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WD 2004/ 103275 PCT/ US2004/ 014254 COVPOSI TI ONS AND

METHODS FOR THE PREPARATI ON OF HUMVAN GROWH HORMONE
WELMEABEIZATI ON MUTANTS BACKGROUND OF THE | NVENTT/OBR2004/014254

[0001] Human growth Hornone (hGH) and agoni st variants

t hereof are nenbers of a 5 famly of reconbl nant

proteins, described in U S. Pat. 658. 021 and
UCOMBOSIMONS AN METHQDS FOd @HMR&%&AH@N OF

3 M1, CRON 13 HORUONE G néJQgéfdgf\bleﬁﬁf)\@TANTS

Pat. No. 5, ;]12;1 199; and tU S. Ptat . 5,795, 745. t

H wth hormone participates in aspect s

of "ther agulat | BACKGRA N OF il TEVERTHOR "7
[0@2)’2'?@.@1@%%0\{@%8%6’ HE}?]R %ﬁ& la%cﬂué’ﬁ" éﬁ?ﬂﬁ thefo¢ Qfétxﬁ&ﬁbers ofa

rtuitary horno ates a multit
family &f ret@gbiaadt pedtbimetdescréhedhin &5S. IHanééI 4582k and U.S. Pat No

S eaad i BT Feeprbinanfaroatcioaiang Siatiods o piscire TOGIERIAT S pat. Nos.
4, 3&@@@2 FB0: 92!\49@} s If’aﬂ N URRIA831s:s. Pdvayds 484, 18Y; and % S. Pat. No.

Sciencg, 2397 (1988):" ’I'saksson et al ., Annu.
5,70h WéﬁoHumanfgrom&o@ng%pqrtlmpaicmmrvaamds aspacte of the rexulatlon of

no%%i %%f-‘?ﬁ? §Fc8>yth agi gexge %gg%ﬁfg glgg) ﬁgl%frabtl:r v%.sflﬁ gs receptors this 22 kDa

ltaﬁdl}r RoshéRirhedulabs Hhnaasdd dtislogsl dFRBtsghuct as Yihadregowth
peptides for engendering a particular phyS| ol ogi cal

(Sm@écpg@nw)s lgctmm, akhmmn.ofq magEopheghscanddnsudinglgke apgrdiabetogenic

eff?(}i ﬂq%vgla A {QI % M n%wg ga_lése ue?(?sgetﬁgﬁczgl&re, 239: 769 (1988);

Isat€doh Gk 81\Cohnu. Rerd PhySiwiar4Tt 488 (1988} ThamenandiVaidendi @¥al. Invest., 82:
factor that has [imted the use of therapeutic
74 688 ddughes andyrigspm ey e ot Pﬁa%lqz{r,é7b‘ﬂ69n@§§5)pept i des.
In a patient, an imrunogenic response to an 20
[0G0Rii rit=tae el s tpetioni of glynasylamdl hn@hmrzglytdwlqmbpepcﬂldeafw/engendering a

Ieadtotedvelo ment an al Ler re
pagicElapy bRy alEicRh P hERaR e e adn H fg‘i"fﬁ?lﬁi}é’ﬁ‘gl Both puified and
rec%}%%%?ﬁ@t—ﬂ%e bbg !ﬁs‘g& f&“ﬁ%ﬁh BB ditidR a8 B¥seadE dhéR) BGH deficiency,

earance rates. pr obl ens I nherent in peptide
e.g hisvaapeoin duldaere A panclgmh faesdr ihat hasdinzited, th%mfd: Qfathﬁrr@lz@tlc peptides

%Ethods of .elimnatin % rrB have i

is (i BER P pdisp A meanged el R A BUFuo Rt Srifdkopis spragase to an

adiflB§iaRe %Eft')t%i% caf YiBLiRalZe GhdSdp¥ide hisd/Biodgd todhe BEBIMopment of an allergic
attache ot he@ﬁgept I de backbone. [0003]

respohse(ie theypasiorty | Qibe! Jeficiepsies pf therageutiexalyqsipaptjdes dngineds suboptimal

ol 83 R P SER 08 e BELY RSB g A Bl

recd@HRBS il Ak af, 4rd vahadslﬁx%ﬂioﬁe of ﬂﬁhhﬁ@lﬁl%rﬂhé ptc}bleﬁﬁs hd\e been
pepti des. For exanpl e,

inveptigaged. )qu@ﬁ@répthtOrmﬁvldﬁﬁQJH‘éJ@ @ﬁﬁ)ttdeﬁmr?lbf‘é‘éw &@%the%eﬂymefs have
30 l ed t
be@*??t?a%%d‘ﬁ‘;‘cﬁg %]tﬁg %&%Eg)r (r)nr)nszl ypr gg;Feﬁe gloycol .

OB SER CFACL) TRE s EELATR! € RS0 B e
po%%f% fdekY The u%’éQ) %ﬁ@@%ﬁ@a@ﬂem&aﬂaéﬁ% 4as been demonstrated to

tal ne tion, the clearance tine in
redvice ¢hel iatrmorogesicity of hageptidtae Fooexahwpld, hE$.as.do. 4,179,337 (Davis ef

al.) concerns non-immunogenic polypeptides, such as enzymes and peptide hormones

coupled to polyethylene glycol (PEG) or polypropylene glycol: Between 10 and 100 moles
of polymer are used per mole polypeptide and at least 15% of the physiological activity is



10

15

20

25

30

size of the PEG conjugate of the pol ypeptides in
guestion. The nethods disclosed by Davis et al. are
waeb@wilexrls PEG yl ati on net hods. [0004] The chenmPCEIUS2004/014254
nodi fication of peptides, frequently results in an
fiaftitiiebds itn Bitldoh]deac] edrafcegand inddrcabation ist prolonpeddud te the increased

s Gt P kSl e o i S v osd by Dav
et al. %%‘@éﬁ%hﬁcal‘f@@"yltaﬁ&lfﬁ@gﬂoﬁé" ng group is a water-soluble
pepti de, the principal node of attachnent

[000@pefﬁ1ee%ﬁgﬂﬁ<fﬁf ?ﬂh&% SF e s, faoR ety Rl il ol v dirablg oss of

peptidé betivey, fhich enittidutdie t@fthé!\ﬁérﬁﬁeleo‘%ﬁle Whtufe GRthy BRdSis@iRE utilized to
i nterl eukin- 2 (Fisher et al., J. Haematol., 82:

modif§isipe pepiide, \For erargplauhaicihe élolcsldlymgwr@up mlvmternigﬂul;l@pmﬂde e.8.
e RGOS RgEuor BE6L G repdis o

specific boadiag through a &fp'ﬁldé &ﬁ&ﬁﬂ éc1@f6§1d|ﬁbl methdied lo@BbijuSae @ eater-
dark, et al ] iol. Chem, 271:21969 19962) have

solublepelymets ang antorlepkin- 8&Flsh@@®91 A driesmaiole $2: HIHEISORN,
ernfiSEHE G368 WGy R LSOARBRALPA LOcRRIEL 15

(199D tyhet hedrestefybtpe (Tsntsumi atlslg Bz Jy Camcéz‘;') Tesx8r(1H26)) ¥nd human
dom speci er tor resi dues

S SRS et o A1 9% e Feysalgd gt chemical
PEGf"l@ﬁ’&ﬂ G€Resel drofeths Ab&aAkY 18R WAk & 15)'{(9 %dlﬁ% V?fg of the pell?tldes

er|V|t|zat|onsra egy that results In

000, RS vt ph e ba Sk ha ey SRR R %c@s? in 1y

esserﬁ’iraﬁ? 2drldBsh ﬁ@@%é‘ciﬁcﬁhﬁﬁhef ﬁb&b&@eﬁ@ﬁ&ﬁe@%ﬁ al peptidbRYBBne. For the
he’ use of enzynes, such gl ycosyl transferases to

prodlaq@pemd therapsuti¢ pmﬂldss; g‘ras ch:@ﬂmlwram tontibzeea é@p{ltlzjaélon strategy

E S ve .t.he, advant of ..
that AR ae Aot S Ap S B DGR K] By RSB BosBhianty
homdRAYIRB tprEduSY, nA eSiRiSin@réutp €6 F&pamg spetifigalunRbete pestiles is
substrat es. ree princip cl asses of enzynes_are -
through dlap ysg of ﬁ%z}@%ﬁt Wéh a8 gbpowévwfww&t%@pend a modified sugar moiety

OntOQ:pX dseyltransfer ases (e.g., sialyltransferases,
%t saccharyltransfer ases N 25

cetyl gl ucosam nyl transf erases and osi dase The
[000@ yEBeiRRsRwsd émsﬁ/qse& haygthep @ggag?Se%f rs&wse(fectmty and’

stere%fé@t%c osMgas e?r éﬁzr?%’la’tlc ((ig pilat OSI &%gg?mf(‘d using unl_:protected substrates.

Thre&pdwsipil classs vf ofizynies see msiedsnsﬁ& sghthesig yfmsbdiardrdwse n
successful |y use n etlc t re

slyeRyBBR R (et ST eb By ReEe B bt ot

aceb?%g%%s]egﬂ[rfyltrag@feﬂase@hﬁm glﬁéd&idas&% ”I%% gl};’elag-ldésleg R ﬁlrtﬁ& cla351ﬁed as

A’ycosyl transferases nodi fy tthe oligosaccharid
exoglyt:omd&sas €sg. p[hrrglh;mmmhaep,tﬁ ghﬂsomdqscbdnxﬂ: emtpghpesidises (e.g., Endo A,

Encg RS TP e s 900 stereochenal. and Lhglochemeal.y

prepd2 | bﬁ%l%ﬁﬁ &, Ilﬁ*&% L%H&af &v{wﬂkéa &k RRl oy, ORfl. 8nén 201 2: 98-
2004/ 103275 PCI/ US2004/ 014254 11 nked ’car bohydr at e

111 (@9%W)ct ures, particularly on glycopeptides produced in
manmal i an ceI | s.

[0007] Glycosyltransferases modify the oligosaccharide structures on glycopeptides,

producing specific products with good stereochemical and regiochemical control.

Glycosyltransferases are used to prepare oligosaccharides and to modify terminal N- and O-
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For exanple, the term nal oligosaccharides of
gl ycopepti des have been conpletely sialylated and/or
wo n@agyizat ed to provide nore consi stent sugar PCT/US2004/014254
structures, which inproves gl ycopeptide
Mm@%@ﬂfﬂﬂgm&ﬁmmmpﬂmaﬂw@y blegwcqﬁepﬁﬂéﬁfroﬂudaﬂmgnm&imahan cells.
ropertles For _exanp

For @(grn@ ngmlgﬂﬁlgp%%hms gg%cq@pg%ﬁa}gg pesa completely 31a1y1ated

SR ISR Bl MBS By grcpei

phar(nﬁﬁﬁiynemg:s and\@rgriel oﬁbthﬁr Bioldgi@l poperties. Hot: exﬁrhjaﬁa- 54]18-
(1982)). Moreover nﬁr Qus, synthetic Pr ocedurgs ha}i1
galagiaRydraiiserase Vs %@%WV ptheties leplasuning.anitusifign of fhgytiity of
t t
glycgs‘é/lﬁtganfsfeﬁ%ﬂﬁ th%h_}ﬂl‘ﬂieég dggﬂﬁ?ﬁg& 1!39 .s%]'g Zec S‘)éﬂgﬂg W M Nicre. Chem.
47: He6isa18(198R)), Mireover furmerdus s&nthl:ﬁB Qrob%&esllﬁhvelﬂeﬁﬁ)tﬁse of a-
~Fucosyl transferases are used in synthetic pathways to .
s1alyitfaé1ﬁ§-pf@ps t9 tranelss slaligpqid fioghgytidine-5’-monophospho-N-acetylneuraminic
acid %Jt?x@%s ﬁeorg _Oft! JR0Rpied g,(égsee tlee\ﬁ'? oPHS 'ka fn E%d r0%¥¥13501362
sacc ari de acceptor. o} chi k
(1 996)‘)8 Wac@lt&maﬂeydseiﬂmse@(n bynmempdﬁma}tshatransfvm foessd gt from

fucosyl ati si al yl at |.act os wi.th a cl oned
gUanogde: é% mtbgﬁgwgl}cgg%to(q %’ﬁ?’%&\bé( ’élxy]a?faa Saﬁgn ARgTRIAT- EB’Eexample
Ich1k]a gr«%?a%’& s&?pﬁev('ﬁ@@g}) ) meAyd tﬁatqm%ﬁ%cssth@ﬁlcggylﬁt?(ﬁ%ﬁsmlylated
nces 1 n glycoconjugate synthesis for therapeutic
lactojsﬁmunsmﬁ%cloﬁ@bﬁub@yltans&ras,a (Nhikawe eBilot/edhm 6hegySdg114: 9283-
929193400 816 §o0ing o8 85 eoBgd It GRpoORy BaS YRGS O therapeutic

use 3eB. Q[@@elle@b’cg 09afl A BIor6HMo RIS 18PE USAA2H00)P ISP als, U.S. Patent No.
sacchari des.’ d ycosi dases normal | catal yze the

5,876,080;d1,93), &15015 738,é5‘}f,0i3%22dﬂ‘7 b@leO)éﬁiﬂe?r%appr opri ate
condi tions, however, they can be used to formthis

[0008] N Kﬁg@)smﬁ{ﬁé@tcaﬁl hi¢6 ©8 m@@ﬁtﬁq)r%tﬁ%jsaﬁa{arﬂ% beRye4iadses normally
synthesi s are 20 exogl ycosi dases; the ycosy

catalweﬂhgfhérdméﬁ@mfsa gycosivkc byl rlniee prgoRT Wmﬁistl(ms, hoygever, they
can k?éﬂ?s%&‘i fo‘f‘m th -gl'ffla‘xk o/ %8& %s@@é@?%se{ﬂh f‘caglbéﬂ@%?%tl: sﬂﬁﬂ&ﬁs are
In e 1'n

exoglﬁto@fd@@pi tﬁd gl}&ommﬁsfémcgumelt themohytddwdinysieaminue dfithie,substrate.
an acceptor, tqo give a new glycoside or

The g]yic%gaég takss ppa glygasd LeReN 18 2elyRos Hogizy s infgrmgdiate that is either
t 3
1nter@é‘1ﬁ@d A ﬁrgfrelg gvégﬁg t°he @&ﬁlﬂ%ﬁﬁﬁ%ﬁ@t@fgp@%ﬁ %ﬁ?&e to 1ve anew

trisacc cl udi ng
glycodiée dii dlfgosaccharids. 2351 exempbay gathiviay ksige an mq)glhcoaabse is the

synthSReL AT cdeE 0okl Nty Ecobmbdes manpes b difficul p-
man?&%%g)llhﬁ{a% &ﬂd&/% fq% g Eﬁ ttﬁ?aeac'titcﬁr? 09 l)éﬁﬁ%% %ﬁ et 1., Chem.

ycos a nuta yCOSI

ConeRN9yB- 9%(1@9@){1 whi ch the nor nal nucl eophi | i c am no
acid within the active site is changed to a

000 R B S eb o o] F 1pd B8 P4 Al os PR BiPpe P ghosicic

linkageﬁairmuﬂéﬁ’ue giynbsadese ghg/lmeﬁ ipdqmeasi iamvéhiclsthe notnal muelpaplelic amino acid

