﬁﬁ%t%rcgézl?ueli%{l %ﬁ%ﬁoﬁ%ﬁ?ésa@ér%{]é %g %f g)&hgll\g:atnﬁers may also include
sterlﬂ@miumbﬂseﬂahketsnneiuﬂhg rcagted tabietparalt eapsules) dlypically such carriers contain

roteln e invention ntative

exciDisHRRIER & T HatI R GeT WDEhORSRD £ Al P rogye. agid o sals
therb&O8abnAfunk! SLERI B EHhrate, alE YFRbABFallor %YIF Yuisl Elycols, or other

agent ™ neans any agent t hat 1S detri nenta
known excipients. Such carriers may also include flavor and color additives or other

ingredients. Compositions comprising such carriers are formulated by well known

conventional methods.

[0090] As used herein, "administering" means oral administration, administration as a
suppository, topical contact, intravenous, intraperitoneal, intramuscular, intralesional, or

subcutaneous administration, administration by inhalation, or the implantation of a slow-
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to cells. Exanples include taxol, cytochalasin B
gramcidin D, ethidiumbromde, enetine, mtonycin,
we@e@poHileke, tenoposide, vincristine, vinblastiP€l/us2005/000799
col chi ci n, doxorubicin, daunorubicin, dihydroxy
releand dsvae, B.efiagnii-oshbtipurhp,aoehe stibjedt. aNMBingitration is by any route
. actinonycin D, 1- dehydrotestosterone,,
incydingqagsnisraland drangpuedsnhé. g  +8tls nasal. vagingl, grstaki grdransdermal),

R e o E e
intra@6Scuwdarginanaktegolesinthbendicoboutyebos intfipetitonedlhtraventricular, and
. toxi ,nrs i ncl ude di ptherij.a toxin, and snake venom (e.g.,
intraerapigl MAESRy et 3@%}9%%%@ UREHAPAOL, 52 ¢+ REATCSAPOPIPSIS,
adnfigRBbtiod Gl e ﬁge&Etho HROLRi0? 9h @BE ir&@gsubf sitfduRin éﬁ‘e tuthor. Other
I agnosi ng” or destroying a tunor. anmpl es I nc § e,
mothkestofalebvarptindlude, betchre oot limidédtoy the hite oflfxsbmab®drmulations,

. Additionally, naturally occurring radioactive el enents
- inisgyRRUS o) PR RRSIRRP G hor Fum. whi ch t ypi cal 1y

represent mxtures of radioisotopes, are suitable _
[0083]amphe terwf "amelienatingcon \wmeligeata” refErsctormy andi¢ia 0§ sencess in the

ically.chel ated wi.th .an organjc,chel ating. noiety.
e B ol e P bl Ao ARk BSOSl Ry Ghabemerer suchas
abadnyddt, 3B sRAGr dhRinishikfy GfsemipfRiidiod dh itdpeo@itendiich RNt Ephysical
i ncorparated into the conpounds of the invention

or mentyl well=peing. Asneliorativyrof symaptoms-eappbe ased om ABjeethv qr subjective

_ h : P P : .
92 QR0 202, 0 P R g B Wi vt
00 e S R et B S mion
iy OSSRl 5o VSRR B i ety
pred@RECYOhe @ﬁdemmﬂ_t@(&& Spahiencd @e exlibit eymptomsmfebsdisease
orGb Al AEUEIT By /B seTogSONPY ETeah By pdevelopmen),
pro%RIM e N80 §R Ly nptb R0 8BLidAefE f@f‘@lle |di*1/sea@ (E}R:mcﬁﬂ% FalBitive

routes allow ng the attachnment of chel ating agents,

' treatment), 2ot melievingitie discissdessimgsgressian dlche diskasell es i s

avai l able to those of skill in the art. See, for

[0093Ihe terMERFBE R an@dunt” &M QRQHouBSefBctiléto¥or @ "therapeutically
Chel at e- Tagged Proteins and Pol ypeptides." In,

effogtipe pnonTt’ oNary SROTHealS: qoDBlen Imrsaoiithe gapgrynt that, when

P . n . , , H
SO G, S SPREl FEBEYs whyy Elc A
dis¢edsi na /., Bioconjugate Chem, 9: 108-117 (1998); Song

etal, Bioconjugate Chem, 8: 249-255 (1997). [0089] As

[009?}6 d THE fetinMsisol RERT RREEH Vé}&ﬁﬁemﬂ R&GS Qﬁ@@nﬁaﬁ?&f és@érllltially free from
i ncl udes any material, I C

components, which are used to produce the material. For peptide conjugates of the invention,
the term “isolated” refers to material that is substantially or essentially free from components,
which normally accompany the material in the mixture used to prepare the peptide conjugate.
“Isolated” and “pure” are used interchangeably. Typically, isolated peptide conjugates of the
invention have a level of purity preferably expressed as a range. The lower end of the range
of purity for the peptide conjugates is about 60%, about 70% or about 80% and the upper end

of the range of purity is about 70%, about 80%, about 90% or more than about 90%.
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when conmbined with the conjugate retains the
conjugates' activity and is non-reactive with the

W@ aipseTtI3s | nmune systens. Exanpl es incl ude, bRET/ESEM05/000799
not limted to, any of the standard pharmaceutica

[0093" f V\ﬁ{eﬁ tﬁéj é})tﬁ@ c@mﬁ%ﬁé&ﬂﬁ@hﬁw@ wahabest 8t e, ﬁl@ir luti€lés are also

wat er , |ons such as oil/water emnulsion,
prefezabily ws)reg;sp@ 8s mfans@et Thalpvesgend of therrerge of prifys §b?iﬁy90%, about

0 e loud,i t abl e
020hsEPul P Pheitero Shar FadBakss MHmpRlo Rl T bEREEbhgity is abou
92% Odbodt 4% Xdbolt %%Sab‘é)uﬂ%%fbr ab@ItQDO%'@drKy sugar,

cert ai n types of cl ay, gelatin, stearic acid or salts

00 TRAPETGHT s B LTS RLPR gt g B i
on @Xﬂ:ﬂre@ lst%ﬁieﬁ geSpolyacgtanide gelraboctidpsaresindiRide, drlaeswmrlalanebns)
col or additives or other ingredients. Conpositions
NI r b I
i e
chatathristic of poplgatmmﬁrmpudad:ormgmtqmoéttlueammml,on in which a selected

per?%}?&},g?\@t At SJ}Iﬁa I%lé%ég %.J(f(%agélta %re%/t}ﬂ gﬁé%gltcomltllgle identical acceptor

s1te's hiRe Hhiae; al‘EssQﬁtlaTH%éﬂ ﬁﬁﬁﬁ@ﬁoﬂﬁ@’ﬁﬂpﬁﬁﬁ(ﬁf"sﬁ&ks to the
mnistration by inhalation, or t | antation of a

“hoa;thcrgmet}é’a:ffehajs;tﬁs o theepeptide aonfigatebiorrompdified spgar ead rafers to

S ubl ecoté Iﬂéﬂﬁ%{? 1So|ln$ \rgﬁg:h,&geo j?as{%bog.\)( 8h oo:,'ltgeefer?r:lglg %F !ea& about 90% and
moi/ea;%ef@ébly i hbo® 0544 lnsisskenp®.) . particularly by

alation. Parenteral adm nistration includes, e.g.,
nous. . nj c
IOOPEf r adipegenelly; bgeq'ng?]%gﬁg{ructluﬁl gglés?srt% E{ ag*ogs a population of acceptor

moidties B/ which itltdhadified8tkarnire @onjagatad.. T, &y peptidetvenjagate of the
|nject|on|stotreat a tunpr duce ap tOSIﬁ,.
inveffAminsvhieh pash hedjfiebsuger wetaty 15t¢8n1%éteam ackgBiop ite biving the
th
R
peptide %ﬁjﬂightefimmtodiel abost 1009 hemegaesus. nflarspgeaneity is typically

transder nmal 0091]
exprasied po? BERY' %L%P e 564 P%F]%tr@‘ge OJLQF@g%ﬂ%( o theeptide conjugates
is Bbut6tRsSbdut ‘770‘% RE abdR 8DIEIMA (RE uppdp 8hdBF B8 Yarle of purity is about 70%,

condition, Including any objective or subjective
abmnBa%ea&nu@0%hnanmaﬁmneﬁentWﬂﬁenlSS|on or di ni ni shing

of synptons or an inprovenent in a patient's physical

[0699] 'TEWBéH thekptideedonfiigati Bl b tth@NordiqualtoRbes 0¢ahohegeneous,
based on objective or subjective paraneters; including

theittfomagsneitysis @fsoavr@fngablymr@ﬁ@rﬁsmngﬁa Ehedower gnd of the range of
h01$18 G ?ltlstr)é oluf g 4)' u? 92%,[ o%?%M‘% otu‘?Pg% ogqs&ﬂ@g% The upper end

rea I Ssease or

of &M del FFputiticis taﬁm@zm QUEHI4RK) abbet IB06 @bset 3806 or about 100%
condition fromoccurring in an anj mal

hoppgeticityod be pratytafdhepepiige gonjugateryis éym%étﬂ.‘/;ﬁ‘éf r@%&éﬁwé%?@é’r more
metiodS )fmowhtto DL LR A tht Qﬁ, 4l bSH&uif chromatography-mass spectrometry

(LC-MS), matrix assisted laser desorption mass time of flight spectrometry (MALDITOF),

capillary electrophoresis, and the like.

[0100] “Substantially uniform glycoform” or a “substantially uniform glycosylation
pattern,” when referring to a glycopeptide species, refers to the percentage of acceptor

moieties that are glycosylated by the glycosyltransferase of interest (e.g., fucosyltransferase).
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(prophylactic treatnment), inhibiting the disease
(slowing or arresting its devel opnent), providing

w0 2005070188 om t he synptons or side-effects of tPEI/US2005/000799
di sease (including palliative treatnent), and

For' e%%dn?l@ RAOthE REsCUSRPE S fldod Brhiderh &Y b 886 AMiaRy uhitsm fucosylatlon

di sedsé). [0093] Thé term "effective anount” or
pat@eenifts éff s‘ubstamtvaﬂytadi (as defideti fbeloa)edthec@hliBy, 4eroNzﬁtd-Rend sialylated
amount” or, an gramatl cal ly equival enf term neans t
anajngyen theraea pre Tadeshin Replic %aor%gaaﬁoftafh? pfentien- It willBe

A S SROER e 8 AL A oA o BpAES s

accéptobinefdtial (d fafucbsylaedSalii4-GldNAGR IQSIEﬁEH)J mhhsg the edculated
from conponents, which are used, to produce th
Peregpt gbicaq;ylatmwwelp@hué@ agespfon wicties gat mlymmtqd&y the methods of

the tn“f‘\é g%%%?“‘? lg?ﬁtlleeg g}rltgsg; gée {t %{[@ﬁ&%{%@hﬁﬂ gl%go%/f’at%dnmn{le starting material.

IOIﬁﬁeg rT]hg ?%52 :élg il gﬁi{lﬁ o %iﬁaﬁlé ogf aﬁaa@%@t mifogrn”
gene&%?q'%ea‘iﬁ Gt féﬁﬁ‘lbblﬂt@(& I&E‘féﬁ?ﬁaal%ﬂt 709%, ch T&H e}bou’c §, r?rﬂore

e conjugates o e invention have a | evel
prefemably wt leasfabowa 91090, ang seld swie psfaablyaykeast Bheutl 99%e of thndcceptor
of, t eraneof urity for the ti e,conjugates is
molgfigs for W%%?Sf%rﬁ%ﬁﬁreg Sd#ethe upper end of
t he range of purlty is about 70% about 80% about 90%
[0162] nmdYkere hehstitisotgrogparg sEsHjedWyctheir kenysational ghemical formulae,

bo
wrifeh pf0efilp 8ol IRV 3aba B ofPivhsn e bRAEL HEpdea abstippgnts, which
wolldWeduleféin Aritindethé sn@turefropvFiphito i1&ft, 2l WICHB0X s iak@udéd to also
92% about 94% about 96% or about 98% The upper end

recy¢ —Phdlarange of purity is about 92% about 94% about
96% about 98% or about 100% purity. [0096] Purity is

[0103} Ehéﬁeﬁﬁd‘ahwl aby ita¢lf of &qmgﬂ’tifmdthm%idb@’dtueﬁt ramls,yuaﬂess otherwise
hand intensity on a_silver staingd

statsa ay%lght AkPEacksd ch@}ne ef wblﬁ LS Ommd@alad}r cquubinygtipy thereof,
wh{&gp i a?e 1&199%311“%% ellg&lyl‘ﬁ%es Cdr'{?cg% catfindifie di- and multivalent

I'on;" as u es a
radidhby hatieg thetiumbef oﬁcqnbxpﬂtams desigfatgbfiei deCgomgangane $o ten

e e oo i AL 1, s
sucl4k bidthE; eth{iSh (%%Jl 1?6‘;9@;811% bityl, buBjl, 1E$1ﬁltﬂe§€cl-tg§yl cyclohexyl

Essentl ally’e menber "of thé population” speaks
(cyt:]k»he)t‘yﬂ))mﬂgjdneydigpromﬂnmﬂgl diomedogsrand heompepef, du example n-pentyl n-

dt fied
re o2 BB 5L B0 g o more
doitidPorRis @k b byndy HxaaplesdPabiandaiddang! %}’ Bs ﬁfcﬁfd@fﬁwa){e not
at | east about 95% honmbgenous. { 0098]

limited @r, smrtyd;, 2-popsnylueroiyl.2-isepmminy éw@ytadtem@s é—pentadlenyl 3-(1,4-
perRe?(P eny %91“, ?gﬁ:dej)-}spopynyl, 3-butynyl, and the higher homologs and isomers.
The term “alkyl,” unless otherwise noted, is also meant to include those derivatives of alkyl
defined in more detail below, such as “heteroalkyl.” Alkyl groups that are limited to
hydrocarbon groups are termed “homoalkyl”.

[0104] The term “alkylene” by itself or as part of another substituent means a divalent radical
derived from an alkane, as exempliﬁeci, but not limited, by ~-CH,CH,CH,CH,-, and further
includes those groups described below as “heteroalkylene.” Typically, an alkyl (or alkylene)
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noi eties to which the nodi fied sugars are conjugat ed.
Thus, in a peptide conjugate of the invention in which

weawb/omoss fi ed sugar noiety is conjugated to aPCT/US2005/000799
acceptor site having the sane structure as the

gro@f GEDhave Horhe tbQAwaboR aeores, yithithede JroahslHa@theSl0s fewsr carbon
conj ugated, the peptide conjugate is said to be about

atome b9iE pregEerbBBe PReMSdevRaiony Adlawesialia! or deppealkygne” is a

a f
sho?t a%r%lggl (%r agigrl%:rfoé bu é gréé%lgl 5); H%%{iﬁ & gﬁto))or fe@ %}t&%s.
[0168joTtie t&ﬂﬁ(s %dlléortwe“al]pﬁamrﬁﬁ dndfalkyiehio’a(eg ehiohlkpxy)idry uded in their
about 70% about 80% ut 90% or nore than about

conypuonphernsg. a0 &er o ?1?)9@ kv griph pigshed o e actpgAdenafghe molecule
v1a?1fsl og?%%ll atdf Q‘P:Qd:tnoggg Fﬁrj ﬁ&%‘t’oﬁn rgﬂfekﬁvé}g mogenei ty

preferab esse e |l ower end
[0106] Theterm I‘fbaemfalldyd),mbg éteei byini cx)nﬂinmmbn%% amoidee terf? $eans, unless

abqut 94% a 96% o ab 98% The, er end of.
OGS ST 2Tt iFa s bEROTY o, o5 puiie 1B Teasg sedical, or
001%1{9.1:1(5?‘19 ‘i?ﬁétrecﬁgc/&@fstlﬁg BBihe LRED RRIRIBPEADYN atbR aRY %1’[ feXst one

he peptide conjlugates is typically determ ned by
hetcmetomr sehmstedl fnet tloddgrolyp cousistiog oh Os &Y, 8 aiwk,| dndiwhetrd¢in the nitrogen

andSobsg s fcaly B R P EL AR e e BRERAER eiafeongipnatly be
quatérhiZBd. TRERStERERM(Y) O MMakll §Gnd Si |He|p€l’dfc)éd at any 1nter10r position of
el ectrophoresis, and the |ike. éﬁq ]% "Substantial ly
the llpmefcmllml grqupdjr@it the pesitign-at whishdhg #llsy] grovinisragiaphed to the remainder
of tgF é‘io(l)e atﬁ eastlha{lge b }/\Qg Do ffltnfthci {d] 9Cf—Io Ct%{a?fé e_CoIib’ -CH,-CH,-NH-

peC|es e perceén
CH@F—%@% N‘QCHB) €H,!- @Iz-SiCHngH& oS M- GIH%QSC@) CHg, -CH,-CH,-S(0),-

H_g yCcos Itransferase of |nterest C(H
R erie e 7 24deCHECE-DCH ) Hp Up to

ni
g HEGplS %ﬁf g?%ﬂg%‘*g?‘i Tt O RO amd ~CHo-O-
Sl(dHE)lgﬂ Sﬁnﬂt&lyﬁ ‘tll)e telim f‘lilﬁelﬁallkblenié’ ] (T gmrﬁs part off aadthérasubstituent
anal ggues thereof, ar cosylated in a_peptide .. .
megns digalews raficaliderived, Erﬁ{ni Ay s §xopw e pgblimisgd by, -CHa-
CHo rsecﬁf Lbhd '—@th I@)e?ﬁ% fOé—Iz heatciifle Fet ﬁétEﬂoQH(y[@lE %E‘d@g heteroatoms
éntain gl ycosyla acceptor noieties (e
carf a]sm@ophpy eitheGak bbthdf Ghecdlam tRrmini 64 8. ,eaikyleﬂ’emxsr alkhlenedloxy,

e Bt b5V 80y o B A S5 RY Boncene

linkiRY 8RfubSho ERnieibh ofthellIRER A6GERIIMIBRbLE tefiredtis®ROWhich th
' 1%3035 ["at ed |nn 1t hg steartl ngg}rrglt?erlﬁﬂgll %10%}(;Tﬁe terrr11C ©

forﬂmtatxg’ttmhmlang groupris whiglermb Bateexgmipias thei forngulgf-C(0),R’- represents both
s uni form' generally neans at | east about
R,

bout 70% at |east about 80% or nore

[OIIOVPTBé fbhY “@fcldaiant ambHeter88Moatiiit, by ithdms¥bree or in comblnatlon with
preferably at |east about 95% of t he accegtor noi eti e

othewfierns, pereseat valesyPiierssq strtahcreliaeasigpeokfaieds gidi heggroalkyl”,

respectively. Additionally, for heterocycloalkyl, a heteroatom can occupy the position at

which the heterocycle is attached to the remainder of the molecule. Examples of cycloalkyl
include, but are not limited to, cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl,
cycloheptyl, and the like. Examples of heterocycloalkyl include, but are not limited to, 1 —
(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-
morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, 1 —piperazinyl, 2-piperazinyl, and the like.
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[0102] Where substituent groups are specified by their
conventional chem cal fornulae, witten fromleft to
wo p@ho7o1shey equal |y enconpass the chenical |l y pCiENS1005000799
substituents, which would result fromwiting the
[0108F Tké tef:Bs 06N 61 Bllogtm” bgfliemevs or adFA#df dnditieh Elﬂﬂdﬁiént mean,
to also recite - OCH2-. [0103] The term "al kyl
unlpssosherwise stpiedp adluorne, gRlorRes brmieg, ot wéme aeTAN éxddmﬂnélés terms
st
sucly? Fatb > L B A Pbn S RPN polE Ry or exarmple, he
terntthalb(Ceg,)bikylus neas ai inchidetbut ot liditednl uiihmdméthylea,z,z-

and can |nclu i - and nul Ient radlcals havi ng
it B DRSO ORBP SNt (1 6. CL- 10

44l sf d 1
e et .
subgnmmptsthaiwen baa singlduphg ormhlyiple mmgsr(pwﬁérablyfmm bpbtyB rings), which are

fus%%@%ug{s%ﬁléwp;fﬁqé¥ﬂmlem§rb ﬁ%ﬁ?%ﬁf :HM reﬁ%ﬁi{g glsgrgw (or rings) that

cottaR FRES ot to fH@T he?éf@ﬂﬁn@ selBctBE by N, Ohadd, wHerdl8 BieVitrogen and
n-octyl, and the |ike. An unsaturated al Kyl group is

sulfom etm&mﬁgpmlly) oxidized, aivlithe sitagan stoo(sk are ppeorsdlydmaternized. A

hetﬁr8 r}';f ‘gﬁﬁ’lp gan @%F?iﬁ@ %ﬁ al k%lﬂ%%ﬁ?%’ 01}18{%§1111€ ?hrougl'llj 5 h&tefoatom.

Noﬁ’—'h'rrﬁﬁﬂg Biﬁﬁmés ot?a:rﬁ%hﬂdféte@éﬁt&]) grodps4inélaad ﬁl%n?[‘)&l-naphthyl 2-naphthyl,
3- (I pent adi enyl ), ethynyl, 1- and 3-propyn
-balhbm’ly ir)ﬂyrmb’hd?-wréo Ik, gHmswiokdnbpueEokh &-inydarens. E—
t arm aI Kk t
e O e RN e
1so£&bliyll|5 hekolyl S2Jﬁﬁaz’®$yl petigzodd| K—ylhazolﬁl BsfhrygBOﬂ@ySI 2 higienyl, 3-
are Ilmted t o, hydrocar bon grol

thieniyb FoRyridyl. 3 -Dyrisyb Ar-oyriyl ,t?epmmaigiﬁé}fem;ﬂduy Stheggpthiagelyl, purinyl,
—b@ﬁz Hl@&ﬁ% %ﬁ Saﬁllgél@f N-34 %qgodﬁ‘ﬁ‘ﬂf‘ﬁ #g nY)? ?x?}ﬁl %Sumoxalmyl 3-

eriv rom ane as ex
qulﬂoltyl tétrazbigtl, beh;yo[b]fﬁdnﬂ—ﬁ&ﬁo{ﬂjﬂuenyamﬁ-ﬂmydhﬂ:mzoiwlcmmn- -yl,

benrgfly SARFGL S3h e fgimOBE- SHRYIMGRE BF 680 GO Alig sofer gl and
het%t \%ﬁl %ﬁg %g% ﬁﬂ@a@tsel%ted ‘ffohhthte &ff a@é&ﬁaﬂi‘@éﬂﬂgﬁm@&s @Escribed

atorrs beil ng prefe In“the present
belbwvent i on. "1 ower al kyl" or I ovver al kyl ene" is a

A SR e R T S—
aryltBlok®; defyfalkyﬁ' 1564{1@@%% aryDend’ l@été’rbbﬂyhhﬁgs dsQlefinbd F8dveO s, the

are used in‘their conventional sense, and refer to
tennﬁ‘esyéalbylkya mgarrs ﬁrpmchxdteébme dadienls inewhiehran Atyd groyp is Aigached to an

alkgl?ﬁrfe)ﬁé'l Zg v gﬁ )é('}égl ﬁn}rzbe?@g]%ncﬂée lgce 3 'i'rpcluﬁng fhose alkyl groups

in whigh Qrc@ﬁJohléjtom (&, dtin‘éﬂiyﬂen@rgrd)dp) tesbenatplaced/y, lbr exam le an
anot her term nmeans, unless otherw se stated, a

oxygep afagh{e.or Phsnaraneilyls RAyRdYloxymethy], 8- @wpb@a}%d}pmpyl “and the
hké)f’:ldl cal, or

[0111] Each of the above terms (e.g., “alkyl,” “heteroalkyl,” “aryl” and “heteroaryl”) is
meant to include both substituted and unsubstituted forms of the indicated radical. Preferred
substituents for each type of radical are provided below.

[0112] Substituents for the alkyl and heteroalkyl radicals (including those groups often
referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) are generically referred to as “alkyl
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conbi nations thereof, consisting of the stated nunber
of carbon atons and at | east one heteroatom sel ected

w0 e@s0td188 gr oup consisting of O N, Si and S, aPdI/US2005/000799
wherein the nitrogen and sul fur atons may optionally

grobp substitlienssd addhé;heanrtietone@emdie bf-‘é eﬁiaﬁbf@wupmelmmﬂ firyin, but not
guat erni zed. The heteroato N and

hm%@%e Br - dd MR > ZAYORN DR Br» 4%@&%?8%8’?{”’ -OC(O)R’
| 39 $ t 99

ORI R, NI R e R iR, -

NRHG({@)RI,e NRECANRIRR T hNRﬂ’de—NM(NRr’R”)#NR Pj SO, tS{O)R’, -

S(O)gib I%Hé\_ﬁgsg;g -C%d%ﬂ%u%@% ran,g@gl;%@p'%e@(t)@)(%gﬂ) where

{SRe totstimbeCofEarb t%@%@cﬁ’ N@Eﬁd Rang
e e L e P hradiP IR TRy - ach preferably

1ndqnm§a¢tlyt neﬁ@ to h}adrhgas suﬁwmt@kmmsebstﬁmb&hﬂbm&bﬁ Sab&ﬂltuted or

s P gt 4 iy B GO B BB DA S NG titued alky

alkéhty/&Y tBI¥alKoRY oft sctﬁ‘ra'r%'lﬁl‘liyf él@ﬂ% eWﬁElQﬁbKﬂﬁ urfﬂsof the invention
exenplified, bu not Timted - CH2-

inchudes moGHbasoEHR arHp, Kiegreple, Fa:nh o élneeR @mupy u%méependenﬂy selected

o B LT A 5B e
R’ addBP gremating, to @hddahRnead carl6e ¢dnkteihed With ke nitrogen

further, for alkylene an( heteroal ylene I|nk|n%
atoggrtg dpyan a fo Corqrengmbeisd sigt Aer pramplag NG BU js meart ipitciuge, but not

be ﬁ’l%lg%%?ol q é&?ﬁ{htd&ﬁd L4 e)%@ml{ﬁgl f]ﬁrﬁ%g aB(g cﬁ?cu&lgf E%gl_bstltuents,

ond @pkik@arthe ahodh und@é‘@).dZt’Hat thanéetm “dﬁE}ﬂIf @)rﬂeant fDihOlle grips
ternms "cycl oal and "heteraqc gal kyl", b
inchERear RIS W&m&rw Ol W%ﬁlyef%s?{ gf%ﬂ)ﬁ%wch as haloalkyl (e.g.,

_ e: I the st
RS s SO SO v
[0113} Sineiteeto tl}ecshbﬂitkths deaxcﬂnlmdéonﬂlecaltky& mdlm,cmlbgtltuMS for the aryl and

het rgalgﬁ Ig%&pg‘élfe\/\gehgrq g { OC egggtm? § %&tflﬁrgf Ky he subst1tuents

are s&%&t‘é&'?ponp%r é?(raﬁlp[@'hallogéﬂ L@R t=€O =€NR* efeORY] -NR’R”, -SR’, -halogen,
cycl ohexyl’, 1-cycl ohexényl , 3-cycl ohéxenyl

-SIRRIRHeMGOIRARE(OIRE, 1GRR’, SONBIRS -@ﬂ(O)NR’R” -NR”C(O)R’,

NREBRRR 2N B R R B AR R R -

S(o’c)RpI sm)zm’ 1B(0),RRPRPENRBNRF ,, -CA mm\@ I-RY,|-N3,3CH(Ph),, fluoro(C;-
rpho 1, tetrahydrofuran 2-yl,

CopoRnmpd A Em i, inetamhparavehiadior gio,to te total number of open

ol R LRGSR R0 e ahPpegiaviyn

indepepdegly sectdd f&&nth@ldﬁogai sabaitied oﬁurmwtttwed Talkyll&abstltuted or
unl ess otherw se stated, a fluorine, chlor

unsypgitied heigroallgd wbstgtl@ﬁqor ppRwbstitgied|ary) and Sk higerk o wpsubstituted
hete%?li}ﬁ ] oa:nk ﬁoﬁfpﬁuﬂf 8f%he ﬁlﬁfehﬁﬁ%ﬂgﬁld@?ﬂl%tf@{hgﬁ‘ bEYR f204h, for example,

or exanple
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. In the schemes that follow, the symbol X
represents “R” as described above.

'[01 14] Two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula —T-C(O)-(CRR’)q-U-, wherein T and
U are independently -NR-, -O-, -CRR’- or a single bond, and q is an integer of from 0 to 3.
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term"halo(C 1-C4)al kyl" is nean to include, but not

be limted to, trifluoronethyl, 2,2,2- trifluoroethyl,
Wazaﬂlﬂ/iomn&butyl , 3-bronopropyl, and the |ike. [BADB$20051@0799

term"aryl" neans, unless otherwi se stated, a

Alt@&hﬁ%ﬁﬁ &W@ro?ttl%jsub%t@&ﬁﬁ bf adjacdd$ biokiestihd 51?1 oﬂﬁi‘ferbﬁyﬁrmg may

single ring or nultiple rlngﬁ‘fg@ referabl froml to
0ptrqnﬁ§1§}>e repiaceth vathea :mbgfeiuertt@é rmwle 4A4-(K ﬂr -Bowdiessin A/and B are

ind Rt R ORE AR B8-Sl PR o PRE o Bl 85, anc s

an fntepet Of fré&n 1200 DnedRhesinglebondd 7 the aew g s6 Ubimbd may optionally
at ons arereéf)tl onal Iy oxidized, and the nitrogen

be mplsgeds With aaloghlei hondl AJternatively rivoeaf thexswbéﬂ@ﬁ@ta Pyladw@u@toms of
o0 AR AR AT R S Y g e -
(C@gs-xﬁ(ﬁ?*@a’r)w “g]e;uéqmdj dark mﬁ;hfgxt&enﬂy ;ntdgdﬁﬁ@lﬁﬁrdsryllo fo 3, and X is —O-
RN MR O Ty G DA S g R Sy S
pre%}f%lﬂé i}}r{/ﬁ?ébend%nﬁff( Qn%té’d frofh Ig?ﬁﬁrfg%}mﬂ substituted or uqsubstltuted (C1-Ce)alkyl.

4- oxazo , 5-0X 3-1soxazol
[0115px Azmaisgd herbin ﬁmﬁemm lydtf;roaomﬁ iipmehntlto nmludel axyeéry(Q), nitrogen (N),

azol.yl furyl, 3-furyl, 2-thienyl, 3- thienyl,
Su lgﬂﬁéﬁr?’éﬂﬁ/ S Uridyl . 4-pyridyl, 2-pyrinidyl, 5
4-pyrimdyl, 5- benzot hi azol yl, purinyl,
Intpodyistionni dazol yI 5-i ndoI yI 1-i soqui nol yI

[01361 m Ipres?%t 11;1 6216]1%9 Pro 5 8%(J51F?tusr a lplgopep{l(ﬁ]é/s ih W?hlch a modified

gﬁﬁﬂlbi&tﬁ)istd‘ﬂﬂa&ﬁad e1th3r &réﬂﬂtlb)bd EIQﬁl%GtZ}O(d  Ahebhugkiand Gatytvening glycosyl
benzo[ |, 3] di oxol - and 6- %ﬁln0|é% Substituents for
resiggertosn Q-H %&1\3’6056( léa sip OB therReptde. eplsa pyovidgdpye methods for

h f bl
Pf@é%ﬁ? “f%%%ﬁ*@%é?ﬁh?‘é%%%%t * P0110] For brevity. the
b8 T it on B ngl ﬁmrxiv“d%q‘%af’sw@&ila%&ffﬁsnamal

e Bk RGN0 SR R Sl o i

Exshplaty @mnamy bacghanypresslued inelulie N-dcetydgal adtbsamigg, gakactose mannose,
benzyl , phenethyl, pyridylmethyl and the |ike)
Gl‘?(lﬁ%?’l%‘fcl‘?ﬁe thK‘E%EOBT‘ $¢-groups in which a carbon at om
g., a methyl ene group) has been replaced by, fo
[01é8hnﬁlhe medlrodsyof @mnmrzﬁwn(cen be pragtiesdonnyanstieptide havmg an O-linked

elyE RIS 1 sptenfis mERERLYE O B e O Bl alfcoconjugates

in whith @icg: % kl moie¥ ¥lattacrd to B Delitlad\lycosylatioresin thhﬂs present in
i ncl ude substituted and unsubstituted fornms of

thetwidd typel p@md@d Acsardingly, the present deventien provisies glycpennegaégs of wild-
type%%ptlc?es thef gﬁc(fl?cie A G-1RkEY hl‘;'ggsyﬁ? off Wite. Exemplary peptides according to

this description include G-CSF, GM-CSF, IL-2 and interferon.

[0119] In exemplary embodiments the invention also provides novel mutant peptides that
include one or more O-linked glycosylation sites that are not present in the corresponding
wild-type peptide. In one embodiment the mutant polypeptide is a G-CSF polypeptide. In
other exemplary embodiments the mutant polypeptide is an hGH polypeptide, an IFN alpha
polypeptide or a GM-CSF polypeptide. Also provided are O-linked glycosylated versions of
the mutant peptides, and methods of preparing O-linked glycosylated mutant peptides.
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[0112] Substituents for the al kyl and heteroal kyl

radi cal s (including those groups often referred to as
wa@bdoglornaes al kenyl, het eroal kyl ene, het er oal kePgT/US2005/000799

al kynyl, cycloal kyl, heterocycloal kyl, cycl oal kenyl,
Adcﬁﬁgneﬁ ‘?ﬁe‘%ﬁ&ﬁxﬁélﬁ?&é 8 @hébbraﬁ@ﬁ tﬁﬁﬂﬁh% padl Mld?(?rfrﬁédlﬁgatfoﬁ %he O-

'group substituents, can be one or nore
11nl<c¢ﬂ gilycws(ylweﬁl@uecﬁnd@’lmﬂsﬂ resiftessttbat afe Nmraﬂhalt thaie O-linkedt ed
, =0, =NR, =N-OR, -NR R', -SR, -hal ogen,
[Olz%ﬁr&r&xempi @)e‘& ithe 1n%1@03' r0v1@é¥ﬁnutan dB'having the formula:
ONR R C(6)R, -NR -C(O NR 5R55
NR55C( O 2R, - NR- C( NR R 5R555) =NR"", - NR- C( NR
R')=NRA-S(OR, -S(O2R, - S(O@NR R', - NRSO2R ,
-CN and | NO2 in a nunber ranging fregmzero to
(2m +1) ,Apvhene-GhlNAcHRE t obal nunbeAAe#O:—alGNNAa:t-e%
in such fadical. R, R, R" and R'" each preferably
i ndependently refer to hydrogen substituted or

in AREHARL By RRE! fithe b Bt AR Plyprgpytpmoiey. Exemplry
hydietREBAS ac1§$JQ§ttllu’éb|ﬁ1ﬁ§| aﬁ)d sedhBU rm Gal &6 nidty lis maiekmm through
or 't hi oal koxy groups, ‘or aryl al kg gr oups.
8

a
the@wgﬁnmm@f thery droRyd moiesH. IAF?CIHGM PrAseRs 1p H&nW%EyPRpepude or,

o BB 05 T B A BGRARS g i e . i

a ndEfyRigRSovd) aRadBhng ] ifdddty, ang, iyt igelaetogylmnﬂﬁal-&a groups, or a
present. Wen R5_and R55are attached to e sane

SacﬁhatrYldg@ﬁfYaﬁtnérﬁ mp@igyng gFPuPe %%ﬁ?ﬁmawm}b HeetH; e X is a
B0l i oty BBrRSBs it T ghcoyied

aminordcideehntte, at thepy+ oral-pelptivie temmiduslomintepdad ko thy Ipeptidasequénse.
above di scussion of substituents, one of skiII in the
art will understand that_the term "al kyl ?rf

[0123] Tman exsenpiary gpborizeantdr AGMBHTES @r@f%%Rﬁ?Eec o stlyl, galactosyl

ancg{e?glué)a n‘ﬂ%@tger &g&@mgg%gg@% (9%99 F§$211y15 g'glgct@ﬁfl %?(ll eal-834 comprises a

mod (B @rdup. - 10Dt @RkBplaan drnbd)thnienkX)comﬂoﬁi&]le Blomty ar
to the substituents described foiythe alkyl radical,
substituents for the aryh teroaryl groups are
generically referred to as " group substituents.
5' The substituents are sel ec ) Oékarrpl e:
hal ogen, -OR, =0, =NR, =MNbOR , - SRg,
-hal ogen, -SiR 5R55R', -OC(OR 5,{ -C(QO RC5— C(IRS
-CONR 5R', -0OC(O) NR 5R‘ - NR55
“NR 5C(0) 2R, -NR-C(NR R R™HNNR' ",
-NR-C(NR R')=NR ", - S(OR, -S(O)2 . -S(O 2NR R',
_NRSO2R5, -CON and - N, -R, -N3, SCH(Ph)2, SuOrQCl-
4) al koxy, and fluoro(C 1-C4)al kyl, in a nunber
r.angi f e NPPRL. L
whgr% I?qua n{e%{qe% gélgctéc?fréﬂls tde}?ngﬁda% g mr (e}QEQg%’é?ﬂbe\f%l@@tE@%om R'-L

an@AT(ONC1-Gf)slkpr; &f ¢y ahio}ety miﬁ}mmnigm trieynbeekeémtaﬂa frogaty comprising a

strgg%%teqr]qrggg@tecll E)glty?eth}%ene glyco )S;elsutdllié ea%d%! isa 11nker which is a member

selected from a bond, substituted or unsubstituted alkyl and substituted or unsubstituted
heteroalkyl, such that when D is OH, G is R!-L-, and when G is —~C(O)(C;-Cg)alkyl, D is
R'-L-NH-.

[0122] In another exemplary embodiment X comprises the structure:
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unsubstituted heteroal kyl, substituted or

unsubstituted aryl and substituted or unsubstituted
whedsnoassy/ | . Wen a conpound of the invention PCUSHES000799

nore than one R group, for exanple, each of the R

groups is independently"selected as are each R, R',

R' 5and R55" groups-wKen nore thaot one of these groups

is present. In the schg ol I ow, the symbol X

represents "R55 as desfr o—[0114] Two of the

substituents on adj acenf at,ons of the aryl or

heteroaryl ring may optl\oon |y be repglaced with a
substituent of the formula - \O)/-ag?R 5)g- U,

wherein T and U are independentily = 5—F0-, - CRR5-
or a single bond, and g is an ilnteger ,of fromQo
3.Alternatively, two of the substituents on adjacent

in VHiGH'E, i9h stEnAEYbr Wisubihae@alky] orf uB&itiRY o BhdudB@ted HeRroalkyl
replaced with a substituent of the fornula -

gropp;(a0E2) is sglectedfremeth integansifrgme} to abautel®fd dlintyielyanother exemplary
R -5 -NR- -S- -S(0-, -S(0O2-, -S(O2NR - or

emﬁlinﬁ%ﬁ %‘%6’6‘}?&1,56%%‘85%‘? an i nt eger of from1l to 4. One

of the single bonds of ;fhe new ring so fornmed may

optionally be rteIOHaCce with a doybl e bond.

Alternatively, two of Yhe substifuents on adjacent
atons of the aryl or hg (ng.may optionally be

he rmula - (CRR)

replaced with a substl
s-X-(CR'R ") d-, wher ad d are independently
s and Xis - & , -NR-, -S,

integers of fromO t
-S(O -, -S(O2-, or - SO 2NR -. The substituents R

R, R and R " are preflerably ifdependently selected
from hydrogen or sub%Ti € u\|<181j5|§toi/f ut ed
(Q Cral kyl. [0115] As used herei'n, the term
"heteroatont is meant to include oxygen (O, nitrogen
in wixph s sydelagied(fR)m grednteigensdenm 0 8 £0. | nt roducti on [ 0116]
The present invention provides conjugates of
[0128) C Dp ethetexemplayhiérdBodmengAfA Bdosiigbwithiiagirylihesrich segment of
attached either directly or indirectly (e.g., .through )
the apgant peptidecandiey ibtspegdiypte ta dingeline regidis ApPropiay sequences forming

| atii ' : | . ' O
O-SRUAIR R 35 TSR HSPMB ISR e 0tk
glyE 6y lation Bl shdt pépridedc@itainimgyinabr anrspitetivesOdimited glycysylation sites.
the hydroxy side chain of a natural (e.g., serine,
e . . 1 i -
0154, B S g e e
suchas ehatarysblubbspalyreers] thetapegicmaictiesy dipghesticoseintigsetargeting moieties

| act oge, mannose, G cNAc, .gl ucpse, fucose or xylose.
ands ke Moo mrEY A sprtEalss ILERER twa bt St pepie figed together
thrSUEhA WniRE Rinh 4@, heiti i cBEhalobrj RS at least one peptide being O-
glycosylated or including a mutant O-linked glycosylation site. The multi-functional

o

conjugates of the invention can include two or more copies of the same peptide or a
collection of diverse peptides with different structures, and/or properties. In exemplary
conjugates according to this embodiment, the linker between the two peptides is attached to
at least one of the peptides through an O-linked glycosyl residue, such as an O-linked
glycosyl intact glycosyl linking group.
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gl ycosyl ation site. For exanple, the nethods are of

use to produce O linked gl ycoconjugates in which the
w@bkopsomBs noi ety is attached to an O linked  PCT/US2005/000799

gl ycosylation site that is present in the wild type
01R5P! ITHE corl}aERELH A mveﬁtlitﬁl 426 BB Hy e BiAyaihtie LANHERS o
[ ﬂycoconjrﬁg%efé of wldtype pept:adeg'ﬂ‘fehat |nclaﬁde an fa
mo®ifie whgaat tgthecgdgspisplatedror ghglgcosplatereptie. pEhe medified sugar is directly

addi%é o dhgl%?lﬁg @ﬁ)Pcég%l%t?grf %%péﬁ %Ir%\rgllgg%léu egl&k}%hg“l 1%%{ directly or
mdir@&ly' @\ethicABh 3h&6r ﬁbfnglsj@‘éym&ﬁﬁhe)%hﬁm liplegdt d1kesylatiad site. The
i ncl"'ude one or nore O 11 nked E écos ylation sites that

inventionradto m@@em conjugaie oty Pdinked glysgsyintpdpenyise in which a modified

SRty R PR BRL B P R o et

or ifUfévilly tdah WPEAkdddaydssyRtofie. pol ypepti de, an | FN al pha
pol ypepti de or a GW CSF pol ypeptide. Al so provided are

195, T BRSO PAPL i)
the peglifyilasgrédp bh ilarsiganteichmds whatdk veferrediie hereibes 8 intact glycosyl
trinmng backdﬁgd/or nodj fi cati on of the A.inked

linkjpg grapi” Pewdbrexgisigsflesyty ofearines siqhds shyosyjiransferases, the
pregﬁlg BRihdd1RBvided éoﬂf%gs thaPdedPh désﬁreﬁrgr&mn@ oY nﬁ)‘é@%ﬁtﬁc locations.

I nvention p des a mutant peptide havin
Thtﬁs; ammlrdmg £nthe Pré@antNAgentin; a modifisd sug@r@aatianbed rqaq’qu to a selected

Ld. with h t
loe theaepli i aRy PSR L hemRTs Sty ar SRRs o 2
carﬁ&liﬂl?até‘ BRidth 'bﬁ@%lﬁ@g@ﬂﬂles PEpiIRs inWhicEahddEedRigats)aré Bound to both
I i nked to AA through the oxygen atom of the hydroxyl

a ghysppdpyide Aavcbnbspdrb@ apd direetly ﬁomntan@nwmd resyee 9féhr paptide packbone
ternative I ted b t at
e el o S Bl oogn o Y mat ot o

nodi fyi ng group, a sacchary| nvoiety

[0133] adr eenirastiocknesin cheric @@p@nzmuatvapéml%r?lﬁwatw)éi sggipeics, the
e R Iolo08, B OpoLbiaR BEL AN BERRTLAES bl v

sutgtauplly H@mdgeﬁﬁuﬁss&dlvhﬁzaﬂon paffdfrﬁ hk yansydsatsed irati nm/entlon are

acid can b t the N
gerpqaizlglbf s,q:gqctlyg fqarwé)aﬁtgcr}\lqr@glr@(éa(gg ﬁq’sg%%[o%%é@ Pq%ﬁogﬂf amino acid residues

of ﬁfég:%ﬁn?éé ?’g/lfefm &@QE als® pgz%g@z{l'f&eﬁrg% éiﬁfélb?ocﬁﬁh@ﬁv\‘g)ﬁﬂlodlﬁed peptides

act osyl Gl -Sia noi eties
andiplycegeptiden érhmfs thainebtisidalof the igedngion q»scwldeamnracmal means for large-

scai°”‘°{a$r§§m o@éﬁfid' P8R e Be o op RPN darems. The

nonhmﬁecytog g}ypopezpmdgs tha‘rmp(mn@éqt@mg anlﬁfﬁd dtu;mg productlon in cell

BRSP4 g o

prokaryotic cells) or transgemc plants or animals.

[0128] The methods of the invention also provide conjugates of glycosylated and
unglycosylated peptides with increased therapeutic half-life due to, for example, reduced
clearance rate, or reduced rate of uptake by the immune or reticuloendothelial system (RES).
Moreover, the methods of the invention provide a means for masking antigenic determinants

on peptides, thus reducing or eliminating a host immune response against the peptide.
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selected froma bond, substituted or unsubstituted
al kyl and substituted or unsubstituted heteroal kyl,
wesothiag when Dis OH Gis R L-, and when G¢EHUS2005/000799
C(O(C-Cralkyl, Dis RLL-NH. [0122] In another
Sel@t&%&%&lﬁbpﬂkg&ﬁ% ?elﬁ@f&%( pé&pfide hﬁlﬁ%%h%gﬁxbrlh@telnﬁbdiﬁed sugar can
which L is a substi ed or unsubstifute
alse bpusedtto taégiet@rpephémm patrmté@r ttm%@rd@lllsytfa@r mepptoﬁh@t lﬁ SPeCIﬁc for

rom.t t o about 25
the ;P&’E“"Bir%f 1ng)gg%tr gkﬁglreg bR 1% PIOCBXICPGS r?‘pcll?sg 8 p?%zt cf%s ’chat Ore
spe§1'(ﬂ'c!a,‘102}t HloBifield fivha lerapeirtc ﬁl@ieﬁﬁécﬁﬁugatédﬂhidﬂl@h |arg‘1ﬁﬁ>€i15hnk1ng group.
fromO to 20. [0123] I n another exenplary enbodi nen
ated within a proline-rich segment of the
()éaifgﬁ?apébtlde and/or it is proximate to a proline

[0129]8! due prefprinyitiah eratdyy @vtiaked glycaspigted geptifesiconjugates of these
cosyl ation sites are rea

SPeFlﬁﬁ élac} BgeinEpripEuag Rrhﬁlﬁdongﬁqsylﬁwé@e@ﬁl%aw|1%ﬁ1wéﬁqa gected
am%la sggﬁ’énicgg ﬁhﬁécﬂfglg sgﬁﬁoﬁ Eligﬁr Bf Hﬁi%{ﬂay fhterest are mutant

atlon e conjugates o
pepnld&s ihaManlludoan @r hrﬂ{edrghmbsjziaumate th&!ps ndtepremnd indhw eosesponding

eci es r-sol ybl e oL rs, .therapeuti
R L o o e S P B R 1 8 SO
res{fdﬁgtﬂaltg@arsghﬁ,gl f \ gﬁrpl are conjugates that include

two or nore pep es l'inked toget her through a |linker

[013@21 1rbglpg35 &%@;ﬂé%@({%& gaﬁ,gn ug?} Pﬁ G%gll(%ﬂf )g)ﬁps of protein

glyEdsyldtieg dis %Mﬂ%ﬁée@fe’te@lrhn&'céﬁ surfiR aH%Ucldted‘ %151661#&@&15 of all eukaryotic
COE ugates of the invention can include

cellsopiners ip greahdiveraive ipdipsirdeiuss cepated|bydinked glwcqﬁylﬁélpgéhundreds

o RSB S S B e R
glyt g lthdnstedse Bﬁiymrthétfa@e tesldepeiptthal@slgi Sormplenc Devbriity éxtists at the

| east one of the tldes t hrough. an O |1 nked gl ycosyl
1eV¢lé§|ﬂéQJ&1yC@§1FéWCB§C mqsm@aa 0§¢f&@b@9mt qf 2-gbicany tycpé%tﬂn

r'\

Lakin . t
rod b0 LA DR LR Aol el MBS
glysosyhitioh ds 4 highiyl mgﬁia‘gpﬂqir@m:smawh@kw addgh ddgeek pfbphsateation among
The nodi fied sugar is directly added to an O i nked

mulfjcglplar piganisissite, or to a gl ycosyl residue attached
either directly or indirectly (e.g., through one or
[018d) e Thk Yicss step in am‘ciiubfpe olinlred@lydosKletionyisyatsdysed by one or more

NN TN T W T I A S—

(Ga?N%%Hrdn?.fe?dsE@‘{Ebﬂ A41435Radch RaferGdINAKRE s&ridetind@hrebfine acceptor
a glycosyl reésidue attached either directly or

siteis {tlasser 1 3., tfoBIQh Ghem. AREPFPY-68295 @OOON. Toidete tpoivzgpembers of
The

e sed
ther%aﬁ)elp éan(%?el lgz?)tgsﬁraﬁ,egngﬁngzg? - been 1den%th\@%Hd Eﬁﬁacterlzed
(Schwientek et al., J. Blol Chem. 277: 22623-22638 (2002)), and several additional putative

members of this gene family have been predicted from analysis of genome databases. The

GalNAc-transferase isoforms have different kinetic properties and show differential
expression patterns temporally and spatially, suggesting that they have distinct biological
functions (Hassan et al., J. Biol. Chem. 275: 38197-38205 (2000)). Sequence analysis of
GalNAc-transferases have led to the hypothesis that these enzymes contain two distinct

subunits: a central catalytic unit, and a C-terminal unit with sequence similarity to the plant
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the nodi fying group on the sugar becones what is

referred to herein as "an intact glycosyl |inking
wW@r@ap70138Jsi ng the exquisite selectivity of enegmES2005/000799

such as gl ycosyltransferases, the present nethod

lectitf AVind@sidaRiiEeSeéthitdohdn? (Hagdast A18d. BIRUChet. 274e6797-6803
nore specific |l ocations. Thus, accordi ng to the

(199X Hlages, PrateintFngn 10:al 358di3PP 4G gRetdnset at-+ Geedpin. Struct. Biol. 9:
563d ’Zleflgbg Fe%lcﬁ{% %{Dﬁ‘gll#tl I lv(?lggaélté ggg ?‘énqg %tﬁo rﬁ'of)%e'lected

con@aﬁzb@ kesdiruai Corfizinetl yhat inwsat@ing G0 e ehiatigic daamﬁn eléminiated catalytic
whi ch nodi fied sugars, are t;bémd to both a 9& gtggttlde
actiyify parpparattanaizions pdhe lgctingdompainhadbnogignitie S §p catalytic

act%?rgs eﬁr{%t GQﬁAQa&m%?S?%@?ﬁlf @alWA'i:hfln "[te!ﬂﬁo Elc&lpg Blor td¥em.

I nvention n contras
274U T8 8-2(R06DY y Timisi ﬂlembmrmdml é]lee(hodmhamﬁwais bdteafgd ast to be

ﬁmtaggr@ll‘ﬂpe mtcggg}zﬁgaatég eeg:‘ﬁ(gtgm TR fo%nhgf 8%]%6%0 ‘gansferases (Hagen et
al., SUBRH a¥eni 2 JM SRR PO Fer | vatl zation pattern; the
’enzymes use : n the i nventl on arg gegsral I yI ﬁ:{ ective
articul ar am no  aci eS|
0138 BBt Rl BPngF o fRuSubhR i Sodh AT DRLUEP® exiic
uni ﬁ@QctiQ/'it?e%tWﬁ?ﬂ)arﬁélIy Gange- @9@&5@1@@%z€dﬁeﬁﬂd&f T@i@@hfal}@ﬂ actions of
peptides and gl ycopeptides. Thus e met hods of the

at least ed GaAlNpoirpniéeraseppeiorns zﬁaméaﬂél b, and r§¢Q.cglestively act on

o BB Pl PR ARG Fh g il ome o

cluftefedipottndinl ylyysllatissl Bf&@dlai/é) bedl‘IJ@alNAQﬁglyMykafed by other GalNAc-
t herapeutic peptides, includ not limyt

tranop B ensest Ehel LI5S oot oot rasany (SRRLe Hesa oL ol /. Biol
Chg;%ri 1%%‘11‘?@4‘{5001@ ?Aﬂett%‘t'bf uy cﬁe'chénr (2@/39%0472 30481 (1998);
manna N

i an ce cells,’

Texs Blaben ety ad tBiok e, DT4: aﬂmzmm (@929).| €pINvkc-T4 and -T7 recognize

ik SR Bl S S b e sl FEU L, Sleptor subsct
sit% riﬁ ]pltl'(]rﬂﬂ%pﬂ MXL%%B% %é\@@tﬁl}y‘ﬁtﬁﬁeﬂ NGAESSHE AR BHAPSRELE GalNAc-
e due to, for exanple, reduced cl earance rate,

traxeferaschetiedios at lﬂ'edlf:tedpd) sdpeesblyt & ¢ratiohstem ef e density of O- glycan

S e R A A

gly@i% lgﬁ)tﬁl c determ nants on peptides, thus reducing or
m nati ng a host |rmune response agal nst the

e. Sel ectiy nent, of t
B3Rt % SERR sl SR BRGR gy
MbE] ¥s@ink @ tirﬂ%ﬁﬁ‘ép@at PeRhlkedeslydsHlaRRdlrédion bARO dedeIHQ or
cell surface receptor that I1s specific for th

(HgyﬂtsmBRPAaﬁéatAﬂPgna@ahﬁve mpe) 6 linkedilgeosylation sites.
OB e P R PS5y PAE RES AR o g
incBrr@hrite asyly throksing (HWISAED’BWAB%[I&IHP@Q GalNAc attachment sites
underlined). GalNAc-T4 is unique in that it is the only GalNAc-transferase isoform
identified so far that can complete the O-linked glycan attachment to all five acceptor sites in
the 20 amino acid tandem repeat sequence of the breast cancer associated mucin, MUC1.
GalNAc-T4 transfers GalNAc to at least two sites not used by other GalNAc-transferase
isoforms on the GalNAc4TAP24 glycopeptide (TAPPAHGVISAPDTRPAPGSTAPP,

unique GalNAc-T4 attachment sites are in bold) (Bennett et al., J. Biol. Chem. 273: 30472~
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[0129] The present invention provides O |inked
gl ycosyl at ed pepti des, conjugates of these species and
woreiohoda3sg or form ng O |inked gl ycosyl at ed pepr¢ﬂl§52005/000799
that include a selected am no acid sequence ("an
30481 I(i 983 d Agll aptioy buhi asthas iekleibjted 6F GRRNA¢-TY| a@pedraﬂtoﬂfe&‘étlmred for
re mJt peptl de? tha{ i ncl ude an O linked
Pm@ %Peasai $ geriermp of MUkl expressed by eansst cqll§ wheee all potential sites are

gly&{%gc OSWI& Gt . dBloy Q?he 2R d%lrd- 2? CLl'r?ggﬁfj%\}orrgal MUCI from

tion si'te Is a cus
lactgﬂuyg;mamlmarg gladldehdshapbrdxéanislysl. 60dlihlddgy@ne per. repéit 8Ahller et al.,

Ciatn 2R s P 14 sl ShaC navanfomane s o ine T47D

has aegtoqm&d %Bﬂsaﬁs%ér r?ﬂ‘é'éf ARGIAEAC | Aled (g);e\b? 50} 5%951 8%2 (1999)).

eukar yoti c ere Is’great diversity
Thes;tanqmasscesatcd mme@f MY D i$ thekeforegissortssd with hrgh(ehdmﬂitﬁ dﬁ O-linked

of potenti al ructure produced by.the .
ety @i RRUFREY Fed A B postmished Bud CofvGe JrSiies anli daice toor
simBAZYIRS FIRINAE T4 esi dent in the Gol gi conpl ex.

Diversity exi sts at the |level of the glycan structure

o184 g&ﬁgﬁﬁ&&ﬁ‘ﬁ&f aﬁééeﬁa% ﬁéﬂﬁgg eJoV %Bﬁa}zﬁqoa{ﬂggr%tnﬁ}alNAc-

glyéﬁp&pﬂid?d dpecificities, sl Hpearttb @E nfddul AESY Gk %@ﬁa‘ﬁv@ldcﬁﬁ dbﬁ1a1ns (PCT
hly r ea{ ul ated process that shows a

WORRME sl sy s oaad el eniago s b AN Ao pueRise lectin
dontdid szmﬁérgp‘%) tﬂoﬁgﬁ%\?om%aﬁé ng [ﬁlf@gll\?z&é’ Cﬁzﬁa%ta#l opalI J. B%ol. Chem.

cat’a amry
275U15331-%a3 89086 (2@1151)); peyplifiedthe activity of the enzyme in a similar fashion as

Gl RSP AT b (A T aed ymultiple spnseruiior GHINAC residues
to a‘ﬁ%bg%\fs,lﬁogtrétg wlmqncﬁmg}etézag : 3%%3@%%? lg%gggfl)ifaﬁ%%%d more

thamarteeGaliN ovresideeriveths safie substrate (fedrioaan al., J. Biol. Chem. 277(49): 47088-
96 éér\lg -transferase famly have been identified and
cterized (Schwientek et al., J. Biol. Chem 277:
22623- 22638 (2002)), and several "addi ti onal put ative
[013fd mbinge Bthas héen c@mwstmﬁd that matatiobeef Gl tcansterdsenpan be

B R T T

typdhrfzfyﬁfe@ nt isalithix EHeaB5hOGY tRepie8ém iR fcrhtilzedRE or more mutant
spatial |y, suggesti n% t hat they have distinct
¢

GalAg| tesgpigrase #luw@parmgs Qalinlend géycoaylatedpeptaiieslof tighiswention.
275: 38197-38205 (2000)). Sequence anal ysis of
Gal NAc-transferases have |l ed to the hypothesis that
Mutant Peptideywith Q-dinked GlyousykitiehiSites subunits: a central
unit wi.ith sequence

C |
o1l o v ?%Igrprﬁ@ng bR e lirg{thﬂl?fﬁ%tm ingfuds ghamEy ackbsequence that
is recb%{?i ast ( 2008 é&%@pb}e@meaér -mord-wili-Bpe oghea?né é?ag‘%%c transferases.

zes, Protein Eng.” 10: 1
The (a8 y¢id Beqteoee @ﬁthapeptld@us eitheQglierwilGtypecfor thRise peptiites that include

an O-linked glycosylation site, a mutant sequence in which a non-naturally ocurring O-linked
glycosylation site is introduced, or a polypeptide comprising both naturally occuring and non-
naturally occuring O-linked glycosylation sites. Exemplary peptides with which the present
invention is practiced include granulocyte colony stimulating factor (G-CSF), e.g., 175 and
178 amino acid wild types (with or without N-terminal methionine residues), interferon (e.g.,

interferon alpha, e.g., interferon alpha 2b, or interferon alpha 2a), granulocyte macrophage
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563-571 (1999)). Previous experinents involving
site-specific nutagenesis of selected conserved

w0 e®bduass confirned that nutations in the cat aPgr/ig2005/000799
domain elimnated catalytic activity. In contrast,

colomjt stinndaring factoh €GM-ESF), huskamgtawth haenée aiddhietlealdnte.g.,

effects on catalytic. a ty of the
intesighkia Llineme %%oﬁ@%?@hwn@pwmmon@w@@a -GS, ang IPN-a 28
4 u
is f%' c%nt Fﬂsl‘.r?ltg(glf &S&nﬂggﬁn% é-lé oé an 8?1“%5 aqd indicates the

omal n

amiho racidl pmaionaelldtwmto the Npieﬁmnabﬂneﬁucfr@ﬁe dffiBe pol. ??é}ﬁidlec These numbers
functd ons. of Gl transferases (Hagen et a
candye yeadilnadiystesta r%;gme@@@qpc? Qgggl)eymmpmgb}on%mN-termmal of

the Ea tidR\etBRAGIE R TR %5@&1@ ST A dFQOF that the N-terrtnhnals of the

c-transferases ex t unique activities w
exepmlztry akptydeGah\itart glithcarswiltlatue d ngithionipe pIn alldstion] Hese of skill will

unde g o Sebtorfnera iy prdrerioe ClipGed $yeIpniesied
ana%ugé YCANERTedRa e RhikipependiifabdiRa b e Myl fpdar r epeat

domai ns where only sone of the clustered potenti al

other - oD P FEp RS erBERmer i peipité Btidlogtafl pgtive o-
CSHafditan? 26t 2201ded 88O9d: mé mingemated sft’é' seLect!:d fl%ni){he Nh@Minus,

276: 17395- 17404 %épg%? genpet |, ol 2 . Biol
adjaoRaiip 0p PROONUTATIRG P39} antt i) I—B@le@tllyeﬂctwe g} CSF mutants

o ey P i LSRR ES b bRy DA 05 3 oo

morndutatidal thselotnod RStk in eibstantiNAG ehﬁreﬂ@ﬁ‘s&ﬁtlﬁfblﬁdgﬁhlfa%helty as it is
Si tes in additign to those fhat were previously
meggpyed; byey seiblefunchenal gpeys bpaywpto apgekilled in the art. In one

oA AFREORFAR ISRy 0L OF A8 SR Dl vemin,
are bagcated svitirial omei metel (thngbd/ glqpmsylaeionsnw' thht du @it neemalyt axist in wild

oG5 S S Mol Sh TSR s

muffiSlor thel\ﬁijgenf:ﬁl%ﬁidhsreﬁdé mﬁ{ﬁsr@eﬂﬁ%t oukilld BK&R: or more O-linked
gl ycosylated region of 20 residues

glyqqs@mma@mﬁmmtms h five potential O linked

o138 Rihe i 1G5 pe b PBRECHERY Bolyfeilides BePauspges that are

seldcd@rgaer ate at only three sites (HGVTSAPDTRPAPGSTAPPA,
Gal NAc attachnment sites underlined). GalNAc-T4 is

uni.que i h [.NAc~transferase

i sof or mél%g fﬁ}\j J@g&?&&{‘%&@%@gn rrpl ete the

O linked gl ycatplgiasds qsBiktle oriagddghi kRkBSERAYRICh %de’! es
t

in the 20 anm no acid tandem repeat seql uence of
breast cancerviighslgin werlsscasmcglalagalpadbsglilyqg liqalegisp

elgptldtlq 1dvadfatti wqgmeelgma palqptqgam pafasafqrr

aggvlvashl gsflevsyrv Irhlaqp;

SEQ. ID NO. 2 (178 amino acid wild type without N-terminal
methionine)
tplgpasslp gsfllkcleq vrkiqgdgaa lgeklvseca tyklchpeel
vllghslgip waplsscpsq alglagelsq lhsglflyqg llgalegisp
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Gal NAc-T4 transfers Gal NActo at |east two sites not
used by ot her Gal NAc-transferase isoforns onthe

WEA0SENTAP24 gl ycopept i de ( TAPPAHGVTSAPDTRPAPBSITEBNS/000799

uni que Gal NAc-T4 attachnent sites are in bold)

(Bennett et aljgpildtiq 1@%&%@@}, afqrr
(1998). An ai%ll vity such as a?eggé%] Qﬁtﬁ%an?i%ﬁ 4

Gal NAc- T4 appeggvivashd ds8eyssejulrhledpsf or pr oductl on of the
gl ycof orm of MJCl expressed by cancer cells where all
potenti a§E@. IBN@J?(i 195 we08y hat edldtypd) er et al J

Bi ol . Chem 274: 18165-18172 (1999 Nor mal from
| act ati ng nanwérgpagslamgsikeleg valgggdg@aﬁml@wylglchpeel

O linked glyc

Crem 272 34 s B yAPRRE Ny e R Rl iabisEl
the cancer c eélgpﬂldtnpld'vrﬂauhsqqxﬂe&glﬁh balgitegarg pyfaamfgrper
repeat (Muller et al J Biol, Chem 274: 18165-18172
(1999)). The eaevbwshlasfsvsysy bhlagBr m of MUO s

t herefore associated with higher density of O|Iinked
gl ycan oSEQpER®NOah( 75hingne scidodhinggpé withautdy-tarminal

Gl NAc-tra sfer se activity identical to or simlar to
that of st 4. [0134] Pol ypeptide

Gal NAc-t r ansf arent
Gal NAcgl ycopelgltvqlﬁgﬁa% ecflg(:a%:e:a?‘?f %gg@%ag%égépﬁgg ?ééﬂ’
modul at ed by Vl@stgupufaplsmpeq hlgtagclsq diogtiyag IIqEIB'glsW)

01/ 85215 A2). und that nuta s in
the Gal NAc-Ti ¢ ks‘éé#fa%wwra oS PP e e gy
t hose previ ou%gﬂ@ggﬂ yrplrFRgHAC- T4 (Hassan et at,

J. Biol. Chem 275: 3 197 38205 OOO)) modi fi ed t he

acti vi tyﬁﬁhrgﬁgv(gmi_yne in asinmlar fashion as

Gal NAc- T ile wld type Gal NAc- Tl added

mul tiple consﬁﬁztﬁlgpesslﬁalbmkeleqezsqumaﬂqbl@apgmhml
substrate with_nultiple acceptor sites

Gal NAc- Tl f ai Vighslgb 3@alssapee alafagslsg s g&xﬁm fe&ﬁpdue

to the sanme s

277(49) : 470851?5@%&%{ @8&%@”?@%%@%méﬁﬁléﬁﬂg?nﬁ%£?§en

denonst r at ed agpivashl gffleesysv bhla@p] NAc t r ansf erases can

be utilized to produce glycosylation patterns that are

d| stinctg qzln)tﬁ@sg produced by the w | dtype enzynes,
is wt the scope of the present invention to

ut ilize one omvﬂlngmssiptqaﬁlKCEQIVNAqugaaliqﬁl@aatSblChlvﬁel

th k d f th
vent i on.  mdwlets pep b SRblre S vl iGeBpat i on
Sites [0136] Illggﬂmﬂdlv&ﬁattp\rv Q&gnwalqb@lg&hqﬁmafqn

i nvention include an anmi no aci d sequence that
recogni zed asagevteashligsflsessepliblagby one or nore
w | d-type or nutant Gal Nac transferases. The am no

aci d seqgEL¢DIOL ne peptide is either the wild-type,
for those peptides that include
mtplgpasslp gsfllkcleq Vrqugdgaa lgeklca tykichpeel
vlightlgip waplsscpsq alqlagelsq lhsglflyqg llgalegisp
elgptldtlq 1dvadfatti wqgmeelgma palqptqgam pafasafqrr

aggvlvashl gsflevsyrv Irhlagp;

SEQ.ID NO. 8
mvtplgpasslp gsfllkcleq vrkiqgdgaa lgeklca tyklchpeel
vllgsslgip waplsscpsq alqlagelsq Ihsglflyqg llgalegisp
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WG 2a0s/07038 nt r oduced,

an O linked glycosylation site, a nutant sequence in
whi ch a non-naturally ocurring O1linked glycosyl ation

natural ly occuring and nonnaturally occuring O|Iinked
gl ycosyl at i onelgpil @Ry 1dExdEmmlviiomdReRhd fAGpbAH lpﬂﬁbﬁﬁrrt he
present invention is practiced include granulocyte

col ony sti nul aggvigshlastlersyrdidem):, e.g., 175 and 178
amno acid wild types (with or without N-term nal

met hi oni SEQ BBINWEE) , interferon {e.g., interferon

al pha, e.g., interferon al pha 2b, or interferon al pha

2a), granul ocygtrlgnseylp grtleles Veagedean taskleeitridchnest or

ntorteuki n- 2yieted SARRRpTRAR 8RR, Ip R el O

di scussi on onelgpt{diky 1dAEEFv@mtkel drit pabptiqgarh Pafacafafsri t y
of illustration. Any nunber f(x,'gl t he superscript of an

anmi no aci d i negevhiaskl asHevsyry kblagRsi d position rel ative
to the N-term nal nethionine of the polypeptide. These
nunbers SEQ.DB N@atll | y adjusted to reflect the absence
of N-term nal thionine if the N-termnal of. th

pol ypepti de s’lng?ﬁgl%as%i’ﬂﬁﬁuf?{eﬁv aeigail .CaltVI%FEPeeF
under st 0od_t hailgtsfygn NobRIdEd Al agelsq IRGIBKRTRERKp
peptides can start 'with of w thout "a met’hionine. In
addi ti on, t hoslgpibdtlgslidiadiatii wqqnueetiams palaptqparapatasafqrr

strategy set forth herein for, preparin i nked
gl ycoconj ugat g%gV_Vﬁgfﬁoagﬁggsyg\f frmaﬂ%tﬁg% d nut ant
peptides is applicable to any peptide. [0137] In an
exenpl ar §E the peptide is a biologically

BN Gl |
active GCSF el tion
at a site ser}é?:@%ga s%lp%#ﬂ{l(ﬁ%q&ﬁ?ég%&%&%kl%ﬁ%g eflt 0 or
enconpassi ng vibdslghtwapliibasy alglbgdaqthsPEe lqalegisp
Bi ol ogically active G CSF nutants of the present

i nventi on i ncelgaédtigidvadiotipvaamseians palaptaeam pafesatgrr |

whole, with o ﬁ%ﬁﬂ?ﬁhﬁ that do not result
in substantia rentire Poss oﬁﬁi ts bi ol ogi cal
activity as it _is nmeasured by any suitable functional

assays KRB Y5ke skilled in the art. In one
enbodi-ment , i W] T I s T o j j
G CSF mit ant ot e ERASIp UG Il p e RB I | ApL®

wi t hi n one or giebgipwap Issepsgalqdigetsathsl giflyqghlqsilegispetghat

do not natural] ist.i.n wld.type, GCSF. | ot her
ebodi mont - aH e el e R mapt s St
G CSF nut ant syRAsHIGE 18kpSERladpIvent i on reside wi thin
as well as outside of one or nore O 1inked

gl ycosyl at.j ites of the G CSF nutants. [0138]

Repr esensgpo@%w&% type and nmutant G CSF pol ypepti des

have sequenceﬁagszaaqi_ ll%lparsap eflkeleg dritiggdgaa HeRlcatyR NO. 1
Wi

(178 am no aci t){p_e
Ichpeelvll ghslgipwap Isscpsqalq lagelsqlhs glflyqgllq

alegispelg ptldtlgldv adfattiwgq meelgmapal qptqgampaf
asafqrragg vlvashlgsf levsyrvirh lagp

SEQ ID NO:14
maptplgpasslp gsfllkcleq vrkiqgdgaa lgeklcatyk lchpeelvll
ghslgipwap lIsscpsqalq lagclsqlhs glflyqgllq alegispelg
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nt pl gpassl p gsfll kcl eq vrki ggdgaa | gekl vseca

t ykl chpeel vl ghslgi p wapl sscpsqg al gl agcl sq | hsgl flyqgg
wo bepalorgssp el gptldtl g | dvadfatti wgqneel gna pRCTPSHgHM0799

paf asaf qrr aggvl vashl qgsflevsyrv |rhlaqp; SEQ |D NO

2 (178 ami no pibtdtiylds ddfattiyge nwactgneaptl ﬁﬁtQ%ﬂi@aﬁf&bafqrragg
nmet hi oni ne) t kcl eq vrkiggdgaa

| gekl vseca ty V%‘Q‘E&fg,&éﬁl [ihiar i p wapl sscpsq al gl agcl sq
| hsgl flyqgg Ilqaleglspelgptldth | dvadfatti wggneel gnma
pal qpt qiQIRX NOatyrr aggvl vashl gsflevsyrv Irhlagp;

asf 1 kel eq vMég@ga%SE&éﬁﬁ%ﬂeqtvgklﬂsﬁ%a@Qﬂek%txglﬁﬁ et
wapl sscpsq al @is%ﬁbﬁﬂlskdﬁ‘é@lﬁ lageBq ihk ﬁ;gﬂﬁlalegg Idtlq

| dvadf at ti na pa ap qgan1pa vash
gsflevsyrv I r IWHGJHNGigm'hpéﬂl@ﬁqmpaﬁ asafilagy | d

type w t hout i gni ne) mt pl gpassl p

qgﬂ | kel eq \ur‘{}k'gl ?‘{ IL’Y“énﬁ‘@aﬂptym chpeel vl ghsl gip
wapl sscp Iagclsq | hsgl flygg |l gal egisp elgptldtlqg
| dvadf aﬁﬁﬁ& rm pal gpt ggam paf asaf qrr aggvl vashl

aet ) pysyry L:rﬁ*pg%%ssléﬁ%lkth% e L ORGR ey,

wapl sscpsq algipls@gm/eqﬂsstcb&gﬂq lagclgqlhk fgmyqullcf Blegisﬁﬂ | dt lhlq
| dvadf at t pt ggam paf asafqgrr_ag vas
qs;/iaevzyr{/ m@a{&%r% 1w11 S gn@gamﬁsgglga%fsaspt%rragg
gsfll kcl eq Vr‘}f‘fé%ﬁﬁl?ﬁl%véﬁﬂ‘f‘l} a{}tykl chpeel vllghtlgip
wapl sscpsq al ql agc I"'ygg |1 gal egi sp

SEQ ID NO:17 (
Mtplgpasslp gsfllkcleq vrkiqgdgaa lgeklcatyk Ichpeelvll
ghslgipfip Isscpsqalq lagelsqlhs glflyqgllq alegispelg
ptldtlqldv adfattiwqq meelgmapal. gptqgampaf asafqrragg
vlvashlgsf levsyrvirh lagp

SEQ ID NO:18
mtplgpasslpgsfllkcleqvrkiqgdgaalqgekicatykichpeelvlighslgi
pwaplsscpsqalqlagelsqlhsglflyqgllqalegispelgptldtlqldvadfa
ttiwqqmeelgmapalqptqtampafasafqrraggvlvashlgsflevsyrvir
hlagp.

[0139] - In another exemplary embodiment, the peptide is a biologically active hGH mutant
that includes one or more mutations at a site selected from the N-terminus or adjacent to or
encompassing P'%. Biologically active hGH mutants of the present invention include any
hGH polypeptide, in part or in whole, with one or more mutations that do not result in
substantial or entire loss of its biological activity as it is measured by any suitable functional
assays known to one skilled in the art. In one embodiment, mutations within the biologically
active hGH mutants of the present invention are located within one or more O-linked
glycosylation sites that do not naturally exist in wild type hGH. In another embodiment,
mutations within the biologically active hGH mutants of the present invention reside within

as well as outside of one or more O-linked glycosylation sites of the hGH mutants.
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elgptldtlq | dvadfatti wgqgneel gma pal gpt gqgam paf asafqrr
aggvl vashl qsflevsyrv Irhlaqgp; SEQ ID NO 7

wore@sopass| p gsfl |l kcl eq vrki ggdgaa | gekl ca t ykpehipsmbs/000799
vl 1 ghtl gi p wapl sscpsq al ql agcl sq | hsgl flyqg Il gal egi sp

018010 PREpilekdhtdtRéartiBlybe alEIETRRL BOE tagAmveaé r
[ ag]gvl vgﬂghl gsf | eVS)ﬁjV | rhl agp; S@%INQ 8 3 QRAbAthat are

e o enet ol o spapdaan, Laek] ca ( vkl chpeel
1ot og SBQ GENORES Gl irias Soie IKGRREEI Y Saritest bGHm
B ot o ChdmBad AERendRl G} [ 11 0D, SEQ 1D O
Y oo ol e I e ooyt epag
paf asaf qrr agﬂQﬁW%ﬁHq@q?W@ﬁﬂﬁwl%ﬁg&g@p. SC]I%%’XC@%
L e ppdbnes) PefdhlnbAtatolidigRAIRMABa IRy pllyolikdm

| I gal egi sp el diptetitiivayrivdgsedf atti wggneel gna pal gpt ggam
paf asaf qrr aggvl vashl qsfl evsyrv | rhlagptgganp; and

SEQ I D $f1) IDING:2b grAsHhiRo 8l viliclype pitﬁilférﬁ Qa3 hGH
| gekl ca tykl chpeel vl gssl gj p_wapl Sscpsq al gl agcl sq
| hsgl f | ylagking gaMNedewpingl mgthiodine) | dvadf atti wggneel gma

pal gpt ggam pa farr vl vashl qgsflevsyrv,l rhl .
SEQ | D NO 12 ﬁgﬁ%?sﬁ%‘t%@%%ﬁli‘%@f#Yﬂ?@?eé‘&lpéF%Y&S&@%ﬂéﬁgfgem
| gekl cat yk | chpa@bsbyksnlellrisilligswlepvqflrsvfanslvygasdsnvydllkd

leegiqtimgrledgsprtgqifkqtyskfdtnshnddallknygllycfrkdmd

kvetflrivqcrsvegscgf

SEQ ID NO: 21 (wild type)
MFPTIPLSRLFDNAMLRAHRLHQLAFDTYQEFEEAYT
PKEQKYSFLQONPQTSLCFSESIPTPSNREETQQKSNLE
LLRISLLLIQSWLEPVQFLRSVFANSLVYGASDSNVY
DLLKDLEEGIQTLMGRLEDGSPRTGOIFKQTYSKFDT
NSHNDDALLKNYGLLYCFRKDMDKVETFLRIVQCR
SVEGSCGF

[0141] The following are representative mutant peptide sequences corresponding to the
region underlined in the wild type SEQ ID NO:21: LEDGSPTTGQIFKQTYS,
LEDGSPTTAQIFKQTYS, LEDGSPTATQIFKQTYS, LEDGSPTQGAMFKQTYS,
LEDGSPTQGAIFKQTYS, LEDGSPTQGQIFKQTYS, LEDGSPTTLYVFKQTYS,
LEDGSPTINTIFKQTYS, LEDGSPTTVSIFKQTYS, LEDGSPRTGQIPTQTYS,
LEDGSPRTGQIPTQAYS, LEDGSPTTLQIFKQTYS, LETETPRTGQIFKQTYS,
LVTETPRTGQIFKQTYS, LETQSPRTGQIFKQTYS, LVTQSPRTGQIFKQTYS,
LVTETPATGQIFKQTYS, LEDGSPTQGAMPKQTYS, and LEDGSPTTTQIFKQTYS.
[0142] In another exemplary embodiment, the peptide is a biologically active IFN alpha
mutant that includes one or more mutations at a site corresponding to T'% of INF alpha 2,

e.g., adjacent to or encompassing an amino acid position in IFN alpha wild type, which

38



10

15

20

25

30

ghsl gi pwap | sscpsqgal g I agcl sgl hs gl flyqgllqg al egi spelg
ptldtlgldv adfattiwgg neel gmapal qptgganpaf asafqrragg

wa bwashiigsf | evsyrvirh lagp SEQ | D NO 13 PCT/US2005/000799
ngvt et pl gpassl p qgsfll kcl eq vrki ggdgaa | gekl cat yk

| | GhoWap q - - |
corkHBRR S  fECApe Tl o) e O M s o
the psestyfrinvgyionlincledd apyfIFNealplyar pdlypeptide;in $aQot in WmplgAwith one or

R e
me@udi Py thBIk Fal enal B adys kNEIn i 6h IR in IR S1€aRGHe
asaf grragg vl vashl gsf I evsyrvirh [agp SEQ I D NO 15

embpdimgyl, gpuaiong within the bidegioalky aptiog HaN lalphk npantk of the present

. lch Lvll. gh ' I I | h f LI
i Kool TR B AR DT e B n e Set s ey
exigtSAfaId tRHIIAN Eﬂ?ﬁﬁﬂ HSdnokiRy epnbudiitent, 3Rate@ wiliNN@eologically

nt pl gpassl p gsfll kcleq vrkiggdgaa | gekl cat yk )
activg Hﬁg@ﬂnm mpais gf &meqeggleﬁ@g@mqeﬁlé@mthm 353vel) as| opidla of one or
mofd 64r%RE! g'cB%}JIéthn%li J o?@fe N9 mytants.

neel gmapg gpt’qganpatrasaf qrragg Vvl vaaéuﬁFqsf | evsyrvlrh
[0143] p ASkID kypelnd IfuthdtAFNpdsisl ol geebtilkslshown bklogigdgaa

ol lyagi 1o o SERCHND BeTbonBiboas TR 38hn et grapa

gpt qganpaf as_cz)asf grragg vl vashl gsf evsyr virh lagp SEQ

I D NO 18 CVIQGVGVTETPLMKEDSIL
[0144] Other appropriate O-linked glycosylation sequences for G-CSF and peptides other
than G-CSF can be determined by preparing a polypeptide incorporating a putative O-linked
glycosylation site and submitting that polypeptide to suitable O-linked glycosylation
conditions, thereby confirming its ability to serve as.an acceptor for a GalNac transferase.
Moreover, as will be apparent to one of skill in the art, peptides that include one or more
mutation are within the scope of the present invention. The mutations are designed to allow
the adjustment of desirable properties of the peptides, e.g., activity and number and position

of O- and/or N-linked glycosylation sites on the peptide.

Acquisition of Peptide Coding Sequences

General Recombinant Technology

[0145] This invention relies on routine techniques in the field of recombinant genetics.
Basic texts disclosing the general methods of use in this invention include Sambrook and
Russell, Molecular Cloning, A Laboratory Manual (3rd ed. 2001); Kriegler, Gene Transfer
and Expression: A Laboratory Manual (1990); and Ausubel et al., eds., Current Protocols in
Molecular Biology (1994).

[0146] For nucleic acids, sizes are given in either kilobases (kb) or base pairs (bp). These
are estimates derived from agarose or acrylamide gel electrophoresis, from sequenced nucleic
acids, or from published DNA sequences. For proteins, sizes are given in kilodaltons (kDa)
or amino acid residue numbers. Proteins sizes are estimated from gel electrophoresis, from

sequenced proteins, from derived amino acid sequences, or from published protein sequences.

39



10

15

20

25

30

nt pl gpassl pgsf 1| kel eqvr ki ggdgaal gekl cat ykl chpeel vi'| ghs
| gi
weaphzaapsgal ql agel sql hsgl f1yqgl | qal egi spel gpe¢TUSH0EIR00799
adf a
[0147) qumge@mmiaaé that st aspednasadetyll F@egﬂébreedﬂ sdHeBNGYIy \Shnthesized,
: hlag 01391}1 I n anot her exenp enbodi nent, the
eg pwprfheg tasthy selidbplage @hmp;w@@ftldweetrmar mathed firstisigscribed by
o t fr
B e iR Ese T P Rt 2205 P R ) R oAl
synthiesize] b€ déscibarini Wan Ibé':‘}dntaﬂteﬂm §Nﬂél&i&@4cﬁk¥s€l§é§n12 6159 6168 (1984).
i nvention jnclude any hGH pol ypﬁptl de, in_part or
Entizs grres oap lsodisehemically synthasiaerl o riirificationyef Hlizonpelatides s
. f .
perfo?mé&' 95%@ 'élfdf Qxlt rQJSogﬁfe}gg Et?aete b§ gg na't1(/e$ a%}g é@clf %n & elcgﬂ]%l?oresw or
anuas@aghangrmHRDCtas desveibsd il Pemisdnr& 1Rteemar . Chrom285: 137-149 (1983).
enbodi nent, nutations within the biologically active

[0148FH Th @eﬂiu&nw‘ ofttheclph&@b@E-ty thd@?erﬁl’s Spolpfirledtlde encoding
W thin one or npre O linke ycosylation sites that

muf@Bt l?mldﬁ%tami amtlgﬁt@)ahepnweqmdﬁﬁ canrevesidad after elpsingasing, e.g., the
cha 4 _fulul g%dh?ﬁll é%g?een\giel{rého%bfehﬁ a?lhé)cl 24! %&4 o W%ﬁéc\é et al., Gene

I"nvention fe
16: @&426 (aSSI)ut side of one or nore O linked glycosylation
sites of the hGH nutants.[0140] Represent ative wld

Clogh e s T R (9o aieio acia

[01319]I dN‘ileé?OL@'ﬂo}ynhéfebftlﬁehﬁ&ﬁeg‘gﬂéoﬁﬁfé%ﬂ@-%g p@Ptides have been

erm nal net’hi oni ne)

dete:cmpmedrﬁndrdré dvealabledtonh hqbmfrdrgiglesiipplasri pieliysi bl heintone, e.g., ,
GentBagk Asrrasion s APAI00P5 L5 YL Q030 0 DM 0P23 T NN P35 DG 022555,

NMYEHA5K9, NM 022560, NM 022561, and NM 022562.
dIeeglthngrledgsprtgqlfkqtyskfdtnshnddalIknygllycfrkd

0158 i N1 AR B AR ARp (1Bl 08001 clonivg
apprech ivdweirsv@human DNA sequence database can be searched for any gene segment that
has gé:gftglnsprelrgegpage o% getglqllertl]c l %];ndotlgg et]:)ea o %i(e%fcide S %qrtlcsé gIICh as one
encﬁ(}higg A R&H S eRfifidd Sdptitié. AAW ERVAkEdueMEsRsivmaRIdtan by d
subsegughtljt Olrtgined by shamigali syriesis Riidions bolsitiarask alain rspctionk RER)
tech%lclfﬁeestu]e 21% S af’)\é?( B Bmseﬁm%dl I%or a shgr% egqvl\lnerlléje cgrgel)etely de novo

synthesis may be sufficient; whereas further isolation of full length coding sequence from a

human cDNA or genomic library using a synthetic probe may be necessary to obtain a larger

gene.

[0151] Alternatively, a nucleic acid sequence encoding a peptide can be isolated from a
human cDNA or genomic DNA library using standerd cloning techniques such as polymerase
chain reaction (PCR), where homology-based primers can often be derived from a known
nucleic acid sequence encoding a peptide. Most commonly used techniques for this purpose

are described in standard texts, e.g., Sambrook and Russell, supra.

[0152] cDNA libraries suitable for obtaining a coding sequence for a wild-type peptide

may be commercially available or can be constructed. The general methods of isolating
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MFPTI PLSRLFDNAML RAHRLHQLAFDTYQEFEEAYI
PKEQKYSFLONPQTSLCFSESI PTPSNREETQQKSNLE

wao LMREB188 QSW.EPVOQFLRSVFANSLVYGASDSNVY DL L KDL BEC/CH10NAR0799
LEDGSPRTGO FKOTYS KFDT

mRNSEINBRALS FN/Gibly YEFR¢ DiikOripTib, mgv@g%mvﬁmeé&ﬁlﬁﬂdm vector,

The .following are representati,ve nutant peptide
trangfegtiag iR resPmhwaehest{gr Prep%aaeomé@ne@mng»r@aé rclom@carer yell known

o4 13 SRR SO B AR AT . o

obtmﬁimﬁmﬁfﬁa@gmm EDBGATEHER sEHEFRYShy PDRSHEHYWEHQ@EN e further

NTl PTTVSI FKQTYSL, EDGSPRT PTQTYS,
o P S O S i o

pep E@%ﬁ%@%@h E PTQGAI\/P @X ?\%@EE%M@%E be

foundsin $aubrepk prd Bnsselepexenpl ary enbodi ment, the
peptide is a biologically active .lFN al pha nutant that
[0153]c! Acbamlaxrmooerdum)cm bafoHsweaht® abtain agill Eengel Jeqa@ReGheWling a

T106 INF alp dj t .t
wil %an&psag@q, & »a*ﬁl?’é%‘i’i@ 6 tiscFertpble Ack o PREiopRd abgvegom o
hung\%p am%m % og| ca élecl)'értﬁlc \%r al pil%\qfflltl ;"Eﬂ-‘g?‘%ﬂ H& G an be

conm@accomgm aniousnatt-uebegainyd metiods. phaganetay e pbmfﬁct a genomic
n whol e, .with one r nor e t.i ons that )

lbrgyd, HEDNAS it GG EP A iethoant prse sdkef oppd “The DNA is

therDéiRlePRNeEIRNiARY khtated oA SndyinatiSally feaqo piél@ﬁ‘é/grﬁéﬂtst é}%&m 12-20 kb

functional assays known'to oné skilled”in the art
in length. eTh@cfrﬂgn@ntS argrmbaequently separhtied by gmdinnot@mﬁugmop from

act h t ants. of the i nven
ot ARRIEHGP el Gt Re S8 Ao RES Ry baslioRbagih Wolors. These
vecwrg £ phiigds a80pAtRAgedat Wirdl Réc&ﬁblﬁént tpl‘lag@s lafl aIrMBIQed l%l\blaque

pha. In anot her_enbodi nent, rnutations wthin

hybﬁﬂ@ﬁw asalepcyibgd 11 BentorrapddPasis Seigeaenl: 480K (1&7& e@nlony

AR PR B R CHE i R Rl a2

396m3065(1975].0143] A wild type and nutant |FN al pha
pol ypeptide is shown below. SEQ ID NG 22 (fromwld

[0154]PeBAdel odlkq e/ h6¥YoWY FIEBb Akl i borkikTeotides can be designed as
primer sets and PCR can be performed under suitable conditions (see, e.g., White et al., PCR
Protocols: Current Methods and Applications, 1993; Griffin and Griffin, PCR Technology,
CRC Press Inc. 1994) to amplify a segment of nucleotide sequence from a cDNA or genomic
library. Using the amplified segment as a probe, the full-length nucleic acid encoding a wild-
type peptide is obtained.

[0155] Upon acquiring a nucleic acid sequence encoding a wild-type peptide, the coding
sequence can be subcloned into a vector, for instance, an expression vector, so that a
recombinant wild-type peptide can be produced from the resulting construct. Further
modifications to the wild-type peptide coding sequence, e.g., nucleotide substitutions, may be

subsequently made to alter the characteristics of the molecule.
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[0144] Ot her appropriate Olinked glycosylation
sequences for G CSF and peptides other than G CSF can
wheoodetmEssn ned by preparing a pol ypepti de i ncoPr@DUS10051¢P0799
a putative Olinked glycosylation site and submtting
Introbinsing My qrepis inte o Repside Seqlepcdd- | | nked gl ycosyl ati on
conditions, thereby confirmng its ability to serve
[0136] o Frose aw preorlineaolyuckoofige saquaness teagino aid seansnce efia wild-type
[
pepfis par e RRARIEH, SbsOfBnf, 1B abind Sk DenBhte mBPBE bidQfied o ate

the pfottihts ghycesyation patent, b introtueingatiditionalslpdosyldtion gifs) at various
to allow the adjustnent of desirable properties of the
locai@&ﬁma@@an@n@amda%qqewqy and nunber and position of O
and/ or N-linked glycosylation sites on the peptide.
[Oli'é]qusg‘i’@mléﬁpqsfof Pegieindgdycosylpiien Sieg aeenvels ki ingthe art. For instance,

in JFEEOBRL M PER00L A0n LA b U SphUGILE A L8LRS: Lucnce
AerKQaeﬁ‘;erﬁIﬁhr 136\7&111611 Kexib anglhdfloasidectfergenakamii ét@d SAnn Rev
his i nvention include Sanbrook and Russ

BZOR/Eﬁ"é 34631 6@:11 6}98% Iﬁﬂ@ﬁ%@%@@f gl NEAG Yl Fcgd.exwi. lé%‘b?t‘} 21452149

(19mhua|r %wgggnﬁ usu @q‘gsﬁfﬁ@??ﬁ%la@@ﬂeé} 9@5%é’es Vol. 3

(1 9%)9t Oclidkedi ghydkdbjrlemﬂ akeﬁblmdmyemrk&ﬁé’shxeo{n&ié 4&jidues (Tanner etal,

Biogki ﬁp@ééﬁ%gﬁﬁﬁ%ﬁlsﬁh oSl S uocar 1926
(19§6)Z BsRhtipaeAifefodfkd E#' gﬁ%@g% ﬁospflétfmj‘hnosﬂol to

uence nucl el c ‘acids, or fro
the satporyletesninflorartmxgyt gionp | of thezeetenw (@ akedaean al.nTrends Biochem. Sci.

Kj S ) or ] cig residue pupper
20: 87O 2 PbelPiad Pl i Rt @%??%aﬁw@g& Based on
thif FrRWIGRBUKINGBIE nRkti&stan tHis B AeSdukeHindTh REldaSh&lpeptide sequence
sequences, or from published protein sequences. [8]?
to f@tmg@‘mﬁ&)fcesﬂamsmhat are not conmercially avail abl e
can be chemcally synthesized, e.g., according to the
[0158] | Althbaglediplrosplddicationlof & 4mine stidrresigodwithin a ptide polypeptide

ST SRS, & NS, Tol LSO Ll i mor

FisisddD
o 355add 1108 Rl e i

polmm?ﬂno@db bgquenee dnssding d.peplidd. fThisicanobe ashieved by using any of known

o SR4SH 014 955 bS8 TR s BRI B 00
CSPbeﬁMeQHclﬁd&ihééwﬁluﬁPdtéaﬁﬁs $oNbadig.n Pearson &
Reanier, J Chrom 255: 137-149 (1983). [0148] The

[01§9ﬁ u %n&é?legf oftlﬂ@taﬁ&@g%rélﬁﬂgq)r&%gﬁs BRIt H8s1HANRE described in the art.

ynucl edt 1 de enco mutant peptides, and synthetic
Seeob gg@hentg etcll.i Aoz Varl. maa(/&:u UiSd 9 f4He4- 460%@99@) weil Stgmmer,

Nal‘%}‘g, '370:t &99-391 (1994). The procedures can be used separately or in combination to

produce variants of a set of nucleic acids, and hence variants of encoded polypeptides. Kits
for mutagenesis, library construction, and other diversity-generating methods are

commercially available.

[0160] Mutational methods of generating diversity include, for example, site-directed
mutagenesis (Botstein and Shortle, Science, 229: 1193-1201 (1985)), mutagenesis using
uracil-containing templates (Kunkel, Proc. Natl. Acad. Sci. US4, 82: 488-492 (1985)),
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chain term nation nethod for sequencing

doubl e-stranded tenpl ates of Wallace et al., CGene 16:
wWQ1260207(13981) . C oni ng and Subcl oni ng of a W | PET/ypm05/000799

Pepti de Codi ng Sequence [0149] Nunerous pol ynucl eoti de

oli%o&ﬁ%%&é%i?&ﬁ%ﬂhﬂﬂggﬂelsg'(g%ﬁ% a@ﬁ%‘xﬁiﬂ{?wu@ﬁ‘h%gggﬁg, 10: 6487-6500

erm ne a are“avail | roma“conmner
(1982ppphicephorsthipate-motified g Mtrhuthgsresis €Taytorget a1 (Fndladdids Res., 13:

7B R A d oo s oA (ramer e
al 0t W20 a: 00 scThosayapi d progress in the

studi'es of Auman genone has’ nade possible a cloning

[01?2@: gﬂ@% 1%’1‘@[%(% for Qe tcst‘?&}%ﬁg@ﬁ%eg@tgi%ﬁﬁ}agc?ﬁepﬁr (Kramer et

or any gene S€gnen a cer
al. @415 881 TP T (1984 ancagdiesie sy répainddfivinm how ctraias {Cater ef al.,

T R RS e B Tl S
Tl . . _ e o
Nu%lg?gﬁlg WeRt 14 5995 %%gf f@gtﬁfé?g%&?l@%tlﬁéﬂd@@&h&uﬁphﬂﬁargicaﬁon (Wells et

merasé chain'rea echni que 'suc
al. Rt TagnseRt Sovs Lond. o BBt 1 SHER3 (298G mhutsgapesin by total gene synthesis

conpletely de n t i be suffigient; . .
ORBRSl S THEJRERART bDSTTN norbusrapddufisfgpair (Mandeck
ProC NG Ead KoMUB 4hgsven 76008 01988 RikApechdsh B polidick@tide chain

synthetic probe. may be necessary to obtaina |arger

termeration hetistls (WS Pateat Noel, 965,40 uaideroraeons RER (eeing ef al.,
.encodi ng .a ti can be isolated froma human cDNA
BZOZ?C%GQWS%I(:l%E%(W@»ary usi ng standard cl oni ng
t echni ques such as pol ynerase chain reaction (PCR),

MothyRiaBioh O WL Elel:-Raso8r PFdféveédCodon UbdgRin besle Oryd@tsrk r om
a known nucl ei c acid sequence encodi ng a,  pepti de.

[0163mdiepoliswelepiidaisneenss cnending:d munt perfidiespp be Firther aftered to
AR 0 ey B SHP, go rs
codthihihge oprie shaili ofdasteralasetle clrobe aseditd deriywerepgipmidabide that
encPiRS GENGAPOTHACRSIR BYOTIOB R FRJTHRRA TAAORT GrYETRAS YIS strein. The
fre{llge\élgg_%? the”f&fb%iccroidgﬁ L fYe ekhiBALd BYa BRI REPb&calculated tby averaging

ant vector, transfecting into a reconbi nan
frelpasicy o prefieroglampdbn osagesie p derpe ngmberrd gehesraxpressadebyibe host cell
kno see, e.d., er. and ,Hof f man, ..Gene ; .
(o 0B vt Sis ay ST Frof gt e L0 DA Besseppfgettte
J aﬁﬂ).a’f‘]ﬁk 'aﬁél?gs ﬁ%ﬂfgfb‘fbl}oﬁmﬁé@ {ehkstabad %@%ﬁﬁ‘ expred36dby the host cell.
o)

the segnent can urther used as a probe to isolate .
U.$.HRatént No. 5824804 for gxamilearovidesstbe freaesnce o€ eefongrsegreby highly

OO T TN T g

[0163] At the completion of modification, the mutant peptide coding sequences are verified

by sequencing and are then subcloned into an appropriate expression vector for recombinant

production in the same manner as the wild-type peptides.

Expression and Purification of the Mutant Peptide
[0164] Following sequence verification, the mutant peptide of the present invention can be
produced using routine techniques in the field of recombinant genetics, relying on the

polynucleotide sequences encoding the polypeptide disclosed herein.
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found in Sanbrook and Russell, supra. [0153] A simlar
procedure can be followed to obtain a full length
w@e@smemass encoding a wi |l d-type peptide, e.g., BCHUSINE5/000799
of the GenBank Accessi onNos nentioned above, from a
Expred¥eon §grepiyi ¢ |ibrary. Human genomic libraries are
connerciallé,available or can be constructed accordin

[0163] v Apiobtain high-lpvel ¥piPssian ofca tistpic agid epeadinga muiagt peptide of the
preSAPBAEHEI BRI oLLARC KRN S eptie o
an éxpugsdion MeetoDiAt cantdihen steortghaomioee hadires klayscsiptam,ad or

enzymatically digested to yield fragnents, of about = . .
trang g R R AR @ftlmmafweanfl@a@%%% bmdgngs%sfea%wfqtvnal initiation.
Sui&%ﬁ%%{e?i%l ?%nﬂft%g bieNfelCRM ifn%gé‘&ﬂt 9Rd fERRbed, e.g., in Sambrook and

pol ynucl f un i

nucl eotide fragnments o esired sizes afd are
Russeld.eupryl aidh Amswtied ed ap bapye. Bavedbbepresiion spsteras faresp@ssing the

RS G PR Bl ot e Sa7 e b RSl and
CaiB8hA@é. a0 foR¥ich expres8BiE Systehoare %@&nﬂe_%@bglgl%ﬁgﬂe%h&woﬁc

hybri di zation is carried out as descri unstein

expegssigh systeme for maminaligceells, YBest, wgns&e celpgad wel&Bown in the art and

975). [Q154 d.on seguence ol ,..degener at e .
are g S mereig Ty tatianian 1 e G b iEGe L B R puE BRI Voctor is an
adell6¥3r41 3BcBE aRQHERY-AB6CiMBd Qéctol bf ARdtRvEANEctdrons { see,

e.g., Wite et al, PCR Protocols: Current Methods and
[01663P! THEbIAMSter Us8d R difdck EffrBssRthrE Heftérbl%rgol?s(;fﬁcleic acid depends on
Technol ogy, CRC Press Inc. 1994) to anplify a segnent
the phrticulat apyplicdtiors e Goeepromotar anoprtionBiijApositigredabiut the kanee distance

ing the a ified.se nt as. a probe  the. . o
from g Borbid e VR e R LT S Gt PO P paripmtartaite in it
nathr@l i, Neelis knBWa 3 RPN hawektr! otk warialeh & Gistdistiince can be

sequence encoding a w | d-type peptide, the coding
accemmpdaicd vathoubless ofirpweted fimetiona vect or, for instance,

an expression vector, so that a reconbinant wld-type
[016€pt inaiditon fochp podntedthe capressien veger typisgllcimaBides transcription

JFurther nodifications to t Wi, L.d-t yp eptide codi
unif g gxdsaion gue il il B e ot Rt e tor T
expPALERA O e Tt tiH@ irfhdsEellsh @\ §ipaaPEtREdsiol @Sseé tHul Rontains a
nol ecul e. I ntroducCi ng Miutati ons into a Peptide Sequence

projioiB Epeirbhnhinked éntheduplgicrsid sequensstengeding theeneant pepidde and

.am no aci g seguence, of _a.w | d- e pept.ide can.be,. .
sigfiy B or SR e tonot e FaBohs A6u R ting s, and
trarfRRutioR ridifdionO Tak hatleichRidNeqt@ich eficalinCds Yeptideds typically linked to
pattern, by introducing additional glycosylation
a clgpvablessignal Pepiidesaguanee it premets secretien ahthe@epideby the transformed

cell> Sk @fgﬁal peptides include, among others, the signal peptides from tissue plasminogen

activator, insulin, and neuron growth factor, and juvenile hormone esterase of Heliothis
virescens. Additional elements of the cassette may include enhancers and, if genomic DNA

is used as the structural gene, introns with functional splice donor and acceptor sites.

[0168] In addition to a promoter sequence, the expression cassette should also contain a
transcription termination region downstream of the structural gene to provide for efficient
termination. The termination region may be obtained from the same gene as the promoter

sequence or may be obtained from different genes.

44



10

15

20

25

30

[0157] Several types of protein glycosylation sites
are well known in the art. For instance, in

weeanyases, N-1inked gl ycosylation occurs on PEEUS2005/000799
aspar agi ne of the consensus sequence Asn- Xaa- Ser/ Thr,

[0169] wiThe baﬁﬁaala'r 6x1ﬁ6@81(mndenmr asddcio @paasirt e @helR information into the
(Kornfeld. e Ann Bi ochem .54: 631- 664 (1985);

ce 1&& RO RA fiFra @ﬂtwail Anrbpg\kﬁe cmqntwn@ay@ctowsed @Mxmessmn in

3 R P Sl B 5o

plagriidS 6)ch as@BR IWelshsel ylaamigds AISKI) p!EHlQBE phdfisioatexprssine systems
|dues Tan er. e Bi oc Lm Bi op

sucﬁ@g gv%[l“ IIga%Zg petfg%tp)g Ccally sq_bqﬁfgigfl [to Egeomb! 1nant pI’OtClIE]Sy to provide

con@eﬂi@&%&ﬂmds]oflﬂatﬁ 88 (c @)) Q her gl ycosyl ation
patterns are formed b |ng

[0154p °83 l{epégglggmsfg g%{%thfﬁﬂ'@o%egﬁlllﬁ{o%zr&gﬁg R K T AR are
typﬁaby‘, hsschin Sukary&lﬁ)c SfpresSioh vedioBH).g., SWO%@'@H ipapitloa virus vectors,

andt\fﬁc@q(%wegéﬁ)én gg}gﬁ 6351?%9 i?qligh@((e efarggt(ijc \(I)er(]:tors include

H t D
AT SN ] SO B L e
allormrjg éxpra&snqufrotams amlerchadirettios ©if theeS VA Q derly mometet.i SM40 later

uence e suitable to i.ntroduce
proR s PR BT P IRk RBRUREY Rttt Profiyigs Rous sarcoma
virds'Reme Rt Iiblylieﬂhﬁ %@dﬁﬁétbﬂ Qdr @ﬂlela%@ﬁwtegk Wéﬁédu% £t dkBression in
is acconplished mut ati ng t'he pol ynucl eoti de
elﬂ(@éﬁ?ﬁéﬁdés encodi ng a peptide. This can be achi eved by
usi ng any of known nutagenesi s net hods, sone of which
[013t}e & sossethfialy @mboloempd the gxproshidn vetaranshdsen foBGEMFWinl,

[ inel ude se. | r in SEQ 1D -
pPaRbor gtV  BREFMERE PEY GhAGHnd g Ol oM Ve SesBD
(pl\ﬁ&@?!lé $5a6keanA c685mkbl RS Pafent BSplREfion FRET A §r199 2060 38ch is

et al., Proc. Natl. Acad. Sci. USA, 94: 450
ian@Q@t?@d;hmdbﬁtreﬁmm Nature, 370: 389-391 (1994). The

procedures can be used separately or in conbination to
[01p2]od Some‘eapﬁesm’ldns syefenss et nmfrkanyﬂiaepmva’ei géﬁe aaplifitetioasuch as

thy;\;@ilgeg 0 ygrgfxfyggar pﬁgﬁ%@p&w qr%ﬁq, N h rﬁg}late reductase.
Altéin¥ e?jétlﬂglg 016%M§QOH§§M n(?crlﬁﬁodgfg% ﬁég bl¥fication are also

ava Mut at1 ona nerati ng
suﬂdbleemhtay a |baclilmzia1$ vieotor axiangelt ecllss imith-adiolpurckdtide sequence encoding

enes stein.an hor.t Sci ence, 229: .
the TR PSR blsele Einfli e BOPUY hShing R or B5RE sromehgoulovirus
prohfRaRt at es (Kunkel Proc. Natl. Acad. Sci. USA, 82:

488- 492 (1985)) ollgonucleotlde di rect ed nut agenesi s

[Ol?i]gl |T§i§ el%ﬂﬁ 4thre Wﬁ:'all ﬁfchgﬁg pres%ﬂm Vedtofs 4ePficlude a

osp or ot oate DNA mut agenesi s
replidaythatrfuacticals in Nucd/i, aAenclencRdimg, anﬁBLotlc resistance to permit selection of

bacteria that harbor recombinant plasmids, and unique restriction sites in nonessential regions

of the plasmid to allow insertion of eukaryotic sequences. The particular antibiotic resistance
gene chosen is not critical, any of the many resistance genes known in the art are suitable.
The prokaryotic sequences are optionally chosen such that they do not interfere with the

replication of the DNA in eukaryotic cells, if necessary.
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8749- 8764 and 8765-8787 (1985)), and nutagenesi s using
gapped dupl ex DNA (Kraner et al., Nucl. Acids Res.,
wa2005070438 9456 (1984)). [0161] O her nethods fRPET/US2005/000799
generating mutations include point msnmatch repair
[01¢4)r amEen§eriplasmictdxpressiBh 08 YecdbinahD Brbidin (41 A Bgh BRitft of the
usi ng repair-deficient host strains (Carter et al., )
presqué nvemiiony és qrsiyed, thaexprassionegtor furdes pomprgss arsegipnce encoding a

. _ Lol ; b .
secfRof R by A G SO RMIEEL O PhE Binll Poviny
secfetish kighhl crrmodifitd eakionnhdrVes, vhidhtis directlyRidinhectdd @I of the coding

R Soc. Lond, A, 317: 415-423.(1986)), t [
Seqﬂ%%%f:&mgg@wwgsqxgre(SNén& ; Siénal aqxfu)els“eﬁ%?g et ¢ ?4c?>m%¥nant protein

prodiia g ctbolg ol R Rl RSB R beliFBGhIc space, The expression
vectal 98:65) furthentoarpeise aiceding sppiepcrifol sighbideptifiaserl , which is capable of

t erm nati.on. net hod U.S. Patent. No. 5,965, 408),. and .
enzg Al ST TR DB ancs MhOm s Tatamb BUB rotgin is §ilggng the

Dokt GahAQIQErPiE fof | RIduBH & 6f 4 i
pergaggﬁé %Jpsagg/gmi né a Host Orré%éﬁ?lsm %r%g%]ﬂﬁgr%e e Rombinant

protedn gandes! foond the e g diren etalafitand BAY247-2ask EABS ) &10% . Ritent Aos.
rther red to coincide with the preferred
6,1%@8%@;@@6%&%’?&1 particul ar host. For exanple, the
eferred codon usage of aqpe, strain qf bacterial cells
015, de daﬁga%ﬁ_eg aoexey P PErsgn EJ‘SH%W&L%BWE TRYPEPIZE ) RO
condiAie RBRItLESHS an?oE Sndd@\S By RAdaNsE ér'lﬁtlltﬂﬁkep%pﬁ?@or its coding

codons favored by I's strain. The frequency o
seqperet evhiledtil octoiningsthg didogicdiactdtybyf the hepgidec Moregean, medifications

cal.cul at by..aver agi ng frequency .of preferred codon
of elgticTintie PR StxBEBY S50 REShgS I BeSPashinngey podon
usaB€ld a pAtiBular SPr&Siop hoSN VIR hR&irgStha¥Rkiablafihd TH ¥efence.

Site of the Kazusa DNA Research I'nstitute, Japan).

This analysis is preferably limted to genes that are
Tramisfgevian Mribodssed by the host cell. U.S. Patent No.

24,864 I [ £.h c f 1:

013510 Sda £ B5reF ST s By BB YA EER Lo L AR g Bipation, yeast or
ins?ﬁt cell Mh@iﬁﬁt%xprﬁi BiRgessquanttiessfabomytaac pepids, whightase then purified

[0163] At the conpletiaon_of nodification, the t.ant
usipg endted BRI oSS & Hor) Bl 264 EIRIPHg 622 (1989);

; a ‘

Gui o B4 el Pl (RN ARt s B BRRQR L1 2 BORIERE, 00, 1990),
Traasfothation dfdbukynyetipapt prokaryotixpelbsse perfamed Rocarding ¢ stamdard

tecluieS e F.én MarHEOs BFR- Tp PGS oL s COReGiiss & Curts,

| o j i t echni ques in
Me%l%\él? p% }gfkgn%]?dgy H91P3Pd8eeavVE $i MY HQUOBRE q

reconbi nant “genetics, rel'ying on the
[0177] Any of the well-known procedures for introducing foreign nucleotide sequences

into host cells may be used. These include the use of calcium phosphate transfection,
polybrene, protoplast fusion, electroporation, liposomes, microinjection, plasma vectors, viral
vectors and any of the other well known methods for introducing cloned genomic DNA,
cDNA, synthetic DNA, or other foreign genetic material into a host cell (see, e.g., Sambrook
and Russell, supra). It is only necessary that the particular genetic engineering procedure
used be capable of successfully introducing at least one gene into the host cell capable of

expressing the mutant peptide.
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pol ynucl eoti de sequences encodi ng the pol ypepti de
di scl osed herein. Expressi on Systens [0165] To obtain
whe@bovasel expression of a nucleic acid encodpPeyus2005/000799
mut ant peptide of the present invention, one typically
Dezww SfExprasionlof Migds Peptlge i¥doxdiCefst he nutant peptide
t 0 an expression vector that contains a stron
[01@]o modier t}te(pxarqsg@]@ veGienis él}trcﬁpp%mtchappropnate host cglls the transfected

GO 01T P ST O A RS el
thetp &Erbﬁ’reldéfbr 111’18 erptsesich éfithe mbmbkmﬁmpblyphlﬁﬂde wliith aﬂsiﬂlbsequently

descy | bed .g., i.n Sa ok _and Russell, supra,
rec‘A‘(?é‘?f{)%Pmébe eyl %“%Hii’f‘%smgaég E‘?rc?’%’lqu%%(ﬁé%§§ o?r?ogi‘ﬁs 'y é?fﬁmff&f’” lf cation:
L p
Przﬁ&\?ﬁ[e?érgéi g’gclzcttnﬁg Q@Sbﬁ’[%gpﬁat t 51%3[’63'2 Ié'blgﬁ)eg £l L, sugr@ an
SanatrrdolCand Bbmﬂesuprdit ts for such expression systens are
commercially avail abl e. Eukaryotic expression systens

[0179)r Bevarall geatrabbihsds §023sieeniaf dend S@edssiot lateSwall Rndveh hmong those
known in the art and are also commercially avail abl e.

skiliqd igrtae ahbBiattngsne expiesien Y Rrotatecteskas theswickyic geiddasiel. | 4 variety

e

teclemques ssd @mmbdnly uket @rg) Smahrsolnaed Russehiaiugraje Sen@dsnahods involve
o S5 BRSSPI 0y ORISR SIS SN ot

det&%hg RN Q) BB dtE R0 OF DN A BPRNALL T éa?n&ﬁodttwﬁh%u{ 5195&0ph0re81s as

he“transcription start site in its natural
Welb\éupls askhy)dmt hlet).t ke presgnch ofevdeic asmlmﬂcmhng aumtbamt |pnpt1de in
hout | oss of

transfRcTrh e e SO TE Pr R Shdch P Briote A Shesifig primers.

ssion vector typi aIIy |ncIu es
[Olé&angﬁ‘%ngt SR CHPREBSION cazds Yiegtignlavel. Various
imrr U160 a8dals hidGo@edfdiy hs%ﬁ%'g tﬁ(!) @Eﬂfeﬁ i BRI %Ja@{gettﬂeelevel ofa

expreSS|on of the nut-ant pt| I n host cel
gent pmd:uat pevtmukaslslmrmgmb@kmahon mumoodmmul antitodzes phad nerce specifically

k tot nucelc cid s eenc:0|n . .
wit} R e hept RSt Brebd iieRliGh Sufbinh PUSRRAS bRfine e fnino acid
seqiHc¥ € SRY) I@ NO1-9f (tet‘gh SHAN AN aed LMo, Ahhmr@ LRSI Manual,

sites, and translation term nation. The nucl eic acid

Ch@@éﬁl[dén@@ldémngiHﬁ@)or,HQS&d@hl@r@ndé\/Itlgtpmchmuye 25014R5-4% (61975))

eavabl e si gnal ti de enc fe s i
such S sl e AR AR S et PRl vafigh Miscit
agaii8Pthe @@ gantpebtidteor aaRfgerdé B@ﬂ‘h%n thed€ofS IThE FhetRRRIIFIASing polyclonal
fromtissue plasm noﬁgen activator, insulin, and neuron

andgnenactonpbatipedica are Well estatilishedomddheir decriptigns can be found in the

] ot f
B8 O A SR8 i, AL OB o) SRR 81 ) W 511
519y eTh)aMéreeletiled déseripliogasTereparing @ﬁﬁbwytalgaﬂ‘nmhé ifitdlt peptide of

splice donor and acceptor sites.
the present invention and conducting immunological assays detecting the mutant peptide are

provided in a later section.

Purification of Recombinantly Produced Mutant Peptide

[0181] Once the expression of a recombinant mutant pef)tide in transfected host cells is
confirmed, the host cells are then cultured in an appropriate scale for the purpose of purifying
the recombinant polypeptide.
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[0168] In addition to a pronoter sequence, the
expressi on cassette should also contain a

WO e@s®TIBPHt i on term nati on regi on downstream oPCT/082005/000799
structural gene to provide for efficient termnation.

1. Papificefion SerdcombiR@ilpRrothited Brahl PepRsk f-5MBdtheiasame
[Olgfne as the pronoter sequence or nay be obtained from

I E(I@ntth@éw@@t pertisios ofmh@ Prsent invanion axgipreduged gecombinantly by

wanfREHEA HHEEn RO ABRRAES G BRE) i MR LB

expeasioamtn 6o abnsviative; the proteing oray €upi RSBl dggreguicar Yhdre are several
or ﬁr okaryotic cells, may be_ used. Standard, bacteri al
proweplsdhaliaphsuyigbledpspyrifiga %Oﬁpragerw inslusipmrpogies. For example,
[
pur et PR BRI T e er Rl a8 Wics) rpically
invelaes ﬂlb&&trhxmoads@drahon amdz’omtmr[fmatlom bf)inelusmntb@dms by |daRuption of
convenj ent nethods . of, i s?#at i on,

-nyc.. [0170
bactegish ellsi ¢4 » Pr dncybatingneduticn gt a@guﬂ‘g(? %?@ugnglrlﬁ[%mﬁ]@aﬁp 1%
NoYSANER AT SEEBEE RG5O oty
grindef (Brm&&ﬂztm]nst,ruraatds \Westtbmg N&).i )A(Hﬂnfatmetyﬁjhe beiilsmaBéJB rsonicated on

. virus. Oh exe eukaryoti, ectors jnclud
ioe.p lermatsAvEboRsal 19@ aivare dribes rsi\ Bibel g Sambrook and
Rué%EﬁS\fthh \%]fljlrb% £eh0b 1Rl iR ¥Ry £6Si on of

prot el ns un er t ect| on of the SV40 early

[01@5]0 wﬁig Cell ﬁl\éﬁgnshcﬁ{ Ny eRJrQl'fStF’Ee%Emfug@& Ad t% g%ﬁ%}%bﬂtaﬁér&the inclusion

I'Tus
bocﬁe};r Iemﬁendeﬂ WS bpfferrwoliieh doeﬁ;cﬂoy Hsblive bwrmﬁhbseﬂle imdusidrhiesdies, e.g.,

pronot ers shovvn ffec expr essi Qn Ln ryotic
20 G T5is TGP /P SR rkoD a5t Dikt e I Biamg 105, nén-ionic

e
det@%%t Zﬁk}%bg ﬁ%ﬁé'm;r %BI%B%% %ﬂ: (Jéﬁl\%g‘tegﬁ%vr%ove BN Qreellular debris as
pospﬂN rthelvBRalviiR: Sitlot ¢ikdIBSiOH badics iy |boseispanded 1manmmbropr1ate

bufSs J68pap A0 ONBRLP B OFLE Al RS Gl Apbropriste buffers

w11?l§ep% n@%ﬁ%%mlf‘ﬁ&\’tﬁe%rkers that provide gene
I'fication such as thym di ne kinase, hygromycin B

[01%?]? S @Qﬁ’é Stﬁce{wﬁﬁﬁ?g %é INAEREHodeS afeeéij)‘l{%ﬁfeﬁ by the addition of a
er na expressi on systens
solvemy cHav lsrtg)ﬂg e B&o@m}drcﬁ genaat:ce:pnoraand aedtmng hydmg&ni éonos (arta
as a.bacul gvirus vector in sect cel
RPN fesohients eé@qwﬂageor&féja S @rqn?éﬂeﬁ—it Thg Prﬁée&% that formed the

1ncH1@ Blbokes ngigr tE at u thﬁlretdhfy ARk Hia&s&r&i]‘ﬂ% 86mPitible buffer.

er stron ovirus pronoters
SUIEﬂbdﬂTﬁ]WeﬁntSt ineludertart axgpiot linlited itoy alkeadEwm abouk Mgsabmt 8 M),
VSRR Gt b WoRTYE! S oft
formarmide (at feast about 80%, volime/volume basis), and guanidine hydrochloride (from

about 4 M to about 8 M). Some solvents that are capable of solubilizing aggregate-forming

proteins, such as SDS (sodium dodecyl sulfate) and 70% formic acid, may be inappropriate
for use in this procedure due to the possibility of irreversible denaturation of the proteins,
accompanied by a lack of immunogenicity and/or activity. Although guanidine |
hydrochloride and similar agents are denaturants, this denaturation is not irreversible and
renaturation may occur upon removal (by dialysis, for example) or dilution of the denaturant,
allowing re-formation of the immunologically and/or biologically active protein of interest.

After solubilization, the protein can be separated from other bacterial proteins by standard
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replicon that functions in E. coli, a gene encodi ng
antibiotic resistance to permt selection of bacteria
wao bas/ohasbor reconbi nant plasm ds, and uni que PCT/US2005/000799
restriction sites in nonessential regions of the
sethlaﬁ&me@ hbiguéy, IRV finfRe dbdcpiptioh oﬁ%l&ﬁ&ii@re&olﬁ&ﬁﬂﬁ hefide from
particul ar antibiotic resistance gene chosen is
bactamal mclusm@abodya!w of., Phiea MyPr@gnﬁxamezog endLukifiegwon 18: 182-
196¢%¢€F art are suitable. The prokaryotic sequences are
nal |y chosen such that they do not interfere with
t he repllcat|on of n euk cel.l.s

[0183); o Adtgrptiyelys7ik fs wtélgfe&eﬂﬁeﬁ a@ﬁ?fe eBHdes e'& a mutant
peprtﬁg Qh 2%5% zfﬁrpghglagm( eWﬁere tid @&i}nﬁ'ﬁﬁlﬁ'ﬁot@fn ik @ﬁpcﬁfe@%ﬁt@tthe

nvent | Ired, the expression vector further
perqndm;pr ofsths bacterny tlerperiptasond fmgum of ¢l rctasia @indragolatedibhcold

ostBis sy RSP B At PR Rt P Do B of L.

Au§1ﬂ)%[ &Qfl sl T Sofbd &Géﬂlulnﬁﬁ%@t@ir@ dron®tHRe pediblabiethe bacterial cells
codi ng sequence of the protein to be expressed. This

aresmgtnélgedéq ferncepellet.ethe pellet istessnended it a bpfergogtaining 20%

suc? g‘éﬁyiﬁ tg% ﬁs%llgsoﬁﬁ%s g’geh%].r uc%%gﬁf%%e Sc’lf:aglrd] tl\llgﬁélﬁrf %r}%sdsBéncﬂed in ice-

colll lsfxﬁMQ(/IgSQHTEﬁd Réptan &9 fbedgthsfo ugrceinfatily $0 @ﬁﬁlhtes The cell
pepti dase 1, which is capable of enzymatically

SUSBERSEON 1§ gentﬁélged ghd fheswperaniant dgsanied ad Wé@n@h‘ﬁ ggepmbinant proteins
pre déen? En# 5{112% s%%llﬁgdtaﬁ %ﬁ tsagag'ﬂgc[ Y acﬁghgst%p(ﬁ& s b fafidar s%paratlon

periplasmc pro lon O

techiigassbidiBliowa ttRbse of akillie tiecarnd in, e.g., Gr ay etal,
Gene 39: 247-254 (1985), U.S. Patenthbs 6, 160, 089 and
6, 436, cuss , a person skilled

2. |Sﬁa’f‘1‘lé¢9§f"ffe% Pa’%"é’é’ﬁggF ‘-”feﬁ {chggg conservative
[0 I%UE l\’lé]tléhtd I%B&nﬁ ﬂﬁgﬁdé Q. gﬁrﬂie Yﬂultegﬂ: %)é&]ﬁ?dlef theib@8knt invention,

Its co quence whi | ret ai ni ng
is expeesiriddh bgstaalls aca salubly fafn, ith emﬁ@ﬁtlode:an mlke)bﬂ)@rstandard protein

difications of nucl eoti de codi ng sequence may
%Oﬁgr%ﬁa tdsscﬁﬁ’fg??ﬁ%/?&’ate preferred codon usage in a

partlcular_expyeSS|on host without altering the
1. Yadshiliti Frgcenationaci d sequence Transfecti on Met hods

[01%9%58%% %E?.gga?lglﬁl 1af Jtc%{] ﬁtthé) ﬁro’f@% g eai% Qo gfe% LD; n|1t1al salt

) eas I NS

frabtidiRtion bat se@éiﬂéfeﬂ%énﬂ off 1@6 uﬂwaﬁéd host Selbf)rdtdﬁﬁs foutpeottins derived from
peptide, which are then purified usjng standard
thetcs h:ﬁ]rt@ﬁgéged{l@gg)m hegeco ppr&pr@t@meﬂf intgresige.g}, a MHaR peptlde of the

R

proiéasibye éﬁﬁajtl,vebdedudﬂ@fh): )amoﬁn’aﬁfsﬁajemtthe)protnin siktarey dirdteins then
and prokar gotl c rfor

SIS POk YO0 5ol 5 B0 D0 SIS ol
it i$ ébgpr@éﬂaitétg: W ibwer SnBlohif SlikRsS C(S%c@i’tfattio%§. A typical protocol is to add

saturated ammonium sulfate to a protein solution so that the resultant ammonium sulfate
concentration is between 20-30%. This will precipitate the most hydrophobic proteins. The
precipitate is discarded (unless the protein of interest is hydrophobic) and ammonium sulfate
is added to the supernatant to a concentration known to precipitate the protein of interest.
The precipitate is then solubilized in buffer and the excess salt removed if necessary, through

either dialysis or diafiltration. Other methods that rely on solubility of proteins, such as cold
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Met hods in Enzynol ogy 101: 347-362 (Wi et al, eds,
1983). [0177] Any of the well-known procedures for
w0 niosoduas ng forei gn nucl eoti de sequences i nt oP¢IDES2005/000799
cells may be used. These include the use of cal cium
eth@iod pruBitation, arswel khown tPhoydsRskél inthot@@hd sin ba!ade@no fractionate
el ectroporation, |iposones, mcroinjection, plasm
conylex Bodein giitreSyect ors and any of the other well known
met hods for introducing cloned genom c DNA, CcDNA,
ii. ﬁntlbnﬁ%#mtz&]\ﬁlz‘rﬂiomt her foreign geneti c material into
a host cell anbr ook and sel |, supra)..
[0158]  Bagrdhap %@i%@@ﬁf M%aﬁr AN &Rrptem gr ?re%qdclesser size can be
[ r
e e Ay gelﬁEeSfﬁa%’?%fﬁfg‘?%siéﬁ%W diatifie, Amicon
or Mdppduk encpibrengsy.eds alfgsttstt:@ ﬂntpamtbmp’emurd & ebhltdred throdgh a

I TR NG NN S TR

we@HP(Fan%rbt%h?oﬂﬁ%Yes@ eel% Sa m'ilﬂﬁt &gt Q‘ﬁ& Refigklos t&rﬁtraﬁltratlon is
cul tured under conditions favorlng expr essi on of

themultrafiitersd @galds a Iﬁbmbraab mdthear molehelar et o8egreaterf than tltwenolecular
expression.of .t he reconbi nant ich i,s

welghOR/aRE PG oF ntetty ABF fo-BAbinEY RARaD al B o i rebrane

intd @6 Mlirstble$hd SRBite Gnbhen &%@ﬁato@f@h@d Bs BLEHbddCHlbwWN:
Principles and Practice (1982); U. S. Patent No.

et at, supra; and Sanbrook and
Rssgi’ﬁ%];é’ﬁ/é%%%ng] Several general nethods for

[0189:]r eghé pHigaNeS iawpsseGack as te envidiilpelstide/st tAepregerit id®Ation) can
skilled in the art. First g)ne expression can be

alsqyg gppwtpddrom pEhey atqt@n%mathe apig pi FeirAlapapetapyfacs charge,
0
hydiFRB Ry b SRER Krfieh, 3Rl TRABURTRIA UBAER peptide can be
congl@tbd(tﬁ columnSaathicexdadathel pﬁuﬁlseinlrnunspxmﬁd AAbottherd inedieds are
vol ve an el ectrophoretic separation (e.g., Southern
Welﬂ) QWIFH}%SQFECU ng DNA and Northern blot for detecting
but detection of DNA or RNA can he carried out

lﬂlaﬂ]t h Buﬂvﬂl&e@@p@rébw@roe@ o€ slgll that chromategraniic tpgphuiguessiag by performed

R R e R e R
Bio®thPCR usi ng sequence-specific priners. [0180] Second,
gene expression can be detected at the pol ypeptide

| evel us I,nmun S agre routinely used
mwnwrfagléfrgk?}ﬁeé@m # W@?@PF@ Fédressen  he | evel of a

[0198 € TBICOARR! theRA6duicEbh BF h Yecd RIbRGNPRAMAL ﬁéb’%ﬂde oiEnmunologlcal assays
nonocl onal anti'bodi es that react specifically wt

mayrbe¢ asefulge defedieinafsatipte the espmssiomofghe palypergideh Immuaologlcal assays

are %%Io%g%efgf )togaﬁgn VI nglt%qlz?e@%%sﬁgr@%l g)?ﬁm? E P@e OfAhbgrm%ne Antibodies

agakAP® hrtft i YepVRIR WA necessary for carrying out these immunological assays.

Production of Antibodies against Mutant Peptide

[0192] Methods for producing polyclonal and monoclonal antibodies that react specifically
with an immunogen of interest are known to those of skill in the art (see, e.g., Coligan,
Current Protocols in Immunology Wiley/Greene, NY, 1991; Harlow and Lane, Antibodies: A
Laboratory Manual Cold Spring Harbor Press, NY, 1989; Stites et al. (eds.) Basic and
Clinical Immunology (4th ed.) Lange Medical Publications, Los Altos, CA, and references

50



10

15

20

25

30

Chapter 14, Cold Spring Harbor, 1988; Kohler and
M I stein, Nature, 256: 495-497 (1975)). Such
wao embiigees require anti body preparation by seP@DUBI995/000799
anti bodies with high specificity against the nutant
c1terleh)¢reﬂh§:‘ Godm@nmmdrlgmi latipodies QRyifidisieeoid Prisgca@drddsAcademic

Pregie Nee 2otk Vo S407aH1a KMAT M St oip oS 288G+ 856 o biEs). Such
tecﬂéig #&%&lﬁ(&feil\lﬂb fgeﬁ%ﬁoﬁbﬁ sel\eéfjﬁ)'hl o?‘gnﬁgk%l Afsg?dlem h@gagfe@ of

er an
recqriBineGit. anhbochesjmtmagedr dmslar veatore e Ofugeree pRrScharce 246: 1275-1281,

BN BB e B S B L

detecting the nutant peptide are provided in | ater,
[0123 ¢+ Inoerdemigrreques eptsera ont@ningsntbodips with d@ﬁy@é@pmﬁ@m the

rolFERLLOOH L C06 Ty e SHRLSTOL OBy BN i

fragnhet Itlméof &eh bs umdeto tﬂnﬁmn(zel stiltatstel amlrha&n e @ miioQrallie, or pr1mates.
for the %ose urifyi ng t he recombi nant
®

scal
A Swaavgéﬂwa’ét wuchiss F?qnéa&% Wagt cp B Hesidria Aeqaydance diithestandard
e t
i n Ry UPRLIEE: ey ARttt pond %‘é‘%@%m that
parmcedam@ilmptldg/camwetqoamwdn@d chaiet pratein iand bubseguently used as an -
anounts, typically after pronoter induction, although
TRRINEESsi on” can be constitutive, the proteins may form

so] ubl e ates. There are several protocols that
[01% iﬂ? %%lmag gﬂ@’%uﬁﬁ FaspoRss e His IBymusI0geRpiePATALR s mpnitored by
takllﬂg @és? Bleed de&&?émklﬁn E’dért%téﬂ &’%éc?ﬂl fo A9 gé?lt 1gterdﬁst en

otelns (hereinafter referred to S |nc
apprqgmat@jr highititers bf extitioldy t@tieraatigérare obpedablood isxudlected from the

aniBaf i A Eperg B tuepaiy Tt FACHSEAEPOAT 1 At eiirish antibodies
spe@Bealy £9Qivk30 et X&Pﬁ%ﬁffcaﬁﬂﬁ oPtht Ynfostifedan ik rf%rmed

non-ioni c detergent. The cell suspension can be ground
subsesjuegflya s&o m]lowﬁngrhamd,ewp(@rand Kreegenerab desariptiers, of protein
Al ternatively, the cells can be

pur’&%ﬁﬁl%l’%aldgﬁ)ap%ee Al ternate methods of |ysing bacter| a
et .al, and Sanmbrqok

scrlb usube
‘lﬂlﬁ{lss Jpociggien B?ff ¢s arg Aptagier|using V&ﬁa%%f@ﬁhmws? digr gy those of

skil®il tht aftn Ttygﬁcaﬁﬁ 8 leElQ s8R frdB&n %ﬁfn}la[l SHBRALEH Wik asdeered antigen are

general ly 'centTi uged and the pellet containing t
imnortdlized, monipoatile by fussunswitn d edyelombedlf @ee, Kohddn add @ﬁls(mn Eur. J.

B B 4987 0 B SB  hn rnd Y

tran&fdrin@fion‘wit EpsRidBdir 'V%?l's Corﬁ@éﬁ{eg HretrdlirudBY oPSther methods well
necessary to repeat the wash step to renpve as much

knog@l inghexsrt.deplonies ausipg Sionbiiegle lmmorte}mndmeﬂg aggescregnedofor production
of anﬂ%cﬂgs (%nth 8gsuea sf)T%Yﬁ tey dnd affin) ?y (V)3 ghe antlgen R8P yleI%toef the

monoclonal antibodies produced by such cells may be enhanced by various techniques,

including injection into the peritoneal cavity of a vertebrate host.

[0196] Additionally, monoclonal antibodies may also be recombinantly produced upon
identification of nucleic acid sequences encoding an antibody with desired specificity or a
binding fragment of such antibody by screening a human B cell cDNA library according to

the general protocol outlined by Huse ef al., supra. The general principles and methods of
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buffer (e.g., 20 mM sodi um phosphate, pH 6.8
150mWNadCl ). Other appropriate buffers will be apparent
wa eooshoorss of skill in the art. [0184] Fol | ow nBCT/82005/000799
washi ng step, the inclusion bodies are solubilized by
recdiBindetHolyRPtidd prade@lontiidculRatabbie 418 bPpliadle'fONshtibody production
hydr ogen ‘acceptor and a strong hydrogen donor (or a
by rgeerhbinanti roethods. sol vent s each havi ng one of these
properties). The proteins that fornmed the i inclusion
[0191di B&hemmalgsitdie antitmdissrapabledf dpgcidichliy feoogmizing aahwtaitpeptide of the
W th a conpat.i bl eggyf fer. Suitab)e solvents include, .
pregst InypRiiQiytan hefpsteion H1om frestTEATHyY 288108t the RilddyRhefptide and
. , i . % / .
e AP L pY PLOIR £ Mgy, antisera
obtaiberlifro® av)aniBalneinswlizednwith & hratand peptikerab be raf through a column on

iR e ade i T FRmabped n i uioh SRS aaliie iLgmp through the
colhfiA P&bgﬁ_&é@érﬁ¥ {1y musht peptilO hsd BItIRS AUy SIS ptide.t S@nilarly,
possibrlity of irreversible denaturation of the

mopqchenal artibogliss eepiast autant peptide Ratlse hersareryed ifer their exclusivity in
and/.or hydr ochl ori de and

rec%gnfl%l?%?g&tgt. ér/1 | @[ag} Q‘utgrgﬁ g% EW%&H ﬁ'gji,e%iteﬁt?%e' denaturation is

01988 b Elong e npyeitaal sPodeS i Byoetieafl Fifpetife Sty thpmutant
pepBEO8t te PdsenBinb GMoRDut Botl RS WﬁHitﬁIBb dptilB re useful for isolating the

I munol ogl cally and/or biologically active protein of
mufant jpnotsgn frop the wikletypbpioteimtfonexamtie hyrineubating asarpple with a mutant

d f her b ' ot ei .
perBi gt o Rk e o7 mreagnar aeBo Bt iralons clid ppah
of purifying reconbi nant peptide from bacteri al

TminfGbaksh P foR PbtectipEViutarld Peptidt Expeéssidh, Prot ei n
Expresssladcq)% and Purification 18: 182-_ 190 (2000).

[01P2)1 8Spoapatirodiasispedijc fora mufanieptids of the prasenttigvention are available,
r ' i e g. i .

e SSERIPAFO o LIRERL L d53c™ B, o o) TR e b 9y o
immxasdagdnéthéds proddimgrqupliatve afd qusatitasicot essihs totahwkilled artisan. For
periplasmc fraction of the bacteyia .can be1 i sol at ed .

a reyieveof inrpunalesical SO ARMUACASHY RIPEIHS 1B eRural g Ky Slites, supra,

UK P&éﬁt N&. h,§@§,949f4,§7‘8i,1'1b- A Ae. ahd 4 85Ef6¢€- 9., Ausubel
et a , .

supra). To isolaté réconbi nant proteins from
the periplasm the bacterial cells are centrifuged to
Laliebngniralnpeun@ssayfhe pell et is resuspended in a buffer

02§ B e PTG e Rt feshp et BB o et the
binHRgicRpRIxommEdbMhe@itiBats dhaRbe fafed Prdt€if. At Mbkhfig agent may itself

approximately 10 m nutes. The cell suspension is .
be enermfith¢ mgisaties pempiisng theantibedyfieragt pratiie gomplgx serveay, be a third
moi&‘y? s Ce?slmlioﬁ%p gnt%o%gf,etjhgtsspeciﬁcally binds to the antibody/target protein
complex. A label may be detectable by spectroscopic, photochemical, biochemical,
immunochemical, electrical, optical or chemical means. Examples include, but are not
limited to, magnetic beads (e.g., Dynabeads™), fluorescent dyes (e.g., fluorescein
isothiocyanate, Texas red, thodamine, and the like), radiolabels (e.g., 3y, 21, ¥, C, or
32p), enzymes (e.g., horse radish peroxidase, alkaline phosphatase, and others commonly used
in an ELISA), and colorimetric labels such as colloidal gold or colored glass or plastic (e.g.,

polystyrene, polypropylene, latex, efc.) beads.
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present in the supernatant can be separated fromthe
host proteins by standard separation techniques well
whp@dn7ass t hose of skill in the art. 2. StandardI/us2005/000799
Protein Separation Techni quesfor Purification [0186]
[020¥he NIiEsonRCQREY, AR ThbdRIg)HR Rl 6 Secofld ﬁnﬁbdd?%eﬁﬁﬁ@ﬁ]ﬁetectable label.
peptide of t heé present invention, is expressed in ho
Alterphtively, thasesond gt oty may laqksa l@beh butdtmapsindem, beab¢1mdr by a labeled

i B i R8BSR B i

deriveilt TBé sdebB® antditilyichn bb ﬁld@iﬁ&d&ilﬂfh ﬁﬂ%t%btél@lelrﬁo@@”mcﬁés blotm to
an initial salt fractionation can separate many of the

whighwdhird lrbpled malequle grngmesifisallydhing rSé}P}é prenzyeerlolaled steaptavidin,
the cell culture nedia) fromthe reconbinant protein
[0202] | Other @mtgame cgzablmofrspccaﬁcalbd:mdln@1m1ﬁ1un¢1gobﬂe‘s@mstant regions,

nven referr al t
suc g BRI TSIeEh (r S0 0 B e HEQRIRL “BeE s i are normal
conrsﬁﬁ@ﬂtg BﬂtHeQ@ll FAVY B sPEptYEIced] battedid) CTRIYOS: @bt Ab¥drel Bon-
Protei ns then precipi tate on the -basis of their
1mramngm|curwtlvrm avithgpenunpglobphio porstaat paginsifrom g varigly of species (see,

eorlEF K bkl 2 BBl P A By Py BBl L.

J[ﬁz@{u%b}itm 2580p34271985)).ate to a protein solution so
that the resultant anmoni um sulfate concentration is

]m,pﬁ,;dggﬁz}ﬁpmgg% This will precipitate the nost
obic proteins. The precipitate is discarded
[02()3:h| ésmunmsmdmedate@mglaﬁmcta}smtenrsom‘mr@p(mgn @mm human

ni um}sfllfate s ad %ﬁ% t he QQ,ernatant t9
grog YRPEL 18R ﬁ?ﬁ‘é’ Y X r B faf‘?‘é‘?"% VR8T BPompsutye.
Nohdtin®efifive inlM@neHsEGisRid Ab&ysiih whitdthe enmdbtind dfzagtutdd target protein is
buf fer and the excess saI t renoved if necessary
direcly snggBured+ Fepnedprafeytsil S'sandwigharassayy for ieymplex uhélantlbody specific for

h I il
the ZB A i\ e Holin®Hin Bty 8'a bl sirledfend e S,
1m1ﬁ81b1hked Mt thea captirednhl @eget bﬁ)tdjﬁ attebtaaimpist iThaahtbody/target protein
npl.ex protejn_ mxtures. jze Differenti al

S
comple fhie igobdrad]s thel G¥ig b b A YR dpgqnd o third
ammagggaré@ a%ggleésruegg &rd%g)@g and | esser size can be

at ed “usi ng’ ul tra I lTtration through menbranes of

[OZﬁ%ITb Ié%o B&? Xg a%a?g Sthe% &g{mn%)é?ﬁ%& Egré%g'n%?] 9 S5 XPM i Hegﬁfrgd

1’rs
1nditb(§tIy6lfy mbsuedg tHy au@nt af ﬁﬁi‘ﬁdﬁe& iexogkhdus ptapgot @rcﬁemehstph&tad (or
has | oner nol ecul ar ht cut-off than_the
comsieckavas fyoen ghentgrody SB‘? Hieion ﬂ@rtaﬁgﬁt Riosdn by ghefargepprotein present
in tlmgI E% le pﬁf% Jlt)%fca]l % elgg {)?g%cg;a? a9§ca ﬁgﬂrl]l'é d%f ik Lﬁ]ﬁl@hilﬁ@d and the
exdgeh@suhrget prumlmfsﬂalgﬂeelat&ncetthammbm ofthessxolgamous target protein bound

to the antibody is inversely proportional to the concentration of the target protein present in
the sample, the target protein level in the sample can thus be determined based on the amount

of exogenous target protein bound to the antibody and thus immobilized.

[0205] Insome cases, western blot (immunoblot) analysis is used to detect and quantify the
presence of a mutant peptide in the samples. The technique generally comprises separating
sample proteins by gel electrophoresis on the basis of molecular weight, transferring the

separated proteins to a suitable solid support (such as a nitrocellulose filter, a nylon filter, or a
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wei ght of the protein of interest. The reconbi nant
protein will pass through the nenbrane into the
wo pdospoatas The filtrate can then be chronmat ogre@iEs2085000799
descri bed bel ow. Ui . Columm Chromatography [0189] The
derpyatizeel maorofiltér tusd E&ubz(tﬁlgd:he seanpil eewithitirnintipedies that §ecifically bind
the present _inven 0. be separated from

the ATREAPIIE By SHHES GHRORIES B e, Gbpled oy alternettvely pms be
, f ¢ r ] .

subgag t&?}(’) %@cé{g%cp{li’é %}aggfe%{ glngléo&ﬁ% g(g %’ 4 lélbefeQi s%ileéc}gﬁ'ﬁg%logéeé’]antlbodles)
thatcspefifigaltyebind ¢o thelantibodied adatrssa amthrit b@tmept i de

i mmunopurified. Al of these nethods are well known in
[0206]c @tlier afAF F&matd invivde IIESS@MM@OEIES@}’Q (TﬁA()fWﬁK:h hike liposomes

that chromatographic tec ues can be performed at
designed ta-bind s %@P}?ﬁuk}@{(ﬁ H t boflieghanderalpassi entepsutated reagents or

uf r
: mTur;Igl 22@%%? Sr gfﬂ%? e caF ‘?fglﬁ o? ﬂe@ﬁ&ancio(ﬁ%g%%ﬂ) Sfandard, feghniangs (see,
Mohfoe@1 bl.,Témeotlinr Prddh @epy HB4edii @986)). a r econbi nant
mut ant peptide, immunol ogical assays may be useful to
det ect in a sanple the expression of the polypeptide.
Thg B"dl cal assays are also useful for quantifying
e expression_ level of the reconbi nant hornone.
IOZfl\ﬂt i Boriyeptesayati yesaspect ihe Rrscfdprangen arevides @ealyenconiuigate between

PSR 40900 PO TN SOMBRY ROBRUB TRl
pepfidotucighg getosyl bmdhg grotipnapoah omadt ghrbsyb didkieg dréds. The glycosyl
g B D B NGRSl L erest Bl
alteﬁﬁlltl'vglg it 1@&513@6 alr OQfi gl g?ydo%lh ﬁ@l tﬁﬂ%gﬂ\()h@ ¥ SHofERiitional

Har | ow and Lane bodi es: A°Laborat ory
glymmkmldm M@apodsef peparing tRr esgygaldy ard @8 ﬁ)rtlSneremsané tin U.S. Patent

o SRS A9 15 8, g Bfchss,

03/0Akegsencesci ted therein; Goding, Mnocl onal
Ant i bodi es: Principles and Practice (2d ed.) Academc

[02'63 Sﬁxex% \f%gﬁdesl\ﬁ{clu%gglg ﬁg&d P@%@Ng r@s‘i‘&he%&tﬁg ﬁbl.g'led to the O-

ure 5-497 ch tec niques I nc
hnkad glytoosﬂatmnespta nhbugimﬂh)acsmh eft4 GalN A transférbeedi e GalNMc itself may

be the gt et SrEbgeRetb 1 hedSuNARmE g bl atiangaborated by, for
exaﬂaé?e'i_’a EaBér Sih383dued @ﬁ‘h%? Whdh @h-act NAh&Rack égyco%ﬁ‘ffmﬁﬂl sgroup. In

[0193] In order to produce antisera nt"ai ni n
replammtaforyeuee@ommdmts;lém ®éuﬂ<s<bmpharyl residuelie GpiN Ap&pt GaAc-Gal-

Sia- ¥ erﬁarelg%s E%é ?%%'Se}ﬁ‘?ﬁa %bcth X5 a{ rlngglfymg tgpo% present

[0209] In an exemplary embodiment, the peptide is a mutant peptide that includes an O-

linked glycosylation site not present in the wild-type peptide. The peptide is preferably O-
glycosylated at the mutated site with a GalNAc residue. The discussion immediately

preceding regarding the structure of the saccharyl moiety is relevant here as well.

[0210] The link between the peptide and the selected moiety includes an intact glycosyl
linking group interposed between the peptide and the modifying moiety. As discussed
herein, the selected 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. The saccharide component of the
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fragment thereof can be used to inmmunize suitable
animals, e.g., mce, rabbits, or primates. A standard
waodjoswznsg such as Freund's adjuvant, can be UBETUBI905/000799
accordance with a standard i nmuni zati on protocol.
mo@ﬂﬁbé sugdr] whényinteapasyd beteteen tlanidpgénind PeidédteEmeRty, \b@é*omes an

e articul gr_pol ypepti.de can be conjugated
mt&C Y?qsgli 1@%& %‘iOHPgn selysesyliniing eipypds Esrmsd om any mono- or

ligoReERGRAB thakt Sl SRaN

° lg|0rmunogen prepar at) ig}r:]ca?gﬁ qrr?rl?latssglr g%ld '?1?01{et§ Ra S%E%t%age of an

apphipetistransteraket ermi ning the titer of reactivity to the
antigen of interest. \Wen appropriately high titers of

[02AL]t i ﬁihdyortjogdtése)falﬁﬁ ingetior willabpidhileebrrdp&Rkolthe general structure:
collected fromfhe aninmal and antisera are prepared.

Further fracgtidg Of the anlserat enrl
ant i bodi 1) n}and
purificat ' L d

subsequent |y,
eneral descriptions of protein purlflcatlon prOV|ded
fée symholsp, d@h@ﬁad:prmnt bpatities, ave zerbtinteperlantsi B gither 0 or

B P T

watw-siofhulﬂe Aoty eﬂthamikbgﬁme&ﬁ nt" e Hedl depBfe, <0 BRRMY
fusion with a nyel oma cel%% (see, Kof?? e‘-‘éJ %t é.“mhb"dya

amt&?ﬂs sty her%%ﬁwan bs: a9y of 8 vgde awaGyf lltﬂdlm&gmaps, WareAhmistlvely,
4 Wi
the st ei l%ZEHI %é Pglgh 61{3551 c%goe%rggr 1%2# 01\91F tﬁaé’g ed?ep fille is

wit}mlhhmﬂa*ed)mods wel | known in the art. Col oni es ari si ng
fromsingle imortalized cells are screened for

[0232] Ol Gini eRBmBIar@EthbSRHAS tiff seIe'&t‘%dqﬂ&btrng a SRBSTLs Phﬁ‘)}]é eé(olymer e.g.,

and affinity for the antigen, and thé yield o

PEGyordE o RE G, anPPEoetcedhe M@m@ehubmcémer is ebvadenthyyattached to the

re RISt B B4R 4o IFH 08 B B

elthér(hh%ime%dddtre@dh&l dra, glyaseiclesinad ofmE pbRdice %l’f@ﬂatﬁvleﬁio tl{éeglycosyl
reconbi hantly produced upon identification of nucl

linking; ggowig @E??ﬁbég 1@ ALK HeeaHy oyl undla 1 wighisopensidee dhe lnventlon also

.bo
et RS R T L B e O R S
amng:emdedsﬂwcﬁtggﬁhrmﬁér} ned by Huse et al., supra. The
general principles and net hods of r econbi nant

[0213D] Vipeptekelaplarosiisddiantdiegussrds ah M FALE. ?H@iﬂt&?é?bﬁs are
f.or f\ntl body production by reconbi nant net hods. 97]
antixjpd gl &eBIiOF%P thatnin IeAnssare spraeieé by humpe @rlmaCﬁﬁbly)blasts after
e nres i nve
nduEESPATH0THIRLBEPRAIE e Gy 5P B 4 B, .
antiwazal dgetnﬁ)(& -Pdppaties Badd C), antitumor agents (e.g., hepatocellular carcinoma)

and in the treatment of multiple sclerosis. For references relevant to interferon-o, see, Asano,
et al., Eur. J. Cancer, 27(Suppl 4):821-S25 (1991); Nagy, et al., Anticancer Research,
8(3):467-470 (1988); Dron, et al., J. Biol. Regul. Homeost. Agents, 3(1):13-19 (1989); Habib,
et al., Am. Surg., 67(3):257-260 (3/2001); and Sugyiama, et al., Eur. J. Biochem., 217:921-
927 (1993). For references discussing intefereon-B, see, e.g., Yu, et al., J. Neuroimmunol.,
64(1):91-100 (1996); Schmidt, J., J. Neurosci. Res., 65(1):59-67 (2001); Wender, et al., Folia
Neuropathol., 39(2):91-93 (2001); Martin, et al., Springer Semin. Inmunopathol., 18(1):1-24
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t hus di stinguished fromthe anti bodi es agai nst the
w | d-type protein. For instance, antisera obtained

wo e@sioan3ani mal i muni zed with a nutant pepti deCT/ER2008000799
run through a colum on which a wild-type peptide is

(19962“? ak Zeﬁgl J P’%a%&ctdl %‘prThé;h%&{f)'ﬁ@%ﬁ(ﬁk%{))mﬁﬁlaﬁ etal.,

e columm recogni zes ‘onl y 't he mutant ~pepti de
Bzotac%oildtrogh&4\/1/i89d-923€k&98§;elBQdddet alS|def@micyt et Riowbrsiendgta, 787:183-

RN I T N

Chem“mb(ﬁqt%%ltl%@e(l%’y)dC‘i\)é@eet%‘PEmd9’ BloRA&A] 173:311-316 (1988);

ol ycl'onal or nonocl onal anti bodies that specificall

Denncdd@geﬂ czleJoﬂiogechh@l ﬁﬂtﬁﬂtlgﬁébf?%des%hn%éf P dsigfpiferon Res.,
oIt S8 5 S Sttt

HerfHeab&Y, @7 off Q. SERABHR M. 41;394moylagzatang eaas,axrmta«fmn Rea, 3(2):177-
nut ant pep tide-specific pol ycl onal or

IR AR ey e KON R B TR &%ﬁ}%@awl J
Intetor Ko N1 A Mibstientd A8 15%?";2%{1{2 R IR, §0985-267 (1990).
[02%{] n el?xg\él% t | o ?r.}:gl[l "é‘&%g'g e, 1nfgrftg rgn a ?R'YP % é?ﬁteltfagg alpha 2b and

can

2a, ﬁ%ﬁﬁfgﬁfédtwaavav@rsbmble ;saﬂymmufmgﬁ aaynmtgmmSymﬁmﬂ di ng
qualltat|ve and quantitative results to a skilled

[ozfsg ﬁ%ﬁmﬁ@f extend é&?%ﬁ&b%ﬁﬁéﬂﬂﬁ@ir%h&ﬁl protidel HObH)AEHES dFhuman

resing see .g., Stites, supra, S.
aﬁﬂbc@ﬂ]ﬁ dideny 4tjrBalatitg factot (GMED 163-CHF597 gb@gproteln that stimulates

oo a5 S FRABEFRSE b RTRY e o ucionay

¢-esEnd lclebhed fdr digtihdgo J:eﬁs 1
Wgﬂo&%ﬁ% %Ig}ygir‘]égl bg:d rorlﬁtn e target prd(}?)elg ® rexampe

No}hyaialel étb, Ggeter Girzgytothes difarmecaln d93P91286 (]rﬁﬂ7é,tl'fcg§ et al., Clinical

r
Ca;ggr e%e%}'t:"}g 7@%&?5 50?8 g%’//%@lg c%tﬁléc%&(g,'ne? aﬁqu e?ﬁ(lﬁr BlotdP¥ology,
11(§P?P7—1283@1|9|99) kh@BSniget 1o Band Mopeby/ Tmnqezunmzon 18n259-264 (2001).
conmpl ex. Al abel may be detectabl e by spectroscopic,

[02@{?}3t 00 ?f@s@ﬁlmvéﬂh@ﬁ BE¢ntRkses hRIRGLC e lﬂh&lﬂbdlﬁcatlon of GM-CSF.
ectri , optical or chemcal neans.