. osaccharl ing a | ycosyl. fluoride donor
with G 980 eyl GEmat LB OB SR £410y SHGEUET enzyimes do
not Hg*d?é%g‘f%gigé@ﬁ% §z%ﬁ%u§%%%sf1%%%€gﬁg{]m/ US2004/ p%&comdases are used

to prepat wligdsacchaddes using anee-ghytcogyd Shoovdadombe snd atgljvasidy ecceptor
moletc?lleb(?Vi%?errrngtsatl.E %t.Se.q’a%elﬂ?{\I o.Sy ,9 T6,§{Ez)y nﬁ‘fﬁoﬁéﬁthe mutant glycosidases are
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capabl e of appendi ng gl ycosyl donors onto glycosyl ated
or non-glycosyl ated peptides, nor have these enzynes
whe@a/10:2esl wi th unactivated gl ycosyl donors. [BOWL0F2004/014254
Al t hough their use is | ess conmon than that of the
ugdt@&@@foyfnﬁ@ teesegpsftvendegliyensictRtesieatonstedtsdthat suchzadymes are
prepar e carbohydrates. Methods based g(in t he use

of

capablay gPyRIdEie¥esy Hiopars ko ghygemiaigeorearelyrpsylate pepiides, nor
r aride, 1is

have? %I%S%s ? %gﬁ&?ele%g?eg o\g@g g?f?%@d 2191@9 sﬁ@ ﬁ?lg&% ave been added

oohf HHRRLRERER o6F e %a%thg%%éfﬁg%é s 55"
AR B e i, N e

endng@padasng haeertho hduantage hat e ellgosz«thesd@j |r@tb@rstb@ma atmpsaccharide,
L e e R R
acety&%\lﬁ@&éﬁliﬁé%ﬁclﬁasr@ﬂok}e%ﬂd@N/PgW%%Q a((V\#&ztv&e&m;ﬁLerﬂlsw 19%5-1978);
‘Chem Soc. 119: 2114-21 1997)). The high
and Hemeda eeale cr@boliydr.i Basn2R2: 6256 (BOYa» cI eaved by treating
the gl ycopeptide wth endoglycosidase H The cl eavage
[0019F C B b@HtiSPRChéil 65 inYpr&RkNE @abbRRIrates) tdéryfaks Bieusked above are
resi dues. The tetrasaccharide sialyl Lewis X was then
applise ¢ thetsyathisiy of gliseaneptiéns as weelly divgisyinthepls dixhemaoganenpglycoform
r [
of rlg'onuglgg I%tﬂg lge%ngﬁg%[gg Eﬁ}ft? ? gngtfaz " g S/!t;r% &'Pe“;n SOAVERY: 5?14 2118

(199&))2 The $1&;,ai nihidossdre baﬁeorambaac B wasfcliaosd/by fredtmfgethag@copeptlde
ach enzymatically catal yzed st e[) proceeded in
WIth@saé@glmstdaw | d'he clyavage avBumsEpeeisRH shhaiyewbing two core GleNAc

s T BB B S0 6 L RIS 2
GlcNRes anc3165$1te4(5|15théiiaw(h'bﬁﬂ)%):l)ousrpecﬁtelﬁltk@rdhé kt&]ueﬂitwﬁ).@endﬁlmw c

synt hesi s of the gl I)l/copeptl de, g'é;@syl ated Peptide T,
galagesyligansferaseneidal-ialilterasterasriand n- hé-desasylirapgemps My|Each’

ene bt e eI RS Vel T claborat o wi 1

t he ol igosaccharide of hupan transferrin

[0013] y Mgshersi combinipg bethcbpmicebiendrszymaiic siashelig gteanangs arpalso-
1mox9§pﬁ6rde§< %}61 &?ﬁﬁ%h%% 4R dowa }’féér (Clihohydr. Res | 308; 415422 (1998)

ucosam n

repogbd/ &Q&Mb@ba&yﬁﬁﬂb sgehevisofith@Blyyopeptidd Igeyoam}datbé PeptidaTT, using an
proteol ysis when conpared tqQ the peptjd

T an .
endqglm@@w VeSS 3 eroosaBRRY | Tretide VppBTaiesiPRe by gaRgy chemical
mea%eg%%f%ﬁ){lg%% §fb %ee%fnxalapﬁ%oqﬁe& (Vrltli‘i(%fbjf'l bBgd¥addharide of
humEin trsmfann@yc@bept(dld She @aichamdel\iﬁ)m@ wobaddsa Yo thespepbé@by treating

the 30 formation of a fluorescent-] abel ed cy

it Wl%%%@%%@@tY@gIWWHH@SPV abe (esulsing 3@99?36&%@ Paptl Was highly
stabfe@ﬁg lﬂfs?st&ft td }g&% eqleaa&n);ﬂ%aage ?ﬁe%aelpﬁae §hn83EWet)1Blucosaminyl

trans eact|V|t
peptfdeulbr escent -l abeling of cell surfaces, glycoproteins

and gangliosides. Goss et al. (Analyt. 4 WO
[00139041/ h%Qé@ Zf’ %@?&ﬁ%@l@ﬁs&]ﬁ%lfy%eﬁﬁ@@muc&ﬁ@ mﬁ@greﬁér?e?%}oups has

describ ar assay. Bean’et " al
beerEe:@BQg:d)SEgr example Brossmer ef al. (U.S. Patent No 5,405 753) dlscloses the
formation of a fluorescent-labeled cytidine monophosphate (“CMP”) derivative of sialic acid
and the use of the fluorescent glycoside in an assay for sialyl transferase activity and for the

fluorescent-labeling of cell surfaces, glycoproteins and gangliosides. Gross et al. (Analyt.
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di scl oses an assay for glycosylation deficiency
di sorders utilizing reglycosylation of a deficiently
w@bkgoaaa3giat ed protein. The deficient protein i BCT/US2004/014254
reglycosylated with a fluorescent- |abeled CW
RBiochdnycasst a7 (1Baehideftribbe sirhilarraesige Meass bad/i @U.8cPatent No. 5,432,059)
. derivatives is su@stltu ed wth the 5 fl uor&sceqt_
disclaggs epyissy fe gleasyleHen defidencyidierdsys ate iZpgreghioAY IetipR ot a
deﬂd&%tlﬁ?%éﬁﬁe@g)%té’lh.at'[ﬁg defl 1§ﬁteﬂr6t‘é1 1 cody18tedHHiff fuorescent-

Ubrescent sial|c aci I'vatlves are
labelad €MYR glyoosiddreEqphed dwcﬂuaréscelgl sycdmayidt deanstﬂ\ms asabstiuted with the

o L S0R L5080 TPL SR S SO Sy e s

acid. a‘FHé‘erﬁloﬁg uSRZ BT esBéit GRAE 9&1€'d@r1{/£’tlv@s 8RIHR s Pbr the presence of
bi ol ogical origin. The enzymatic derivatization of

glyccgiyj,tws@@r@psgot fgr n@mgLygbgy&aj@cyman@domelmglﬂ@sﬂateé gb@;oprotems The

e%)araoé‘ll % o dust r{g f scale u o%rcﬁl leofblolo ical

assay af porcgteq off swoll mapils B sRotro Y S %Jdﬁé§?‘88 g

origihOQhé knIynzatizaieticatiti0 s BigvesyRh&Potivarlissilated peptide on a
activate glycosyl residues on a glycopeptide towards

prepargiiseeiuiadistics ele using p ameifind sialic apifthaginge besy dijcdesed ges

typically activated using gal act ose oxi dase,

sugg\%%?%h converts a termnal gal actose residue to the 15

correspondi ng_al dehyde. The al dehyde |s subsequent | y

[001dhy Fngymaty mEthads 1??@@ Abatbsempseg to ﬁ%«afeyg Ipepsyt @él&uem a

glycﬁg%g% mave a?éilz;\s%t cgkmg&‘xor :Etg?ln Gité}%c%j%%ojsglxﬁeéﬂ ad typically

act1vgmldaxsing@lalcmse dmdsseo{vhmhroenmrtmartannmlna\%@ldctqcse pesidie to the

comFBR PG e 1he TKERGIRS HSEHET SR e g Apining
modﬂ?ﬁ%ar ! r%? ERarhple] GRERs 2/ 8% (Nkdr Ez@z%glz )1)9 'P@’ @OOI)) have attached

N-T evuli noyl rrannosam ne ManLev
doxdmatsicia ti gteonxedifedngaldctosalrétiqueat & h@ommant MHCEMm@alldleychlmera i
occupi ed by the acetyl group in the natural

[001SHD Sy 5§l refiBhdshaVe hiBo be&AhEdi vl tdbdab RetUﬁ@F \ips.t F@Jeﬁbﬁﬁple

incorporating a Kketone % gﬁﬁ onto the cell surface.
23dil 8o

Mahgeand caﬂg@rkgai&ne@te 24p: 11 phag prerrosiN(oodinpy] mamysamine

“MaqLeVa) w’glc haAakgiinng %@8‘%{1& %tattli éé%?or{ %9%11&9X3§p%8&§{he acetyl

grouglin the@apgglzubitagy Adls widé Gedtdd ¥h the®lahDe, Ghereby 1ncorporat1ng a
Car bohydrates are_ attached to gl ycopeptides_in sev

ketopggroup prigHhe selNurfagk edpe 3lso AREArdA¢-necieiied 2§ﬂc2(}97t(99@ Hang et
al, PAM S 5. $55. '1@2; g%bg) h{fr&'ﬂh@ laDerofz‘ethzlﬁeéﬁ\ééféi998),

r'6Condi nant elnt erapeuctl cS
and dhﬁrmfmaﬂl r@y&ﬁdﬁ‘dl@gy f0or1049(2008).i on of glycosylation of
a protein is the prlnary sequence context, although

[0016] e"@akﬁ’o ?Hﬁ?ers aféaéi{a% rh@*{é?éﬁﬂie@ 'Irpfe%ﬁl wh§ObORhiRAN-linked to

conformation play ro I'nked gl ycosylation occurs
aspaeaglnelmadmmew@-hebp.ddncserlm)am)(@e@nmﬂhm the mqshrcleb@n%\ﬁ@y

recofifisiat &5edrastep B e oA St Etmitiin BFpT Gyt B GSATeosytation
of a fik6RdHh it the priffryRAldnce doeRt, hidtemgh Iaﬁatarl? ot Pefétdr@iﬂcl/udmg protein
retain the pharnmacol O%Jg% activit their

regiqoul/ cooBemstieriaysien Q@glycwmnfop@us ahfale @gﬂﬁ@gsus sequence
reove Iowfor t he
NXYPTERE S oot oY RS0 E pi Yol

[0017] The methods discussed above do not provide access to industrially relevant

quantities of modified peptides that substantially retain the pharmacological activity of their
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of a nodified sugar to a peptide or glycopeptide. Nor
do the nethods provide a neans to prepare nodified
w@epkilorsst hat are gl ycosyl ated or gl ycoconj ugpt BEUSZN4/014254
non-natural sites. 0018] The present invention
urirhadisiae bis lvhies. eMuessye pedivdsdagotfowniot thetsiieispadific conjugation

e A b 56w 5 e
prep?ﬂgﬁgﬁﬁb?[%cg%étpﬂﬁ%ﬁﬂg{ £t EJCX hg@@&{/@&&&‘aw%%aﬁ:@ &Pfon-natural sites.

nut a reo I nventi on

[001%8 | dggets? ﬁIIlYnﬂ% 1?{{:1 rallaﬁfavsl/%/ %ﬁ%g%'dé: (P ?@hﬁé‘ﬁ{lﬁgg@@at contain
newl?" ihodmRel Nylif@d ok @Jﬁﬁceatgq\ﬁb am{ ﬁfes Sp}bwain% ﬂPé?cHMHﬁrrlﬁ

her apeut ic noieties, bionolecules, and
glyc%’ﬂ&tlowhé/lor ghycepegylatian of H@sm@dsmbmaWhGﬂ n’m’q@ta OMoreover the
h
vl e 4 AR AR iRt oD RElol e BENE e ptnkea

mutdARhEH SRNIARY O o dHENL MVENE sk 400k solible pelyarps eerapeutic

t he present invention provides an isolated nucleic

moieiieh.dieppispules, Ard the 1&@1 W pertisolar idersg giemetiods owhish the
T . .
o B AT SR TR IR TRRHAR BB  frapeic o

diagfidsyicagsitati on site that is not present in wld-type
human growt h hornone. In sone enbodi nents, the
wi | d-type human growth hornone has the am no acid
sequence of SERIEPNNALLRYBRH: MMVENTIOROE
preferred enbodinents, the nutant human grow h
[0018br dwnee aspedtyidie prashet iamn’uion acivides g usodated oficl@EQ@cidIcomprising a
NO. 4, 5 6, 7,.8, or 0 [00 n anot.her
POWB%%%%@C Seqnehps encaflingia At W%&S@W@‘]e@“&ﬂn% xtﬁ"e%‘élfa&}‘hhuma“
grovARBSARIMR cdmpRis&ln Nilikbd ofONRikeS gﬁlcésﬂ‘zlﬂan%ht@ tia ihot present in
e.g., an isolated nucleic acid, i1ncluding
Wlldﬁmpe,llmunaregmwdeh@men besor@m@obndm@ems rthe afmltl tﬁpmhmman growth

hor g R R PR S5 TR P S PP g prefersed

embbdigientsSthe @tutit @§6RL grdwthhRrmbhddintlyiges thel BB i@k diuence of SEQ
hormone. 25 [0021] In anot her aspect, the present

ID NQidehtSi bn/, 5 889-des a nutant human growth hor none,
that includes an N-1inked or O1linked glycosylation
[0028] t én hi@heriaSparqtthepresant tn\dentldiﬂlﬁowdledaﬁ wq&essmmrmssette or a cell that
growm h hor none. diments, the wld-t

compRiseAA nyelsisasida ng:'rg‘ﬁésqq%?? NY{eic A laging RV otige sequence
enco%ﬁg 4 dIQutlﬁQ Hurn %?g@tﬂ l%rhgnﬁ Thé‘nﬁ%?hﬁrﬁﬁr{ gxro%ﬁi hormone includes an

ment s, e mut ant uman growt none

N-lidedpr @hﬂc@l@y@sylanoramtedhstfaq netnreseof inSROQwilD- e Bymah growth
b 305 6, 7, 8 or 9. 6 WO 2004/ 103275
OMEEP; US2004/ 014254 [0022] In another aspect, the
present invention provides a nmethod for making a
[002ﬂth dmenothermeapectthewpiesdns invsnion pravidens mvdans hamangravik dgrmone,

that oty oIS fE MY P fhoShbor A8 mdeks A preRRERRE willoype

humb gHodE SoinftteS I€ BemOEmbodiments, the wild-type human growth hormone has
the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2. In some preferred embodiments,
the mutant human growth hormone comprises the amino acid sequence of SEQ ID NO:3, 4,
5,6,7,8,0r9,
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reconmbi nantly produci ng the nmutant human growth

hor none, and gl ycosylating the nutant 5 human grow h
wherrnoR7at t he new gl ycosylation site. | n SONMBCT/US2004/014254

enbodi nents, the wild-type human growth hornone has
[uuzz helmaﬁmmraspamt SEuressne inentSEProddde method f@E@ahDg a mutant

bumgl g ForirgnerE Sirpies 88 N TR o kst el el eBe st el is not
prese%%@i {10 ve-Bpe ﬂum§n gl@wtﬁ hofnorfdl This ﬁl&gg@lnchﬁieﬁ tilel dtep of

further aspect the present invention provides a
recophimantic prodiiciag theonypest unzm growthHzovinege, and glycosylating the mutant

iyt P R 8t et o G0N Sl o DS RbimST feayc-vve

huméﬂ gl@%lyh@ﬁﬂdhe haé the affho RYi@ S&Hentd LAIERD 1D IND: uwsmﬂrmo 2. In
growm h hornone. |In sonme enbodinents, the wild-ty

Sommmﬁm@@mﬁlwwwﬂgt humeanzgrpyth haemgne SRUDIATFS éhebapmlno acid
sequgﬁggoé@EEﬁD Iljcp% % |7D8Nq92 In some preferred

‘ant” “human growt h hor none |

co ses the am no acid sequence of SEQ I.D , ..
[0023] ”En still a furthgr aspeef, the qr@@g&p}quﬁwg ,pgpﬁgqs @ceutq;é composition
R R T %‘mgﬁéﬂﬁ?‘g&%m%%ﬁﬁe S TRRudes
an N-livided de ©- xdeeid gl soeylatian dite rtoh preserbjiretie vahi-typehuman gfoveth

mut ant huna ovvthtﬂorm)neefectlvet treat o . .
hormggy FbfoR TR B HE VIS B BUTTE $TONIh RS mOPR b e gpino acid
sequBWERT SRS RAIPHFTRO 16SRE-J. NntsBing F@&@&ﬂerﬁmﬁeﬁ@%@mm

20 N-lTinked or O-linked glycosylation site that does
humarogrossth borniane tchmpcisgsrths poindi aciyl seiqhence pp EEQIMNE :Hrdowt & 7, 8, or
9 hormone. In sone enbodi nents, the correspondi ng
* wild-type human growth hornone has the am no acid
sequence of SEQ ID NO'1 or SEQ ID NO 2. In sone
[0026} efle ppasher aémbdhmm@t inviatienpramiden methogrfontrpating human

growf\%hn%nonf ’%el.sy t%l%] ’Q? xggth?%gaggﬁlﬂg?&(ﬁglgli%éﬁg the subject an

amoﬁﬁm@trﬁut@kﬁmmm %ﬁb\ﬂﬁhqwemoﬁ&1&fdfﬂtram tréat GRAmeli crdelthe growth
hornone is optionally conjugates to one qr, nore

hormgsgidefiiaeryy er@;;nutaWéw@?aatarg)w i BOrgPYR Bed AR thiaimetipd comprises an
N- 11 eﬁ'o?@) nlllft:% &?1}903 ?}(lg 131?%1?&)"[}%%' do@é(h x it flie Q%@ﬁiﬁdﬁ@ Svild-type

ycosy e an nDdl ying grou
humen( glrmltlahgrrmmﬂl fly borge gmbodimentspihk y,()@d%dpyhchng vxgldytgfpé Jum@n growth

WO 2004/ 103275 .PCT/ USZOO 4 BRI
mmﬂmeheﬁée@m?&o 16 SeuCRse SR TSR D401 EQa@ng@ Rspreferted
emb&ilmgﬁks '\{h(: Rl feAtt thﬁfn}in %%Wtﬁ%nﬁﬁ@ coRifisEHnY anfiRd 8686 @éq’ﬂence of SEQ

derived rows 1 ndicate the amno acid
ID Nfw3j 4.i500, Tc&;oxa9nut ational introduction of (GH+N) or a
naturally existing (G+V) N-Ilinked glycosylation site.