GM-ASFus well hmpwarie thegrt dsi agytaking prodmglrmacevﬁ%a"scet% rgacrophages,

€naGo 1ﬁf(z?gl§,aq¥§2%f omﬁLﬂﬁ@%f %n bﬂ\gy@;ﬂ&@mgﬂl L{ﬁlrtﬁ? BEﬁ%]marr ow to

incfeadt @b %ﬁﬂu%tl&@oﬂmﬂal%ﬂlat&? ukoSxés, aid ﬁ;rt}mr figidBdns as an endocrine
enzymes e.g., horse radi sh peroxidase, al kal i

hormws p it tzate fheanplenishraens of aawtemhils gersymed dypngfniigrymatory

fun s 4B T R Bl BB HEN A B B bn 8Bl the

difRRInyiRfiOwPyf EfRrhand celfs ingt denfiritieeels. [[AROGICSH GMFAESF also has clinical
cases, the labeling agent is a.second antibody bearing
apmlcg[@qr@dn bpnemagpw| replacement following chemotherapy

[0217] In addition to providing conjugates that are formed through an enzymatically added
intact glycosyl linking group, the present invention provides conjugates that are highly
homogenous in their substitution patterns. Using the methods of the invention, it is possible
to form peptide conjugates in which essentially all of the modified sugar moieties across a
population of conjugates of the invention are attached to a structurally identical amino acid or

glycosyl residue. Thus, in a second aspect, the invention provides a peptide conjugate having
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Al ternatively, the second anti body may | ack a | abel,
but it may, in turn, be bound by a |abeled third
wa@eioshoodys speci fic to anti bodi es of the speci eBCT/D82005/000799
whi ch the second antibody is derived. The second
a papiolation dy wassn-sbiibhaoshl i etmwietiés, avhitét € tadilentiytiotbyl to the peptide
such as biotin, which a third | abel ed pol ecul e can .
thr@g]@gpmt@%gﬂxpogy ﬂg&m&&rﬂu%s néwg’ghﬁgcqrgwt%gf the invention, essentially
' ) | f .
caclf R PYE B Bophladies Lo Lo R 1 EBRER it 2 elycosyl residue
of ﬂSﬁUpd’ptldS gndeheh glyéosyll rgeidoe ef ﬂle(f:epnwtoaiv]aoh e glgadyblinking group is
the | abel agents. These proteins are nornal
atta HUCHER cel | wal|'s of streptococca
bacteria. They exhibit a_strong. noni munogenic

[0218acAlspiprgvided ¥s & pentidoepninaat kavingraspemwaticagifovaertsobrblespolymer

o el SRS Gl S SS U NTEDNGh gy phvodimen,
essehtiblyeveely mehdfer o2 8 Popbiton dOBaE) soliblopoats aoidtits Mebdnd to an
[0203] I mmunoassays for detecting a .target protein of

amipp peifl é%stld‘{e@fghe PePtida (VD INtATRELY BRI hiiRKIAG ErtRednd aghpmino acid

t
AR SO A R

[02?210 ufﬁe Ofes G Pﬁv%ﬂﬁgn 51?5 gleon e.g g(t) e' ate an%ioéﬁé oyt1hose described above

n one prere

in vﬂﬁaﬂmle (peptﬁdbas 3o u@mé&t&epmetabeﬁmf rﬁblet}h dialgabgRtmGIEH] mgz:tmg
can be bound directly to a solid substrate where th

MOigH rqmlylowéy prikg e 1 Feielypesy Fking gfswr &ach pethe @b@‘@crecmd

oS A P S B A AR
e 3L FoEaBaR, B Pty PR RSREuRERR B Roative

seleBE Y $n a pirEicAlEPHue @ﬁe tooth@ pres@icelof aMark ety £RAPAsE ddinponent of the
measured indirectly by neasuring the amount of an

conjigaied 1p e syrmplas) em Pntpﬂlett@gﬁlrw agentie aprotein. Exemplary
. t

RSP0 BB PR AS BRa [p p pocdso,
antibadips @raihiBué wﬁ)uh@ahb@iyaspabﬁc@hugmg bload pashagoagtilagon factors V-

antibody is immobilized and the exogenous target
X1 §lasnaged tissue, allgéq, egncesbipod NoRb: wmot@ms,t%, @rasigesipepprotein,
femr}}? gugge&ql %gq%g% 1@11% E)Zoogd}%) hﬁ% tcéﬁr%g n{lhver erdé%eclléfosm plaques,
bralﬂr %6&1 Bocﬂ? SSRIYF, GMICRF, 3a08Feand FRO Y @hffhe ﬁ[r@ﬁl@héh cancers, blood

level in the sarrpl e can thus be determ ned based

pool,tred bleod sell o¥erprasyetion, seurgprgtactipnlo ekbmin Goergasedn ﬂlhlé‘vhfe) IL-2
andag}s\llbody and thus inmmobilized. [0205] In sonme cases,
f%rn bl ot (i munobl ot) analysis is used to detect

[022P] flnua%netxlein%lary targeted conjugate, interferon alpha 2 (IFN-o 2P) is conjugated to
transferrin via a bifunctional linker that includes an intact glycosyl linking group at each
terminus of the PEG moiety (Scheme 1). For example, one terminus of the PEG linker is
functionalized with an intact sialic acid linker that is attached to transferrin and the other is

functionalized with an intact O-linked GalNAc linker that is attached to IFN-a 2.

[0222] The conjugates of the invention can include glycosyl linking groups that are mono-
or multi-valent (e.g., antennary structures). Thus, conjugates of the invention include both

species in which a selected moiety is attached to a peptide via a monovalent glycosyl linking
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presence of a nutant peptide in the sanples. The

techni que generally conpri ses separating sanpl e
wEe@seTn3s by gel el ectrophoresis on the basi s PET/US2005/000799

nol ecul ar wei ght, transferring the separated proteins

groti. AlsdUhdéladddewiigihitee mvBRQntaré SoligAs i whitH M6 thbth 68Eselected
filter, a nylon filter, or aderivatized nylon filter)

moigiitiisiatachisd o ageptite Wammudsvalgnt finking ggenp. bodi es t hat
specifically bind the target protein. These anti bodies

directly | abeled or alternatively may be
The@%%‘@ﬁﬁem |y detected using | abel ed anti bodies (e.g.,

bel ed, shee nti-nouse.anti hodi es). that ecificall.
1028 b e BB st 300Vt Sisap v geion provilies
mefhBdORk pfdphfihg 828 ¥nd ShsBoRjugatek UNRrédvRE IR Rvention provides methods
i mmunoassays (LI A), which use |iposones designed to
of mevestinpeawiting or pwkbeating a (iscape staggmby adbuinistgringrroconiugatesef the

. encapsul af.ed rea S or. kers...Th | .
e e e R e T s
Addigiehdllyg HesSn{ion phdidean&hads. for A[’?ting CbhjngatE¥ efthe Reéntion to a
5: 34-41 (1986)). The Conjugates [0207] In a
partigiardissvg e regien € Heckodyt he present invention provi des
a gl%poconjugate bet ween a peptide and a sel ected

[0224)di This gheginvendioniprovideschmethed b irmingaycepraband conjugate between a

sele%?e%&%@?a&dfaopgh 1‘@%? Exgqt)geg}%gp%g é&%g&pﬁgké%gzﬁéhlg&e%to%ed between
a wiley-86ialle golyikdrNg theritid Motbty, @aipbiinddavieg 61 Bibmolecule, and a
O linked glycosylation site on the peptide or, . . i
glyegsylatesearingatglycosylated peplidey The podyreen therepgutic moiety or biomolecule is
I Lat i e ; - it
ol RSN AR | A B O, ML b
covale@tl$ dihkédiotHoithebie gleptideahd the WoBifyigteemnip (. wateB-46luBR0jolymer).
6, 030, 815; 5, 728,554; 5,922, 577; WD 98/ 31826; )
The gethod 1erbalss contatinghe et g a mustyes) conlainpg 4 myodified sugar and a

o REBHHER- PRI AR R Ul el o i g contus

undee towtitiafs applEptidiado forans tevaee borkhbet@Ga¢rNbe niddiBed sugayand the

perifls. 1B s ity BF e ot pighr RareiBishfieleore lein Tt leotde
sugats@adtRated WBgarS hbd'§lgaftf WiitihClle S@thef Ghicldstidel Bor AbtiRGted.

gl ycosyl Tihking group. In representative enbodi nments,

i, SRR SR e I ey i
de hcﬁ)oaomddnﬁbihmmlygdsx’p.ﬂ@sec[ wbkdryOMCeéMngplta’cwrial cell, such as E. coli)
enbodi nent, the peptide is a nutant tide that .
or m@cqvgaré@u%ﬁel Ychieg & rAryRalLan: ¥eash inserty E&%Forpqﬁ@&@ﬁkl- iThe peptide
Che i . = . ; . .
bt SRR R8T i BORRE i e vl e
mutatesi phpéide. Theandixenpésy embpdimedi, dhepeptide includes a mutation that adds one

or more N- or O-linked glycosylation sites to the peptide sequence.

)

[0226] In an exemplary embodiment, the peptide is O-glycosylated and functionalized with a
water-soluble pols;mer in the following manner. The peptide is either produced with an
available amino acid glycosylation site or, if glycosylated, the glycosyl moiety is trimmed off
to exposed the amino acid. For example, GaINAc is added to a serine or threonine and the
galactosylated peptide is sialylated with a sialic acid-modifying group cassette using ST6Gal-
1. Alternatively, the galactosylated peptide is galactosylated using Core-1-GalT-1 and the
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precedi ng regardi ng the structure of the saccharyl

nmoiety is relevant here as well. [0210] The Ilink
wheisoar3g he peptide and the sel ected noi ety i PCT/US®95/000799
an intact glycosyl linking group interposed between

pro?] PR R 2 kARC ﬁ@iﬁlrﬁé(mﬂﬂng'@ﬂoﬁfa)éass@&e ﬁ’d1§g39”§§@§iT1 An

erein, “the selected noiety is essentially any species

exetripédry ccamugae atdoading tb thns metbad basithe dellawing linkagsa] Thrrg-
"nodi fi ed sugar’

1-GaPpherpr | at(éaltqza}@faer]éls‘@h i2h i Tt s SR pg group cassett.
[02g2|din thé H} ﬁg%@ Ig ei&xlﬂgla,%gﬁ bgﬁlat I ?orﬁ?%@@rds multiple enzymes

nmponen Sugar . when 1 nter pos

andts_awbaeﬁ dbfiersptﬁe}inc}iﬁdﬁﬂcglyacosﬁhem sidpsrmayebcyperﬁanmmsspaaately, or
“intact osy| Iinki rou osyl lin

cor@blaefﬁmsgﬂ #et PP 1%%“@‘?"‘8‘8! E%%rl’?arrelﬁﬁ’é’n et forth

abovB @le GANA trdRelhid ealT Y S‘ﬂaﬁ“%@ s &’cﬁfo?sdmg%’b@ Eé/mbl'néd #h a single

substrate for an approprlate transferase 0211]
vesselnjAlgatativelyf the GRINAv ecrctiom can bé parfgrined lalope @nd be%qdbqn €alT and

Sied ang) i APPEOH B BEHDY A BB EROLE hhels SvB. e Rise ol qgrunning

the tredcﬁoﬁs'. itnb@ereQadQﬁng?‘edéﬁ Shiyi€andULaRopribfedomd Qé&ueniuﬁbﬂand
her apeuti c agent, bi oactive agent, a detectabl

coﬂdabﬂlreg theataetions i m‘fﬁlnglwrp@temyottfr Comdbindtioss offensh’ @@@methods set
be a pe tlde enz hod itgen, etc.
forfghbors et Seer IBeP G (s S ih i i ng

102281335@*'5'(9%53?‘[6?0% Geieepligeiths b él'fyuwa gt eiee g oy be lnked to
thetdh?np%gr I_zdgrgo%c itheus. 1imtation. [0212] In an

exe odi'ment,-the selected noiety is a

S A 5k B i P B R, v o

moﬁﬁieﬁrl@' tRABhéHA ST Eﬁlaﬁda%e & w0 BNtk teirinhNgally wipresilnes, followed by
g.Ycosyl I|nk|n8%@] is covalently attached to
PEGytatien using S Rel3ands qaner alREGrsilicgicifeosy| resi due of
the peptide. Alternatively, the glycosyl |inking group
[0236] afTthaairtlabd Qf themventionoaleo poyisies §ir maifieation of incompletely

o ARERAAE P bV B30 YIS e

g yaéo;sxafelﬂesdaré ﬁlc@ﬂlpwf@l? @1y@6$ﬂaté& sixgoking Earbohydidie re@tduSeth)at may have
213] In an exenplary enbodi nent, the protein. is
un emr@blc @rmmemeg» mmmcae@wgyzaﬁeéo%@%w RES. Employmg a modified

R85 oD B G B contar

ancﬂﬁéth}aﬁzéﬂ wahdes, é?{\léter-lsdslhbl’efpbﬂ}@m theeapoiitid apeat, esthedike. The sugar
therapeutics, e.g, antiviral_ agents , tit
moigiy ofyhe Teqrified FHEAT eadchvthe [aidye et éwiiergpﬂéw 6 Sonjigatedo the

' accl%g{o&: 'n{] fr %r r@gés%s#rlg etéigaglp] e?%? Hi?d?ﬁer%hg%&bﬁll Witl? &J:s?xraﬁl%' p?opertles

o Interfe see,
[0231] Peptides modified by the methods of the invention can be synthetic or wild-type

peptides or they can be mutated peptides, produced by methods known in the art, such as site-
directed mutagenesis. Glycosylation of peptides is typically either N-linked or O-linked. An
exemplary N-linkage is the attachment of the modified sugar to the side chain of an
asparagine residue. The tripeptide sequences asparagine-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
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et al, Eur. J. Cancer, 27(Suppl 4):S21-S25 (1991),;
Nagy, et al, Anticancer Research, 8(3):467-470 (1988);
woems/o7Esal , J. Biol. Regul. Honeost. Agents, PCT/US2005/000799
3(1):13-19 (1989); Habib, etal., Am Surg.,
pre®u¢8YL citier abihese3tipeite;sequrencSuig i mbppeptdateatess potedtial

v 2 927 199 . F f
eIy LBSE iy PrbroERERDIAoadeteioghe afshmgrt aone sugar (.g. N-
ace ?éggdglﬂi.ﬁﬂ%e gal@é%ie)( m%illré%sgg(?}(c}\g%g uc§§€ %dc%tse or]xylo?Je') to the hydroxy
mdeﬁzhauaoﬂaelmcb@a{ahnm a@@(}:@ﬁﬁfblmrmﬁ 00 fhreonifse, hltlﬁ)ughtunahual or non-

na Y AES R £ ShIBHATRRIGY oS By crokaspsine bou eplbrasedrss

000) ; Sburla etal, .Biotechnol. Prog., 14 189- 192
[02 25 9%€°re%8’aan adgition) to pepfidesh heiraetheds Céutb?)wygqné invaptien can be

G5 58 RS IRLIA gk i OGS

whoBheglls, arbBDE BBy, cohtbfififg 4 OOEnkell ¥Byosylaiioasite)et al , Eur .
J. Biochem, 173:311-316 (1988); Denvol der, et al, J.

[023i] ot Additioh of @]&cds&%tibﬁgltéslt%%ﬁ tide dﬂ@dﬁer ﬁﬁucﬁire 1s%onvemently
on Res., 9(Suppl  1):S61-S65 (1989); Kagawa,

I nte
accczé?l&rsheg by Bitesing the aaing. azetk $e39FnCE YOI thiy B £aniaine ®8Y or more

o SEASLARS, 15 i oy TS B0 e

Speci¢s Izlirbsenfmg eh opH Boop, p;ﬁe‘sfarwbyrRs(érlne 62&2&)11%&8&;1%1%&5 Z%tgén the sequence
Vi t
of tlg?ﬂ}pke%k r bel[u-ﬂg.gfi gT c\%gylgqié)r)g}lﬁeé‘? Jhe@éigztlongga}glggn(g@]by Bnuta’uon or

by fifl 3RDhical @%ﬁﬂ:};ls g ﬂﬁrbeﬁﬁ&’émf 1] %’e kit Eﬂg;ggg ﬁreferably

interferon al pha g., inter ron pha
altersd inoygh elehniges at ﬂmDNA kutlupirtcyetly bg lrnLttdttrnglIbdﬂ DavA encodlng the

oS e 0L 6 e S ok 1SS e
amifd!Adds. IR TINACH TR PAY tp&!féﬂéyfy%bcf&lsi@q{l%oéw in the art.

G CSF is a glycoprotein that stinulates proliferation,

[0231:1 ffg aﬁ%&bﬁfélaﬁf‘elﬁ 11%% { ﬁf?—:t 124ds tl&%ﬁ%é’ QRAut }Pshuﬁﬂﬁn%

ogeni t or s Int Onct ona ure neu
polyhug:lecmcbﬂ BolyBEclestidea pm:ddyngé mde:ﬂttef pepiide ben b@ﬂl}bdul&ed with DNA

AT DN A
perf&%’i&ﬁiy ﬁﬁ&(ﬁﬁrf ?meﬁl(ai?i))n 8@§§0&%@Qelﬁtg% /(ggé@lfollo g%? ?%fggimbly of the

et al.”, Ml ecular Bi otechhol ogy,
frageenits rplyraerasgd chaer@n@mellkeqamd'esanSqﬂ agt, sénumer, Z8oc. Natl. Acad.

s ER3 200 (AR, B BYSEE s, e

Nos V6633793, 3,8871458k 1830 72 Narld 8 BY, 23S a cytoki ne produced
by activated T- cells, macrophages endot helial cells,

02381 SRR A8y U RIS B v
sele¢ted glycgay sesidamsitof apaptide, afien shichresmadifiad segal dcednnegated to at least
one gﬁthg aﬂggteﬁ giygﬂséll ?c%ﬁequtgh & t{hs E)&St? mrbtres%gt Qn?#gcf;mgllgtl 1|s useful, for
example, when it is desired to conjugate the modified 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
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functions. Further GV CSF is a macrophage-activating
factor and pronotes the differentiation of Lagerhans

w@edtoss70188 0 dendritic cells. Like G CSF, GV CSFCHIUSM05/000799
has clinical applications in bone marrow repl acenent

SR SR 50 L e
remasaled ai cattwhydgleesidyé fromrtke gb'cgp@ﬂlﬂe She farexampte WO 98/31826.

i nvention provides conjugates that are highly

[0256]M0add1IdE ok Ferhdveil bf &yﬁ&tbdhyﬂﬁ%’m@ﬁin%@?ﬁ%m Wi itigely bepeptide is
met hods of the invention e&?ssm e to form

accraphished citber) dhgacadlyion epgmaicallss drberaicphdeglyicogslatignds preferably
broffabo @ by gRSyFBE Bt LB AR RBR St

tnﬂabfoumthanai;dlﬁomdjaam io€ ah eqmmadentamnq)oond oTkis tmseytlmdne sdsdltein the
Thus,

a second aspec i nvention V|des a
Cleeb(é%‘% ?%t@owa j ﬁgasaés ﬁ’éﬁ?Pﬁé’ﬁ hﬁgwawagardhl %aet gQsarye I N
g&%sa&%egtm% 1emhg &e%egtlggmc@nth 1%911 1§c%s§1ts@on is
epti de through an 1 ntact” gl ycosyl ng dgroup

desmimiHHrHaimmjud@latee abfAncheB llonhwn tBigphys. e&e H2 (E87y am‘hhghEdge etal.,

andl Bt gaBL B P ABE . EreBmpf Rt o Srbo it Bitithes on

polmgu&@%}u&w&gsaél achi%%cﬁb'yeth@fusé bea PARIY Iferldd- Whd &Xb-Ef€osidases as
ycosyl 1inking Meggls attached has the sane

gl y

desgubeddn’m@tal{qulg]l Brexymold 638138041388t | de conj ugat e
havi ng a popul ati on of water-sol uble polynmer noieties

[023Fv aChernicyl dblitieh ¢fgdy@isyl mbictesyk carrigh pobby hnyt arirkécognized method.

Enzypafif édﬁIB‘gB’&P Q&%%H%ﬂ"et%@gisgﬁefs&b @%Véﬁﬁésever%ﬁ@@w the

metRBYNG ?&tlﬂﬁbrélﬁ" ﬁl%st{i’tﬁhﬂg h&Bedoo8Y1 Un8 fRaRE hﬁ‘ﬁlﬂ’éd%ugﬁ's used in the
intact glycosyl 11nking group, and each am no acid

invergivnd (héraméthodseof addingstgayimaieissslaré distlosegl ighbGpPatent No.

t t h t t . [0219] Th
5o ABE TS, 1000 a5 3 ruct e LO21S) The,
02 S G RN e O SRR g o

e L _ I
i AL PR s R I U P LRSS 0 e

glymsyhtm&,s(bit mnminal glysomnll momsice that ere aca¢pioraforpglyaesyliransferase; (c)

arelie perp R B o A D RSBkt erBups such a

tho§8H dySRfnRS( fg heé hj@ei gFeupsaligrid ﬂﬁséeyoﬂ sBride, Flaebhifisll oRr
tisstue due to the presence of a tar getl ngpagent as a

hyda;@mpmim (gﬂfarqrh@wd@ﬁ}iu@w@h a3 thosgrofehenylplanipe, tyrosine, or tryptophan

ad th
or Y BRANE biophBE IR DSuAO5E bl BB 5L g enton
desBi@dd)in WS-8010533p habkshad Seprd, 19878 kand irbApidd afgdWijston, CRC CRIT.
anti bodies (brain, tissue w th anti body- specific

RERAIDGERM., BP-798-H¥diL98Deoagul ati on factors VX I
(damaged tissue, clots, cancer, blood pool), serum
[0239]ot Ei ors, embcgl;lmela, ’ducumvegtlg@ pmvcdee amethod 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
linker, which is attached to a peptide, includes a modified sugar (i.e., a nascent intact glycosyl

linking group).
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fetuin, a-fetal protein (brain, blood pool),

b2-gl ycoprotein (liver, atherosclerosis plaques,
whe@sn7o1ss ood pool ), G CSF, GVt CSF, M CSF, andp&mP052005/000799

(i mmune stinmulation, cancers, blood pool, red bl ood

[ozae] | TOMEERNAAS thaRod HEHE Iﬁiauregﬁ&i? W Eﬁ?’ﬂcﬁg ?Eé'%ed fogether via a

increase in half-life)

hnl@k arpigta et inglugss e Eﬁ)hiﬂ@gaff b comstracte@nformaliptie @heral structure set

I; 0 d.to trapnsferrin via a
forfil ebaftbo p5oveo ML AtEalRycit 302 Seistndl afiefe Bvontioajncludes two
intdct glycory] Bhlkiug ghiups @Cﬁh $-et ANUThOfochfien PPEARAIRE Yhat includes two
(Schenme 1). For exa one term nus of the PEG

glygqsykgrpupsisforrurpessa ggﬁlééthaIﬂﬁhawd inat becintespretadasdiniiting the identity
Ofldkg Stastdtake | *nsth% e&t%ftt}{e%g}sr’f rrin and the other

unctl onali ze an in P nked Gal NAC

[02111012}(313% al C%l%toheb %Jé%lolng le\ﬁl-t]gfz %tﬂ%@%@%&l&l&g%ﬁ glycosyl unit

andlat alsédond GEraiing witlah s@doﬁd IFORES ull! thhe Y%t%ﬁa séc%ng glycosyl units are
ant ennaré structures). Thus, conjugates of

preferabbnsubs atp:hﬁqr @@féer@ﬁttrﬁngf@wese ellpwingtertihgenad ettmhmadt of the first

i d
o L0481 B0, A5087D) 08 s BRIV i e
(glycnsoé)lltBEﬁl-(gyﬁfSQD Ligledréscantaceddl whh fﬂég?lsﬁ E/lldgﬁhgi a first transferase
e

{]Fag i s attached to a
for w&cﬁ.t @ﬁg ypq)qa/ﬂ(pwglsga wgtratfrﬁbemby ﬁzmgng 0223] I'n
1 1
(perRREY L BROLD 1R ONLGR" Tl BENERH AR Escd Biae i then

present ventio des
optlanfdl}mehmwect fmmlgattﬁlstlom/bmetmee FI‘hetsB@)nldrpépﬁdé &l PscRvhdi®snsferase

f gggs of reveng curln or ameliorating a
or fich dass<Gpnd GBS LHRE i Aibrg e S e of the
(peptHeP ol @By - @@%@bs&p@a&oﬁﬁg% Prnfify el opi ng the
a s ease.
(PCMG) t’(@bﬁaﬁi}ﬂ}/ PE(Bréglymxsefb —l(pﬁptlyjc)f')y atdeast on¢ biditls ghyeosyl residues is

elth%: a(gll%l(jg ? q%grg{:tggé}g]terﬁ([eﬁf T ne Ifn Fglgtgh]]?ena,r%M%l?agﬂa{rgéllat%lflllla%rthe method

outlird @Bdveid a3b Qpplﬂ@%le&oﬁ@fnﬁlﬁg c@ﬁju %ﬁé%é@@eéﬁ ﬁel\éath%‘{wo eptides by,
conj ugat e between a selected no and a peptid PE

for exagiplg. Alrg/useph @&Twh%PEﬁhéeI@m}en,gaﬂﬁ(mnmof m@euolmhaeie or the
ca water-soluble polyner, a therapeutic noiety,
targeting noiety or a bionol ecul e, and a gl ycosyl at ed

10248); dRyndxbphhe b Beh o aBazy Githe 2o damissied o
e T 050 s
terrmmm dfyhmbE@mpty((Sclgpme/\b)t é?heSIENuiohﬁlgal@l}METRﬁ Jn vitd\Balf-life that is

t t d t
incrS35g S HHG OA TS 81T Lol Vit e aeator mplasuipr ivihof e sagugate.
Mork&¥er ¥ 6bnjhifRionRse 'IFN%‘ 8RG8 ini sErvls ﬁ)ug?:?écﬁ%l? targbhe conjugate to

reaction is conducted
the brain. For example, one terminus of the PEG linker is functionalized with a CMP sialic

acid and the other is functionalized with an UDP GalNAc. The linker is combined with IFN
in the presence of a GalNAc transferase, resulting in the attachment of the GalNAc of the

linker arm to a serine and/or threonine residue on the IFN.

Scheme 1
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under conditions appropriate to forma coval ent bond

bet ween the nodified sugar and the peptide. The sugar
woisoyiss the nodified sugar is preferably seP€rUSIOS/000799

from nucl eot i de sugars, activated sugars and sugars,

whi itRer nucl eotides por_a tlvaég [ 0225]

The acge pt sididas¢ O- gl ycopgyl at

n Qs oylat dy"T1s plcaII esi zed e novo, or

r ecemi BA xpressed in a okar yot\ieGalel | (e.qg.,

bacterial cell,” such as E 00|f) or-in a e %\ryotlc

cell such as a mammuli an, yeast, insect| 1.kidpgaisfe@se

pl ant cell. The peptide can be either fla:IMP=slAeB'BgI-¢falNAc-UDP

protein or a fragment. Mbreover, the pept.icdnacamsio@sca

wild type or nutated peptide. In an ex [[E-gp-2b

enbodi nent, the peptide includes a nutation that adds

one or nore N o} |nkgd|_g_|sxq5§y!;§f\|}\9ﬂq\]5a B

pepti de _sequ_e J276] Fn an exe
rangfyrr
a wat er - sol uble—p

the peptide i
peptide is either produced with an avail able am no
acid glycosylation site or, if glycosylated, the
glycosyl noiety is trimed off to exposed the am no
For exanmql e,. I.NAc is,added.t.0 a.serine Qr .
102351 ot ReocEHE BRRGtibe Shen6oR bF Sarise pip B RundPBltesea gesived
and"fstnlat Bmtb@td for@figls ?ilg‘ i BHIWEHOAD SepEi & wigh B Singl linker.
1. Alternative t he gal actosyl ated peptide.is

Mog@qvamtb@ﬂoésl@u in ﬂnemgt @di eppraciate that thegReptions F}m@gwhm@ the intact

glyﬁgﬁyh én%?g &quﬁs at %ﬁ% fgl?%/ ﬁ%ggjglb &élﬁl@ %ggé@y@m &%ﬁgﬁ&eecan occur

31nId1‘ﬂaﬁediBthﬁfﬂhd'ls'tﬁletl’6&:tfoﬁ|\ﬂe§8&l g thelyrdan e sarritlioutin a step-wise fashion.
| -Gal NAc- b-1 53-Gal-a2,3-Sia*, in which Sa* is

Wheingh¢ t,eagt@qng.am)@ﬁmgd %t 1@ p@tﬁg-x@]ﬁg gRNpg, thle@ggypgatp rprqcip@ed at each step
is oﬁ%)véﬁj}; 1% fhedrﬁor%i & Plt QR reSAHR B ptoﬂéﬁtf,1 gee%/i é]%g 5peptldes).

e enzynes an saccC

[02§g§a ?télr ’%Hﬁ%%)élgl tolﬁl%ge ey fo%lyln%%hgtgé EO'S@FQne 2 shows a

reaction.
meftRyd cﬁ”’fﬁé"ﬁéhﬁg a'canhE@ce it @R g&s é)é@l@ctédi pritinre. g GM-@SFhto bone and
above the Gal NAc tranferase, Gl T and SiaT and their
incaeses the piagultfersclatblifecf therselecigdgpieivessel .
Alternatively, the Gal NAc reaction can be perforned
Schdmea2 and both the GalT and SiaT and the appropriate
saccharyl donors added as a single step. Amother node

and anf agprpep |ate d

the reactign ix_gy, si Agrenyee ,
each of e nethods set forth above are of use in
preparing the conpounds of the inventign. [0228] In
t he conjugates of the invention, the(? a- nodi fyi ng

group cassette can be linked to the | gltles@n a- 2, 6,
or a-2,3 linkage. transferase

' Gal-SA-PEG-G-(L),-GMCSF
Gal-SA-PEG-G-(L);-GMCSF
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[0229] For exanple, in one enbodinent, G CSF is

expressed in a mammal i an system and nodi fied by
woe@abnast of sialidase to trimback term nal BCHUBI05/000799

acid residues, followed by PEGyl ati on using ST3Gal 3

in whaelGas 8@Iy0ssydteskieoni aal dctivated sgat BRAQY (IHesupat ﬁlﬁ@e(ﬁi‘de), which
the invention al so f‘row des for nodifi ca i on of

is convgriadin @ latagt glygesyl {inkar gsoypdpithejeonjugate. When pisgieaterthan 0, L is

d d
asacng&;%%g‘%p éirxg%r%aggn%fqb# rt?EPIKIAI)éy %gylug;eed exposi ng

102431 e g A e o o 0BT 1o g pemore
peph&ﬁmeﬁ@@idﬂé nigke i§Rethid 6 s@df)@@f t}ié'bréseﬂ?fnb%ldhf 'Fﬁé‘inventlon is
i nvention, the peptide can si mul taneously f

not 113]1‘(9@ @gyhlealgi@@ntg ﬁﬁ t}@gpaqylé(p Eiéijaxmlqgme Mag)y activated derlvatlves of
POIY(%}@gﬁhf%géOLf)bn%? v {4 o %?E{q‘gn&gr%%xﬁ? é eretgﬁ X {3%'1;5? \ﬁ%ﬁ w1t§m the

abilities of cieeoft dkili towmlcbbgb phd paithesiZBer ﬁ&%suﬂﬁhﬁ dppreplif® activated PEG
acceptor jn a fully glycosyl ated peptide, or another

derivalfigavithphichyo AEPRFCLASIOH AP asqiplipahe present [rypatiqn. See, Abuchowski
et al. E%%ér% CW'B; l}ﬁz%l b»y fﬁelggefebgéﬂsAgtmﬁog\% A I%zgl CCZ?lzem 252:

be synt etlco Td-t tes ort can
358246158@(@6’7)3 dpekisdest alp el aawkmm rtssmmmmmm), Koidieer al.,

L e N G TR T
Enzyh¥y. 4985489 ¥ 19l§4% 'M%Qx% il t%t&hﬁtﬂ%@%w%e;ﬁ Ner: 119-128

nodi fi ed sugar si de’ chai n of “dan ‘aspar agi ne
(1990 N-bydroxyEuecitinige detivhd astiveiestere {Backnamagi nk-MakewniohChem.,

182: B0 BT G ompich o7 o otcabighi e 307 LHE UGB!

AbucBOFKIRE hIC @M:@cmmm Wio _rﬁ:ﬁ avbpmﬂs@((@smp K%§r¥ertd? bhe NatZ

aspar ag |ne si de chai n. hus, th epresence of either of

AcadSeé I8 Seh-i e pA3 H4%ed 98k Estaimvraeyd), CpaptriRbe., 61 42161345

159 BRIy SN, R 5 O O

PoLy{¥aeet plgel el ) SERMIR YOBIAESEASR AL ARDBIS AEDIGAE MAB1 1CA TIONS,
gl ucose, fucose_or_xylose) to the hydroxy side chain
HarrigyfEdg H%m&%mw Feikd 199%. aped bbb I0; Jatipsiey aswl., Biotechnol. Appl.

BiocHght 80O 171069 %&Mém‘g opl S0 Blor .08, 262

oI I ne or yl'ysine may "al s
(19851))5 ﬂdlda{zcﬂ?BfB}m&tbs &maaéhampﬂetaﬂdmhalomdchememsl :5s33 ¢1|983) Berger

et al. i i g e RO L draiEpsrdings (Wgepish pigila droconugare
Chenl. '40311&31%1“99@90159%11 Iﬁgqggﬁ al MK B) §&ilrh, m@ 1\91*16%3 (1992))

contain g ycosyl atron’sit
and e{v@d@](Uﬁﬁi dat.iNm 48060y ciosneld 40 Noishiidi eeal. ,1(0989)p (mh&rdmkorg groups

inudg (1 brelng kg rbvess AP Be BRSO CUON P AL eoNerIgS o i,

Appl. %h@h BRA&HBbY,A25YARY 5D 9%5} es. The addition may also
be made by the 'incorporation of one or nore

[0246] In another exemplary embodiment in which a reactive PEG derivative is utilized,
the invention provides a method for extending the blood-circulation half-life of a selected

peptide, in essence targeting the peptide to the blood pool, by conjugating the peptide to a
synthetic or natural polymer of a size sufficient to retard the filtration of the protein by the

glomerulus (e.g., albumin). See, Scheme 3. This embodiment of the invention is illustrated
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speci es presenting an - OH group, preferably serine or

t hreoni ne resi dues, within the sequence of the peptide
W@ t@s/0@1B8 nked gl ycosyl ation sites). The addi t POTYURBYS/000799

be made by nutation or by full chem cal synthesis of
i ey dMurainl ler a combinati
m §CH§PE?2 B Pés?elg%%{rl%aﬁghwchanges‘qgﬁ?tﬁﬁ DNAhﬁg%el ton of
chepmaianmbmymatlbynadnﬁeﬂtuong t he DNA encodi ng the pepti de

at presel ected bases such that codons are generated
SchHelRi3 Wi || translate into the desired am no acids. The

DNA nut ati on(s) are preferably made-usi ng net hods
known in/the art . XfBE82PACHPan exghpl aly enbodi nent,
the gl yco8ymat)i omsite is ddded b ggﬁHT RRf—SA-CMP

pol ynucl eetides. Pol ynucl eoti des encodi ng a candi date

peptide can be nodul ated with DNA shuffling protocols.
DNA shuffling is R-phieeRsswof recursilve recolybi nati on
and nutation, perfornmed by random fragne on of a
pool of related genes, followed by reassenbly of the
fragnments by a pol ynerase chain reaction- Iike process.
See, e.g., Stenmer, Proc. Natl. Acad. Sci.

91:10747- 10751 (1994); Stemmers” Nature 370: 38 -39
(1994); and U S. Patent Nos. 3,608 #9Brc-5s834, 408
5,830, 721 and 5, 811, 238. [023 The present |~ven 1 on

al so provi des neans of adding (or renoving) one or
e ., 2r B
[023\2{ T‘ﬁﬁé Qs gﬁcgmg %%%%IF 3I g ?écsg%‘éa(a gt ggnﬁ’cgﬁgééti giﬁg gstlﬁ(ﬁ;(?]fealbumm is
modifietl hﬁttﬁzefeactﬁ\eﬂ)m ylemyyive; seush am XsPIOG-(CMP-siefic acid), iTwhich X is an

present enbodi nent is.u for .e when it |
actiyadsg GQup S TN E SHER 5 lwa%l%tfﬂ &i0s ﬁ%@@éﬁ i, j-CSF are
corﬂﬂ)ﬁi&f’%i/d ok UGt B abndfSradd fo it MPLESIR dci®R adsubstrate. Ina

pept i I's not present in a desired anount. Thus,
further ﬂlusﬂraimecumﬂqdngem andamhinecf $ysizris tr@acmdpmh thdd- t he

B O P O B s
am&gp 'Hi'l‘f(@lt s eh Al dﬁ?%&ﬁ]ﬁéd’t&ﬁﬁ%ﬁa%bfb;ﬁifateareﬂhﬁé&i)@md8 g, Gal, or

I's a tere pri‘or to the conjugati on of the nodif
GaRNwathetsbytihening tieveonjugatea Thastofhskdll ailk aprrséiatgéhat timabove-

e PSP B e B A 8, T Mg 08kt can

be Bfa@ﬁ@erdtto PErt Bshj e N&GEARARAIIEE inBreBGOTHA probedtl nlidiiee by, for example,
chem cal | é@fr enzymatically. Chem cal deglycosylatlon

utilizinga bfamchdsl knksr banghg meroilien Byo ttwdiur e of t he
pol ypepti de variant to the conpound
é%ﬁﬁ% oronethanesulfonlc acid, or an equival ent
This treatnent results in the cl eavage of
nost or aII sugars except the |inking sugar

[024B} aogsditied plyossiriatorapediaEmyptifed sugars Jrmraerpferatily bedected from
e e S RS SRS ARHSORU R e il
sacOhQRIYY $hat ar%heitRér AukRBfle AR aBivSH CARY d&fred carbohydrate structure can

be added to a peptide using the methods of the invention. Typically, the structure will be a

monosaccharide, but the present invention is not limited to the use of modified

monosaccharide sugars; oligosaccharides and polysaccharides are useful as well.

[0249] The modifying group is attached to a sugar moiety by enzymatic means, chemical

means or a combination thereof, thereby producing a modified sugar. The sugars are
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Anal . Biochem 118: 131 (1981). Enzymatic cl eavage of
carbohydrate noieties on pol ypeptide variants can be

wa@edsemaas by the use of a variety of endo- andPCT/US2005/000799
exo- gl ycosi dases as descri bed by Thotakura et ah,

subMefirfed dERRY 1t1ori1§1§t alﬁfi_b@ ol 88 GhtacHn®? 6F th@hﬁé’ﬂlﬁﬁﬁg m01ety, yet which
addition o %mgm noi eties is carried out any
Lty

stilbaltovysdbe gigar & . a Ebﬂtyatafqrdhgduﬂmme@ to hgagathe modified

suggPloths Bk B EnhhRRi o SRSk (RS BleaE iRt acais

subgtitiesdsyith theirh&dify@iig gloep aDibket ﬁi@ Spigatich 3150 p'yﬁlv&hﬁde chain or at
i nvention. O her net hods of adding sugar noieties are

the §rpositipncan the awing, meigtyethet ingornmllyzseiybed ip, sipdiy, agis,
5,728,554, and 5,922,577. [0238] Exenplary attachnent
[0250)i nhscefrtatin srab@cﬁmutsgxf fteqggdent myention, o nwldifike] sugat ngletide is

w0, 8 e lear BEE Patte, FihalsRy it b i that ar used

in thé i)re"s@ft 'iﬁwéﬁhoﬁl {ryheR YhodiMd EfohR Sndlidd mRIRtias ﬁﬁﬁbo Ia$- dr Qflphosphates
c) arginine, asparagi né and

ycosyl transf erase;
or amag]gis theneof. {1y )uufth@eelrd@dbmgw the rr@d;fgcd sugyr rfuckestide is selected from a

UDRERE M B GR SLe Sl dBRGr e YR Ml Gpocified

sughyflicdotide & $dl‘®ted(i@6m&hm-lg§1aét@§d dlm&gslu@tbsaaﬁm& h@pp gicose,
Dg}henyl al ani ne, tyrosi ne or try E han or (h
My

rglacosgmizse CSIP-giankoss; GHP sifkit %étsor MB%:W N-

ace}i}h%? Elég@% \Jeg\ﬁggf’é' %gag?fu ésce[ré glg? |0¥1 ﬂsae t@%ﬂ@@%ﬁ%f gﬁdnven‘uon
S AL T JOC A R N

mobifiel istighr! &8., Bodiddeyabepdst Aiscobd)-OdINA @ahd dialitche@t. OWlen a
The linking group is of any useful structure and na

y
mogidied élaéle 1eid i8 pendh eithea pgialyliranséerasean @reags-sirdidase (for o2,3-linked
.stru Pre r.aI each term nus of the |inker,
Sla@%‘?‘:& 'ﬂg?gﬂl} ﬁ“ gélﬁgﬁf)%e | ncl udes a nodified
a.nasce ct cosyl
l02§¥kg> E}) fﬁi&%ﬁ’oqlwe%ﬁ% r@; g}?ﬁrfa u 158’83‘?9"3#}2%9“8%\/ Mitivatgd modified
Wﬂﬁﬁtallréjﬁs%ﬁﬁrlﬁ tid éﬁgﬁﬂt inQegidaetre ?ﬁ%aﬂyl g'l}‘%@iﬁemhﬁh%ave been

I ncl udes a PE I nker. The c truct” conforns t
syrltﬂeacgbnadteaéd wtincdodeareadivatefl deaving grouheAs asaddereinibe tprm
. As descri bed her ej the contruc f the. e
acf P BN ot relet g s St ooy hich o i Biepage R gngyme-
reg&ﬁtea)nucﬁeﬁmhe @u&tﬂ&m rE’aEe@ohs N&hy &éiﬁz‘atéd%ﬁké&g af &mm in the art.

gl ycosyl groups is pur poses of clarity and shoul
Seenar eyemplet ¥opadde eblalain CAB@@HWTIEQHMWHYtANIbBIQLQﬁXeVol 2, Ernst

et c?olgg,lﬁf l?ﬂ-i\/gd-l%e’g,%'és e‘};galelm r@er @ﬂ%’tidgﬁakn ent rl aT Ftnlyl%etdron Lett.

34:t6a1 91998V dulgheed, bf &1, JngY)(B . AMA37717 (1999)).

[0253] Examples of activating groups (leaving groups) include fluoro, chloro, bromo,
tosylate ester, mesylate ester, triflate ester and the like. Preferred activated leaving groups,
for use in the present invention, are those that do not significantly sterically encumber the
enzymatic transfer of the glycoside to the acceptor. Accordingly, preferred embodiments of
activated glycoside derivatives include glycosyl fluorides and glycosyl mesylates, with
glycosyl fluorides being particularly preferred. Among the glycosyl fluorides, a-galactosyl

fluoride, a-mannosyl fluoride, a-glucosyl fluoride, a-fucosyl fluoride, a-xylosyl fluoride, a-
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and at a second termnus with a second glycosyl unit.

The first and second gl ycosyl units are preferably
waewsorases for different transferases, all ow PQI/US2005/000799

ort hogonal attachnment of the first and second peptides

ialyDflbdyedel bt AAHy DY Gl | ide, B-
o ﬁ %(Eig?t’ Fcﬁ,acﬁgglﬁﬁycogw )(%’R%)égli?‘ gF%%é}%‘%&S%%n&Egwa%e’B
galaatoryh OtexddeyBthatrvsylf flucide péatucd ey Audride, f[F-figbsyl fluoride, B-xylosyl

transferase for which the first glycosyl unit is a
ﬂu%,rr Sgﬁgtlg,ﬂqor\iép,e%w-ﬁ@ﬁﬂglﬁgosaminyl u)c/>ride an B-N-acetylgalactosaminyl

' - ) 1- PEG (gl ycosyl)2. Transferase
ﬂu%ﬁ%%#&ﬁﬁepéé%bégpgépzi de i s(t hen opt ijonal Iy rem)\éed
h {i 1 %t e dn econ eptide and a
10258 O Rl Y B BB ket e S onBo e EGuphe e pusar by
first Scetyl@ipsthe ati%r ah@tRddRetLit Wi HF/PB/ridine. This gteréerates the

eptide) 1- (gl ycosyl )*"PEG Cgl ycosyl)2 conj uga
theﬂ(igﬂcg‘%@@ll&mqsgﬁgble ehemerfofitheeprgtoptadygéetyleteilYiglysosys fluoride (i.e.,

[ ' i ndj tly O Li . . Those_of .skill . .
eS8 PR 1 UL EBE o eSS e
candloqreparsl Bl comvenipkithepdracetylatt s a0 &viGONBHAY ASoBRINVERT to

nore_ than two, peptides by, for exanple, the use of a

I

gengraie the apotpeies brgande pr,ﬁhlqncko ipipfermedigiedy reacted with a fluoride salt

sucfé’ rgr%ﬁ%i: ﬁﬁBﬂi&j@to‘Een{aﬁfae tht gﬁﬁ%ﬁg %Lﬁl}&_ légeﬁgl?l%:&%l}%rogyl fluorides may

odi ment, 1 nterferon _ 1 _
be deprjtejet xdrenctidr with hetd (catalytia) basbiif methahelinalg. NiaC M/Melg)H). In
that includes an i.ntact glycos i nking group at eac
additign, map¥ elycosyh Hupkides ase 69 &aﬁé(r?éfaliz}blewhe | FN
conjugate has an in vivo half-life that is increased
[0233]e r Ofhiea pctitadraly esphdertygtivasicai be prepeted ugingaoaventional methods

I I ¢S f [, gat.e. reogver. the
T LT e
treaaére of theeflilty bazyited heniacsrplugat of the stie Waifleingsyl khloride, followed

ex l.e, . one termnus of the PEG |inker is

by qﬂfﬂigfq I5iisegenatirnformgvethe bepayligkoupsi d and the other is
functiopalized with an UDP Gal NAc. The linker is

[0230 nblnrrctiyrthipr exeppiary smbpdingang shmedidied sugalina oligosaccharide having

r [ | N1 h t achnent. of the. NAC

o AR A3, "SHDBEP b5 B ASHIRNs AL s s
beaothe triveliflyfly m&etye fWhdis indkd thas end modiffing niclegfiehe8ed to an

. CVP- SA- PEG- Gal NAc-UDP 2. Gal NAc transferase |FN-a-2b
oligosaccharide having an antennary structure, the oligosaccharide is useful to “amplify” the
modifying moiety; each oligosaccharide unit conjugated to the peptide attaches multiple
copies of the modifying group to the peptide. The general structure of a typical conjugate of
the invention as set forth in the drawing above, encompasses multivalent species resulting
from preparing a conjugate of the invention utilizing an antennary structure. Many antennary

saccharide structures are known in the art, and the present method can be practiced with them

without limitation.

[0257] Exemplary modifying groups are discussed below. The modifying groups can be
selected for their ability to impart to a peptide one or more desirable property. Exemplary
properties include, but are not limited to, enhanced pharmacokinetics, enhanced
pharmacodynamics, improved biodistribution, providing a polyvalent species, improved

water solubility, enhanced or diminished lipophilicity, and tissue targeting.
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[ 0243] The processes described above can be carried
t hrough as nmany cycles as desired, and is not limted
W osoretBhig a conj ugat e between two peptides We€TUS2005/000799
single linker. Mreover, those of skill in the art
Waith Sol P PeGhaie t hat the reactions functionali zi ng the
intact glycosyl linking groups at the term ni of the
[02%@\/1 waepg lllbfe B%er%ferkrfo% 1B SISk S€ sIGA in BHeGl and are useful in
si'mu aneous he sanme reaction vessel, or they
praaztu;mg)the pmscntemvemtlt)n i Whetesmepatei-sdutile polymer eIWREID2E68 Species such

TR AL L b TGO

etc.; % QRfn® 501 réﬁ @19(215?51116 @Bﬂaﬁ aeNpSly(cBit8mic &id@yﬂiﬁﬂelc acids;
pept| des) . Oid Sti further exenpl ary enbodi nmen
synfhstis pelymsrs entic 2cidbpRbitethers) kol by e gbfﬁol)

pepglﬁeg;) pro&ﬁw& ﬁ_{rg lﬂﬁgt@ %tentt 1?1{1691%0?1 &ﬁ@ ﬁ%tf:cgfl Wlfglﬁ @fyr{water-

I NCr eases circu

soluté olen ewith thd®lsbnaati@dthat the @blymepenstincide a point at which the
si a ransf erase QW CSF transferasein which Gis a

Tem@l@@b@@/qhe cenjpgaie cynbegitaghed-vat ed sugar noiety (e.g
[02§?iygﬁfeth%ﬁ§ o‘?%&ﬁ@a“t‘)opoﬁ’gbﬁﬂﬂqe;rica&l% ek Blnd 8,90 04 b4¥y ?@59 U.S. Pat. No.

e conj ugate.
5 3@4 s«m 67(’0t94m2@7 WO %4/64 K8¢ thiariat. No 6@19@63;@&3 PsudV. 8422,614,

WM 350, T Tov- Yo %8 sk mpre i 251 Slsog Fblon SGniuession
bet&@érﬁao‘ﬁ%&ea ﬁSly%’r?ﬁﬂdepcerpE\Q/eesL t@% bb£§}@£udn$a\eto& RITI (W@ 94/15625),

e present 1 on he i nvention is not
henlmg‘ltblilﬁ AWy 94/6802 T antyigey carfyingmolesatet (V@ RRE @t 1289),

o B e AT RO Y RSP, 141

(19 g@j within the abilities of one of skill to choose,

synthesi ze if necessary, an appropriate activated
[OZEmmredavatﬂreSQlwhlﬁ poliimgts are these prayvhich asubsatigd proportion of the

pol@ﬁ%l&kle{g}qlgt he f;g}llg rf)\c/)?gxger%.l}% ff ?gr?@gg%ppt\ﬁ@ KimEmoteular
g%g?y\ﬁé}ymsisa@é“l%dn?dﬁpé%ne ”lc:hean ﬁsz 3522 3586
ackson et a 1
[026 1bghg prep@ﬁt dvegtionis, w@dﬂ%ag I ocggerrgrpg o g Q@,&%qh};lene glycol)
con:,vlééaﬁe evEn ggenvé%gssg% inoiﬂ&?%%ll ?&gléé g}]!nl:%e %ongzlng conjugation of PEG

are Rivail I NSYe, foleRamplB) Marie)MacidZiol. CthleBy.s( €290325- 2373 (1985);

N- hydr ox succi ni m de deriye t] t Buck
SccmteraMetﬁx%{grn@Emyn@{@gﬁ 1351%&:6%1?58;);\1/ @ﬁg(eﬁr g Byt )lzjlgf)%grg)ﬁ Technol.

14.%6%'—874%%23?5[3@%5? al., @Qﬁcaﬁﬁ%ﬁs@ﬁ‘ﬂ@%@%’é Drug Carrier Systems 9:
249-304 (1992); Zalipsky, Bioconjugate Chem. 6: 150-165 (1995); and Bhadra, et al.,

Pharmazie, 57:5-29 (2002). Routes for preparing reactive PEG molecules and forming
conjugates uéing the reactive molecules are known in the art. For example, U.S. Patent No.
5,672,662 discloses a water soluble and isolatable conjugate of an active ester of a polymer
acid selected from linear or branched poly(alkylene oxides), poly(oxyethylated polyols),
poly(olefinic alcohols), and poly(acrylomorpholine).

[0262] U.S. Patent No. 6,376,604 sets forth a method for preparing a water-soluble
1-benzotriazolylcarbonate ester of a water-soluble and non-peptidic polymer by reacting a

terminal hydroxyl of the polymer with di(1-benzotriazoyl)carbonate in an organic solvent.
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Abuchowski et al, Cancer Bi ochem Biophys., 7: 175-186

(1984); Katreetal. Proc. Natl. Acad. Sd. U S A, 84:
wad@30101%4 (1987); Kitamura a/., Cancer Res., BAT/US2005/000799

4310- 4315 (1991); Boccu et al., Z Naturforsch., 38C

ThP4ti98 eft&PBIxed wabhnRabjegatéLRith Ry ogicaldy active agent such as a protein
POLY( ETHYLENEGLYCOL) CHEM STRY: Bl OTECHNI CALANDBI QVEDI CA

or pepide.| CATI ONS, Harris, Ed., Plenum Press, New York,

BT e S e
actiBhied weiter sBlublegsdlymerlcompl#inglbpolyhe8bgckbonerhatraipadt Ydast one terminus

. farmates (Beauchanp etal, An Bi.ochem, .131: 25-33 .
linkegdgig the pobun acgl?owbrosg%aataﬁmknk%%ﬂ tein at lpag @y terminus

I
moibty imadhichhd Biold &ty (at B2 dentisdinkpdid atdsast eheSof tRaproximal reactive
No. 4,806, 595, i d to Noishiki, et.al., .
aropph T RRrF oS IoHE BRI, S EruitRdi WG SRZ§A69. U.S. Patent
NoPSOYEEED AE:A0:sH DRBart ErB&d WA hefarftESd PEESnolYal0 B8RS facludes a
et al’, Appl Biochem™ Biotechnol, 11: 141-152 (1985).

brapd@d6¢rminusathet includescengsivafynatiohaldirongst Tihe fudleiredetize groups are

reactive PEG derivative i.s utilized., the invention .
avaEG tortBeL i e RSP e Sdstsr it B BB EE e aicofprming
confates/tetecdith@psiotcasia ) €1, thé BioRsuS@iMEictiad §REINIU.S. Patent

;
he é)e tide to the bl ood pool, by conjugating the .

Nopbht¢.020 descrbesymbifisctienal P%Ealardieaambm yseein formipg epyjugates having a

Uff]Cl . iltration of the protein by
pep? ga{g%c?ﬁtre&ﬁfalfeapsé?gl%&,tyaaﬁgém n). See, Schene 3. This
[0264pCdhjugatts Bt inbkide dy@addbdaPES linkhgstaradediibedSaWime9/34833; and

which GCSF is conjugated to albumn via a P i nker
WQSDAG230. 6o Msilach brS Galcahbie GaFB AT SHohfegrdable linkages ar
4E E [ 3 X= Activatinggroup [0247] Thus,
apﬂ%@%&%rm%ipg&ggﬁg%@?. a residue (e.g., amino acid side
[0265pThy ardfrecighizad meilmdsofipdlymer adtiviation set dorth steovelRE of use in the

corgg){ti@ t Ié&ep@%@?@fg)sndé &F;gf%p%z?tgo% %&ﬁﬁl: b}%,nagdggozlyrllgrs Vs\é?ti fggh herein
and.ca'glgnlﬁofbir Ql‘éélcgiri:l@{g%ﬁoﬁBPﬂueseTﬁ}ﬁrl&%@pQ?gﬂe\fﬁd d’tﬁe&?gcfigé' Q%E hsﬁéﬁs, sugar

I ne contacted with a transferase whi
nudBdfeidss ahd thediked i s a substrate. In a further

2 R 5o S s BB A 5P A et bt e
notiitdd 1BK@bsd Ravi R éindd:bum n conj ugate. The
CMP-sialic acid qof the linker is enzymatically

conjugated to a:jgpropri ate residue on CGCSF, e.gq,

Gal, or Gal NAc thereby form ng the conjugate. Those of

skill will appyeCiatgyhhatyxEhsoipnyedsscraihges
in which R? is H, OH, NHa, substituted or unsubstituted alkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted heteroalkyl, e.g., acetal, OHC-, HoN~(CHa)q-, HS-(CHy)q, or
-(CHz)qC(Y)Zl. The index “e” represents an integer from 1 to 2500. The indices b, d, and q
independently represent integers from 0 to 20. The symbols Z and 7} independently
represent OH, NH,, leaving groups, e.g., imidazole, 'p-nitrophenyl, HOBT, tetrazole, halide,
S-R®, the alcohol portion of activated esters; -(CHz)pC(Yl)V, or -(CHz)pU(CHz)SC(Yl)V. The
symbol Y represents H(2), =0, =S, =N-R!°. The symbols X, Y, Y., Al, and U independently
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method is not imted to the reaction partners set

forth. Moreover, the nethod can be practiced to form
w@onsugases that include nore than two prot ei NPEGDUSL0EB00799

by, for exanple, ut|I|2|ng a branched | i nker having

repnaemt thdmapietisoOf S,rNJfIdl Th@@brrﬁbcﬂd/ Rpgaests OHAH,, Maligéd, IR 2, the
I cosyl dongr species ("nodified sugars") are
ac%ui

f:@naweyﬁ ebactivaisd eﬁt@@n#hﬁ@mm@ eampangay ofragtivated paidss, sugar-
f
ucERNELE L, AL YRR 3, 8t R RO B OB AR
fromthe m&tged; frény) td@si Mhd sgabdioRYoR 1t R sind md% indep@dentberepresent H,

added to a_ peptid sing.the nethods of the invention.
subIiied g wpsuh‘s’ﬂ&t@ta‘il@ﬁt BPRR10f Bas bRk lmibstisted or

unsﬁB’s%ttPcE@ as tsub&i‘f&fég yBstitfted lh%f&(?c?glogﬂ(gc Eﬁr %ﬁggtétﬁ{aeﬁ

nodi fi ed "nonosacc e sugars; I"gosa
unsplodtipgted béterdagds ar e useful as well. [0249] The
nodi fying group is attached to a sugar noiety by
[026T|Zyralidrexemphsy eifib&diineals, tie pok(@hylans @ybolpaioldile is selected from
%{] reof , thereby producing a nodified sugar. The
the 18851 esubst it uted at any position that allows for

Mee- (@tHsThyBRD Of N he shodi fying L i ch,
still allows tﬁe<:¥§% to functlgﬁ §§ dﬁ%%mﬁaﬁé for
the enzyne used to gate the nodified sugar toothe
peptide. In anothegy embodi ment, when sialic acid i S
“ﬂﬁ.éég M) D8 Si I|c acid is substituted witH th

! fyi % 2gr oup & ther the 9- M§5(PPiHdzCHme TN Y

pyruvyl si de chai n or @t the 5-position on the gmne g

H ﬁl r nor mal | ac:ﬁt)élgtedln sialic acid.
[r“rg?zgé]% PE der ?’mnm[g-» t fthfz%él_lqﬁ_‘e&_w 0

i nvention, a nodified sugar nucl Y8t
add the rmdifi ed sugar to the peptide. Exenppary) sugar
nucl eoti des that are used in the present inventfon in
Meei(@Chpelilf)i€8—F2r m i ncl ude nucl eoti de nono-, di\y or
tri phosphat es or anal ogs thereo& h&aﬁqgé?er "
t e di fi ed sugar M&C 2 d el ect ed
ﬂp&gbﬁeﬁﬂﬁ)ﬁl ycoisTFde CWP-gl ycosi de, or a Qﬁ-’
GDP- gl ycosi de. Even nore preferably, the anlfled

[02%?;&&41 i%(lflglé’gl deg; Sg%giﬁﬁpctg o ng an eg%}ﬁﬁ glvent’ion is either

line&¥-HFRAUNeE € Bridohed &éhyl o |1h6leé\%éjsun@f>le for th
CMP- NeuAc. hbcetylgﬁ?ne Jg%ﬁ%giﬁves of the sugarusem ¢

inventien éndlades bufase apidlgnised @s&loﬁmdqsmqueb}hfbd folfowihg formula:
i nventi on. [0251] e | {(U&‘rl] I_fé)g %so provi des net hods
L %sq n

for syntheS|Z|ng i'de using a nodified

sugar, e.g., nodified-gal actose, -ﬂ Pose, -Gal NAc and
- sialic acid. Vep |f| d si gl aci,d is used,
either a sialylt rgns"f\ Hﬁf KansYeT &l i dase (for

a2, 3-linked sialic aci onI y) can be ysed in these
met hods.

in which R® and R* are members independently selected from the groups defined for R®,
above. A! and A? are members independently selected from the groups defined for A!,
above. The indices e, £, 0, and q are as described above. Z and Y are as described above.
X' and X' are members independently selected from S, SC(O)NH, HNC(0)S, SC(0)0, O,
NH, NHC(O), (O)CNH and NHC(0)O, OC(O)NH.
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[0252] In other enbodinents, the nodified sugar is an
activated sugar. Activated nodified sugars, which are
wais@buloms t he present invention are typical |l yPCT/US2005/000799
gl ycosi des whi ch have been synthetically altered to
[0269{cInudieeraredplary atbodin@ats] thg beinobkdl PES isb8dd ipseh Bysteine, serine
the term"activated | eaving group” refers to those
or difdysdng ege. Whvs Furthes eéeagplwgtamgbpé%@smlude:
enzyner eguleat ed nucl eophilic substitution reactions.
Many activated sugars ape deoulodkbhg, art. See, for
exanpl e,noVoc “I'n °
CARBOHYDRATECHEM ] RYANDBI OLOGY, Vol . 2, Efnst et al.
Ed., WIey- Ver| ag: ~ahei m  Germany, 2000; Kodama
et al., Tetrahdfron Let¥. 3&?“@%Té”ff§§é¥?mLougheed,
et al, J. Biol.oChem 214: 31111 (1999)). [0253]

Exanpl es of? activati ng groups (| eaving groups) include
fluoro, chligro,.bronp, nesywhatecesteew, Mesyl ate ester,
triflaté%estef and the |ike. Preferred activated

s, f

| eavi ng grou'gq use in the present invention, are
those that d g Yot 264,63l encumnber
hose That g S on s cun Ly sleslgal L o

acceptor. Accordingly, preferred enbodi nents of
activated gl ycosi de derivatives 4 nclude gl ycosyl

fluoridgs and gl ycosyl nesylateg, with glycosyl

f1 uonbdesytierag—pasibew arly B s ATRNg, &ihe

gl ycosyl fl uorides a%galactosyl*fluoride, a- mannosyl

fluoride, N'%quoé‘i”f%’éosci}zf”z Uori de,  a- NIEOSSECHIHS G Es,

a- xyl osyl fluoride, a-sialyl fluoride,

a- N-acebyl gl ucosat ni nyl fluoride, 0

a- N-acet]yl gal act osam nyl fluoride, by gal actosyl

b- T ucesyl [Luar e brsl 06yl f1uor: de] b-SLal sl =
-fucosy uor i de - xyl osy uori de -sia

fl uori de, ”[%‘-"?\)E%%'é?d_\/”fcg%?f}éaosam nyl fluor f‘"&"éo)qéﬁ’a”z%c”zo“z"oc”f‘
b- N-acetyl gal act osam nyl fluoride are nost preferred.
[0254] By way of illustration, glycqsyl fluorides can

be prepatled fromthe free sugar by flirst acetylating
the su d™theuicheRhi Ng it w i 88s0ldH, S
generates tlhe thernodynam cally nost sftabl e anoner of
the protect e 4t& at ed) gl ycosyl fINi6PPEE . e. ,
the a-glycosyl fluoride). If the | ess stable anoner
(i.e., the b-glycosyl fluoride) is desired, it can be
prepared by converting the peracetylated sugar with
HBr/ HOAc ¢r with HCl to generate the anomeric brom de
or chl estdes iss—icateserdi ate is reacted with a
fluoride sak&ui%ch as silver fluoride to generate the
gl ycosyl f1 00T de. Acetyl ated gl ycosyl fluorides may

o G5 A el L 5
C . [  GONRES G vabl.ab , :
B T A B
accorislinpgto clois embodioral haretthe tlsmulae:
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known to those of skill in the art. For exanple,
gl ycosyl nesylates can be prepared by treatnent of the
wo adosp7daesmzyl at ed hem acetal form of the sugarP@i/UB2005/000799
nmesyl chloride, followed by catal ytic hydrogenation to
nmove the benzyl groups. [0256] In a further
nb oERH,cHidoe,cnpded,i ed sugar is an

- HOg charide having an antennary structure. In

anof her GWN%%M (?éHzé*{%ﬁ termni of the

ant ennaquoe en" nore than one

WGNW attached to an oligosacchari de
havi n§ an | i gosaccharide is
usefu anplify’ Hé(E{OH ?yﬁ 't'rlfggnﬁ iety: ea@b

ol i gosacchati de unit conjugated to the peptide

att aches nmultiple copies of the nodifying group to the
p pt| de. The general structure of a typical conjugate
' t | OE(@eH.SeOCH.ofLecH, N t he dr awi ng above,
gseg, nul tival ent species resulting from

Wwwmcnx&%w&w“ |1zing an
st t/0 ny antennary sacéharide

s ar:known in the art, and the present
'%@ﬁc%@&#&lﬁ)@cwﬂ thout limtation.
[ 0257]0 Ex | ary nodifying groups are di scussed bel ow.
The nodi fying groups can be selected for their ability
in wificH ALY f1Be ihdé?&{deﬂﬂy Qé’lé‘ct&[ 1n‘i3€%%?s A58 '1&695@0 Féﬁﬁgleﬁ{ dhd q” are
Exenpl ary properties include, but are not Timte
mdmhmlwebntadmegm fremi ko, 2(enhanced phar macodynani cs,
i mproved biodistribution, providing a polyval ent
[02El] dloiezemplarsperobatiments eif tlmdhvmitﬂoht the PEGhia me-@EGOES kD, 10 kD, or

ZOkﬁa.:n égths ned E@E&ad&ﬁ}l(&é}aﬁc%ggqt é ISTS%}%S 81 W (m-PEG), in which the

_p\m}gra—mm_pE@QI ynmers are known to those of skill in
the art and are useful in Eracti cing the present

[0272 v wilbbe apparent ter thoseaefekills thehechod naykymeremﬁ:ttsnﬁmﬁwéavenﬁon

eC| such as sacchari dex
inclE s TgR o LR TSR et Bkl 1Bt G conjugate
shoWf @B&xl'é"'e“‘an i8316d0 thrRPo¥yrh & MBuAE, AR thir& b8nded to the q-amine shown as
pol y(aspartic acid) and poly(glutamc acid); nucleic

untraxchlﬁb;i inglyenstivetuire alptmey ivemsarny the ysepdlayidysipd functionalized with three

or (B GPTHE ShniF HRE e e ERSeediben s on may. be

[0275) et iFR Gnioliin iy ad0BE A SO tH@irRzeﬂ'PerﬂElhdé“ th the sole
li'mtation that the polynmer must include a point at

whi ch the remai nder of the (c at g can be attached.
[0259] Methods for act Mgat \on pol ynyers can al so be
found in WD 94/17039, U S. Pat. Ro, 240844, WO
94/ 18247, WO 94/ 04193, U.S. Pat No'?%, 2J[9, 564, U.S.
Pat. No. 5,122, 614, o
o o
Me” o)’\/
o
OH
HaN
O ;and
Me/o\(/\O)’\/o
e
HN OH
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WD 90/ 13540, U.S. Pat. No. 5,281,698, and nore WD
93/ 15189, and for conjugation between activated
wW@eiogorrids and pepti des, e.g. Coagul ati on Fact oPCVUE1005/000799
(WO 94/ 15625), henogl obin (WD 94/09027), oxygen
andearbiopates anbheive lestes\df ThesPapecid¥Osuch 412, 989) ,
ri bonucl ease and superoxi de di shut ase (Veronese at abh,
App. Biochem Bio h 45 (1985)). [0260]
Preferred matenggfﬁﬁreo oI ﬁ% s are ffhose in which a
substantial proportion of® the 'o|‘ DI
sanpl e of the poI ymer re oft i gly the sane
mol ecul ar wei Y erodi sper se.
[0261] The present |nv ntion is furthr illustrated by
reference to a poly(ethylene glycol) Eonjuggﬁe.

Several reviews and nogt aphs on the
functionalizati ome'a‘?@b [}i]‘gat n of EG are
avail abl e. See, for €exa rls ronol Chem
Phys. C25: 325-373 (1985)

Enzynoogy 135: m3Q Enzyme

M crob. Technol . qw 87£P(1992)F gado et ah,
Critical Reviews in Therapeutlc Dr ug rier Systemns
9: 249-304 (1992); Zalipsky, Bioconjugate Chem 6:

[02745 ©th&c(i L) or lenvdnBadibe, apptopaidte fBPé’JtﬂzEﬁh@hne’ﬂ PEG%%f use in
0 . Routes for preparing reactive PEG nol ecul es
pmméﬂa i%ﬁ

rGPPHgUR ffagﬂ udep butrase pet limitedodbesssies:
are known in the art. For exanple, U S. Patent No.
5,672,662 di sclosek a water squbheNand i sol at abl e
conj ugat e of N"a"ctl"vé est er of poty —aci d
sel ect ed frqézglnear or branched po y(alkylene
oxi des), pol xyethylated pol yol s), poly(ol efinic
al cohol s), and pol y(acryl onorrhol jnej. [0262] U. S.

cules in a

Pat ent No. 6, ”fB‘; GOAJ\S ts forth }tbd for preparing
a wat er - soI “benZctrisazol yl boyate ester of a
wat er - sol ub any non- pepti dic polyner\p§ reacting a

term nal hydroxyl of the polymer with

di (1 -benzotriazoyl)carbonate in an orgagic solvent. The
active ester;isjusefl to form conj teslwith a

bi ol ogi cal | cthi-w nt such as<a %T%tetﬁ or

peptide. [ WO 99/ 45964 describ a conj ugate
conprising a biologically active agent and an

acti vated water solgble pol ymer congghﬁl % a pol ymer
backbone havi ng=@at lleast one termnys N o0 the
pol ynmer bacKb® Fir Otrgh amﬁtable4!)- Q@ge, wherein at

| east one termi nys conprises a branchirg noi ety having
proxi mal reactive groups Iinked to the branchihg

I ally active a ent
R R S G —
the activated PEGs are set forth in WO 04/083259.

[0276] Those of skill in the art will appreciate that one or more of the m-PEG arms of the
branched polymer can be replaced by a PEG moiety with a different terminus, e.g., OH,
COOH, NH,, C,-Cj¢-alkyl, etc. Moreover, the structures above are readily modified by
inserting alkyl linkers (or removing carbon atoms) between the a-carbon atom and the
functional group of the side chain. Thus, “homo” derivatives and higher homologues, as well

as lower homologues are within the scope of cores for branched PEGs of use in the present

invention.
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groups. O her branched pol y(ethyl ene glycols) are
described in WO 96/ 21469, U S. Patent No. 5,932,462

wale®snites a conjugate forned with a branched REBUS2005/000799
nol ecul e that includes a branched term nus that

[ozvm]cm@i&%né&aqtﬂ(v g%e‘cws gbti fORR |he&ﬁr9é&e§eadblpg)[r%ﬂa&% BEREhbYEsuch as

groups are available to react wth cally
thalset forth inghe schemedglov:as a protein or pepti de form ng

conj ugates between the poly(ethylene glycol) and the
a cal | ti eC| es. xdd, morfat ent, No., 5, 446, Q0
HX% eg a%ﬁcu oné’FSPEG—I—rrr?ET—'aﬁabm ﬁl—s/e\
or¥i ng conj ugat es haV| ng a peptide at each of th P G
linker termini. [0264] Conjugates that include

degradabl e PEG |i nkages are described in W 99/ 34833;
and WO 99/ 14259 as well as in U S Patent No.

6, 348, 55 Padabl e Ilnkages are appliocable in
the preéeén %véﬁb(gg %akpﬂéeesgnﬁged

net hods of poI ymer actiwdti on set forthf aboveNHre of

use in the contexc,@fa t he presemo\@,nveob)ﬂ\orx

formation of the branched pol ynmers set ‘fort

and al so for the conjugati on of t hese branched

pol ymers to other species, sugars, sugar

ol ]

o PE SN b il %%%ﬁ?? 5 TEIREE e apd areindspendently
selectedlintdgers o Ate2508t |inmted to, those having the

formula: in which R8 is H OH NH2, substituted or

[0278] Sl:lhs; adcutdeab @l thislschemnt) atriatusid]RFl uBRatt#AS MASIJ dcif BQontacted with an
substituted, or unsubstituted heteroary

I,
actlg%ts‘% o-PECslerigativen i ibis Geseithe dosyiate fomying déalm@}kylatmg the side-chain

hetezg%lt&tg' X‘Utc'ﬁ% 1‘H51}$ﬁ§1 %htzéﬁ SE@?%E&?@A&X i submitted to N-acylation

condifiChivifEa¥pative fh@EGndbeivaties, tH@@’y%@&iﬁlﬂlr@fbrhﬁtﬂie@ﬁf PEG 2. Asone

rom 1t o 2500.. The in d, and g, i ndependent| )
of SI‘ Feciaf ?é‘gf‘eﬁ%ylﬂﬁej?ﬁveﬁ& govp Canrhféreﬂﬂﬁ%wst hzn feliaple leaving

groﬂlﬂ‘ Q%p %ﬁfg@hl thedyBRE GRAME, &ED SIMH%II%' tﬁ@i’éagﬁve%agﬂ)’cﬁﬁ te ftiled to

zol &, p-nitrophenyl, ‘etraz
acy]steRQe amire catmb@hqbla@dr\mﬂom aftivaesten atgedN ésdmxysucel(rﬁﬂdég etc., or

the ﬁ‘(lg ssan B%a&l%g?e)dﬂ&é %%Qm% g%&gggs nsggl!){is dlggcqr =~ eP cggbodiimide,

carboRgiRIpangenld, ¥icepr esent the noieties O S, NNR 11. The
[Oza\inbol V represents OH, NH2, halogen, S-R12, the

d@ﬁ@lexmn&;@mnbomemcthem@ﬁn@gmnp is & PIEGalmmtg, however any

mocﬁ&?@é}%ﬂﬁ Of vav%ttﬁ{a\ﬁl% Eleé)o y&ge?swgﬁ{ig\a;r@:ég R%i‘hﬂ%r erapeutlc moiety,

etc. |daﬂe>|a rhigd $h 8BIcEE/1 b0ty tiBus AR SpridtOmIidee. e modifi
The _synbol s RO, R%%k %ﬂogér% Rl%gl ndgggnéent%lgg e modified

Sug%fébf%@éﬁ Dy nzpasic means cehemyical meansen a eanelinatidaythereof, thereby
procgltéﬁlﬁtd hHbidd Qg fﬂjg}f‘ &e&‘rﬂ)tlﬁg eﬁl%toafnge%t,ktﬁe Sug%:lrjsbasrg Isﬁbshﬁl(%ed with an

active amine at any position that allows for the attachment of the modifying moiety, yet still
allows the sugar to function as a substrate for an enzyme capable of coupling the modified
sugar to the G-CSF peptide. In an exemplary embodiment, when galactosamine is the

modified sugar, the amine moiety is attached to the carbon atom at the 6-position.
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unsubstituted aryl, substituted or unsubstituted

het erocycl oal kyl and substituted or unsubstituted
whedosnoasy/ | . [ 0267] I n ot her exenpl ary enbodi neet/ES20051600799

pol y(et hyl ene glycol) nolecule is selected fromthe
Watarksohubila Bolyhid2 d&ddifieSreles (et hyl ene glycol) useful in

formng the conjugate of the invention is either

[0230]”%5&%61%[@15&2@& mBiidiee Bﬁ&e&ﬁdﬁ@%k&@?in&kﬂi@? Itﬂ(fesugar moiety

nol ecul es sui't for use in the | ntion inclu
is nipdified with etwatérrioluble pdymehars of dssinrthbpetsdnt inveetion. An exemplary

mofifis SUkh e YR Ract Labit e et B oo 6o PPt Gninggioiety on
the SHE eMo‘ﬂlﬁé@ﬁg&@n@l&)tlﬁﬁm% Ssaéd}ﬂﬁﬂlﬁﬁﬁﬁ@aéryvaﬁ%s%ﬁa%% ar

fromthe groups defined for Al, above. The indices e
nucjeotige, apalse ohnse indheymsthoipefihe byeationr Emcexmaleea aaccharyl amine

AGPET B BB ey IR PSSR o
speéiblﬁ}(a@?d thd @%Mﬁ%ﬁ@r@aetﬂ . C%‘l‘énﬂgzzﬁﬂj]ugﬁted & B18&sired modifying

exenpl ary enbodi nents, the EG 1 s based upon
groap clieraptively.dbe medifisd sypannpsleqtide eanefundtinnsas af substiase for an enzyme

oo R O R I 56 o Y SRR Pt

glympeptﬂdla;rhptd,, aglbweof@g alychlgsld RE€S noi ety i s based upon a
sin ti e tri-lysine can be nono-
IOZ%{L In Oyns PII%%QBP“%%EEWP} gtt%sa@%ﬁls [caFeyis gaéem&oraﬁwsaﬂ iBigs

NH qm s enbodi nent have the fornmulae:in which e, f and
f "are independently selected integers from1l to 2500;

[0282]dingn eemalady ethbadiment dhepeodified kygas & Eastddpimnd €ganiso-N-acetyl-
froml.to 20., [027 l.n .exe a enbodi ts of the
SR ERPiebn, A1 HeVBReIv e ok Teee oS TB cihe GraisiR sy e ity s

rea@w%ﬁé&bﬁﬁﬁﬂ&ﬁ&%eﬁﬁfassmcn es is a serine- or
cysteine-(mPEG 2 in which the mPEGis a 20kD m PEG

[0272] Asowi )R be apparent tqg those of skill, the
branched pofyners of use in gl nvention include

vari ati ¢n he thenes sef f rt h above. For exanple
the di-lysj, ccﬂu ugat e above can incl ude

t hree polynerlc\ﬁhgun1t8»\ thlrd bonded to the
a-am ne shown asoun@p@ i/n the structure above.
Simlarly, the use of ail- sine functionalized with
three or four polyneric Subun Hs is ¥ithin the scope

of the iuvent Fof! [0273] Specific egmgg ent, _cH;
accordin RA&H nvent+eA—+nclrRrdena ’éﬁ?ﬁb§af§§oand
active gsters of theseQspecies, such as: n

e

a. galactose oxidase ; NH;OAc, NaBH;CN ; b, 0. _CHg
A (0]
o s n
c. /“\ o) CH
A O{\/ >\/\o/ 3
1

[0283] In the scheme above, the index n represents an integer from 1 to 2500, preferably
from 10 to 1500, and more preferably from 10 to 1200. 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-nitrophenyl carbonate) and
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[0274] Ot her activating, or |eaving groups,
appropriate for activating linear PEGs of use in
w@e@pariisg) t he conpounds set forth herein i ncl BdEUSD0$/000799
are not limted to the species: [0275] PEG nol ecul es
the likat Those odiskilia tiechriinilbapprediste #ng otlehPEGSAR1dE @8cidBEde sugars are
t hods E g}akin the activated PEGs are set forth in
rea) Ierapféefg % .ISfleygﬁisljogPHw@ﬂ@ﬁS-ski Il inthe art will

i r . m. P of the
1028 AOR A Renfialy SBodtinetY @ Snid MoRL SRR 1917 G such as o
urcthank éfeewreat term nus, e.g., OH COOH NH,
- C10Q- |, etg, Moreqver, the structures above are
[02%4& SFly%rfeP@eﬁwm%ﬁﬁ # hsnghed HEG fakeragnpleyrone of those species
' @ nd
= L PR B El e Ly b LT
der idsat i ves abgbodpu@herohonol ogues, as well as | ower \

horol agifles ¥re within the scope of cor for branched
PEGs of luselin the present invention.[0277]._The
branched WEG ¥5¥fHadHE@F ChpPerHnaEelmt ar & r eadt (bycH.o)cH,

prepared by nethods such as that set for ticdRcdioncryoch,
schene below in which Xais Oor Sand r is an
integer froml1l to 5. The indices e and f are

i nd CHQBICHEEECH ntegers from 1 to 2500. [0278]
Thus Hoagcor ding to thisfschenme, a natural or unnatural
am no aci NHEREH G J an activated m PEG
derivative, in this case [ he ToSyfaPe forming 1 by

al kyl atind' the si de- chai mHheEKerL@EaBm.Xas, The

nono- functionalized m PEG amino acid is submtted to
N-acyl ation conditions wigdgh a reactive m PEG
derivative, thereby assenbling branched m PEG 2. As
oneiood._ski | owiohkH@ppmec| ate, thectosytat e | eavi ng
grougclan ble repl aced w th \goysibniRbg okeavi ng group,
e.g., h NHCgegylate, triflate, etc. Simlarly, the
reactive [car bonare utilized to acyl ate the am ne can
be replac®d with an active ester, e.g., o

N- hydr oxysucci ni m de, etc., or the acid cpn be
actiyated, in §j j ti

di C?OES? X c?éég%aéld%n@gigéoggz%%%f)ﬁ@?% dazol e, Jgt g&CHzo)‘CHz ;
[ 0279 exenpl ary enbodi ment, the nodiGPRE:GESHEHIOCH
i s a PEGYI etHgochowever, any nodi fying group, e.g.,

wat er - sol &bl e pol ynmer, wat er-insol ubl e pol yner,

therapeutic noiety, etc., can be incorporgted in a

gl ycosyl noiety through an appropriate |ifkage. The

modiché.ed_&UY a0 cHBHGEGHIRERIEH KBEYSBloich,) LSy~ CheiGal,o,on,
maanitgo onbi nati on thereof, thereby proN%%lxgsgCa HoHIOC
nodi f1ed_sugar. In an exenplary enbodi nent, " & EGEEFHCHIOCH:

are subst]t ut'"E&R it h an

in which X* is a bond or O, and Jis S or O.

[0286] Moreover, as discussed above, the present invention provides peptide conjugates that
are formed using nucleotide sugars that are modified with a water-soluble polymer, which is
-either straight-chain or branched. For example, compounds having the formula shown below

are within the scope of the present invention:
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active amne at any position that allows for the
attachnment of the nodifying noiety, yet still allows

wob@seugas to function as a substrate for an ePey/EIB2005/000799
capabl e of coupling the nodified sugar to the G CSF
peptide. In an exenpl ‘& efthp ‘ﬁ?ﬁ@t”c“«ﬂhen

gal acto ne is the\mAli d sypar, the am ne noiety
is ama%%e%\tiai:’]::\fa\cobon ol J_(CHZCHZO)DCHE
6- posi t . - sol ubl ePobyner IoF LES .
[0280] Watler-&ol Bl e pol ymer nodi fﬁgggk%&&é@g’ﬁ%e éﬁngar
species in whi ch t he sugar noiety is nodified wwth a
wat er - sol ubl e pol ynmer are of use in the gresent
i nvention. An exenplary nodified sugar pﬂc\lgeeldi_de
bears a sugar group f FRESFE~odPTEE“Yir ouph an “AfiHeE"
moi ety the sugar . \MoHified sugar nucl eol gt cr@cHgraocH,
saccHary| - anmideyderevat i vey of™go%ugar nucl eotide, are
al so of Muge i e net hodsoef the invention. For
exanpl e, aosgfchatyl amine (without the nodifying
group) can be enzymatically conjugated to a peptide
in Wieith O heO B pdohesgnddix bhe. free saccharyl am ne noiety
subsequently conjugated to a desired nodifying group.

[028Y1 SimigdTyy BleMnvenfiSn FRAiidds §EpSaacnjibdfes Bk b ofA8d using nuclelotide

function as a substrate for an enzyne that transfers
sugprseofpee mmaskified sygpr spgcigs snwbichithe casbeesitties 6-pasition is modified:
substrate, e.g., a peptide, gl ycopeptide, lipid,
agl ycone, glycoli/pid, etc.\ [[[0281] In one enbodinent in
whi ch t he saccRaciOrCEOINH 0S r ucpse, R5
TR e,
modi fied sudar is based upOdn aNHC(O)X*CH,CHy(OCH,CH,)OCH;
6- ani nBYA\- 3" gl ycosyl noiety. As shown bel ow for
N-aceéetyl gal actjosam ne, the 6-am no-sugar noiety is
readily epared by standard net heds. a.
gal act Bdeoxifdase; NHAOAc, NaBH3CN/; . [jEBB] In the
scheme abovgs Ehegi ndex n represen apdinteger froml
to 2500, prefer@blly frlbm 10 to d590, &nd mMbte
preferably from @\be’ g e nbol "A" represents
an activating grogp, &9g., a halg, a conponent of an
activated ester (e.g., a Ng_ycg?oxysucci nimde ester), a
component of a carbonate (e.g., pOH trophenyl
. car ate) anpdthe like. Thqse of skill in the art wll
ln‘ﬁlﬁﬁﬁg{gil%\? Oli‘ﬂ%ft&oltlﬁéorr%(%n ity Oﬁicl eotide sugars are
readi |y prepared by this_and anal ogous net hods. [0284] .
[0288] Alsearovdedggr spyiugatpoel Repkdes andrdycopprfidesdinidsandsglycolipids

thaf 18136 Bt é%%p%s@i%ﬁygf A flVeRfoR F'&reegcgﬁlﬂfe, e iftvdhltio provides

conjugates having the following formulae:
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[0285] In still further enbodinents, Rl is a branched
PEG for exanple, one of those species set forth
wW@b@3m701B8 | ustrati ve conmpounds accordi ng to thPGI/US2005/000799
enbodi nent include: in which X4 is a bond or O and J
is S of B NGPESYer, as di scussed above, the
pr esent /Pn enfi on provi des peptide cdnjugates that are
f or med #sin nu“tt*P@(@tzHN'&@X“@wngg*z)@(hmﬂ'g\rl\z/%mm(é»ﬂce@lcwm th
a wat er-sol ebl e pol ymer, which is eit h@kcopchchocHcrocH,
strai ght-chain or branched. For exanple, conpounds
havi ngndobie foor mlbignahiown bel ow are within the scope of
[ vention i V\,hi ch Xis Oor a bond, and
(x , the invention provides
pepti de conJ gat es f at re FﬁPW@ﬁmw3|ng nucl eot i de
sugars of t Rose nodifi ed Suparepeetces in which the
carbon at the 6- p05|t|on is nodified: in which Xis a

bond or O J is or O gndyis Oor 1. [0288] Also
prOV|d%g;ar§ CQQ&MQ@%Q@l (g@§m§pd gl ycopepti des,
|IpIdS CO|IpIdS t ha cbﬂﬁLEQmHmce co®pdsi ti ons
of th C'Eor exanp “I"hivent i on provi des
conjuga es aV|ng the follomnng fornul ae: wherein J s S
or 0. Vﬁter-lnsolublepolyners [0289] In another
enbodi nent, anal ogous to those di scussgd above, the
nodi fied sugars include a water-insol ubl e pol yner,
r at hemoe teeth esorgighqextaepryicyreirNgTh ey c Omjfwgators. of
the invenhtion may al so i ncl ude one or HE0)CH,CH,(OCH,CH,)0CH,
wat er -Hnso ecpot ymers. This enbodi nent of the
invention i illustrated by the use of the conjugate.
as a vehicle with which to deliver a therapeutic
whep€iptfis®od @. a control | ed manner. Pol yneric drug
delivery systens are known in the art. See, for

exanpl e, Dunn et ah, Eds. POLYMERI CDRUGS AND DRUG
Watép=insglible palemenss, ACS Synposi um Seri es Vol . 469,

O S AP 0 B B s

1nclsalfba;Watet-u1£sbh§bleBpglylhmomhﬁrth@ diebicy-eolybR)leRer The conjugates of
L cabl e togﬁ{e conj ugates of _the E;esent i nventi on.

the F5Butsh ey AIeS ieisleions oh diots Wﬁﬁ%@ré}sebllb Ry ey his embodiment of

the in@@ﬁtﬂﬁjﬁs 11%&?%2 %g'?ﬁ% u§e'o¥‘tﬁ h%at % \%ﬁﬁ:ﬂg&ﬁﬁ \WA%ck to deliver a

pol y(vi nyl pol yam ycar bonat es

ther@mlu;la pk]ytr@rlea copgbljﬂdangﬂmn} E@lymepoldyl@ d@ﬁvﬁ@ﬁbyﬁﬂeM@ @teSknown in
ene oxj.des a ene al at es

the %ﬁ X H@r @“%64‘8 !Bﬁ% Cﬁ%@@?@ E%NR;IPR%DE%@RY

SYS’Q@IS/ WGE/ 5 bBﬁbﬂl%ﬁ@S V8P hﬁglx%ﬁelllééﬁq?henﬂ%lﬁ'c{ y‘?\"?ﬁsﬁrng’ccn D.C.

ﬁe ethanes met hyl et hacryl at e)
199 T%Qﬁglofl skillan the art will appreciate that substantially any known drug delivery

system is applicable to the conjugates of the present invention.

[0290] Representative water-insoluble polymers include, but are not limited to,
polyphosphazines, poly(vinyl alcohols), polyamides, polycarbonates, polyalkylenes,
polyacrylamides, polyalkylene glycols, polyalkylene oxides, polyalkylene terephthalates,
polyvinyl ethers, polyvinyl esters, polyvinyl halides, polyvinylpyrrolidone, polyglycolides,
polysiloxanes, polyurethanes, poly(methyl methacrylate), poly(ethyl methacrylate),
poly(butyl methacrylate), poly(isobutyl methacrylate), poly(hexyl methacrylate),
poly(isodecyl methacrylate), poly(lauryl methacrylate), poly(phenyl methacrylate),
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pol y(butyl nethacrylate), poly(isobutyl nethacrylate),

pol y(hexyl nethacryl ate), poly(isodecyl nethacrylate),
w@oiogOr@ass yl net hacryl ate), pol y(phenyl PCT/US2005/000799

nmet hacryl ate), pol y(nmet hyl acrylate), poly(isopropyl

pol?@ﬁéﬁhﬂta%}ylat bey'(ﬁ@ﬁHfé}\’ll ac?iét r,gB@psotﬂﬂgflya(: yetﬂg)?%octadecyl

ac ate yet hyl'en ene
acr Vgpbl}vﬁthwbm(mﬂmbﬂﬂmw PDU@thylmﬂ g(lyéd),wlyéﬁhylene oxide), poly

B L I e T h—

rRilidbﬁ@'lﬂ&oﬁﬁg aR@p i?ﬁ_(rlﬂhﬁl%ﬂ%d% 19199@@{&@518 t her eof

L0291 Synt het i cal modi fied natural polymers of use
[02 1\] %ﬁﬁb@]@aﬂ%m%ﬁﬁmmrﬁmymm of nsd incbenjugates af thernwtention include,

but ar ﬁg‘% ge% tf)haéle ce@@oFebsr %é%s)ggaﬁ%& é:gl)flﬁﬂl%?léycelluﬁse e%hers céllulose

estdis taha@ﬁtddeu@mé& PRaidul 13 pRéfedted® ithfyer£6F tHEBioRM Sla8des e
broad cl asses of synthetically nodified natural

synghstigaib modifier matiralipetymgre ingbide) hutiaresept dimitedgo nppthyl cellulose,
eSS g LR S SO RPRE) oG B

metbel ¢dllubse, cetlaldse hasate, axeﬁﬁl@‘seprolp{ﬁnlbﬂel edkil@e apétad dubirate, cellulose
te

o WS, 9%%@&%1?»5%{1@5@@ el pless driacsiey. e dglese sulfate sodium sal,

and! pﬂdlﬁﬁ@ljs aF §cryﬁ§ laﬁc?:'{n@ﬁl%c 1% and QI Jie S84t » and

['ymers of "acrylic an acrylic esters and alginic
[0232]| Bhesp aad e othe polyamas tliseussd:dﬂmrelpwlay e readily ebtasisddrom

comdapia S e acibrosent ol 0. (ST &S TRy palyssioites Warrenton,
PA '?OAhﬂ%i‘éh ENERRukNA rwpﬁ Flka (ﬁ&ﬂ&onkéinqrwﬁz'y &M&M&& ﬁgchmond, CA), or

, Fluka (Ronkonkdna, , Bi oRad '
elsm)ntheslzecé frgm mymrh@s pb‘emeﬂ rfmm ﬁmsmmpkens blSmgrsmﬂldanddmhniques.

02h R G BRB S5 Sl R ST L2 eb R b venion
1ncE1@E‘,IB1hﬂéﬂeQﬁ)t ﬁfmiea% i m‘ifﬁmﬂd@@ pblycglyéeﬁdes%u c@f)@lyﬁﬂrs thereof,
limted to, Iactldes é,colldes and

polx(@gmlw@r@phtﬁaa@a)fpobﬁbmweaﬁg onbs (adsrepribabelydystide-co-
capgog%l%%x{l)eggc{l ac?iﬁe %2) rgo‘;? %ﬁ%hg?l?zrlﬁh%'dﬁﬁlesq%blyorthoesters, blends and

-cocap

coppbnydtaticted€- Of patticalat ustere cpysiiidiisdhdtdesn gels, such as those
ol yort hoesters, blends _and copol ynmers thereof. O
IHCIEQFIBlC@UP%n H%‘éorﬁ?sem@dh?)%? ‘tions that formgels, such

[02?48] 'g]g%@%hgﬁlo'f%é‘ﬂl tho #ﬂv@ﬂt%h 1n9fuﬁé SRRy ?&gmteﬁeth%l 1gaude water-

mers of use 1'n the T’hven ninc
insolhlylo maderighohamineg withimet leanu}i redgonef their 3godtute, @ bioresorbable
th| | eas i on of thej

molgEH e B St P e B PBREI ARt etk ae‘y%rﬁrpané&%lre copolymer,
whisH %(Q)s %%?ésm%bw n%%lgg eaa b Héggfregg)gﬂsaéﬁr y;%u%;]ﬁy SRbRhEble
funétyahabgrieibs permpetynosr chaid. a pI urality of crosslinkable

[OZBéjjnl*ctr p%?paclsesgofo the %rep et 11[i)ven¥1rre r"wapecrirl-iirrlls'oluble materials” includes materials
that are substantially insoluble in water or water-containing environments. Thus, although
certain regions or segments of the copolymer may be hydrophilic or even water-soluble, the
polymer molecule, as a whole, does not to any substantial measure dissolve in water.

[0296] 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
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[ 0295] For purposes of the present invention,

"wat er-insoluble materials" includes nmaterial s that
wae@ssuhsst antially insoluble in water or PCT/US2005/000799

wat er - cont ai ni ng envi ronnents. Thus, although certain

thraughy 'nOﬁﬁaI@XCﬁ:&thss 18 thebedy. OSﬁUhYIH@tbbJIﬁé‘s &reak down products are
q)él i ¢ or even water-soluble, the polyner
Pregrrﬂ ¢ sbstantiallipnagnioic todbzkodiet to any substanti al

[029BEHY BHoRbSBRbIY ?er:#ugh ﬁ%& BE elti@fﬁl%@ﬁ%ﬁ g)g Pg ﬁlél&ﬁoelong as the

present | nventio term
copplyalen dempesiti@pacnwhoblatis het redepdd Watef-sdleb18 g THES, aRTbibZB6kbable

T T e
1nsd¥r!ib1@r RkordRBLY, B{qulé?i'ﬁ pfygg % tﬁ‘%i(ﬁ(ld§ Hpﬁ%l@tg(%ﬂa?gllosﬁp%ﬁontamed

non-toxi c to the body. I oresor
by, aed,thig gel@ﬁwermpbmdnmpffdlb bmrcﬂorlmjoth’ 1epion| argl the hydimpﬂlha?feglon are

R SR B e S
[0298} | Behfihrh 260¢baB1: ﬁd]ﬁn@rrs@ﬁ&ﬁ@enﬁﬁ ek B le Qe CXﬁfgrodﬁg‘ed

a whol &, remains waterinsol uble. Accordingly

resorfeablg bloek pqmbxm@rs of polry((le-hydnohe-cknbndﬁhaaémd)llpmy(loﬂﬁﬂkylene (see,
proportions o

Colipye2 a Ef%&egt 2 e‘P g%%%ﬁ &g?er%rrcgi%gltﬁf%gwﬁ AP qr@Sﬁhegr%fﬁld are water-
soluBleBsoBAQRS s&r;t QneREHEEhE B@éragk&félg+k éup%gggfc%@oﬁiu ns. See,

CO”pOSl tions remain water-in ary
Younes efrdbafIBéomead. Yers Ren Alutiz)1-136 @98Mphe] Cohn ef al., J Biomed.

d resorbabl e bl ock copolyners of
Mat%%?ef?hégé &Xgﬁ)é@gggiyl i c acid)/poly(oxyal kyl ene,
[029% Q’Qeseﬁtl’ﬁﬁre@érre’ﬂ%mﬂe’so?baﬁ@b@l%e?ﬁnclﬁd@ 8Re Sadre ¢ fents selected

copol yners are not crosslinked and are watersol uble so

from a@lv(qsm)mﬁiy(haéwxm@rdex polyflectdess).auvidamidssk pokywreyfmdes)

pol SRR 1A G BT e BOOT ol Sl or

polyiﬁﬁiﬁnsp]i’a&lne@ﬂ @o]ﬁb@ﬁl&sﬁﬂ&@&)s) 1R Ebesr &S pol Lt cRArRIce ﬁﬁ&fi‘nxtures

bi oresorb ymers include one or nore conponents

thergh, M@ FaR N thedaeieEybahiepolymetinsiieae pafycion) acd

| .
com?gf}néf%oéggk%ﬁ)(h%@?k%f ?cﬂ%/ d?&glacg?@!a%%ﬁo%ﬁfél}rﬁ)oes i g?@ca}%mc acid,
polyputyyic aaidp polgvasic agidkyd lpttpmikjﬁha‘z altj]daﬁ))u)ctures tlller:(;fcaéeh grrelfeéred

sters 0
[03“%@( %‘?‘I}]P?}? E’ P ef%ﬂgnP i atﬁ:réglzspﬁrﬁrlyn gppith biogeperbed”), preferred

polyﬁie@nigg%ﬁgtﬁ]ﬂ%% %ﬁus?‘?fé M@%ﬁ%ﬁ% n@eal(ﬁ:’rlm éaﬂﬁjﬁr CPP}‘& aﬁ'%kéjretable and/or

met@@ildabl@frhgagbmol ic acid, pol ycapror c acid, pol ybutyrr C

oS e S s B Do S B s AT 85, cxampi
Casdy' @GNEUTSS Phidat N8l £490359, hase 1§su\éﬂ\6ﬁ MarBh QR eFSRuD cal))ses fri-block

preferred pol ymeri’c coatings for use in e met
copalyraers pyesduced fromahe transssterfipation of poryéglaracble: aitt)/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.
[0302] 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
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met abol i zabl e fragnent. [0301] Hi gher order copol yners
can al so be used in the present invention. For
we@spr@Ess Casey et ah, U S. Patent No. 4,438, 2BGI/USto0&00799
i ssued on March 20, 1984, discloses tri-block
blOdﬁHmda%l@Iﬁlﬁlti%l@dUIﬁ%ﬁlirﬁ@ﬁhﬁﬁﬁg %écﬁi&ﬁﬁﬁhﬁérgéﬂeﬁ BidcRBoPPolylactide

pol glycollc ac and an hydroxyl-
andyy) R%Pll A BragugRbby) rmgepﬁu@g)miumenmmm oflactide sod/os glycolide

onty Blintta8 FRokERCLRTRE £ RN e R o idriniaryiopit a i

functnmml mmmlmdnsmh a8 dils00Fdniate, aty1Klefile BRdihlofdsfneas
éﬁt - p-t.ol or t hocar bonat e_i nto the copol yner
[0303], Biorespbab 363@2]15 ok 9nafingosphtl i ﬂl@agwnfdnwra@nucgn be demgned to

iz e
e R o AR DSBAS, A AES  Bcrtienin
"hydls&yiemlllp cledpatild" réRyrs thABS susdeibility @F ﬂkﬂﬁ?@l’ ktisﬁemally the
ordere

bl ock h t
bioR oL afEiesb g PO P IBAas 0 B peisiaia cprisuasa Bipilarly,
"eni}hﬂeﬁrcgfﬁ BleRehbRo! a)é[ﬁﬁéd K&Elh‘}FfePsf to tﬂéjgdsg t]‘l%ﬂﬂﬁr ek I the.copolymer,

gl ycol ide onto elther an ol goneric
espeadallydthe biagbdovhebit ﬂgglonh‘@l aeayagehs eraivgendul ok exldgenous enzymes.

0305 RRer T BRH epo GRoERrorhile 188055 B pivsewed iaip excreable

dIoR aheRAB01i04b16 BAEMBAS. Th t
an can be dleS|yﬁ;ne%| s e ﬁ{/gl#eol?};dtr(?ﬂggh@fﬁﬁﬁg%nﬁl{wﬂé f(ﬁréxample

polysihepsrpol el @ne@meckeenﬂheols miy(wwbmsamdme),tmy(wm elnbhol)

| bl f foth
polgusgg%{a%gn?es%%@g gehi sy B RYRR, Ben B iRSteiS and Copolymers
and hhiatuesohbeblf. e ureginse, the h@d@bﬁilﬁé&b%oh BaR5&be, Fbr &ample, a
er - contai ni ng envi ronment. Simi

Polﬁaél#wﬁ%} g | Suchinekykallsylene)exidpssan m@f/enfom ekamplet poly(ethylenc)
0X1c%u2812§§rb®91%+62¥)xﬂf b ahll i Rlpé%l %H%é%ol‘ya%@%%hal Ly the '

C
region, o cl eav dSYenous or

[0305] Rpdymers tie awmmpohaﬁeéf hydlregel ph@aisd vabfuldinthe ProsBigidivention.
drophiljc regio an be processed into

he h
Hyffé%%l% 5 PO MERIg/agterials ﬂ@gﬁeﬂmbée of %t@ﬁ@m&relanwgbf laggg @uantities of
watdly qfx‘a&%ﬂés'o? hgﬁr]%g&rfo e cBﬁ{)PIHgI‘?ds 15@1{1 ﬁ{@e luplted tq, polyacrylic

ers al k

amdpysodmnn darbe))qujh)jflytﬂhﬂml p(ﬂmntﬂkﬁlc)qhohqio}/}(vabﬂ pbrrrohdme gelatin,

i e e
deritativiel eHeaYT eandttﬁ@hﬁé/ dH?cB’BSg,él‘s tad 69HRAu ?y éjftglﬁf: ‘518§egradable

exanpl e, a pol y(al kyl'ene} oxi de." Suc
and bigrefethablen Moxgbuetehydrogel @Qampizﬂaonmhyméudwdwnm):s thaf ekibit one or

ro ne) oxide and m xtures and copol yners
oL He8T AR

6%] Pol yners that are conponents of

[0306} Biogempaiitle hadidgelusaipakitiohs wh@seﬁﬁﬁgﬁ@ztcah%%ahﬂr&[bd P:ough
Hydrogel s are polyneric materials that "are capab

cros@g@@mgﬂrﬁ é(np@p abd oksl Breseatly predersat ﬁor ugesinghe 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
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wat er. Exanpl es of hydrogel form ng conpounds include,
but are not Iimted to, polyacrylic acids, sodium

wa@e arosoxoaset hyl cel | ul ose, pol yvinyl al cohol, poP@EUR305/000799
pyrrolidine, gelatin, carrageenan and ot her

gly@aH%,»«sp&sﬁafﬂed@amMn? Yabilk *éx{eﬁ%ﬂgg%%gg&gdlg(o@@cﬂ?xykacid), such as

as derivatives t
POlVg(ldﬁQigﬁeacsd cupoliglectpr asidic¥a, Sinshneyre abf Matm@molecules 26: 581-587
19? degradabl e and bi oresorbabl e. Mreover, hydroge
( %%positions can include subunits that exhlblt one or

[0309F B dotlieR eAMoRInRRL thd £ is 4 B3RRbreFERiLELLN: afrhalrr?brevers1b1e gels

hydr ogel conp03|t|ons whose integrity can
mcwémgr@mr@aemtmsaglg as phuserits, sRilaggnagdatin hmoammm

G LN N AT —

theﬁ&oﬁare@,rélskﬁﬂjall&feryw ch issued on April 25, 1995 and
529,914, which issued on June 25, 1996, disclose

[0308] ks ved anathereexgpplasygmbodiment, Areccosiugets] qfﬁh@mvmtmmcludes a

cong AT A iR R BT Pl g o those
skﬂbedtmmbe mtl.sfor Suniple ap dbsyeribedindE gpstein mﬁr m@d)aeem PRd4,522,811,

ol abl e acryl ate functlonalltles Vihen'
Wh’n\% %1 381 )imié’}éz KPs exsmpigirpyems Jormptations maydeperared by

sSSPy ) S e AOREAIS 26 o

pholslalmtlkiﬁl (dwﬂlawmhsdmd rph&mphatlchd Ich()lmehynﬂ cholesterdk) in arSin@i’gamc

o B S5 B S e Tt e 1
con@iN A RUBA SORMon of B &ﬁjve ) gﬁo&ﬁ% O ﬁ%%a%é&kc%llg Ghceptable

Ther noreversi bl e gel s i ncludi ng conponent
saltji¢ thew mteaslucedbintaide nontgmleatThn com;wjemsrthcn swisled 8y hand to free lipid

L T R A

HpOQMQMng@QBRmy preferred. [0308] In yet anot her
xenpl ary enbodi nent, the conjugate of the invention

[03‘?2] A hiscbeverrecitap snenpargeles and pethode of pepuigtbe rmemp«’mhcles are

offe?é@l?)ﬁ\rvgg o?gfa?ﬁ&?é glgia%l‘rl%}’ Q%tn%? gnge kcfé?‘@%g%to ine | tﬂ%%%)g? E}If Hngppartlcles of

use ahthe PrSentRavanion NGt wil, lﬁ:?a%pﬁrbnﬂt.o thSHeQJf skigisHekk APthdbsarray of
xamnpl. e, posone faornul ati ons nay be

mlcmpéﬁbﬁ?f‘éd%fﬂ%r?i BB HifTerent H&ﬁ&l?‘l%f 31806 Usq 1pjthy BEsqus insentien.

[0313fh glil{e%‘glltulctgpeﬁ ?&ﬁ?atté &%Xéusgeﬁdglg)ﬁg% g{ﬂhg %ﬁ%té)t(thoq{tﬁé’ JNPteI‘ Rolpble g polymers,
boﬂastmlgh't@[hemtaad dirjnched am gemal@aap;ﬂlcsbib \mﬂli reﬁﬂeat tolthe tWaRR-insoluble
o AT AL L b, S i

coreBfcah Bt@ ﬁﬁﬁhbﬂﬁlzﬁ@ RRAURE viterlihSolh1a hBRRRY hidiétesY The methods used to
accept ab
produce th?ese spec1es are generally closely analogous to those used to produce the water-

1—F

soluble polymers.

[0311] The in vivo half-life of therapeutic glycopeptides can also be enhanced with PEG
moieties such as polyethylene glycol (PEG). For example, chemical modification of proteins
with PEG (PEGylation) increases their molecular size and decreases their surface- and
functional group-accessibility, each of which are dependent on the size of the PEG attached

to the protein. This results in an improvement of plasma half-lives and in proteolytic-
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salt is then introduced into the container. The

container is then swirled by hand to free lipid
woraioso7@EBs from t he si des of the contai ner and PEI/US2005/000799

di sperse |ipid aggregates, thereby form ng the
staﬁﬂlﬁomhec%b%@%{‘ﬁm’ﬁﬁngg{fo e ]81;1&- A€o )Sﬁaké ?ﬁh&f?é% et al. J. Clin. Invest.

m Croparticles and ne prepar
89: Ap43-0p3k (1I9OLE Pyarak cobk ewe C doynmay Hoin. Buﬂzanbamm}ol R9y113-127

1985, B0 B Falediirts hohacn spioried tadtcroate st botency i
vivé KdtRQS &l Tro8KVdrl. Achd19ee 84 suhpig7atyaar( 98/7)?:&@ PEGylatmn ofa
m croparticles, fabricated by different net

F(abh2 derévedrfrarh ghepneneatenal antehedy gy, hdsG@poived fits tlgnonjotallzatlon

B Nt e A T —

embwdanetipthe dn eive @aEYEE bf a peRldeGREY &i 00 bhith aepE@qﬁm&@ Hy"hemethod of
wat er-i nsol ubl e polynmers as well. Thus, for exanple

the fygniignsisdndreased gglevrat tafpe ysiirie] halfide efr the gagnﬁerlvatlzed peptide.
[03%?@?]?1%3%‘3&%%&@{%qz?vofﬁéﬁ]f:ﬁ %@és‘t %}ﬁgeﬂe{l By %%&S é)gp?rgent

1ncrpasadn| deis qhmﬁﬁy Sﬁb@lo&&r ancofde @a‘n@b loy péﬂc@@tﬁhMeii)gaaé G 0%, about
0

o t ho o produce the watersol ubl e yne

60% P cﬁém §0$’ﬁé%PHt f}?‘lfé; ayk L0V ahout P Yap&he ppper-end of the range is
geties

o ApERERLL 195, A1 PO BFIRSE bl o B s

chem cal rmdi fication of proteins with PEG
Biogriokseyleat i on) i ncreases their nol ecul ar size and
decreases their surface- and functi onal
[0313] o ulr a0t sinlbbdhirﬁeylt teabdified whigL beas @ bisneleadet Irodill further
si ze o{) Gattache to the protein. Thigs
emtroggnm% theydigpp § & fntions! DEYIEEN AN antigeasaniihdy.peptide,

nucgé:i’]cga{cﬁcgg %' ﬁﬁél@*ﬁhbl'e&t des ?g &e&?&geﬁ%?nhgfbm Wﬁmcfe'o{ﬁ{es and

_ I c Upt ake ee et 1'nves
Slnﬁ@:annl&@wn-eﬁancteﬂl%ﬂ)nc deida), déctia, receRmer oz@ommhnatﬁhﬁhereof
Pat hol Pharmacol . 29: 113-127 (1980)). PEGyl ation of

[0314]t ePlefarieidrbiémbiasulbean esseptiltyatbrt fudrbeedLemitSuch a minimal
ant:a% nDr potency in vivo (Katre et al. Proc. Natl
amQui it flugipscengsahatthey AR SrapPHIpTiatelion 159 asArilnqpesoppizparker in an assay.

Moftbvét, (& %e ﬁalﬂf%réféﬁgd {d (flﬁol@aﬂ%%{?% ngt §Q§dya xeeption to

as | npr I"t's tunor zation t
this @lretfcﬂeam is Bhaoydeyodf . anl@dserw@e Mmllymcuﬂﬁg%ugﬂ%tﬁﬂﬁﬁﬂl)ﬁ)ed by

i.n anot.her_ enb in vivo half-|ife of
COV%}%teaﬁﬁaFlae SR RPN et B reomg) fegtly. thgrapenis ARGt fliagnostic
v r
Y B sl S AP 1 3 e
con]ug@heé afs@ linkerpeptand éhd sugei-lnken aith chistite issubegnently con_]ugated to a

e r.esse range,.of percent increase in this
peptd‘i)fﬁp Gl‘ﬁ%taﬁh V% Té?ﬂj of the range of percent

' ase i s.about 40% about 60% about. 80%  about
l03i15ﬁ § ef%@ﬁlbm DIRSIsEnEhe resamt dnyegHen canbe dqrivef drom any

soufc8NFRe bdmolecules can be isolated from natural sources or they can be produced by
synthetic methods. Peptides can be natural peptides or mutated peptides. Mutations can be
effected by cﬁemical mutagenesis, site-directed mutagenesis or other means of inducing
mutations known to those of skill in the art. Peptides useful in practicing the instant

invention include, for example, enzymes, antigens, antibodies and receptors. Antibodies can
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about 60% about 80% about 100% about 150% or nore
t han about 250% Bi onpl ecul es [0313] I n anot her
weredvsaremest , the nodi fied sugar bears a bi onol BPCTIUS2005/600799
still further enbodi nents, the bionolecule is a
be dithecpdlpelahal o atodibtlonglneiytive intad ok Gafmedts! ThOP¥ptides are optionally
peptide, nucleic aC|d(§3 % si ngl e nucl eotl es or
the BW%@?@@?%T@PP@@H%F gralgéan  pol ynucl eoti des and
si ngl e- and hi gher-stranded nuclelc acids), lectin,
[0316dc eBDthrnabrraléy gﬁn@draad spribetivepeptifdes a[lﬂmﬂelﬂoedseﬁrc eﬂuse in

contfo, S i BRI Mt P DilenEh BRaina p ol rsaue

compdRABRIoRRIckkEnlfifs astiR bﬁ%ny?laxfdlllelm'éeé&ﬁ% gfmfpk Slor kRarle, peptides
assay. Moreover, it is generally preferred to use

cantbﬁ@ﬁml@dmlnr@ggh A zRACHY RANE, @a@my sulfhydsyls ethdmxylcgrmtp sThe

e NSRS AP LR oot e

Nudkéit acidsedt bedittaahad hesugBrilreddtive grdlp onRbase é. W@k&fydh@amme) or an
therapeutic noiety, diagnostic npiety. etc.

ava@a@%mpw RO BEZar HIOAGHY 44 8 DI @r§ hygrosr). Ehgpeptlde and
nucﬁﬁ@'ﬂ:% secan'b% fﬁﬁﬂér%?k&fkeﬁ At &%é ér%&re sﬁémoaanl%w} 1%? thg attachment
sugar - er armcassette i s subsequent con
of appropnpﬁepeeioﬁee giaaupa onmwtthe chaid. Sé’&ﬁChﬁS@l’Hl Iab Wucw&la]ds Res. 24:
[ | ec es useful in practicing the present
303?@3&616909% ‘can be derived from any source. The
bi onol ecul es can_be isol ated from natural sources or
[031 HeyIncnitrther gsrbriliment. ty bigmelseule is sstecisdde dirpeiphe prpside modified

by tgg Enhegrﬁ) ? fﬁe%\é&@gfl 'tﬁ& E}i)e%ff J@igsﬁéd ﬂhgﬁc?iP% % c%ﬁél(\:/?& d)f the

peptitd aohadabtse elatiot Imethemamat @ﬁ‘undeﬂwize@ peptidetthatris ddheyed to the
to those of skill in hqe‘1 art. t(F;%ptldeS useful In
tissg. o il fyrtherembodingnt: thaowe derivatizad peptade dokixprsfl o a specific

t r 0
tlssﬁé"\%fﬁgi‘?% sg%@%egg Ir?:ﬁl el.? ng‘gaing&?q @nﬁjﬁrfvgﬁfﬁnfg%o at lealst about 20%, more
preferdblye at ]ea:ttaboumO% ,raad meore preférhidy palhs at desst airoat 100%. Presently,

B AT ol A S B

forggpgdrgaggr&@& pucleic acids are of use in conjunction
h the present invention; these nolecul es can be

t t
50 60, S L SATIROEN 6t e i,
Thuspfior exaangie.e sei:uﬁmfelﬂ éﬁotmtatélﬁa@tlﬂatsl”edm)otdted)bg theaattachment of an
eactive a $rbox , sul fhy ddg)é( or hydroxyl
a"l‘{i‘i’- SLigrepiaY Pé%‘l%‘ftiy EYERNS E &I &Y lngtgraurﬁept. de
termnus or at a site internal to the peptide chain.

ThéN&k?éu?icW&Eh&s can be attached through a reactive group
on a base (e.g., exocyclic amne) or an avail able

dr
[03?1 hydr Ig’g(}% gﬁmqfﬁ gté Eﬁ&gfe)dlgg% ?&éér rfehtes a:i’hera%tlc moiety. Those of
skill in the art will appreciate that there is overlap between the category of therapeutic

moieties and biomolecules; many biomolecules have therapeutic properties or potential.

[0320] The therapeutic moieties can be agents already accepted for clinical use or they can
be drugs whose use is experimental, or whose activity or mechanism of action is under
investigation. The therapeutic moieties can have a proven action in a given disease state or
can be only hypothesized to show desirable action in a given disease state. In another

embodiment, the therapeutic moieties are compounds, which are being screened for their
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nucl eic acid chains can be further derivatized at one
or nore sites to allow for the attachnent of
wa@pEsopridat e reactive groups onto the chain. SeET/US2005/000799
Chrisey et al. Nucleic Acids Res. 24: 3031-3039
ability28 Bterab OB b tiksnedf chsicheTh@ahsic Hskties! WRich are useful in practicing
bi onol ecul e 1s selected to_direct the peptlde nodi fi ed
the pyystamh invieptippimslude drugs Fomy a Rraadiangs of deimelpyseehaving g sariety of
e
P RS A0SO R LRL oS PEBLLEL) Sob Pibpscen, o

emit badh d mirdekl aesemd of dublescents tacthey BreAnsdpropridte/fdrines as a
enbodi ment ,. the anmoynt of derivatized peptide

fluQtescriigparier if A asile iMPIEOYSTsH dregspetally rpr%fe@%d oise dharapeytic
mofyEs (it g bl RAST bt B bR BherBin s e NERT s sBPAMRat is
mogifietl by abVqumtatthcthmait of emgberatityt, sudhiGoa FE@Demhblecule, therapeutic

referred. bi onpl e es, f tar geti ng plications
moféht ARSI DS B8 T oo PRI IO mer  therapeuti
sugﬁleﬂnbre%ufsfc%ﬁjﬁléﬁt@& ?cpﬁ QhRer ahg%;lﬁlhe' éﬁg%—ln‘)ﬁer arrh WAdBRE is subsequently
exenplary enbodi nent, there is provided as conjugate
conjugateddp etpeptideTvias mdthod efxhepiventien.sel ecti vel y

bi oti nyl ated peptide is elaborated by the attachnent
[03@1] aMethoddiofi cmjugaﬁngphﬂﬂpaﬁtm anﬂ)ﬂmgyosmealgbmtg tooverioms other species

e T AR s B R P o

TECHEHGRE WchFerhR IPRds¥; Séﬁ@&@o 0f9og Kidd Dith ét*ﬂz‘? B84, P¥ YL ERIC DRUGS

appreciate that there is overlap between the category
ANDDRUGEDEIIEERY SYsmrMs; AES SymdpdsivmmSEresV ds46%etyerican Chemical

bi.o ules v erapeutic properties or potential.
Soqigi%o ﬂ@% H@D?Hgiégggﬁic noi eti es can be agents already
accepted for cIinicg use or. they can, be dru

[03g&le {rsanssxsenian smbodingint, the derapettic poiptifs %ﬁté%rwéﬁ? §hﬁ rgpdified

suglfiih Q'kaﬁ gﬁ@ cleBVEBIARAL I ed JRRiHAE! RREY l'aié( conditions include,
DI eti es o ave a proven action I n a giveh disease

but sireama lmmterdan absﬂe:atﬂdyp}h et stempety dntesdinshendodgsetic siduele), the

pregii A Y ERETE r  SBRERS TR ST Su e B aed the ke

Mt bRyl EgREhete A5 RERO ol SeROF BRI Yuh@ ol A, Bidem.

a tissue of choice. Ther apeutl C nol et es,

BZOBhJ@ detof U61: 'lﬁ%‘dﬁaétﬁ?&%;@sl@ﬂ% al. & Biatt Chem.e R63: dr45il$1d|4§:2ﬁe(1990)
zZaf Bt Vo B o AR D) B BT 5, B gihen. 155 141

147 @98@)@?&!&' & allDJ. Bidle€han $26E5:9051118l (1 986) OBrdwrie &S It Immunol.,
émt such a mninmal anount of fluofescence that

14&H§§9é$@7ﬂﬁ§§broprlate for use as a fluorescent marker
in an assay. Moreover, it is generally preferred to
[0323]e C&assessmf wséfol theiapeutissmoieties iackidedbr swpple nonssteroidal anti-

mﬂ?ﬁxg}e rr‘ugs?N‘S'AIBS? 'Fhésl(l SINGN Icgn tth F ex%%l%lg fbe 2eRE@E From the

following categories: (e.g., propionic acid derivatives, acetic acid derivatives, fenamic acid

derivatives, biphenylcarboxylic acid derivatives and oxicams); steroidal anti-inflammatory
drugs including hydrocortisone and the like; antihistaminic drugs (e.g., chlorpheniramine,
triprolidine); antitussive drugs (e.g., dextromethorphan, codeine, caramiphen and
carbetapentane); antipruritic drugs (e.g., methdilazine and trimeprazine); anticholinergic
drugs (e.g., scopolamine, atropine, homatropine, levodopa); anti-emetic and antinauseant

drugs (e.g., cyclizine, meclizine, chlorpromazine, buclizine); anorexic drugs (e.g.,
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nodi fi ed by coval ent attachnment of another entity,
such as a PEG bionol ecul e, therapeutic noiety,
walc@gnoEss ¢ noi ety and the |ike. In another exe@pUsz095/000799
enbodi nent, a therapeutic sugar noiety is conjugated
berMpheﬂMlmkld’(en‘éﬁnmmn chiviphestogaine, ferft@tmaid); %&ﬁleitﬁlﬁﬂérﬁ drugs (e.g.,

S}I? bsequent |y conj ugated to a peptide via a nmethod of
Lning JHethamphytenme; dw&omhet@mlr@cﬂmﬁmhﬂp@emdate) antlarrhythmlc

L L o R AT S—.
blo&&ae drdos(e. @ argpdpeolbl; oEHIE16l, b&hﬁﬁ@@éﬂ%ﬂﬁ aEEQHMl@}J%%dmmmc
dem;i Press, San Die o 1996; and Dunn et al ,

drugs @WIANE 0 mmlthmmVemS (e g enalapnl

clor\lc}"’\gigiﬁ gt iz %’n@ﬁ {ggigu%ﬁ?q)rglg‘g?%eﬁﬁglﬁl Ldi él}'gg C(Ie %t Yiniloride and

hydmcﬂlblioﬂmmzide)waeodﬂaﬁrrab@st(le ., ibltietem, i adnigddrasd) @dxbiprinBenylidrin,
tohﬁ@F éP@q sugar.. via a Ilnka%§+that i s cl eaved under
ERmeANd J STABATRID; Weconpikistg NSy (& 8n dilbdenseeqtamingdegotsmine and
J
metBfBer@fRe); dnﬁhrc@ﬁdﬁlg G S@g@@gﬁdﬁye%@t&m %eg{ﬂ%fi?drulgs g,

intestine, endocyfo e presence o
hdog@;tnq‘:,\kelpngmg chbroproesine ditseainel dntidagsessam Xing@se Y., imipramine,

des%ﬁa ot &, qﬁmﬁ‘ﬁgtaln det B&%é/ghhgear @Eéﬂgeggnda qflqgn% c?rﬁgss (ezrr ’e

hldzdi RideBbél
c Q@ﬁlfé Bleo g@zmé\%ﬁzqd%%ﬁ%%é&%aéﬁggcg))xyz%&s Fﬂxagfne and
proxg@maq:), gntu)syc;hﬁm leigs (e. g2 4hlogarathdade 1@8Ghazily halbaeridl, molindone,

Bi oche 155: 198
thiofeif g eituph R ARD wimidiond s TapitEac g, anitgead amtiprotozoa
and ahtividal dryggynol , 143: 1859-1867 (1989). [0323] C asses
of useful therapeutic noi eties include, for exanple,

[032@n Ah@nRiké3hl BRES whith hﬁrﬂf@feﬁ% il &Jé@&% ﬁx@ the-g?gsent

can, for exanple, be se ecte rom
compg$1tlon\m¢@1d§af0e gagls; pl’(aﬂngzemlmlblmooeptﬁblaealti of B-lactam drugs,
zrlxgtlvesijﬁfetlc acid derivatiyves, fenamc acid
quinglgne, dxyigs, giptofigxarin Rardorasi. yetiacy dieq crydrpmxeiny asikaeig, triclosan,

doxﬁ?jﬂcﬁﬁ’érﬁ:)i reSinQEial Qﬁ&rh@ﬁﬁine' SibArR it %afﬂé giﬁ&?acggl?ﬂeu gfn&%mycm

rocor i sone and 't ke; I'stam™nic
ethagéoug)l hqz(hm@hmn@nthn(amea metrbmdpzcdb llidtnma’)ldme,rgeintam&:ln( &anamycin,
dext ronet hor phan, codei ne, cara hen and
tine S, il SRR Bt Rone vl Gepgygh nelimbcin, paromomycin,
streptBinfélin] BBt o) GhitsriaRBlRlafd kRRhiad@el | chol i nergic drugs
(e.g., scopolam ne, atropine, homatropine, Ievodopa)

[0323Nt | OBEEdrLE nﬁﬂé’ue@%ﬁf h%ﬂﬁﬁé’c@%u%r tﬂg‘ﬁreg it $avenfdf ﬂcﬁéig%ntmeoplastlc

necl i zi ne, “chl orpromazi anor exi c

drug(s de. g o am‘wnzlmna(n gwl,euynbhdﬁ: er ﬂmtam;d;g mqunm agemme@e,, adriamycin,
nt drugs

cen sti a
%E'ﬁ PrBl%‘)ﬁB £ amsﬂié*an ehSRWIBaﬁrﬁﬁéteéﬁ?mmé anfirgstrogens
(eg !‘EHMHEH)? th‘ijtﬁét%oht@sn(te. AAYERILE methotrexate, mercaptopurine,

thioguanine). Also included within this class are radioisotope-based agents for both

diagnosis and therapy, and conjugatéd toxins, such as ricin, geldanamycin, mytansin, CC-

1065, the duocarmycins, Chlicheamycin and related structures and analogues thereof.

[0326] The therapeutic moiety can also be a hormone (e.g., medroxyprogesterone,
estradiol, leuprolide, megestrol, octreotide or somatostatin); muscle relaxant drugs (e.g.,

cinnamedrine, cyclobenzaprine, flavoxate, orphenadrine, papaverine, mebeverine, idaverine,
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drugs (e.g., propanolol, procainam de, disopyram de,
gui ni di ne, encai nide); b-adrenergic bl ocker drugs

w@ e00g/07018%t opr ol ol , acebutol ol , betaxol ol , | abRCHUS2005/000799
and tinolol); cardiotonic drugs (e.g., mlrinone,

r1todme diptenadatdodmtralenaend aamicléy)paitispasiotic diugghone-active drugs

(. AP B PR ATy BhomnBlnels S gampetngh) endocrine
o ey (L D L P M DL, RS AN nbifrone,

me&tnahalz dbsogamhdnachowogdsberomaSMMOfslocf dxbetdt (@S, glyburide or
ergot m ne, —er got am ne d

"hl%ﬁmcgebﬁlc}@@maw b tistolafi QT plangzolol, anrogans fe gand

metByRREdstHriR) tesPRRISRTrithioRy Mo \gx‘é

© b%’,lpl vgczfu ne, eSchI or oprrocgl jr;1e el()g?}ggi?thdl Q&ace%e desmopressin) and
Calcétnmnd)epressant drugs (e.g., impramne, desipram ne,
amtryptiline, nortryptiline); tranquilizer and
[OSKH daflseefdseigsthé eregent mhalnﬁbﬁi hRZ3106d €e. g AIRHSY St BdstRal),
fluraze ydr oxyzi_ne, | oxapi ne and

uj ham de,
gluc&:@ﬁ:&gdﬁ Z§ g, gf‘ﬂ“i“ﬂ’%‘?}@% & @tc@ and progestogens such as
noréhin@FoRk O AeRNA, ncfrleﬂ&ﬁaﬁ(g%é lreggriq% g?gt&PQB 1‘891 agggﬂ éﬁ Jad %Bﬁ'rgronme or

thioridazine and tr antimecr
levc(tlayrpxma):mrarntldihyroaxh bgentagal , methingale); mnuhypm@lactlnemlc drugs (e.g.,

b R e, RGP
metB@ABRRAbLYihO Br bib&béiﬁiﬁandf 1265t RIS sud?%rtﬂﬁ Fdé%dl chétlohltadﬂ or

acceptabl e salts of b-lactam drugs, qui n [ one ugs,
dinapiresterie, eastaalbmbe mplobfgckam n, tetracycline,

erythromycin, am kacin, triclosan, doxycycline,
{03284 pr @they u$erﬁl,11 roddityimge gliodpsninpludb Ilmnnmbmadlylaﬂnilg’lﬁugs (e.g,

etracycl i li nda C|n et ha am'din,e
et SRR CollStb e Bas BEs l?f’@ﬁfl@ﬁm xR iy s (2.
tr1arh@1ﬁ@l@%6'%cldlﬂéﬂ9&6ﬂ& IcBrtisBRd, ﬂ@%éthe&%ne ;ﬁé&ﬂ&g@ﬂnne
|

WanC cllne neonyC|n netl Cln

methl*lp@émm},@@b,rbecmwlmm o1 clnb@i@wé)g bismnamd H@rmtetgadlstse(e g,

tamn RS et HatBl FEafopieS el coat:plipegiosporin), et

Groapy WaR dhteaeTinh oy activRueh helgiRdad, |et5d%l'ﬂcdﬁ’f)t®profen and ketorolac,
cytoci dal agents (e.g., adrianycin, “doxor ubi cin,

are algof usec (Xhersheeane deconinstiph sith the prssent invention will be apparent
toﬂ{gs‘%om{, bﬁ]r%pt) anti-estrogens (e.g., tanoxifen),
ant I net abol |

tes (e.g., fluorouracil, nmethotrexate,
nmer capt opuri ne, thioguanine). Al so included within

Prepdrasion bR dified Sugdroi sot ope- based agents for both
di agnosi s and therapy, and conjugated toxins, such as

[0329] CiTR gef@hl) @Mssd Moietyindthé ﬁ}od@ﬁn &g) arb |I‘i§ked together through
te

duocar myci ns, Chlicheanycin and re structurés and
the yseif sppglive groups gyhich @*szmlcametrqnﬁmpé by ithe linkiing proeess into a new

orgaikcsﬁngt?onal El%ﬁﬁ%? ﬁm(egctgfe spgrcqgsr OphRy u&%er%ac {v@"Mctional 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. Currently favored classes of reactions available with reactive sugar
moieties are those, which proceed under relatively mild conditions. These include, but are
not limited to nucleophilic substitutions (e.g., reactions of amines and alcohols with acyl

halides, active esters), electrophilic substitutions (e.g., enamine reactions) and additions to
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estradiol, |euprolide, negestrol, octreotide or
somat ostatin); nuscle relaxant drugs (e.g.,
wa@Rowsanaas i ne, cycl obenzaprine, fl avoxate, PCT/US2005/000799
or phenadri ne, papaverine, mnebeveri ne,
carbatey@bind datiadrhai@oatdirpieniple/boids (e. Sl aMiE IR EREc#d Diels-Alder
azunol en); antispasnodi c, drugs; bone-active drugs
addjtiony. Theesnd e Hanful teneioph axepstissnaser iy, fohowpinle,Adarch, ADVANCED

' en I | at:i d . 0.
OrgAME CHRARPIY, S BETRA NGy S XL G 8Bt fahyappon.
BioconetdimdiEeARiQUESSAtalealic PRES g8 Btié®, 1996; and Feeney ef al.,
nmedr ox&gr@ggester or@, nodul at ors of diabetes (e.

MORIREAT ROBHNS -4 5peai 1B Shemigimnsriessy ols 19 Aggegric’an Chemical
Socﬁtﬁf}\ﬁ}aﬁﬁﬁ 5 19¢. Sloanozol ol , androgens (e.g.,
me

hyl't est oSt erdné, testosterone or fluoxynesterone),

tigh [ ( ' esSnopr essi and calcitonins)....
1033 Ot lenife Fadiomaf GRUPEN BRGNP Sp sftlafior Bbditying grou
inclagé, hagalesof Bmited teli et hyl stil besterol ), glucocorticoids
(e.g,, triancinolone, betanethasone, etc.) and o
pr dg)s SPHgEHLrodRsandyariwy dariveiwsdhereofinpipdisgi it not limited to,

nor et hi ngnr ] ; i . 0. .

7 ot hyr oo ooy REARRIERSIEE N R etz AT St g hetides, oyt
(e.g., manhidavake] thjdes@rs, pmytpephpnylleatetd, akiyl, all@dhyig alkynyl and
(e.g., cabergoline); hornone suppressors (e.g.,danazol

or goser®PPAYC eEHt oci cs (e.g., net hyl er gonovi ne or

oxytocin) and prostaglandins, such as m oprostol,

al Pbdwdigxy! goups, ndivioepndsconyerteddp.ong besterpysitlays @ldehydes, erc.
[0328](13 O her useful nodifying groups include .

i nTiahbatedlsyhgionps, dvheain (e Iglide eart behiater displaesd withsitnucleophilic

cell stabilizers uch as | odoxam de .and{ or cronol yn,,

ter o o §h%, BREARr e bR el OHBRH AR RO, Tl ation,

cor t i songrbadRABEANARS8e i0d! 8RS PRMg in the covalent attachment of a
nethylprednlsofone, becl onet hasone, or cl obetasol),

hi st am AeWEoup etile hinetiengl grepp, offtherhalpghinrasom;

cinetidine, ranitidine), immunosuppressants (e.g.,

az dthhidemophits, groypd, edpdr dre papablecof partigesingiin Diels-Alder reactions

anti-inf| mm%or aciii \F/ﬁj’ﬁeﬁ .such as sulindac,

et odol ad k&b r%‘?ﬁwea G BPUS: are al so of use.

O her frﬁ)gc% of use in conjunction with the present )

i n&heldshydg arikeinue geoymsnich that sehsequest derkyatization is passible via

art. PreRghaidnt cglfbglx/f’lﬁde‘}ilvﬁﬁjve?léﬂa{ & E&%%%Pié:pirgiﬁgggl%razones,

the sugar noiety an e nodifying group a
t oget hersenivadeagbndshe oumeespbr vie audh meclgnsmsss Gatpnatd @idéion or

typicall ransfo d by the linking process into a
new or gfﬁ?yah ?ﬁﬁ‘gﬁgﬁ’ group or unreactive speci es.

The sugar reactive functional group(s), is |ocated at
an)ff)pﬁi’gfoﬂlﬁ’{)]??hélﬁ gronps dorgabseaypritTgacting Adth apaingy, derrxample, to form
cl asses ngfoﬁagﬁggg;ons usef ul ‘

(g) thiol groups, which can be, for example, converted to disulfides or reacted with

acyl halides;

(h) amine or sulfhydryl groups, which can be, for example, acylated, alkylated or

oxidized;

(1) alkenes, which can undergo, for example, cycloadditions, acylation, Michael

addition, etc; and
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in practicing the present invention are generally

those that are well known in the art of bioconjugate
web@wiowtisy/. Currently favored cl asses of reactPOIES2005/000799

avai l able with reactive sugar noieties are those,

whi Gh epoxides; dvhicteledn reattaditl efoy erarhple Cafithel hAd By drbREIS®mpounds.
i nclude, but are not Iimted to nucleophilic

substitutions_ (e.g.,reactions of am nes and al cohols _
[0334} h The yeactivg fuaetionah arqups casbeshopen wich ghat ghsiyidoinet participate in, or
_ . . e . : i o
i AR R0B0 5 s 0T 00E AL AN, ALY g
gro(p.. glterniticdiped reaetivetfunctiont grloap Ardisy pratédietiftom parfioipating in the
reaand ongg% useful, reactjons are discussﬁd in,

;
FEFROS Of ADVRIRRIES RN easrieRFla ey therat %ﬁieystand how to

T T .

readt@@g ondiidns-cEorexamplealof usdbml frb1EAINg WO P RG] FdrNSample, Greene et
ances j.n Chem stry Series, Vql. . rican
ol SREARGTTe WBePEeD e Rt Sisi e Wy Spem S vork, 1991

eful reactiye functional groups pendent from a sugar
[03@: n eékscwmmtyatrfallngalﬂdm%m Séw%cﬁmexamelqs@f modified sugars
tha PR I reckohg s PIRH: R R ERe NP, Bt syomplary
embodipeintepaysalvcicid derdaties isartdizedadthd sogay haclety foazldtle the modifying

esters,, aci al i des, acyl .imdazaqles, thioesters, .
groPp K W@Eﬁ%e#le St de dfprion gpRe § poid deRyatres il clarity of
illuﬁfa‘%ﬁﬁtdnﬁfdzﬁﬁtsﬁﬁtﬁld rloPbe BUREAXY 1o 1 R%Sa(\:f)%@eh e?%g?@n. Those of

converted to, e.g., esters, ethers, ydes,
skill i) thi attoellleppregiataupat a vanetyedfiothéresupal maetiesaranibe abtvated and

di spl.aced with a,nucl eophj i roup sych as, for
dorlyy gt & mgtingraRioRo e Pabsed fouthaisile SRlie hefl 43 anyppple. For
exafipld) alinefbus eletitls aldkaailale femodiRBAE M adtERU %Fub@&, No
e coval ent attachnment of a new group at the

t
acetylgadaciasaminecpngd fpcase to hame a oy svgaa sdrsiraies) whick arsphidily modified

. ' f [ticipating i ) )
by £ BB eodl g R nblh PR LD 12 Mo Gl 593 1999
and@chufs or 4Ig). @Fgl&hyde68r24@000%. gr oups, such that
subsequent derivatization is possible via formation of

[0333] DRIWH exdBipla R embESinTeAL ih@Septide that kAABified biaRSithod of the
. hydrazones, sem carbazones or oxinmes, or via such )
invepsionans ghysopeptide theh isrntodused in prokanyotie kslls| (e.ghifukeli), eukaryotic
htdon:  (f) .sul fonyl halide or..subsequent .
cclf kB ysabl ah kA AR 8 R B R 7 RS animal an
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 glyco-PEG-ylated, glyco-PPG-ylated or otherwise modified with a

modified sialic acid.

[0334] In Scheme 4, 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
form a-hydroxy carboxylate 2. Compound 2 is converted to the corresponding CMP
derivative by the action of CMP-SA synthetase, followed by catalytic hydrogenation of the

CMP derivative to produce compound 3. The amine introduced via formation of the glycine
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10

sul fonam des; (g) thiol groups, which can be, for
exanpl e, converted to disulfides or reacted with acyl
whalosdeE3s (h) am ne or sul fhydryl groups, whi cPCT/ER2008000799
for exanple, acylated, alkylated or oxidized; (i)
ad(hlbkiﬁ mutitizedms cclocessof Ri(d er BPG abtachreend B kéacting compound 3 with an

cl,0a tLon, chael addition

acrighiae b oane) K B Gl Kede PO CRONHS, PRESGIDRIES),
proaﬁélﬁgg o2 B0reByLtiogy! conpounds. [0331] The reactive

functi onal groups”can be chosen such that they do not

participate in, or interfere with, the reactions

rs%g 1?1 gry to assenbl e the reactive sugar nucl eus or

ying group. Alternatively, a reactive functional
group can be protected from participatigag in t1H@MP-SA synthetase, CTP

r edCty an, byl BMRS-GircasBiite of a prigt ggti By gr oup:.HiFHBse
ofO SRl i 1 NoHRe APl miietest ando Ww@%t a
p of urctiomat—grotfCsyel Nihag, i t° does not |

interf@re W|th a chosen set oft IOE‘@CtI on condi tions.

For exanpl es of useful pretecting groups, see, for NH
exanpl e, Greene et OaI C ECTI VEGROUPSI N fiﬁi\
ORGANI CSYNTHESI S, Jahn W 0& SonE New Yor kK, 19%].4:\0 0
[0332] In,ghe di $CUsSTok hag et baus, 2 mgher *“m
spemﬁlm:) f-ndTREIN, 1 ed sugars th *Na HO OH

I rPEG-act eopr esent i nvention ar gN HEEGE hO I n

t he exeﬁlrp ary nbodi4rents, a si aI|c i'd derivative i3s
Uté%gngggqcége s% ar ngg‘léﬁus to h the nodifying

gr g W s of  t ussi op,QR, -

sialic acid derivatives is for g?l tyﬁgsf il gg?rg%\ﬁqgﬁOCHZNHz
only and §M@1§M-W@DCMHCOIPBG(IUWGOO l[imt the scope of

the invention. Those of skill in the art wll

appreci ate that a variety of other sugar noieties can

[osi@ﬂ a%mx atsed ﬁﬁgr&?éshﬂﬁﬁ J%ﬁﬁﬁ%ﬁ&@%§@8@§ Fﬁa?are

ort sitng stalic aci
le'xqul \El;th a BEﬁNIlRPGIHDl‘ﬁD}dSCam&n ay thiel cahipeudidy of atlef zlitrﬁg)repared by

al.act se, Nacet al act os ne and fucose t
the FEHHR Lot B o D ery e T oo AP o aspeniped methods. See, for

exalé?fhgépegﬂleg%’t cgrhblfc%@%ﬁd 1@@2@?12 ané@%ar%ggt X o@zology 10:

1048¢PRAX). @thenaming reagtiye PEEﬁemd RiE} alih!loguzﬁ) ﬁﬂ)c)omrﬁﬁaﬁﬂif available, or

e SRR o7 RRAGTE Ry MIS-RERS) Bt Bl BRI .

lﬁrgduced in prokaryotic cells (e.g., E. coli),
Taklg, aryotic cells including yeast and mamal i an cell s
(e.g., CHOcells), or in @2t ransgeni ¢ ani nal and NH,

O ' l /& 0 \N
6} il /&
o’lf~o o——lf~o
+
Hg oH ) HO oH o *Na
o Na HO OH 0 “Na HO OH
R-NH AcNH
CMP-SA-5-NH-R CMP-NeuAc-9-0O-R
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thus contains N and/or O inked oligosaccharide

chai ns, which are inconpletely sialylated. The
wo@bkiogozasshari de chai ns of the gl ycopeptide | apKI/ng§2085/000799

sialic acid and containing a term nal gal actose

resi due can be gl yco- PEG—NW ated, glyco-PPGylated orm,

ot herwi se nodified, vvlth delfled sialic acid. [O

In Schene 4, thea ’%DSldel |streateiﬂvv|t|N o
the activy ester o tect ed am no acid %g;a 0

gl yci nep I_ertl ng gar e

resi due R[B e a:orrespondl ng p% Etﬁe\cﬁH B ogoH

am de adduct . he adduct is treated W t h%n aI doI ase
to form a- Pﬁg%ﬁ)gyoﬁar boxyl ate 2. Coneii@dusd-oiNgi-R NH,

converted € corresp 'rhadl ng CVP deri vatlve0 by t e\i
action of CWP-SA s(y , ¥ o
hydr ogenat i on ofj '5 r oduc®+na
conpouncdR® The argme ' @m::gt‘;;e
gl ycin PPG

at t achnmediH ea?ctl ng conpound 3 with an activated
(m) PEG or 1\$m) PPG derivative (e. g*NPFEG-EUORNHS,
PPG C( O) NM®)Newdsr&fiBici ng (@, or 5, respectively. e
CMP- SA- 5- NHCOCH2NH- PP ,mPPG) 5 [0335] Table 2 sd\/Ks,go

forth representat idve ex
that are Ef
of theHo'a SfNraple 2 are pr
of Sche © HeH9 P4t i ves ar e ABN
art - r eCSYHi z@d nmet hods. See, for exanple, Keppler et
ah, Qdycobiology 11: 1I'R (2001); andmehaidcenmat al .,
G ycobi sIMPgeuad-0-049 (%WE?O)) Ct her amine reactlvg\N
PEG and PPG anal ogues a eiconmer cially avail gble “,go
they can be pre@an:ed Phods readily acgedsp

t hose of HOKH | |not*’|\1/b\§j‘r.e Tabl euvl% 'é NHNW
CVP- Net?) Newdond- O R ﬁam@se]
The nodicNH Ig_.\)ggir phosphat es of (it I N NM-RCticing the
present invention can be substituted in other

posi ti onsceBNwatl-l-o&s those set fort hCHbd#éc-+PHEsent |y
preferred substitutions of sialic acid are set forth
in Forrrula [: in which Xis a |linking group, which is

o] SR LR i e e
subsﬁﬁ'té%ﬁh%d‘r fR8RiBnd s welllgs et forth abbve. API?E%HS rpg@fgﬁed

represent a group that is selected from up set
5 substiyfions efdalic deist arelset forth in Ferynula I:

L es of sugar non

NH,
N
0 IN’go
2 1 0% ©
3 R4-Y %(-R O *Na

R'B4 Z—0 00‘*NaH00H

Ré-A 50

Z-R 1))

in which X is a linking group, which is preferably selected from ~O-, -N(H)-, -S, CH,-, and -
N(R),, in which each R is a member independently selected from R!-R’. The symbols Y, Z,
10 A and B each represent a group that is selected from the group set forth above for the identity
of X. X,Y, Z, A and B are each independently selected and, therefore, they can be the same
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of X. X Y, Z A and B are each independently sel ected

and, therefore, they can be the saneor different. The
waybora3fRl, R2, R3, R4 and R5 represent H, a PCT/US2005/000799

wat er - sol ubl e pol ynmer, therapeutic noiety, bionolecule

or differexith Gthe ¥pindbl R'ARE, €K3an’ bYERY re gkﬁgﬁtq{ Syhel- §oll.1ble Ipolymer

represent a l'i nker that is bound to a water-so

therppaufigapoiety heipmotagtilecor meétny)letm Aiteirativély, theseatyindols represent a

7 | ar | eties attached e
kB boblRP v R bl VR, P aiedip ey, bbgsiSeute or other
mo1bﬂymted to, PEG derivatives (e.g., alkyl-PEG

acyl - PEG acyl - al kyl - PEG, al kyl - acyl PEG

0
[ 33;?[()/ G,a& S?;leﬁé%&aage?vf &t @nﬁ%{e‘é %ﬁéc}b%@c} ﬁ@re&] 1ngg%e but are not
lll’nltgglrtbal?ﬁgy [deppatives fa/g., ﬂl&ﬂ)—PEGtmyhBEGr, aaylmﬂ{}é{HE& alkyl—acyl PEG

e PEBC G TR 98 ROTAEL: PRSI DFREL L) .o

alkyﬂ-%WISPBG cdrGimoMFIPG, RYOPRGY) Sher&fROAE hidiie, dif&lodi@hoieties,

dermat an, ~al bum n, iIntegrins, antennary
man@%ﬁ‘g@r@hwﬁaﬁey mﬂnpl@;ma@e&%‘nmanmﬂ liﬂkl@loswét-pimdlshaﬁ Sialyl Lewis

RANNAGR /
s aé char i’ E&Frl%llg Scth\éﬁgllro gtﬂl? k g%g\lny H%{;%‘éag‘s %ﬁélq 6ntF$Fb%Se agjpanary

ohgsdat:d:ﬁanldes lplaptldfstand Bfollke( MM&L&NE@QM@@I%ME SdfNis modifying
Bl OTECH OA\ ANDBI| OQVEDI OA\LAPPU CA\T| ONS,J. MIton
8rouns ¢ f sacc e TpPigHYLAFe PRl @696651 ei@ﬁ@se pe3kyl in the art (POLY

PR M RO A TART P i

Harrdgy#idi, PhemuehBub. (erp 5639923 ﬂ)pmé WLENE GmngDﬁCHEMICAL AND
UGATETECHNI cadem. c Press, San Diego,
BIO&QQ%.O&\%H‘EP%WN% ﬁ ISPl R DIRRISHITARES ISR 680,

: Am@ﬁhﬁ@%wﬁl@&gg@ f@ ﬁéﬁﬁ%’oﬂ QBN?U%A\%ngc g%’ff Academic

American Chem cal Soéiety, |ngton
PreS@rSﬂ@@lbgm I<19H@, aBddpw 4t @B,?B(}s PospeERiCiDRUGSf AN BRUG DELIVERY

sy OV AR it ol A AfmETead Ghemies) Sigielh Supbngton, D.C.

199g,sugar reS|due and formng a stable adduct, which is
a substrate for a glycosyltransferase. The sugar and
nDdlfyln group can be coupled by a zero- or
Crossrligkdte GF@ cross-1i nking agent. Exenpl ary
b|funct|onal conpounds whi ch can be used for attaching
[033%b d iPysHaragiogrod mlpsmpdlﬁcé stgsn )f@tn@t: m theinesthads dfitled présent hivention

inch e s hurohh S0l Byin? ol b S8 cesidye and frping o stable adduct,

whldhci‘s}s(@@lisﬁlaﬁa fang glyeesyllirkfifersRN aha ku@h RhO HIIES b ed
Li ki nk%écar bOhygbatyles to ot her ?agcul es areg’ckg:roup e coupie

by agﬁf@- Py higheyrerder cregselinking agenk r@xqsnplmyénﬁmctamal compounds which
can B2 REA RSP a?tra{:ﬁflng %odﬁ?g% g(rg‘t?p%% bar%hﬁydrgte mmgtlés n'lAcﬁuche, but are not

limited to, bifunctional poly(ethyleneglycols), polyamides, polyethers, polyesters and the
like. General approaches for linking carbohydrates to other molecules are known in the
literature. See, for example, Lee et al., Biochemistry 28: 1856 (1989); Bhatia et al., Anal.
Biochem. 178: 408 (1989); Janda et al., J. Am. Chem. Soc. 112: 8886 (1990) and Bednarski et
al., WO 92/18135. In the discussion that follows, the reactive groups are treated as benign on

the sugar moiety of the nascent modified sugar. The focus of the discussion is for clarity of

—_—
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Bi ochem 178: 408 (1989); Janda et al, J. Am Chem
Soc. 112: 8886 (1990) and Bednarski et al, WO
w@200381838 hi the discussion that follows, thePCHES1005600799
groups are treated as benign on the sugar noiety of
illustiad ona¥hesatof gkidli if itledars u@aapprél'diﬁe filog e dbcubdién is relevant to reactive
di scussion is for clarity ofillustration. Those of
groupgiom)the podiging groug aswelbpr eci at e that the di scussion

Is relevant to reactive groups on the nodifying group
[0333 an ﬁxemmmaMYe&msananmmmre@@a protestedesithydryl onto the

e L

yrl(iylldﬁh@%rﬁplﬂhﬁy land t}(eﬁ-depﬁb"téoﬁﬁg ehiet si‘&lﬂlifcﬁ?l)ﬂir Q&%a@mﬁ%@l a disulfide
t hen de otectln% the sul fhydryl for formation of a
bonél“%‘ilﬂamp ©R thawsoRdyne giquydryl on t he
fyin roup. @15-39340] If SPDP detrinentally affects
[0340316 IéﬁPD%t trghentaldy afents the dbiitgef the maglifiedamigar to act as a

o AT 0 30 S B HEAL 5 RS RS L iminotitane o
N-sidciti@edyh Smcét%rlthﬁaa&ﬁEX‘SAhTm @&&%@&&fo&%'rdﬁulﬁae H&?dj 2 0
forma disulfide bond. 2- im nothiolane reacts with

iminethipdape reagts wath primary fminss, instastly mcamom@n@anumr@c@cd gulfthydryl
ontost}“e tculylfg é’ctnta‘?ﬁhg ﬁ{(ﬁgcu?én @&T &%ﬁtoqle c%sn%tﬂﬁ%lgfa& gxg{ngg -E)élt

reac am nes,

incopgonitech pﬂ)taﬂ:édf sﬁlﬂ!iﬂy&ﬂyl Mﬁcl@m later ﬂ@b@téyld@d@l@ﬁl@ﬂy@lhﬁ@lamme to

usi ng hydr amne to produce a free sul fhydryl
prodiag h A SO T e o e G oIP A SRy drot fedese i réact with ofher

RN e R
T T

inveati@s S(Dth@k elossliakersaveiagable thdddhn béiscden dFRGerit r:ttrategles for

[fferent strategies for crosslinking the nodi 2y
cros ],1 tﬁ B)@Fgrp%to the pe@;@grr@oéexample TPCH(S-( thlopyrldyl) L-

ST B W O O AL T T i

carbm]h;tdna‘fe aldj@tlw dﬂnaﬂleve‘r’l))éeatﬁra&oﬂsﬂwbxiﬂm@ bpedhl geriedate yhiment, thus

it B R BEIRER A KGO pF ORI B periodate

g, B A B

group lSPIflfdﬂ?ld sygar gwisioh cwnb@decmetesmg aith DXAT ahd then sbissequently used for
ConJ root ecfjedfvvl th ﬁg g (ﬂ n. subse ent I % used for
Ph e 80 O, 3‘%1 8P 3’68”%?&?@ QNEHRds bet ween
42 | fide bondi f oun
(0343 0B S50 e PR doen i bishie v Sy Roditognens, other
crosﬁfn@&%l et BiRo ?&e h{g)aé st ﬂ‘é (B'E)ffgsr l?e e{}PJo?llzﬁotll@l% € The
e unc

bonds bet ween Conpon tero
heterobifsdtionklemrsssiEHvBSs GMBS (N gama-mahmldobutyryloxy)succmlmlde) and

SMéé\IZs%ccmlmngyl m malfel}/n I_glxe¥ yl)c glo exangel)ciact with primary amines, thus

introducing a maleimide group onto the component. The maleimide group can subsequently

react with sulfhydryls on the other component, which can be introduced by previously
mentioned crosslinkers, thus forming a stable thioether bond between the components. If
steric hindrance between components interferes with either component's activity or the ability

of the modified sugar to act as a glycosyltransferase substrate, crosslinkers can be used which
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SMCC (succi ni mdyl 4-(N-nal ei m do-net hyl ) cycl ohexane)
react wwth primary am nes, thus introducing a

woralosionilge group onto the conponent. The mal ei PETES2005/000799
group can subsequently react with sul fhydryls on the

introduve lomsppostenis bedicel c@rﬁporﬁ‘ﬁté ﬁﬁﬁﬁ&iﬁ&@&’er%ﬁ%s%ﬂs@ﬁﬁ% lo¥ the
pre‘Pﬂ]ﬂs@éonecj crosslinkers, thus formng a stab

pranonsgrfaossinkeast: et:@@@drrﬁ"dm&ﬁh@ﬁ i 40 zibtuedan:ce of suitable
cro§§11ﬁl€Ur§ RAfCIPSE W&, GO O@I’Wlﬁ%ﬁ iS5 e?ec{ per{ @e@?@&ts it has on

nponent S actlivi ty

opumg peptide casjugais aad gioﬁd‘mlﬂuga@&samﬁﬁe substrat e,
crosslinkers can be used whichintroduce | ong spacer

[0343] A bvaitiwg & re@8Re BRNIsSd eBloliFG kﬁédc%ngy%hém%f %?n&flﬁed sugar with
SO of the previously nmentioned crosslinkers (i
intr ularghgmical prosdinks (fenrevivwidefieressbifkisg rdagtrite and crosshnklng

S e P T e —

A., IpeENdeET snPRyes ¢ Haldnbarg) fidetbteHg asds ) ?pdwstmn Wlleg New York,

t f t d
198%?1%%%%#%@%&%?3—%@ 21@5?@5@ ¢rmm@gum 17: 167-
1839881 ARbf Whith 3td 1ﬁ§(ﬁ?&1{gférd Heflh ngeufg Egé)gise ddCI%Ehnkmg reagents

reagents and cros proc
are dgsiviad filBnw yarioius Z% leﬁ[?N% Y}ﬁ&Eﬁ'iSquéﬁQYJﬁngMﬁfichidterg}ﬁlﬁlhbmorﬁﬂ &rosslinking
cenber
reagﬁogtg e?gfé’ leléggﬁ c;osﬂf)nh%gagqgs m%dg@reﬂ@pmp@aﬂ@n gfgg@ intrinsic
cherﬂical"ér(élllﬂ(‘)élb\ifﬂﬂi g(%ﬁﬁ%ﬂ?&tiogg(;f ei(gi‘ggl ?ggtgn&lggéent%/ﬁ{% §eﬁﬁly gortnatlon of
a disulidsrheod Selong e this eatégory. efsothacexampRy Bresgend that induce
condS 8RR R S 558 Y5t P S o o

carbbditreides keufytwmrbmlatecmkvam RAod R RIGN Byl- %@ﬁé}lgi@%&%‘hum-y

crossllnklng reagents include dlrect conjug

sulfongie ) aad carhongldumadazeler Inpdgitisn tnithdse obernictiroagents, dre cbyme

transgﬁlg fﬁ? ec%ﬂﬁ%lﬁ%l d&%’hfl@ﬁ &ﬂ.ﬁt%myﬁﬁ at ag%(fg 3]c r%%f?g]e l(l)sfed as zero-
leanlmng reagage Mhis dngine ichidiges m&&m&%wmﬁ ate rboxam1de

'é nd a prlmary amno group to forman am
grouBsO St¢th %fgldcﬁ;'\‘tﬁ’é‘éﬂy Besirluss, uspally with @rpbtfll‘mmmo group as

substRe d PR &1 KRRAASAY &@Pgﬁ@f nalr %] 2! CIH% ql @H&EC@] or two

sul fonate), and carbony REVAIRS
d1$51mﬂessteshespec’a1/ely,e«algehn iy be heacing forenting %&E’h r?ﬁ‘gﬁﬁﬁ@i)no indole,

ut | - peptide g-dgl utarTyItransferase E 3
°rn°§&gI§F btar% B}gs as zerolength crosslinking reagent. This
enzyme catal yzes acyl transfer reactions at
carboxani de groups of protein-bound gl utam nyl

residues, usually with a primary am no group as
i. Prefaryed Saeqific PitestiaGresslinbimg Reaganrhet er o- bi f unct i onal

7 A%%gﬁggcﬁvecg%@sn two identical or two dissimlar
es, r espec vel y, Whl ch may be reactive for am no,
[0344ﬁuI fnh e¥nBod%n | t?le sites ont (e) lcr%ss-ﬁnker;%?g grglcdotrlegctigvref)glrjo%s Useful
non-limiting examples of amino-reactive groups include N-hydroxysuccinimide (NHS)
esters, imidoesters, isocyanates, acylhalides, arylazides, p-nitrophenyl esters, aldehydes, and

sulfonyl chlorides.