[0025] [ @Q@J&h o%lﬂﬂé as§e¢t§ déRALET Mkl the Infukkmt HiBakl 8Rvah hefmée is
ycosyl at ed” G+ N nut ant hC§H (Lys 140 to Asn 140)

Optlcamlgiy |colgug%csetptom opoloypmpediliag grmzﬂ]efm@ V8 glyeoconjugation
aivifl R ERH AL MARNETES o0kl A2 5cohdor il JTRHRkb &y ing

group. An exemplary modifying group is poly(ethylene glycol).
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hGH N-1inked glycan nutants. [0029] FIG 4 shows the
gl ycoPEGyl ati on of an Escherichia coli produced hGH
w@emnbeds 10 gl ycan nmutant. [0030] FIG 5 di spCBEYS2004/014254
alternate nmutants of G4+ N to introduce glycosyl ation
sites. The BRIRMBDHESERIPAION OF PHEIRRAWINGSr egi ons
of G4+ N into which a glycosylation site y be
[0020]t FleL dxfhe p@m*}m@mue@ea PECHRY (aityiteey g%lwdsl&%bﬁ@e%ﬂ"
ladghtaPletive@hah ek eRbwRhditde £OSAb 3bdifBn BdrlaGRutattonal
(pathgt mlay bequll)ntroduce 1+ﬁto gllet trIMt ary gerlﬁved 1‘haGI-|ua 2
introfl@Hio)of (FRIEN)W1 alnatypdy arsting @&ildV) Ndighehglycogylat@ilsite. s
al so shown for conparison. The arrows indicate the
[0027Nr ®EGL Bés the siydtad stradturk kdepiAibMNo L yloeosyiddGH- N Mt IGH
0-l1inked gl ycosylation will occur. [0032] FIG 7 are
(Lysﬂ%tWMég)a@ddt%éﬁﬁpé‘ﬁé@éVPSPtl%ﬂ O | inked GH N nut ant
134&?9%@4 ttt and hGH O-linked 5 G+ N nutant in
[0028hi dRGadierecelnedPdSylgionschamgsyor insegt ecll asdmpaunadian cpld produced
ami ' , resulting in a 194 am no acid hGH
hGH%Q-hnﬂ‘eJ‘gllyg%{HP@g%B]

polypep FIG 8 are the amno acid

oo HEET B 5 PSRt A e e

glycadmbfnt. 1 (mvt) are inserted at the amno term nus,
resulting in a 194 am no acid hGH pol ypepti de. [0034]

s ; ; . o
00§ S5 LR SR RFRURIBR Ly e . T
arro@Bindépiecths ptoten dovipregians of GHeN énto evhadh avglycosyldtionaiie may be
. rowth hormone (GHV) (SEQID NO2). FIG 9C depicts
mtmgﬂ%e am no acid sequence of human, growth hornone

nmutant 1 (SEQID NO.3). FIG 9D depi.cts the am no acid, .
[0034} o kd e 6 atsr the RRaAci BRauenass Phein £0rditfersnt ©-linkede]ygosylation sites

that o} 88 inl Rl G P IR B TRE M6 Rp altingacid
sequeegei fot §H-Nas alsd stoovaciod c3fipadsgue fbhe anbwh imiieatgthewhbieonine residue
ha e mutant 4 (SEQ ID NO 6). FIG. 9G depicts the
of thaéwglaandng@amﬁw 8139-!15%31@905%}%%1% Wt ant 5
SEQ ID NO 7). FIG _9H depicts the 8 WD 2004/ 103275
[003RCTAlG? B ory tha amsnp acigrpegyensep af Bl dhiakebE N rapa Bd(e) > tit

and 1%@-ﬂﬁkéﬁ‘§ Ay 1§ n(u%(pflﬂ ﬁhlﬁgaﬁ‘}ino Eélﬁg 39 ¢ E}R{)cﬁtré inséljf@ at the
am™no ‘aci d sequence o uman growt h hor nore “nmut ant
aminoJehihiy, NuBRng i TAH labdh DESCRGAHopeplidel HE | NVENTI ON

Definitions 5 [0035] The term "nucleic acid" or

[0033EO|EIG‘U8|a§&hE dfind Sfi@Edubites 6OXGHI BORKEd BTCNagudst 134(rtg) > ttg
( or ribonucleic acids (RNA) and pol yners thereof

and hGHG{inked &) Gigte mubant dpwhick-aminepdés-3 10 ot MVdreigserted at the

anis B Rl o B e PO RBRRREE e ' €

[003?ﬂ g lFﬁg# gggﬁglfgpsﬁth% ?@lncep asciicmelq%fr:nc%iortl griagge buois rg%v&tﬁ h3fmone (GH-
N) (SEQ ID NO:1). FIG. 9B depicts the amino acid sequence of mature human growth
hormone (GH-V) (SEQ ID NO:2). FIG. 9C depicts the amino acid sequence of human.
growth hormone mutant 1 (SEQ ID NO:3). FIG. 9D depicts the amino acid sequence of
human growth hormone mutant 2 (SEQ ID NO:4). FIG. 9E depicts the amino acid sequence
of human growth hormone mutant 3 (SEQ ID NO:5). FIG. 9F depicts the amino acid
sequence of human growth hormone mutant 4 (SEQ ID NO:6). FIG. 9G depicts the amino

acid sequence of human growth hormone mutant 5 (SEQ ID NO:7). FIG. 9H depicts the
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acid and are netabolized in a manner simlar to
naturally occurring nucleotides. Unless 10 ot herw se
WO pn@daed2esl, a particul ar nucl ei c aci d sequenceP@l/8682004/014254
inmplicitly enconpasses conservatively nodified
a?fnlh‘balbicﬁ&ﬁﬁéhbh of-Burfisi-grogth helagraeenaie 6(SEQID NO:8). FIG. 91 depicts

suybstitutions), alleles,  orthol ogs
aa%q;wéﬁirwaw of dpnen EESV hdiopmpne %taphfﬁg B
explicitly indicated. Specifically, degenerate codon
substi t ut iIpRIPAFBEDISESERIPYEOINYF 941E IRVENTRINUENCeS
in which the third position of one or nore sel ected
1) codons is substituted with m xed 15 base
Deﬂéﬁ%?%r deoxyi nosi ne residues (Batzer et al., Nucleic
[0038Ci ThResm “hicleld@bid iR Ipolynddi¢gsidearefat tcadequﬂlboﬁlodmc acids
em._ 260; 2605- 2 (1985 Ro SO|InI et_al. | .
<DN@ pr ribgapglsiesacidsg k] anéf@lm ¢ et pugiion el of oue-stranded
form, U %3 c‘i‘ﬁ&‘il hﬁl‘i‘i&%aﬁk%eﬂ’ﬂ &rﬁogﬁaﬁﬁes Fld¥c 2818 c@ﬁ%ng known
enco ene. erm "gene" neans the
analmsmﬁmmxﬁl lmclbeqtldvsatha‘eln;hve mmﬁandbutim&prapg@bg/mqhe referen@gnucleic
include re jons pre edi and f,ol ‘
acid G setah TRk s GBS FR b7 Bp iR Py Dffess
othetitEMMRAIA0: SRAMNERCARIiE Alid %l@\kn&%mﬁmlﬂcﬁgﬂ SticBMBhsses

codi ng seghents (exons). 7] The term "i sol at ed,
conswtvenvgp mOdéwdtV@nantﬁ thereafée. g@ degeperatsrenden ay S@@ﬁ@mé)s alleles,

orth(&f)g tSﬁgfs aélgll'cl:?)m% Fneélgalﬁ;g S%Crglﬁ?ée%fﬁg{ 11 v?% eeﬁssé ?énc ffhcltﬁ}‘?e fhdicated.
Speo@ﬁ@ﬂ‘}l @Jgefkrhtd cbleh fdktifubbnsShay Be adhﬁevled bprg%ﬁ@’éﬁlbg ¥equéndds in
neous state although it can be_ in 25 either a

whlc@rtbe %:n dageisonof et ot ews. selogicr (g 2h eoqifaﬁﬁ@ ihstitujedgyigh mixed-

bR AEHE AR AU Pl Pl RREPO Sheba o0 v

et alQU Bmog [Chepe 26D 6G51260Y (19815)damhRm§alhmgzv athol EeﬁrBtaénems 91-98
i s the predqm nant species r esent

(1996})e5§9 SrgHicledc st usRt FIE?YP’W“&G%? Y R0 2oy @fh B gRNA

b d gene is separated fromopen reading
enco??%rgs egt flank the gene and encode a protein other

[003§£ag“thé2§[1%%t%g%;o%8% tetiﬁ%: & Eﬁe&t QfeDI%g bgclglg%% Hlbﬁtb&ﬁc?%e Polypeptlde
chai@SE ity ia¢tlhye RgRnb preteding and fcﬂlo@ﬁﬁg‘ hpleodiagi |1'€g1@1€ (leader and trailer)
Particularly, it neans that the nucleic acid
as wgll gg BT NG geaenes? (ig0ps) hetaveen jrshadyyl epding ﬁpgmeaqts (exons).
| east 95% Eure and nost preferably at |east 99% pure.
[0039] Whhe 0oy “igdaed,” pdEn Bspliralde e raokic acjdoagpteinydenotesihygg the

nuclgly ﬁ?]ﬁ & I%gdtglw{]gsfsg@% Oli/(freg%tf 8{h%k {;éﬁu?a%c ﬁ]{nr bﬂ&t?‘%ﬂh W. 1ch 1t is

O acl ana

asso@iRRd AR Qafe1ktds. NREY SiBfcdbd¥ irf AMehogenedus stateahinizh 1t can be in
simlar to the naturally occurring am ng acids.

eithauatdiy 81 qpcoRIOlttiong Parbhandhanpgensity arp sgicallydsiferingg using
15 EEH 0y A AL 05 DRSPS
perferatahoxiglid bhﬂasma@qgrazﬁdl @ phoespting tsrthmpredéamnrrant s;recxd:s present in a
anal ogs efer % érpg{lund ﬂﬁhat hayv t he, sane asf C
PrepaiRfl Sau %tﬁl?‘t By & P‘i/lSB gepﬁbs SPR{TALed from open
readﬁfg’ ds- tﬁa[t flafiR tHe §e% BR ehddat a??otelﬁ%ﬁé‘i’ the the BUH S9BBrest. The

car group,  an am no gr an R group,
termé pgrlfledﬁ odnns@s rtha@ a nupleic| a@@mrmotenmlmsame rie essghtfiadlyi ahe band in an

elecﬁ%@%&&é@? Per%lgl}iaﬂ 7 u{ Ifnggr{slfﬁgt ﬂ%ul%ucle?cn 3018 gz pro?eln is at least 85% pure,

more preferably at least 95% pure, and most preferably at least 99% pure.
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R groups (e.g., norleucine) or nodified peptide

backbones, but retain the same basic chem cal 10
wa@toeavizr® as a naturally occurring am no aci dPCT/BRI000014254

acid mmetics" refers to chem cal conpounds having a

- [00BS]!r-Udk deten Theto tigideidiee tendtufallo motuiting endsyalthetisaminakeids, as

structure, of _an gm no acid, but that functions in.a

wells amdno agidrimaleesiagd anpng apd mimetigsdhat PReionin A gnapapisimilar to the
namia@l%%];uﬁf hg b Si¥aniAuak Beewnﬁf%mgl@%cm 0! éncbﬁéﬁ by the
rmt the i1 ncor por ati on O nnatural am no aci d
genecule rcoda s wellas thosehmgnd avids thatpaoet lappe padifized bai , lydroxgproline, y-
6075.

carb SRR s QTR A oo ATeRR e dnalghTar o fymasunds fhat have

the sah b@ﬁ@'@ﬁ’élﬁﬁéalks@@%ré by z?ﬁ’athﬁll& %Ecurﬁl‘l 10 Rid, I?)é Euli‘ﬁ carbon that is
one-|letter synbols recomended by t | UPAC- |

bourR} to@Hedagsn, a ¢aobanyt Broupr an f(mlnﬁmgs‘@lpomnd Nuklmp dgs homoserine,

norl%ucggp{né%’l%r}l% ?ugf%f‘gf I %%{hgcg teomg% T@%}r ¢ on§Dch a\41alogs have modified

R grofgsneel, netlewshe) oradidificichepaad Bdb‘kﬁone@,ﬂﬂit ir€8inttBe Bhdbasic chemical
am no acid_and nucl ei ¢ aci d sequences. Wth respect

strugtyre g A npiial BrocauEingiagmine peid s sfyminncacdd mipeliese reiars to ghgmical
r.
comPRiHes i lne { U AeSharEGcRent b S B! LA AT g BF an
amirfepid baethat fanctidigie a&ﬁ@néumﬂnﬂaﬁo aqiathralbesconfringedinind @cid.
an am no acid sequence, to essentially identical
[0039F JURRfLTe vRRARKRBWAIMmdthQlsdE aRNel BsYpedhitttheind8metdtion of an
code, a large nunmber of 25 functionally identical
unnajgre} anigo geiddisrizpiiveow aanlpg gito epopispiédachafoin 4 Histspaeific manner,
GCC, GCG and GCU all encode the am no
see, te% éﬁgl a@r?gg\Thus at every position where an
anj ne is..spec he,codon c e
004} 7 Ao gioR T e s b8 i g SRS AR ype toter
symM\‘blE pr'} thdloheéthe s§rt¥l§ol§ R&REREEnASd W’ﬁﬁﬁ[ﬂ%c HUBBibsHehBEL
acid variations are "silent variations," which are
Nomgnelagipechamission; dNe@eatigles, ke yisspainy betefersed tattiydheir commonly
Etﬁ ulcherl c acid 30 sequence herein that encodes a
acceBg ié’ég CHE Céﬁdg% descri bes every possible sil ent
ation t he,.nucl ei.c skill
004 B BinS gy BEUREC s oBriss b Pefaniinp aoiddiet apgteic acid
sequehles. WY I%E‘péc§tooél_a‘i|ﬂ161ﬁ£r' d&leﬁﬁﬁ:l@w VerfcRdl Gﬂoﬁs‘éfvatlvely modified
met hi oni ne IS Ol‘gl narily the only
variangSanfefsop thqsy pmglph:aw)dsdha’c eb@odq:udkpmlp@ld)rtegseylh@]ll}dldgntlcal amino acid
functi %}‘} i 4 10 WO 2004/ 103275 tiall
SCAUBEF B AT 1° K %qea.nﬂéwo YA A Se&&?‘?"ﬁt‘i"&ﬁsen 1ally

1dena£a1 BedliefideR] Qeaa‘use of fiRtde8 &Rl of ThePRn¥EEEI ded® ldrSe number of
nplicit in each described sequence. [0042] As to

funcamleﬁky identigalsaiglaihedds ensade gty giken progin. | Fordagaprcz dewcpdens GCA,

GCd Qﬁj(:léla%' %lCTf %’gﬁdotdggﬁeoﬁﬁmp agﬁl f ' onsrh%r ﬁ%%l{y r?%gﬁ’loﬁ Yire an

ic aci or Pt o

alanﬁae G{Mgf&@ﬁiedﬁby @hboaomlthe‘:‘t(&lon&dﬂ Se @Ilterd@{o@trﬁa)faheSd:dT@spondmg codons
acid or a small percentage of am no acjds in the,

descgh%‘dgaout%m@g enpcoded pelypeRiidea iSugh pyc lgig gcid; wagiations are “silent
Varléfﬁ)g& aRfhicIMIE bt %ﬂ%@w@lo&‘ E(SI%Evaﬁ\éélgnﬁfbldh‘fed' \rérltclf}@ns Eyvery nucleic acid

Stitution an am no acl a chemcall
sequsnce Heagin drak scodes al polgpesiEe ahkbidescribabeteary possihie siddmt gsriation of
the nucleic acid. One of skill will recognize that each codon in a nucleic acid (except AUG,
which is ordinarily the only codon for methionine, and TGG, which is ordinarily the only

codon for tryptophan) can be modified to yield a functionally identical molecule.

10
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providing functionally simlar amno acids are well

known in the art. Such conservatively nodified
woasuani2gs are in addition to and do not excl udeCT/US2004/014254

pol ynor phic variants, interspecies 10 honol ogs, and

: Acd@r&inglye BhABRITE ey A BT £ucldi®adiadkhat bacdde b viypepteledhimplicit in

groups each contain am no acids that are conservative
eachgigpetbied S¢qU6A%E-f or one another: 1) Al anine (A), dycine
(G; 2) Aspartic acid (D), GQutamc acid (E); 15 3)
[0042F p dysagiaménq @] seguences; ang o@" @1 11 wi)l regaginizedlat (11R)1v1du§:1§11h@1tut10ns

deleWs'Oﬁ 321%1@1%! t%ga;:ﬁq%ﬁeéé@% %ﬂpgﬁf @ G P llYi) Lﬁtilgg?:v%rt IPrlﬂ E]It Qe)%uén'\@e 'which
alterd 2B odeddted Winglélamind>gdid B€a érﬁﬁll &Bérﬁﬁg’ﬁ dﬁrﬂlﬁd acid®th the encoded
20 8) Cysteine ic», Met hi oni ne

SeqUERGS; lg At eonsevpidydy modificdgmyipnt” wdmml}le erﬁtsoxatqsa@s indle gbstitution
of al{ %L ra?glt\%rl?h Q@ﬁe%n%a@sﬁfrﬂta{}grﬁ{n%gg grne q?lg%p%gérl\yesgﬁﬁgt téon tables

provicﬁﬁ;@ﬂiﬂi&ﬁi\@faﬂy BimildrentihiPaédd 448 vBilldebemin die arf\lOSm:rthoﬁidﬂwelvely
Commi ssi on. Nucl eotides, |ikew se, r{a %tlreferred to
modifiedivRErnts arsrifgAdifion jeanddonat eycludspplynombic yarigise iterspecies

hombﬁg4§hdhﬁdE?Sﬁﬂéﬁﬁgﬂﬁm?ppl'Cat'on am no aci d residues
ar or

‘nunber ed acc Ing to their relative, positions

M T T e

swmﬁﬁﬁ@ﬁéﬂﬁbﬁeamﬁh@{ine residue,” as used herein refers
to an_amino _acid that is less 30 than about 10 am no
D) acAdnineddpveliciieda proline residue, preferably, |ess

2) :)p%lgPﬁggg&d%azi%lu%mw QCISQ?‘)Z am no acids renoved froma

ne resi nor e rably, |ess than about 4,
3) 3, A@pﬂﬁgnd@ﬂﬂ!ﬂﬁ@ﬁﬂWﬂ@@Z?S PCT/ US2004/ 014254 resi dues
re edfromap%hlne resi due. The am no acid
4) Kg&‘PWﬁt@ ):&Y§1§I(Bke resi due” may be on the G or

5) N fﬁ%[e%ﬂl@l(gngﬁzn%f (L? H@Iem&ﬁﬂéé[%f Saiinltiey); [ 0047]
ypept i , rotein" are used
6) |nthnhﬂmgmaﬁDyTﬁwmaeﬁYLdkmﬁmdmnKMOa pol ymer of amino
d re three terms apply to amno acid

7) Sﬁﬂﬁﬂﬁﬁ%ﬁ@ngl or nore amino acid residue is

8) anc§§£mEKg)@Maﬁﬁ@ﬁhng m nmetic of a corresponding
naturally “occurring amno acid, as well as to

(see’@%ﬂ ?e}télﬁfo&?ﬁ%fﬂsr(% no acid poI ynmers and non-

dccurring amno acid polynmers. As used
| th
l°°4PEn3¥ﬁl}wiaﬁf?ﬁ G FRFRIRERZe AT M e oM Ry hree et
symedts BObypthie dne-g&tiet y@Bbels eecommended by the TUPAC-IUB Biochemical
Nomenclature Commission. Nucleotides, likewise, may be referred to by their commonly

accepted single-letter codes.

[0045] In the present application, amino acid residues are numbered according to their
relative positions from the left most residue, which is numbered 1, in an unmodified wild-

type polypeptide sequence.

[0046] “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,

6 or 5 amino acids removed from a proline residue, more preferably, less than about 4, 3, 2 or
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i nked by coval ent peptide bonds. 10 [0048] The term
"mutating” or "nmutation," as used in the context of
WO ndoraoizes ng additional N or O-1inked gl ycospetraUSZNG/014254
site(s) into a wild-type human growth hornone, refers
Irresiduet enosdei@in-oprornesesidueo The @,fmﬁcum& fpriokintdte @fpraling residue”
nucl eotjde or am no, acid resjdue, chem cal ,
mayé’ﬁ??ﬁliﬁ eor Ntergrpal sidecrt thesinline fef ﬁe .ol ynucl eot i de
guence encoding a wld-type human rowt h hornone or

[0047he “Bpkypepiider d peptifiec g ‘ @fotanv\medls@@ rRbangaatyy bewein to refer to a
polyglgl: gfégn}lglgo é?ldr Esﬁ&r?egs 'lﬁ\{ft!hyee t ag%gftémkﬂﬁ% %@hﬂ@ﬁlgﬁ%&r&n which one

or moEinG asidatsideais tin @ftﬁichﬂ ch&mi@aﬂ thitkedid flayoasyortlingmaturally
site that does not exist in the corresponding

ocoupingRIPPAEKy Aafelh po i iR NersaITing ArRiRg apidgwlgners Andigon-

natuﬁﬂ:l %oﬁﬂﬂﬁ binbd £ %lgﬁ’lgé AXNRED Héi%inbﬁleat%cf encompass an amlno acid
no -conse vative substitutions nmay be used to C

chaulns(}ﬂ amaﬂmgth 1md1|wd1ng tuil-hgth pRotemsy vNaerem the drnimoendid re51dues are

COS atlons 20 [0049] The site for a nutation
lmkq r‘i?éf Ptri?fpg fi Wc}ﬁ- or O-linked gI ycosyl ati on si te

| ocat ed anywhere in the pepti de.  Exenp
[004§}n r’ﬂheéﬁfnﬂ r@@a@%c@s IREAIOR,) r?ér‘\ls‘?jf %Com@ftr?éﬁéf%iﬂﬁlaﬁtﬁédltlonal

|
- of DR SR BB Shnc i Bt ipe Bum bRt AR o e
deletirs invattbeok ﬂbktrtutmco@hnyeﬁmléu&de érantiihe acidhesidigabd chérhieal,

wi | d-type I&L growt h hor none whose codi g seqﬁgnce
enzylrr@tlﬁw.apr/@ ezfaﬂe@%é? apglyauﬂeﬂtéiﬁtse%nﬁ%m -type human

growiR A8 el o R Rnb %gldtsggﬁéﬂhé B e?wﬁ@ﬁ%%eﬁﬁ% hi n %Ith B(lﬂ‘?none

corresponding w | uman gro ne." For
respeotiaaiy] sich SEQthd i@ ]ac1d$e¢11teacanf the resoltthgdeunaargrewtf harimene

e R T
com@ggﬁ%%ﬁd%péﬁ%dﬁm Borfhont ORPAE cdfReofta@lifd acid substitution,

i ve anount as used herein, refers to an
bothansentativhand pewdomses/agoe substitijons ihay be fisegltte create ah@Bhmutant

a subst ance. i tered,. The effects include the
that ﬁ?“i?}%? P%VHT\I gﬁ@é‘%%ﬁcos tl?rhﬂfebi tion of progr essi on
of a di,sease/condition and rel
[004§I)rrbjﬂf3 sig F%ﬁsmwaﬂ%gmraéwe& 2P ﬁ&hﬁnkeﬁfé.‘/@%& ion site may be

locaRAAHAhME SEhoHcid dces Y h wth
ocazoo%osns P 004/ 012@}%’ treatcrlre%wbt%lueané Wi pE

- hornzme emttaits as! @piwedoneSEQdD NEs:3-% AHenwant human@rwrrbmrmone" of

this ][888,2 q,ﬁ_ﬁ? %ﬂqr{;gf gtele%’c gne T@g%drgan@p%ggl rrgsﬁ u%xﬁ Cﬁlle other hand, the
HE i adiffed ivate

humpip @@ jth hermansds rfe‘elmdwto In Has @mlmtrqm "thecapressppding wild-type

hum%rgf ergﬁ@ g?lgl?On%?'Lg ipl 2?&3}:’1@:@@} Hsaché Xr&l CC%H ge'ﬁﬂglce of the

corrés?bl‘iihﬁ)g wﬂdgypfecmﬁuén gr@ﬁzlt}dhkﬁmoﬁé fér rhetphi }dmaanrgrawﬂf e e®8es having
of the invention. The nodifjed sugar is selected from
the WlﬁQlﬁ%élseq}FnceérPfﬁE@ B h&si3a%es i ncl udi ng, but not

limted to sugar nucleotides (nono-, di-, and tri
[0050] The term “effective amount,” as used herein, refers to an amount that produces

therapeutic effects for which a substance is administered. The effects include the prevention,
correction, or inhibition of progression of the symptoms of a disease/condition and related

complications to any detectable extent. The exact amount will depend on the purpose of the
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phosphates), activated sugars (e.g., glycosyl halides,

gl ycosyl nesylates) and sugars that are 10 neither
wa@ceammaed2esl nor nucl eotides. The "nodified sugaPCT/S2004/014254

covalently functionalized wwth a "nodifying group.”
treatgsint, ik aib U Bt netegtatikibidby dnackilldé in the trtasmgrkmbwhitedhhphes (see,

ek S PP 0 LSNP 554, cine

and TeelroYogh bf BheMBadestidd] ToflpBRA NS glt999) RAY PE&H 3Dosage Calculations
occurring, or an unnodified carbohydrat e. ['Ocus

(19999)-f uncti onal i zation with the nodifying group is
sel ected such that it does not prevent 15 the
[00314ro A used hsteggtiie erm ffmodified saghte’ deﬁrsztxbrmtaltmalll)l'-)ortn()nalaturally-
r-soluble” refers to

ocerff i pitBanndieie B neetial 268k imio dRgming Ad ora efjcosyl residue
of a%@}%ﬁ&é' ih 'atpYodeBS Mﬁh@ 'Inveﬁ@&f‘oﬂ% thodifled ?l%a r e@fedq}{ﬁ'ﬂ% nfi¥iber of

er solubility are well known 1n mpl ar'y
enzywed %lbstgaibmmbbldplgl, Yuteros hmnt@d tcdwgpemqlecte@gs érammham ded fri-

S TR T L SN PR M

neithed a@t@&"ﬁmﬁlﬁﬁ ndtleatiddsNgthe “AetifRd 36" isoo@alently functionalized with a
An exenpl ary pol ysaccharide i’s

ly(l
mogtofygag g)r/c;{gng)[.&gﬁ@ modKHIng,eaerls angiudse byt ase hefrljmited to, water-soluble
poly%é’ Qlfetril%luﬁg %eo’iét%g oAlAg/nog %mgle%f %105%%16%% ( & gﬁgﬁg C)The

mod&iﬁyir@ grSuIﬁls rpﬁﬁbﬁﬁgmc&faln‘aﬂlralwc}tﬁﬁﬁfgbw mrﬁn(ﬁﬁﬁéa carbohydrate. The
The pol yner backbone of the water-sol uble

loculg Gf Wﬁ?‘“@é‘ﬁa% ‘ﬁﬁlll {heanedifyingeeigry ésoielectegsueh that it ppegynot prevent
the g%%ﬁﬁ&f sug bi» & (glfl g&g&%z taf?@aqily B %tpe 1{1{'&; rel ated

mer s -are use rn practice of
e e term,PE

100338) s ke R IF) ) Rtort Wb R Ratlhal S SA aplicieBls dgappe of
solubidity ﬁimétblxs iMethbdls tohiesect &6 Guantlfyeriter sﬂS‘lthEl@y'aP&{véHi ®fiown in the

ol y(ethyl ene glycol) in any of its forns, includin
art. %P&R@R&arspﬂaer-avlﬂb% Yoness inofude pepfides; S@Pﬂ@ﬁldﬁi&ﬁdy{@h@r&d
polyggﬁnngfé&g(% 1%&%% %(? ﬁl%gﬁ EGF u%tlc{%s chgﬁav%rm{xgh Qéq%gnces of be

compesedefit singlet EhﬁlnDQbMUEg balglbsine) Aloéxeﬁliﬂiierbtysaccharlde is
polyg%%r adapl e |i nka??es ther ein. 13 WD 2004/ 103275

JoasED 0 ANPrEDRIETY polytetnr) Fpeliseinyicas shyselksahec®iGhe
Faf ety iny 208 LR AR OBD B0 S
polyfmkbyoxglic had) a central branch core noiety and a
plurality of Iinear polymer chains linked to the
[0056]3 ntThelpobiast dacidene of e dia -arbi®pdlymetiSchd gl ety he dlycol)

rios _that can be prepared by addition of ethyl ene _
(ie. gﬁpaeHQ%e%,rlF theald, Wegstocgl ggdﬁheggelgqeg@g}y@pe,rs are also suitable for

use BQHé EtYJeI'Uf*tTnQ hin3Rfo dx?ﬁ’l{&’ﬂhgtoch udd & tHEMAPED [)Pg&lg{:e.th lene glycol)
nol can a be derive ?rom several ‘amn | 3’5,
is inwuddsd tasbel igdigiee andueoterensihe th tholry{petth yItenengPEGdhgludan

e, _.represented i ner al rmas R G, .sub.min
pol PR G g ol i BT oie v ERis PG GmAL BFG)
mulMrm€ PEEL Fyrkbd P! braﬁ&gsd'PEG %léﬁ@e%ﬁ PES (‘i EePE‘(E BPRMated polymers
arms. Mil'ti-arnmed PEG nol ecul es, such 0se

havidg ene dtyedrei fandtioBal @aups panders QR pobanentacidione) or PEG with
degr: acli]aco?er lplﬁcag t%elb n.
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10 reference herein in its entirety, can al so be used
as the pol yner backbone. [0055] Many ot her polyners
wae@4abxos sui tabl e for the invention. Polyner berkbmoesi4254
that are non-peptidic and water-soluble, with from?2
[0054 )5 -dbEHOLBRO bﬁcﬂd’dmlﬁééh la:rlmeplamﬂbrmdhad.l B'ranlsheﬂmiolyman bad:ié)ones are

sene gL A1 A5 B D0 e Pren i RO TEh e ey Sofe moiety

and éyﬁﬁllﬁsoﬂ%eﬁf F&gﬁﬁé{ ERensAinke@to the cE’Iﬁﬁai branR R&deY PEGSs @6mm0n1y
| ene 15 ¢ and propylene glycol and the lik

usedp@bga@gb@defpﬁyq; ﬁna‘e@anrjm pyenared yoadditidnedti etliydens! (a@dﬂﬂo)varlous polyols,
sucti g TS B 1 aBhseoe gLyt giypiso b derived

fromaeéthl amiBe layidy, siyh a@ly@ﬁb 0iThe bRAtHHANRSABRIRAE glycol) can be

pol yoxazol i ne, pol Na‘i@}fl oyl nor phol i ne such as
repregeieq inhgeacTah fqyrr@s 1%@? )-miben g which Ryfsipedsents the core moiety,

suchcag %@’CQ@% g}}s Sg}t%ﬁghﬁfo%aﬁg%?réé dés%htE‘ %ﬂeghedéﬁ@eﬁ ‘8951"1‘4 Lifuiti- A4 PEG

moleBhlefGucihagd thesenddsexihddan U/\&IIgllatN@fS 9—3394622@hﬁ:h&$ cofpotdiel by