[0345] NHS esters react preferentially with the primary (including aromatic) amino groups

of a modified sugar component. The imidazole groups of histidines are known to compete
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i. Preferred Specific Sites in Crosslinking Reagents
1. Am no-Reactive G oups [0344] In one enbodi nent, the
W@ Rw0em»7mB8 t he cross-1|inker are am no-reactive BCDURRN5/000799
Useful non-limting exanples of am no-reactive groups
with pritdaeiearhirey ra¥actida chun ithis réectiohprddiRsd £6 smstable and read11y
I m doesters, |saocyanates, acyl halides, aryl azides,
hydgolyzed: SHwaisgqtiondnieaives the magigapbylic aitagk efia aipe on the acid carboxyl
of a@hﬁgﬁg 'egt%f" to i{o?rﬁ%?l%aaﬂ\lﬁés ragcjtrso PE ?\fﬁdr%ﬁﬁlgélgfaﬁlhg Jrl'Mus\Mtheqyosnwe
chmguﬁﬁmedn@u@amnﬁo@nnmemkmtThe i m dazol e groups of
hi stidi nes are known to conpetewith primary am nes for

[03462C I RIdestbrdtard 1he nidagiccilid AoYRHHE teagants fo116dctidh Svit e amine
readi |y hydrolyzed. The reaction involves the

gronprcdidbp piadiftedfugarctomgiongis.afd apHdetwern handil G amistogsters react only

|
o P A58 0 i SRR e
1nte®ﬂhb@1afe&hatadi‘bm dotvaup aimsdih©aithigh fE4R o b ﬁbﬂ@ﬁ@da&f & 16W®H. The new

t he nost specific acylating reagents for reaction wth
imiglgig caipicaet With apatherrorimpsy apdnes fhay crsghinking i aaioLroyss, a case of
aptﬁa@%lfﬁ}o%ﬁﬁcao thilQe rleef@tiﬂﬁ%?ﬁlﬁ&ﬁ)na ?Cﬁ"hgg{lﬂmﬁ‘éltp?oduct of
primary am nes rlnary am fes attack’imdates
reactionl weitipptimiagyedrhines 8 apraaddine than is adtemgedbaat ¢hanhthd original amine.
breaks down tg am di eat hi tSor to a new imdate
Theaeosrtaw Cg\ﬁrgeﬂﬁ Shergnahamiiege Pt1$ OGRS ROt her
mary am ne, thus crosslijnking two am no groups,

[036‘613 elsoyanajssiand ipethipelsaésslirract Wit thei prinepiy emires of thﬁgnodlﬁed
sug% { ﬁ'i}?otnzﬁt@% kégrrﬁ st&emg Pgﬂdsn R aeef?z’éﬁ?ﬁﬂm gﬁlﬂﬁg%'?flr el ﬁazole and
tyrdsgxsgohptaglvé bﬁa@«dyguﬁ@bleamodﬁcts The positive charge of

the original amno group is therefore retained. [0347]

[oshs]ocmymﬂ%s frangkol vied B ﬁﬁmarggéﬁﬁ& réa@éﬁb intvhithtd€leophilic amines of
primary am nes of the nodified sugar onents to

the pEvtysoaoacysitgek acidie |carbpéy§1cgrw¢m§1rxﬂplt sﬂl tly plkaling eonditions, e.g.
'8'5' dazol e, and tyrosyl groups give relatively unstable
products [0348] Acyl azides are al so used as

o PO i S O G v

b WRE eyrosihé ghdroYic 2kdtk bhfoaiRdishp2ts &hts, itk also with
- g i 8349%Rryl Eal |0dgg dsﬁgch ag S mpRnéhts, oW

Sulﬂlyél‘—}’&lﬁlﬂd m@lldezoie grO8P#i t r obenzene react preferentially
with the am no groups and tyrosi ne phenolic groups. of
[0359]d i pﬂ‘ﬁttoph@ai estavpdneno-sandalicarbdxydicvacidy asadl§dystfyllamino-reactive

and dazo roups.
groups. Alr?loug tﬂxe reggent specificity is not very high, o~ and €-amino groups appear to

react most rapidly.

[0351] Aldehydes such as glutaraldehyde react with primary amines of modified sugar.
Although unstable Schiff bases are formed upon reaction of the amino groups with the
aldehydes of the aldehydes, glutaraldehyde is capable of modifying the modified sugar with
stable crosslinks. At pH 6-8, the pH of typical crosslinking conditions, the cyclic polymers
undergo a dehydration to form o-f unsaturated aldehyde polymers. Schiff bases, however,
are stable, when conjugated to another double bond. The resonant interaction of both double

bonds prevents hydrolysis of the Schiff linkage. Furthermore, amines at high local
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[ 0350] p-Nitrophenyl esters of nono- and di carboxylic
acids are al so useful am no-reactive groups. Although
wo b@snaagent specificity is not very high, a- BEMUS2005/000799
e-am no groups appear to react nost rapidly. [0351]
conbbril At HE Sarsatalbk | - i3
am nes of nodi f?zed@g%lglgg ?b%?ﬁgﬁ%ﬁe@ﬁé?\gﬁb@ %{%@#éﬁdmm
progéies are formed upon reaction of the am no groups
with the al dehydes of the al dehydes, gl utaral dehyde is
[0352pabrematic subdinglyihigrides ecacodith inadristyadTsited ¢fths hllfRed sugar
conSk 0ssl inks. tAt &}—@38 t he pH of typical crosslinking
DRSRER: Bt Leactipn With the aming, grennsds thedeesggnporipskyeyiiingon a stable
sulfoflarhide linRagde. Unsat ur at ed al dehyde pol ymers. Schiff
bases, however, are stable, when conjugated to another
doubl e bond. The resonant interaction of both double
2. YohedyhReqaivesTrayps ol ysis of the Schiff |inkage.
Furt hernore, am nes at high | ocal concentrations can
[0333]t alnkanptier embydierent, thiosites eretmnﬁydﬁyl-f&bﬁif@gﬁhg@' ©seful, non-
i M chael add'tt [ &ng‘fr oduct. [0352] Aromatic sulfonyl )
Imigpg sxamples pLsylinygii-geagtiye groups inghuds maleimides; pllsyl halides, pyridyl

disdm&gsfmhﬁ)?,gg{aﬁﬁg&ggpnents, but reaction with the am no
groups is the nost inportant, resulting in a stable

| f m ' . . - Regctive oups.
O R B P e R b R o B sugar
corrg)lqheﬁﬂ’tlgl‘abr&k*r;flr*s%>;])s]tc tlhixﬁthylr bomis, TUs bl redroad 4 ﬁ’ﬂil&léijﬁ@wer rate with

. exanples of su ryl -reactive_groups include
pricfaty A oup SN R HakRels ot peipdines Howessr, a4pH 7 the

1611 @PBo0A ChiTh & 8shsi g L i i
ma plr el.f e%}gn?:i i y@%s%dﬁp%%gué%{??lﬁ;l/ gée%?ﬁcgél‘gg > since af. this pH the reaction
rate 1 ginfple thigls gl 000 efiofsbgreattisthiun thabofiths tcadrespondiing @iy,

bonds. They al so react at a nuch slower rate with

[0355] i rebky] batides regeowith salfi)dii@roups dazfades, GiidaesPind amino groups.

L stidr I e, b
I N AT ol
grodfg (":c)% fophl didMe HHEGGh BInAAL £t lﬁgheﬁ' 'pﬁ% h&ckibh ik aln’gl}l(r)] groups is favored.

-fold greater than that~o e correspon

i . al Ede eact W th f hydr yl . .
1038 o ERAE ke O AP RS Ahs hiehTiflesibinkago eive mived
disutfedet.r Ak atresudd, pgridyH iisal fkdek beth® HosheEiR sul Ry deyl-reactive groups.

halides react primarily with sulfhydryl groups to form
[0355) abitgogHhQRiaeY reh@Reth frdd sdpﬂlga'&! gRilps fEREK éhl%wefsh

am no groups is favored. [035b6] "Pyridy I sult1des

react with free sulfhydryls via disulfide exchange to
3. Qﬁ’f@@yh’ﬁﬁ@dwéﬁﬁﬂw des. As a result, pyridyl disulfides

are the nost specific sulfhydryl-reactive groups.
[0358]  In another embodiment, carbodiimides soluble in both water and organic solvent,

are used as carboxyl-reactive reagents. These compounds react with free carboxyl groups
forming a pseudourea that can then couple to available amines yielding an amide linkage
teach how to modify a carboxyl group with carbodiimde (Yamada et al,, Biochemistry 20:
4836-4842, 1981).

ii. Preferred Nonspecific Sites in Crosslinking Reagents

[0359] In addition to the use of site-specific reactive moieties, the present invention

contemplates the use of non-specific reactive groups to link the sugar to the modifying group.
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[0357] Thiophthalim des react with free sul f hydryl
groups to formdisul fides. 3. Carboxyl -ReactiveResi due

wQ 0@58701B%1 anot her enbodi ment, carbodiim des sPCTIOE®05/600799
bot h water and organi c solvent, are used as

[0360] b@xyhrplaeﬁﬁbm-vpediiha@eﬁst—lsnkeIMSmdé phResditatabRagbupy, tdmpletely
free carboxyl groups form ng a pseudourea that can

ineftt{B Hhecdsipl vahiek ans\conY kAo AFACHER SBecies yperyabserRiiong a photon of
f
PR IR M LR R g -

pret@8drs.of hhtreﬁeﬁgmeraieﬂ ﬁimlrdpﬁanng beploitélesis bfiazides. Electron-deficient

Crossllnkln Reagent's [0359] In_addition to th
NitEReSATE ﬁ%%?nfl ¥ 1GaCH¥E WLCWF& et aW@tsm%%h@mwa? PQ%‘%UP@Hdmg N-H,

O- HOOI}? AR RS Aﬁﬁoﬁ%ﬁo BhRE 8 of ﬁésf Caérl ra?l?}qt ?I @R3tives) may

I'i’'nk the sugar t he rmdl yl ng droup
be Enphvpbé; rayylagidesspe pidsentlyc ﬂElEsreaiqug o$ alrylha[zﬁdﬁd apon photolys1s is better

. act i abl r oyps e ert |nt dar k,
Wl@ﬁ?%ﬁ%%@*@@%&?ﬁg@nﬁg Pledeth i St et spenanidly S Sipand t
formlREay @ohfpink, Whieh &rdno @éacﬁﬁfﬁh ABEIeEB1ES, rlﬁfhgi/ thah @019{@ H insertion

enbodi men p’hot oacti vat abl e groups are selected from

- progpeteul BorescibtitrofiarBacideseandiedneaenaseg by thepresange of electron-

Wltﬁﬁﬁt%(kf%%@b&lﬁgnt?élelcgleaan (Ié §I‘r:1 by e%)gﬁ eg%élfp}% ?Ig ginfgret%gl ]gﬁl?bs%tuents push

theabsorptial mhﬁllﬁdﬁn bhafyletides td\}ohgerG)veH,eleﬁgﬁL Bridbétitiied arylazides have
Al t hough three tyg%rs of a2| des (ary al kyl , and acyl
an ARspRFiQNMAEINURE] therangn bl whilelayirg¥pand nitroarylazides

R

. prefaratde siace thef/ iaﬂbwnb empldyrlestsrhanﬁﬁll phgolisis cohdigiosx forfilte df€inity

form ﬁgdro ich tend to react with
COIPIE&HCET&B @,‘rylgpf f-form C-H insertion products.
he react|V|ty of aryl azi des can be increased by the

[0361]es Ehanothar pe¢fened enbpdingniarhetgadiveteblet grevipssre selectedsfrom

A e TG PR VR elour Bttty o srirones.
of which angsepo mmh@n@hbuc tdﬂstwjﬁtoﬂhii g@upr MbladiI@&S-Irhmtﬁ iAdertion,
w1tﬁ sQrpti.on maxi mumin the range_of whi |l e

§‘°1§WEY (P gr 4t JZQE%§h§WS ok @@pgﬁéﬁh 1&95% i ght

ond 305 nm Therefore, hydroxy and nitroaryl azi des
[03é?- hbmoﬂmr@némdbmwmh@é@cvwlggmw a1y sebpted)frqneb@zwhenone

resﬂ%% B‘néélrz]?ﬁ?e%lghg isea I}";tg g&{&@& Cg%xée]; 1% ghe Ihg%sg i g!gtg}ﬁldﬁ than arylazide

reagei®d. her pref erred enbodi nent, photoacti vatabl e groups
are selected from fl uorinat ed aryl azi des. The

[oslbpt ™ Mftler Qhﬂféaﬁﬁ&ﬁ FHotdaehivaa1 & Brod Fy hiR%ERERd Fot diazo
arylnitrenes, all whi ch undergo the characteristic

commd$,dﬁscfofonmmnselgqtr@mﬁeﬂmm mqug ugoriphetnlysisnddese earhenes

undergo a variety of reactions including insertion into C-H bonds, addition to double bonds
(including aromatic systems), hydrogen attraction and coordination to nucleophilic centers to

give carbon ions.

[0364] In still another embodiment, photoactivatable groups are selected from
diazopyruvates. For example, the p-nitrophenyl ester of p-nitrophenyl diazopyruvate reacts

with aliphatic amines to give diazopyruvic acid amides that undergo ultraviolet photolysis to
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with high efficiency (Keana et a!., J. Og. Chem 55:
3640- 3647, 1990). [0362] In another enbodi nent,

w@b@soaass vat abl e groups are sel ected from beneCOphsIwoseno799
resi dues. Benzophenone reagents generally give higher

forn eesdeak TG phb@hsied UG AR s LPARGRY SorbORBPhill Ract ke

anot her enbodi nent, phot'cactiva
formalfehside @r ghutareldelyds foomipg eraslinkshi ch form an
el ectron-deficient carbene upon photolysis. These

o . 0 a variety of reactions including

- ?%;@???gﬁ%%g{a%&@?ﬁsbonds, addition to doubl e bonds

1. Komebifiotchigndd cisplihierSaab s, huslLAGRN,84 traction and
coordi nation to nucl eophilic centers to give carbon

0365} NSyt Q364 probBrtish,| L ment. .
[ pigot.oyarft:t [ Va.%)rg | eﬁ%r%gggﬂ g‘%agséseﬁ%@gé li[?’clrcé}ﬁ cross-linkers are
comgpeasiaihy deppeibessin tholiteestamsyifa retibes pf erossliaReMHrbcedaies ind reagents,

' | _di te ts with aliphat
e S B PR LR R Bl bl hnenhgrs .
Sigmid Chemical € sty Tnd.
* phot 2?ﬂi/oge d 13?2% py %ﬁi\?gst’ gﬁ%@g@?gﬁi ?% iI?Cy’h%ucﬁ% %n%]i%t) '
03661 | IPrefe j I de f '
O el piee. oy g SR B Ao Al B0Ry LAY SRert Sfide”
disupgipigbilylgheriatn@IS @) detdinkedd subaatei(DS SYi BRI 0¥ Animidyl
subefll §) B%GS%IH thesis, pertl%' es, .and appl i cations D
B 059, il e PR il oracciramss irtaracy (sulfo-DST), bis
2-(swbeiimidoedydatbdnfRoxlyhdief lline (Eé@bd]ﬁg," ﬁé\%é@é%%s\%‘jim%ﬂ??‘y'

crgsslinki ng procedures and reagent

carberyderenethylsy nRalfaBSOURES), sthPicae glycélbey@ueainihidfRasdinate)

e eﬂf&%{gg‘ g@r&ﬁﬂgég@f@%@%}ﬁﬁﬁ{}lsf:u%'@'&géﬂﬁs%@éj@c;sé); gﬁ%ﬁ'@f&(succimmidyl-
Pmafed DSPY, and alithiob (s rof ol 8] Rl

propRmefed DISPY, an obis($ull foguR KA yfﬁfé)fl%?glﬂg{oéﬁg%gr??erred, non-

est fﬁrs i ncl ude di succi ni m
8 ]

limitg'}l_is ples of g9mo§i@g&tig.p@.impg@}:tprsﬁnd(ldmﬂm Ciabérimidetd (DMM),
iS04 OS] TS B i

di"sul fosuccin
(DMP), (démethyhiubemateyc@NIS)) it xsyes Byd:5dk §9@?§
dimelH -%1£su f osu cininidgoxyqa?bOﬁ%f§¥f§9§?%§ﬁsuI oﬁ?PL
1meﬁg3—l3f 5 rgg‘%g%?x@flm@%mldate (DMDP), dimethyl-,3'-
di @h @@écﬁ’d) S i Ni- i - )_ et hyl ene ..
S R R, DOPPL RS e rilpitgiony)-
diprogionirnisletes DIIRRY; aridndichetiyl-3i-dithiosispoPRInim AL (DTBP).

di t hi obi s(sul fosucci ni m dyl propi onate (sul fo-DSP).
[036T}r ePrefareed, nowslimititig dxagptsaTRbASbFhndEeARRLJ: '%g*ﬁ',ngfé’gl linclude: p-
hempBig@esters i ncl ude di methyl mal oni m date (DVW), =
phenyjenediisor °§¥R~I@F%dw §xtand dpfmiothincyanomd,'-disilfiinic atad etilbene
(DIDSPVA) , di met hyl pinmelim date

[0368] Preferred, non-limiting examples of homobifunctional isocyanates include xylene-
diisocyanate, toluene-2,4-diisocyanate, toluene-2-isocyanate-4-isothiocyanate, 3-
methoxydiphenylmethane-4,4'-diisocyanate, 2,2'-dicarboxy-4,4'-azophenyldiisocyanate, and

hexamethylenediisocyanate.

[0369] Preferred, non-limiting examples of homobifunctional arylhalides include 1,5-
difluoro-2,4-dinitrobenzene (DFDNB), and 4,4'-difluoro-3,3"-dinitrophenyl-sulfone.
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(DWP), dinethyl suberimdate (DVS), dinethyl-3,3

- oxydi pr opi oni m date ( DODP),
walovsomiBs 3, 3' - (et hyl enedi oxy) di rropi oni m daP&T/US2005/000799

(DNVDP), dinethyl-,3 1-
[0376fi NBidmyt&n) aoh-txidich edaaiylertfotabefundAIaAR) aliphatic aldehyde reagents
. dinmethyl-3,3" l?ifi et ranet hk/I enedi oxy) - di propi oni m date
inclugyr phypxalamglasdipidehyde, and glugreldelatsies pr opi oni i dat e

(DTBP). [0367] Preferred, non-limting exanpl es of
[037tnoBrefermst, nomdimitispeaingpdssafdoewbifmuttinel agylating reagents include

. eny| enedi |.sot hi ogyanate (D TC), and
mﬁgp%nx'{i?ﬁt?éf’halﬁ Sﬁ@i/cfcfisi di sul fonic acid stilbene -
[03 Dlrnggeﬁg%%g’ ggl%rgEiﬁég?%{a%ﬂ%qs@%ﬂbh{g@ﬁ%&?omﬁf&%a&g sglffonyl chlorides

nc 4 RSSO AT SO ciore
[032&2 h 9]%%%‘%2{; g%-'hﬁﬁﬁﬂga g{fln S _gmd' g%ﬁ%@hﬁ@% Ijapélﬂn atg%-ge’:acgﬁm‘a homobifunctional
reag¥XARBIAY bAAadbIbRRaaR@AE HhidlO38& witheh@héae give biscarbamates.

non-limting exanpl es of honobi functional aryl halides

i nclude 1,5- difluoro-2,4-dinitrobenzene (DFDNB), and
2. Hpmvbz}ﬁmcrigml@@minkwdﬁeﬂﬁéﬁﬁ@ﬂwxeguﬂuﬁb}wyi{( Gy

Preferred, non-limting exanpl es of honobi functi onal
[0324]i pBpmthesis ipdeteytits, ansapphitations of s rgigeotsairg described in the

. | ondi al dehyd and .gl ut ar al dehyde. 371] Preferred
e ROR RS ol e BT FEeBTar Sy ek D of the
reagcROAB LEmhitediMtkeanilhble 5&] eNyler@strdngicall CsthpalyPRYMIDA, I11.; Sigma

aci ds. [0372% referred, non-limting exanples of
Chemiralfi srupani ohaouisy Mest¥leleawlpr Buebes, &..druggas QRRk| ude
phenol - 2, 4-di sul fonyl chl oride, and

[03Z5]napreferodd, Apa-lidiigng émmydlesodflhomobefungtiddBhaleineides ingbide

It R A SO L R
phef§ehEbishl it aibi’iﬂéﬁz)ﬂdﬂﬁ{kiléiﬁide? a6d BisP-nkhl i dieseth)ether.

gi ve 'bi scar banmat es. Honobi f uncti onal Crosslinkers

[°3Z‘§Jﬁf E}e‘f&rédf%ﬂ-liﬁ{iﬁﬁge%ékﬁé%%&&% o@iﬁﬂaﬁmbf)@%gcﬂuyé disulfides include

esl's, properti applications o
1,4+ 85 EMpgridylditbiemopibeanidnbuthee (DRIBPRE ure (for revi ews
of crosslinking procedures and reagents, see above).

[03VENy Pedferkdi nbRigRtih S extihep]l uTTdhmbiuhstiondbal k dlHalidéscinglude 2,2'-

_ Pierce Chem cal Conpany, Rockford, 1U.; Sigm Chenical
dlcgbﬁ@gﬁaﬂ"-dg@doagqj@p ’oamepqu@ (ég’uqhg}dom-ggﬂ@ge} ulfppic ’a01d, o, a'-dibromo-

3 : ol F - .1 g A\g exanpl es
xR b, N L e N A

di(lromondeeyljphdaiiehydrerifcBitd) 1,2Mi(Wrordace8 ahdmy-B exhedylpropane.

bi smal ei m de, N, N -(1 ,2- phenylene)bisnal ei m de,
3. %gzglgije‘z?l%lﬁg}m heoltorgc(tjigdtaglg%}'B;L‘S?l&lléle-rgm el m donet hyl ) et her .
[0378] Synthesis, properties, and applications of such reagents are described in the
literature (for reviews of crosslinking procedures and reagents, see above). Some of the

reagents are commercially available (e.g., Pierce Chemical Company, Rockford, Ill.; Sigma

Chemical Company, St. Louis, Mo.; Molecular Probes, Inc., Eugene, OR).

[0379] Preferred, non-limiting examples of homobifunctional photoactivatable crosslinker
include bis-B-(4-azidosalicylamido)ethyldisulfide (BASED), di-N-(2-nitro-4-azidophenyl)-
cystamine-S,S-dioxide (DNCO), and 4,4'-dithiobisphenylazide.
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[0376] Preferred, non-limting exanples of
honobi f uncti onal pyridyl disulfides include

wa 2005070138 - (2' - pyri dyl di t hi 0) pr opi onam dobut anBCT/US2005/000799
(DPDPB). [0377] Preferred, non-limting exanples of

iv. H@t@ﬁﬂﬂzﬁmﬁamgr}@h altkyl halides include 2,2'-
di car boxy- 4, 4' d| i odoacet am doazobenzene,

1. Amigo- J@act@wdigewﬁy@ﬁ@tmaf Beagentovith a Ryridyl Risulfiderdoiety
xyl enesul foni ¢ aci d,
[0380,] N Syitlssstss propemsies, ta}ud)app]&mjibmﬁsgch N:amnts are described in the

hteri b&p%?%%é&g?cgfe})\xﬁwg\%rdr & eesr@fiﬁ?a(gggﬁ seegbove) Many of the
readdR¥RRI ENGEICRIR avBlHIOacs | M@k@@lﬁn@ﬂ@kﬂp&hﬁrﬁocﬂc@&a%l Sigma

Synt hesis, properties, and applications of such
Cherrdee) Siompaay Stdbewis, Med Malequlas Probes lcu BaggieoPR)evi ews

of crosslinking procedures and reagents, see above).
[0389 nd’mfemeﬁenmeh@ﬁhtgsexan@les ofitreteri-bilfunctiana irbagehis With gpyridyl

ity S an e reanve NopY et iginds SisugiifRey S 8-°%
pyriﬁglaﬁﬁr%,) rgg%nm{eQ?z}?ﬁb Pﬁ&flﬁ{m & 6-nen P&ﬂlwlaﬁme)p%e&ﬁaﬁanﬁaohexanoate

nctional phot oact’i vat abl e crossl i nker

(LCrSRIDR) sulbisyecibingidylfr 3-ddpatiddgithimntopienanyidghexanpite ésulfo-

LC%a%nglgngdé}%&%a%o ]Elﬂ?%tgolg gf—}l)yl)ldyldlthlo)toluene (SMPT), and
sulfésggaig%{lfdm ORI ﬁlethgm 4 e(g?[yﬁﬁyld‘ﬁhl g{%mhﬁ&ﬁes&%a&@@aifo-m-SMPT)

I ve HetéroBifunctional " Reagents
with a Pyridyl Disulfide Miety [0380] Synthesis,
2. AnimpeRedactive, Hetarb Bifoptiiaml Revgenttwigue MalgsmgénMeicyr e
described in the literature (for reviews of
[0382] 0SSyitlidsis grapenies,cind @pplkvationeafytioh $eag61ﬁe afdxtem}bedmme
of the rea ents are comercially a

literp{ugg. Rre OFHRERIDIES Ok hefferp- b%@dlogqlgﬁaége@ﬁémlb%ﬂnalelmlde
moiy g3 -r%agggec‘ﬁi}%be er MRA Lé'u@‘fmﬂ%l exﬁaleﬁﬁlﬁylac tate (AMAS),

dgene, erre non ting exanp
suc@ﬁllﬂﬁdﬁr%ﬂialeﬁmnbflproplahate CBYPS), N - trialeamnlpbutyyjdoxysuccmimide ester

fid ;
oNBS Rrrwtale i sa oy osSioiF AyPLiet T SRS PEApiridyl 6-
malélﬁF %)wxa%H&t%l EM@%}’éucmmmldyl 3-maleimidylbenzoate ({SM-B%’PD-P)

(2- pyri dyl dithio)propi bnam dohexanoat e ,
malmlﬂdmz@ylﬁﬂ-rhydlgpb(ysucmmmMe ester (MBS), m-maleimidobenzoyl-N-

hyd{_(@ggg%sggc&n lg% {asfﬁ?r#ﬁ%l& %2?@8%9%?4 ?ﬁlmali:lmldomethyl)
cycRh8RmeY- cébdi—id:ﬁ&’ (smﬂa;l Sulo S0 RIMBIYe 4 (WMl imidBghethyl)cyclohexane-

sul f osucci ni m

1-caabexyhate ﬁ%kﬂf0§M,@>éﬁy&uF@ylf@dYM -t-melaimidopbensbytyagte (SMPB), and

sul u%lﬁf d%mivﬁpﬁaliéld@ﬂewﬂﬁgﬁg{e ;&F&% nI E gglt Is onal

properties, and applications of such reagents are
3. ApBoridaedvé HefePuBitunt korall ReegenBrefiean dikyl Holidd Moidn ng
exanpl es of hetero-bifunctional reagents with a

[0383}! eSytB&is, properties, and applications of such reagents are described in the
literature Preferred, non-limiting examples of hetero-bifunctional reagents with an alkyl
halide moiety and an amino-reactive NHS ester include N-succinimidyl-(4-
iodoacetyl)aminobenzoate (SIAB), sulfosuccinimidyl-(4-iodoacetyl)aminobenzoate (sulfo-
SIAB), succinimidyl-6-(iodoacetyl)aminohexanoate (SIAX), succinimidyl-6-(6-((iodoacetyl)-

amino)hexanoylamino)hexanoate (SIAXX), succinimidyl-6-(((4-(iodoacetyl)-amino)-
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noi ety and an am no-reactive NHS ester include

succi nimdyl malei mdylacetate (AMAS), succinim dyl
w@2008l0#1188 dyl pr opi onate (BMPS), N PCT/US2005/000799

g- mal ei m dobut yryl oxysucci ni m de ester
me(HpESkNhex el 1ecatrb@hqb)mmie&mw (SeAEX) cantdl s Eiaingiged((iodoacetyl)-

(sul fo-GvB %@SUCCI ni_m d 6- mal ei m dyl hexanoat e

am{rebmg}iylcg@}@ &anmloﬁarbogt &SIyl benzoate (SMB),

nmral ei m dobenzoyl roxy succini m de ester (MBS),
[038#}rallai enanlmlﬁewfzaiwtermﬁy%mouqr@mdagw ovithamdndieogeaative NHS ester and

an o3 NG Rhoi SIS R b e et S -S80RbPlriieq5PBP). SDBP

intrdd(dds fRt@hdTbSHPITRY GRlihiete e eEhaRe corhp &P BY ¥bidhating its amino
(sul fo-SMCC), succi ni m dyl

gronpt( pThﬁanewtmncrcqf itlesngibyaseanyeriowy] neNEE)towaidd prlmary amine groups is

BRI 8152 0550

(03850 BReierdd, ndn it Framlet Sttt Bidin{ R la g %—Q?tﬁ'an alkyl

halﬂﬁ%ﬁ&bt‘?%d'aﬁ ahiifo kéat:ﬁv@pwtﬁ)pﬁwl%gteleﬂlme@yaﬁrcludmptm&e henyl
exanpl és of hetero-bifunctional” reagents with an al ?(

iodpagetate(MWRlifdt y and an ami no-reactive NHS ester incl ude
N-succi ni m dyl - (4- iodoacetyl)am nobenzoate (S| AB),
[0386] f Exhercirassthnitig-agénts acolamatyto)thoseod skitizio dieear. sielef for example,

POI’P@O&%‘(YZ Sli%c%gt:qg] élﬂ g%é j((%d OI? fsg%ﬁg% g{%ﬂ ﬂlee)é% %gé (e)f skill in the art to

chdgd Q@iﬂﬁif@ﬁ%’ REA-NANAEY, Ilgaﬁmﬁe?ﬁ%%)ap lication.
succi nimdyl-6-(((4-(rodo acet ) -am no) - met hyl ) - cycl oh
exane- | - car bonyl ) am nohexanoat e (SI ACX), and

v. €legwilie findgt Gagupsodoacet yl )- ami no) net | iyl cycl ohexane-
1-carboxylate (SIAC). [0384] An exanple of a

[038E&} e ﬂmydﬁlafﬁxrthen' enmaldimetgeha finkert gromisqmvided wib nigreupNh& can be

clefo a5 BEcPRT iag EoaP 41 BFoREY5HFenYieny deaspble eroups ae

kno%@Bﬁ’a th& bt OFLILC €8t éxafri)wh@g%ﬂa@rB%%ﬁleB}sﬁyst Ach781: 152-162 (1983);
f|n|ty corrponent conj ug ahgqg) its am'no roups.

JosThes al.edcBivk ﬂhymo%i Hé51:l$ Miﬁf’o@P b danjing ebiletly Imewaeldt24: 913-920

(19BR} TRl LS elkh Bodvin B 1Ry L ek S5 g Bigg hem. 261:
205-2 8BBoB6); [B?@&ﬁﬂng@? Q.f £J TRmMhunsIo143:1185911867 EP9BON| BB rediver a broad
het er o- bi functi onal reagents with an al kyl halide

rangp peelgavahle. bitungtionel (ba apd Reteroobifienetipnal y Hilger groups is
°°‘F%‘§%iﬁw&@%é¢bq‘§ A8l ppRES E‘S&‘aaégj%%s@ are known 16 i nose

S
10335 EptpplixeSusbisimnies o6 br SR Fina B Ref b suscps such as

thiéls %y@fox%l‘dlﬂlhe 'H&Eé@e;t)@!dd%ﬂ: BAIRS Bk rM@fH@rv@F bdr@di® preferred groups are
Cross-llnlngaen for a particular application.
cleaved in vivo in response to being endocytized (e.g., 01s-acon1ty1 see, Shen et al., Biochem.

Biophys. Res. Commun. 102: 1048 (1991)). Preferred cleaveable groups comprise a
cleaveable moiety which is a member selected from the group consisting of disulfide, ester,
imide, carbonate, nitrobenzyl, phenacyl and benzoin groups.

Conjugation of Modified Sugars to Peptides

[0389] The modified sugars are conjugated to a glycosylated or non-glycosylated peptide

using an appropriate enzyme to mediate the conjugation. Preferably, the concentrations of
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v. O eavable Linker Goups [0387] In yet a further
enbodi nent, the linker group is provided with a group

wo b@s/otEss be cl eaved to rel ease the nodi fyi ng BEDUR2005/000799
fromthe sugar residue. Nhny cl eaveabl e groups are

the isaiMied dbroh Eu%f(%) e%ﬁne 61 1%33%12@@1%&6( &b sélleeted such that

Bi ochem Bio Act a Joshi et
glyegsylation pgicgeds mléﬁhe apeeptor]ia seigsumeg 2 g 1;gm§eratzmsldls¢gssed below,

s et g PRl o b3y TSR 13%%%%%@?%5@@@& oftler
gly&s@ltraﬁhﬁfﬁse?@it10r&05 210 (1986); Browning et al ,
| mmunol . 143: 1859-1867 (1989). Moreover a broad range

[0398] clAemunatil &f nfdifods 6f hﬁ %hlyﬁ@@‘lﬁ’aﬂ@%&s & 'nthesize desired

het er o- bi functi onal ) er groups is comrercially
oligpgadchatidestiuctmessaup bnfp\@n end aretgeneraly applisablp 0@88)instant invention.

e OB Ao SRR T B8 BP0 BB B BB e

65: 1738 €5993pemdadis! BataNes. 5tB52l470es,3 M5 £0\W8d 5,538 15531 N
preferred groups are cfeaved i'n vivo in response to

[03913]' NgLE Bfﬂ:@é‘rﬁﬁﬁ%ﬁﬁoﬁ &: F{Qactlcﬁﬂ B5ifE Qréingl’é gl{@&gltraﬁg‘l% s€br 2

, Biochem Bi ophys.
conhindtemraf glysiosdtrersdftreseyr opexanmiprons eamuss @emﬂahatmn ofa

s s 3 SRR, S5V LRSS imore than one
enz'j}in'ér’éh@ RhZpthes &H%ﬂ@ﬁ%&es%?@gﬂé%ﬂﬂﬂ BoAb R $n ar Rl SHctiO mixture, or
of Mbdified Sugars to Peptides [0389] The nodifi ed

the gngpanes and seagenls defaa segondengyylajie seagtion aug added to the reaction medium

on B30 B GO PSR gt Do AL, 81 SRR o

enzgmate fﬁabmﬂsdﬁ Sequiehfeinrin flé ekselp adrals yighis(a8d improved over
enzyne(s) .and acceptor peptide(s) are sel ected such
prowdalfesgn yhdhandiniesnediptsepecies igatalated. noggoves clsanypsand disposal of

ext&% %ﬁdgﬂepf el deratipns di scussed bel ow, while
ort

set e context of a sialyltransferase, are

L e e e

gly@syhieayletdsanEf Slodee smbodisisnt, vas edsmites iah @Adoglycosidase. Inan
ol 1 gosaccharide structures are known and are generally

addifinpil enbedimens, moge thag tuim engyimesirg wied terwsapblerthe modiisds

gly%ﬁo?otgfiooqth@%gem OBl 5’[* Ifé%g:@]ﬁ%gagg\gse%%gﬂ%g%mcbga?ﬂcﬁt trgl.gture on the

peptid alany Hdint zitBAbebald or afiet the additiad St the Gifdifiedldugar to the peptide.
present invention is practiced using a single

[0393]y CTRY DLl TgWo@§ﬁ BbietesCoT iR élﬂlﬁlig@ifbs QF the invention are generally
gl'ycosyl transferases. For exanple, one can use a

origieat® Wilhita GaINg¥c raoistydhgt is parked faibe paplifea Any member of the family of
Gal cat%n% ’Jés%g @A}ﬁ; R %o bmﬁ @ﬁﬁ%%‘&&‘}' s Eepﬂﬁé Eﬁassan I?I Bennett

an on
EP, Mandel U, Hollingsworth MA, and Clausen H (2000). Control of Mucin-Type O-
Glycosylation: O-Glycan Occupancy is Directed by Substrate Specificities of Polypeptide
GalNAc-Transferases. (Eds. Ernst, Hart, and Sinay). Wiley-VCH chapter "Carbohydrates in

Chemistry and Biology - a Comprehension Handbook", 273-292). The GalNAc moiety itself

can be the intact glycosyl linker. Alternatively, the saccharyl residue is built out using one
more enzyme and one or more appropriate glycosyl substrate for the enzyme, the modified

sugar being added to the built out glycosyl moiety.
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enzyme, the enzynes and substrates are preferably

conbined in an initial reaction m xture, or the
weewgoea3and reagents for a second enzynati c rREUSZING/000799

are added to the reaction nmediumonce the first
[03%4)ZYiBinbthef 8@BbdiRient, therBBRbE haked ussediohy of AR &lce or By

conducting two enz natlc reactions in sequence in
end@glm@seiae@ sEld gly ¢ is typisplipsa myvgant. iplely isengipsgred to 5 form glycosyl

L 1

amif®hoie MsidhRfdr By a@ivedlte b dicantine ueid desidud3 ¥} exdingsis Oxk/h@f the
enbodi nent, each of the first and second _enzyne is

endeglyesnasq is eade-He theswbstitpted ﬁetw?e%ﬂeéﬁ%@éﬁs rahtypigHly 1@1&%@ position
130I éhf"aﬂ pﬁglgigg llXQ gf‘ 5 g&ﬁﬁmai!l&l ﬁlgreegf‘ Sgﬁ% %gg}r?ba]%m%gé Q&fé}ally replaced
w1tHTm‘Jinf3J aanige, )&Spmﬁglhﬁlolﬁ ghftarhime i nvention. The enzynes
are used to alter a saccharide structure on the
[039’% pt ThtematanBenzyRRi datalydes tRreditibal @ullly BY h8ynthés step that is
dition of the nodified sugar to the peptide. [0393]
anatpgeusgolthptesersg Fsastiey pf the@é@qgéxca@ﬁsethyér%m sigt Bstheye

embrcﬁléﬁlé%ﬂwﬁﬁé %l%los?l ?(% ﬁ‘?og@éull)é’ (te%ré’l %&é%?lfe 4ol c“l)r?no% Jé!éﬁla{me

¥

menbe
strubﬂil&)fcamahﬁ adéaviied dtbap hn@ﬂ&freac&s&sprmadmm ﬁ&dadtimohlolﬁ the donor
Gal NA ty.to th Ha H B
molggiain & QIO ForS BTN al SR Go heleq SBDgpUp Gt be a
t 2 fdBbYHRRN, Bell EENA Asn-
halo%ﬂuﬁg%ggh}léﬁ% ?rel;:{m% e]by Subst ¥ at e%ﬁ%%rf% 1 es of -0
peptidd mpeepy.i bheyeGhirtiac effibadisfestsathe Gl Bdsesidirest the ighicbsyl donor

ST TR A T N

moiéty3- 292). The Gal NAc noiety itself can be the intact

gl'ycosyl linker. Alternatively, the saccharyl residue
o3 :
[03%63 :3%11 Arnltog%ggnﬁ%&gggznf% ttfl% t@lé%f%‘%@? tﬂge&;ﬂrqyi)r&{ucgg conjugate of the

invenmdnfareepkemgar a aealygc an’iduami tThe tchtalyhnmahﬁounmf agﬂ)@tnmﬂgai enzyme
noi ety [0394% In anot her ﬁrrbodl ment, the rreteﬂod mak
varla§%cca¥d1%@ BF cRRRBITRHE Ol Al HAYER § SUSIrAE S wollgs to reaction

cond t}\ﬁ?l ferh r&tﬁfé tifle! aﬁd?H%lﬁ’@tMeM' f%f‘dé‘émﬁﬁﬂﬂgﬁﬁ@éﬁﬂytlc
orm gl ycosyl boénds rather than cl eave t hem

‘ amoumt forta. gjvgroemmme unggipredeloptadrsubsitiés cancsntiations and mctmn

nm no d resi f an .active site acidic am no
Conglélioas fr&sy! Pt 9(951‘?’60%111 art he endogl ycanase is
endo-H, the substl u ctive site resjdues wll
[03¢0)01 Thi {eRSE e gt LA g8 Py Ut DIDSEHS IGAIeA O Gap Fngh fipgmjust above
frelen ﬁ‘@fnﬁ@faﬁﬁ@ af WRicR Me mI Qe N2 Gind YeRdiBres. Preferred
eplaced wth serine, alanine, asparagine,
temperagirej rangﬁsnma apOEIBIC rabou 5, aa@m@pmﬁirwly 2beut2A8 C to about
30 Jce aIC talng{fler gxsel%r?pllélx/ e%ogn nttoqlgsolr %nosrg (38 ponents ! oF the present method

are conducted at an elevated temperature using a thermophilic enzyme.
[0398] The reaction mixture is maintained for a périod of time sufficient for the acceptor to
be glycosylated, thereby forming the desired conjugate. Some of the conjugate can often be

detected after a few hours, with recoverable amounts usually being obtained within 24 hours

or less. Those of skill in the art understand that the rate of reaction is dependent on a number
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anal ogous to the reverse reaction of the endogl ycanase
hydrol ysis step. In these enbodi nents, the gl ycosyl
walewsn7e¢me ecul e (e.g., a desired oligo- or PCT/US2005/000799
nono- saccharide structure) contains a |eaving group
of vatigblt fg:tére & i@,i @Ry pe @6ReATatidH, dohdteonthilation a@tepidi@oncentration,
donor nol ecule to a A cNAc residue on the protein. For
tempgrainse.solveRevaleme), mdichrase ppidmived dorp yeldctrgeystemuch as
fluoride. In other enbodinents, the |l eaving group is a
[0399n, The prsenst ipeeptiomialsopiovides fanthy rdustniat-svate production of modified

pepfiiRecn BoF Beraiien i rebi S EreRY oot N Pl dome
preféFIbLEATRASE 8601 580 glfgcgaa@ﬁlb'tmemb@y ¥t lehs? g@&h 1 Srad P iRRhed,

enbodi nent, each the enzymes utilized to produce a
puridigdjcogagetegireferably afferrt single taetign exbat. ¢, theeconjugateyis ot a

_ . . ci f .
conf PRk o B Ao RETTHRiRl pSRRNSF 4 e SRR rotes

bsirate. as wel to reaction conditions such as .
04§ olor B ﬁ}ss?ss FraactRbopn %@ﬁ%‘?ﬂ%ﬁaﬁ%el?@}fpe&é%yetﬁwmmgfﬂon of
modified Sialiehdl nfoi@R4Hh ghyRbsyAated YERIRNTHERxAFRIY modified sialic acid is
presel ected substrate ‘concentrati ons and reaction

labeteshwith (wmPEE e The facuk abthe felbowing discussianker the juse ofREG-modified

. art, 397] T. te rature, a ich _an abqve pr.ocess,. .

stalfd goig ooy REeg pRPPAGIR T Busfly HEN SR BPu R LS GERIT to imply

thatttheinvenmay 8 lintiedad thidodiughtich HDHEseIROTalthB. ©HeYIEkill understands
denatures. Preferred ten?erature ranges are about 0 OC

thatithe disenssionsds geradbyepptieablytodheadditignsaionedifiel gyeesyl moieties other

t, 3 of. . e irent, o r
tra I ocff Dot e RSN T PR AL TR0 T M raififopeot =
glyasylalnitvaitie dgdntyghecthan BEGIhdlgdiag biter wapisbiublegiblyii®s, therapeutic
[0398] . The reaction mxture is nmaintained for a period

moigfies; ppepbigolcalegnt for the acceptor to be

| ycosyl ated, thereby form ng the desired conjugate.
[04(%d meAb enzeatsappiagah eacbhussfl denthp selewivedniserustior of Gn-)

r | rab amount s

PEG S (B PROEE B DR e P IRY Wb

ual |,y bein
aine our @eeor ly%qPFPﬁl&r e method

utilizBemadified B0 S t ENAniRHEG, PP G, @t @ nefské®raétivefuh&ional group, and is
dependent on a nunberof variable factors_ (e.q, enz¥ne

combysreehith theiapprordaisaly vsritaniieratq arglycnsyepessy By selecting the

oy SESERUE A B0 I EEREL B0 S SR TEL G 0 i

sugarras elind danor ahistrate; theiRBEEs of PRG chrebe intilogticddadirestimbato the peptide

roducti on of nodified peptides. As used herein,_ an
backhomg<qntp am%%%w@ag@%@#af <|>ffﬂ yenseide gronte sugar gasisiyes thgphave

beeBddeR 6 Joyy at |least about 500 ng, and nore
eepreferabﬁéﬁgt | east about 1 gram of finished, purified

nj I f ' [ cle,.
[04@ o Xﬁ?ﬁcgepgog r%?lﬂ tgé ?@i}%ﬁgﬁ’]ﬁge?ésg % Sllege%lt on Ecl?eafetpltlﬁg toHe Ilngdlﬁed by the
methods of the present invention either as a naturally occurring structure or one placed there

recombinantly, enzymatically or chemically. Suitable acceptors, include, for example,
galactosyl acceptors such as GalNAc, GalB1,4GlcNAc, Galp1,4GalNAc, Galp1,3GalNAc,
lacto-N-tetraose, Galp1,3GIlcNAc, Galf1,3Ara, Galp1,6GlcNAc, Galf1,4Glc (lactose), and
other acceptors known to those of skill in the art (see, e.g., Paulson et al., J. Biol. Chem. 253:
5617-5624 (1978)).
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conbi nation the reaction products fromidentical,
consecutively iterated synthesis cycles. [0400] In the

wale@snsason that follows, the invention is exer@l/U§10881000799
by the conjugation of nodified sialic acid noieties to

[0483D! Vi€ osy/drabetimpetp tn decepibh orake silyBtansfoodbt fid gdsait ah ke
acid.is labeled with (m) PEG The focus of 'the ]
glyeeneptids togpednedifisd upen Bivivhyynthssisof temtyeangpide Sushglycopeptides
carfif S PARARHEIAY LBLRLL RERRACEI YR o Bf popflceliy Bl e slycosylation

patteny efithe glycbpertidei Adddriativelyethe omytiugRtof tie inferttivasan baased to

) lg@rt ners, e of ski.ll cl{mder.sélands that the discussion .

sialy iy Rentide At 4RpT Retdmtlada H1aBleqgermoTs ARS FSt ogHiics dhe peptide to
inc?frc]lé ﬁg _§84er3? !b?tdl&ﬁo&tl&%ﬁnttb %fbs? !o?él%ﬁ i fHe dcltrth gﬁ 'afi @éthplary

iscussion is equally applicable to
embadiinknt; aiGabAofresidugl iy eddegd|to aniC-linked gl ppeytntiom siteeby tha action of a

o S SR B e B Sty g, Cven

20807 VoRrbCofNIRERAG e TR afsh: (LGIydag GRligsilcl I€Directed b
( ig)tzrodlﬁction olf me) PE%%ys/ ated or %m) Pp%{‘;?’atearece y

Sulstretsdivgeiifigities 06 RekypeptistsfidlNA coFrangferasgseids demnstyfitart, and Sinay).

Jret tilizes ified sugars cont.ainin E P
WS b TalaT ROl TR HERETY SRRl R e brsheRiny
HaitdHobk®, 2¢329pr opri ate gl ycosyl transferase or

gl ycosynt hase. By sel ecting the glycosyltransferase

[04DFPT [V bx MBSy IR od AR Ol GARAONY dbpforlit Hs89BleADY attaching a
utilizing the nodified sugar as t'he donor substrateé,
galadiescPExBlug toRR@ppropripts acpentordinked taithepeptide, eigt.@ @aldAc. The

o LR SRR G o o
suidfReshdudt 6f PeNhMERAtrdRAPAL (AB., agFIRS 6F GAIPN ,41),hﬁﬁldba suitable

sialyltransferase’is present on the peptide to be _
galagdoliyl denbrite gt hiDRrealacidse) ofThe keachoriseiowied Yepitocesd substantially to

ei.ther as_ a naturall ccurrin tructure or._on

corplstaitos Rustaetet s Haranys teshyles ity 4 grefglectetfamount of he

gal §NETE reAhe/is aidd abher MeMBAS Of ASserhblflgUtiRlected sabtARBE Beceptor will
gal actosyl acceptors such as Gal NAc, Gal b1, 4G cNAc,

be applapsnt togiasendskillGm the art3Gal NAc, | act o- N-t et r aose,
Gal b1, 3@ cNAc, Gl bl,3Ara, Gl bl,6d cNAc, Gl bl,4d c
[0405hc frope apothadernbéiment; ghypopapsidé-tioked eligosimabaridds askfitsk

wdn the art.(see, e.qg., Paulson et ah, J. Biol. Ch
g, St 655N 08 ¥4 ISR P RE SeRBIt e SABfransferase o
a nRGEE R Which @he bhR108¢ Aprdpriaad=bRNES@nIbE &SR IbtARA alsiRable

gl ycopeptide to be nodified upon in vivo synthesis of

accepier. giyayoes sushues. glunshiltghsiespesnd ¢adogineosisiasesi (a¢ey fartexample U.S.
g T
[04ﬁ\|§t§lil{] @}eid\lls%lug/s'ior} ttllxgt gﬁ%@v(s),dtﬁe ?nfetﬁoﬂ%f itﬁ]evi%%rilt%rr]l ig ggen?peliﬁed by the use
of modified sugars having a water-soluble polymer attached thereto. The focus of the
discussion is for clarity of illustration. Those of skill will appreciate that the discussion is
equally relevant to those embodiments in which the modified sugar bears a therapeutic

moiety, biomolecule or the like.

[0407] Inan exemplary embodiment, an O-linked carbohydrate residue is “trimmed” prior

to the addition of the modified sugar. For example a GaINAc-Gal residue is trimmed back to
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sialylate a peptide that does not include a suitable
acceptor; one first nodifies the peptide to include an

w@eweprwass by nmet hods known to those of skill iPCT/082005/000799
art. In an exenplary enbodi nent, a Gal NAc residue is

Galuge dA hvdafiedQughitk@€eing hwm&ydohibkﬂ‘ibl?ﬂnbﬁls Rynjulagted €d b8or more of
of a Gal NAc transferase. Hassan Bennett EP, Mandel

the Lsnganmslqlwg SwRAseth DXL ‘AHENTNS{ JarPnR ckaDDIo) a ghyserapsie it trimmed”

Muci n c
e it S Pl PSRl 0 e PR L0 SR AR Al i or
glybatePide érllyaaﬁﬁ\h@ basedary( Edﬁety,&rg]§sla &l dr, GaaNAc&maw)conJugated to
| ey- VCH cha ter "Carbaghydrates_in Chem stry and
the Bfaéqrcsgylble RO mﬁap r Evanedibig %bwbwmetw@ﬁz@l@d tp g gegeptor site on
ke t 0] [
e e TR AR HAE TRRAL R, Y501 A Qe FRRA0N O !,  cante
addeg theoprmiatie ofibe €plioked glpdamd to t he peptide, e.g., .
Gal NAc. The nethod includes incubating the peptide to
[0408] NMbdliddteg eweihplasy érﬁs&hm@ﬂt Biwatd#sBlublaiolfabi i8iafGedto a GalNAc
sui t abl e anount of gal act osyI transferase {e.g
residu¢ wia, a@n@qhﬁ@é segar h;lvma Agakcose reaisiue. gdieanatively) aruwdlﬁed Gal

' cantt® Qided BQEB gsaﬁ)m%'ll'&gedureeactl on is allowed to

proceed su 0 conpletion or, alternatively,

o, g iﬁ@?%ieétaﬁ%% A O B R e oS AR fesidue using

a niddFRakidlieGcr. sel ect ed saccharl de acceptor will be

apparent to those of skill in the art. [0405] In yet
043 tﬁ?anﬁlg@%% AbYGRAREP I Bl 1 residue is “trimmed back”
[ oﬂogosac arid aree first "tri mlre @% t%er?S‘.%“S olrgme e

to the Galszaattta,checbtoeﬂop opéneidihen coe euamp]@t awateprsolulpée polymer is added

via g e B Eh B polion R o8 1B Uat Beagfouthe

GaRELE RbIRwedBZY GRBwHRN &R afischdd %ﬁb‘iéébhb |has g8 '{gﬂzﬁwther
endogl ycosi dases {see, for exanple Pat ent

embodimenia omy ommereug@iqsﬂuﬁef%ﬁﬁaltrh@dm ltsaddﬁdnfg thorgralNAenfpligyved by a
that foll th
AR okl AR BBTRIARA R, Lo, L

ed sugars havj.n wat er - sol ubl e
(040 LG gxementeamoRTBoH S he St RnyarSiial TS uaiongf the power of
thehéthddsYseCforthHekbsd. f@&ﬂng fhe HBOSEs & ths hiv'ehtl(yﬂ lil 5 is possible to “trim back”
appreci ate that the drscussion is equal ci rel evant to

and hoklenpemtrobdhydrats residuaiol sbstantialipaiyf desite sigmturbe dhs mpdlﬁed

t her apeut.i r the lik
o SRR AT B i P RO AR b T OABL, e can e
mtérﬁﬁufiteeodtﬁeed thé ffgﬁdie dord &d the terenaddiHte darbcmfydfaltw_

nodi fi ed sugar. For exanple a Gal NAc-Gal residue is

[04t1§ Mgt Bagk, hg%{%ﬁnerﬁ‘ BB Hatdr RE1uB RG]y REAE b8 do a terminal Gal
er sol ubl’e polynmer 1s” conjugated to one or nore of
remdue using a polymer modified sialic acid. An appropriate sialyltransferase is used to add

a modified sialic acid. The approach is summarized in Scheme 5.
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10

the sugar residues exposed by the "trimmng." In one
exanpl e, a glycopeptide is "trimed" and a
wowR0e07E68 ubl e pol ymer is added to the resultiPgr/SR0E@0799
chain am no acid or glycopeptide-glycan via a
SatGhesyl noiety, e.g., Sia, Gal or Gal NAc noiety
conjugated to the water-sol ulplILe pol yner. The nodified
saccharyl noiety is attache%gzo an acceptGa Gcfite on
the "trinmed" glycopegtide. LAt er pafi @ , a
unnodi fi ed saccharylb—+teo ol'e’g. wWor—e added
the term nus Hof oif he Od Nmk gl ycan. [@4P8] I n another
exenpl ary J &NasPe@r- salubl e polyner i s added
t 0 BFCCHIPRAG %Y1 via a nodi fied sugar having
gal act ose Hesidue. Alternatively, aPeMHAMSERHS ed Gal
can beyaddedrd@chiia-LpEB|FERY) Gal NAc residue. [0409] In
yet a further exanple, a water-sol uble polyner i
added onto a Gal residue using a nodified sialic acid.
[0410] In another exenplary enbodi mePA5-BHCOCHNH-BEG
gl ycosyl residue is "tridgggdack" t(éag he Gal NAc
attached to the amino acid. | on anple, a
wat er - sol ubl e pol yner is added “wt & g@~Gal,_nedi-f\ At
the polynmer. Alternatively, an unnodifi é'dn%gls Nll_gébaégdlcf?e\lg' PEG
to the Gal NAc, followed by a Gal V\Ef"h an attached
wat er - sol ubl e polynmer. I n yet anot Bgrs_ I KE one
or nore unnodi fied Gal residue is agé-)e to tﬁp%a?I\IAc,
followed by a sialic acid noiety nodified with a
wat er - sol ubl e pol yner. [0411] The exenpl ary
[04ng Olghi )meatfmf okir ﬁpprssc&ﬂ smhﬁmﬁzﬁ m\Boﬁaﬁa 6, & hiasﬂsddrraﬁdtﬁﬁ fardctionality
. the power .of the nethods set fort erein.. Using the
is presgm GshoFiakitrel -n%ﬁ@@gﬁd IpqCtive Sy ds Bieéeral)y uppifepted by the
" i . r ' i, e
G S
attashrgent of #re thedifiddisidli¢ acid bethe @eptids, thefmadhas camdet ydd diegpeptide is

noi ety .as set forgh v or .it can be.internedi gte
confjgrig it arcresepehas BBFs Parch timrbRivrRir cromRgedte Sr other
age®@IRAYENAS SonjhSdib thdpéide e ABpRifYc AR 'b?ni‘ﬂatreacﬁﬁﬁ with the
wat er - sol ubl e pol yner i's ‘added to a term nal Gl
unmagkédiigactivei gnepmporpibe ymstifiedoalight xedidyé.al i ¢ aci d. An
appropriate sialyltransferase is used to add a
Sulikrhe 6d sialic acid. The approach is summarized in
Schene 5. Schene 5 [0413] In yet a fyrther approach,
sunmari zed in Schene 6, a maskegdwy eacEljcegotein
functionality is presem ofd Q alig acid. The
masked reactive 9r oup|ﬁrrghpr ef erabl y unaffecte Ab@'N{"ﬁQCH?-S'SEt
condi tions used o at the mf#flfied sialic@eid to
the peptide. Aftief t covalent -
HO oH 0" "Na . Q
HO T —0 0" *Na HO OH Sialyltransferase " Gal—SA-5-NHCOCH,S-SEt
EtS~ g~ NH—"on 0 Gal
0]

SA-5-NHCOCH,S-SEt

|SA-5-NHCOCHZS-PEG

Glycoprotein Gal 1. dithiothreitol

N (O asasnmico CH,S-PEG 2. PEG-halide or PPG halide

Gal
SA-5-NHCOCH,S-PEG
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attachnment of the nodified sialic acid to the peptide,
the mask is renoved and the peptide is conjugated with

w@rooagenss such as PEG PPG a therapeutic noi ePgT/US2005/000799
bi onol ecul e or other agent. The agent is conjugated to

[0414e P@RhElBfitdsibab OfCh ised WRIANRIa Ig)pisbpﬁfat“‘e gl?&ﬁ&]!tﬁﬂsﬁ#aﬁ@ depending
t he unmasked reactive group on the nodified suga

on the 4¢rehiral segdre abthe [od)gqsa]cclmﬁxﬁe gidgichpias oS ihg xulyc‘@aepttd@ (lgkde 3). As

aisshéh AT AP BRI W oaP by RO BHbRARTL FLASRY SERFRAIIER AR e

PEGIylitb® oSPHGoRRAIstdetufelailbe idtodubed HitamUs &ﬁﬁng leRMessidét it can be
term nal sugar of the gl ycopeptide required

proflyged pesicexpEiFsion using thmpwpataéfdglwosmiﬁ)agb@@ﬂkwﬁxa@(S) Or mix

d
of s s P AR R A 0T 02 et b appr opr at e

gl ycosi dase(s), glycosyltransferase(s) or m x of

%JB%TO i dase(s) and glycosyltransferase(s). Table 3
“ggl acto sam ne-derivatives

UDP- gal act ose-derivatives (when A = I‘s?—l R may be

acetyl -d ucose-derivatives Ry-Y | X-Rq

UDP- G"tiC Re- derivati ves (when Al=\NH, R may be
acet yé) nnose- deriiﬁfives RAZX gl
S5CH2BRE )2 Y & X X A= XpfF X Ligand bL)
i nterest B4R yIp- = PEC IO N % al kyl - PECQ"P\o——P~o

acyl - al kyl - PEGYaEyb~al Kyl- PEG car banoyl - P, &N

car banoyl - PPG  PEGPPG Qs H2, O S, NI—1| NR " HO OH
acyl - ar yiipikfios@@edIarnd) yl PPG,  aryl SRy pmatyes
Mannose- g- phosphat e, heparin, heparé BELER RPW%;%CSC%I?
FG-, VF ') R -4 = H5 Li nker-M M Q‘C)(len

chondr oi Tker at an, dermatan, al n, 1 ntegrins,

pept Rﬁ’iﬁ%. M = Li gand of i nt dte 5] In an ONH
al t er Ra&i odi nent , Hodi fi os adpled [lL
directly RoAt EJ%er §i de one usi naﬂa o——P\O__p_o ON’L\O
gl ycosyl tran f%r@ e| /\Yﬁjto transfer sugaror*resudmes

to the O linked glycosyl ion site on the peptlde HO OH

baCkboneUDgah&Se%ég’MiSary errbOdI rrent lUBP aﬁ.lcos ne Cl‘lVaItIVGS
Schenme 7. Exenplary gl ycosyltransfer @,al@,sAuﬁaEfRy aylbBlacetyl)
practicing the present invention include, but are not

i mRedxiRg, Gal NAc transferases (GalNAc Tl -20),

Gec Agansferases, o <,N I /rlw\H
(0]
Rs-Y: N o—h % NN NH,
NH i —o0—P-0
R,-Z 4 1
2 lcl) %? <N | N/)\ NH, 0 *Na O *Na
O0—P~o—P-0 o] R(-XT 2L AR HO OH
Lo+ I 1 4
O""Na 0O *Na ZR :
HO OH R, TIN3 GDP-fucose-derivatives
GDP-Mannose-derivatives ) 2
X=0,NH, S, CHZ, N-(R1-5)2-
Y=X; Z=X; ; B=X. Ligand of interest = acyl-PEG, acyl-PPG, alkyl-PEG, acyl-alkyl-PEG,
acyl-alkyl-PEG, carbamoyl-PEG, carbamoyl-PPG, PEG, PPG,
Q=Hy, O, 5, NH, N-R. acyl-aryl-PEG, acyl-aryl-PPG, aryl-PEG, aryl-PPG,
_ . Mannose-g-phosphate, heparin, heparan, SLex, Mannose, FGF, VFGF,
R, Ry-4 = H, Linker-M, M. protein, chondroitin, keratan, dermatan, albumin, integrins, peptides,
etc.
M = Ligand of interest
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fucosyl transferases, glucosyltransferases,
xyl osyl transf erases, mannosyltransferases and the

wo pdos/07003® of this approach allows the direct BCOU$10051000799
of nodified sugars onto peptides that |ack any

[0428) bohydaledrestiverembalinem ahe woldifiedanpar ie¥dddd digkctly to the peptide
ycop eptldes n both cases, the addition of the
backbenerysing asglyegsylransiesass kneya g wans %é!igftrrfé‘ﬁéu%ﬁo theeO-linked

T e T —

Scheamd?o rExwrpila&y g@&oejdtrmﬁﬁerdsﬁs IuB@futhjridtmﬁi'g: tﬁél pﬁ]selgt 1nve£t10n include,
rotein ackbone chem cal _net hods n

but Gy gt el g stiriags Lo Tngd: et As Hansghrases,

fucél Yt?éi‘l@ﬁ?flsbg gfél raﬁﬁ@rjésetshﬁylgé Y&eﬁﬁf’eﬂs@?%&(ﬂ gﬁf‘ransferases and the

substrate p sequence englneerlng

likeadjreayh rthlaappramlm'llomsr thle dieept admaom of mloﬂifﬁd rmgatp epioipdptides that
chai n. in or ein NAC

tacl 1) e ?Sair 5lyy poig &}(ISP SAP<gidean both cases, the

addEHERITR Mo&iRa Qh@@%éu@ &t speBifiec %oﬁﬁ@ﬂ@@)n ﬂﬁ?}l 1dé@efc§bone as defined

addi ti onal chenmical or enzynmatic nodifica
by the aubsératgtspe¢ifieidy oHihe @chgyltrmferm angdamot tra mihdd)lhenanner as occurs

GBS BHSES s S RER 5t USRI m ary of

agenbiSean boinkiddassd iatoipryeas)or chUo efftRleHthat fabk Qfeeély&féglﬁrahﬁgrase
term naj nDdIerd sugar attached to the peptide.

subsfrate n@rﬁdéﬁaqrﬁpée by pngingeying theanpeensiateoaming agid seqmge irgo the
pol;gfe § IF sialylate) sites to which the nodified
&iTed to conjugate. Alternatively, a chem cal
ggﬁctlgn is utilized to alter the structure of the
Jugat ed nodified sugar. For exanple, the conjugated
rmﬁh fhgd sugar is reacted wth agents that stabilize
or stabilize its Iinkage with the peptide conponent

tos i the nodi fi ed sugalirotdinsor Gly¢opretiied. | n anot her

exanp g @ componenty peif i ed sugar i,

de t dd anI owi audacion to 4 GSaNH CO&CH2)4NH PEG
One )of skrol hav\,gJL r eci-ate—that—there S 4n array of

enz\matic and chen; | pr oGese Bsnstehat  ar e 1useful in

t he(met hods of theHQanenttC@WAatB)a stage afPRBH-PREH2)NH-PEG
modi RHed sugar is conjugated to the peptide. Further
PEGor ation of the nodified sugar - pepti de conjugate is
within the scope of the invention. [0417] In another
exenpl ary enbodi nent, the gl ycopeptide is conjugated

IR NN (T RA R T
chemical or enzymatic modification steps can be utilized followmg the conjugation of the
modified sugar to the peptide. In an exemplary embodiment, an enzyme (e.g.,
fucosyltransferase) is used to append a glycosyl unit (e.g., fucose) onto the terminal modified
sugar attached to the peptide. In another example, an enzymatic reaction is utilized to “cap”
(e.g., sialylate) sites to which the modified sugar failed to conjugate. Alternatively, a
chemical reaction is utilized to alter the structure of the conjugated modified sugar. For
example, the conjugated modified sugar is reacted with agents that stabilize or destabilize its
linkage with the peptide component to which the modified sugar is attached. In another
example, a component of the modified sugar is deprotected following its conjugation to the

peptide. One of skill will appreciate that there is an array of enzymatic and chemical
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endosones), carnitine (to deliver the peptide to
muscl e cells; see, for exanple, LeBorgne et al.,
w®e@sharss Phar nacol . 59: 1357-63 (2000), and PCT/US2005/000799
phosphonat es, e.g., bisphosphonate (to target the
propeintdsdbattage inefid imtie mé¢theds afdheinventionmsat hisepeasicr the@aodified sugar

. for exanple, Nbder ug Di scovery, August 2002, page. ]
is cmygatﬁi? fethe as@}ﬂ%s w%@mqab%aﬁqnaﬁfdﬁe megitied sugasreptide conjugate is

witﬁiPQﬁé‘sc_% e Siiklinveitibfie art. For exanple, glucose,
glutamhe and I G- are al so useful to target mnuscle.

104471 oo RGBT kil AR LI OBEARBHL M B 5% tarting

ageof, b, wiadsfek D@ délivek kiR piptide 4d10seh©bloslibrdin Bhtrler, and to
appreci ate .that peptides in addition to those set
endpes).£auvEncdo delies theepeptife toanpsclricedls; seat fof example, LeBorgne et

al.,%gcgc%ie :Pmbﬁgyz f@%t-é’adg?g@:% gr’l@@go%%r{a%sgaﬁtégﬁ%osphonate (to

pendi x attached to cop
target theipsptideato boat emd otApipdald firowrtishites; £/ ©2 8x&RBlef Modekn Drug

. Oct ober 10, 01. 41 In an ex | ary enbodi nent,
Dle%V@fX’aﬁlb%@fﬁ%@ a@%ﬁ%&n&l}eﬁ asqnrersgHd dey taryasepg PgepRAtgNt to those of
skﬂli:ﬁiitﬁé 8. YoRe:dnllE kBicod® ol mirehnkl @gﬁ afé@@cﬂhmtto téﬁ'Fentgmuscle.

east one of the therapeutic peptide or the target

e, i ' ' I ' C
(04581 BBl 2nk el e Al et
disdussedrifeiedm OT bﬂ(;lex&ﬁs&él?&ﬁjlmi( iarthe aiﬂbwﬂd)dlfﬁiﬂskﬂlt\?m(dﬂpﬁéclﬁte that peptides in
npi ety includes a pol y(ether) such _as pal y(ethyl ene
addifiapdgithose sef fgrih abrye cane ﬂs%{m@w@e st dorth herein. dixemplary

poplJRLEhY oot Pk fiiho ApptRES e OB chial, Sopnflodl Ba U
Proviarogel Patent dgphitatidndlé. i I§, X328 | filedOgtobér tHH208hNj ugat e
to the targeted tissue or region . of the body. [0420]
[0419] YEiarpexetdpisy exdodingny, theracttting agent bh@ therthatapdutic peptide are
dj stribution of the therapeutic noiety is altered via

coupled &g ;Hnker magetys & thisembodimenteatdsast PR okibe dhepargutip pentide or the

. . FaneUL . . . .
targE0L WA |5l 16 HEEREL b o ol oh adt b ok AR Youp sccording
to aghethddadf thedyehtiam nptnadkemiplary bmboditrieat) kleclivket helidtaincludes a
system cappi a termnal gal actose noiety_of a )
ol SR B BUH e SoDe T e gheGroROlIEY PRabipent, the linker
mofefEheIRfids atleasESRWIRA that iSpeRRM ik VAP SERAARE hd Hérdpdutic peptide
A’ycosyl transferases catal yze the addition” of
froradhd targetiog sgeyarfell¢aimgaielinDp-of thyanosjugaierio shestargstad tiseue or region
P hjon, to a protein, glycopeptide, lipid or
0 %ﬁf fipid or to the non-reduci ngend of a grow ng
i gosaccharide. N-linked. gl ycopeptides are. .
[04%1 nt t%’é‘t}f‘?}fi cemplar AEPedisish e, $tH{’}lﬁ‘91k‘éfE}he therapeutic
moig#y' olg ﬁt?rrﬁg Rg;dét?ﬁng Q18 cofRhr AR FEAVBRRE WithBufddnjugating the
therapeutic peptide to a targeting moiety. For example, the therapeutic peptide can be

shunted away from uptake by the reticuloendothelial system by capping a terminal galactose

moiety of a glycosyl group with sialic acid (or a derivative thereof).

i. Enzymes
1. Glycosyltransferases

[0421] Glycosyltransferases catalyze the addition of activated sugars (donor NDP-sugars),

in a step-wise fashion, to a protein, glycopeptide, lipid or glycolipid or to the non-reducing
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followed by trinmng of the core. In this case the
nature of the "core" saccharide is sonmewhat different

w0 c@ssuBsequent attachnents. A very | arge nunRer/Usfoos/000799
gl ycosyl transferases are known in the art. [0422] The

end Of ¥ @BG¥ink otiRsietiasile! N-Dekedsapbdpaptidis afy Saeiebized via a transferase
i nvention may be aréa/ as Iongﬁas it can utilize the

and pdipiq-liakedeligosacsharidednnar DebRBrNAS:GlepMans wransidpock transfer
nanSh

follSHEY B Sb ARl At B0 fn R ONEYHNGODY " B0KR* BictRfide i
sonMaEdlﬂegﬂnu ﬁo&m%ﬂomqhbmtaﬂaﬂ&naﬁﬁ A very large number of

gllcet y# gal act thIt ransferase, fucosyltransferase,
glycosgitsans PrAsesr e ke fi8yl t r ansf er ase,

I os Itransferase | ucurononyl transferase and the
[042% <E slyoosyltrapsiegass Jarag Il@dsa@m:aseabl@ymﬂqﬁ@wéb@ #at as long as it
can 'u]m/l% e rﬁéé{ﬁ&f yd taf ik ; e que%Q%ﬁmeég of su £ Pzeygn?s include Leloir

cosyltrans SEé ca one I SO

patlaiay gsawsgnranbtafaye Q;hctnsﬂg@iclmﬁydnbfems;foaaStgzgharoeammyltransferase
known, as are_their polynucl eotide seq]Hences See,
y

N-aeetglgaiactpﬁ@nwwa@afe&ée TyceyyBrrasions.crlylapspese mpnagsyliransferase,
xyldsyiddds e{r%%”‘%ﬁ M@ngtan@'tﬂ qfceht m .
yltra er a

yCcoSs am no acld sequences and
clgotide s quent enc l
(04P4S F i SRR SRR o IR LU uﬁ%fegstéons
gly@s§Rrahsfede tah M%lbﬂédl?ﬁ opisbllatefdl fYoravay kakte Mahpbiases,
i ncl udi ng GenBank, Swi ss-Prot, EMBL, and others

glyqoslbapsiaragesayy ikm%ﬂs areibes WIY&FC%W%S@C{%%M ¢-&> “The WWW
GLIIFIQ zo@é}?%fjély% sf&% t%?g'{gl&fbe)r/glggggﬁ 0 WT@Q& NQfde.htm).
Glyf:mmaﬂsfermahﬁn@sad secgieums&lyld thnelastider egemces encoding

glquqaisglgrt@%/ly% géf%os < a%/ ‘{h}s %%g;(fé?%él égqsuences can be deduced are also found in
varQUIGHEIRY it ?l%fcﬁfa%s%%  inSluding | ®RAAk SvESEProt, EMBL, and others.

osy transferases, glucuronic acid transferases,
I a
[04Qﬁ| gg% ﬂggnﬁfﬂrageﬁtsﬂﬁag r@glg gés %@ﬁ)l'yfﬁgfthe methods of the invention include,

but @leyan Si&‘rhltddaﬁ Sédﬂo&&?ﬁranﬂféfaseb;‘ fudosglaandftrasasggluasyitransferases, N-
eukaryotes, as well as from prokary

ace@ﬁ%@.ﬁqw&gmrgqe&ﬁgﬁg?tg Oﬁaéymgot eﬁfp&[swfz]?.\]&yro transferases,
n

sl KT A5 e LSRRI, R A B B i

trarisfersses, emdmhgogecimnyltra:hsf@amsn chutablo glyappilivprsfasses oeluds, those

ar i nati ons ese dures Screeni ng of
Obtﬁﬂ?\ﬁﬁ&n ARt 3Ne cggp& ‘?f out WI th

ol i gonucl eot i de pr obes %ener ated fromth
[0425}y c DNA encodireeslyensyliigasierasesquenbeobipngg ég chapicplsynthesis, by
I
sorqssBertt sk PGP Tl ARoRiil R, O cclL AL CERER, by
scrdeﬁl@cganbﬂl&mkﬂﬁamd frork mppwoprinte celly) oe by amﬂbum’adns af these procedures.

conventi on hybri di I on ssa
Screening of m A or enomclic 6 A may a1>1/‘16d out w1t ohgonucleotlde probes

generated from the glycosyltransferases gene sequence. Probes may be labeled with a
detectable group such as a fluorescent group, a radioactive atom or a chemiluminescent group
in accordance with known procedures and used in conventional hybridization assays. In the
alternative, glycosyltransferases gene sequences may be obtained by use of the polymerase

chain reaction (PCR) procedure, with the PCR oligonucleotide primers being produced from
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alternative, glycosyltransferases gene sequences nay
be obtained by use of the polynerase chain reaction
w@ RORp7@socedure, with the PCR ol i gonucl eoti deP@r/US®05000799
bei ng produced fronthe gl ycosyltransferases gene
the g@q&@h@@sfeﬁ@% géheSeqiaice. o, UA. BAENDLOS,688,1851kd Mull@ter al. and U.S.
and U.S. Pat. No. 4,683,202 to Millis. [ 0426] The
Patéﬂ‘}/é‘@@}lﬁorzéﬁé\ﬁ@l&se may be synthesized in host cells
transformed with vectors containing DNA encoding the
[042fi]y c Blsgy gliyeesyltansterass maydersynthegizedoindioat eslls sreuisfeimedewith vectors

consfti BN HpeghalE B SRRty 8RS RGATE A e either o

ampfy OOSN |ehé e 3HRSsH ﬁéﬁ/sﬂ@aseé\@nw REHAD eXFresPDNIASwRich
repl i cabl construct in which a DNA sequence

encgdf:@é]@ﬁ gigcqsagragxsmswwm@smmsmwﬂ@r iss rgpligabls YNA

linked bIe oo} D
con R B B A RGP S AL LRGSR P oprais
linked Zy §Btable o@nﬁ:ul éeqbé@eb@eqatableweffeaﬁ@ the exmysibrcsihé ol
uences wll vary de endln upon the host sel ected

glnglmﬁe&aﬁwm aélﬁ Ehrerace forsaigh camtrgl sequences will
var}g géﬂg%{i’li[ngzlgpff B3t ée‘i‘&ltéﬂda%d%é P &{ﬂaﬁbh Fl{@ljlocﬂfh%géﬂ enerally,

oper at or sequence to cont 4
controbsegaericps inciudea tmqmrmmeal@mndiengmﬁptmaﬁl openitdNdquence to control

ri bosomal bindin ites, nces ich contraql
trang eGP PSR PP g SR I&Bf\ﬁ% o Sk 1, and sequences
whleﬁ"@(l)ﬂtfdl @l?et ﬂeﬁﬁm‘a{ﬁ&ﬁ of t?algé’rqﬁﬁ)tn A Hah LIS SX P ﬁ!ﬁ@:ﬁlon vectors do not

control donail ns. I's needed 1s the ity to
requlwxpmmnlcnnmolrdmta,mm sMhthaylscn@ﬂdeeirls g atbylltamo wapligate irpd host,

BT o0 T oA ALY L ccomiton o

tranSfop@dhtgent , the invention ut| l'izes a prokaryotic
enzyme. Such gl ycosyltransferases include enzymnes

| (0421]Y Otk RAKOLRBS AL thi AOSKIATABEDAPINES ofib OByme. Such

are pro y nmEny gram negative bacteria
glyc(dé’ylﬂahsfaraees iatlnd Cendyimea invieénedémsynthesid oﬁlqjmohgmgychandes (LONS),

gl re e By g S e GG R SR e AL REV Ews
Mzc\?ﬁﬁﬁlo@? 2§ h13@51éﬁ9 (1996) D S0 e?é#q‘i‘i@@ﬁfc Lﬁetwaké%t'liﬂmw to, the

I ncl de a 6 dal actosyltransferase and a ,
pro(gaisad tlesyh ppemss eﬁmeeq swh as &, golj a@MmAadéstyp/@muN@ma which

inclies P RSt aSuesteisg P& b A B IR e eG4 g VIBL

Acd%fsg&?ﬁlb MQ@S%P%QM%%% (EC@AH)) EVEL Rlce%gmn No. 856361 (S

cosy transferase (r/ (SW ss-Prot Accession .
typlﬁﬂ:?zﬂzﬁﬁz)x, k. glmbyl)rmﬁdaﬁMSs&sssFRrot AégsEen WR@SM@](@B&@?IZ), an B1,2-
typhi nuri u

glqusyliragpfg@g@ W B&%ohagqugﬁgm‘ P27129 (E. coli) and Swiss-Prot

Acc{e {}@% i;%l( 19817 f }’zezgzﬁ]@z%?z)) V\Eipcgﬁgg }ﬁéﬁg -a6@TelucoSItiRY ltransferase
(rfaK)(EMBL Accession No U00039 (E. coli). Other glycosyltransferases for which amino
acid sequences are known include those that are encoded by operons such as rfaB, which
have been characterized in organisms such as Klebsiella pneumoniae, E. coli, Salmonella
typhimurium, Salmonella enterica, Yersinia enterocolitica, Mycobacterium leprosum, and the

rhl operon of Pseudomonas aeruginosa.
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aci d sequences are known include those that are

encoded by operons such as rfaB, which have been
w@hb@santas i zed i n organi sms such as Kl ebsi el | aPCT/US2005/000799

pneunoniae, E. coli, Salnonella typhinmrium
[0428]] nABelsbnatde feruse in thY @rbit iAvedifib e aacgl ¢dsiyRansferases that are
Mycobacterium | e&osum and the rhl operon of

mvcrig@ch oAt gigag dictoaNsesoitapseh Dxgdlagtosyd-$-1,4-N-

acoly - BT Ry D e R G AR Pyo € rou

tr1szlc@§5rﬂfel\§‘eéj\fe%t:§ t]ﬁ%ﬁd@tosﬁ' - @4l @Et%%gés@tcrsypg ﬂ\%_%@{:s)él Wthh have been

D- gl ucosam ny 3- D gal ac
iderdifid til thePKOH bﬁth& nguoosg pathoget[sdﬁhimede gse;qméom and N memngn‘zdzs

SRS e i L S50 gt eSS i

A AR s o

strugtugss Apye bepnd depdified ffano M Menisgitidis inirirstyred 18.and L1 (Jennings et al.,

v R RS 72 R 9 4507 ebA SO B52Somspun

Mecb&ﬁﬂ 21@@:111!90 i(egb4hY. qu\I mmRRYi R, tal 16@@ doﬁmmg Uﬂﬁfee?%nes IgtA,
(Jennings et al, M. M’cr obi ol .

lgtB(apddg )E) el@ﬁ@ée& ﬂilé ghfcogadﬁ@mafmwympamuqur @ddiginh o€ the last three

o ok B WS AR B AP e s 16

73 (ll @63) a]héhehﬂy the edrpdesadtivity 9f yedgiB dddiesf SmRIRoBREIWEES
uired for, addition of the last three of the sugars
denwﬁs tated, PEdngihedysediragheddency for tbvxamp@m%l@eosaltransferase
1 t
SRR AP AR BHIS T Ty e
therevare tderaddiionalt gtes, Pgdviwhiich gdds B DEGRRNA giorthe B poYitide BE the terminal
for their proposed glycosyltransferase function
galactpsk af b dacteV-rgotetrpos@itaictunh ard /g2 whid) adds 8 2erminal @1-D-Gal to the
two additi onal

actgsk ey of B E0SCREE Boelili F hendRonk e Bibcyye

- (Gotshicl @99 ) sdprg 6}1 MNOﬁz@nmgztzfcMea kéfatAAe MMORGISHE B@ %%o gxpresses the

K structure and IgtC Whl ch adds a term nal a-

qed greu Bdiger begp shown tprrasm ea lg@emerﬂ@nmgéat alngl995)
supr%?g é\%fsspilzc(? ggrcg }@tﬁ’#ﬁn ?Eﬁégergre gﬁcli %sts{)%‘l&tg& g@ne(sg% 23 d%sjgrlbed in USPN

5,545/50{Goikpididh). Gleaes foxpl QSﬁEGSylti’@szkasb |aﬂ@dclgir ﬂluﬂsyltransferase from
antlgﬂn and has been shown to cafry an [ gtC ge

Helzgglggq rm@prblaasaqlso l(eggglga}ractgm@gda(l\/gamw ds dr Pigl. Chem 272: 21349-

2155 108 A P8 LB R St o

Caniylodattae ﬂﬁwfiz (Jeaiof exangsle,Anth: AlfinB-chtica syl t-hadt/ @ABYEf 42 html).

fromHelicobacter pylori has al so been characterized
14( ?t al, J. Biol Chem 272: 21349- 21356
a) ("f@@%’f‘)’”s KPS of use in the present invention are the
ycosyl transferases of Canpyl obacter jejuni (see, for
[0423]( |S@me embodiments, a glycosyltransferase used in the method of the invention is a

ﬁlco%lhgns{fél’agmlﬁzggﬁtr%s?ergge/s a{%qg{o%%ésg ]}'sklﬁ 1£] ttl{T1 2211 Exemplary
fucosyltransferases include enzymes, which transfer L-fucose from GDP-fucose to a hydroxy
position of an acceptor sugar. Fucosyltransferases that transfer non-nucleotide sugars to an

acceptor are also of use in the present invention.
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a) Fucosyltransferases [0429] In sone enbodi nents, a
gl ycosyl transferase used in the nethod of the

WO pwsentilesh i s a fucosyltransferase. Fucosyltr aPrcT/EsReEE00799
are known to those of skill in the art. Exenplary

[0430]c oBydoiccemstcelirases, thevadcepier eugay i for ewhinple, thedFisNAlc in a
L- fucose from GDP-fucose to a hydroxy position of an

Galftlcepdorlebiyir sropgde 8y P{Ig%%%ql@rldg eb/wﬁéﬁ PyitaRler faposyliransferases
for [ R B o5 4 RSP RR L o Do e fsiidSe T E.C.