L L
from about 6,000 Da to about 80, OOO Da. [0056] The

0S50 S USSR . S SRl v

are nog-papfidioand agtdr-gbbleaivith o0 ko i@t 800 wemin, aatre partlcularly useful
descri bes_the_ concentration of dru%pln syst
in the jrvepiien: i Forrmmies Héujiahly By g laclfléﬁq f 4 ngt hltniltﬁ% tq, pther

poly(e el blycoy, ich At by prOiadie TR CEPEIN IS ot Blylene
glycal apd propdenedyiyopl Hm)d the ikt mﬂvy(pxyeshﬂakd pekyobspdlh(@ldﬁnnrealcohol),
requi red, for_ plasma concentration of drug in a

polygyaw@fﬁoltd@nﬁ)ep?@&ty@wysgppw@etmﬂam rfé)lif{ﬁyh oxyrcid),

poly@h%g ng;%ﬁoltﬂ gloflﬂ{ﬁ %}Iﬁw? pblg@%%gfgﬁéﬁggh@ﬁi-ag[r:}gwlhl‘a?plgﬁlﬂg), such as

describetl intl. SszItl Np, 5 619j38ﬂ, knéii ch3O invecfvaated by refedehcdicosin i its entirety,

the art. Usually, pha and beta f-1ives ar )
and eRpplyiRiss, SRR, an@ H’éx%’feﬁ ﬂ&riﬂfas‘\gﬁgg}h@gms%@% Wil of each

! Aab¥h 100 D

chaif G148 bbly B b 3HlboRE Cuf 1y A6 BREAR G0 e ARGOE AMEALYIB0 Da o
aboutt 10,663 Da paftdn, fran pboutéd00da foabaut SYHWODE/ 103275

PCT/ US2004/ 014254 bl oodstream there can be at | east
[0056}w0 Tak Eaveanaderhiad furké vars AURTT, as osed Igkgin dsthe abr@xt of administering

peptjdes, rapid beta_ phase clearance may be .nedj ated
a e dreg ot Iéﬂi@nb#ﬁ M@Péﬁﬁ@&i@read\n deiilip eWar i dexeabrathe

o L LT At R R PRt as g ston o e from aero o
infindty. f ucose. Sl ower beta phase cl earance may occur via
renal glonerular filtration 5 for nolecules with an
[0059f f aBt et "hatilis" o '2Y4Nnas We@PiicReih iR tiel aonfelit diDdnsinidteding a peptide
speci fic or non- speci fic upt ake and netabolism.in
drugytp g paident, igdghpaoas f'amné reawirgd dorplassiaRongentatign p§a drug in a

patlegl toder redt&%h% LRs (ﬁa %‘?aéryﬂeQﬂ&%%ﬁlséﬁg Héﬁihi%régsocmted with the

er eby rap| hase cl earance vi a
peptide deyyy dnp@ndhhgbn lnadtbpje Iclberahb‘ﬁemeclsmg;mssredlsttrlb'cmyonazimh)ther

mec RO GHESOTS By Gt Fitn LETEl» A f9Cecie b SRRere dRGr ey tht
the AMSHA!pRAGH 8 stto@ﬁtédf’\{/@ﬂ RALsAIIEBS Sind the beta phase is associated with

clearance. However, with protein drugs that are, for the most part, confined to the
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10 Thus, the precise inpact of glycoPEGyl ation on
al pha phase and beta phase half-lives will vary
walepenaizng upon the size, state of gl ycosyl ati por/uszod4/014254
ot her parameters, as is well known .in the art. .
bl Silefirdblie ttidr Jhrobladti léast o Clembrioelhaffelivel.s Foisontk gincosylated peptides,

T RN TN
cellsl@dt recé'g%@)e terk@inhIARRlosd N ab QY1 ghlagﬂoé’éiﬁ’iﬁ@ i lég«%ﬁrig?ﬂygsarﬁﬁe

used herein, refers to the enZymati cal [y nme
man@@‘m AICOISN ‘Sewer h@tﬁjplfas@deaawms;pwuematrenad iglcamdrnler filtration

o AR R CRE A 2% BooRRuMBFBLAE fbepdin o on

specfficuR@enusl MétabolBhyia Azafks UGRdoPRGylation may cap terminal sugars (e.g.,
"glycol -PEGyl ation,” in which the rmdl fél ng group of

galagtRee orodiacetatpalastagaminesanschercly hgplcb mpl@a hmpb\e}se gledrance via

rece?&o@%aﬂ%&%@%&%ﬁgeﬁﬁ&%@@ (‘ﬁ)él?eé o> grtglf% gegflvq.ﬁa?lus and thereby

decrtasenige vdlamgef dsaitatioansd tidsne uptaké, dhersipyaprolong i tlci§ Rt@e beta phase.
i nterchangeably and refer to a reaction cycle th

Thug, thropieeise HEDAcb el VerRRGy atism ¢ BRIk Riass sl Betaphase bel-lives wil
Varyacﬁ éﬁdl Eg)?dﬂgthe Qﬁg stdf® BF%yé({es&ﬁﬁ&kP : ‘%tthelr E)nga%liegqu, Ilétrs] gﬁ]\gell known

ycoconj ugat e e co’ etio

in thle castc tPiudher @qod}inetlorﬂéif [h@ﬁ'ﬁﬁﬂ:” ik rfmﬂcﬁnn?har@bymayll Bibieohkinolggy

r , » . as efers to a osyl residue to
(19 BER Groreg nﬁgﬁég a( &gy, H ilﬁ@ers,twﬁtaﬁsié@s inp 101 -
120yM0i ety, bi orml ecule) is coval entl y attached; the

gl ycosyl linking group joins the nodifying group to
LSRN Gonj I t the
[OOS%Eventgl iy dg[q%co%folé]ltu %%Osnill i ulég(ﬁ%xeﬁrgmg%oférg fo %}3 eﬁ%grﬁatlcally mediated
conjugalm)heiﬁ ialnyodlﬁéd aphesheties & Pl amias ytidte glyrbsyl residue of a

cosyl at ed gl ptide, thereby |ljinking the a&ent to
Polyg %@?41 %&> 8Nt uaﬁa,gbqwtb hoEpQiR 0 rﬂées,pr&ﬁ@t gventien. A subgenus of

4 .
glyd eri {/L%gnqurlcsa ?ré%gam) d [ s%g‘gl?lw Enye I%l egglg%%% ?6(f: the modified
sugaaist pody(wtytene fglytchb, étrr«imﬂm idedvativgde.., ntoPEG) anteactiveadririvative (e.g.,

0 |, residue of the peptide. The gl ycosyl
Hm\ﬁfﬂé ﬁ%‘%@ﬁ&% %Je a saccharide- derived structure

i s degraded during formation of nodifying
[0058} ot]%‘@ AEEIST ladge-8Gadparand glngmtg@l@sgp el areused intérchangeably and refer to

e ERORAL DTS o SaSSLL8 a SEUB FIGSE Ll B3
moraprgfenebly at lzedt abdut 1"gramad glygbyuriasate dtithkeomgplgtiaupl'a smgle reaction
refers to a linking group that is derived froma

Cyd‘@l ycosyl moiety in which the saccharide nonomer that

| inks the nodifying group and to the remai nder of the
[0068b, JT@@éﬁr@, glygesiyl h%gn&a@@p, a@is gsed 1@)@@@@@ to @ ghycosylyresidue to

o)

whlﬁ%%ggfﬁnﬁ{oﬁg% gv gﬁtbﬁg%e%I@E% %tllér/ ﬁ’l@e lldrﬂgleglﬂe) is covalently
attached Ulhcagllyyosg'd: hnlkmg acpuplj olgmﬁﬂeﬁd’tiim@,eglbyp &ﬂﬂb&emﬁln@ér of the

0 uni_t remqval one or nor e
COHJ%%%% 11?1 Ewthﬁgﬁ eﬁﬁfleé%‘@eﬂ% |ﬂi‘fe gémaxlt linking grou31 le cvm@s covalently
attach&d 18 & £1F6AG MR RIB cYsylat 36, H&%CE Nnking HKS seh
Speci eés?t&gt wi gé{ce%yta:, veﬁ)‘iﬁl , HEES) Tnkchg W dgehlo an amino
acid and/or glycosyl residue on the peptide. A “glycosyl linking group” is generally derived
from a “modified sugar” by the enzymatic attachment of the “modified sugar” to an amino
acid and/or glycosyl residue of the peptide. The glycosyl linking group can be a saccharide-

derived structure that is degraded during formation of modifying group-modified sugar
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| ocalize in a particular tissue or region of the body.
The localization is nediated by specific 10
w0 e@agni2vs on of nol ecul ar determ nants, nol ecuP@r/UStp€014254
of the targeting agent or conjugate, ionic:
dusiettB (€ aokikinmen-» bynifophofinfatioi-efedattian) sorahelglybesyl liklang group
O her mechanisns of targeting an agent to a
may baaintace ufar ntact ghsowH linkige grousy éefi@ﬁsdm lingmg-grew thet is derived

from%%XJOéﬂfl%&lg@ g&hlc}ﬁ)ﬁgg@c gdy %@ﬂ&ﬁér'tﬁ‘zg 1R ﬁfe'rﬁ 1|’y|11}]g group and

e antrb anti ragnents, trans
to thd-isn@hr;deﬁ pf it ebmjugate tag degrade, é:gc; tomdszeds egy iy goditmi n s

| ycoprote GVt CSF,.. M.CSF,. EPO and, t.h
metapsricitey QB! DE0BS RS of FE AR SRgEEEyed 1ot o
naturgﬁf‘eécuﬁnﬂg @%ﬁ&ccﬁ%&%y ;fd?ﬁtlc;nrlﬁfg%ésﬂrlﬁﬁlllt%‘j loP Sbmovalbf étRfor more

ted to, antibiotics, anti-inflammatory agents,
glyccmyllmmt fromra pﬁrﬁgsacchmdﬁmcﬂus: and radioactive agents.
"Therapeutic noiety" includes prodrugs of bioactive
[006HgeThS ter@CRapetinptisoiety,” ashisehherpingreférato speeict tet aplesdieatively

noiety i s bound to a.carrje mul.ti val ent .age
localgrg irrp @aﬁlﬁe@f HESURSF é@tg}onaq f4bs bor Jg@é HigtAns medip &by specific
1eCO ‘gﬁgﬁﬁ%ﬂgﬁ&bcﬁﬁa&etérﬂﬁﬁ flenpid Eﬁf E‘1§e 0 %@t‘iﬁ/ ag‘éﬁp&‘%o OS’ilga‘te

ut are not rmte Er yt poietin
ionicGntaractiosy hpdrGphany intésbdtions and ﬂng Tikac lener(lmﬁﬁ)wms of targeting an
G anul ocyt e, Macro hage Ionyﬁ@‘S FatcH
agen exRsEyCular e qraF AT e 1gowm i st af gl 47 he gt Lxppnplary

targehﬁé ﬁ{olle%iég IR &tl})och@é %ﬁﬁlﬁi&g‘ffhrghie}lts ﬁ@ﬁs@éﬁlﬁ rHS%l}Vb%protem

Factors

; , Human
coagtilhtwm tagiars, Gonaviprotedps, f- mqo@)otelmcm@&ﬁ @Mfcé% M} G ERE and the
like. Hor rone (FSH) and Luteni zing Hornmone (LH) and anti body

‘fusion proteins (e.g. Tunor Necrosis Factor Receptor

[006ﬁ]( TNER)éFersiaMahétapéitic Hbify OiRhib dny dg@RaBbiufforuseeby including,
herein, "anti-tunor drug" neans any agent useful to

but neblisited toa Atighiotigsnantiriflsmmateny agents, angitpmgr dgigs, cytotoxins, and

radlog%,(taxgoﬁt a%“ tﬁ; “z‘geer n?egl% tn’Zm fla}lggl%legﬁ dﬂ?é{sa%?gkflagt?\%(:?ents constructs in
whicBmidretia@tdne tRgetutic niay &yteand rea ciryldf @y utudtiyalent agents.
aspar agi nase, 30 corticosteroids, g}erfﬁ1 ons and

Therppgytio M%isty @ Sag@ﬂtuies DRPIEHS él%fl:%%ﬁ’g%té dg preteingc Bpemplary

protegﬁes pli‘xlglgges,tb%‘f ?Pﬁ: R %ﬂn_lt%:ﬁ % ?E agfb?metlﬁ r(EP@? r@l‘dﬂlﬁ%@ﬁe @blony

StimGatihg fadtes(GCSH )udmnumytedﬂaacmpitagb |GuldrsfoSthmJlaﬂM§Fﬁctor (GMCSF),
formed between a thera eutic prot

d
Interfopomeipatstereraiuds cAnLlsykn ( glaj%tsﬁ?‘ﬂﬁl%m sgrung pteins (e,

t §
oo XL NPEft DERLEOTH bk BOM N Rl S BACR 1R
Stimating Bhokmons (RSYH)ahd Xiutenagentdrmneer(EH) Ia;ld agdmdytfhmvn poteins
detrinental _to cells. (Efﬁlg%lgsmcl etaxol
(e-8- dymos RgcEasisFagtor fregentes /Fedoman (Hs1p7 BIATHR)-
enetine, 5 mtonycin, etoposide, tenoposide,
[0068] nésiused hereiny | ambil-asior deig" ohohinyi agendese bl tioearibat cancer

aun rubl di hydr oxy ant hraci nedi on n
inchygitien PATARE Hﬂfegl&?n%g%mﬁ% R Gt bR PP 1t agents,
anth@LHAREO ahii6RLES anfhR6Rd AR nts! HOEABMIAE, hylitcd9GRh NRparaginase,

propranol ol , and pur omyci n and anal ogs or ~honol ogs
cortitorareids, interferms wos Fadkoactivd ageats. Ao encempragsed pyidiimihe geope of the

term “anti-tumor drug,” are conjugates of peptides with anti-tumor activity, e.g. TNF-a.

Conjugates include, but are not limited to those formed between a therapeutic protein and a
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1065 and anal ogues, the duocarmycins. Still other
toxins include diptheria toxin, and snake 10 venom
W@ eoog/1032¢Dbra venom . [0065] As used herein, "BCT/US2004/014254
radi oacti ve agent” includes any radioi sotope that is
glyeafibrat duie invettiitRynogiragnativelestiyd Rgha férasdibetween PSGL-1
Exanpl es include, but are not limted to, indium1ll,
and EYB#t-t - 60. Additional ly, naturally occurring
radi oactive el ements such as uranium radium and
[0068hoAsuRed WérERIN "4 dspotoRinl of cyRRIxesSadtht thednd bEE agdnt that is detrimental
radi oi sotopes,. are_suitable exanples of a 15 . i
to ceflggEgaippley mckige faxol eyioch@asin B, srpanigidin Pygthidgim promide, emetine,
mitof B o, BB STfie e vl Bt Bb hitn, dpilltliin,
daunandiditielihydtexyaarehiacinedions) ntitoxantésite, attira@yeif@ctinomycin D, 1-
e S b SRS e, Dol an
D e A B e R oo iy e xRl ioim, CC
1065Chd| aaniogyespthertuscdronycinke Still ethentaxinsdficlidodip@@ria toxin, and snake
Qv rloqa\ér% " 1n, | NORGANI C CHEM STRY | N BI OLOGY AND
VenOHE%IgOI fa YEOM1 |, Ed.; American Chemical Society,
Washi ngton, D.C., 1980, pp. 279-312; Lindoy, THE )
[0068HEKIs IFevharrin, fanarhoavioiel agent! GriplecanPraaER om@athilrif ffective in

. Uni ' P Ca idoge. 1989; .Du - Bl N C
oo B P Py O PR 1.
cobaltedoe f[&lﬂi@@mﬂ?ﬁﬁa@zﬁxﬁﬂﬁ ocdun@ieiadioadiive d1Eadits At ds nedddlth yradium,

a manifold of routes allow ng the attachment of
and thpenmt Whigh dyeeally, reprepeimigiures of ragieiseigpasoriexuitabhe exagnples of a

. ] i, ' id ] i, .
radi bt ol P il BnelB' FOUS @1 ciptn 8] o cplilibd fotety.
In Vivo Chel at e- Tagged Proteins and Paol tides." .
[006f], me@%r %%%mmpws;eﬁﬁmﬁw%p %IQALF agNgrown in the
art aflf GRS TRC FompodiBEBEife iffonflbn (e.GFEPTA; DIPA, DOTA,
NTA) D BA 38T théasphuaplatnatl analoBs sunhrgs WYERR; ECHERNHDER, NTP, efc).

08-117 98); .20 et , . Bi oconj t em, 8:
See, Bygrample TagH . SEIR s S s PG AR 8o 56 Ar R ron
Ovedl 488 In, AORUSREE ORERISTRY RIBIOIBEE UNDAMEDIYINEC RRREAPE®; American

carrier"” includes any material, which when conbined
ChemicahSaciesy . CWashingtom D.€1,d086, nphd7¢dh;Ugadays THE SIHEMIITRY OF

' -re LV 1 th . the subjectys i €.

Moyl PR EPMERY Gitaodif OPbSRY pRss FGideg, 1989, Dusas
BrooXcaNREC SRRy ;&S pridigat- TBgal NeGal ofkal 989 hd fféBnd@s cantained

phosphat e buffered saline solution, water, enulsions
therediych 5 as oi |l /water enul sion, and various types of

wetting agents. Other carriers may al so i ncl ude
[0063] eridd&ionallyita ramsifold abtoates allowlngdha gitavhakeridoftchblatihg agents,

and capsules. Typically such carrier conéai n. ...
crowgedies it &eladlenitiag taethfranolerilpds axgiiphle todRese At gkiflyip dae art. See,
for eRdmple AWieads LAY/ mProE)Eﬁf%E bE PR (g{ellﬁélI(a% edtIk}S{eﬁf%fand'

magnesi um or cdlcium stearate, talc, Vv %etab e fats or
Polypégtsles. § UnplMOPIRICAIIGN OB PROTHIES: FAODOMUTRITIONNLEAND. Such

PHA%?X@@@CA@XSP%C%SO;” IFggrllelfr,dgt afl.l, ﬁgso ’r A%Qgcgn%ﬁémi%‘gﬂc}cﬁe‘{ﬁs
Washington, D.C., 1982, pp. 370-387; Kasina et al., Bioconjugate Chem., 9: 108-117 (1998);
Song et al., Bioconjugate Chem., 8: 249-255 (1997).
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10 i ngredients. Conpositions conprising such carriers
are fornul ated by well knovvn conventi onal nethods.

wQ 0@8AY3245 used herein, "adm nistering," neansPOT/EB2004/014254
adm ni strati on, |nhalat|on adm nistration as a

[b0esyp pmmeelmyre1lt“d‘pimi”ﬂidﬂd!mmnil&02iccept!lblé awerdUscludes any material, which

i ntraper,it, Jntranusc i ntralesional,
whep ﬁ?F@ﬁ?&Qé’ﬂ&o eg%&%%tgrf‘é%% &ﬁ*ilJHB%tF% REHIGRY anghis ppg-reactive with
the du@]ﬂc?ﬂ"ﬁﬂhﬁ%y@fcnﬁ EE{X Pfe@h agg%étqﬁm?edgco an% of the standard
m ni - osnot i ¢ “punp, subj ect m nsitrat

phatmacewtical eartiersisndi :Lsda pfg)Spfpm eufferedtalina ﬂdutwmrv&mrcmalsmns such
rect al g) t ransder mal

as or&é&;a%q@&%yoﬂ g&ﬁivpﬁlgqs tg?qs é)ﬁ lweﬁg}g‘ﬁgggts T Carriers may al)so include

steril e olh@ 6B OHBlets iR @A §@dﬂé@trablets%ﬁ%aﬁsfu'le%r "I‘%F&ally such carriers contain
i ntradermal, subcutaneous, intraperitonéal

excipisnisguehes steroh.anilk, sHgar eeriatcynes Claywaf:lebm@tearlvxﬁaelld®r salts

tharécﬂi ﬁgéﬁegﬂnﬁ or atlc?ﬁnélt ! %{ate rt]alél V}(;ggcggla ats of P@s fggmﬁ*%y?o&mr other

kno‘am dkcﬁpleﬂ@ ISntlocdriie s S ihcluael flaeoriafe cbliRddititdshelother
npdes of delivery include, but are not limted to,

mgr?q%%ntﬁtsQO@POWIWMW&SM earTiers re formmlatedrhy well known
%ﬂ:’éﬂ“ ansdermal patches, etc. [0070] The term
Com}e% c;drr efers to a materi aI that is substantiall y
sent| aIL wfree.from, co whi.ch a used
[006?5) p‘?s Gioh bt "B oS BT PBinit G PSR e
admiristeifioh @51 a supgeRitd§ BpichBénice Antrdv@h&sS inftRp&bBEdl dhtramuscular,
that is substantially or essentially free from
intralesiRveh dbftanasad o1 GiHicenes paMisteatioongrdhy lmwiéntﬂrmreof %a$low release
he \
devdp{1 %], tn%i(g 1(;% ttggxr@eﬁﬁ}gcté 4 A({1 1(1_31?@% 2 ‘,PB/ e 1nclud1ng
pareTiepil caadl tya.nsmac‘dsal (e(g Joeflt hatel, e@ginalglasbfais o@fcrahitﬁrmal) Parenteral
[ nventi on hdave a | evel of purity far ef erably expressed
admyustiation acludesyfag.) BHBYCISHY igjFarpsEn BARER-agriqle intradergal,
S B O IS 0B U i Whor N e fntion i
to tredd @ tmax) ¥og.,dhduck aBOtpsia kadnﬁmﬂ%onrmaydﬁeedltdady t@thedtimor and/or

into ? ?]Soél/ﬁs gﬁpﬁg@@%&%&rt E)ﬁ]%qp ?r[i)cﬁg Pf &gg} gg 121%:]21?1@, ru? arréD nro? limited to,

the 8B of Bpadinal BorRiueRad 1ﬁ%§aV%n6L%rlHﬁlsmﬁhﬁarlsﬁc¥}ﬁ{al ggtghé%f efche
‘range of purity is about 90% about 92% out 949%

0 0,
7R SO 920 TG S i LB o
compasneatsowhlch(i@&mwdrto pmdudéBth\i‘@aZéiMl FoSpephide conjugates of the invention,
the tPCT!" 2‘% ;’”Fe%érg %c?srg)(aﬁé@?@fag léglgl;sl)t,atsq%gﬂ? @9 gstsgrgtgélgggeeb omz{1 ggmponents
whidhHoBRgIy ¥ccoRipadly ?del Iﬂﬁérwﬁt@{%%x L usdBb ??@%Yel t?gg%c Ronjugate.

el ect rophoresi s, C, or aS|m ar nea
“Isolatesl8 end | purbyaleaxsbd mwimngcn‘ol)t HEymcblyl @blated, peptide cmglmgates of the
. herein escri.bes a haracteristic of a ul ati on of
invepi G he 20T ot LY PevERR Sehtrei a5 et oRer end of e range
of pLﬁ‘ﬁS’ g5t ige p@ptﬁﬁrc%gﬁ%%ﬁs‘%oﬁt%m%ﬁt‘ R0, sHRuE 8¢A3RE tiupper end
pepti de ‘are added to mul I'e, identical acceptor

of thg rangs ob @utltyels pepiti78%, abas §@?’ﬁ; alacbutfﬂo%auhnm riiear abofit 909¢.
popul ati on" speaks to the "honogeneity" of the sites
[0070h tWkerpbp pepteleconjuggiat ed mare thanediohi %36 pugatheandrities are also

refers to .conjugat fthel ention,. which g
prefyr g e i SR8 Hhr dPe At e [ B AR AU DOB AP SOV about
92%, about 94%, about 96% or about 98%. The upper end of the range of purity is about
92%, about 94%, about 96%, about 98% or about 100% purity.
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nore preferably at |east about 95% honogenous. 10
[ 0074] "Honogeneity," refers to the structural
wa@ongilgizency across a popul ation of acceptor POT/E52008014254
to which the nodified sugars are conjugated. Thus, in
[0072]" pptitide dewrpiiydibid it ant-necoghinedmicthod off analysic (e. £ Alednd intensity

ones ‘?eéfs%ﬁx%ﬂ%é PhReiynlide B el et AP0 cE Ao esns).

ch every other mdified sugar is conjugated, the

l0071“ale pt'i Fé@néléﬂy %Céltréem’ge@ﬁﬂ@ RogulsHORp g pserdgwein, describes a
char&?&ggg '8? g #E%uljﬁ@d}q)&%@ﬁ%&ey c%dnflﬁfaYeQ 'o‘f’ ﬁ'le i é]nﬁioﬁ )flp(vﬁfcfi%dse?e%tred

ower ‘e € range of honogeneit
percetrimegenﬂ‘phe tledified jsugat akied It(sa pbnide aﬁ@%dedb@ﬂmltm%ldﬁntlcal acceptor
about 80% apd t he_ upper of .1 he range, of ur| y is
sites 9B St PRS- n@%ﬁ BRIt 5951 mEBNET afgbE BRPRIRE” SPEARS bdRi

“hon%%éﬁel[:ﬁ%‘zﬁe MheRnt @é LSBu SN taa%ﬁggéa ﬁlgapaﬁd fhadto

or equal to about 9 0/ onbgeneous onobgeneity
conjmg&tealcs” (thqomeérémbwtuchmmaéé@sﬁa‘twgt 80%aprgterablin et llew/abow @6% and

e.o nogeneity i s about 90% about
morw@/geraj)g%a{]lg@&@{) Lﬁ%é%toh “BP"Sabout 98% The upper end
of the range of purit |%@gboijt 92% about 94% _apout

(007850, “TieRAcNEY} Bitera iy oAl FRAFISEARBAELPSS arpePYlttonaf acceptor
mme@ifss foh\?hlgﬁ Rl A6aiERAEHIRL £ cb uééf ‘S\’g{dg%’md{éel%:ﬁﬁlb E@rﬁﬁgﬁe ofthe

nore et hods novvn S
1nvelardn, in ew}gch edchqmn(hﬁﬁdmgmnihogtyalp hgmjugasd pecdcceptet site having the
(LG MS), trix, assi aser esor on mass ti.ne
sammq g BB (PR A [VRBIED FEfEy Ot SR Jugys configaréd, the
peptiak %Sﬁ ﬁgﬁ@@é’ﬁ?d & bedbeutt 1'0@% h&ﬁo &Q%G]I-Ion%géﬁ&%ms't%ll:éﬂy
uni f orm gl ycoformt or a: substant| ally uniform
exprefisgt asytaage.obihe bmet enchof'theurrsge o€hemogangity for-the peptide conjugates

. I eptide sefers to the cent age of, . o
is abgl&él@%p&g t?r'g)l éB{ %tgouf ﬁ 0 ag& gled‘f%};’g’b?i‘ﬂ (ﬁﬁéﬁrwe gﬁ%urlty is about 70%,
abouf BO%O 8Bt DeTIrehcte ﬂlaﬂfabblﬁttgf)%St (e.g.

f ucosyl transferase). For exanple, in t he case of a
07} SR8 YRS EAE s AR Db A s oo,
thelr(hamogetﬁmtyesi alge lpafgrably express@dlaé 3 tangeGlIhblAewd ead @f the range of

oot o) AR BRI oh P ROeE ot PR A gbh. Tme upper end

of th¥! E’éil%’é%"f@@ﬁtykly a@cﬁﬁ 996, sikduk D49eNaBdi 98%¢ abdud@BYL di@bout 100%

starting material may contain gl ycosyl ated 19 WO
homogmaity. oinezﬁumcmf Usosotidoconpeatesas bpjselly detsanineeby Cagor more

methé)gf g%(%/vg% todtﬂo% c}fgséﬂﬁlng# chpG yg'R IH ocg E%gﬁ%tog}—%ﬂgan&sg ?pectrometry

(LCMSDeﬁIaﬁ[x AisRUilgsr aésatpuaﬁ enagb MERVY Ifagte dpdryrobieery (M AIOUETOF),
of the invention, as well as those acceptor noieties
caplléarYé&aVO@loy@@%W%ﬂ@dﬂqen the starting material. [0077]
The term"substantially” in the above definitions of
[0076k Bﬁuhsﬂantéallywnmﬁonﬁ ghiebfoBmener wbssanﬁ@lé)n@m&m Sreasylation
abgu at .| east about 709% 8
pattefy e Pelbrpiagp § HicoPanich shgiicr Rosd T aPReed Hatcthior

moidpieSTIRE adl ng@Eylbt%@%S/ tl@%l%os?ﬁ%%ra@@ ef MEL&P{Hs., fucosyliransferase).
noi eties for fpartlcu gl ycosyl transferase are

For gxlaynplss yi ieedse § WB]Z ﬁ@osﬁdﬁawrém 8 sula;@g@gﬂjg uniherm fucosylation
patte%f(lj g}?lgtts ?tgsu%stantlélfgf all (]21 8&1 ne8 L?)elvc\)llvxl)lof a’le éﬁB? e(?ltcNfAcglg]anH sialylated

analogues thereof are fucosylated in a peptide conjugate of the invention. It will be

understood by one of skill in the art, that the starting material may contain glycosylated
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detail ed description that follows. 10 Abbreviations
[0079] PEG poly(ethyleneglycol); mPEG

woretoran3zpol y( et hyl ene gl ycol); PPG PCT/US2004/014254
pol y(propyl enegl ycol ); m PPG et hoxy- pol y(propyl ene

doce ovmhanés (a6, 1dcg0ayd GalBal4-Glaed aRtnsiklics) CRbb\he calculated

acetyl gal act osam nyl ; c, glucosyl; cNAc,
percopt gb@pyylgmm‘@ghlmlﬁglq: accep}gh mommﬂdgyare gl@gq»py:lated by the methods of

the 115%'?1?83 aa@lvpneé ﬁSZﬁﬁ?Sﬁ%%&ptg%‘ n?mgtﬁ @hre%ﬁif é:li/gq%%F %fg%ﬂ%%l\, % material.

oL e HERSal T it B Rveseinipt B o8 R

gene@il@r\/rhé’@ﬁ agﬁ:ﬁﬁtab61§’c|40%,%f‘&h§’cea%1%d7 0‘%‘ ta@[&a& a‘Bf)ut’f'Bm br more
growt h hornone that contain N-linked or Olin ked

prefegplly @‘sgﬁa%ttab@mt 9@% asd pigt n}@reemfﬂrablyi ahlgasy aboutyp5%gof the acceptor
.OCCuUrrin or none l.,e,t hese hGH
mmeﬁﬁ P gtu%ls%r q%nslf%?sae e gp(gosytlj % ogi cal activity

t e hor Wy intro
007§] , CBihis bsn@eftéénio Fanaeere P ratenRtl b st Bam the
detalh@te%ﬁﬁ%&hét%@@wgl ycosylated in a large variety of
patterns. Mreover, the non-natural glycosylation

sites provide loci for conjugating nodifying groups
Abbreyiatienspept i de, e.g., by gl ycoconjugation. An

o0 TR TR NGB Bl Bl 130 B 501, e,
poly(lﬁblfyﬂmegmbwmtm &ﬁ@h@ly}‘%&&@proﬂ%@ﬁefglmﬂ)l Blic Qﬁcosyh Gal,

GH nmut ants_can i nprove the stablllt¥ and retention

galaqtp% @1 INAe Nracebiglarsesemiral Gle, lucosrti@atiAsg, N- acetylglucosammyl
Mancﬁaﬁﬁﬂsg{j'hﬁﬁwr ﬁﬂﬁﬁar ge 1he k! §i§”§1&1 il atid: 3RE NROAR!

elr a speti tissue I n nee
acetyln@ahminyl.. The Mut ants 30 [ 0081] The present |nvent| on
provi des mutants of hGH that include one or nore 0- or
| j nked gl ycosylation sites that are not found in
I“tr?‘”@t\&“l d type peptide. The nutants are 20 WO

[OOSQPO"AI'/o]iQx%?JV'—% tﬁgfféé%%&%é Qtit‘égéﬂbmﬁﬁ’tt}ﬁﬁﬁaﬁtg?%th{ormone used for

enzymati e glycoasylation at one or nore sites that
therapouﬂlqum'posea,dhcratelsmt evengbdry prosides gentticalty m@me@rddemutants of human

grovfi Bbrmorh A LBt i o BTt Bt & oyl ot bt jp naturally

occuBfingBmEhMLAS¥Ah hdritonB I WHiRURese BGIE Rk RBE@EkiAIS r@datrame
a peptide haV|nq sel ect ed desirabl e properties.

biolaggel a¢tmtytqf thene é-émethmom thempvds nntmdusectgglywywwn sites allow
the rf:ﬁsn'%b‘%'“eﬁl @ch USI !éttﬂ%e %%%?gﬁ%tec?}gngfa e Pg@tét%%ttems

Morédier, lthﬁlﬁé‘rt-halﬁrall gb}'bd}@@t@h 3lteERo¥ide ddoi €&, conjugating modifying groups
phar macodynam cs, .resistance to proteolysis,

to the perlitsg@ i évgiycowwﬁjﬁpn i 68 %9mph@/ pedifyine GEnpds Ravatestsoluble

poly%%lztosrﬁ&(}] as gédl?(%fﬁﬁ/lfﬁ% 2”05@ % oHlt ﬁf&%?‘&@é&t@ ?rﬁ?/ élg/?(?lz%Modlﬁcatlon of

the hatfd wiutkass ean inpod attRelstabitityeind ratehtdon time of the recombinant hGH in a
patient's circulation, reduce their antigenicity, and enhance their ability to target a specific

tissue in need of treatment.