No t2h43 1 %6? i€ wad SR chatactérded oRTRIBan iR (FLDUGIC] B chl
"3,4)d cNAC b- group in an oli osacchari d

Car@p’s' sﬁed@s szi ﬂdﬂl(é9$9)cB@9¢1$,reaﬂlsteBad 75,2561 0456-10463 (1981);

and Nt ) B oE S pes ERBioeo; Fibsth S agage ﬁ@'ﬁ(l—M)GlcNAcﬁ

ocﬁl@os%i!an@é}aseygm PRy FTW} ‘éaﬁ?@ gﬁeﬂ%r hd Ao B ”?‘TV{I (E.C. No.

see ci ¢, ef al

2.4. (1159&91) snalﬂra(ée#@ﬁatﬁ(( 1a4—>3)GlcNBlcﬂIfucd§§sznsf2ﬁ6e has also been
10456- 10463 (1981); and Nunez, et al, Can . Chem
chagagterized aAzmk(lnm form efrthe Kallghrsd) Glcl%c@ cNAch-

oE AR BRI ERG s eyl sl G1, GRS s
Let@kﬂﬁ%@wédl)m&%ﬁmmaﬂ& Pgy Gé@g%g m§gop,g% 4: 1288-

al so been characterized. A reconbi nant f orm of

130@&[[%{(1)) -Othgr eb;en(ﬁlaIMMCdsyltla(li;fetas‘;sd)xﬂud@ gt dmaalpdff etrlazs e

fuccgﬁy bq%létser%gga_g@t éa %{) ﬁgy&gtgce@fggﬁlw be carried out by the

metﬁH&socY&&%éd h ddIReorRt etaﬁl E@ﬁnﬁﬁzo%ﬂgm Devel 89u12811950) or U.S. Patent
- 1303 (1990)). her exe

No. filiﬂfe@dSt rCCatls fileat al@elssed behioduce & OE&famfe@aseamllalso include an
uces r apsf er.as E 2.4.1.69). Enzymatic

enzyifaBe Pl B “CARBTEE TR BRost: “by Che ot hoas
described in Mllicone, et al, Eur. J. Biochem 191:

b) GoBrclobfirahgORyeor U.S. Patent No. 5,374,655. Cells
+ that are used to produce a fucosyltransferase wll

[043%)0111 HotHd 8rip FFRAWOBINALS ﬂfet%qyacfsﬂrtraﬁsfeﬂaa@ﬁlazgawosyuransferase

-fucose. “b) Gal actosyl t ransterases [ 0431]
Exmlmaﬂy@alagtoeﬂnanﬁfemsﬁsomln@u@,,3)tga@cgllsyl¢nas§tbltasar(£f(érl‘éxsé 4.1.151,

see,igfag g]ag@lgsfsﬁcf %{y cgfgéémf racy %Eg? 1 argg/B) and Yamamoto et al. Nature

34599&@9*39@39%} %B§1fn€ (@M@o@sd\@om’sséeﬂaz15leo§ %%emezm 114290-
etal, Iransplant Proc. 22921 (1993)

14292 60890 o meiriak (MenBank B29252Desasg c(l 19&@) NabbvAcad Scz USA 86:.

5227580 b PO Hs BRFBERE R e suthisn kBl olgBostiice 1 101-105

( 19951)5 aJAnotBEP&ntaBi%toll 3% Qcto@k'ransfé%&egﬁthag@&?:h@szﬁﬂdolved in synthesis of
., porcine (GenBank L361 52; Strahan et al
the b}mdlgug@riéant@gcnz(ﬁc 2A41-370%amamoto et al., J. Biol. Chem. 265: 1146-1151

(1990) (human)). Yet a further exemplary galactosyltransferase is core Gal-T1.

[0432] Also suitable for use in the methods of the invention are B(1,4)
galactosyltransferases, which include, for example, EC 2.4.1.90 (LacNAc synthetase) and EC
2.4.1.22 (lactose synthetase) (bovine (D'Agostaro et al., Eur. J. Biochem. 183: 211-217
(1989)), human (Masri et.al., Biochem. Biophys. Res. Commun. 157: 657-663 (1988)), murine
(Nakazawa et al., J. Biochem. 104: 165-168 (1988)), as well as E.C. 2.4.1.38 and the
ceramide galactosyltransferase (EC 2.4.1.45, Stahl et al., J. Neurosci. Res. 38: 234-242
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(1995)). Another suitable al,3 gal actosyltransferase

is that which is involved in synthesis of the bl ood
w@e@map7@3ant i gen (EC 2.4. 1.37, Yanmanoto et al PCOUSBI®H00799

Chem 265: 1146-1151 (1990) (human)). Yet a further

19 nQihat YuiGbleagl sy faasieeinclulls, 6O&anipM, ulll2 -
( 92%)232 Also suitable for use in the methods of the

galaptwﬂmansfﬁraa?saﬁ@(n e.g) Sefarasaecheyonycenppsba $depelivei alh Mol. Biol. Cell
I or exanpl e, EC 2.4.1.90 (LacNAc synt het ase)
5‘5%1@%%?:@?4 '1.22 (Il act ose synt het ase) (bovine
Agost aro, etal , Eur Bi.ochem 183: ‘ﬁ’il 217

[043§3? AN S%fahlﬁﬁntmrqﬂcepf the invsngion ar T wldhin{ams rEgl, 3-
galagﬁ’bts% fgrgah§e7 iud:géz _}L}%g i‘)bfégtg% ?35 o;s:'K!a é}ﬁl \A(éﬁ?rlﬁg@@,\gl&e(l%ﬂ J. Biol.

Che#h. 272, 3862291‘86289 ceram de gal actosyltransferase (EC
2.4.1.45, Stahl et al, J. Neurosci. Res. 38:
A4-242(1994)). O her sw tabl e gal act osyl transferases
¢) Nulnges r‘f‘%f exanpl e, , 2 gal act osyl transferases
frome. Schi zosaccharo ces ponbe, Chapel | etal,
[043(,@| Slghygrans@éqsps aye agqt@cgtzge ()ﬁg]gg%yltrqngﬁgqﬂ: tl)gt dsguseful in the
recontH lﬁ%{? L&d Ahdibs gr%ﬁ%&fug@s d}ft{ré RS ehNE IR rt}heﬁ??odruce rehcomblnant
sol ubl e orrrs 0 act osy transfer se suc
sialylhransferesss Mertlsb)pr@lmzﬁ SII\KP smhld aCidpwihivhss Rsidlic ad19916)101:]f.or

smhﬁI grgsjef‘rags% éﬁ g% é @e%l %Igrasll%)sg% cgglfsg 1rna e present

inveti¥h BRYhde AL IRSL L DRt ok ﬁuﬂﬁﬁﬁfsl‘fb G'aPIII)h§TS @aqu ’S‘T@G'al I, ST6Gal
cells and reaction ™ xtures of the iInvéntion.

I, STHaal Yorolatee Iy §¢660hINAamt, S |6ﬁlaLNA¢ HnsltdaSB@@dN&d IIII (alheso

] d CVP- [ i i d
siot Pl e s ol et ferea A5 ki3 iy P Sy gy 6 v-
Xiv I{l%%)aggﬁls%eap?&%r &3, 9fsrdﬂﬁ,ﬁaﬂéﬂirg%@rggrﬁﬁlﬁgtﬁs %%ggfalﬂﬁansferase (EC
2.4. B8 Gadnskeys siali@asd td the S6H6-Eaducing t&ifBiGal GM,of STl —)I3Eﬂc disaccharide

or eBieapg.L Séin e A58 EORURIEH Al of dhE- LYo Tl ) (194E Weinstein era,

0 [
Pl T B Ve R PP BheP A 0L 103, Anotter
exeiplasod (&idysianifylate @G 8D t(alﬁﬁ'eﬁ sdal&ga.cﬁ:b totthan&f-ﬂerdacmg
sialic acid_ to the non-reduci ng_terninal

terminal g3l of thetizaerharidg er ghycatije 6&¢ dearided alvd nBzeé rﬁé% ot 4444

(197@{) afll Shﬂegp% ﬁla&gﬁwzggég 12363 Zé??(ﬁéﬂ@%%ﬁ ﬁéxge'trrgfilﬁgf enzymes

1ncldde (Balo[B 1,466NAREL2,6 ﬁﬁ.@]ltﬂan(sfh%ﬂXSeeAKﬂtd’ﬂ;&Wa ekﬁ’nﬁbﬁUszochem
si al éltransferase (EC 2.4.99.4) transfers sialic
219&%75:!3$]o(1t9 ®)non-reducing terminal Gal of the

di saccharide or glycoside see, Rearick et al, J. Biol.
[0435) e nkrefemably fanglycosylation of carbohydrates of glycopeptrdes the 51a1y1transferase

will be able to transfer sialic acid to the sequence GalP1,4GlcNAc-, the most common
penultimate sequence underlying the terminal sialic acid on fully sialylated carbohydrate

structures (see, Table 5).
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(1979) and G llespie et al, J. Biol. Chem 267: 21004
(1992). Further exenplary enzynes include
W@200510701381- G cNAC. .a- 2, 6 si al yl transferase {SeePCT/US2005/000799
Kurosawa et al. Eur. J. Biochem 219: 375-381 (1994)).
Tal{l@ ’53§ﬂalﬁﬁ§f1ﬁ‘éf"£§e¥ whic uﬂa' fh@ GAHBRYGIENAL sﬁﬁﬁéﬂé@ e raﬂta%ée tor
of glycopeptides the sialyl transferase W be abl op
transafbstrate al ic acid to the sequence Gal b1, 43 cNAc-

___the nnst conpm
Sialyfttfibdtétass! ‘Z"LL“ Sfitct S”Ef “LLX S‘*ﬁﬁ*@@?"lﬁ@é@?hﬁiif Ref.
& 3wy TUAOT O } .
STGGHIdh use the GMzhhméﬁimNAc s¢ MA@QZ@@M acﬁ@p&@r 1
bUUbl I d.l |5 J.) ,‘JUL’IICC Cl d.l f D UI ICL.IIIIUI Uy

ST 11355 (1991 Manmybaranot o ¢iNealAcol, 3(3:1[3)h|46mNA<20 1
104-110 (1996)|3) G lbert et 1INeuAcaB|3@a1BplagmN&71

QN=—74 Va Vo Vot Xal

£
2827128276 (1P96) 10436 A —exanpte—of

STX5adIlY| t r ansf er pdMamimatiari s usef NeuAnocﬂtﬁé}atlBhAGmNAc- 1
nmet hods is ST3@El 111, which i N@A@erma@[ﬂl 8d1dNA @S

L0 4
4996 —Thirs—enzyne

bl d.l yl ll TS T 1 d.b.C | QL =\ 4
STQézﬂléI yzes the tMam:ﬂnehamf si al Nevacnd,GGalp hdGENAOf a

Gl b, 4@ cNAC_ gl yc05| de (see €. 0.,

1 JQiCNAC
STOfGH Tbi "ol . 3. BPBPIOCRYIEH 267] Nevdea2 6Gih AGENAdon | 2

STﬁépoﬁgi glt ealf of |”%I mgéﬁ“?:gn of %%86‘& égﬁ%‘i’i&ﬁﬂ&fwnd s 3

ol i gosacchar i_df - iSQ" Septides. The sialic acid ig

1) 11 nk&sthe® emnlGBio/Medtholdes 9f D34TRI3FBN1991)an a- | i nkage
2) bet%ﬁﬁn&laeerhmf%&&laﬁzr1%%04&90@19%) |'i nkage) between
@@e% 1l Yesiol %:égﬁltw}ﬁfzsﬁ -2§27%0(1§9§ yon of NeuAc and
of cu

position i's particular “enzyne can be

l°4%9ﬁ2'mﬁ5%8%ﬂ%58§ TRt Sk, Sudhutth el thedhihods ig STIGal
11T, whedh3} albo Befetred (a2 308alyR2nSiRrade (187 2.499.6)y abids dnzyme catalyzes

Paul son (1994) J Biol. Chem 269: 1394- 1401) and
the tremssen of sakicteatgtadhe6al of216aB), 3@1cm1x@pr Galfd Glg¥Ac glycoside (see,

e.8 p R oh 1L CAE B9 O A kb B Bl gl .

256t D1 59ABLEY) agaROEEFERBIble fob SiabilaioARA aSpaad, heatnleaa bdBarid
A e e[043%@0[ her agliegi ihiesd JTRoRRCRarides in

glyeapaptjdesr dhg siehiaseld inlinkpddo pial mathhe ggmatlpﬁ oém gdikage between
e 8 10 Bob 9 4 L R AR GRABAEE Sl > posiion o

NeBladnd the aapbioasE Satt Tkis phhicslar bhgiedcanrbe Teddhted Sromameliver
al so useful in an econom ¢ an%ffi}c' ent lar
)

(Wengeleetatof Bllal Joraiign  $308 a0 S A e al. (1993)
J. BRI ERBRPLd8Y8578085 7 Kitagawa & Paulson (1994) J. Biol. Chem. 269: 1394-
1401) and genomic (Kitagawa et al. (1996) J. Biol. Chem. 271: 931-938) DNA sequences are
known, facilitating production of this enzyme by recombinant expression. In another

embodiment, the claimed sialylation methods use a rat ST3Gal III.

[0437] Other exemplary sialyltransferases of use in the present invention include those

isolated from Campylobacter jejuni, including the a(2,3). See, e.g, W099/49051.

[0438] Sialyltransferases other those listed in Table 5, are also useful in an economic and
efficient large-scale process for sialylation of commercially important glycopeptides. As a

simple test to find out the utility of these other enzymes, various amounts of each enzyme
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sinple test to find out the utility of these other

enzynes, various anounts of each enzyne(1l-100 mJ ny
w@e@seTnps are reacted with asial o-a AGP (at 1-BOI/De200$/900799

to conpare the ability of the sialyltransferase of
(1-100teURSE ploteis) @t Ydadted viillysoneal IATES(at €l18thy/enl) & @nigasd the

_bovine ST6Gal |, ST3Gal 111 or both ) ) ) )
abilgy gf {hetsiadvigresierasesof inferest atiglylatoglyesmepiidegiroleBypeistdithesbovine

I [ ' I acchar i .
ST Y RRE 0P B s SR, I BERREE "Bl BB copeptiges o
glydopeptides, drN-pinRekolddosasihatides@niaatically tdlessed dhiit ipaptide
Sl alyltransferases with the ability to sialylate

|

baclﬂbqqe)rfm 8e BadgB Place 94 psiale SXCE) rdhis epaluatian. %%ﬁlédtransferases with
P t : Pt .

e RS A Tk el B ph e PRty

STaGd] U aterastnd iff opraSiiGBidrgd-kdale protéss Sordieptil ®sialydtion Chsdlustrated for

I ialylt f h in Fi 10.
ST3e a?gihﬁr&gs &1%(31%?%): ggtggree{}%%%%r}? rsi%ly tra?nvgngerésgs a.‘rlegs E)\?vn in Figure 10.

N- acetyl gal act osam nyl transferases are of use in
d) OhBCAAFhRErbddg present invention, particularly for

bi nding a Gal NAc noiety to an am no acid of the

O-linked glycosylation site of the peptide. Suitable
[0439] D-ecstyigalagiosaning trapblierasesdre pfusesiniprastigihg, thg present énvention,

partnm%;%yti;g}' é@ﬁ%ltg?do(é%ﬂ%%f’iﬁ%@fa& ragggo a%itl Iof }Be O-linked glycosylation site

of thé peptitly.| Saik0d Nsetylpldciamigleat ferdd8 grhaleEbutaks net-limited to,
Biol. Chem 267: 12082-12089 511992) and Smth et al,

a(1,3) Nerestylgtestpsapgnyltragsteasq, o) N-agetslgolscipsapinydieansferases (Nagata

tylgal C ' ra . e [P )
et ol B RO B TS gD T B8 88 Selia Pt it i 3p: 15162
(19PN P4kl plyseptitle BSadehd o AictyiniflMierdde CTonid &WHI.CI BIBH Chem. 268:
enes by genetic engineering is well known. See, eg.,
12681? 19933k . No. 4,761,371. One method invol ves
collection of sufficient sanples, then the am no acid
[044(H quBteductivh afipeotems yash dsshelenzymei Gl Algyl i teommihoned genes by

gon SRR RIS §% PO U P MRt BEaa 0 DRS o nvotves
collbt RIS AR Gndraples! PR tBX BfhafSdcRNsdqleddddF itS@Eme e determined

line Sf9 resulted in the synthesis of a fully active .
by Nigipreal sqqhsneise e pris infepeationiis they ussd torigoletn 2\piNA sloppepcoding a

T W

resulted 6h fhkeyehtsipod Rillyactiod bromBid. Mheiabeaptdrrspecificity of the enzyme is
gl ycosyl ation studies, of synthetic peptides. This work
therndetermuprshissinga wanighantitaiverariysiaff His aane 2¢ids pyrpsadipgdnown

o G OREGPSRITAIE R A GORY LAIGLARTA LI, SGATSn S o
synihketic pspridad. €This evoirln Rasadeth dnistrated thae ceresn ainem avhd/rehidues ae

i nf | fficj h
ovegggr);%errrlataqrqlﬁﬁ %lylézgﬁyégtgg %gmt?cgssggr%g tts glrld ’Smt }egfdlelgsf: 1¥1 stpecz:aigc positions

surrounding glycosylated serine and threonine residues may have a more marked influence on

acceptor efficiency than other amino acid moieties.

2. Sulfotransferases

[0441] The invention also provides methods for producing peptides that include sulfated

molecules, including, for example sulfated polysaccharides such as heparin, heparan sulfate,
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2. Sulfotransferases [0441] The invention al so

provi des nethods for produci ng peptides that include
wa@eiobarmaas nol ecul es, including, for exanple suPCHUSZN05/000799

pol ysacchari des such as heparin, heparan

carr8gintitagd eélated geMPBundaN @uft@lblék@lﬂotf&@ﬁ%@ﬁﬁcluﬁb‘ | foR&kLnple,
sul fotransferases include, for exanple

chondseitiartsulphntensiorase bickes CONA descaihed Re Rulsiagy al., J. Biol. Chem.

2704 G5 RSB0 00Ty Bl Aftentp R s BB fsilinegiyean -

acetglglimosaning DG dsacean Mae/dl-sulphataasterise € KDixon ef al., Genomics 26: 239-241
deacet yl ase/ N sul phot r ansf er ase 1 (D xon et aI
(19931 kd £ 8ngnd zbgommeag%l) -aggty bauagpamiag N-deacetylase/N-

sfp YRS RRSNE LA SABRORIAR e o, Pt Ghom. 20: 227
2276 €99¢) felErikssx ed dladaBl. @em. 269:Bi04B 8- 10141@17(1996}3 huad GDNA
d Err SO tal, J. Biol. Chem 269:
dem{ég@glég%@%ﬁ% ggssion Ng ﬁﬁ%ﬁygNA descri bed in GenBank
Accession No. U2304). 3. Cell-Bound

3 C@zyp&gyj(y[{ywﬁﬁrn@%%ej 0442] In another enbodi nent, the
enzymes l1zedin the nethod of the invention are

[04éf2jly ggggia‘tﬂgr éﬂl%{&ﬁ’lﬁ&tt f@%ﬁ&%@s&ﬁﬁggé‘gﬁ ﬁl}?or ot areré H{vléﬁl!é&l are

transferase$ are
cellPatnd Nycosy]tRR{eEESS. A@]hqughsydﬂyrsahﬁﬂegl&mltmneferases are known

(e ey S PR N RS L Rl ran s hessi Estrraly thiembran

bouﬁ@forﬁrv%&l%%c%é@%th eerlge MEﬁ;F bme e RARLBind & mésSstudied thus
they are not rel eased fromthe nenbranes by sonication

far aagconsetgtrdrie beénteingje m@em&rth@os uheyl are avf releasedUfrdradlee membranes

by G R R B S R el el e e B sfrres have
beerEnt#i COOBE BurfRE INV&RBrdtbatd inleSebrstd CEIRC Gnd it has also been
transferases maintain catalytic activity under

recoghized mabﬁwaeasurfaeﬁtramsf@n@s mmremeoratalytrfeacwme un@rdv@mru@l@elcal

nctr n._of surf I ras for
conP8} ARl B LT PSP b s s o
nnmk@hﬁwﬂﬁ&ﬁ@hﬁﬂuﬁBﬁH@MﬁmﬁﬂﬁAR¥Q@ﬁbACﬁ@ﬂﬂ3ﬁmk®@mﬂﬁ@Aﬁ@HENOMEN&
bheen devel oped to alter the glycosyltransferases
@kpressed by cells. For exanple, Larsen et al, Proc.
Nat|. Acad. ScL USA 86: 8227-8231 (1989), report a
[0443% n ¥l thodsplave been dwelomd &q eltes |t1mwglalcqs®ltmnsf@m§eﬂm@sess¢rhby cells.

det enm:ne ex S5, ell
For S TIE AR R T AP s VAA 85, Lo AR TTELRL Sfor o goneti
approR¥Wtol isdlitacionge BBI\m suehcestiaRIGeinsiat akessidiosl call surface
murine cell line known to express UDP-gal act ose;

oligpsacehgaide stresdyes and &wmﬂag@tyg yeosyltepnstezateni AeDNA library generated
fron?mlRI\?A gs%ha%&f 1%\‘1%' tl{lﬁnﬁc' &IARR 8%t %eresesq}ﬁg-gai]ac%se..[3.-D-

galactosyl-1,4-N-acetyl-D-glucosaminide a-1,3-galactosyltransferase was transfected into
COS-1 cells. The transfected cells were then cultured and assayed for o 1-3

galactosyltransferase activity.

[0444] Francisco ef al., Proc. Natl. Acad. Sci. US4 89: 2713-2717 (1992), disclose a
method of anchoring B-lactamase to the external surface of Escherichia coli. A tripartite
fusion consisting of (i) a signal sequence of an outer membrane protein, (ii) a membrane-

spanning section of an outer membrane protein, and (iii) a complete mature B-lactamase
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COS-1 cells. The transfected cells were then cul tured
and assayed for a 1-3 gal actosyltransferase activity.
W Qob4470188% anci sco et al, Proc. Natl. Acad. Scli P¢BHSB)95/000799
2713-2717 (1992), dlsclose a met hod of anchoring
t I ESal
e L B Sl AP ER PR mlelle) However
the Etaqmmmembd amnlimii¢donlyreorproaanyofic otlbsysten(s anjl aa recognized by the
ranes anni ng section.of an outer nenbrane protein,
AhGTANF 8 OB PR GRoor BEPER AUEETBnce | s
produced resulting in an active surface bound
4. Blagemase ol ecul e. However, the Francisco nethod is
limted only to procaryotic cell systens and as
C . .
(04457 OSSR S iphI e AR LIRS oF 1R (R i usion
protéine theit havd BdzShar onecdnizpmatx astpityrthatésinydivee it synthessis of a desired

met hods of the entio ti.l e f on pr n t hat
YRRt PR g L S P G e cp AR Gl o Pl
catelYiCAPRARBInAn o H85id:9MkolbHRRDERN I6ineaR HORHSticARuctive

usi on pol ypepti des can” be conposed , for exanple,
domein ofl aptaceensdry cagyme.e Thoacsessony elwygiqaatﬁéxtiqdmm eam gor example

catayRolehil B m oo BRI LAE st B o TR e "

glycasyTahmkf&ash, of @itals?mRJa@morpmbaMaﬁq @%@ t&Flttdhstefe cycle. For
formation of a nucleotide sugar that is a donor for

example, p9lypusieqtidg et epepges a@lycesxlﬁmgsi@a@ qaadetoiged, in-frame, to a
poly)nﬂglg{)t\i’c?edth%l eI O% ya?l g‘l{%’lé% %@g V%ﬁ P&X& S%lg ﬁé?%gg’?he resulting

nuc es a agly

fum&ﬁproﬁn ki thefl cathlyzE hevoaly the sgnthediy ofibk fhﬂblledt@det Jughr, but also the
encodes an enzyne involved in nucleotide sugar
trangforefifbe pugar mpacty & therarerptaryaelgeiler dhefusioanmotemesan be two or more

cyclg @B%)Iﬂgsgnﬂ@& R0 o} E}Hﬁe&iﬁ% g’l?(ﬁé(?ldg e(ﬁln-:ﬁc@ U o‘?f?ér'egrﬁaodlments the

Ut al's6 the trans he“sugar noi ety
fusubrhprown: aplales thel (mta]&tﬂzalljf hetiveunensosfatveion noae gbeoﬁyl@ansferases
i nto.qne e reSS|

See ﬁﬁ{:?‘i@%@enléﬁcé"éqée@ %@e nil‘?fi ﬁ?ﬁfg‘efcms ?Sr%ﬁ Pl‘teFFélt mygpw can be
readﬁlﬁr(?iteﬁkfgﬂed 4 M%ﬁa&tﬁ%d ﬁﬁhﬁh§ LhG&ld sYthISlE 'les?oﬂj&onﬁsr@eeOffor

nore gl ycosyl transférases. for ‘exanple
exarﬁpbARCEG’&tenTh@phwloh PET/GAPBOD &N, |Vdn@1 whs pﬂiﬂlsbercb@eWO 99/31224
JI nv 9§ can be readily designed and manuf act ured
on ’ ' ngarious suitabl e fusion proteins {see, for
exanple, PCT Pat ent Application PCT/CA98/0 1180, which
5. Dbl En sas WD 99/ 3 1224 on June 24, 1999.) 5.
| mobilized Enzynmes [0446] In addition to cell-bound

[044%‘;‘ é ylgl?aaditf‘oh% BAIRB&M dnPYiRBY, HIRNp @@ iR AYAASo pO%ided for the use of
enzymes that are immobilized on a solid and/or soluble support. In an exemplary
embodiment, there is provided a glycosyltransferase that is conjugated to a PEG via an intact
glycosyl linker according to the methods of the invention. The PEG-linker-enzyme conjugate
is optionally attached to solid support. The use of solid supported enzymes in the methods of
the invention simplifies the work up of the reaction mixture and purification of the reaction
product, and also enables the facile recovery of the enzyme. The glycosyltransferase
conjugate is utilized in the methods of the invention. Other combinations of enzymes and

supports will be apparent to those of skill in the art.
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enzynmes that are imobilized on a solid and/or soluble
support. In an exenplary enbodi nent, there is provided

w@2@sptasy/| t ransferase that is conjugated to aP@EG2008000799
an intact glycosyl linker according to the nethods of

Purifi@tiodV @ Hepide CUnudde | | nker - enzyme conjugate is
optionally attached to solid support. The use of solid

0444P | t he i nv ' . .

O P Pt B Beq ot B BN a8 o B HEPleh R guriiation.

Howsewer fit sasualy meferted to erotvérdhe proddete Standagdl, aleflknenaht@siques for

the facile recovery .Qf the enzyne. The
recqye P Eoulrl R earies 196 41 DR o thiok lnyss ghromatpasaphy, column
chdiﬁétb@qﬁhﬁﬁ%ﬁ B&hhﬂ%’@d?ﬂéﬁﬂogx%ﬂ%&g%ﬁ%r%ﬁ gglgf:aéaf be used. It is

enzynmes ‘and supports w || arent tot
prefered to use mémbrane fikation, marei prefemblyPatliinkea févajse gametic membrane,

o4 el Lo B KBl o] £ 88
herditgdfeet bivd By 18 Giter@dre Qtet DERYE FérNBstARIMEMbrank ?1?@&[ 'wherein the
wel | -known techni ques for recovery of glycosylate

membrangsraye axleqlas veeight shiefibof abhitcd000 4y ebout 10,000 can be used to

A I hr oma raphy., ion exchange
e QRS RN S RSO A Rl b EEBERSs p en
used ® pmelesdsdnt/or paafynBEBiANE: JabiHatiabd @Be, BIWO 98/15581).
preferably utilizing a reverse osnotic memnmbrane, or

Nangfiiergpembianct g @rilase BF Bvatse gemps membeanes e passenoriovelent salts

> ' i i.nafte d i e
b ARG Y2 L AR LS TR S P B Rboue 200
Daltois, tdepdriding uverthé mehivearzased. alies, vy pioal gsplicationVeicehirides

cutqf f _ of e%out 000 to about 10,000 can be used to
pre ethﬁ msthads of thednessat @VW{%’Wﬂlthe&ﬁ@fr@d an the membrane and

con%ﬂ%ih@%&l@é%ﬂﬁpa%ﬁtﬂi&yﬁ{se osnosi s can then be used to

renove salts and/or purify the product sacchari des.

e . : )e- i [ ranes_are
(04487 3¢ B Fodi S eRPRNRE b mr RO KBTI RS TS, e
partivniatvddbeis] eithel hest beils ordysid fragaleyisalsedinosad, s exashple, by
uncharged sol utes |arger than about 100 to about 2, 000
centpHigaBpR or YHBEHERTRE: ARSORaln dbcarisinmay bs eanceniaied with 2
minepdi | I . .

Co B o BR3P eBiealiiEe pytvpeptice
variait dromeotheainepaitics bp ohant mate stgps seletted okl inpassoaffinity

chrotapa%(?ﬁ% 1y, Fq%ég%g;getﬁo%nggcgg)hggqngleg,og <glt5 iy{gﬁ{;_irsfoethyl (DEAE) or
matdfies Chtendl LeABRnfbthy’ ot %\gfopg%;ﬁ néftgll}nh)g cﬂonia%}?%&lgaoﬁ Blye-

ragments, is rénoved, y cent n
Seplwrose) €VaBIuet Sephitone, MONRaMONO:$deril dtatinrSephyrobs WGA-

concentratged . with a. c rcial ai | ab rotein
SeplEieetoh A TP RE f P en iy LodancEt Phgt oyopear, SP-
SeptR@dtPeNirbiét X depBatbsd, 'SDS'—PAGE%thH&tb%ﬁabE}% sita QR rHography,
nore steps selected fromimunoaffnity
chromatofocusing, reverse phase HPLC (e.g., silica gel with appended aliphatic groups), gel
filtration using, e.g., Sephadex molecular sieve or size-exclusion chromatography,
chromatography on columns that selectively bind the polypeptide, and ethanol or ammonium

sulfate precipitation.

[0449] Modified glycopeptides produced in culture are usually isolated by initial extraction
from cells, enzymes, etc., followed by one or more concentration, salting-out, aqueous ion-

exchange, or size-exclusion chromatography steps, e.g., SP Sepharose. Additionally, the
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chr omat ogr aphy, ion-exchange colum fractionation
(e.g., on diethylam noethyl (DEAE) or matrices
w@oemwsarnssng car boxynet hyl or sul fopropyl gr oupBgT/US2005/000799
chromat ogr aphy on Bl ue- Sepharose, CM Bl ue- Sephar ose,
mo {Ycopiotéih maylbeputified byhfﬂiﬁ@&:ﬂmﬂhﬁﬁga MEASEDOanss4lso be
Con A- Sepharose, Ether Toyopearl, Buty 1?’oyopearl,
emipRresy for v Opaara purdpaiomsdfise, or protein A Sephar ose,
SDS- PAGE chromat ography, silica chromatography,
[0450) o Aenroteassuishibijor, eegv.anetbylpriyylflriride (BMPF) may bedaclyéed in any of

the o8 RBERE B A § ¥ R Bt G e o PR S g et he
gro®it OMREvesIitaRi XontahiRig, 0gr aphy on col umms t hat
sel ectively bind the pol ypeptide, and ethanol or

[048}‘2}2Wiﬂﬂﬂ1 tflélle?nlgfd?rﬁ& | {pbin@fntsl i 9 stdRivhicBYproduce the

opept 1 des produced 1n cul-'ture are” usual l'y 1 sol ated
modhified glycopdptidk of detinventionam Gst toncemratgdusng etemmercially available

ol | owed: b of nore.concentrati . salting- . .
prole eeeEn s e SRoI€ R oBieef e Pnine i betltspllpfigration wnie
FolfivARS theQoleontrallo PSP ahe scedsth 9Nl dp?]zied e RAbable§irification

gl ycoprotein may be purified by affinity i )
maigix divacxamplprasuitable@iiinily mptix they eompridpadigapd fenrfhe peptide, a lectin

o RSAPHEEHUEIHRE 5 AR H050h Qe o A g o

ma@ by e@dbldybe, (HP&:HY1a0 BitERD: bebstiaki HavingPeal @0 DEAB gfugls. Suitable
antibiotics may be included to ;ir event the grow h of
maigoeinciude serylanzide.Amreantdexirpp geliylossy photheriygesymmonly employed

. . u o . e .

in R b REGAIAN. 5 B RABRE R hlsblbeRRRAINAD Suitable

cationreenhpat ectlude vagioas nsolwbleanatibes covairisalgl selfppropel or
concentration fiJter, for exanple, .an Am_con or

carppyyPichiil €1t PEERPapYleapyRs AP BRIy Preferid owi ng t he
concentration step, the concentrate nmay be applied to .

[0452)s u Finably cons arintore RP-HRLestaps gmphyingboskipphobicgRP-HPLC media, e.g.,

SRE S5 LB RO el SATBEL 8 s i it

a p6lypéide & afiaRofiposifibh.e Saat ov all yf thaorepoiag paxfibaivpeteps, in various
resin may be enpl oyed, for exanple, a matrix or )

corsbipatiqnss cantalse; hegrlavesip prsade %ﬁ%ﬁ&%ﬂe@&ﬁ mggifigd glycoprotein.
matri ces i nclude acryl am de, agarose, dextran,

[0453) | Theswdiftad glytnpeptidareishe bivapiinreanimg{em 4 largersalsi n

uri fication, t LV | fN- X
UGB PR L BRI Yoy PPl OB e .
Chiiidt&21296 N1l Ub84). Mty tef@noe@eturibss Voo Saqubmtiul ARBHHRIIC steps for
car boxynet hyl . groups. Sul f opropyl groups. are

purgfigetipe of repibpaat lemandl-1 on g prevrratiye Hf Llosrlump. pdfegnatively,
teclgﬁ'alﬂg L Ce1P S LR Fin P RO 2Bk IS PR i BT 18 Bty TR B dified

glycoprotein.

Pharmaceutical Compositions

[0454] Polypeptides modified at various O-linked glycosylation site according to the
method of the present invention have a broad range of pharmaceutical applications. For
example, modified erythropoietin (EPO) may be used for treating general anemia, aplastic

anemia, chemo-induced injury (such as injury to bone marrow), chronic renal failure,
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silica gel having pendant nethyl or other aliphatic
groups, may be enployed to further purify a
w@oiogpaEass de vari ant conposition. Some or all PBET/URE05/000799
foregoing purification steps, in various conbinations,
neplﬁﬁfs addhalagsetiip! PiodiiddERD aayde fmﬁ@m@ﬁfb@%&u@%u&dﬂ@@cd
ycoprotein. [0453] The_ nodified gl ycopeptide of the
dlSOFdW-‘éWCh@ﬁ brad/sihing Mgy wtplg %9#@5@%@35 éxlzl@lmerm disqash
may be purified by methods anal ogous to those
[0455] s cA ssoedd byamplda:*. ingdrfeadn- aJIFI‘GM)mhnCh grayde6ised Tdr treating AIDS
984) . This.r rence descri bes sequent i al
and gk B atepidref 6&6%&9%1? 58 PR VBHE O RN NG 5 gpan papilloma
v1ru% g:cl:%n abgg%rﬁg %gf;fag?npﬂtﬁh%&%h v%rigsé § o yﬁér}g@é éfmplex virus
(HSW,i dnﬂzfedc¢lla-mte|r frirus (2 Vip deancerd sgﬂwssd}arrmcelil h:ukemla AIDS-related

Kaph Qs Peg R e G b AP e it bk PO RrEplegne, Philladephia

chro%ﬁ%@ﬁlg (gP]Q) -p&ithRecHBhid ¢Haef mid) %e@b§§ﬁﬁkemﬁ\(€MEP FerAB¥Ricer,
br oa range o harnaceut|ca |ications

mye&mh@mqmwlﬁgWUé iwkhmtmgm@@tsmf(d@i@;adﬁaé npek, bgwczﬁmrs as
Wellt <8l 09 8853@&%{aaandad}§or &s o ﬁle%%ﬁt %n% Q@Eﬁ’{% (% ﬁ %W as multiple

Reémo-h nj-ur suc
scleﬁi@fsomﬂl Qddlﬁ&@'IFN&k iﬂdi’dﬁiddl%ﬁéﬂdiﬂg&o tl@e’hﬂeﬂlbéé G586 Plc@ent invention is
Modi fi ed EPO may be further used for treating
usefnlefg’r @B@i@m asgiirtmerdof sthendiseases wndedomdisiong suchrgsifijggren's symdrome

cl er a heiner' s di.s sgase, 55
(an RS BT e Pt B A et SRR e el
ﬁbrdiﬁﬂglﬁ Q4 nhﬁﬁﬂéék@@ta%bﬁlﬁ/ﬂﬂ@étﬁﬁﬁﬂé@ |aphfo8s$ uleer ﬁbﬁl@a& sores), chronic
infections caused by a variety of viruses suc
fatigng wErdrprs; andavemonaryidibrasdy) , coronavi rus, human
i mmunodeficiency virus (H V), herpes si rrpl ex virus
[045(6[|-IS\A110t]amc¢xmap]edeiﬂtafams—lﬁewhiuhrimsse@‘xllbﬁ) t,reatmg((ﬁ‘ﬂ S disocders such as

mulfige S okt (Fiheapr R G805 s R YR, Ay Mo gopetits B or
C, vitd 15&"&981&*\5@5&%29&%% of itlsePQRh ek HBmak Bﬁ%lb@am§ EHBV),

nye ogenous [ eukem a , renal cancer
humegh nmmuoocﬂqfwiamgje NOUS (Hlé/l)klearp@ simplez enrgs (S Vhenfl@adcadlaczoster
.. N b gneer s, as wel ervi cal | asi a an
vira§ 8V SRS ATRES G bt SR L T o ) S etse  eluding
breaBidahbd?! BraBCdaBEQ@SéSlorebial @bl hOMsmbIF Rela iR Fahdc@ head and neck
according to the nethods of the present invention is
canags dasdl celbcartcen getvingl éysp@mmemnmamklmm;er @ng asramncer. IFN-B

modifiktcaiing @ Re 2EBPaS Sk DM iRuhER il SR in Hrating other
dlseh§3§ hﬁ’dTE@Idﬁid{lSq{léﬁé@sst%s Iﬁhﬂéﬁeﬁ@ﬂ Q?' chﬁe'ii‘i’a?ﬁi% ﬁﬁl@lﬁ&)al

pai n/fatigue disorder), aphthous u cer (canker sores),
Hunéihgton's ehdraa.icgliis, dyai inftrenmatinh, pulnramesyt §bibsisrmoadudar degeneration,

hepatic cirrhosis, and keratoconjunctivitis.

-

[0457] Granulocyte colony stimulating factor (G-CSF) is a further example. G-CSF
modified according to the methods of the present invention may be used as an adjunct in
chemotherapy for treating cancers, and to prevent or alleviate conditions or complications
associated with certain medical procedures, e.g., chemo-induced bone marrow injury;
leucopenia (general); chemo-induced febrile neutropenia; neutropenia associated with bone

marrow transplants; and severe, chronic neutropenia. Modified G-CSF may also be used for
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[ 0456] Another exanple is interferon-b, which is
useful for treating CNS di sorders such as nmultiple
wa@edosnoEss (either relapsing/remtting or chroP€T/US2005/000799
progressive), AIDS and hepatitis B or C, viral
tranéﬂl&ﬁ&t‘iérp @érlﬁglfélﬂﬁftﬂ’o&lyceﬁ ﬂi@mll@etmonoﬁlowlfzyt%&ﬁo@éﬁphé}ﬁl blood
human Vi rus human i mmunodefi ci ency
progpmtqrsce@ls{[f(v) COllh@ttq;ljlelg pgtlqu; owil mgce(\fquyyqloam@ilve or myelosuppressive

che%@é%%%;%gzrga%ﬁ rlll%g aflé%%%@léutr%&em caI gﬁg)éc‘fccctusg r‘1'xdsp1tahzat10n

folldwiak uh@uuaﬁommhdaﬁmwmm@ftafmfacamﬁsaamdqah&hﬁ@(@ML) Other
cancer, non-small cell Iun cancer, head and neck

condigiiensror disgaders may pe dspied withqaedified G-g5E mrokedeasthma and allergic
rhinfTR! anoma, skin cancer, and liver cancer. |FN-b
nodi fied according to the nethods of the present

0448 DB O e OB R R s

the MBhb8Yo1 tha PERb@Thventibh iy t@tuRed f 60 ERAVth Glhicticdnditions such as
brain_inflammtion, pul nonary fibrosi's, macul ar

dwagtésg@ﬁbpgtstme 11 glpgirertan,d q;d;uﬁg,ggaghexaa:{muscle wasting, general muscular

atrogl%zr %}1{? S %{néﬂ‘r' ' \{rllet élisa]gr@ﬁ? ﬂ g%ﬁfn ?ﬁil}(ﬁg #_I,pﬁ'jéxer &_)Iﬁigf_ons may
be ti¥R@d usiag nilﬁﬁﬁdicﬁh@ﬂ ihcludd @hmbb@élssyﬁﬂr(ﬁﬁ@ lipb@&Babphy, osteoporosis,

|nvent|on na¥ be used as an adj unct in_chenot herapy

uraefsia, ppEngt femple mferality, bensregencptioneganes diabptey. tipell diabetes,
SRR ai

osteb! %?tﬂhhlf Q:g?oglgée oPtIue Nfegﬁflfngﬂérﬁgﬁﬁggé m"‘%%&nlen%ﬁ%ﬁa NMoreover,
modifigdliGE ﬂmzyuaisrpbmumd(t@ pnmaié yarielsgnaeessed e g o gérelbal It]lsﬁle

neutroq}zg neut.r openi a aaiﬁfﬁl ated with bong mar r ow
fegel“?%‘ﬂ%% §egeBFF&“%%\?8ii groug g, Hethtd Miselr 24UReti f i ed

al so be used fortransplantation; peripheral

[045?11 odﬂ“’éelnl angisy pspeels th@ﬁnvqﬂﬁan provides grpbarmasetiigsh epmposition. The
phaﬁjlq%t%jtlo%[ 08 s'it%e 1881'61}1 ch d an‘flgééu'ﬁg%ﬂap&c%[?aﬂgﬁ lﬁé}{‘tsclnwg%ovalent

recei e or
conjugamehmeapmnmdualgdmmg watasohibleogolpher, therapeutic moiety or

. ut r opepi feyer, antihiotig¢c use, .hos allzatlon .
bwm@r«%mfga BhaRs 4%%%&%@1%% letcshpepridas hspolyBeT. Shpsutic

: |
R R R T RS i
interplobeal ypitweentindi dovalentl YOUAIBH tAbothrtbe pejrtideiand dlie p})lm[pd ¢herapeutic

human. growt h hornone (h nodi fi ed according to the
moidlg Of Bisdh et S ’

%e present invention may be used to treat
@rovvth rel ated conditions such as dwarfism
[0469}, o Rhagmageytieal icpmppsitionsef theimveptinn age sw«bif'eﬁ@r Hpqingcyasiety of

55 BRSO 1B KR by B0 AL RAR o

ur ner
Remtrgioh's Pbavsnaveyridoe Stieest SdacesPutdishindiGdngghnhGhiladelphideP A, 17th

ed. (ﬂ?gé)nﬁgv‘%ﬁlgf %(?gger“?grgptg gsng)éap{gocfe{l%/eryg?ﬁtg: r?gre?S,Sl'czence 249:1527-

1533@@@0grat| on, general diabetes, type Il diabetes,

[0461] The pharmaceutical compositions may be formulated for any appropriate manner of
administration, including for example, topical, oral, nasal, intravenous, intracranial,
intraperitoneal, subcutaneous or intramuscular administration. For parenteral administration,
such as subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a fat, a

wax or a buffer. For oral administration, any of the above carriers or a solid carrier, such as
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osteo-arthritis, chronic obstructive pul nonary di sease
(COPD), and insom a. Moreover, nodified hGH may al so

wheoossad3t o pronote vari ous processes, e.g., gRPCEU&§1005/000799
ti ssue regeneration, bone regeneration, and wound

marlig, lfGosePstaiRs, MaMRSiuind Sedfliedeium satthine] Blldum, Bllulose, glucose,
anot her aspect, the invention E)r ovi des a

SUCKORR PRA SAZFYIN cothepalsi MRy he empkoyphaBiadepadalyamatrises, such as
mic{é@?ﬁ%ﬁ% Eéﬁ,&)d&?@%@%ﬁ%@lﬁ%ﬁt%é}%ﬁ taLsétaD{%L rﬁ(gfe%pats %Qll'rl%rs for the

phafmacetiidal cainbysitiesuiithid nventbe r SEeibldhiedd@adaRy microspheres are
) ci{pera eutic noi eté or bionolecule and a glé/cosyl at ed
discipseddRr grapaigyindt-8 dParpNaget.83h26had/ h73.1¢%her apeut i ¢
noi ety or bionolecule is conjugated to the peptide via
[0464] | Gemotondyl, Yleopharmpgenkital gogposifionseare ppmissicriod sweataneously or

paritaf % riRlspdepahdlc This? SRR afiRac oa T F hgo o parentera
adnithigfratemenhick 83bmpASEBS cbmPHienddissoRRdion $e¥peh @il ifla8 acceptable

suitable for use in a variety of drug delivery _
carrigyprefesabl SaR AGUsOBS EBTiRL e ivene, beifered waten, saline, PBSsand:the like.

[ I | i ' C i cal .
The QUGS A8 SR REILAPLEN S 5 SRERIHE8h g ster
sucH 74 thamdtol(sbBt ol submise,anb tichilosed whd preedrvaiidd 9Gch 4sEDTA and m-

drug delivery, see, Langer, Science 249:1527- 1533
creseﬂg conprpsBioNs PHY ORBIhRivEnasutralbaaseriable aukiliagysubgtances as

. . . r . o .
e B S Dol PRSI b, SR P pjusting and buffring agents,
toningip adjpsting agauBwetsing ngents de@rgeats, andhe Hler i t oneal

subcut aneous or intramuscul ar adm ni stration. For
[04¢83r €Tlie3t dbmPOsititnsshipbd eilized by cdvaivaaltstirddton techniques, or

injectiaon, the carrier preferably conprises water, .
mayshe sterae tiktersdh ofhe resuiting agyequpsobitions Biay e paclkaged éraise as is, or

a | h . N . r.r. | . .
tyorBitfell e fed Bibafiih B A0H1A P frofle BuBfls i pror to
adrrﬁ‘lfjelmthme ,Theqd ofths @mghmtibmetypicallyz mhkl) be bbtwekn 3 @nckl) 11, more
ose, .sucrose, and hagnesi um carbonate, may be
Prefg%fyo@@aﬁ B9 gnesi Rera thqnég]§P3§uch as ni crospheres
e.g., polylactate polyglycol ate%, may al so be ]

[04@?%@@@%@@@&1;@@ hefghycopertids af e deventien pan be incorporated into
‘ bl of this inventi it : le .
lipof HIRIDh PGt by s IERR 1, Bl o RN AR it
for Raparitlg IRSomds, 89 desttiBediigle.g,, 8Z20kal&I. , HaA GRAv. Bowhisn Bjoeng. 9: 467

t he %[Er maceut i cal conpositions are adm nistered . .
(198 ARl O981 Y2013 PaftelM 28 rRY 4887428 iThe targeiing pdliposomes using

aliBtySof thildEiid e ! Il i i
ol ADEIERL 07, KSR SR LRl el fpovn
the gt &sal e dUE. PatespBosl €D A7V 7amnd dgd3t0dd).e carri er,

preferably an aqueous carrier, e.g., water, buffered

[0468)t eStandhadl heehodPBSy cdnplidgardetikg 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.

[0466] Targeting mechanisms generally require that the targeting agents be positioned on
the surface of the iiposome in such a manner that the target moieties are available for

interaction with the target, for example, a cell surface receptor. The carbohydrates of the
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The conpositions may al so contain, detergents such as

Tween 20 and Tween 80; stablizers such as mannitol,
w@orobiraBs sucrose, and trehal ose; and preser vEeCT/USR05/000799

such as EDTA and ntresol. The conpositions may contain
invaitinmaeby attaahéd/toaciisip etk alabofbloitie NpssuRelia fiRRd 3Sing methods

requi red to approxi mate physiol ogi cal conditions, such

knogen tgthesgof skillig theart (g dkyladoruereasylation ok bydipxyl group present on

A e RO RN PR SB0L 5 PG,
Alteroatiesiy, ithndpospirermdyi eafasidonddda Buctoaiagy tief a®Bindor portion is first

sterile filtered. The result$ g aqueous sol uti ons may

incopporgledidnigde MsmtaRe ahdhs time gt formigihe mebranen dThe connector portion
il . i .00 - i i i teril
b8 PR 0 RS L, e 1
mugsiatyodant & osestivey portiah) whieh i chomidatly weaifab® amthe bljucdiB serface of the
from7 an

. preferably from5 to 9 an st .preferably ) d

tipoBbiR OB TPV SR RSiE D St o) pepammal st form a

stableWieibAbofdilhehe RESIHRQMBEAG: Icakﬁo,e}é}dr&e?@ﬁﬁﬁ id 8141 Yater. In some
from standard vesicleée-formng lipids. Avariety o

casgpdt ﬁd’_QSSlblﬁ_éO atfaphl thi tagget agent tehacomyectirpusocrs diresly, but in most

s RSP o8By ¥R S gl 1 52 Sl BPRL s kg

the dorbRdior 2]cenld WhiBR s 1828 mEMBrand FEeY thd thrSdt abbRQE @E®Bhydrate which

., using a variety of targeting _a?ents (e.g., the sial yY

is e&sn%git Basedimepsionally, pHndithe vesicld sirfse¢.l known in the

art (see, e.g., U S Patent Nos. 4,957,773 and

[0467] 6 0Bhepepmpounde pspaisi &y dizr wietiredhaolibe irventaumay alyo find use as
These

. targeting agents to |jpasones can be uysed.
diagp RO FaSTn drcd iergrpley BPYIEY FoBBO B S B userkte lopisetned
infl@hmbiieh 6k 10ADP AReRtais if UGhHias sBpRsRs @i‘h&k}ihgmﬁﬁf&hﬂﬂtﬁﬁ: For this
whi ch can be actjvated QL aligﬁt:achryent of Targeting
use.ghe prmBpousds ger be/labeledwvithi pbphE) drdridempounds, such as
"lipid-derivatized gl ycopeptides of the invention.
[04¢8)4 6B foloyetg mcgmgmsmmpmmdeg ?ﬂluaﬂrd;;cy theeaq?njugetetsimidhmé’thods and
targetin ent s si.tjoned on the, surface of the
of the IE%%‘“‘S‘H@%%%’&&?W %10% ﬁ‘gﬁ%trth‘? ir’:'ﬁim‘i 8V¢Ho8et noieties are
avai l abl e for interaction wwth the target, for
exanpl e, a cell surface ECEMPES The carbohydrat es of
t hei nvention may be attached to a |lipid nolecule
before the |iposonme is fornmed using nmethods known to
f skill in the art (e.g., alkylation or
acylation of a hydroxyl group present on the

F 26 iR oL eeefrapentiy s o QuPHRP Y. “The' | T posome
may be fashioned in such a vvag that a connector
[0469b; tIntsrferon alphasPB s ercpattidtted by adding RGO phmmtenrte 4ang oA EFN

o o BRSO 108 PSR BB B AES it 2,150
mMEEEIIS 80V AECIRERM 8ELC1E 010384 PEIFRIBAS; ankdl0.05% NaNs), was added.
UDP-GalNAc (4.16 mg; 3 mM) and GalNAc T2 (80 mU; 80 pL) were then added and the

reaction mixture was incubated at 32 °C with slow rotary movement. The reaction was

monitored using MALDI analysis and was essentially complete after 72 h

. Once complete, the reaction mixture was submitted for peptide mapping, and analysis of

site occupancy.
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nmust al so have a reactive portion, which is chemcally
avai | abl e on the aqueous surface of the |iposone. The

WO e@s7oa88 portion is selected so that it w | BPET/US2005000799
chemcally suitable to forma stable chem cal bond
Ny hp ; j ARER Y, , Wwhich is
addedﬁe{;?iag?{z gf%ﬁtggﬁe ca};ié%rzﬁcé‘?@%géél% e to attach
the target agent to the connector nolecule directly,

[04781it The intesferonmdplarRfewas tecomstitmedassdéstriitkiobytthe HB@uBcturer. Water,

lecyle to bridge, thus

A P I R e s s, the reacton
b e e, P e oGP g My PR E G P

polysubitacand (.05%6 NaNghe5Eobme addedd M ERATBE- GHNKRE ] 0RLEOTISM) and

[ ' | find di
GanPhq § 218 b CRsipler adieg and hecommpion meis ieaionatesseldh2 °C under
a sloProt2¢ & eRLRAST &freéﬁiohmdrﬂﬁr&f usﬁ%ﬂ%ﬁf}%ﬁé?ﬁd 'Whs found

a patient suspected of having an iIn

to be ¢amaplets avithimebawAPpourdh can be | abel ed with 1251, 14C,
or tritium [0468] The foll ow ng exanpl es are provi ded
to illustrate the conjugates, and nmethods and of the
present invention, but not to limt the clained
-)gﬁgntion. EXAMPLES EXAMPLE 1 1.1a Preparation of
rnitdeRurBen af Bresonadphese(GuiNe A 9kilodnlon asivg CMP-

S4-PEENRa 5@%? onstituted by adding 200 nL water to 4
ny %? %EN a]gagfzb. When the solid was dissol ved,

1.92nL reaction buffer (20 mM MES, pH 6.2, 150 MM
[047NaClThe EFNAul iy 32 GaBN AMINNIL? ~2 Ga ) 5% DabIes B6RAL & (alRRE) was
0.0 @6hgg? was added. UDP-Gal NAc (4.16 ng; 3 nM and
buffegexeieug %‘é sipg2 SgalodplfonMECOHE Hercrmsticcaradriridge and a second
i i ' it h.sl OW-,
buttds 2 NN P PREmMSHER SN AoE, STMNCE, fffse
polysdeb:Dt, and 81058 Blabg)d TirdFsaph-2@IaINA Wk e6dnaitiRd ﬁg&n the spin

ce conplete, the reaction mxture was submtte

.. On
cartridge uﬁg%{hecﬁ@cqfﬁip@fﬁ@,, 1.8 ad-, and bgthi @VBfS AHPES-20kilodalton (10 mg, 0.5

e G REPAR IS RATASD PR 8L s TMSH I Shiopapiss s
was idbubages] at 82 66Sbi 94k edthatow ety hedkniint.t ke ﬂHét?H’W\E}@haJZB-
50 nL, was added to 50 rrgBof I FN al pha- 2b. en
$

Wat er , .
GalNA¢SAHEGr2klodalien Wiay parifiedhusingSR Sewhardsefand SECASupdrdex 75)

7 D . M Modl.2, 5. .
chrort R BEY, T kb CERA el P B i M i
The UDP- Gal NAc (100 ng; 3 mM and
1.3. Preparation of Interferon-alpha-2B-GalNAc-Gal-SA-PEG-20kilodalton using

CMP-SA-PEG, core-1-f1,3-galactosyl-transferase, and ST3Gal2

[0472] The IFN-alpha-2f-GalNAc (1.0 mL, ~2 mg, 0.1 pmole) from the addition of
GalNAc described above (pH 6.2) was buffer exchanged (2x) using a 5 kilodalton MWCO
Filter Centricon cartridge and a second buffer (20 mM MES, pH 7.4, 150 mM NaCl, 5 mM
MgCl,, 5 mM MnCl,, 0.05% polysorbate, and 0.05% NaNs). The IFN-alpha-2p3-GalNAc was
reclonstituted from the spin cartridge using 1.0 mL of the second buffer, containing CMP-SA-
PEG-20kilodalton (10 mg, 0.5 micromoles), UDP-Galactose (1.8 mg, 3 mM), core-1-B1,3-
galactosyl-transferase (200 mU on resin) and ST3Gal2 (200 mU, o2,3-(0)-sialytransferase).

The reaction mixture was incubated at 32 °C for 96 h with slow rotary movement. The
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GalNAc T2 (8 mJ; 8 nL) were then added and the
reaction m xture incubated at 32 0OC under a sl ow

WO od0a0w1aovenent . The reacti on was nonitored UuBCTYS2005/000799
MALDI anal ysis and was found to be conplete within

profRala 2uyh GELORPERS AN AL SRR St
and SF&I{SUM@EX [76¥ctitdmatographiN- The B@dlﬁbn EBdiNRCadid PEGkas vedified using
MA@I)an 1 ol e) from1.1 (above) was buffer exchanged

#lysiSy a 5 kil odalton MACO Filter Centricon
cartridge and a second buffer (20 mM MES, pH 7.4, 150

FYNEL toin M YBfhfon As MhCl 2, 0. 05% pol ysorbate, and
0. 05% NaN3) . The | FN-al pha- 2b- Gal NAc was reconstituted

o] i the S&¢ nd ffer, ,1.
[04-j3r] r@’lrogb‘f'%é%@%{o w%%@eg%k Jising, & f"() egergt a f())(ed
abscrrbm‘foe o 286 hmeweith $TEGeatINATItH FQR1INMTYiptieste r@dﬁ%ﬁ wege bB&sured for a
reaction, m xture. The reaction_was, i ncubated at 32 0C

testqdgjampde Withivtaterand Ruret axpnielse Rietein cppeeninbem wes determined using

20ki | odal ton was purified
em}&?ﬁ‘g&’%g&é%‘g ﬁ%ﬁ%%ﬁ%@ég@é&{l Super dex 75)

chr omat ogr aphy. The addition of sialic acid-PEG was

1é0i ForpenlaGomgf NiaDPradwet ysis . 1. 3. Preparation

of I nt erferon-al pha-2 b- Gl NAc- Gal - SA- PEG 20ki | odal t on
[047431 ribheGhBnEAH B ffamoatained pyrdiegdtadB; pH 6 B,GLDS%Qﬁaﬁﬁtol and

ST3 0472] The | FN-al pha-2b- Gal NAc
0. OS%gO’dSq ﬁ%ﬁ[ﬂé atfv]i’ftﬁrﬁegi*ﬁéecbhgb’gqugﬁl B @ulwﬂ&te@éﬂ% 2.#@@«1

above (pH 6. 2) was buffer exchanged (2x) using a 5
[0478] | dérslotayin MASG IR Vet @Slng@rﬂfﬂomeﬁelc aequilithgeedawith & column beds of

e BERRoRY RSO ASSy t, AED LA B e o

rate Wae cbl’ft%lwdﬂijfagraﬁt}@ﬂmg i, ePl‘bﬂﬁét' shishpRY ﬁ&@ﬁ@ﬁlﬁﬁ onto the gel,
spln cartri using 1.0nL of the second buffer,
and gherirradust glyt t@%ﬂl %s\rmzldnuomcm&ﬁer oRhq uaumg of thesvollected product was

.8 . mM... core-| -
o SRRl s PSP b ol bR ot avot 100
pg/mil3Gal 2 (200 rrU a2,3-(0O-sialytransferase). The
reaction m xture was i ncubated at 32 0OC for 96 h W|th

04731 OV HeGleBtidl ﬂi%%lﬁ%h &
[ :L eq:k:@ itle FORMAIHEIBhe wi ﬁess%rg% %ﬁgrgcll (50 g &2 a{lg ;c]he V\%tfﬂuent was dispensed

as 1 [qu alﬁqlmﬂs in;o 5P nge ph@gas—ﬁeam}hlSSE[ﬁZ adﬁthipﬁ;a:]ﬁpﬂotﬁ@ere taken for
r.ona The dd| n of i d- PEG was
end iR g ER ME opl e slogbait 25,

Concentrati onAssay [0473] Pr otein concentrati on was
23 ePrirpfdokinbhdSmdppect rophot oneter at a fixed

[0477] The pharmacokinetic analysis was performed using radioiodinated protein. After
administration of the labeled interferons by IV tail vein injections into the rats, the clearance
rate was measured as the reduction in radioactivity in blood drawn at specific intervals over

72 h. Each time point is a measure of at least five rats.

1.14 Results

[0478] The reaction rate of GalNAc-T2 was measured at two pH's, a neutral pH (7.4) and a
slightly acidic pH (6.2). Glycosylation with GaINAc proceeded sucessfully at both pH 6.2
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absorbance of 280 run with 1 cmpath |ength of cell.

Triplicate readings were neasured for a tested sanple
wowdok/omaser and buffer as controls. Protein  PCT/US2005/000799

concentration was determ ned usi ng extinction

el B Shoe (AT The PR eyt Weacion e

wasdasierat pét7. gy pt 6.2e PBS, pH 6.5, 2.5% mannitol, and
0. 05% Pol ysorbate 80 that was degassed by vacuum and

[04’59] er GhiNAd-T2 ahé Gall0A2 werd adde@ 47 BlerBRGIOAIPKA-DB \fﬁﬁn‘utatlvely at either
enoved _using a Detoxi-Cel (tm equilibrated wwth 5

pH 6 ginpkl béad h@FealCH@n W@s frllozerd by MadLLdr Dupisg theenzgngtic reaction, a
new in Rl g 08 R e 2B o P anfiint-aibbie-2p-cainiac,

19,435qok)ct sarrpl es vvere appl ied onto the gel, and the
product el uted using the fornul ation buffer. The

[048(3 | H?I%Olﬂgdﬁ&%f ol e8alondt PHYMIGE N"Qﬁh@% ¥Rhedc V\Ms@ubmltted to

formul ati on buffer ovide a protein
analysig éedetemming theqfosiivount smﬁs@un@hmf the{ GG ¢ dththe ;peqsiemd @eptide
mul.ations were steri

gl RS R b B e e fiscmihosh: BoBds mipping wsing

TICWE@MS/MSB@CM 6 dikBst 3 U Jafiha-0B! fre@Ried a‘%ﬁbﬁ‘dé AkBhent of mass
endotoxi n_and protein analysis.” All products were

101%68fM§/M{5 ngpds amineZcidhgavancing of shd pepdide d;as§ Paof]l0THE9
confiRERIINAL ifaichal ol 31&??%%&?%4‘@0%3?! on of the

O T e A MRS T RRL G RR LSO
and CAMIRLSIA-PRGLID KiBsliaRas ! TN fe¥ctidh &'IPN%IHH@E‘E‘ GIINSRESOdCEd the

intervals over 72 h. Each time point is a neasure o
PEGgylafedzpsetefn, whighawvas vmlbhezbyFSéiéSJ PASHE. (AR herah ¢he mactidngmoceeded at

22°C358), SR IF SRR BT LA, MOy B RHEARh s o

70%M>ﬂthe mﬁmambomﬁdgd el 66mettell kd’I@I-aEﬁh@bpﬁaﬁM@-B@ PEG-20

can be seen in the MALDI anal ysis of

kﬂoql%)@t |Télﬁ NAbLH agalysis pethe agwthapd indigase massalgn@f 413,60@;Qaltons the
mas¢ of‘IFg\hQ%hﬁ‘tszH L. 8[41014%812?(@()% -T2 and Gal NAc were

FAterferon bqua(fltatlvely at ei t her

owed

[04%|r i'ng %(f {'1 e %rﬁr% i nalf?{.v[ﬁ?,tgcigﬁqrgeﬁon %Yaﬁ?é%ﬁ Cﬂ]iltéwl?fr %ﬁ Gal-SA-
PEGT&Aftir® ab alsopeoducd\- Bhaddactdh wdd, peBbrided 84ifle the conditions

| FN- al pha- 2b- Gal NAc, 19, 485 Da).
described above. The desired product was detected by SDS PAGE. A one pot, two-step
reaction was used to produce the desired product, beginning with IFN-alpha-2B-GalNAc with
core-1-B3-galactosyltransferase-1, ST3Gal2, UDP-galactose and CMP-SA-PEG-20
kilodalton. The reaction was incubated at 32 °C for 96 h. The reaction was monitored by
SDS PAGE. After 24 h, the reaction was about 70% complete. The MALDI of the product
indicated a mass ion of 41,900 Da, which originates from the desired IFN-alpha-2p-GalNAc-

Gal-SA-PEG-20 kilodalton product.

[0483] Both glycoforms of the PEG-ylated interferon alpha-2b products were purified
using a two-step process. In the first step, ion-exchange chromatography was performed
using SP Sepharose. This procedure removed unreacted PEG materials and provided some

separation of other proteins. The ion exchange step was followed by separation on SEC. A
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[ 0480] The product of the reaction at pH 6.2,

| FN- al pha- 2b- Gal NAc, was submitted to analysis to
waleasHoniiae t he position of substitution of theP@GaUBMO5/000799

on the protein. Peptide mapping and site occupancy
SupBRRRI AL oWRAE wiS Gk dlt8 rethieSr | ;
b usi ng TIOC of LC M/ I\/Belanql g&gngl?;ég?%lgégg Héc?i‘ﬁs %Ml&gthe
glyscmpitmhphres@tandrno@liteylardpietietiena adptag By PEG—ﬁa?d g:]ycoforms of
.. 1018. 69. MS/ VS .peptide am.no _acid sequencjn e
intefi850H alutia WS TRERen 1o E548 Lot BT NG oy DR

é di ﬁt ed_thgt sugar was attached to T106. [0481] The
[04 a|§ ¢ prttyahdata indicatspRatHE Frylapasl atsigaipensd end Baietaie their
antiVthiNgreetspGal NAc- 1 and OWMP- SA- PEG 20 kil odal ton. The

reaction” of |FN al pha-2b -Gal NAc produced the

G - DY ' i s. visible . SDS  PA In. .

(0485 PRI RBLE PrGrIued plGiny WEie ifpell nlg Fotg et il veins,

the A@AC for GO tH/BBteiidNlds-¢ dolloreakd? RATEG.- AR rb Al d
ethat ;boﬁ%O% of the (I)F?%-ral pha- 2b y%a?iéll\ic V\é%ﬂ’]gbﬁﬁhs'

R e T

GalNAdiGalt A PEGR6lsddahon)fwetd bbhbidkivens, the nmass of
| FN- al pha- 2b - Gal NAc- SA- PEG 20 kil odal ton. [0482] The
EX&M rmof PEG ylated interferon al pha-2b contai ni ng
NAc- Gal - SAPEG structure was al so produced. The
reacti on was performed using the conditions described
gbove. The desired %r oduct was detected by SDS PAGE. A
dePrgarationpf G-ESF-eatVAeH\G2) used to produce the
sired product, beginni ng with | FN-al pha-2 b- Gal NAc
-g@lﬂe of buffervefseonemntiated $y3@alfidtration using a UF

e LA AU R 20 S S T  gs
NaNys UDPAGHIN Ad(6ayg SDB RAGE GafAeT2340 L, /08 Ueasd 1 60'mM MnCl,

was about 70% corapl ete. The NMALDI of tﬁe_ pr oduct
(40 phat si¥byers thepsadded gné thesesubitne Putioghwashinowtiatyidred resm temperature

h j I N ha- 2b: Gal NAc- Gal - SA-
or 44 TGRSR 8 N 1 8B R0 5P SOPIRTAR of o mas
ion R6& H8860 €l1902Bendse fis)a I ThB deatbioR higusd wadWuifiddWy fPEd using
ing a two-step process. In the first step

SEC Giypexendngad Shpcste S shs colmmpersiabiindusios phespire buffered
salsge B O 0 00 R e LD A b (RE N A was

collgutat @idioncéhin@tddan abxa30ge, @sﬁ@% Oagrited 5 RIBEhHM filter and the
separatjon on SEC. ASuperdex 75 colum was used to

volumenwaseadiestias tai ligLawimg FBS mh@matelsbuffc;quﬁaiingfpﬂﬁé.9 and 0.005%
J P i
o e BB R GT WA S F M T i nterf eron al pha

were purified to greater than 90% as shown by SDS
R2A@eparation of G-CSF-GalNAc-Gal (pH 6.0)

[0488] G-CSF-GalNAc (100 pg) was added to a 100 pL of a solution containing 25 mM
MES buffer, pH 6.0, 1.5 mM UDP-GalNAc, 10 mM MgCl, and 80 mU GalNAc-T2. The
CMP-SA-PEG-20 kilodalton (0.5 mg, 0.025 pmole), UDP-galactose 75 pg (0.125 pmole),
core-1-Gal-T 20 pL (10 mU) were then added and the solution which was slowly rocked at
32 °C for 24 hours. MALDI indicated complete conversion of G-CSF-GalNAc into G-CCSF-
GalNAc-Gal.
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[0484] The antiviral data indicates that PEGylated
glycoforms A and B retain their antiviral effects).

wQ 0eb85701Fhe radi oi odi nated PEG yl at ed pr ot ei nSP@EDUE2005/000799
injected into rats via their tail veins, the AUC for
BeJt Rrepapatinmef GeGSBGalNAE-SASPEGL2Y kmaﬁgg;(@_ at ed
interferon al pha-2b. [0486] d ycoform A (I FN-al pha-2
b- GaldNRegfiiBER a8 (paapx on) and B (| FN-al pha- 2b-
Gal NAc- Gal - SA- PEG 20ki | odal ton) were both bioacti ve.