The Mutants
[0081] The present invention provides mutants of hGH that include one or more O- or N-

linked glycosylation sites that are not found in the wild type peptide. The mutants are
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10 conprising a pol ynucl eoti de sequence encodi ng a

mut ant human growt h hornone. The nutant human grow h
whesmnoR7sonpri ses an N-linked or O1linked PCT/US2004/014254

gl ycosylation site that does not exist in the .
stibseates earonytiinge yiybalyippe ahoest rgre \Mtés thatrwaiié not HoralRe be
glyoggﬁom ments, the corresponding wld-type human _grow h

FHeher rawild heep%qﬂwﬁsy%ylateds@db@wéé tyge @Etyiff Drlngs; ﬁleélfiutants

TR R 5 0 ST il S STRUTERL o LA o

a peptettglmlvﬁg wfec@ﬁ@eslfhbﬂd@raper&es Sln ﬁdltl?)n t@thequositidn ah (ﬂ&l&]ber of
[ n_anot her t.he present invention provides a
glycas residyes Ar S5E6S1 linkigg elpopaia her prgpertics that jcan Be garied using the
mutzﬁiﬂ@iuﬁl Bef@bisof tﬁe Qtvent?dh 1h§1‘ﬂhé‘fe)ﬁ‘é}nﬁls'&41§étﬁs lhfmacodynamics,
i ncl udi ng a pol ynucl eot1 de sequence encodi ng a hutant
resistange to guotfwﬂwsh Unmnmenfbitg menognitiorhbynthe reficolsehddtbelind sgstem,
I|nked or Olinked glycosylation site

tmm?ﬁ%¥H@§5@iW8 in the corresponding wld-type

[0082Y MO dMEL, 1H@h€@§t%ct HQ3ddent MvanRhpREvidssRRGEolatel Bucleic acid
present invention provides a nutant human growt h

compuying A@olynpelgetidersefuanes ernoding 4 mriadt lpmap- growkelprmone. The

t doe 0 ihn
mutegl(’g %ﬁlglé% gpogértﬁ glo%hﬁgn% © F%ISPFU '] 8@/??16 I}kﬁ% Iggyco?ylatlonr%te that
doesatvh eﬂllsfﬁﬁﬁhé;cortd’sporﬁbtﬁg’ wHpeynd Iﬁﬁna?q wivihchdrpge. Ngdfe
growt h hornone has the am no acid sequence of SEQ ID

embﬂ@mmmoPhesegemndlﬂavgld-nyne buman grastth hpagonehes therrsping acid

sk TSR D NS b AR N T G B B2 muan

hump® gR5dth Ihnrmaﬂmtdmﬁrprmsqihe amiddwipsegnente of SEENID N©:3, 4, 5, 6, 7, 8, or
provi des a nethod for making a nutant human gromﬁh

9. hormone that includes an N-1inked or O1inked

gl ycosylation site that does not 30 exist in the
[0085br de spathdi aspeati thel ptegqe itvention gmvideh aimexpresseon chkdegte or a cell that

nmet hod ¢ L.ses the steps qf. re ant | 0 u.in
comPRie) ARG Hf bGP IHER BT C Ca A oA PRI Fuence
encodiicd nuRHIBImAT WL RahisaBe TaL nh'ﬂa%t AEWald) B ¥bahérRncludes an

site. In sone enbodi nents, the 21 WO 2004/ 103275
N-lllﬁ@ﬂ/ow@b@kﬂd(gﬂmmlatlemlteetbpt&ms nft aist én thyygerrhmﬁfadmg wild-type
hum%%ng“g lplor mone has the am no acid sequence of SEQ ID

P P %‘E&f D NO 2. In sone preferred enbodi nents,

t he _nutant human growt h hornone conprises the anino

[008&]3i an g@qbgrp@ge%fthgg@qqgm@gon proviles g mugant gumgp gopwth hormone,

ot (UL O o L) A Bon B e e Yo e Rt e 1

corrdfspdﬂidlﬂg wﬁld(-?tplp\& e growtthisorhriogk. d Irnfontiexernivdafimantt, the correspondmg

eneti cs. aghc texts scI03|n the general b} ?

wildgly D UmeTH OIS hoTHRABA LA e REIG R0 Seav O:1 or SEQ ID
u , t

N0 B RS N i ”%’?@?s? s e

amlrioadwimlucr;cemﬂﬂél IO NeeR ¢, 5amd, Busihel et al ., eds.
Current Protocols in

[0085] In another aspect, the present invention provides a method for making a mutant
human growth hormone that includes an N-linked or O-linked glycosylation site that does not
exist in the corresponding wild-type human growth hormone. This method comprises the
steps of recombinantly producing the mutant human growth hormone, and glycosylating the

mutant human growth hormone at the new glycosylation site. In some embodiments, the
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10 Mol ecul ar Biology (1994). [0087] For nucleic acids,
sizes are given in either kilobases (kb) or base pairs
wQ bp}/103Bhese are estimates derived from agar OBET/082004/014254
acryl am de gel electrophoresis, from sequenced nucleic
cottespioddirgdvitdyp efhiiittad-E 8wl hoifors dg s drecmsino keid sequehed OBSEQ ID
siz (yep in kilodaltons (kDa) _ or amno acid
NO:T oF SHORI Mo th sojedeeféd embadient. he pRyiaiSHoR G5 b hormone
comPHERIHh ORISR BseqhiéRBL SEQAMUROCEY, Prodtes N9 from
derived am no acid sequences, or from published
protein sequences. [0088] A igonucleotides that are
GPOPRE ' . ' e can be chemcally
Acqg%ttuﬁgy ze@,é“el?{é:%%&%%@ggrdi ng to the solid phase
GenphbRpruiitanadiTieehrtologgst er met hod first descri bed by
Beaucage & Caruthers, Tetrahedron Lett. 22: 1859-1862
[0086] o ghiyis inyenti rghesAn ToRERtgchniques fre e Atald ofrecombiapntigsgetics.

d R r i i S .
B RO D8P0 B/ oy o L8168 09 B 8 sty nd
Rusged, Wécafmﬁi?mmg,ggL@h?mmm memgﬂf&aﬂ 280K eigyler, Gege Transfer
tive acrylamde ge rophoresis or ,
and RS cAdile e SaruabUSED) BRAN el e ibo s, Gunedrotocols in
Moleeul 5ABBl03y (Bmay. 137-149 (1983). [0089] The sequence of
the clonéd wi |l d-type human growth hornone genes,

0l [ ' t h_hor no ,

003, ¥l 0k GASSHL AL AAL ANFIR. S RBIRTED,. s

are eafitnates dedvddfjorn apmyse @ agrylarhide gehéledirdp@bfkid afrb@iequenced nucleic

. et Eod flg{. gedqﬂe ci ng doubl e-stranded tenplates of

acidipgr fropppyhlished | guenses. oHorpgotems gsizes arg gvemi kilogakouns (kDa)

or arﬁin‘%@cﬂﬂreﬁﬁu@nﬂt&?.Tyl%?eéﬁ@i{ze%gé %nﬁ%ﬁ%\ﬁ %e{ Qgg%h@resis, from
nunber of pol ynucl eoti de sequences encodi IT1g a

sequanded-prgtpins hinorm megveohino hcidrsequences, gr froGgmBHsHied protein sequences.
Accessi on Nos. NM 000515, NM 002059, NM 022556, NM 30

[0088P 2 EHigonhEQRRS BBt afvo 2adbm8scidWW 2250 carl\Bd EhéAfiéully synthesized,

and NM 022562, have been determ ned and can be
e.g., 3ptoaimg do thesrlid PhesspBpharanydiipiriester methoddirstalsagribed bys
1 0 e i j
Do e ey 2 hodk iy, 2301 OISR 2RI SR b i gered
syntizgspren as desehibee iraV imiDeveniiier. sé o ivetlele AtadsatssE2: ©a8946¢68 (1984).
Puri ear crr%)?d for ?né %ene §e nt.that has a, certain )
uriticatiop of gljgonyicleotidrdn by USTES P 2L TRERERICH SEMESY e, Native
ac 1 1 . .
B e P CLE Y RHB i Pearson & Reanier,
J. Chrdem2$%:118d-139¢49%Pe subsequent |y obt ai ned by cheni cal
synt hesi s and/ or a pol ynerase chain reaction (PCR)
[0089Fc e gegieacecdi ths clowed wilg-tepet lamsinqtow K@thon&@énes, polynucleotide
hort sequence, -conpletely de novo synthesis may be
encogneMuARHMAR P WRIOrIPReTernd SBthetic sHEeuctegtifey nderyerified

frerCReH &f PR e | Gouble?

o ey, o i T RinAHOR R o gAY ol CliPlted

templlafesyeli Wgkare.ef 20, GORAB} 226€19840.i vel y, a nucleic acid
sequence encodi ng a human growt h hornone can be

Cloning and Subcloning of a Wild-Type hGH Coding Sequence

[0090] A number of polynucleotide sequences encoding a wild-type human growth
hormone, e.g., GenBank Accession Nos. NM 000515, NM 002059, NM 022556, NM
022557, NM 022558, NM 022559, NM 022560, NM 022561, and NM 022562, have been

determined and can be obtained from a commercial supplier.
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i solated froma human cDNA or genomc DNA |ibrary
usi ng standard cl oning techni ques such as pol ynerase
waeba@xnorencti on (PCR), where honol ogy- based prPOBUS200&014254
often be derived froma known nucl eic acid sequence
[ﬁ)()%]ﬂoﬂﬂié iippid ot irgﬁﬂé‘&tuldleh of tromen gédesie has emadeploysibis @dtloning
(g for S e _are described in standard
appr9 t e %ag\uma@ %S% |sparc]§qpp’qlméan§[ g@gﬂ:gment that
has zﬁg}{%ﬂ HRERAL DS §é41u%§<9:| %rﬁcﬁ&%@a@&&%%@le%ﬁgé §uence, such as one
sequence for a w growt h hornone may  be
encodongraeprevialidly 1<hmaﬁtCh}nlmamgromh1hdnmqnen any U Adequinee so identified

can &gﬁ%%@é@rﬁﬁ}a&@gﬁﬁbﬁ’ 8flg.F%?llp @X{lfgﬁﬂs rtc}aﬁoitlglggr%%a?ﬁ/ reaction
(PCR L EHAMRARED 2y §&H1ap extehados hRgHdNTof ﬁ‘blﬁbrﬁsefqﬁ@lﬂﬁbéd}ﬁ‘ﬁlbtely de

host for propagation, screening, and cloning are well

novoxynihesmayhesu f@lé@lt Whan@ﬂSefurﬂ@mdsqlﬁfomrﬁérfull kgt cogiig sequence
269
fon R o1 B o ey SR v B e B aspaprygo btaina

largddpedR, the segment can be further used as a probe to
isolate the full |ength polynucl eoti de sequence

[009§]E)N%Qteﬁ§htitvgl§l Mrheit YO8 sedMéRBertofM: IBLARDRE WL IRMONE can be

brary. A general description of a’R&ro priate
1solamd<fa:@d @d@mana:ﬁ)l\bbe of ganothi¢ PNSah ks1m13ta 3y ellonlng techniques

25 [ c ed be f ol
suctey BB e opitictioh e E R R 8o bRg BEmefh o Frmee
deriv¥dTBdin @'ka¥k A nHElEIRBR, seGueiice eﬁd’b&in@rhehlﬁﬁari wieRdiadthe. Most
Accession Nos. nentioned above, froma human genom c

commpblyalsyd tachmigpesgentbis Rurpessasy deseribadan sisnderd deds, |eyg., Sambrook
or can be constructed according to various
andlgﬁ(%%l c))g'nl zed nmethods. In general, to construct a

10093 ¢ PR bR HiahlE o g U me ARG EctSs Rt AP human
growtR HBHnoﬁEhﬁay%drﬁmé&féﬂy Qiiil®le SRENBB M u¥tedN ThE B6hePd] methods

enzymatically digested to yield fragnments of about
of 1sqlztnm)mRbIA i Ahfhéevrarsagmnpnm g&iing B fiitp ¢ recombinant
vector ﬁgnl,? ré%{izxyo dg{e grgglﬁ%lﬁ. thé&rol#nr 15 ﬁé)né gcré%ngﬂe% and %101111‘1% are well

knoWrD@@é fe%d Gublera¢ HeffiraphG@e, 25: 268269 61987 2agubit et A, 3upra). Upon
and phages_are packaged in vitro. Reconbi nant phag

obtating gy opifiecsgmentpEnpelepitisaeguass by PaRe thesgepsairap pe further
B ANLAL 100505 55514 R e SR A0GA0 R B e

humed gravehl homtioneSrathe erdDeAl libyarfr Armeliahd@triﬂhon oﬂ%lppmprlate
tl. Acad, Sci A 72 39 -3965 (1975). [0095]
procggg%%ca@rbesfewewéﬁﬁs PRY '@éﬁ SWtat e

ol i gonucl eoti des can be designed as 5 Efm mer sets and

[0098LR Acsimilsepipeeduse pascbeliniewed i ebipina falb hangth ssquenegeacoding a

oSy ) 6Py hons BT o GROR L G A cDHIRER moion

abovegfrbmal lagyan gebbidlitess . [Henanl@9dinid libraripd dr Yomnwegatnivailable
of nucI eoti de seqguence froma cDNA or genom cC

or ¢y Cé)ln§,trquq qg@oqdﬁg tq ﬁlBTlplfq %reg@@tﬁﬁqqitm ods. F}p(gﬁléeral( fconstruct a
genoféﬁrﬂé \i/b?]{%%nﬁ SleMMGY fisE )@ﬁbt‘éd ?Bﬁpﬁx' HiuPwilird 8 hud R BroRHHRE mone is

ornone s obtal ne
likely found. The DNA is then either mechanically sheared or enzymatically digested to yield

fragments of about 12-20 kb in length. The fragments are subsequently separated by gradient
centrifugation from polynucleotide fragments of undesired sizes and are inserted in

bacteriophage A vectors. These vectors and phages are packaged in vitro. Recombinant phages
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10 [0096] Upon acquiring a nucleic acid sequence
encoding a wi |l d-type human grow h hornone, the coding
waeguanzes can be subcloned into a vector, for POFUSINOE)14254
an expression vector, so that a reconbinant wl d-type
ate dmatyiett oy vl Hyoridpatiica dedsebat indRentod ahd dﬂ:ﬂvis]'&ience 196: 180-182

s L e AT S AT e T Y

Sci. U8a] ERBDER3S6NIHTHUL i ons, nmay be subsequently nade to
alter the characterlstlcs 15 of the nol ecul e.