[048NAMRICE CBF2GAINA LMLt Rl c%ﬁtaﬁfiréﬁﬂ?@h%cwg&'_@fe%)exchanged into

0487] 960 of GCSF in 3. er "wa
25 M&bﬁfe@g&wm D0P&Y4 NaNg theartusig@. 25 MEOI"%%',\S,%EPEG

, . ' dwith 1InL of 2
oRflonRfch) o g3 EeBE D Reeot = Uik Mokds ot artl SEEGaINAC.I

. =04 and 100mM My (40
CL00R) y SRS bR Eeebhon Biiegb a5 B ednebint J4 ot igots were
takenas timepohas €d, 48 aidPIh} HINBERLE By §PS-FRGROW Gy lzébfht G further
48 hours, LDl indicated the reaction was conpleteé
reacfiQ, wag Oéﬁfef‘f Thegeactien nixore wesamcewra@DRBspim Sidtration (5

o i qn.ni ur.i fied by HPLC
iloMoh bulTEr Excheficl R 2 O ENHOR T A o ptec Efighto 1 mL.
The weosluet wespirifisdngingtios msﬂgﬂmﬁépﬁﬁaoi%ﬁ,'%{}ghd REDACH1399) and

9% espon
srCs BRI ES 10 BEF ke an L b s oton v

. . . . he
bR, BdncustAIed & 8T akijoedalton filter and t
% vol urrecvvas g%lj usted to ?r% ESI g‘g PBS (phosphate

j . . 9 en 80); protein
232232 Lt@?%\t?la} r{%g%vg %g’n%gsﬁ"g@ﬂ %%O?&%%gy;’g |Io ﬁer 2t |( 28 OoLg
H 6.0 : - -
[049@3? E%ﬁg'g W@g(‘:g?'fgcgel %158%’1"%1 érb? -éﬂ% HCEEES’HP%H fomagatien bn%er was
ARBIBL s s By T 3 W A2 f
buffeg @%WO@% NeJ9p-tg altefel viumz of alpputt @ .ngordmmb‘gin %oncentration of
- (1 e then ed and the
| maf e e b S SRS B3GR P 2 0o
O R ke gD g SO Bt S
LG &l RGO O EES S5KRd MU o 48 bpurs2 FaHo@igthetdaation the
. F- Gal. NAc s I Qn
prod B OBy G R 48 St W an s
described above. A total of 0.5 mg of protein (Azgg) was obtained, for about a 50% overall

yield. The product structure was confirmed by analysis with both MALDI and SDS-PAGE

2.4 Preparation of G-CSF-GalNAc-Gal-SA-PEG-20 kilodalton (D)
2.4a Starting from G-CSF-GalNAc

[0491] UDP-galactose (4 mg, 6.5 pmole), core-1-Gal-Ty (320 pL, 160 mU), CMP-SA-
PEG-20 kilodalton (8 mg, 0.4 pmole), ST3Gal2 (80 uL, 0.07 mU) and 80 pL of 100 mM
MnCl, were directly added to the crude 1.5 mL of reaction mixture of the G-CSF-GalNAc
(1.5 mg) in 25 mM MES buffer (pH 6.0) from Example 2.1 (above). The resulting mixture
was incubated at 32 °C for 60 hours, however, the reaction was complete after 24 h. The
reaction mixture was centrifuged and the solution was concentrated to 0.2 mL using
ultrafiltration (5 kilodalton) and then redissolved in 25 mM NaOAc (pH 4.5) to a final
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25 ni M MES buffer (pH 6.2, 0.005% NaN3) then 5 ny,

(0.25 mmol e) CMP- SA- PEG (20ki | odal ton) was added.
wao-2ovaloror3s 100 ni, of a 100 mM Mhd 2 sol uti on aPdI/US2005/000799

SToGal NAc-1 (100 i) were added and the reaction

: t i quots were . :
IELEY Sy TSSRR: LOY il s O S A Bropg e
congi-aRAGEIngd speu filidr (3, kilodaltar) tahé the resiatié pivifedSturther using SEC
(SuObﬁeryﬁj' fgh_e reactj.on m xture was concentrated by, '

g% ?‘f{ t[} |c8plce(n§amn} BHag ¢ Shin ’ﬁlygg & ]g,loc@@g%ﬂ)g@yotem was diluted
to 1a8B Sk femuilMiNeKEer Q:&ﬁis‘ﬁng)of PG S0 ﬁ'ﬁja%jgcg,e&Ob@A %owﬁbrbate, pH

The product was purified uSing 10on éexc
6.5,(agpigapHatrd gt pREIMMNREOATatiqH 850 )uggroteBEter @BURLE The overall

. . RBS T 2 005% t.ween 80, /mn). The
ylelég‘éﬁsrsgg"?ﬂ}&mg’éﬁll%ﬂgawpFcli}]&ntrat ed to 0.5 nL

and ,spoged.at 4 OC. 3b OnePot process using '

STo&IENN Z’F”«S’(JSPI"&C'@S%T 0490] 960 ng of G CSF protein

%sso ved in 3.2 nL of product formilation buffer was
[0492 Kt e CEG-6T $HR k) wasrcenpeviratesl i ypifilterd kilodalen and

. . i i o 0

rccogB04 (ERRTSMES Bttt GR NIBSRMLALT HRtHoR Sogme of e -
CSFsodutainwascathestdd tatabout lof&lgAnUEﬁ@UDP-GQIN@(V\{Glﬁg) (‘Tall\NIAAc-_;_f 22 (80 uL),

0S8R komabporicaba. e o WS SRR bilinton
Sl 80 BISCRME, RES TR . e

resuftolg roiniturg walsénqubated iab32 G for@8dduct was purified using
st andard chromat ography condi ti ons on SP- Sepharose and

descri| ve. Atojal of 0.5 ng of protein
?E%é%?" "%‘?Z’?’Frg&‘)’” 0L/ a 50% overal | yield.
e fra t ,structure was confirped by analysis wth
W“%Et MD%GWSSD@-S peidermed.ps desssibed in Bxargple 1.4.
G-CSF- Gal NAc~Gal - SA- PEG- 20ki | odalton (D) 2.4a

Shasits BOLRSOH TSRy [0491] UDP- gal actose (4 ng,
6.5 mole), core- 1-@GIF-T1 (320 n., 160 nl),

049@2"3-5%?’ | | e)...ST3CGal 2
[ ém 0 ni, s B%Q?Faeld%g gg%g%ﬁéﬁloﬁgg‘%ﬁﬁ#/lsm%eé}“ﬁ? sammples were stored
at4dCrectly added to the crude 1.5 nL of reaction mixture
of the GCSF-GlNAc (1.5 ng) in 25 mM MES buffer (pH
0),fro anple 2.1 (above). The resulting mxture
%g‘é}#”ﬁwpgg’éd%"%’?"(fé ?’8?‘06%5’1’?‘?865@9 however, the
reaction was conplete after 24 h. The reaction mxture

FASyife tHer firk idlc]
g S 8 LU s o

0.2 using ultrafiltration
purifieagion sip\ie enevemniANAMAE oth uB)Pegylatedf G+CHR oThnspa mkthod is

avail%ﬂéfayl;ft)? t;ﬁg %tuﬁﬁgﬂ%\%;q%ﬁfcoggé}jla{tiec? %-t‘§f«" Wkt }Slg)s l%%g t rc)lcl)g eén }nli]t?al

I'ons
purificatio on a gel permeation column.

2.7 SDS PAGE Analysis

[0495] The SDS PAGE was performed as set forth in Example 1.6.

2.8 MALDI Analysis

[0496] MALDI analysis was performed as described in Example 1.7.
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concentrated using a spin filter (5 kil odalton) and

the residue purified further using SEC (Superdex 75).
wa\Raoso7assmicentrati on using a spin filter (5  PCT/US2005/000799

kil odalton), the protein was diluted to 1nlL using

bor Weh@dd pappmbialarsansi sting of PBS, 2.5% mannitol,
0. 00 Aapolysor at e, pH6 5, and fornulated at a

ot [T =TARE o}

(04812" Bt I 428 v PG R Sl P o k2 o
+ in FIG28. 2.4b Startingfrom G CSF [ 0492] 960 ng, of

G I0SPrdt@inXavicpniraiorcdssognt r at ed by spin filter (5

kil odalton) and reconstituted with 25 ni M MES buffer
[0498]H Brofein Qofk2nbiaiNaNGds delérenihaat sl dey@ibeddn Gkample 1GCSF

sol ution was adjusted to about 1ng/niL and UDP- Gal NAc

-T2, (80 nlL), UDP-gal actose (6 ng),

g’o’r’gwl"d@ﬁfw '(’fé'@”rrL 80 nU) CMP- SA- PEG (20

kil odal ton) (6 ST3Gal - 160 _nmi, 120 and
[048C1 he prodaet was rrmleteﬁuaﬁ/ﬁ%tép foRyanygle d. é)dded The

resulting m xture was incubated at 32 0OC for 48 h. 2.5

g&ﬁmggfogg,ebyﬁg% Chpgmat ogr aphy [0493] The SP

epharose was perfornmed as described in Exanple 1.4.

us 111SEC was
[Osé‘)e]r f g’ﬁ@a"%s ki éigléoermqég%%&%ﬁpqhﬁx#qégiﬂe purified
sanpl es were stored at 4 0C 2 6a Hydrophobi c
2r13e Call prolifecdtionnmssaygr aphy (H C) Follwing the first
step of chromat ographi ¢ chromat ography H C can be used

0568 2ASGCBFpridYfdratidhtskFNwith NFS060 IDe: aﬁﬁﬂi'ﬂm Bélllise were
[ of] her thn un-Pegyl ated G CSF. Thus, a neth

perfoymed agsioeding fo stpdagdpropeduaes. Jrhegrlly W@dﬁé@gi urép @&@fdislﬂate at

2 S SRRl Ml U Sk s gl 127

nMSDS nMCiE6 WRE OpSeiNI00 RivD), ashesmtalt}o]PEG-ylatedEKﬁ@SF andlogue, and
Anal ysis [0 Si S . was

PG aigd SECSEAR ot EXaHBP & A bV P e AR SRS from Bxemple 2.4
(ab@ﬂﬁl Bfﬁé ﬁelis%@rsz,]m UEX%SI E3‘ﬂ‘t@§hﬂ@{%ﬁ§' Wb&loi‘iﬁétrmq{ 4B was

traterin r ot el
usedlrtm dﬁenrmae thercessabylity.

2.14 In Vivo Activity: White Blood Cell (WBC) Production in the Rat

[0502] Two doses of drug (50 pg/kg, 250 pg/kg) were examined for each of C, G-CSF and
a chemically PEG-ylated G-CSF using mice. Blood was drawn at time points of 2 hour, 12
hour, 24 hour, 36 hour, 48 hour, 60 hour, 72 hour, 84 hour and 96 hour, and the WBC and

neutrophil counts were measured (FIG. 4).

2.15 Accelerated Stability Study

[0503] An accelerated stability study of PEGylated G-CSF, C, from Example 2.3, and
PEGylated G-CSF, D, from Example 2.4 was performed using a buffer at pH 8.0 heated to 40
°C. 72 pg of PEGylated G-CSF C, was diluted to 8 mL with formulation buffer (PBS, 2.5%
mannitol, 0.005% polysorbate 80). 1 mg of PEGylated G-CSF D, was diluted with 16 mL of
formulation buffer. Both solutions were adjusted to pH 8.0 with NaOH and the resulting

solution was sterile filtered into pyrogen-free tubes. The samples were slowly rotated at 40
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[0498] Protein concentration was determ ned as
described in Exanple 1.9. 2.11 Product Formnul ation

wQ 00090701Fhe product was fornul ated as set fortPCT/HS2005/000799
Exanple 1.10 2. 12 Endotoxin Determ nation [0500]

°C &rickliqosisi0.8asL petertakicned tinrpsiats Jf@r idur, 72 Houasridel 68. iblirs.

.13 Cellproliferat S 0501] A G CS
An V%f» Pegperfqrgied ﬁ@gﬁﬁ%ﬁlf Pﬁ%éﬂabas&@mﬂheﬂ@@%@lg ¢rand FIG. 7).
cell line were performed according to standard

R RC PRMLESRadlNG gg,\}é) s were plated into a 96 well plate
at 25000 cel I/n{) the presence of different

O ERE E5T B4 S s
perﬁnﬁ&ﬂ: agptdl7agioe 15 antutBEiyd wieldIGnePby & S‘B(D(Suﬁmlma Re0)pusification.

above), and PEGyl ated G CSF D.from Exam
OHQ%W@ the fermudation Grétes PHvamdi usted e SMéh? B?OT%B concentration

‘{ﬂl{}p 5|mstr|c MIT assay was used to determ ne
]il [ |I|ty 2.14 In VivoActivity: WhiteBlood
Cell (WBC)Production in theRat [0502] Two doses of
g ELE8 gy, 250 ng/ kg) were exam ned for each of
C, GCSF and a chemcally PEGylated G CSF using mce.
[05@5]ooAnitisa dssaywaatutitizetetopmantify thd GO derivatiRedimunt pl2sna. The
hour, .36 hou 48 hour, our, 72 hour, 84 hour and
pha%awtlcéﬁﬁftfﬁ@%@né‘ﬁg?%egtrophiI counts were
nmeasured (FIG 4). 2.15 Accelerated Stability Study

Q%Oﬁ},ama@,m;@hgm,@d stability study of PEGy| ated
from Exanple 2.3, and PEGyl ated G CSF, D,

OB B LTS i s
protdidsuterd radiol8balerl and etdmlhmtemd Izt Notailbrefd m;ec@E’Bﬁnthra&OA)Clearance

0,
roteCTBaeBteqts T TR CHIR A By DIPOH (Haaka SRECHA vl over
48 RAkD E&‘hlﬁrhé)ﬁb‘inﬁ"@ésea ﬁ‘l@héﬁ%é 81 sPhbSrafs. W th NaOH and

the resulting solution was sterile filtered into

052 SGEASRE 485 TS AL AAER- U P Bt

pro@irhadr9 pg af indabsededapmdteis Ih adkhﬁon fnthk piiod behg drewﬁ @nalre@imted as
usi SEC ( Superdex 200) a cri bed apove (FI.G
desgrﬂhfﬁpaub@e asmg. W afsofo Pﬁe @F@B@Pﬁnﬁgl WW]?CI@@S‘# The

proWBSpdlRE W8 BRI M URR A B BRh ARty N Ratd SR EiMse sthidies is shown

reaction was
is FIG. 2, FIG. 3 and FIG. 8.

[0508] In the second pharmacokinetic study the unlabeled G-CSF derivatives (30 pg per
animal) were administered by IV tail vein injections into rats. Blood samples were drawn at
the time points indicated and the samples analzed by the G-CSF ELISA assay. The data is
shown in FIG. 9. ’

2.19 Results

[0509] Human GalNAc T2 transferred GalNAc to G-CSF expressed in E. coli \ using UDP-
GalNAc as the donor. Depending on the pH of the reaction buffer, one or two GalNAc
moities were added to G-CSF as determined by MALDI. Addition of the second GalNAc

‘proceeded slowly amounting to about 10-15% of the total product. One GalNAc could be
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performed at pH 7.4 for 15 mnutes and was foll owed by
a SEC (Superdex 200) purification. Once purified, the

wo orosb@ss on buffer pH was adjusted to 5.0 andP€TES2005/000799
protein concentration was determ ned by A280. 2.17

seletivebPadeday (-0805h cbavérkios §iddSeHbVeRS0%! by adjﬁsimthhe pH of the
quantify the G CSF derivatives in rat Iasrm The

reachiRe SpREBR fhePite.r 2ddition offhe %mdrﬁaINAm c@culged whergthe reaction was

perfg{]ﬁ%gaoé%%&le@n%r rredz[ EQ@or tﬁ%\ﬁ’fl F st pﬁlﬂﬂ (tZI)JkI nefllvalem metal

ionssih llhi@lreﬁétiﬁrﬁ I H@tld&amapplag o ﬂﬂhrezhcﬁﬂbn @iﬁ@ﬂlﬁtﬁﬁhtﬂlhﬁéd& thadtheypredominant
i.ons Cl earance r at

(#@ vein inje %;[n]&\]?ﬁx ag was . .
produih e acistion Has AAITIOR PEHAINAG hisaBion i yihp ARG SHE of O-linked
gly%gfl‘épo@ﬁl AREHAfiAE S}}sfétnfsr W aI‘h% SQ¥dHd GANAQU AR obF@rggk%d tHE amino

was a neasure ' east five rats.
ternfipa gieplidafrhgmeid ofity-C8F @@S@wﬂﬂa‘cmﬂd aceumvetshiieonieeLed
per animal (~1 ng of |abeled protein and 9 ng of

[0510]I abied mdctmhaife} GSF-GalNaddwith STeGaNAe 1 b&lﬁ@l&nbﬁ: innglse) and CMP-
descri bed above

sA-EER 2 Blion Provideghiat Broduaici- Sng e Arie ol ipation, which
WasWe Figdl B MALB&\S%I#E gﬁé?ﬁ;hg @ FAHBLSDL A determ1ﬁed by ISIgS-PAGE

|oaC|V|t mthese studies 1s s
\. ’JFHeGB CHSF- GhﬂSIA(SccmMjalﬁd) & figthef Bbﬁg@ted nsih@eorsdeGadT and UDP-

el R REIE Shmalels SOt P e Asy Py bk A 3 ation of
this itk @i 4O Vith Y18 Gall $nd EMEAGA SERLE %lﬁ@ilﬁ)nC{ﬁ@Hgf)}o@fdea % product

time points indicated and the sanpl es anal ze
G-CSFaSHNAG-GAl-34 FIO-2T ki odrltoa in overal wieldsnoffabGut 51)% 2. ]Iglese
N I TR EE AR T E—

frontl GAOKF oPRP E&db%twln&meaﬁte@,f It hRsd fadibi Qﬁﬂ@&fﬂcﬁdlffe&ﬁee was
or two noities were added to G CSF a

obswcbinmmmﬂl Ygldibmiusing eiien anpseachf t he second Gal NAc
proceeded slowy anounting to about 10-15% of the
[0511(])t alhepprodunts of the gly@aﬂymmnm@ytoMyMiohvedeioaﬂmm puoified

usmlgﬁt omlllgﬂglo%ﬁ) Yc?né%{g & %%‘tqo fo’%l'?e;:/lgltl ég%%gﬁbyte uqsx}eaﬂ% unreacted
G-C8F drh@ g%@ﬁgte@%{téfﬁfed%@su(ﬁaﬁdA%? GratNVEc-CRAG v é%%y unreacted

Eerformed at a pH between about 7.2 and 7.'4. Both
CM fﬁfrﬂ?ﬁ:ﬁzﬂbkléodﬁ@@h\u | Thei SEL etap remeqved remmmgrummted G- CSF and other

protlelﬁxg:c a?%laar{?igémqﬁe Q%?gsa@gqn%%ﬁtsgse udeddt ﬂeopr}ogesg\q l'ﬁl@SG-CSF's
containing the GalNAc-SA-PEG-20 kilodalton or the GaINAc-Gal-SA-PEG-20 kilodalton
had identical properties and retention times using these purification methods. The final

products had typical profiles as shown in.

[0512] Once purified, the PEG-ylated proteins were formulated in a PBS buffer containing
2.5% mannitol and 0.005% Tween 80. Initially, pH 6.5 was used in the formulation but
aggregation of the glyco-PEG-ylated protein was a concern (see below) so the formulation
buffer pH was lowered to 5.0. Literature reports have indicated that G-CSF aggregation is
prevented by maintaining a solution pH between 4-5. Endotoxin was removed using an
endotoxin removal cartridge using sterile technique. Protein concentrations were typically

adjusted to concentrations between 100 pg/mL to 1 mg/mL as required for biological studies.
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product of the reaction was addition of GalNAc to

t hreoni ne- 133, the natural site of OIinked
w@bkgosomaBat i on i n mammal i an systens \. The seckPemUS2005/000799

Gal NAc was observed in the amino term nal peptide
EndbtoagineitulstionSwest-typivdlly deloos3 Kl atle thiz ppesesd. Bite formulated

t hr eoni ne- 2. [0510] The reaction of G CSF-Gl NAc with
produrtscap Rigred af 4 {chi cken or nouse) and CMPSA- PEG 20

ki | odal ton provided the product G CSF-Gal NAc- SA- PEG- 20
[0513]| oblg mr@ductWﬁmeMIw infvitselcdlprofifemttionissdy using NSF-60 cells

sn GBI M 5 RO 5} SRBES Ppgpon

GalNAonGt AL 20 Kilo gal el R odukt atre EfRbEvdIDRsahied @ﬁleprbﬁferatlon (FIG.
provi de conpl ete conversion to G CSF-Gal NAc- Gal Y

)- A yco-PEG ylation of this internediate with ST3Gal 2
and CWVP- SA- PEG 20 kil odalton then provided the product
[051d] Csten aedebenatedatabBity siEdy p@s Réfadwedionrn dhemicadly ABG-ylate G-CSF and

e e Tl T L Y

and ﬂ&ﬁteﬁ@éraﬁlr@ Wals E’@sd‘dﬁ@ 20 G CSan@lesiviedre BlkEE 05 &‘dcﬁtp@&em at times 0, 72
i nterned In these studies, little or no

and 4p$ héFEﬁc@an@dHGe F3eChericatly BEErited (-61SH viss abserved to aggregate
en’ug ){/@gdg} ﬂ&?é Q&ﬁfhor{s%ﬁﬁllx Il’é%ﬁ Eﬁeldd‘é‘fﬁ a §1§ ercli]ex ZO\QBCIl%omatography

Ion oOr at’l on I ons

waspigéd fol separateithg a@regmézl meltﬂoragh e ngbcﬁﬂjﬁQQtB @R C8RWGHNAC-SA-PEG-
The i on _exchange step renoves the unreacted G CSF or
20 kilodalian alspstorme aggrﬁgaé%r?b@ﬁ viere senaehlomying PECa theageregatjon
Il EoTelY Leact ed CMP- SA- PEG- 20 kil odal tonY The
OCC%% V%taé%@enov% Q{emal ni ng unreacted G CSF and ot her

0503 P 0 - S GG TRL B8 R g

A csHalldvetin Satuli-Grag Alsk ipeFoihddrid to tHeeactual radiolabeling to determine the
Gal NAc- Gal - SA- PEG 20_ki | odal ton had identi cal

extept ofgistqeaion ARl ossiahtisimmethedalogy fwgemﬁ@@e any aggregates formed.
UseRY U AR 0 EARP ol 238 bRSlccoR B Rgled e 4G ki, 5

SEPisthy/d Styeetdg m(badimnmmmoxfedrﬂwh@r@htesmnd pRB&déﬂxhé @fonomeric,
ont ai ni.n nni tol . and 0.00§%

labefqg; rpateyisl %léﬂgr?egﬁmera%@meﬂ UG 11 bITEIeq £Fa8Anly Rhe use of the
f
fornRAS BRI RATa agér@@at@ny&l%’u? g%r ?(ft&ﬂ_c@ﬁﬁ{%ﬁ\?/ e vc\lla bg measuring

concern (see so the mul ati on
theahsmﬂaae@betm‘\z@o 0. L| terature reports have indicated that
G CSF aggregation is prevented by naintaining a
[0515p| UFlieansuis o tievaepk 4ty ifwddsdrakig)GVeST, cefically BEGRglated G-CSF

n _endot OXI n renoval artr| dge us sterile .
and ﬁ@cﬁﬁﬁ &SFseatugnts | nvlig%ertry%ﬁeebwyhown in FIG. 3.
In thr'?rsg tﬁf}‘ %@o&@an‘&%b(;tgﬂlfﬂr@&g ?o | C gsglrtlélxggre%g@'ﬂgd %& r;fdloactlwty after

as requir I es
v adaiilniatlrasttdnmfsl Owey o G- ﬂSiFazmhnggateqieomtB Ebi dhtalfisont both blood and plasma

protgl ar y 1n<ir cate ]’cc}% ‘H}Je Igé(? gonjugate and Chemically PEG-ylated G-CSF have
identical clearance rates (FIG. 3 and FIG. 8).

[0517] The ability of the G-CSF derivatives to initiate WBC production was then examined
in a mouse model. Each test compound was injected IV as a single bolus and the induction of
WBC and neutrophils was monitored over time. Chemically PEG-ylated G-CSF was the
most potent protein tested when administered at 250 pg/kg. The PEG conjugate (G-CSF-
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products are stored at 4. [0513] The products were
tested in an in vitro cell proliferation assay using
wWOBBsemieel | s sensitive to G CSF. It was obserReriUs1v85/000799
bot h the Gal NAc- SA- PEG 20 kil odal t on and
GaKJShﬁkd\&A REG-28A DAalkid) dathice d WRIE pebdutSonser ﬂm@@tftﬁ@ tdnveedetee as

njtiating.cel atlon(FIG [ 0514]
CherptoiEPEPade SERPey 51 elbEmd Tparetieriban GnCSF ata simila
lly PEGylate G CSF and C
Con%%ﬁfgsn%ﬁGal NAc- SA- PEG 20 kil odal ton). The formul ation

buffer pH was adjusted to 8.0 and the tenperature was
EXAMBEE 30 40 0OC. Sanples were taken of each protein at
times 0, 72 and 168 h (FIG 6and FIG 7). Chemcally
[05PHG ThizterdmfleC@iclvvas mﬁhﬁﬂrcumﬂaqh@ca@g{t@c@ﬂiseha nﬁttdcﬁlhé/ changes
under i‘?ﬁ%‘g conditions within 168 h. SEC using
intraglge Qy, BYEPyHHAR SHesa pfry SSRiRE oagh.raom@e ge@wapsamopmeferably

proﬂﬂélcﬁscgﬁ%g 1té|111i ﬂ%ég@ a%gﬁ?(ﬁl[ ch%é' %%glgn%eo of G-CSF or any modified

veragythegeatf.eds tahaferame eheslgﬁamahd) ecul sviligtypEG-CBR8equence is shown
b 1a‘?gr egation occurred at a much slower rate. [0515] The
©YVyco- PEG yl at ed G- CSF was radi oi odi nated using the

Bol t on Hmeﬁmmswm@t@d VRﬁIQ@)(ﬁMq}’?EKi(% s0

performed prior to the actual Ttadiolabeling

det er mi nEYKh&HBERnV LGRS (i PgWARLS SRS Q AL t2ABCLSQ a

The. Bol (e ALY B o R AR BRED SR ol Lo TRy
aggr egat WR@SEHONAIMAEQBIQBANITFARISS ABORRAMGENINASHL

200 colum_renoved the ag regat es and provided t
 mononer | @SFLREYENEY FRHEAQR (SEQWMD NO:Rksul ts vvere

obt ai ned using 1251 | abel ed reagent. The use of the

formul ati on m nim zed aggregation on storage. Protein

ddniVefarminad Myeatiensed by nmeasuri ng the absorbance at A

105741 HindBs B ieHginel @isnte e tmyisie widiivba CeCEBRVARRLGPA (SEQ
ID K09, REG 15 4aSFis Sty M‘)@I‘Tbﬁg@ﬁen g3 '@z‘ %Tﬁeégg”gﬂ%géﬁg h,0and m

redgent. are shown 1 n s Stild

are fintegess steqide®bmill t813g énd AtdBAsPbRSHEX VI8 bR OO mhedr Sé}r When more
radi oacti vi té after IV admnistration of 10 ng of
thanregH X dhpadyQtie Theer et the ﬁeatltyaafethésne amibtieshs hidepehdemty selected.

WA BRI, -SSR ok B SEE A 350250 6 Y08

starihesqaaee. rates (FIG 3 and FIG 8) [0517] The
ability of the GCSF derivatives to initiate WBC

[OSftU‘lOdPi%feh%ﬁeW%ﬁ fegﬁ[éhﬁféam ned in a nouse nodel. Each

st conpoun Injected IV as a single bolus and

the W%E‘(?PA %eq D NOY

M'QTPL*GPA (SEQ ID NO:)

M'ATPL*GPA (SEQ ID NO:)

MlPTQGAMPL4GPA (SEQ ID NO:)

M'VQTPL'GPA (SEQ ID NO:)

M'QSTPL’GPA (SEQ ID NO:)

M'GQTPL*GPA (SEQ ID NO)

M'APTSSSPL'GPA (SEQ ID NO:)

136



10

15

20

25

30

WBC and neutrophils was nonitored over tine.
Chemcally PEG ylated G CSF was the npbst potent
Wee@sernsg est ed when adm nistered at 250 ng/ kgPCTE200E®0799
conj ugat e (G CSFGal NAc- SA- PEG 20 ki | odal ton) i nduced
WBC M’@cHICPtD GRAI(GEQ Mv3I0:) he sane degree as Chem cally
PEG yl ated G CSF at: 250 ng/ kg, and far greater than
G CSF at a simlar concentration. EXAMPLE 3 [0518]
P dnietngtletatipe Sitedes amino aci d sequence nutations
t r 1
053 B B i RN L TRy CRAPEMTRE GP (sEQ D NO)
is repisoedwaﬁh M’ TP, B,@PefWhabinyh, prantlir A igbiistichg fBdrh © tb 3, and at

0. acid wild-type sequence of G CSF or any
lea%a? pfidﬁva@{ig Brihree ns%f\"/)(l PR gre e pEnebX; Rend f5isdhien Ser, the

1del"i’t?c?5@f YHXE%IE%Y@%% ngr i @p&%&%ﬁ%%@%%ﬁéﬁﬁ%r superscripts denote

the Pyiti @HPERE WintieHB! GirPhA P BSEPS QA g ASTeRC: .
LHSGLFLYQGLLQALEG SPELGPTLDTLQLDVADFATTI
[05 RALGRIGAMBAEASAFQRRAGGVL VASHL
FLEVSYRVLRHLAQP (SEQ ID NO:2) 3.1 N-terminal

Mut ajjt e, N-term nal nutants, the

NteMm%EE%b%iggmq]ﬁg)pe G CSF, MLTPLGPA (SEQ ID
NO. )MIWT@W mw NoO:g) t her MLXnTPLGPA or ‘
MLBOPZ1nXnTP Wher ei n n, o and mare integers

sl eeVEdPASbGPASEQ D N&®) at | east one of X, B and Ois
Thr han one of X, B and Ois Thr or
Ser, Mﬁg%p&%y&%ﬂg&eq g)ese noi eties i s independently

sel egjt B pear, superscripts denote the
posnhgg o%ﬂht EQIm no%gm dinthe wild-type starting

setuﬁTEQTPQSEQ]I[anf@rred exanpl es i ncl ude:
MLVTPLAGPA ( SEQ ch MLQTPL4GPA (SEQ I D NO )
NnATMIEiiﬁP((SEQIDd\I )) M 1PTQGAMPL 4GPA (SEQ I D NO)

MVIPHEERR SEGHNONT )
M'TPNTGP (SEQ ID NO:8)
M!TPVTP (SEQ ID NO:8)
M!TPMVTP (SEQ ID NO:8)
MT'P’TQGL*G*P°A%S’ (SEQ ID NO:8)

3.3 Internal Mutation Site 2
[0523] This mutation is made for the purpose of maintaining G-CSF activity. In these
mutants, the amino acid sequence containing H>>, LGH®*SLGI (SEQ ID NO: ) is mutated to
LGH>B,LGI, where @ is H, S, R,E or Y, and B is either Thr or Ser.

[0524] Preferred examples include:

LGHTLGI
LGSSLGI
LGYSLGI
LGESLGI
LGSTLGI
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MLQSTPLAGPA (SEQ I D NO') MLGQTPL4GPA (SEQ ID NO) M
1APTSSSPL 4GPA (SEQ | D NO ) MLAPTPLAGPA (SEQ I D NO)
w@2@smiies nal Mutation Site 1 [0521] In these PUL/ER1085/000799
the NNtermnus of a wild-type GCSF5MLTPLGP (SEQ I D
3.4\ Bhal MatatieplSaeéd wi th MLTPXnBOOrP. Wierein n, o and

r are integers sleeted fromQ to 3, and at I_easgzgor1%

[058%] xIn thisfyae of matanh thepmigeacidgearenss pacompassisg® ofP XALQPT
$ ) : o ; o

SEQIDNGL | Te bl Y 0 F 0o X E R oin . 1, Q38 XBb Bdendonty
selestileft@a Thp bs Sete nnd e, ig) e, aubn hrointegers klectedifrom 8o d. i n

the wild-type starting sequence. [0522] Preferred
[Osﬁts’jt aplPaSed a@&%rm&ﬂ&&ﬂ@ (SEQ I D NO 8) MITPTQLGP

(SEQ ID'NG 8 TPTSLGP (SEQ I D NG 8) MLTPTQGP (SEQ I D

NOS)T,IC%PT'(F@E SP (SEQ ID NGO 8) MLTPQTP (SEQ ID N O)

MLTP ID NGO 8) MLTPLTP (SEQ I D NG 8) MLTPNTGP

( SEQpBrdEp§) MLTPVTP (SEQ I D NO 8) MLTPWTP (SEQ I D

NO 8) MIIP2TQEL3(AP5A6S7 (SEQ I D NO 8) 3.3 Internal

Mut aPl’dESSTe 2 [0523] This nutation is made for the

purposg of maintaining GCSF activity. In these

nut aRt sIQEWE Tani no aci d sequence -cont ai ni ng H53,

LGHSEB%@F @%EQ IDNO ) is nmutated to LGH53BOLG ,

wher g H S, RSE or Y, and B is either Thr or Ser.

[ 05281 Rreperred exanpl es include: LCHILA

PPMVTPT

P ASSTPT
P#TTQP

P*NTLP

PPTLQP
MAP*PATQPTQGAM
MPPATTQPTQGAM

3.5 Internal Mutation Site 4 ’
[0527] In this type of mutant, the amino acid sequence surrounding P%', LGIPWAP®'LSSC
(SEQ ID NO:), is replaced with PZ,UgJ qP6lOanBoC, wherein m, s, q, 1, n, and o are integers
slected from 0 to 3, and at least one of Z, J, O, X, B and U is selected as either Thr or Ser.
When more than one of Z, J, O X, B and U is Thr or Ser, each is independently selected

[0528] Preferred examples include:

PSITSSC
PS'TSSAC
LGIPTA PS'LSSC
LGIPTQ P'LSSC
LGIPTQG PPILSSC
LGIPQT PSILSSC
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LGSSLA LGYSLG LGESLE LGSTLA 3.4 Internal Mitation
Site 3 [0525] In this type of nmutant, the am no acid

W@ e@smemass enconpassi ng P129, P129ALQPT ( SEQ | DpdxDUS3005/000799
is mutated to P129ZmJgOr XnPT, wherein Z, J, O and X

ar e LGOEPUESSCY sel ected from Thr or Ser, and m q,
and n are integers sleeted fromO to 3. [0526]

r,

Pr ef e BxbApFPes i ncl ude: P129TLGPT P129TQGPT
PlZg&'@@PWPT P129NTGPT P129ALTPT P129WTPT

P12 3 TQP P129NTLP P129TLQP MAP 129ATQPTQGAM
MP H28Ap AP 3. 5 I nternal Miutation Site 4 [0527]

In this type of nmutant, the am no acid sequence

sur rloGRBEFAPBESC LA PWAP61LSSC (SEQ ID NO ), is

repl aged with PZnUsJgP61Or XnBoC, wherein m s, q, f,
n nd & are integers sleeted fromO to 3, and at

Iéa 53Qf ., O X, Band Uis selected as either
ThrséoLr@‘%gr?A\Rﬁg“ nmore than one of Z, J, OX, B and U

is Thr or Ser, each is independently sel ected [0528]
3.6 erefmimatinexmmel es i nclude: P61TSSC .

[0529] In this type of mutant, the amino acid sequence at the C-terminus of a wild-type G-
CSF, RHLAQP'™ (SEQ ID NO: ) is replaced with @,GpJqOP "X, BoZrUs¥;, wherein a, p, g,
1, n, 0, m, S, and t are integers slected from 0 to 3, and at least one of Z, U, O, J, G, @, B and
X is Thr or Ser and when more than one of Z, U, O, J, G, @, B and X are Thr or Ser, they are
independently selected. @ is optionally R, and G is optionally H. The symbol ¥ represents

any uncharged amino acid residue or E (glutamate).
[0530] Preferred examples include:

RHLAQTP'”
RHLAGQTP!”
QP'PTQGAMP
RHLAQTP'”AM
QP'TSSAP
QP'PTSSAP
QP'*TQGAMP
QPP TQGAM
QP'TQGA
QP'"TVM
QP!NTGP
QP'°QTLP

3.7 Internal Mutations surrounding P’
[0531] Additional G-CSF mutants include those with internal mutations surrounding the

amino acid P™**, Examples include:
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P61TSSAC LA PTA P61LSSC LA PTQ P61LSSC LA PTQG P61LSSC
LG PQT P61LSSCLA PTS P61LSSC LA PTS P61LSSC LG PTQP

W@ 200S801BGGTPWAP 61LSSC LGTPFA P61LSSC P61FTP SeCAPS2005/000799
58TAP 61LSS 3.6 C-term nal Mutations [0529] In this
t ypepsfTaupdm'” t he anmno aci d sequence at the
Cterminus of a wld-type GCSF, RHLAQP175(SEQ ID NGO )
is rBBPBQGﬂ“MPth GpJgOr P175XnB0ZmUJsYt, wherein a, p,

g, 138 s, and t are integers sleeted fromO to
3, ahd E@&@st one of Z, U O J, G O Band Xis

Thr @rs3 /g d when nore than one of Z, U, O J, G O
B and re "Thr or Ser, they are independently

sel eppnedP'Orgrampiponal |y R, and Gis optionally H.
The synbol Yrepresents any uncharged am no acid
residue or E (glutamate). [0530] Preferred exanples
i nclude: RHLAQTP175 RHLAGQTP175 QP175TQGAMP

EXRHBEERLISAM QPLTSTSSAP QPL7STSSAP QPL7STGGAVP
Xé:g& M QP175TQGA

[0532] Mutations in the amino acid sequence of granulocyte colony stimulating factor (G-
CSF) can introduce additional sites for O-linked glycosylation, such that the protein may be
modified at these sites using the method of the present invention. This example sets forth

selected representative mutants of the invention.
4.1 G-CSF (wild type 178 aa variant)

mitplgpasslp gsfllkcleq vrkiggdgaa lqeklvseca tyklchpeel vllghslgip
waplsscpsq alqlagelsq lhsglflyqg llqalegisp elgptldtlq Idvadfatti wqgmeelgma
palqptqgam pafasafqrr aggvlvashl qsflevsyrv Irhlagp (SEQ ID NO:1)

4.2 G-CSF (wild type 175 aa variant)

mtplgpasslp gsfllkcleq vrkiqgdgaa Igeklca tyklchpeel vlighslgip waplsscpsq
alqlagclsq lhsglflyqg llqalegisp elgptldtlq ldvadfatti wqgmeelgma palgptqgam
pafasafqrr aggvlvashl gsflevsyrv Irhlagp  (SEQ ID NO:3)

4.9 G-CSF Mutant 1 (Amino Terminal mutation)

miatplgpasslp qsfllkcleq vrkiqgdgaa lgeklcatyk Ichpeelvll
ghslgipwap Isscpsqalq lagclsqlhs giflyqgliq alegispelg ptidtlgldv
adfattiwqq meelgmapal qptqgampaf asafqrragg vlvashlqsf
levsyrvirh lagp

4.10G-CSF Mutant 2 (Amino Terminal mutation)

mgvtetplgpasslp gsfllkcleq vrkiqgdgaa lqeklcatyk Ichpeelvil
ghslgipwap Isscpsqalq lagelsqlhs glflyqgllq alegispelg ptldilgldv
adfattiwqq meelgmapal qptqgampaf asafqrragg vlvashlgsf levsyrvith
lagp
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QP175TVM QP175NTGP QP175QTLP 3.7 Internal Mitations
surroundi ngP133 [0531] Additional G CSF mutants

w0 p@bs0dE3t hose with internal mnutations surrounPCTyS100&000799
am no acid P133. Exanpl es include: P""TQTAMP" y

4.1PCRE R QAT BBTRET ALBARADLP PALQP 133TQTAVPA
EXAMPLE 4 [0532] Mutations in tthe am no aci d sequence

of granu St .ati ng, facto F n.
't Poduo B giADegh SR B el qchfeb s upeatd imer
such t halssdpsqalfilapicBigths by dedlq ARispb R tRiklq IR eRIeatEWEES
using the nethod of the present 1nvention. This

exanpl e Beelgmpprlaptagampat eaiqreagesdeashlasf loesymvirialage of
the invention. 4.1 GCSF (wild type 178 aa vari ant)

4.1 Upddmbp 4&Sitellkcl eq vr ki gqgdgaa | gekl vseca
t ykl chpeel vl ghslgi p wapl sscpsqg al gl agcl sq | hsgl flyqgg

I 1 gal egi I j t ggam
p a19 as a? q??ngg%% %g%hﬁﬂg%ﬁag‘%%y%g%ﬁ%@%ﬁi%@g%P NO 1)
4.2 G C&ﬂlS(gAPt’@p tsqu@qallq Ea%rsqﬂm:gﬂﬁng)l lqrade{gﬁmﬁ@qﬁld:dq_ldv
sfll kcl eg. vrKi aa ekl ca chpeel v gip
\(/qvapl sscp%aga 'gA %ﬁaﬂaﬂgﬁtﬂgﬂ} g QEP%YIé’%Shgq%ﬁWSWr&
| dvadf atlahp wggneel gna pal gpt gqgam paf asaf qrr aggvl vashl
gsflevsyrv Irhlagp (SEQ ID NO 3) 4.9 GCSF Mutant 1

] ] ' tation) m atpl gpasslp gsfllkcl eq
41%%‘35 g@é’%%@%?};tyk | chpeel vl | "ghsl gi pwap | sscpsqgal g

I agcl sql hs gl flyqgllq al egispelg ptldtlgldv adfattiwgq
rregl gngdﬂﬁplamsagﬂﬁﬂﬁqclea lqgfwgqehlmdmhmehﬂbg&mwam

l'aqp Isscpsqalq lagelsqlhs glflyqgllq alegispelg ptldtigldv adfattiwgq

meelgmap'®at qptqgampaf asafqrragg vlvashlgsf levsyrvirh lagp

4.14 G-CSF Mutant 6 (Site 4)

Mtplgpasslp gsfllkcleq vrkiqgdgaa lqéklcatyk Ichpeelvll ghslgip *fip
Isscpsqalq lagelsqlhs glflyqgllq alegispelg ptldtlqldy adfattiwgq
meelgmapal. qptqgampaf asafqrragg vivashlgsf levsyrvlrh lagp

EXAMPLE 5

GlycoPEGylation of G-CSF produced in CHO cells
5a. Preparation of Asialo-Granulocyte-Colony Stimulation Factor (G-CSF)

[0533] G-CSF produced in CHO cells was dissolved at 2.5 mg/mL in 50 mM Tris 50 mM
Tris-HCl pH 7.4, 0.15 M NaCl, 5 mM CaCl, and concentrated to 500 uL in a Centricon Plus
20 centrifugal filter. The solution was incubated with 300 mU/mL Neuraminidase II (Vibrio
cholerae) for 16 hours at 32 °C. To monitor the reaction a small aliquot of the reaction was
diluted with the appropriate buffer and a IEF gel performed. The reaction mixture was then
added to prewashed N-(p-aminophenyl)oxamic acid-agarose conjugate (800 pL/mL reaction
volume) and the washed beads gently rotated for 24 hours at 4 °C. The mixture was
centrifuged at 10,000 rpm and the supernatant was collected. The beads were washed 3 times
with Tris-EDTA buffer, once with 0.4 mL Tris-EDTA buffer‘ and once with 0.2 mL of the
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4.10G CSFMutant 2 (Am no Term nal nutation)
nmgvt et pl gpassl p qsfll kcl eq vrki qgdgaa | gekl cat yk
wo edopeaiss | ghsl gi pwap | sscpsgal q | agcl sql hs gpeéT/ysabs/epo799
al egi spel g ptldtlgldv adfattiwgqg neel gnapal gpt gganpaf
Tris SR T bagie and\wisnbeshtahte ways ¥boibd. ?R@éhp%a%l{?@%é\@faﬁ%d at 4 °C

Am no Term nal__nutation) maptpl gpasslp qsfll kcl éq

agaw%@@&\jé@ﬁﬂﬂ‘klnﬁwkl Mhﬁ@é‘émf@ﬂ% Mwampn tvsse;mqaagqunst 50

el gi §rrf151‘ﬂ|c1> gﬁl ﬂhf Mgﬁ%g as z{? N?&gggh'gévg' a‘gﬁ ‘3%’3% @’Fﬁﬁgﬁcenﬁa"ed

usnh@a{ Qentritan Bh@% Chhﬁrﬁﬁgal filteShridestdred Bt P23 I RR%8itdns for the IEF
gaa ] gekl catyk | chpeel vl _ghsl gi pwap

sfll kel Ki
gel| %Bglgﬁéggf Yriggéqgfqmmgedglr¢5| apg aeaagnisipeevidgsbbyylnyitragen g Samples of

f f vl :
ma e e WA PR R o R L B9 e B MEAE D TR
MSM pl gpassl p gsfll kcl eq vrki ggdgaa | gekl cat yk
| chpeel vl ghsl gi pwap | sscpsqal g | agcl sql hs gl flyqgllq

e f At Eeeel gmap 29at
%t%eg%dé‘fq’”?{g?gf?agﬂ I%%ngs%{l@ﬁ? "'evsyrvirh lagp 4. 14

0SSl § 45 6, ol ooty W e 15 10vuc,

0. os%mqpﬂq 2. a’gb:é st was ihygiakddowiah € e ENMB-sdlicdiclddPE and 0.1

UoE ST o Sars AR b BOyBoHREa s Y0 G DSRCIPEC, o

smeﬂ’Feﬁ 6E8F thd re@c‘ﬁ%&ﬂd @8 s@{ﬁ%ﬁ@%@éﬁt Egal%d add?%_t&}g)bel

0- G anul ocyt e- Co ation
mcc[rp@:atﬁd lmpm@dmdepmatmonemb $reedsbetiby gell fileati@t on a Toso

G by BT R R A i i

odatibg 8fto BleYsepafe wBNGUdntivaad udid 5| ' S
mcc?ﬁc u k;at ieﬂdﬂ0 Wletttﬁ3 P OO%MJ‘? mL 1Ne u r%s?n énélhg%ls len%&égcgﬁt defecti® After 2

dayg Hbe¢ easlion mbrureevaseurificdusisg ad@so HaamGﬁOQQS'Wmt@aratlve column
usmrgeﬁ% Bl?f%era(pﬁnﬂ) and coﬁec%ngquac ions basgf on Eﬂ/ X@sorptlon The product of

the reaction was analyzed using SDS-PAGE and IEF analysis according to the procedures
and reagents supplied by Invitrogen. Samples of native and PEGylated G-CSF were dialyzed
against water and analyzed by MALDI-TOF MS.

5c. Preparation of G-CSF-(alpha2,8)-Sialyl-PEG

[0535] G-CSF produced in CHO cells, which contains an alpha 2,3-sialylated O-linked
glycan, was dissolved at 2.5 mg/mL in 50 mM Tris-HCI, 0.15 M NaCl, 0.05% NaNs, pH 7.2.
The solution was incubated with 1 mM CMP-sialic acid-PEG and 0.1 U/mL of CST-II at
32°C for 2 days. To monitor the incorporation of sialic acid-PEG, a small aliquot of the
reaction has CMP-SA-PEG-fluorescent ligand added; the label incorporated into the peptide
was separated from the free label by gel filtration on a Toso Haas G3000SW analytical
column using PBS buffer (pH 7.1). The fluorescent label incorporation into the peptide was
quantitated using an in-line fluorescent detector. After 2 days, the reaction mixture was
purified using a Toso Haas G3000SW preparative column using PBS buffer (pH 7.1) and
collecting fractions based on UV absorption. The product of the reaction was analyzed using

SDS-PAGE and IEF analysis according to the procedures and‘reagents supplied by
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diluted with the appropriate buffer and a | EF gel

perfornmed. The reaction m xture was then added to
w@e@sanesl N- (p- am nophenyl ) oxam ¢ aci d- agar 0SECT/US2005/000799

conjugate (800 nmL/nL reaction volune) and the washed
L b A Ty MeTOLCSF For e AR Vol fd
anatyzkd by MALDIHODMESIs were washed 3 tines with

Tris- EDTA buffer, once with 0.4 nlL Tris-EDTA buffer

and once with 0.2 nL of theTris-EDTA buffer and all

SWPBFPatdivinSof O3S P RMIRL, 6)L8RpI G Nat ant was di al yzed
at 4%C agai nst 50 %TFIS)- i pH 7.4, 1M Nad ,

[05;9_6'05%’-@@?‘%0%@%1%%%&%(‘)“1%6&@5@&9 %éfa@%tlsséﬂzeﬁ‘ M. g‘iﬁ@mﬁ[, in 50 mM

N3. "'The di al yzed solution
TnanQl,t(hbﬁl\/bNaGé ik (r5ah NaNu,spPh@' 2a Toersphitioo waplinaibaied with 1 mM CMP-

st P oo} Ul TR sGel G g o220 d0 G g eeptor e

mcd%@ﬁéﬁ@hl € Sia R blci B PERTR A st alll DL S thy reh i KBTENVIP-SA-PEG-
Sanpl es of native and desi al ylated G CSF were dial yzed

ﬂquﬁpmslggamtaédedaﬂ@ label ligcoerprafpd inte the.prpiide/gas sgparated from the free

1o PePidn O o e RO Vo ol il s yter ot
7.1\ hkr flworédcknt 10bel Mratl& 1&59/&1&@&@1dep#hs7qu2nufﬁfed using an in-line

sol ution was i ncubated with, 1nV| -siali g (?m,d- PEG
fluogesgery, detagion Adter Sraupthe ’&P%’Z’G@WP was pyyified yeinga Jope Haas

G3O0IR] BB SR B P 5 BBy g, AU based on
UValbs@gtion.h€hd pdodbicti aftlor lpeactmnenhsi anblyzedesipe SDSdRAGEand IEF analysis
arated fromthe free | abel |.filtration op a.
oSty B P RIS CPP s by iy SaaShe pradtive and
PE((iﬁlE{ea G-CSF W& e ldidtpsa g5kt \lzﬁéleind'aﬁﬁl%étPIByaMﬂDI THF NiRe
pepti de was quantitated using an in-line fluorescent

detector. After 2 days, the reaction m xture was
[053Tyr | Gi-ERF pm’dmgechin'l@HO deasacReaebWithrAatiavbdcter giatidhaerand was then

pwé*f?gi’gf i < ufa%gén&pq?sgde%%‘ﬁ@n W%g 'Er%?tgé nf?h{.’l[ %ﬁﬁi@? @1%3 Gal2 and

theﬂ"@f‘f’thmt’}%@ @’Eﬂ??@l@das%emll?g}ﬂofegﬁeﬁlpﬁﬁﬁéd 8¢ ¢ dicBshge and

to the procedures and reagents supplied I nvitrogen.
gel Sérgsiopsind fanalysis v S@%P&Gademmﬁmﬁt the rP@Gylaicyxzxw complete.

Thlﬁg’é'lﬁ ﬂ}eaQr\ié\@ﬁ.?I%c}HS R %mﬁ’ff% éﬁwgl of 2 gzbél\%d[ ég%%l]

G CSF produced in CHO cells, which contains an al pha

2,3-sialylated O linked glycan, was dissolved at 2.5
EXAMRLE 6 n 50 mM Tris-HO, 0.15 M\ad, 0.05% NaN3, pH

7.2. The solution was incubated with 1mM CVP-sialic

acid-PEG and 0.1 UnL of CST-11 at
Recombinant GCSF - Expression, refolding and purification

e Harvest cells i:)y centrifugation, discard supernatant. Results of growth on various
media are shown in Figure 9. ‘

e Resuspend cell pellet in 10mM Tris pH7.4, 75mM NaCl, 5mM EDTA -use
10ml/g (lysis buffer)

e Microlluidize cells (French press works as well)

e Centrifuge 30min, 4°C at 5,000RPM-discard supernatapt

e Resuspend pellet in lysis buffer and centrifuge as above
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320C for 2 days. To nonitor the incorporation of
sialic acid-PEG a snall aliquot of the reaction has
W@ B81BEG f | uorescent |igand added; the | abePCT/US2005/000799
i ncorporated into the peptide was separated fromthe
free NehalBRYin@SmMIiTsH8, 200 t
anal yti cal colum usi néﬂPBS b%%?@%g%@??g’cﬁ%gg%c’ >mM
f 1 uor EBdentPellgisare tepesprpdeddyiripetiing and Wwetepeyyt Cdetrifisge 15min 4°C

Af tor SHRREEM Refdhs s o oot A v s ng
a Tosydsa a&u&@ OO EMYep EDAR L Tﬁﬁ%ﬂ&' 190N ?i?gg,e%ﬁéﬁnEW to remove

buffer (pH 7.1) and collecting fractions
absor peteeants;eeatrpugelacaboye t he reacti on was anal yzed

usi NgLSDS- P d | n%b} sis gccording to th

pr oc egﬁ?“ég“@%@gdﬂ élﬁ:i?atg éP?t@ag ﬁ?‘?tﬁ‘g'fﬂeraé &8%‘.’3' %ﬁﬂ’iﬂs ais frozen at
of natp@e and PEGyl ated G CSF were di al yzed agai nst

wat er _and anal yzed by MALDI - TOF MS. 5d. Preparation of

G CSFIR appshigsuspendesiag POmg/AEGn pIYE SGinidiadEBEl, Sond B A N@OmM

onl ' d l. s, dissolved at 2.5 / in 50

vt e ReCh PGNP e, IREVEDET SN e tbsfin oSty Fotation for 2-
sol ut dlpa roes temgeraaire€d W th 1nmM CWPsi al i ¢ aci d- PEG and

0.1 U nL of SToGalNAcl or Il at 320C for 2 days. To

norti t eenttifigeisabbilizsd dBisdor biinel wontteaperhktREGE 14 080RPM. Save

al i qu%&)e%ft lt'le reacti on has CMP- SA- PEG | uor escent

i gand™a gé 7 the label incorporated into the peptide

was spilatkatedndthann: 2O eith i bk o

a Toso Haasﬁ&nCBOOOSW anal y‘??{:da@%%%‘nw%%ﬁggw er L

(pH 71.(KI}M The fluorescent |abel incorporation into the

pept i nt it ated. usj in-Line fluorescent

et ect o DAL iy qaaioside; 1.079A PECGAS i lear @SHed 1M GSSG, 0.5M
pur i fargidinésind Jefdld OB ftdtBASyFHRINAPYEr epar ative col um

using PBS buffer (pH 7.1) and collecting fractions

ba8edltanstenrefid oy BrerasnakEikinikbd W @O foritalysiscbialiis buffer

was i - PA ana i s accordin

o’ AN Ae bRY. ST, B0 oy ek T Byeiatyze a
Sanpltetal of 3 timki versand 1REQYbas Ry &eawere dial yzed

agai nst water and anal yzed by MALDI - TOF MS. [0537]

G TP\ siplrdepass nextDiad dirpeghw® 46 wetfilent. wi t h

exe 1 SRR s sl SoBRE Wt iolull bufonon sbwbiaampe. Wash
or Stdluaal witRathlyshEBufdrbiid %ﬁﬁh Eﬁ@s%%féﬁ cgﬁginjnr%a salt

resulting nolecul e was purified by i'on exchange a
gel feradisnd up 4o LvhaghRrateingyigal SOS e PGt 360eS M Nad],

(084 4B, M. SR RGROmRL St o Tl e e 17t

gl ycan. EXAVPLE 6

EXAMPLE 7

The Two Enzyme Methbd in Two Pots

[0538] The following example illustrates the preparation of G-CSF-GaINAc-SA-PEG in

two sequential steps wherein each intermediate product is purified before it is used in the next

step.
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Reconbi nant GCSF - Expression, refolding _

andpurification Harvest cells by centrifugation,
war@sardsguper natant. Results of growth on varPOIES2005/000799

media are shown in Figure 9. Resuspend cell pellet in

1OYMIT | SPFdpdradtion dpOVOSFSG IM@I*:DK frREGIOST n8d UDRIGINAc
ren C

buffer) Mcrolluidize cells press works as
usit GuiNAedgt ri f uge 30nmin, 4C at 5, 000RPM di scard
supernat ant Resuspend pel let in lysis buffer and

OSIOFEAP A0 Heh kBB By ATL Vool Bl by o

usingeaUE B €ide MBYC QiS55 taid igsnaacbnétfut by g 1 n@ﬁf 23 iMYRIES buffer (pH

R t thi t once nore (total
62,7 003b NASsh S50 -CrdhiAC Glmice D SA mmld ) GARSR.r B2 BBl B 0), and 100

AR GG 2 S B0l R Pl bRty poubated at room

temPehafiy®@t and centrifuge as above. Pellets are frozen at
_p 20C IB s are resuspended at 20ng/mM in 6M
uani di neHC , 5mM EDTA, 100" Nad, 100rMIri s pHS,
[0S 40D \vevfitgr ZfbhlﬁgMAI@Ipadlcatﬁd tﬁaﬁehﬂmdvdswonrpﬂaé | Ohe feattich mixture

wasysBiy PRI FOBTER: MhoaRaine SHE 65rser 76208 Superdex 200) and

an edutR@rbudfeA8dmpridthd ot EBS W@Bﬁff&e@ Calife! 113H uef éﬂdlcb 005% Tween
buf fer 50MWES pH6, uryl
80) r?&}etC@HP‘aéd p@@f@@ﬁﬁe@@b@c waﬂwowmtra@dmmntﬁcm KDa

d at or..overni
rans P{% a%%?t Sg)nlﬁ]b IIEF@IF o) %%%%ﬁz? o 71%%&‘ wé%ﬁ @thosphate
f XyMRMEote

buﬂétegg%lalg@nﬁe}lgnagtg)@ogown&\g%%A Di al yze a tocrnlt:§ a| # 3mg/mL (Aas),
y1el$,1%@ Jibe smplgtwasstared at YWD fol d excess at 4C.  After

dialysis pass material through a 0.45mMfilter.

Equl i brat e SP-sepharose colum with the dialysis

buf f er and7iafrepuradoip b G-O8BGalNAc-SA-PEG using purified G-CSF-

GalNAc, CMP-SA-PEG (20KDa) and mouse ST6GalNAc-TI (pH 6.2).

[0541] The G-CSF-GalNAc solution containing 1 mg of protein was buffer exchanged into
25 mM MES buffer. (pH 6.2, 0.005% NaN3) and CMP-SA-PEG (20KDa) (5 mg, 0.25 umol)
was added. After dissolving, MnCl, (100 mcL, 100 mM solution) and ST6GalNAc-I (100
mcL, mouse enzyme) was added and the reaction mixture rocked slowly at 32 °C for three
days. The reaction mixture was concentrated by ultrifiltration (MWCO 35K) 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 NaOAc+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 °C.
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colum with dialysis buffer and elute wth dialysis
buffer containing a salt gradient up to I M NaC .
wee@sorn3g ypically is eluted at 300-400rM NaCl PCT/CRBOK000799
material on SDS- PAGE (see e.g., Figure 10). t EXAVPLE
EXAMPIE §Wwo Enzyne Method in Two Pots [0538] The
follow ng exanple illustrates the preparation of
G CSF- Gal NAc- SA-PEG in two sequential steps wherein

each in e'ﬁﬂ'l\%t‘ﬁoﬂrtS’Me GePgdINae -BRiPke Wfth 'Sﬁnultaneous
used in D reparation o

Additidn 6f G CSF and UDP Gal NAc using Gal NAc- T2.
[0539] G CSF (960 ng) in 3.2 nL of packaged buffer was

s B S S BB gl e
one %sﬁigfsﬁrﬁﬁlta(ﬂ%bhsﬁad%htl&l FQa%heN3) . UDP- Gal NAc (6 nm,
, Gal NAc-T2 (40 nmL, 0.04 U, and 100 ni M Mhd 2

(40 nm., 4 M) were then added and the resulting

sol ution wgs b)?if%a};rsge ?'ilsﬁzggﬂ;%lﬁg B GANAET \{élg ¥

After 24 hrs, a1 cat e reaction
conpl et e. The reaction mxture was directl y subj ected
[0548D ROSFEA60 fig ofipiotdin dsselgedSHG.2 Bllpefrtﬁe pro?lﬁctaﬁocknulatmn buffer)

was colisuiad b Bl AIVHS S Fiod Smiged breopuatradt 25 mM
ME§9ﬂffer@ﬁ 010 RBVERRSHA a%taﬁ%e%?hmﬁw&i%ﬁg of 8 gFot%'lg

conce at éd usi ng a Centricon 5
concatntoationlBd mi/ndn dUDIEeGatINAm(é maglj BT pmlot)thlﬂﬂAcaﬁ g0 PBR0 mU),
Fgghos hate buffered saline, H 4.9 and 005% Tween
CMEsoR-PEG A 20K B Gans bHrBeh) mnsqen@mwTémlmC-l (420 1) and

0 AF5nCISE AT 8 0 8l o R AP35 55 o

pur1ﬂ§\zﬁxsﬁigr Jeidat PEHEEM )R B NRHSB usRlitT Gl SWASephbrose. HAftot%) of 0.5 mg of
[0541] The G CSF-Gal NAc sol ution containing 1lng
protein phashivagebtaingd @rabawichi g edetel tislgsThemradst EiUlintlme wasH

ety 905 P S SER D) (5,0, 0 2

100rr1\/| sol ution) and SToGal NAc-1 (100 ntlL, nouse

enzyne) - 8dded and the reacgtion m xture rocked
slowy at HEPPRTOCETs é‘é”’gef?/éCkeWW6lG§E¥4F'@r@%Wur e
was concentrated by ultrifiltration (MACO 5K) and

[0544UT 184 mg of G-CSF; was concentrated to 3 mL final volume, buffer exchanged with
25 mM MES buffer (pH 6.0, 0.05% NaN3, 0.004% Tween 80) and the volume was adjusted
to 13 mL. The UDP-GalNAc (90 mg, 150 pmole), GalNAc-T2 (0.59 U), CMP-SA-PEG-
20KDa (90 mg), chicken ST6GaINAc-I (0.44 U), and 100 mM MnCl, (600 mcL) were then
added. The resulting mixture stood at room temperature for 60 hrs. The reaction mixture was
then concentrated using a UF (MWCO 5K) and centrifugation. The residue (about 2 mL)
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-GalNAc-SA-PEG-20 KDa (Ag and
BCA method).
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exchanged with 25 nvNaQAc (pH 4.9) one tinme and then
concentrated to 1nlL of total volunme. The product was
wo b@s/opuss f i ed usi ng SP-sepharose (A: 25 mM  PCT/US2005/000799
NaQAc+0. 005% t ween- 80 pH 4.5; B: 25 nmM NaQAc+0. 005%
EXAMPER-$0 pH 4.5+2M NaCl) at retention tine 13- 18 nmins
and SEC ( Superdex 75; PBS-pH 7.2, 0.005% Tween 80) at
retention time 8.6 mns (superdex 75, flow 1 m/mn)

One fibdl 86! M ARG IR QU & c (ILEL LTS ﬁfi%lg%dtlifgion of
Enzvhése G- CSF- Gal NAC - SA- PEG with Si nul t aneous Additi on
of Enzynes [0542] The foll ovvi ng exanple illustrates

05430 1B SRRk Rete THRReietA oo 5 ek g SRR AC Gal-54-

PEGRA Q8€HSt With galueﬁ&bﬂad&ﬂi@@afmcyxﬂeéw 6.0). [0543] G CSF
960 ng of protein dissolved in 3.2 nL of the product

concentrated by
ra)fu?gt£ ?gW‘fméK) to 0.5 m and reconstituted

wth 25 m\/II\/ES buffer (pH 6.0, 0.005% NaN3) to a total
vokune Blepabarivn dfi-CRF-GalNA¢ GiH) 629 fiwven GBS F and IDR-GalNAc

rrg;/ . -Gl NAc (6 nmg, 9.21 mmol), Gal NAc-T2 (80 mi,
using ¢ - SA- PEG (20KDa) (6 ng, 0,3 mmol ) and nouse
enzynme SToGal NAc-1 (120 niL) and 100nmM WhC 2(50 nl)

[0545[\e r 6-CRE ra9@cﬂﬁeg} m-g@nﬁﬁiﬂﬁabl@ge&\@ﬁff&oﬁi&e&n@émﬁ’a@%f Wfafiltration
hrs and gur I fied using standard chromat ograp

phy
usinggdFfiltsh CORIoanH dhansreconatituadawitfl nal, 6f Pymdd MES buffer (pH

6.2, GpGaNnhE Uk ey e B ol et L BE R Yhieaa 100

T S e S

tempwaslrc:oncentrat ed to 3 nL final volune, buffer
exchanged with 25 nM MES buffer (pH 6.0, 0.05% NaN3,
0. 004% Tween 80) and the volunme was adjusted to 13 niL.

Thie UDPP/zph a x 3
CVP- SA- P %N%ﬁ%gw gé'ﬂ%?‘”ﬁ?%ﬁiﬁ ??%@ﬁ" Jion |% é‘%}%’ UDP

Galacfpse, %PEWW%(H ond deoippeepriake Eszymen added. The

resulting m xture stood at roomtenperature for 60
10541 e BRESRRHSD (b ¢ piSot RS- 5RECF CHBHE etinflE o
SA-PEGrmes(S dgssoﬂ Ma6le), rST%@am\asblq@A@ 09uhU bnd PO AMVPMARAS 80 uL)

concentrated again to 5 nL f
were directly added to the crude reaction mlxture of the G-CSF-GalNAc (1.5 mg) in 1.5 ml
25 mM MES buffer (pH 6.0) from step a, above. The resulting mixture was incubated at
32°C for 60 hrs. The reaction mixture was centrifuged and the solution was concentrated
using ultrafiltration (MWCO 5K) to 0.2 mL, and then redissolved with 25 mM NaOAc (pH
4.5) to a final volume of 1 mL. The product was purified using SP-sepharose (retention time
of between 10-15 min), the peak fraction were concentrated using a spin filter (MWCO 5K)
and the residue purified further using SEC (Superdéx 75, retention time of 10.2 min). After
concentration using a spin filter (MWCO 5K), the protein was diluted to 1 mL using
formulation buffer with PBS, 2.5% mannitol, 0.005% polysorbate, pH 6.5 and formulated at a

protein concentration of 850 mcg protein per mL (Azs0). The overall yield was 55%.
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vol une. This sanple was purified using SP-sepharose
for about 10-23 mn, SEC (Superdex 75, 17 mn, flow
w0 a608/0138 nl / mi n) and an additional SEC ( SuperPErRUSDD5/000799
23 min, flowrate 0.5 mM/mn), to yield 3.6 ng (25%
EXAVEIat oyi el d) of G CSF- Gal NAc- SA- PEG 20 KDa (A280 and
BCA net hod) . EXAMPLE 9 One Pot Method to Make
G CSF- Gal NAc- Gal - SA-PEG with Seq uential Addition of

Enzynes 6&514&] Mt df te/VIeké GICSEAFING d-GhLSALPEESvigh
) rret hod for maki ng G CSF- Gal NAc- Gal - SAPEG i n one pot

1 -JetY AYmeEHn of enzynes. 9.1 Startingfrom
Gal NAC GCSF a. Preparatl on of G CSF- Gal NAc(pH
6.2)from G CSF and UDP- Gal NAc using Gal NAc- Tl . [0546]
G @SF ( Sewrtimgghor &-6SP. nl. of packaged buffer was
concentrated by utrafiltration using an UF filter

o548l A e e 82 SR BRI BT WS Yo and

recoﬁMtuteﬂE&hﬂ&% th&1 M8 biitfer GHEDE.00.005%0 NaN3Y) TH tMaliol(4h@ of the G-
were then added and the resulting solution
CSR/mbltxoﬁé%@bewt amgmab MORpBYA¢ (freg). @aINAéﬂng @80 @k, 610 uU), UDP-

aal (). Corl G TN BAL: SO T SEA TR (5 wg) g 223-O-

-
mab?%%%?@i@sgg?w AL 5%@@3?%@%@%@1@ *Wé:% éc(l)dml?esreln%ltmg

m1x@lre4wm1mlcebatec&iﬁ3@%¢ fm(@(.‘h ri’mnﬁeatﬂm \m) peaforméd esriésihtd ifelow using

re di re add rude reaction

B34 Sk, 15 Fefibing TtaghoBiping dhesBrogt ierk CadenGBeer yping
ultra¥E@ationl (Vew APk Parkd) tht FeMnSd Wik ﬁlj usBIY %boﬂ_trlemle\ﬁh'ﬁ bhfRY. The

m xture was incubated at 320C for 60 hrs. The reaction
protefngppgeatraien wandetemigeditodied.3 Remg/mnltyi A280géving an overall yield of

o gt ed using ultrafiltration (MACO 5K) to 0.2
40&%%@gg?hen redi ssol ved with 25 nmvNaOAc (pH 4.5) to a

final volume of 1 nL. The product was purified using
EXAragpoprose (retention tinme of between 10-15 mn),

the peak fraction were concentrated using a spin

filter (MACO 5K) and the residue purified further
[0549%i ridhe $@®V(’l$g prnple ilBstratest anrdlienmnative emzynfatitGnéthed to)obtain large

vl F by GRREEE Al O [ el | (MO e

[0550] Granulocyte Colony Stimulating Factor (G-CSF) protein was expressed in E. coli

~ and refolded from inclusion bodies as disclosed in Example X (above).

11a. Priming the reaction by addition of GalNAc:

[0551] GalNAc-~ylation of G-CSF was carried out at 33 °C in 50 mM Bis-Tris pH 6.5 buffer
containing 1 mM MnCl, using refolded GaINAcT2 in the presence UDP-GaINAc. This step
primes the reaction enabling both GalNAc transferase and sialyltransferase to work together

in subsequent steps to very efficiently produce maximum amount of GCSF-PEG in a short

“period of time.

11b. PEGylation process:
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formul ation buffer with PBS, 2.5% nmannitol, 0.005%

pol ysorbate, pH 6.5 and fornulated at a protein
wa@oemwseniisat i on of 850 nmeg protein per nL ( A2SOPCT/URE05/000799

overal |l yield was 55% EXAVMPLE 10 One Pot Method to

[osgzgk P {inkoCahNAGrtéRd (94 PG Wakh Gt 5;%1%?8‘?'3% ZiiSr]ectly adding

dition of Enzynes a. StartingfromG

CMB-SESPEEOK et SB6GaINACT ehickeprmr dmnaa) ehbpriming reaction. This

stepd e iR E OCERr e ST b DB S ERa et Pl B sraction
fast&@fin bRBoer petbd 8Plitk it daaDeabRieledlin sl stepdi-tionl RGein the
6 my), Gal NAc-T2 ( 80 nmL, 80 nm)., UDP- Gal ( 6 ng ),
GCéﬁxpengalééfms drgoupified Sommbp URRGa88APRE] othry regetiorgonzppments (see
_, sj.al , L
e A9 PR oy W R st
produntthhatiees 2dne3R Ezaction #Bwhich Rl icbinp6adnitDire Wadedntminansddsly.

as descri bed bel ow using | EX and SEC. The resulting

fraction containi ng the product were concentrated
[05534i dgdends pemparispaof syeralivpes skynepad redastionsothomis thatavhen all the

' t it gol r i
Ty I A —
was 286, Iigtonitiagt, ahewydiiddd ofilkihd etkyddeduiad for GSPEGylation reaction

Exanple illustrates a

EXA 1 49 he foll ow n | n
was ﬁfetcg%_ﬁg'm Rl?%%gﬁ peylahonbe descriisdabave, Rrqgict yield was 85 %.
Thef@¥R8tht b jal HYGOR 68l 5 i i

eCoI ony Sﬁ%ﬁulaati nlg Fact or (?QGCO er|c1>trs [6%??(%& hﬁ{?@%ﬁ%ﬂ&%dd
thaneygsrabtaiead Whenmall wedtionanothpoeéub dechdfledsindubtahetmisyn

bodi es as disclosed in Exanple X (above). 1la. Primng

{ r tion by addition of Gal NAc: [0551]

EX}CQ?M@%I ation of GCSF was carried out at 33 0Cin 50

MM Bis-Tris pH 6.5 buffer containing 1mM Md 2 using

f 2] e . Thi s
05547 A TA o B SE e SRR o T ot o

CSFipretember ase and sialyltransferase to work together in
subsequent steps to very efficiently produce maxi num

a t L&t j 1 .od of tinme. lib.
P?G%F'a?fe%procgglg%%%é%ﬁt%gg&@? HI)’% was started 2 (+/-

= yl-api . directl ddi .
10558 A0 e B B Mk CRLs Pt ind i e Bfing those
protetifre Oplinkedralydoegatiorowas dltinfined. Under the same condition for glycosylation
of native G-CSF, GalNAc-T» (BV) was used in vitro with UDP-GalNAc in 25 mM MES

buffer (pH 6.0 ). MALDI was used to monitor the reaction. Measurement of increasing
molecular weight of proteins provided GalNAc addition number. For one addition of
GalNAc, increased molecular weight should be 203 Da. Based on MALDI results, we found .
that mutant G-CSF-2, -3, -4, accepted one GalNAc; and mutant G-CSF-5 some addition was
also observed, and mutant G-CSF-1 accepted two GalNAcs, forming MAPT-G-
CSF(GalNAc), ( Molecular weight increasing from 18965 to 19369 Daltons).

Table X. GalNAc addition of Mutant G-CSF ( MW measured by MALDI)

Peptide MW(Intact material) | MW (GalNAc- Number of GalNAc
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step produces substrate (GCSF-O Gal NAc) for the

sialyltransferases to drive the reaction faster

in a

wa@bh@soaridperi od of tinme than can be achi eved i PCHUB2005/000799
step reaction wherein the GCSF-O-Gal NAc is first

purtfied T
conponent s (|

m t he UDP- Gl NAC

see e.q.., Exanpl ¢

@hc T her react |a@dﬁtion
, _dbove). Fuithernore

Mutdhhe-CsF4red a
r oduct_ t han

ne pot readi8P6h |
does a one pot |
re added sinultal

iosafces a hi gher yield of 2
eaction in whic¢h al
neously. [0553] {I ndeed,

on
en al

ts 4
Mut@hgtﬁ@é 2

f—several {)g0g§ ¢
| the conponents

D ofIte pot reactions shows i
were added simyltaneously

Mutan@-CgEdbat 6

17 % |l n co

d for 23 'hdl&sgz w

frnc-

hQOE£SF PEG pr oduced was 1

halaoanszvyrmeae

GOt

Mut%@tﬁ:$%& for

trast—when
the PEGyI JoRE8 |

ur u.ll LIIC CIIL_yIﬂ:D 1

égéﬁ on was preceded by

Mutah{t‘,é &St Al

el d was 85

NAC-yIati onggE¢p
% Therefore, ti

qg§§;|bed above, product 1
ne sequential addition of

hﬁnm&é@@SEﬁ conmponents resulted

than was abt
AR WaSsS—obt

ai ned \whan ol | r
A1 A | \ALBAY2N] 1 T

in a .10% hi gher yield NT

actinn oo t o are

Natiyg§edSE i mul t

aneousl y. NBLE

[aaa¥aVal
IIPUIICII’tO AT

@23[0'554] Thi$ Exanple !

gescribes tt

si X mutant GCSF proteins.

g Tesutts of O11
12.

nked GalNAC-ylation of
1. Gal NAcsyl ation of

[055611 Peptide@nGiphiy atdeNternfits ahjlysikinves swed dmrﬂﬁdaermﬁﬂatiwntodi nt

F pr ot

glyc%sry tonsites

1+GMN%

v%%'fgﬁﬂd ¥idafih
-T2 (BY)

Edmnmdﬁ@tlbu fhalysi§ syggegedthe nomnally vmalpsgg@dztmg thad AraidAc was added

%6
was used in vi

Measur enent of

S ARG LTRSS g spapping o G-

hy GARYA 84a® Qddéfd a@ @il ¥ﬁA§h&Sﬁ’-termmal

tro wth C In

i ncreasi ng nol ecul ar

ommage eactlon
ﬁﬁﬂ' Peof proteins provided Gal NAc addition nunber.

For one addi

12. 2z¥m¢dRE@ea£&BoﬁautaBaseaSEneMnDés results,
-4, accepted one Gal NAc;

t hat mut ant
it ant @i

mut ant G CSF- |

(0557 Ag M afird

degdat

tion of Gal NAc, i

G CSF-2, -3,

ncreased nol ecul ar wei ght
we found
and

Yi2i®n M‘uﬁhﬁ@ NEST @lgien QLART Mefer 1ﬁﬁ9;1ct on the

(G e cul
Tabl

acceJlgt ed two @Gl NAcs,
tiga oAMEAPD

18965 to 19369 Daltons)

A DA o PO i

GlycdBEGyhitioatwas @eﬁﬁn@édyushwbﬁte

alN A GeN e Tel I i

MEM&%@YM%S(Q agdedliits Gid bR
on

nal ysi s suggest

form ng
ar wei ght i ncreasing from
e X. GalNAc addition of -

enpyraé/ttafee nucleotides system. (UDP-
Inthe Gu Cd

MBS A-BEHO-s1

%ested pept.i de
uktr@mfwf@ge)dﬁ 85> mM

e LR N AR

diPEGtatdn imghiskvandiGah Was deastedtil 8DS-PAGE gel by Comassie Blue Stain.

[0558] Since MAPT-G-CSF accept two GalNAcs, this mutant should receive two PEGs in

theory. Accordingly, we examined the buffer impact on the PEGylation of MAPT-G-CSF as

a starting material. Four different buffers ( 1. IM MES buffer; 2. 25 mM MES buffer (pH
6.0); 3. 50 mM Bis-tris buffer(pH 6.0); 4. 1M HEPS buffer (pH 7.4) were investigated for
this reaction. It was found that MAPT-G-CSF can be PEGylated in all of the buffer system

tested. However, monoPEGylation product was still a major one. In case 1M MES and 1 M

HEPS buffer were used, some diPEGYylation product was formed, indicating that high

concentration buffer improves the glycoPEGylation .
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onto T residue. 12.2 d ycoPEGyl ati on of nutant
G CSFsequences a. d ycoPEGyl ati on of nmutant G CSF
waegammaas and buffer inpact on the gl ycoPEGy| ap¢DOSID5/000799
MAPT- G CSF [0557] An exanmination of gl ycoPEGyl ation
(2 T@OmPrisionsf BTy o PGy MR ekfidiGiy By Y&%ﬂﬁ?)ﬂﬂPﬁ@-@@F(GalNAc-

performed using three enzyne/ three nucl eotlides
SAPEED: pubPEAPTIAG/ CEBIGUR A/ GIFS BT @ o
Gal T/ CMP- SA- PEG O si al yl transferase) in 25 nM MES

[0559Uf ¥neard¢niblsee glycoRiiGylation efficencihelf MuantyGyGSTPEGyhhtetby different

AR AD e o

sialy PEEBlatRind 2@ cMOREGMSPT A C3PtwisRn ki d ek MAIPISG-C§1;(Ga1NAC)2

nmut ant _shoul d receive two PEGs in theory. According

 and AR AGHGRE( GaR¥A g e for seyAREG yatioth S heE@mertwasrireafed with CMP-

S pAFFR LSRR S RALT B! e B S WSl i b PSR ngioorcyo-
sialglt@psteidse. HbtirMabiionstwirs pbifbrnesd(in b5 ) MES- buk(BERS0) and 1mg/ml

buf fer H7.4) were investigated for this reaction.
profein %Qgef%(fgﬁl?ﬁa- TheR E@plptiorsificieney parhee rEE §DEcPagn gel. [t appeared

that@volchgyhey &k t " noPEGY| at i
QE:_Ir odgg}t, was slp? %{ﬁﬁgﬁ%ﬁe@ TRE. néﬁ‘g)gsoef P é‘ﬁl&g%@ -SA-Lys-
PEHEOE Ia)fuinder the cenditedtesedme di PEGYyl ati on product was
formed, indicating that high concentration buffer

i he gl ycoPEGYl ation .b. Conpari f
é”%%ﬁ%ﬁtgﬁ Jo&Rrea ogﬁ@ogy f?lg%qi(% O MAPT-G-CSF(GalNAc-SA-

PRET26KD2)); &8h &Kk 2 and
MA%-GCSF%G&\I w?r I-Slﬁ?PEG) 2 [0559] In order to see

056D] Yoererhatih el F-1.catal yze .
[ b)]/ di f f er ent S ?fn %& of S, S&f&aﬁﬁe@?‘tﬁ &3 g@&f’kﬁ@ﬁaﬁﬂ% S Gescribed
aboyg, éheayﬂtumﬂ of pradgin ronentrationeon the @Blation by combining with a factor

G T TR e
UDMSRIN &/CaR{ S/ hAG {PEGE) j Y i
Aﬁ)r r vvagf(I treat eg%h%%Acﬂgggoy%@g%@%%i if OrS%l gﬁWéatlon of
M %J$H§1qga%~tlgrmgr(,gg prateacenceniration for reaction in 1 M MES buffer(pH
. SA.. ey ILi. . . , Bot ti
60/ SR B B 0 A
ec majaroBeart0vatomersidliwad ' fabbh
e T L e
( BeERe ¥ ESTyated - %Fgrnggtp@éaﬁ’&&-GSFc(GaMA&sm-BEG'(ZOKDa))z
i _ GA. Fak? der. th diti
e es@d%@?i&%%ﬁf %’ ein %g‘lr;]agéé% %3?1%18?}1(1%9%10 ‘H’IdF’IESIH%?‘rﬁppon

of MAPT- G CSF( ( Gal NAc- SAPEQ
12.3. Cell proliferation activity of MAPT-G-CSF-(GalNAc-SA-PEG),

[0561] Cell proliferation assay of MAPT-G-CSF-(GalNAc-SA-PEG), with NFS-60 cell line
and Tf-1 cell line were performed. The assay was performed using protein concentration
between 0 ng/ml to 1000 ng/ml. MAPT-G-CSF(GalNAc-SA-PEG(20K)), was active in this

assay.

12.4 Experimental Details

12.4a  General procedure of GalNAcsylation of Mutant G-CSF
[0562] Certain volume of mutant G-CSF solution (for 100 ug protein) was buffer exchanged
with MES buffer (25 mM + 0.005% NaNs, pH 6.0 ). The final volume was adjusted to 100
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20KDa)) 2 as a mmjor product. [0560] After exam ning
the i npact of enzyne and buffer on gl ycoPEGyl ati on, as
walewsnidssl above, the influence of protein PCT/US2005/000799
concentration on the PEGyl ati on by combining with a
ug/t GhloTo oifis bolgtiorbwhs added g a0D mat MHCF%% GaiNAGA, (MThU). The
ie

s G ycoPEGyl ation enzyne. So we appli
resilfing ERK NV ASHORbSEL 2t 21 fah A DAY SHTPEGEKOM) SAS B NQTOF

analy’ls. 9! YCOPEGyl ati on of MAPT-G CSF using 8~10 ng/ni
aﬁrgotei n concentration for reaction in 1M MES buffer(pH

620p. TMrepareson beAQ’Q‘GE’SG&dS’H‘-Y@&ZMJE};}ar t hi ﬁ condi tion,
' ' | at | duct t j or.
1056 VATOE L5 gl B 5 8 Dm0 B3 iy cpbarged with
) F pLo t,
o e e WP ST BN R Sl s R b 5.4 . o
this @ghmpmij M@ngalﬁépl(émg gé ]lélndn(ﬂ;).:,_afop wiNINA@LI00Z5 @Dand GalNAc-T,
(1 OFPRRSDIEY wef g5l e reRbRE P istma roked at 33°C Tor 24h, M
MAILDI)i {9363t vaap 2
T ANFa g0 aor L ACal®n e pTPE TP 5P,
{)%ft § or keterat proced e/ glveo PEGlatione df msiongGpESTE Sdgidences by one-pot

,.eacglggg_entrati on between 0 ng/m to 1000 ng/m .
MAPT- G CSF( Gal NAc- SA- PEG 20K)) 2 was active in this

[05 6 Dgtant1R-CSFEM0ard( etk GONra] i i .
?tgrll r cgg re g(gf Gal NAcsyl {'ith ﬁbﬁ%fﬁ%ur?g(ﬁetd xgﬂ&g'pP GalNAc (0.6
mg, ?@@g 2‘]‘“"&&& VAl dfalct mkh URP-@lOSK 1sp10.823amél),afore 1 Gal T(
0 ¢ han it S. buffer
20 PO S IR ORI fle, 595 BT St o i), o0 me
MnGiapud ied0d ¢ 2900/MBS buffer( PE 6.0+ e.oss%tmxggﬂ. YRS ﬂﬁg nfixture
ting

was frﬁc)lg%cg %te£ &%/I gﬁfﬂ%ﬁ@gﬁg@y IillglpIA &a;%)l . w S}}S-ﬂ’;@i?? :q ui red

orvmere & CE AR STk br MR LR, i ygious buger
syste(;kJ_ 675-159, 0.18 ng/m, 0.053 unbl) was exchanged
08 SNSRI B D T

m Ak PO A

STOINEGETYG) Dot oo mebain i
was 1orlegRt stefquhh eSD B ALGE gBiokas used to follow the reaction.

12.4e  Comparision of GlycoPEGylation of ]\MPT-G-CSF by using STsGalNAc ; and
O-sialyltransferase (Wang787-29 and 787-40)

12.4el Using St6GalNAc I

[0566] First step: 30 ml KJ-675-159 solution (0.18 nig/ml, 5.4 mg protein in total ) was
concentrated by ultrifiltration (MWCO 5K) at 3500 g, and then buffer exchanged with 25
mM MES buffer( pH 6.0). Final volume was adjusted to 5.4 ml in a plastic tube. GalNAc-T,
(1.0U /ml, 50 ul) was added, followed by addition of 0.25 mL. MinCl,. The resulting mixture
was rocked at 32°C for 24 h. MALDI suggested that the reaction went to completion. The
reaction mixture was concentrated by UF (MWCO 5K) and diluted with 25 mM MES buffer
to 5 ml, then CMP-SA-PEG(20K) ( 2x25mg), ST¢GalNAc; ( BV, 1U/ml) , 100 mM MnCl,
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reaction) [0564] Mutant G CSF 100 ug( Mitant G CSF-
1,2,3,4,5) was mxted with UDP-Gl NAc ( 0.6 ng, 0.923

waewsp7018al NAc- T2 ( 20 ul, 8 nlJ), UDP-Gal ( 0. 6PampS2005/000799
0.923 unol), Core 1 Gl T( 20 ul, 10 nY),

0.2 EMPvidpe RELS120KO rebultin® mifuRbwalikled H33E b%rn%@l’ WDS-BAGE was
, . 100mv MhC123 uf@i n 100 ul 25 nmM MES buffer( pH
useg%ﬁh@_rqgg‘g%.mm) . The resulting mixture was rocked

g \ ' oLl oyed by
Ss. Pace 143 e lSE PRI SRR RoRESE. |
[0567]y200REGHAlNA cp- M A DRIBICSFinZ0iud A5 nkMINIES beist @M 609683 mixed
. 2- MATP- G CSF 54 u was buffer exchanged to
wit DG Gnermdgsre Gk @rﬁé)yét Hhil) and 1@V » MaCls The
. - : . | S-1r1 S
reo et PG BRI repctonity ) Med il bRumea by ur
MEUR S5 aEGlirakyvith 23 HMUJES bsmggmdm?é.(cmfsﬁym(somfg ),
. resu I n
s PSR KL uCi0f mbP R W hisdhimregingamture was
rockegedritfor 30h| owe tR8IHN %‘%?‘{é_‘?@ wad focft€d W@%O@%‘g?%@?%ﬁ&E gel

d ycoPEGy! ati on of CSF by usi ng
was@seq to fpllowahesreaetione (\Wang787-29 and 787-40) 12. 4el

: Ei p; 30 m -675-159
12470, SR LS8 0 5280
CSFe@roNAty, avedgig7ybirifil tration (MACO 5K) at 3500 g,
M; ffer exchanged with 25 mM MES buffer( pH
[0563] 34 et e AR %)jvl{@tc@dcqrxbrafﬁdZaHMexchangeclb}mhtlg\@ MES
. e 581/ L ded 1 ohyoue
o i N S YA G 4 15D
GalNAeTr GdKEtnlat uB2Aa 106 Fanl\thClz_ll\gE\hD} way?a@a.t Bk %El?gn%aﬂgxwe was
Lon wen 0 C etion. e reaction mx
ro"k‘%:‘g %E%JE P?’%‘Pkﬂﬁﬁ-tﬂiﬁe@%\é@-gﬁﬁ @RK) B-1med0:108 Rb) amill SYERINACI
1.0 DMt . oo S SA-
(10 B 2,0 1 NGRS 67 g o
PEG{kod2. 16iveg r @408 winnh anﬂSt&Ga&N\anS (T. ﬂ[dkﬂdS@%ﬂ_) W%%deﬁl, followed by
.ni - .was. used for the reaction. . 4e
slowigiakigh o4 fﬁfﬁtgﬁh %%&H&B‘Pgﬁhwaggﬂ}a}lge({ ng Jp]l;ffm (2ymM NaOAc,
0.00 536 IisAGari#sTH, GHESH, tHe fid A - nﬁfﬂ ' i
8. 0) vYars m xed Wi t'h uﬁ%?%é 0.6 g an co?e ng' column with
an 1sp@gatig plgfion el Q0% Adfier 14 uinwtes SblomielbiaTindar @E@iel_ll_thof 100% A to 20
0 ' ' s chocked at 320C f 24N, e
35T M5 B SREE L B205 18 1o 2 e
0.005% polysorbate 80, pH 4.5. The peak at retention time 17 mins was pooled and
concentrated to 0.5 ml, which was further purified on an Amersham HiLoad Superdex 200
(16 x 600 mm, 34 pm) with phosphate buffered saline, pH 5.0, 0.005% Tween80, at a flow
rate of 0.4 mL min™. Product fractions at retention time 160 mins was pooled, concentrated to
provide 30 ug of MAPT-G-CSF(GaINAc-SA-PEG(20K))2( BCA). The yield was not
optimized. ' ‘
124 ¢ Sequences of G-CSF mutants

Mutant G-CSF-1:

MAPTPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLCATYKLCHPEELVLLGHSL
GIPWAPLSSCPSQALQLAGCLS QLHSGLFLYQGLLQALEGISPELGPTLDTLQLDVAD
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(MACO 5K) and diluted with 25 mM MES buffer to 200 ul.
CMP- SA- PEG (800 ug ), St3@lll (1.oUm, 10 ul ) , 10

W@ k000188 MhCl 2 were added. The resulting m XPCTF/ESWa5000799
rocked at rt for 24 h. The resulting m xture was

FATTEK QQMEEBSMA PAEQRTEGAMIDF ANEQHRIA VGS LYISHIL@SFLEVSYRVL

|l ow the reaction. 12.4f
RH Q:@N@a?)NAC SA- PEG 20K) 2from gl ycoPEGyl ati on

of MAPT- GCSF- ( Gal NAc)2 (Wang 787-42) [0568]

MAPTP- G {(GFas Q. (540 ug) was concentrated and
exchang 7 Lo7 buffer (pH 6.0) and adjusted to

MIREORASSIIRETE e CR QRO AR Dekcy R R Ty Vig grstore

2.16

‘WAMSS@PSQMQEA(EKIUS@HS@LELYQ@&I;EAEE@‘I’SFEL@TTL%TLQL%VADFAT

Then CWMVP- SA- PEG (20K
TI“%@@%MM& TQRTQGAMPAF n%ésHLﬂﬁLEVSYRVLRHL
Qp@gEg as) rocked at rt for 6Ch.. Additi onal
CVP- SAPE Z)OK) (2.16 ng , 0.108 urml) and St OGal NAcl
(1.0 m, 50 ul) were added, followed by slow rotation

at rt futant|G-CO8Fa¥t i on mi xture was exchanged with

buffer A (25 nmM NaOAc, 0.005% pol ysorbate 80, pH 4.5),
MTEII;@RASSLPQSEHLK@L@QVARKIQGmmaﬁmfcm‘}'m@mwﬂﬂgmmm

wABESSCPy Q&Q%g%‘lééﬁéﬁn %ﬁ%ﬁé@ﬁ%&%ﬁﬁrmwmwm
TIW'QQ%\&I@%A&A&@%T GEASO ﬁ@g%‘gg@&%@%ﬁ@ﬁs&%ﬁﬁ@%wmm

AQK&HQ AP N@t 9nt i on t| me 17 mins was pool ed and
concentrated to 0.5 m, which was further purified on
an Amer n'L rdex OO.(16x600m*n 34 mm
wi th ph :pH 5.0, 0.005%

MTEAGES ﬁr@%ﬁﬁ%tEﬁ@‘\@%ﬁm%G‘fe@@ﬁ@?:vwi,wgééﬂﬁhwmmmm
WAms@ﬂQAL@@MGCJDs HQ@L@@Y&%E];?AéégISP%QPWJQTJJ%GBVADFAT

T ePT GCSMéGaI NAC- SA- PEQ 20
IWQ@MEELG BALQPT QG AMBAFASHBQRRA G& VSN ASHIADS L EVS YRVLRHL

W&@M@a EQVRKI QGDGAAL QEKL CATYKL CHPEELVLLG
o Pmpmwmrﬁﬁmy QALEG SPELGPTLDTLQL
DVADFATTI WOOVEEL GVAP WVPN%FQ?RAGSVLVASHLQSFLE

MIAVENBYASBHRORR SRQTHEARKIYGHH AR QKT A PYK L CHPEEL VI I.GHSLG
[PWAPLSSCPSQALQLAGCLSQLHSGLFLYQGLLQALEGISPELGPTLDTLQLDVADF
ATTIWQQMEELGMAPALQPTQGAMPAFASAFQRRAGGVLV ASHLQSFLEVSYRVIR

HLAQP (SEQ ID NO:10)

Mutant G-CSF-6'( 177 Mer):

MTPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLVSECATYKLCHPEEL VLLGHS
LGIPWAPLSSCPSQALQLAGCLSQLHSGLFLYQGLLQALEGISPELGPTLDTLQLDVA
DFATTIWQQMEELGMAPALQPTQGAMPAFASAFQRRAGGVLV ASHLQSFLEVSYRV
LRHLAQP (SEQ ID NO:1)
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MIPLGPASSL PQSFLLKCL EQVRKI QGDGAAL QEKL CATYKLCHPEELVLLGHS

LA P
WORRESBTRSQAL QLAGCLSQLHSGLFLYQGLLQALEG SPEL GPTRCITLSL0DE/B00799

DFAT

TI VQQVEEH eviNnAechih P&G@WM%HIJ@FLEVSYRVLR
HL AQP(SEQ TDNO ) I\/Utant G

MMWW@WC@E@M&WXM&E&V%HSL@P
WWWW%@H@@LELYQ&M@AE@C@EE@WDMWYADFM

TW@E%}E&MM@B&%&‘% AR ASABRBRAGRYL VASHEQSTRBS YRVLR

HLAQPASR(BHON®EP. ) Mutant G CSF-4(C-terminal tag):
I\/ﬂ'PLGPASSLP(ﬁFLLKCLEQ\/RKI QGDGAAL QEKL CATYKLCHPEELVLLGHS

P
EX%@@SQALQA&LS@HSGLFLYQGLLQALEG SPELGPTLDTLQLDVA
DFAT

R SR U SR e

wildviya®GH has no natural glycosylation site, therefore a de novo O- -glycosylation site was

eng{}_jllgér-rp% o/é\srél'tp(ﬁll:é}lf pro 619/%1 %@n gzKi_yco TaKt% : %Lé/ahlklﬁc
trmb%?bﬁﬁﬁ%@%@d&@la% teiehalr s MO C N REH SRR W& Resigned
to lwmwwgﬂdmmw@@mmgme@mmmmmmm of the

proteifaf RIS st Rt Lo e BRlearediéed it e o

actiySin a Nb2-11 cell proliferation assay.
LG PWAPL SSCPSQAL QLAGCL SQLHSGLFLYQGLLQALEG SPELGPTLDTLQ

LD L

DFX%II WEeET ERP ATl e giatsAE ORRAGGVL VASHL QSFLEVSY
RV LRHLAQP( SEQ | DNO 1) Hunan reconbi nant G CSF
expressed. | nE coI| :

Terﬁ’ﬁaﬁ)methmnme AGCLSQLHSGLFLYQGLLQALEGH SPELGPTLDTLQLDYA

DFAT TI

754 CAVIA RN T VAGAT R0 R HORFRBATGEKECE Y SFLQN
QTS[LIO.FSESIPTPSNREETQQKSNLELLRISLLLIQSWLEPVQFLRSVFANSLVYGASDS
NVYDLLKDLEEGIQTLMGRLEDGSPRTGQIFKQTYSKFDTNSHNDDALLKNYGLLYC
FRKDMDKVETFLRIVQCRSVEGSCGF (SEQ ID NO:)

191 amino acid Wild-type pituitary derived hGH lacking an N-Terminal

methionine

FPTIPLSRLF DNAMLRAHRLHQLAFDTYQEFEEAYIPKEQKYSF LQNPQ
TSLCFSESIPTPSNREETQQKSNLELLRISLLLIQSWLEPVQFLRSVFANSLVYGASDSN
VYDLLKDLEEGIQTLMGRLEDGSPRTGQIFKQTYSKFDTNSHNDDALLKNYGLLYCF
RKDMDKVETFLRIVQCRSVEGSCGF (SEQ ID NO:)
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EXAMPLE 13 [0569] The follow ng Exanple illustrates

preparation of a 3 ycoPEGyl ated hGH protein The
wowdodorope hGH has no natural glycosyl ation siPET/US2005/000799

therefore a de novo O gl ycosylation site was

engi neerppVTpg,gngn{mt ant hGH protein which was then be

glycosylatrea wthn a Gal NAc transferase and

i al 1 PEQUApApRk gng@mmﬁm TAMS TP e AP EQK YSFL

pr ot ei ns {0 rncorpordate an

QN(B@TS}[@I@HS&PTBSNREE&“@KWLEELRISIQL&I[DSWLEEV(DMVHANSLVYGA
in.the | oop reqgion_ of t rotein nol ecule. The fiv

SDYTR L LRBR BEcd  AOR L BRSR Saniie R vk DDA LN Y GL
Rras I on assay.

LY?B 1 l\/ut?D %?Eﬁfm%%ﬁﬁg]% equgsr?%ggbfqg2 ?’;lm no acid

Wld-type pituitary derived hGH conprising an
NTer m naPTO¢iAVGhingtant:
MFPTI PLSRLFDNAI\/LRAHRLI—QAFDTYQEFEEAYI PKEQKYSFL QNP

QT@B@?&W@@@@@MWW&@W@W%AM

acl dﬁ\/a?l d- tygTEglﬂf}E( tary deri vem { EI%%D@KEH{NYGLLY

Yy
CFREDMBKVHTHRIMQCRBEEGSCGF (SEQ ID NO: )
FPTI PLSRLFDNAM_RAHRLHQLAFDTYQEFEEAYI PKEQKYSFLONPQ
TSL CFSESi,,?JI',PSNBEIt:_TQJ(SNL ELLRI SLLLI QSW.EPVQFLRSVFANSLVY
GASDSN

Yo a&m&m&&%@@%ﬁ%ﬁﬁ%m

T§M¥IFS] ﬁ@%&@% @ﬁ%ﬁwﬁ% PFANSLVYGASDS
Q ONPQTSLCFSESI PTPSNREET SNLELLRI LLLI EPVOFLRSVFAN
NVMLEEGIQTLMGRLEDGSPTTTQIFKQTYSKFDTNSHNDDALLKNYGLLYC

R@@M e G&W SKFDTNSHNDDALLKN

| ID NO )
PTOGAMP nut ant :

MFPTI PL SRARDNAN Ri¥RL HQLAFDTYQEFEEAY! PKEQKYSFLONP
QTSLCFSEST PTPSNREETQQKSNLEL LRI SLLLI QSW.EPVQFLRSVFANSLV

YGASDS  MAPTSSPTIPLSRLFDNAMLRAHRLHQLAFDTYQEFEEAYIPKEQKYSF
LQNPQTSLCFSESIPTPSNREETQQKSNLELLRISLLLIQSWLEPVQFLRSVFANSLVYG
ASDSNVYDLLKDLEEGIQTLMGRLEDGSPRTGQIFKQTYSKFDTNSHNDDALLKNYG
LLYCFRKDMDKVETFLRIVQCRSVEGSCGF (SEQ ID NO: )

NTG mutant:

MFPTIPLSRLFDNAMLRAHRTLHQLAFDTYQEFEEAYIPKEQKYSFLQNP
QTSLCFSESIPTPSNREETQQXKSNLELLRISLLLIQSWLEPVQFLRSVFANSLVYGASDS
NVYDLLKDLEEGIQTLMGRLEDGSPNTGQIFKQTYSKFDTNSHNDDALLKNYGLLY
CFRKDMDKVETFLRIVQCRSVEGSCGF

[0570] The four hGH mutants were tested for the ability to act as substrates for
glycosyltransferase GalNAcT2. Of the four hGH mutants, two were found to be glycosylated
by GalNAcT2 by MALDI-MS analysis.
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NVYDLLKDLEEG QTLMGRLEDGSPTOGAMPKOTYSKFDTNSHNDDAL LKNYGL
LY CFRKDVDKVETFLRI VQCRSVEGSCGF (SEQ ID NO ) TTT
WOR0&a/07a138 PCT/US2005/000799

MFPTI PLSRLFDNAMLRAHRL HQLAFDTYQEFEEAY! PKEQKYSFLQNP

QT £8.CF SPRpAF ARG TICIIIMI TG AN LS4 -PB\Y- Fhl L RSVFANSLY
YGASDS NVYDLLKDLEEQ OTLMG

RLEDGSPTT FKOTYSKF DTNSHNDDALLKNYGLLYC
[057 Rk Bontbg AseditionEeVs s a qomplermiriuzert;

St

(tryphlﬁiLdi’g’@t) showed that the two GalNAc’s were added to the T12 peptide (L129-K141)
I\gY%EkKDL EEG DGSPRT F KQT YSKF DT HNDDAL LK
cont%gL deudy japtraqerof Faliy4y added by

LR,
MFPTI PLSRL FDNAMLRAHRL HQLAFDTYQEFEEAY| PKEQKYSFLQNP

[057%2[%%’%}-%%TMEE%%R§,Wm romgf) \S%as%s e/f\excl'hanged

t\mcé\WBUEKﬁ]LEEWa@Th WEREDCHPNNCRIEFRGT YSIKRT NNk KNXGLpH 7.4)
Y CFRKDVDKVETFLRI V%fCRSVEGSCGF ﬁ[ 0570%1 The four hGH
and Qﬁ%amth%P@n Batiee@OrmM HEREaH} IO rp_lyl aCh StmMEMnCl, 5 mM MgCl,

0029 1k, ko 0 ot a5y LT . s o

MWGEL. NAcT2 by MALDI - M5 anal ysis. 13. 2 Prepar ation
of hGH ( TTT) - Gal NAc- SA- PEG - 30KDa. [0571] For the TTT

[057B]Jt dhe hG@TM&n@tdﬁkl Wasw@nﬂﬁxve&l Witls DPGAINATRI B mibrahbles, 0.90
cosyl ated, and 1- Gl NAc and 2- Gl NAc sgem es.

mg) w@p@ﬁlg%“\\/ﬁ% 69-hgmdx dep mﬁ%tﬂle(r@a@wuwsan@@w}l ak B wewith gentle
iyt e M 0 S A LOS By Ao
GalNAd tarthe hGBIWETT amityntawdsrobserved (aﬁpjobdﬁﬁatabjd@d/ )b}CMP SA-PEG-30K
0572] TT- an ,

(16 %5’7&3& IB}D&%{B 5)311;}([&3 %ﬁé?l @%&eé 7% WQ &Veff ﬁwegg o the

1 0
reactﬁfn Mﬁélﬂ‘b rt‘(gbl%&’é i éotglﬁgoelfﬁi\%{mle F’EEEE%I{ F’%lr?rfg&'?l ? élgc%?é%l)‘led at 32°C
with IgEHE&hakﬁig fad\ZtZ\]aCﬂ‘ I rBaativh MeSinZynitored\by\NEIOS ZE’AGE at 0 hand 22 h. The
extent of reaction was determined by SDS-PAGE gel. The product, \GH-(TTT)-GalNAc-SA-
PEG-30 KDa, was purified using SP Sepharose and analyzed by SDS-PAGE. Very low yield

of the desired h\GH-(TTT)-GalNAc-SA-PEG-30 KDa was observed.

13.3  Preparation of hGH-(PTQGAMP)-GalNAc-SA-PEG-30KDa.

[0574] The PTQGAMP mutant was was readily glycosylated with UDP-GalNAc and
GalNAc T2, then GlycoPEGylated using CMP-SA-PEG-30KDa and ST6GalNAc1 on 10 mg
scale to yield 1.45 mg of purified hGH-(PTQGAMP)-GalNAc-SA-PEG-30KDa. Peptide
mapping experiments (trypsin digest) located the GalNAc on the trypsin T12 peptide (1.129-
K141) containing the PTQGAMP mutation.

[0575] The hGH-PTQGAMP-mutant (4.55 mL, 10.0 mg, 0.45 micromoles) was buffer
exchanged twice with 15 mL of Washing Buffer (20 mM HEPES, 150 mM NaCl, 0.02%
NaNj3, pH 7.4) and once with Reaction Buffer (20 mM HEPES, 150 mM NaCl, 5 mM MnCl,,
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0.02% NaN3, pH 7.4) then concentrated to 2.0 nL using
a Centricon centrifugal filter, 5 KDa MACO. [0573] The
WO @s/DT0M38Tut ant was conbi ned wit h UDP- Gal NAC (RBCB8S2005/000799

m cronoles, 0.90 ng) and Gal NAc-T2 (0.12 i, 120 nlJ).

5 ml\]ﬂM Cga@bf&%rNMﬁgﬁ pH”M«DQﬁér?é’or@Ent%é@oVS b, B @eﬁﬂ@(‘ﬁi EHhtrifugal
for 19 hours e reaction was anal yzed by MALD

filterah KIpaaMWEO. addi ti on of GalNAc to the hGH TTT rrut ant
was observed (approximately 40% . CMP-SA- PEG 3K (16

[0576], The Hhdd-RTQGPas)tagndasSDitahddArith UDRG3INAG (37bmicromoles,

147 g a0 NG ko0 6 WO TPe Felioh S et 5C api gontie
shak%ﬁﬁ 9 $5u9 efﬁé I%a@tﬂﬁlﬂbd%gmﬁﬂﬁedzgy MALIBFM@M do%blé"t@%ddltlon of

ored by GE at O h. The extent of
GalNAatt the hG\EhET@éIPdMR]rmtdntbyassbserW@ECyﬁ’l SA?R%J@QKC(% 1mg, 0.9

micrdlea] GLS SRSy a0 B DT RACES Ui 030y YR et

brlné ﬁ'l% 168BVd18fe RSB (T TTheGRh MR viafy- ihEBniRd aKB2° O"ﬁﬁh gentle shaking for
bserved. 13.3 Preparati on of HGH

24 hA:m re@gtianArassnomre@boRDS PAGE 71 glfﬁlté apd @QGANMP U Thp extent of
reactt%sm% : eal{qelh %}%? ate a?l"e%m I%rg @@!@%@%P)-GMNAC-SA-

PEGQM:’Kﬁé w ﬁ%aaan% SHT §éptlaldleAndBEQ (Suprdeg 206) ﬂﬁomaeig@bphyand
urified hGH ( PTQGAWP) - Gal NAc- SA- PEG

then Fﬁ@mlmd nﬁb@ﬁﬁ@l reedyst wae ma&,YZ(efi rbyd\éA#DL RRpéiels maa@afl §éPS -PAGE

(sﬂv%%sﬁ 1&‘ In]%’\fﬁgen? ﬁlgg E%égkﬁ%fhﬂ??ﬁ v, %@?b%t%@da&#ﬁgﬁe ov&télisolated yield

(1.4 fagh RRQBANP, hasedrin frétebb nl, 10.0 ng, 0.45 m cronol es)
was buffer exchanged twice with 15 nL of Washi ng
BUfI.S?n 20 mM HEPES, 150 mwNaC, 0.02% NaN3, pH 7.4)
% with Reaction Buffer (20 mM HEPES, 150 niV
mM Wnd 2,5 nM Mgd 2, 0. 02% NaN3, pH 7. 4) e
[0578bna‘élm pxamave se5s foriithe ar@p%r@ﬂ%p eEnEM-CSK l’ci‘i)(ﬁelfycpefgwgate of the
1nve£ﬂ1(|£|1;£ 5 KDa MACO. [0576] The hGH PTQGAMP mut ant was
|ned with UDP-Gal NAc (2.26 mcronoles, 1.47 ny)

PO diaeasaion Soab S oMk d i AP ST 53 ABTan-su-Gar-

%W AcCBRLE, p was anal yzed by MALDI - M5 and conpl ete
dition o Gl NAc to the hGH PTQGAMP nut ant was

[0578F e GRASK (e e ssotsastin 2y Eshultel (O 8 63 8.005%

NaN[}ﬁ Ak 9BPIT ARG 1 Eﬁgg beshings &-1e(200 6&' 0V3R AL, 1073 19), Tbo mM

e reaction was incubated af 32 with gentle shaking
Mn(19(80 uL) were added. The resulting mixture was incubated at room temperature for 72

h. MALDI indicated GalNAc2-GM-CSF was formed.

[0579] UDP-Gal (6 mg, 9.8 mmol ), core-1-Gal-T; (0.5 U/mL, 80 uL), CMP-SA-PEG (20
kilodalton) (6 mg, 0.3 pumol), a-(O)-sialyltransferase (1 U/mL, 120 pL), 100 mM MnCl; (50
pL) were added. The resulting mixture was slowly rotated at 32° C for 48 h. The reaction
mixture was centrifuged at 2 rpm for 5 min. The protein solution was taken. The remain
resin was mixed with 1 mL 25 mM MES buffer (pH 6.0) and vibrated for 30 sec. The
suspension was concentrated in again; the protein solutions were combined and concentrated

to 200 mcL. HPLC Purification provided glyco-PEG-ylated GM~CSF.
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24 h. The reaction was nonitored by SDS PAGE at O
hours and 16.5 hours. The extent of reaction was
waledosoniided by SDS- PAGE gel . The product, PCT/US2005/000799
hGH ( PTQGAMP) - Gal NAc- SAPEG- 30 KDa, was purified using
EXAMIPPgPer oseand SEC (Superdex 200) chronmat ographyand
then fornmul ated. The final product was anal yzed by

058 A QUEREA BB BRI HE IR e LR pebEle 2 e
incoxpeeatad into &0l iateefirot Aplh (rotedbattty samasrelive pYsitiafneThisrean be

rotein, EXAMPLE 14 [0577] Thi g, exanpl.e sets forth the
Perfcgwsi)w&@lsawg © AMYABSFSCRRAGCE P HiRe¥; Wi kkhe IN-alpha-2b sequence

ANV i : . .
(1088180 14 5B PR B s s o o
glyceazatip0kite. SMuBation vEil MicarElo @8, flEBH@&] oGhvkddShn ¢dn ey)sed to create

o o 5 s T e
sequBitee iR 188 rddidH-with al ERpWsis Pfhe MtNaGHidn 186 éJHae%mVB%'kﬁV in bold). An

added. The resulting m xture was i ncubate room
exampierpEhew trieistpsefonpediis shpwmbelomdi cat ed Gal NAc2- GV CSF

was formed. [0579] UDP-Gal (6 ng, 9.8 mmol ),
Aligfiplefitslof Gaterferofd alpHd’ §in th3NOB) Prétdin BataBEse ( 20

kilodalton) (6 ng, 0.3 mml), a-(0O-sialyltransferase
GI#(1 U nA#120 HA Sed@éhce™M MC 2 (50 nmiNawed € added. The

resulting mxture was slowy rotated at 32C for 48 h

The reaction m xture was centrifuged at 2 rpmfor 5

mn. ThéFNretéPnlsol GVIQAV@MEET BKEKEDSRE PEendFEQr &Bi NO:X)

was m X wi,th 1 25 mM MES buffer (pH 6. an
vi br at egg%?bso ?33 "Theé *$03Spensi on "was 'C&Sr?ent &aptNé&lpha 2
(a,bhc@gain; the protein solutions were conbined and

concentrated to 200 nctL. HPLC Purification provided

gl yco- PEGLyBaféd @ft CSF.-EXAMBLE-15N[-0580] 1A8 O ILifAkedrha 14
glycosyhgghgg sitggsimlar ta that of intﬁr%erquN_alpha 10
al pha-27can be incorporated into any i nt %eron al pha
prot ei n5863flhe saB®® r.el.aEi.vBEpQSi.tNon.. .Thild8can a@-alpha 17

perf or y.aligni.ng the am.no acid sequ e of

inter cotodits thegPFN'al'ghaf]Eb's_eqb]en%e'(ig-%zo dhthgtrha 7
acids | gngxzgnd modi fying.the am ngvacid seguengent-@ipha 4
i ncorporate the glycosylation site. Mutation with any
am no aéildl8del et 99n -oM.FasedtSen -¥an -be ddéd t dFN-alpha 8

create bLe,ghke. Exenp! aﬁY.”‘ﬁE‘.a”tS:N‘iFai.”t AR gas RGN 3%na 21

honol ogy "as "possi bl'e "wi't h "t he "I' FN-al pha-2

124457 99 .MM.E...ED....NV.... 118 IFN-alpha 5
124463 99 ..T.E...E.IA..N..... 118 IFN-alpha 16
124460 99 ..M.E.W.GG....N..... 118 IFN-alpha 6
124455 99 ..M.EER.G..... NA.... 118 IFN-alpha

1/13

[0581] Glycosylation/Glyco-PEG-ylation occurs at T (IFN-alpha-2). Protein numbering
begins with the first amino acid after removal of the protein leader sequence of the naturally

expressed pre-pro form.

[0582] Interferon alpha mutations to introduce O-Linked Glycosylation Sites in IFN-
alpha’s that lack this site.
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sequence in this region with an enphasis on the T at
position 106 (shown below in bold). An exanple of how

wao bios/orE3per f ormed i s shown bel ow. Al i gnnents PET/US2005/000799
Interferon alpha's in the NCBI Protein Database G #

GI#AA% AAAR@quenceA NafReddeN - a- 2b 1 Name

CVI QGVGVTETPLMKEDSIL 20 (SEQ ID NO X) 124449 98 117
| FN- al pha 2 éa b,c) 20178265 99 ....E... E N 118 IFN
al pha 14FN244

585316 E..NE N 118 | FN- al pha 17 124442
%gé%g’ 118 *I'FN- "al'pha 7 - 124435*%379 .glngtalPha
aguyllslm aIpha441718899..ME.. .Y 118
| EN- al pha 8 20178289 99 ....E. .. E I\I\/.... 118 | FN-

al pha 2201782%7 999 WM-EE-..ED--.-NNV.- -.-. 11818 |IF{~-alpha
(Elﬁgﬁha 5 124463 99 .. T.E ..E IA. .N 118 IFN- al pha 16
460 99 . .ME WGG ...N 118 I FN- al pha 6 124455 99
. M EER20G78A6518 9loFN-. .algahaTl/.13 .[N0581]. 118 IFN-alpha
cg co%gl ation/d yco-PEG ylation occurs at T106
(pFN-aIEﬁa 2). Protein nunbering begins with the first
am no aghdafiter reoval pof the pretein | eader 1pn-alpha
,Sequence of the naturally expressed pre-pro form
(E'1’0582] Interferon al pha nutations to |ntroduce

O L ke Buaon B0 S e AN S dAe s
(E 1@mQ@WA\@TETPL|\/KED62|OL (SEQ I D NO X) 12444 9 98 117
| FN- al pha 2 (a, b c) 20178265 99 E...T.N 118 | FN
al pha 1285316 L JLELLMTL LU UNL LU 118 ~~ IFN-alpha
(E107 )
585316 99 ....E..VT..... N.ww.. 118  IFN-alpha
(ME7VT)
585316 99 ....G..MT..... N..... 118  IFN-alpha
(E103G; E107T)
124442 99 ....E...T..... N..F.. 118 IFN-alpha
(E107T)
124442 99 ....G...T..... N..F.. 118 IFN-alpha
(E103G; E107T)
124438 99 ....E...T..... NV.... 118 IFN-alpha
(E107T)
124438 99 ....G...T..... NV.... 118 IFN-alpha
(E103G; E107T)
417188 99 ..M.E...T.S...Y..... 118  IFN-alpha
(I107T)
417188 99 ..M.G...T.S...Y..... 118  IFN-alpha
(E103G; IlO7T)
20178289 99 ....E...T..... NV.... 118 IFN-alpha
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10

15

20

25

30

(E107T) 2017 8265 99 G . .T N 118 IFN- al pha 14
(E103G E107T) 124453 99 E...T N 118 I FN- al pha 10

W@ ES/AT)138.24453 99 . . . .G . .T N 118 | FN- aP@hasi05/000799
(E103G E107T) 585316 99 E..MI N 118 | FN- al pha 17

(ELO7T) 2995826999 99, ....E..OVT. .IT¥.118 .INWN-. .al [l 17 TFN-alpha
Eﬁ@¥ﬁl ZM%) 585316 99 G .M N 118 | FN- al pha 17 (E103G
(E°E 07%) 24442 99 . . . .E. . .TN . F. . 118 IFN

al pha 7 10ELG7T) 1@@4.ﬁ@L%Q.QTD.s:tNV.;.fallS11%}%@%1pha

&l pha 7 (EL03G EL07T) 124 43899 . . E . .T N."
(E'T) 118 IFN- al pha 4 (E107T) 124438 99 G . .T NV 118

| FN- al E10 T) 417 18899 . .ME . T
S, . .Ye?%é%FéN- éggﬁg&g%%%'%%ﬁTy'i@gxss é@? . Mfg-alpha
(EDXPTES. . .Y 118 IFN- al pha 8 (E103G | 107T) 2017828 9
99 . . .. E . TNV 118 IFN._alpha 21 (E107T)2017828
9 9 9 GH2AT57T NvOP18MMRR - - &lpha -HVt -(E163€  EIFN-Blpha
(E103G; E107T)

124463 99 ..T.E...T.IP..N..... 118  IFN-alpha
(E107T;A110P)

124463 99 ..T.E...T.TP..N..... 118  IFN-alpha
(E1°7T; IAllOTP)

124463 99 ..T.G...T.TP..N..... 118  IFN-alpha
(E1°3G; g7, IAllOTP)

124460 99 ..M.E.W.TG....N..... 118  IFN-alpha
(G1°7T)

124460 99 ..M:E.G.TG....N..... 118  IFN-alpha
(W105G; G107T)

124460 99 ..M.G.G.TE....N..... 118  IFN-alpha
(E103G; W'%G; GG %TE)

124455 99 ..M.EER.T..... NA.... 118 IFN-alpha
1/13 (G'Y7T)

124455 99 ..M.EEG.T..... NA.... 118 IFN-alpha

1/13 (RY%G; GO
124455 99 ..M.GVG.T..... NA.... 118 IFN-alpha
1/13 (EER'®cvG;c*T)

The GI numbers in the above table, except the first number 124449, refer to those of the

unmodified wild-type proteins.

21

16

16

16

[0583] The O-linked glycosylation site can be created in any interferon alpha isoform by

placing a T or S at the appropriate amino acid site as shown above. The substitution is T as

shown in the above table. The amino acid sequences between the various interferon alpha

forms are similar. Any amino acid mutation, insertion, deletion can be made in this region as
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124457 99 .MM E...TD NV 118 I FN- al pha 5 (E107T)
124457 99 .MM E... TE NV 118 I FN- al pha 5 (ED1O8TE)
wQa200857013® .MM G .. TD NV 118 I FN- al pha 5 ( E1BGIHIS2005/000799

E107T) 1244 63 99 . . T. E. . . T . IP. .N 118 IFN -
longak PRAT b6 S(FHARd apprdgidtd pdstddn B3 oBRosylation/slyEo-PEG-yldtion relative
f. . N 118 IFN - al pha 16 (E107T; |'A110 ; 1244 63 99

to Pl.I (IFN-algha-2) in the alignment s¢queigeel shivwn abbytha 16 ( E103G
E107T; | A110TP) 124460 99 ..ME .W.TG N 118 | FN-
[0584] pHsihide (MiaLBYEtiohdvd beth disclosedMittErefeBencE® specific ¢mliddments, it is

oo B SR g P T 5 808 S e

skilld@fifhe aftQvithoMt E%%ﬁﬁl_gl%rﬁ 5t drfd\spid S cdpelot thé&hiértion.
124455 99 ..M EEG T NA 118 IFN- al pha 1/13 (RL05G

07T . . ] - .
0581570 84 Bt el v et AR b ppcnin o
incoglooated bplbdferenexinal erthretyf i r st nunber 124449, refer to
those of the unnodified wld-type proteins. [0583] The
O linked glycosylation site can be created in any

interferon al pha isoformby placing a T or S at the

appropriate amno acid site as shown above. The
substitution is T as
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shown in the above table. The am no acid sequences
between the various interferon al pha forns are

W@ 2005102138 Any am no acid nmutation, insertion, Pe&l/@52005000799
can be nmade in this region aslong as the T or S is at
the appropriate position for

ITycos | ati on/ gl yco-PEG yl ation relative to P109
Vﬂ&ﬂiﬁé&wgh the alignment sequence shown above.
[0584] While this invention has been disclosed with
referenge to Liel S’ggﬂ%jd saidols 4 i
ot her egbodi r%ﬁtg @b%ngov r ateiq:}(:)(‘)%gJ§ Ig}ﬂ gi%#éta?%@ ?gencfuﬁ%e’
wercievhsmatany peitide sequehcd ¢reddésnant Odinked glyicbdydation site that does not
departing fromthe true spirit ang scqpe. of. the,
i) Gt POR-OPOBUEPeDAC CpseBRRding s thertolaisd PPIYRFRTIgRs
and other publications cited in this application are
i ncor popat ed Ty pbBHEHRIRGT cldim! 1N ¢ 1R IRIYEAIdd i9a G-CSF
CLAIMED I S: 1. Rnsllfpg%l at ed pol ypepti de éﬁgnprl sing a
nelngntidpept i de sequence, wherein the nutant peptide
sequence encodes an O linked glycosylation site that

does not, exi ' i 4.d- [ . .
corres pghdi ngﬂh{3 g BP@%&?AS %fg'@ﬁ %%h‘y\é%z‘g{h.eg%? S5’ pajjpeptide comprises
salyppepiptide sefueateivith the folrileiof M BETPOGPRe MIBIEZ), X, BPLGP, and
CSF pol ypeptide. 3. The pol ypeptide of claim 2,
¥%8i n the G CSF pol ypepti de conprises a nutant
pepti de ' : f Pl . g
MLBOPZ1 ﬁ%ﬁ%ﬁ%ﬂgﬁg&ﬁﬁg gﬁ%ﬁtﬂﬁ Eﬁgﬁpme’i’%%(?.agt S naiGype G-CSF
amirtoleeidseguencer(SBO I Oal)i the salescdptsm drden ard iteggecleetedirom 0 to
3 angm no aci d sequence (SEQ ID NO 3), the subscripts n
> and mare integers selected fromO to 3, and at | east
one of X RAd oRe bEXHAE BPfs THeor S&NEngvhen nore than one
of Xand Bis Thr or Ser, the identity of these
noi et i esvhies maneldpeode of Kyanddd scihsdr San theAddensity of theseuhoieties is

. . fromgl utanmate, ,or any uncharged am no acid. 4. The
mdeﬂﬁiﬁagﬁt?y él?@’ﬁg‘iiypepti de of claim3, wherein the
mut ant zqagéls&e@ﬁaﬁ% t@miafe, §ﬁh@%ﬁﬁaﬁ§é@a@ntﬂbeac$@quences
consi sting of WTPLGP, MJITPLGP, M ATPLGP), MATPLGP,

MPTQGAMPLGP . MWQTPLGP, MUSTPLGP, MEQTPLGP, ,
MAPTSSSALGP, ThaauiapFiC8BRolpeptidscofrdaigind pilicain gre mutant peptide

BT f sl dIn 1S eGidnels AASXRRPLF BR FRRS MEBTPLGP,
MIATPLGP), MATPLGP, MPTQGAMPLGP , MVQTPLGP, MQSTPLGP,
MGQTPLGP, MAPTSSSPLGP, and MAPTPLGPA.

5. The polypeptide of claim 2, wherein the G-CSF polypeptide comprises
a mutant peptide sequence with the formula of MITPXHBOO,P
wherein
the superscript denotes the position of the amino acid in SEQ ID NO:3, and
the subscripts n, 0, and r are integers selected from 0 to 3, and
at least one of X, B and O is Thr or Ser, and
when more than one of X, B and O is Thr or Ser, the identity of these moieties

is independently selected.
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a mutant peptide sequence with the fornula of
MLTPXnBOOr P wherei n the superscript denotes the

w@omsH7msas of the amno acid in SEQ I D NO 3, anpCT/082005/000799

subscripts n, o, and r are integers selected fromO to
3, and at least one of X, Band Ois Thr or Ser, and

when nome t hdhegokypeptidé ofilmd, Wiegeid the Iﬁﬁtﬁﬁﬁf&p‘uﬂ@ Sequence is
of these noieties is |nde

sl i She Seplaciset sossistinaer: o BT GOR, K i GP {MIRESLGP,

Consi tﬂ."%gﬂ’%s%%%#ﬁ*@m@c@@ R e G

CAPESSRS), ML TPYTIE, M TIPM? TP MERU T TGS R, ST PLGP
( GCSF nut #4) I\/[lTPVTP MLTPMWTP,

d p6ST. . 7. i d | _
\?Aqellrv("e- |1rF1> t he Y,QSP‘}%% |-lr 728‘“%? ’gﬁ‘lae (g Cﬁ{ﬁéﬂ?ﬁe&?’cﬁe comprises
@ﬁlaf@ahﬂﬁep%ﬁe YefifeBcdvith th@rh L & EPBE(SBBOLGE  wherein

the superscript denotes the position of the amino acid
[ nV\thhl';enw ld type G CSF amino acid sequence (SEQ I D NO
3), and .S histi

ok o or U BerREP dihiies R Fostih of biiaMuB el Rl prge G-csF

and o i amadb adid egrendd @EQID NO33),8nd The pol ypepti de of
claim7, wherein the nmutant peptide sequence is

sel ect e Bhiidinge samg aaming, ebiamisacidprdyrosinaHNdG |
LGSSLG g %%eohﬁggkﬁ and LGSTLG . 9. The
tB C Whe

pol ypept arm fein the G CSF pol ypeptide

conpri seds an imégenfropeptd 3le sequence wth the formul a
wherei n the superscript denotes the position of the

amno agid ig,the wild t G_CSEF am oac:ldseqence

(SEQ 1 DENO. e PolyPapiids dfiglping Tabeiciibg anilamneptide sequence is
sekratrin Eﬁe%hJéHce@éoéﬁﬁn% 8P4 dNTOGL, fLG@Ldsln L&NYSLGI, LGESLGI,

i ntegers i ndependently sefected from O
and LGSTLGI.

9. The polypeptide of claim 2, wherein the G-CSF polypeptide comprises
a mutant peptide sequence with the formula of P#Z,,,J qOXnPT
wherein
the superscript denotes the position of the amino acid in the wild type G-CSF
amino acid sequence (SEQ ID NO. 3),
Z, ], O and X are independently selected from Thr or Ser, and

m, q, 1, and n are integers independently selected from 0 to 3..

10.  The polypeptide of claim 9, wherein the mutant peptide sequence is
selected from the sequences consisting of: P’ ATQPT, P***TLGPT, P*TQGPT,
PTSSPT, P*®TQGAPT, P**NTGPT, PALQPTQT, P'*ALTPT, P'*MVTPT,

P ASSTPT, P**TTQP, P'®NTLP, P'®TLQP, MAP'® ATQPTQGAM, and
MP?ATTQPTQGAM.

11.  The polypeptide of claim 2, wherein the G-CSF polypeptide comprises
a mutant peptide sequence with the formula of PZ,UJ clP6IO,XnB0C

wherein
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10. The pol ypeptide of claim9, wherein the nutant
pepti de sequence is selected fromthe sequences

w@oemwsiostssg of : PL29ATQPT, P129TLGPT, P129TQGPICT/US2005/000799

P129TSSPT, P129TQGAPT, P129NTGPT, PALQPTQT, P129ALTPT,

P129WT , P P I .
MAPlng%%T %gég%ﬁ%eﬂ%é W{%ﬁ%ﬂ‘“‘%ﬁﬁe bifdtype G-CsF
pol ypeptanmieoatldcsquelmne(SE/(hé]DN(h IHhe G CSF pol ypepti de
conprlse a nce with the fornula

of PZnUsa 1&%@(&/\?{& it telroted fremp daponpe gessingsand

t he pos'\i/l'léhr‘m&fe thﬁ?o&rﬂfoZ) JaG'aﬂdqu ttﬁ%oﬁ\{}nla dr SRR, (%cﬁ‘%;

am no acid sequence (S east one o
J O andndﬁnegd@éﬂy@@lee@dfaldmthreom ne or serine, and

when nore fhan one.of Z .J ne_or

seri ne, rg’acﬁ P& |aﬁggﬁé%81§?%ef%}n§@eggfné§' Segﬁﬁgﬁo%o%3

r, n, and o are integers independently selected fromO

to 3. 122. TheTheglotpsptideler (Qﬁlrrplﬁlvfﬁeiéin tWeiRhNpdphifle sequence is
dtS pepti de sequence js se ted f om t he sequen €S
fFpmdh wequpmsg@stmgpfslé AGALGHTA PPLSSC,

%@@%@#@?@E%@ﬁﬁ%&% @ésﬁ EeEpsrt BsSE s

BYLSSC, LGIHTRpK! Esscmpmm&smm@tmw‘&m PHESP, and
ég é%bﬁ,ﬁpl)q ptlde of claim2, wherein the G CSF
Pobe de- nprises a nmutant peptide sequence with
the forrmula of 0 aGJgOr P175XnBoZnmJsYt wherein the
super scriigpt
The w10 Type G ea Rt SO 2Rt 1% O p@Sightal comprises
mutant pﬂﬁaétsequcgfwﬂz the forBulahf @6QI.0.B " 268, U,
t hreoni.ne or serine, and when nore than one of Z, U5Q
J5 ™M and X are threonine or serine, they are
i ndependingd P¥rssBpednBebs (1 Y;bo%nfbﬁtdf@l{kaélﬁﬁﬁo Reidan¢h<Gvilg & type G-CSF
optional l'y H t he synbol represents any uncharged
am no a@rran@@@da@@eme@ﬁﬁ 3%nd a, p5q, r5n5o0, m

S and & ang dndlP9ets d, FASRE S GRE Kis BELEGEES: {507 AdtShen more

than one of Z, U, O, J, G, @, B and X are threonine or serine, they are
independently selected; @ is optionally R, and G is optionally H; the symbol ¥
represents any uncharged amino acid residue or glutamate and

a,p, q, I, n, 0, m,s, and t are integers independently selected from 0 to 3..

14. The polypeptide of claim 13, wherein the mutant peptide sequence is
selected from the sequences consisting of: RHLAQTP'”’, RHLAGQTP'”,
QP'*TQGAMP, RHLAQTP'"AM, QP'>TSSAP, QP!*TSSAP, QP'*TQGAMP,
QP'*TQGAM, QP'"TQGA, QP'*TVM, QP'*"NTGP, and QP'"*QTLP.

15.  The polypeptide of claim 2, comprises a mutant peptide sequence
selected from the sequences P> TQTAMP', P**TQGTMP, P'**TQGTNP,
P**TQGTLP, and PALQP'¥*TQTAMPA.

16.  The polypeptide of claim 1, wherein the polypeptide is an hGH
polypeptide.
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14. The pol ypeptide of claim 13, wherein the nutant
pepti de sequence is selected fromthe sequences

wa@onsiostissig of : RHLAQTP175, RHLAGQTP175, QP175RCIBMBS/000799

RHLAQTP175AM QP175TSSAP, QP175TSSAP5QP175TQGAMP,
QP175TQGAM QP175TQGA, QP175TVM QP175NTGP5and
QP175QTUR, 1% hePotypeplideiriaine] 6)fvhetein thednutemipeptideseqaence

mut ant pepti de sequence selected fromthe sequepges
PIERCTARAIEOc Sl tErGETYRIbA BESSRFIRPLO A arsironsP PeN LAQIFK
PALQP133TQTAMPA. 16. The pol ypeptide of claim1,

wher ei n jkhe ' | : ' : :
ol ypepttie oreiPatepife sGuiam DMl BRAIQH ol berfiRomprises
& st peptiierspquenes withsefqrene of BEF BEBOQAUK' SRIT Y, and

1APTSSPTI PL 7SR9 and DGSP133NTGQ FK140 18. The

polWH5EPRi de of claim 15, wherein the hGH pol ypeptide

conpri sege &iyaeAPL dRBRE KD RRBMRITHR: Hhinb a8id iARRINVAd Bfpe hGH
PlBBJXBOZUKFAg}E)éQ'I'@S, and Hv\i‘z/ﬁl:zerei n the sulperaslcrli pt ¥pe

denot es antiro paidisequsncofSEME 2:28).a0ld in the wild
type hGH.am,n id.sequence,(SEQ ID NO 20), and J is
sel ected 'f F%ﬁ‘i(%?‘ﬁf%%%ﬁ%? mélﬁ&n%%xg%“ﬁf‘?fe; X is selected
from al goigRlec@diaaRgine] Solagiied, idleri@, ikt hesvniie; B
is selected fromglycine, alanine, |eucine, valine, .
aspar agibhis, selgcied £ranm slycingdelanipe dewdine, vadines asparagines glutamine, and
fr.ogg tyrosi ne, serine, alanine, and threonine; Zis
cted fromisol euci ne and nethionine; and Uis

sel ct ed @ (sl cptedfydm byabsing sedisk, plaalnensand thfeoniee
pol ypepti de of claim 18, wherein _the nutant peptide
sequence isselegted drasyispleyping ard BeBiNBG R8st i ng of

PTTGQ FK; . PTT . VEK, PTTVQ FK,
PTTVSI FIL@I%“JTL‘% FE—{%‘ p %%ﬁe apd ol E‘K, PTQGQ FK,
PTQGA| FK. PTQGAMFK, PTI GQI FK, PTINQ FK, PTI NTI FK

PTI LQ FKY9. PTING gekypepiitdlee) dtdm F8riwirdik the mutant peptide sequence is
o I 20T Lonsidnd d PSRV TPk BTTLQIFK,
PTTLYVFK, PTTVQIFK, PTTVSIFK, PTTNQIFK, PTTQQIFK, PTATQIFK,
PTQGQIFK, PTQGAIFK, PTQGAMFK, PTIGQIFK, PTINQIFK, PTINTIFK,
PTILQIFK, PTIVQIFK, PTIQQIFK, PTIAQIFK, P**TTTQIFK'“’QTYS, and

P TQGAMPK™QTYS.

20.  The polypeptide of claim 15, wherein the hGH polypeptide comprises
a mutant peptide sequence with a formula of P**RTGQIPTQBYS
wherein
the superscript denotes the position of the amino acid in the wild type hGH
amino acid sequence (SEQ ID NO:20), and

B is selected from alanine and threonine.

21.  The polypeptide of claim 20, wherein the mutant peptide sequence is
selected from the group consisting of PRTGQIPTQTYS and PRTGQIPTQAYS.

22.  The polypeptide of claim 16, wherein the hGH polypeptide comprises
a mutant peptide sequence with a formula of L XTBOP**UTG
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20. The pol ypeptide of claim15, wherein the hGH
pol ypepti de conpri ses a nutant peptide sequence with a

wo evosior@a3of P133RTGQ PTQBYS wherein the super seCT/p82005/000799

denotes the position of the amno acid in the wild

t yRéhdiéghl ami no aci d sequence (SEQ I D NO 20) and B is

sel ected from al ani ne_and threonine. 21. The

pol y peptSilDI@S@fptS:dQﬂofﬁ the positien ef the @ﬁ’én%%ﬁlﬁm thg gyjtd-yee hGH amino

sequenc gg@%ﬂ% the group consisting of
PRTGQ P YS. 22. The pol ypepti de of
claim 16(13Vd%%t1rfrddﬂgldnﬁﬂcraoidymmeiadd alwminRt | ses a

nmut ant pepti de sequence with a formula of

L128XTBAPE3giotd fen elvaninsesle@mic pad aad glecing e
poSi ti oy Af.f gy i?%?n ROLACL thitohihe; Md d-type hGH am no

aci d sequence; erern I's selected fromglutamic
aci d, valiseleated fadmaaigidine, Betise, akhnteadd ievemegl ut ani ne,
gl ut am' c acid, and glycine; Ois selcted fromserine

and thregnine, and U.i s selected from argini ne .
seri ne, %gr anieq’@ NG g PR PSR! eﬂfé?%%wﬁﬁ@? the mutant peptide
%&g@ﬁm st fr6iahd ot RGN Jbﬁgagﬁpﬁf’lttT@epErQSPWSTG
si.stin
LETQSP?[%A’R@GLEII E@@SE@TEEE%E&F&E@MR‘; "VrdserTG,

EVIERE B Vv Brpddred AT AT samre 24, he

pol ypeptide of claim 16, wherein the hGH pol ypepti de
conpri sest. a Miegjolyeefits dﬁcl&ﬁql&mreﬂl tie 1GH polypeptidef comprises
MLBPTXnZn| OPLSRL wherei n wherein the superscript
cusCpe oS G OPREIo S P Shrdn DRLSRE i |
elgéﬂs am no acid sequence (SEQ ID NO 19); and B is
sel ec from phenyl al ani ne, valine and al anine or a
conbi natwlemeit higr @pbrscXpt denstel detpedition ofithy aniaoatid,in the wild type

valine 6ilanrj[-I %?AA e?c?d szeqlucsenéeh{SE&nIiDnﬁO:w) ; and
B is selected from phenylalanine, valine and alanine or a combination thereof;
X is selected from glutamate, valine and proline
Z is threonine;
O is selected from leucine and isoleucine; and
when X is proline, Z is threonine; and
wherein

n and m are integers selected from 0 and 2.

25.  The polypeptide of claim 24, wherein the mutant peptide sequence is
selected from the group consisting of M'FPTE IPLSRL, M'FPTV LPLSRL, and
M!APTPTIPLSRL.

26.  The polypeptide of claim 24, wherein the mutant peptide sequence is
M'VTPTIPLSRL, wherein the superscript 1, denotes the first position amino acid in the
wild type hGH amino acid sequence (SEQ ID NO:19)

27.  The polypeptide of claim 15, wherein the mutant peptide sequence is
selected from the group consisting of: LEDGSPTTGQIFKQTYS,
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Ois selected fromleucine and isol eucine; and when X
is proline, Zis threonine; and wherein n and mare

WO niosgearids sel ected fromO and 2. 25. The pol ypr@L/us®on600799

clai m 24, wherein the nmutant peptide sequence is

BEDESPET AQIERQTES JIRMGSETATBFK QT Y&, LMD OBASREKQTYS,
MLFPTV LPLSRL, and MLAPTPTI PLSRL. 26. The pol epti de
GEDEISETRGENIRAEY 8 WP GSPOGRH RSV $ dERESRERbY VFKQTYS,

TR TGN EEDck L 4 oo dps,

BEDGSPROGOIPT Q/SES IEDGSPTILQRFK QTIYS, pETEITeRTGRIFHQTYS,
EutETeRT oo bR Thls. g ERe iR by 3 B ErbdrkQrys,
%E@E%@@@@H@%ﬁ%%gs and LEDGSPTTTQIFKQTYS.

LEDGSPTQGAI FKQTYS, LEDGSPTQRQ FKQTYS,

L EDGSPT RI8YVFRQE Y8y peFDESHINM FKQEWS) the polypeptide is an IFN alpha
LCEDGSFEQVSI FKQTYS, LEDGSPRTGQ PTQTYS,

PEREBEYGQ PTQAYS, LEDGSPTTLQ FKQTYS,

LETETPRTGQ FKQTYS, LVTETPRTGQ FKQTYS,

LETQSPRBGQ Fﬁ@é}éﬁlyﬂeﬁfﬁﬁﬁ@éﬂ I Qh¥®in wherein the INF alpha
LVTETPATGQ FKQTYS,” LEDGSPTQGAMPKQTYS, and

PEDGHLTT N Farids se@@ncaprmprifiyge protans aginacacid saquence, and the

wh in th | [ ' ' .
PN T S T —
SN N ) and GhheaPihi deuthra SnfnP e setftieteOioRiies a mutation to a
conprising a nutant_ amno acid sequence

. . . a A
BESANIRFOISEHIRAHBBOASI B SRSV CHITESDORGING {0 EE?’Q Pkug\?%f%’ha 2,
2 having a sequence as shown in SEQNO 22, and wherein

the mut apy anﬁ{a@go 'egtiéeeap&mﬁz%%{e%maleqpmaﬁa Mlypeptide is

a threonine or seri'né amno acid at a position
sadeatasfpomdheagroup cadBingfof IRN aithehE N alpB®4, IFiealpha 5, IFN alpha 6,

B3 ypBRu: 5 fenghite i 1 Rilbrg 13, b oRLR I, iy fpha 17, and

Hﬁ“a%%@b@: | FN al pha 4, IFN alpha 5, IFN alpha 6, |IFN

alpha 7, 1FN al pha 8, IFN al pha 10, IFN al pha 14, |IFN

al pha 16, IFN al pha 17, and |FN al pha 21.

31.  The polypeptide of claim 30, wherein the IFN alpha polypeptide is an

IFN alpha polypeptide comprising a mutant amino acid sequence selected from the group

consisting of:
%CVMQEERVTETPLMNADSIL"®, ®CVMQEEGVTETPLMNADSIL'",

and ®CVMQGVGVTETPLMNADSIL''%,

32.  The polypeptide of claim 30, wherein the IFN alpha polypeptide is an
IFN alpha 4 polypeptide comprising a mutant amino acid sequence selected from the
group consisting of:

®CVIQEVGVTETPLMNVDSIL, and *CVIQGVGVTETPLMKEDSIL' ™,

33.  The polypeptide of claim 30, wherein the IFN alpha polypeptide is an
IFN alpha 5 polypeptide comprising a mutant amino acid sequence selected from the

group consisting of:
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31. The pol ypeptide of claim 30, wherein the |IFN al pha
pol ypeptide is an | FN al pha pol ypepti de conprising a

WOn0a/0701381i no aci d sequence sel ected from t he BEDUR2005/000799

consi sting of: 99CVMQEERVTETPLMNADSI L 118,

99§:vwc335é€iszmm EM@G\DBDEPEWVBS@LP CARBMOAEERITIRDSMINVDSIL!
e tide claim 30, wherein the IFN
'55 ﬁfﬂ@‘/laﬁﬂr FN al pha 4 pol ypepti de

conpri Si ng a mutant am no acid sequence sel ected from

t he gr %\@q BLIMPS

and 99 %f}ﬁé}%d %R%FEIDSI €8% $Ee pol ypgig%%%lgp%hde an

ElFI‘éiatplﬁ(E pol\nﬁpadmcctmmuhﬁg\h adupdnd amirdoygeip sdqiendesselrntetl Edm the
g%rg/(g(epti de conprising a nutant am no acid

§ é’HE%‘ cted fromthe group consisting

Of 99CWMQWW§LW§DSIL“S PCVM EVGVTGTPLMNED L8,
GVTETPLMNVDSI L11 TPLMWDSI L S

andfi@VmGVﬂiéfﬁjERWEﬁDSdb &f claim 30 wherein the I FN

al pha pol ypeptide is an | FN al pha 6 pol ypepti de

£he o outcon LA e BE AR e DRyl e s

Q! {peiBti B@Eﬁﬁ[b Ada Muddid amino acid sequence selected from the
99CVMUGVGVTETPLMNEDSI L118 35. The pol ypeptide of claim
sMupMeasisiing efhe | FN al pha pol ypeptide is an IFN al pha

7 pol ypeﬂ@g 161 ESQRPIE mpﬁaﬂmmtanam@m@v@\wmmEmyw.

sel ected the group consi sting of
99CVI QEVGVTETPLMNEDFI L118, and

9|9CVI QGVES/TETPh\piEbdptidid 8f clahin 30hehareinythe FN dphapolypeptide is an
clai m 30, wherein the.l.LFN al pha pol ypeptide is an I FE
TS ielote SR yiets Rt p anR aTRAR S ScaeRs sl om the
gg%@%% geted fromthe group consisting of:

SPLI\/h(EDSI L118, and
99 CVMOCYCVIVESRY GVABSPLMEEDSIL' %, and CVMQGVGVTESPLMYEDSIL'™.

37.  The polypeptide of claim 30, wherein the IFN alpha polypeptide is an
IFN alpha 10 polypeptide comprising a mutant amino acid sequence selected from the
group consisting of:

9CVIQEVGVTETPLMNEDSIL', and *CVIQGVGVTETPLMNEDSIL!™,

38.  The polypeptide of claim 30, wherein the IFN alpha polypeptide is an
IFN alpha 14 polypeptide comprising a mutant amino acid sequence selected from the
group consisting of:

®CVIQEVGVTETPLMNEDSIL, and *CVIQGVGVTETPLMNEDSIL'™,

39.  The polypeptide of claim 30, wherein the IFN alpha polypeptide is an
IFN alpha 16 polypeptide comprising a mutant amino acid sequence selected from the
group consisting of:

®CVTQEVGVTEIPLMNEDSILE, CVTQEVGVTETPLMNEDSIL'Y, and

®CVTQGVGVTETPLMNEDSIL'S,

169



wm R W =

BOWON =

37. The pol ypeptide of claim30, wherein the |IFN al pha

pol ypeptide is an | FN al pha 10 pol ypepti de conpri si ng
w@200802188 am no aci d sequence sel ected from t hECUS2005/000799

consi sting of: 99CVI QEVGVTETPLMNEDSI L118, and

99CVI QGVGVTETPLMNEDSI L118. 38. The pol ypepti de of

cl ai m 3040 whergd ?olzﬁ@ti'dl? Nf alafth 30 PWhetBiRRAE BN hipha @otgﬁébﬁde is an

al pha 147pol ypeptide conprising a nmutant am no aci

JEN wdnhed 79wl ynepide eqraphisinga grutamb ambiesicid seqgensie:selected from the

égll %WED&L 118, and

Lo LMNEDSI L118. 39. The pol ypepti de of

cl ai m 30°CWIOESIGMTREPLMNBDsHA HECRIOPVMGITESPBRINEDSIL! 'S, and
al pha 161‘%21‘:}’ eptide conprising a nutant am no acid

99
CYaQpared DBHom-t he group consisting of:
99CVTQEVGVTEI PLMNEDSI L118, 99CVTQEVGVTETPLMNEDSI L118

5and 99 QGW 18, ’ j 1

i m 30, el PO RETREN! S Ra par o SRy AP A R6l Brpide is an

AFNadphb 2 Ipwl yeetidd chemjerivigng & siutegt amimet st segoenwe salecdd from the

sequence. sel ected fromthe group consisting of:
‘@W@W@éLI\/NEDSI L118, 99CVI QEVGVTETPLIMNEDSI L 118,

and 99 CVIOERYGIMERPEIMNEDISINII I B LandPAE VRQEXRBPTE SBL OINVDSIL 8

claim 30, wherein the IFN al pha pol ypeptide is an IFN

al pha 21pol ypeptide conprising a nutant am no acid

sequenceddel ednéwlitednndaleie agidenpodieg thicpolypgpidde of claim 1.

99CVI QEVGVTETPLMNVDSI L118, and 99CVI QGVGVTETPLMNVDSI L

118. 42. i 20l . ' e j . .

ol ypept e cniereiemElsiie s HIIR b 48d of glaim 42

conprising the nucleic acid of claim42. 44. A cell

conpri si 44 t ha celicbmipeisiagititt miclei¢ adidofilaidd2. The

pol ypeptide of claim1l, having a fornula sel ected

From . R0 WHELeln AN LS A8 0050k (Rl SRl

[VaVaval [VaVaVA)
AA—O—GalNAc—X ; and AA—O—GalNAc—X
[UaVaVy)

wherein AA is an amino acid a side chain that comprises a hydroxyl moiety

that is within the mutant peptide sequence; and X a modifying group or a saccharyl moiety.

46.  The polypeptide according to claim 45, wherein X comprises a group
selected from sialyl, galactosyl and Gal-Sia moieties, wherein at least one of said sialyl,

galactosyl and Gal-Sia comprises a modifying group.

47.  The polypeptide according to claim 45, wherein X comprises the

moiety:
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that is within the nutant peptide sequence; and X a
nodi fyi ng group or a saccharyl noiety. 46. The
w@oiogpaEpss de according to claimd45, wherei n X POIPR1098600799
a group selected fromsialyl, galactosyl and Gal -Si a
noi eties, wherein at |eas ne said sialyl,
gal act osyl and Gal -Sia Ponprifes a nodifying group.
47. The pol ypepti de according|to céai m épopherein X
conprises the noiety: vvherlg' ' er sel ected
from-OH and R1I-L-HN-; G118 a Cggt_dfrom
R1-L- and -C(O(C 1-C ) BIICyl; noi eby
conprising a nmenber sel ecgedqypr Mo y conprising a
strai ghtchain or branched poly(ethylene glycol)
residue; and L is a |inker which i®Ha nenber sel ected
froma bond, substituted or unsubstituted al kyl and
‘ﬁ#paﬁi tuted or unsubstituted heteroal kyl, such that
en Dis OH Gis RL-, and when Gis - C(O(CC
6)alkyl, Dis R-L-NH. 48. The pol ypeptide accordi ng
to cl ai Mid5 mentier stlactdd fonpOE eisd RhE-HNFuct ure: in
which L is a substituted or unsubstituted al kyl or

substi t ut.ed or ,unsubsti tut ed;, hete :and n

o sel obiisa nioea e bt sLr bl REON k00 5.

The pol ypeptide according to claim45, wherein X

conpr i sRSisth@oRty dehpHstighBkeiber SeldciedsEheteebrhp@ihd & Straight-

integers fromOQo 20. 50. A nethod for making a
chaiypr raecdhef ngbi@hplene glycpldrepisis ande of cl ai m 1,

conprising the steps of: (a) reconbinantly producing

t he pol de, : Wi ' '

the pol JaonfiGE iR i tha Rl ot g RERILAR:
unsubttiteiod wlkyt amhsubstimtedadk undutptitutedtesatdalkgl, conposi ti on

of a granul ocyte col o ti ati fact or F X

conpr i s?”r?g:th%m"h?f’f tt¥YVe dﬁgbj‘}lﬁ’ @B%Y}H:@ é&g}&@%}d@)@kﬂ,Dls
RLrcalLm 2, wherein said pol ypeptide is glycoconjugated

with a nodified sugar.

48.  The polypeptide according to claim 45, wherein X comprises the

structure:

in which L is a substituted or unsubstituted alkyl or substituted or unsubstituted

heteroalky! group; and n is selected from the integers from 0 to about 500.

49.  The polypeptide according to claim 45, wherein X comprises the
structure:
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52. The pharmaceutical conposition according to claim
51, wherein said nodified sugar is nodified with a

woreoobero1sel ect ed from pol y(et hyl ene gl ycol ) aneCT/US2005/000799

met hoxy- pol y(et hyl ene glycol) (mPEG. 53. A

phar maceuti cal conposiii on of human G owth Hor none
(hGH) conpri si ngoa fective amount of the

pol ypepti de of clai m I¥ sai d polypeptide is
gl ycoconj ugat ed wi t hua r. 54. The

phar maceuti cal cowpei(i on/actior ding to claim53,
wherein said nodifi ugar is nodified with a nenber
sel ected from pol y(ethyl ene glycol) and

nmet hoxy- pol y( et hyl ene Tycol ) (MPEGQ. 55. A
phar maceut i cal con‘pgx;d&o f r | ocs e nmacr ophage
colony stinulating factof ( canprising an

ef fective amount of GwW CSF pol ypepti de conprising a

nmut ant Bde: ' t sequence

conpri sg@ggéh‘g%ﬁ%gﬁagﬁ%%ﬁ‘%%#@ ?y?(ﬂat does not

exist in a wld-type Gt CSF pol ypepti de, and wherein

sai d pobpeptA nethep fordrakisg gklycocoygatmofatiie polyhertide of claim 1,
modi f | eg su[gglr. 56. The pharnmaceutical conposition
ROPSIHREES $'5PT i m 55, wherein said nodified sugar is

nodi fi eghyW t FecdniPRIRAY pRfhueib o8k Isdlﬁlsep%le 4ot hy! ene

gl ycol) and net hoxy- polp (ethylene glycol) (mPEG. 57.

A phar néigeut emmamn&@os%pwtatmg thkenpalypeptifie mith sanpdified sugar at

. ri.sin n.eff.ecti ve anount of the pol ypeptide of
said EPHR G Rdlidh §i¥

%ai d pol ypepti de is gl ycoconjugated
with a nodified sugar. 58. The pharnaceuti cal
conposi 5i.on Acsierghdugiita compbsitida of AB@helodyie&blbny stimulating
nodi fied sugar is nodified with a _nenber selected from
fagry/(@&ORY) evmprgsipeom eiiestiveanoms of fsinphaen|deplclaim 2, wherein
: ; : i.di ng G CSF
stngSélfoa f pfﬂgé §ng§%f§jcgl3tu g%%tggqg@lgg‘? %yétaﬂer apy, said
met hod conprising, admnistering to said subject an
ef fecti §2 andhepharhecghmeheogusitivalaccadingso tlaom 53f wherein said

o Rige Rone BT SR Gl S AU 165 elveon and
8URbBEboly RRASR BlcchAPELST apy, sai d et hod

conprising: ‘admnistering to said subject an effective

amount the pharnaceuti cal .
53. A pharmaceutical composition of human Growth Hormone (hGH)

comprising an effective amount of the polypeptide of claim 16, wherein said polypeptide

is glycoconjugated with a modified sugar.

54.  The pharmaceutical composition according to claim 53, wherein said
modified sugar is modified with a member selected from poly(ethylene glycol) and

methoxy-poly(ethylene glycol) (m-PEG).

55. A pharmaceutical composition of a granulocyte macrophage colony
stimulating factor (GM-CSF) comprising an effective amount of GM-CSF polypeptide
comprising a mutant peptide sequence, wherein the mutant sequence comprises an O-
linked glycosylation site that does not exist in a wild-type GM-CSF polypeptide, and
wherein said polypeptidepeptide is glycoconjugated with a modified sugar.
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conposition of claim55. 61. A nmethod of providing
interferon therapy to a subject in need of said

wWo b@sami3s sai d met hod conpri sing: adm ni st eri NBCT/OSBaH/ah0799
subj ect an effective anmount the pharnaceuti cal
conposition of claim57. 62. A nmethod of providing

G owt h kigr momae phatedutic] GrepdRltRGtackddREed cffim 3! thergin said
therapy, said nethod conprising: admnistering to sail
medified sugan isahodified watharroembertsalectet romnpely(stindéne glycol) and

188%85:{331&{%%39&&@?&0@ &?—PEG).

57. A pharmaceutical composition of an interferon alpha-2b comprising an
effective amount of the polypeptide of claim 28, wherein said polypeptide is

glycoconjugated with a modified sugar.

58.  The pharmaceutical composition according to claim 57, wherein said
modified sugar is modified with a member selected from poly(ethylene glycol) and

methoxy-poly(ethylene glycol) (m-PEG).

59. A method of providing G-CSF therapy to a subject in need of said
therapy, said method comprising, administering to said subject an effective amount the

pharmaceutical composition of claim 51.

60. A method of providing granulocyte macrophage colony stimulating
factor therapy to a subject in need of said therapy, said method comprising:
administering to said subject an effective amount the pharmaceutical

composition of claim 55.

61. A method of providing interferon therapy to a subject in need of said
therapy, said method comprising:
administering to said subject an effective amount the pharmaceutical

composition of claim 57.

62. A method of providing Growth Hormone therapy to a subject in need
of said therapy, said method comprising:
administering to said subject an effective amount the pharmaceutical

composition of claim 53.
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