[0095Dt TERAEE bR E: &tﬂo‘ﬂ{b‘fo g@ ﬁ@ra&%ﬁggﬁﬂaﬁ&ﬁés EQOE desh: Oén%H‘as
an encodi ng pol ynucl eot’i de” sequen e am no aci
prinse sgigakPCR can b pctfctmwd untemsmitalge ovtdititor(ran e.g.,Vhite e al., PCR

SEQ ID NO 1 or. SEQ | L 2, C be .det er ni, ned.
Pmtgﬁfgé'e ltré‘ﬂ%f%@f};?ﬁ agdﬁﬁpﬁgal‘m @Qéqﬁgﬁs&m}ﬁf;@rlﬁ’& R5di Fackuology,
CRG Predd 1Rl 19929 td5Rb18ky égﬁ%ﬂ%bl@&ﬁﬁbe%@erﬁ@?&ﬁ{ QCDPM or genomic
i ntroduci ng additi onal ycosyl ation site(s)

libraggr U@mg thlmvamhfmd§egmentlae aa:mbeo thediild lengdpusieie acl{i ©098ling a wild-

ever es_of gl ycosyl ation sites are well
type Known row Hl P?egﬁ%%nﬁ Stance, ' in eukaryotes,

[ ke osyl ati on.pccurs on the as |ne of the
[0093'13 &3}%&8%%&& arhgletcgid %ﬂﬂencggpvo%g & PR
horn%ﬂé ﬁl@‘cﬁ@m@%(ﬂleﬁé‘@%tbe%ﬁ%lbﬂﬁi ihtser %fc?drdfo?ﬁnsg%< edﬁrb'ipressmn

Rev’ 25 Bi ochem 54: 631-664 (1985); Kukuruzin
vectr, 6¢ thaardcombamdt widitypelUSinaBgraw thehmase cquilgstpduced from the

resu@gégﬁs\{ll‘u% WBWQ&A S s‘]tg 40%@%@3%( ggs)grﬂwgﬂlormone coding

sequehdes 23Y, natleotidd @Bﬁﬁu@ér@cﬁla%'be S@sk@nfly nidde @O RItI®he characteristics
resi dues (Tanner et al i ochi m Bi ophys. Acta.

of thgamoleerl®1 (1987); and Hounsel | et al., dycoconj. J.
13:19-26 (1996)). OQcher glycosylation patterns are

Intrd QLB ¥t ds kg 1y €0 ngsphatl dylinositol to 30

group of the protein

[009(7]I'a%dﬁ a@tenedding golemedediide Gétﬁi&‘hc@die amir® ad8 eqbhce of a wild-type
(1995): and Udenfriend et al.,_ Ann. Rev. Bi ochem

humga 2issh BgmqnEa ) SE@a@eHOOh o $BQS N gupargizdetermined.
T T

pattdiosyoingodieipgeniclgionel glgcasyation gitg(s)os yhdsusdocasione & the amino acid
u%0099] Al t hough direct nodification of an am no acid

SCAUPRE due within a human growth hornone pol ypepti de
sequence, may be sujtable to introduce a new N-1inked

(0098 SeyTakEBRsoIgTgets<a)y ey lafion fies arermelékmmu@h@ pyf, For instance,
in edé%@{)o?éiuﬁtlkﬁgd %@g@s{;ﬂzﬁ%n@c}f&@%}ﬂltﬁé ging %tf 5‘,1135 consensus sequence

npli's tating the po e seque
Asn-efg8eli/ Ty, m hioh X, gis amg hmhmraﬂﬂlecceﬂifprslmw(mdmfelchﬂlmﬂ E)de;dRev

Bioclm SR AT S LR BB 1 el b e rSLa TR 21452149
(193MUTRASG R g1 QAT 18 1:980.996 Efd@@g g Orldah, gs%%(b»zyég% 3
(195t &3- ilolmd@ymsallatwngtaﬂiﬁ&)plomazitsemeeorethlteamm séwlnea (Banner et al.,
Bzoc%zm Cé’zopk}zes Acr}a td'(llg.ﬁ[él (1987); and Hounsell et al., Glycoconj. J. 13:19-26
(1996)). Other glycosylation patterns are formed by linking glycosylphosphatidylinositol to
the carboxyl-terminal carboxyl group of the protein (Takeda et al., Trends Biochem. Sci.

20:367-371 (1995); and Udenfriend et al., Ann. Rev. Biochem. 64:593-591 (1995). Based on
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See, e.g., Zhang et al., Proc. Natl. Acad. Sci. USA,
94: 4504-4509 (1997); and Stemrer, Nature, 370:
w@3®438327%8 1994) . The procedures can be used seper/asmiy014254
or in conbination to produce variants of a set of
tl‘if‘s‘lhméimzléd@ aiitilide hidihd cheldanehwstyel iattdduced irto e edREtype human growth
ol ypeptides, Kits _for nuytagenesis, library
horrE P ?Eﬂwfor‘ﬁr?awcﬁllﬁ@ﬁylﬁp%ﬁﬁsty generating nethods
are 15 commercially available. [0101] Mitati onal

[0058%+ Hothough dyesanedificrgioniof ar aming acitbicsidue within elump) growth

B 3 R U 0 Y0 s

glycuosyaatidn-siteederfraygentypitaidastidaefikedy glPcaylatidatsite 1s¢kcadnphshed

Sci . UE 82: 488-492 (1985))
by ngjiatigric Pelypidentige seqicace Wgﬁgﬁé@wﬂmﬂh&oﬂaﬁa@ This can be

t

acmé;i?gsﬁp}hor e gg‘éﬁgg\%n% gﬁ?a gés@s m@t‘f’nlﬁaségglﬂg glggzhéc_ilg %zh)scussed below.
Exelaplary Nodificatdwisds hiRmsn groidh hoBifete- 18616@1!6 thosk ﬂﬁﬁﬁat&i? BI7SEQ ID

% gﬁ@ d mJt agenesi s using gapped dupl ex DNA

Nucl . Acids Res., 12: 9441-9456
1984)) . [ 0102 (1 her  possi bl e mat hods _for. generating
[0100],¢ 4} VéFisty phentagien gensipting Ripipcels apegsiabiish qdmnér@scrz:hed in the art.
a8k et 213 [

See, %ég ai r - g |lc ?zgﬂéf %ﬁzﬂgﬁ&g{ rﬁgfﬁjés)AZg%g? g r6§ a?’.a{ﬁgﬁﬁﬁmef’
Nan#(e,l 9. %391 Gl@94)44ﬁibp¢d¢bﬁu(e:k @85 b usedebpﬁrately or in comblnatlon to

mut a Si te rza nd Heni kof Nuc
Prodﬁ@"svgf f%f%gf? 301 ﬁ‘?ﬂ&? WW%@%%P@# gﬂ%ﬁp@pﬁd@s Kits

for th i i S.
or @c§ Jn'eﬁts lﬂﬁ‘aryQ:Hi’flétfdcﬁléﬁ A?%g ogh\zégh v%rs?cg g)%herﬁ%ﬁg‘aiéﬂgglgg? 21% by

Comtnétmllyg@néalﬂynt hesis (Nanbiar et al., Science, 223:
1299- 1301 (1984)), double-strand break repair

[01040 MaMistakonal Rretmds blﬁgénera@mgaﬂweﬁmy in¢lode, f&3xample! sitd-Gikected
e chain

RS oL AGH BB U scoriDe o b 1 B oufeensriausing

¢ n e |
oSSR (41000811044 QO 8 o0,

ohgdmldlebtl@tadlrcmed)tﬁlumgmesls&ZM@rdmdSnnthPNetleAczddReodw 6487-6500

(198 Qg it o IR e SR ARG L6 v s B 13

8749-878484d Feb B8 (Igsssaoaﬂzpmd@gme%ﬁ ukHe gﬁﬁﬁefd%%%i BRAXK ramer et

usage of a particular host. For exanple
al. ]}ﬁrcéf/écﬁdse@l%cddo%‘lls%@é ®98%he strain of bacterial cells

can be used to derive a 5 pol ynucl eoti de that encodes
[0102] m@thertpoksibiemagnaistfor gemerating noftatione irichwienoirdmiamdich repair

RS RO g s
(Cark® 8 alS Wz)cl CRIYs8s  #5.044h @I@QB PYos3Y)e Hﬁgﬁ(ﬁgmﬁ{a%&%ﬁc(ﬂgﬁlfedarzadeh

ﬁre erred codon usage in a |large nmber  of
and Q@k@ﬁs@@l b/;chm@eSh ddgt St (193®), gestrlctainesm[l@tmm an@ mstncd:len-

push QPN THEDR ST P 248 Bl Ao 28 OB s o

totaltgend &/ r@IRRRYNuhdtar 2f &/, mcgahlsé/ 2@3 Pro9sied1 Ryogae dbﬁlﬁé strand break
cell. U S Patent No. 864, for exanp

repais (Mandreki, thrac. f¥ade derd ySbeUSe‘io 8/ 17d=d 81 1639&69)9 hiujagenesis by
polyﬁ%o%o%ﬁi@ %Halg %}ﬁﬁna@&ﬁ nl?étﬁc?cg (@.’S. Patent No. 5,965,408), and error-prone PCR

(Leung et al., Biotechniques, 1: 11-15 (1989)).

25



10

15

20

25

30

di cotyl edonous pl ants and nonocotyl edonous pl ants.

[0104] At the conpletion of nodification, the nutant
woreemnogrow h hornone coding sequences are vepPCT/USZIODY14254
psequenC|ng and are then subcloned |nto an approprlate

lOl“ﬁE Hiiﬁ@&lyn&gs?ti%%%aﬁe%ﬁﬁé%ﬁmﬁ @3@}1@?}% &f%fergmne can be

furtheEhltdr8d 2doifc@dd With (e preHed 6&10‘1‘1315&%6 &Ehtpa@tﬁbulirhﬁ)sﬂlﬂoﬁ‘ RBkample,
human growt h hor none of the presen I nvention can be

the pyelstied eeronsisage ¢foueishainiod bhﬁfbfeﬂl ssll§ epntheaised & féﬁrme a
polyﬁgﬁ&;{%er%ﬁeﬂen o o(%l ng%ﬁ%ﬂt %pm{aﬁe lg &r{g 5@ %é%gqu@ée%lgg t%o o&nddlr?cludes

uences

the oE&@ﬁseﬁSdn@ﬂ byt siin [ PAOFEquERCPbE RreferRd gbddrevsabe exhlblted by a
expression of a nucleic acid encoding a nutant hunman

host gelbgambe %?%%bbﬁvq%n@fre@@n@y phitetriied sodghesage in a large
run RS SHBELRR RISLY V| S o SR 00, g v
site ofitht Kaousad)MA Resstrelohgtifpte) fapae). Tlds 2alybis B@referably hmlted to

transcr.i.pt.i on, cription/tr i Qn te nat or
gencs i 141 B e 7 e gsPeeIf v BREniNe el R ekimple,
o R AR R e
dicoflsiorbdis, planip pia] manebofyieddnelis plantal : s upra. Bacteri al
expression systens for expressing the wild-type or
[010dpt antthdwwmﬂe@wmaﬁrhodiﬁcmnethamﬁnmahhﬁb lgfovih,hoBm@ne cdding

col i Baci | | us sp monel | a, and Caul obacter. Kits
sequeRses atfcyeridied P¥§§‘1"8HCI§9 §{1‘%ﬁ1§3 thynesuploperhipés 8 apnrgpriate expression

L i R ko
hommnbs and are aI so commercially available. In one 26 WO
2004/ 103275 PCT/ US2004/ 014254 enbodi ment, the

eukar yot i I‘eSSI g,lglgl?tor an adenoviral vector,

Expressignang. %‘X figp of a retroviral vector.

[010[591%110%% SR IRE QErifitafen,!tRe HiulAE Bulﬁ%fp%@%ﬁh A6rr@dnedf the present
het er ol ogous nucl ei ¢ aci d depends on he particul ar

mveatpfm ¢andreipseducthusipg vynbine techsiques indheafield of sesonibyrat genetics,
t 5 fr he hete
rely e s R I FeoBEREs BueS PR e Bp TR PN herein.

transcription start site in its natural setting. As
Expressigth@y§elih t he art, however, sone variation in this
S 0
[010§Ln‘g{%rb‘gﬁalﬁ F@ngxjel ?ﬁﬁ@égf d(ﬂtaqgltcl(’)@lc% %‘?&'Enéoﬂﬁ% &u{%ﬁ?ﬁ%sﬁ{ growth
horneonpIof sisel resevieinl aitiony piectgrbicylly mﬂclmhes;a poltyﬁmis@?trdemlboxhng the
unit or expr£55|on cassette that contains t he
mutapy fimpp grovth @Wénff’@&WP@&“%Y“{*W@%(‘P%B@B’F@S%@B& pggmoter to

diredt l?t%né@ﬂi#)aaltl ahtyeﬂ@& fo%alﬁslgﬁ&méﬁ‘mnafbr BRgh rﬂ\ogédlﬁe biftdin ng si site for

ypi cal expressi n cassette thus contains a pronote
transbqjmmahhmahomk Buitable hadeeraliploeioteraeiedvel Enosncia theaw dnd gescrlbed

e SeBp P PR Ry G PAPRBIRDF €Ut F e o Bl Hpression sysems

for expressing the w11d-type or mutant human growth hormone are available in, e.g., E. coli,

Bacillus sp., Salmonella, and Caulobacter. Kits for such expression systems are

commercially available. Eukaryotic expression systems for mammalian cells, yeast, and

insect cells are well known in the art and are also commercially available. In one
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ri bosome binding sites, and translation termnation.
The nucleic acid sequence encoding the human growth
whermnor7i s typically linked to a cl eavabl e si BOBEIUS2004/014254
. peptide sequence to pronote 15 secretion of the human
'Bn‘ibgﬁmwlﬂh ‘t‘ﬁﬂb@"iﬁﬁans@ttb‘yxprhm@rr wsdros arealdenetiral vBetot) asiagexad-associated
vectB % X p g anong others, the signal peptides
?8&%‘?5"&3 }fﬁc & nogen activator, insulin, and
ur, rowth f and | uveni| e hor none esterase of
o1, Theamier weedds ﬁlres&&apw%w ta baterielagous wiclainacid depends on
n
th AGS plioh i nRABADEE Sl st bnEBT B btance
frons e ihceralogmis transtription ptadrsits ag #ss fran t[l@ttﬂ&}:rlpmbmsiaht titeim its

0] S nce, .t he expressi on cas .e shoul
natull sGBE RR g TEH Horeust, Saone T4 aEPG ot Pt igAnes oan be
accoR@Mb St s BRIt ldsBSf?Mér%ﬁétloﬁene to provide for

efficient termnation. The term nation region may be

[OI(BPt gh A8 ibA Rk ??odﬁ?"lgie t&?@¥£§ioﬁ Qgct&r @RE%ETB.?Q#% Waftscription

of may be obtal rom erent
unit pac:tprcﬂsioalrcassenc dms canaiueel dre audﬂxdmalceletmamsmqnired foe the
tion into the 25 cell is no

enet i :
exp%%fm %ff}’fl% n yrpansgiowihpgrmpne i Bost Gt %ﬂl eYRIEEsiscassetie
thus lé%ﬁﬁmfs %rpr&ﬁﬁﬁe?%rﬂﬂghﬁkec?ﬂé%ﬁé HRU&iE 200 s@(i(tfél‘l@é YRblifng the mutant

be used andard bacteri al ressi on
hume@ gtcm‘tb hpriedneded signals rrccdsredlfcﬂ’cfﬁswptammlebyia‘em of the transcrlpt

ribo P el PRIk P hpieh L e SR REi Be Y siroding te
humb® gfoRaR Wibinietatis BipRiadi mﬁikéd)toFH (Qt\!dvqgle s?%)ﬁ(}/ﬁéfitﬁ@ SedRh&O@Sromote

of isolation, 0111 r éssi on

secrefwatadiilae bﬁmrbgrﬁwaigﬁqré@uﬁ by éhwtrmS&mnd selt.r Sunhesigeraat pepttides

111011.}/&6 %{ﬁg@‘g &flgrs the %@ﬁ pe t1 egr fom g%erllfa?agﬁjgrtlci%%p Ext[i)‘(/ag%ts gnghn and

neuraﬁl grdvﬁh Ifad’t@r ghey JMVﬁdlefHo@iﬁbf@éét@hs% dBHdlio¥iid VisescéAsheAdditional
exenpl ary eukaryotlc vectors include 27 WD 2004/ 103275

clemppis O dpcareds Fdnc Ipdasenhancropgmaif sspmocd? NA is Maavhasghe structural
genebﬂﬁrlﬂ)lng\%ﬁl%nc?%M% 119@8‘0&?%%(?5{}%@0}{?%3” al | owi ng

éxpreSS|on proterns un Yfection of the SV40

0105 ORI AR s, B SR o B LA s

tranSSAPLEOTRrmitiati oS reglodNiiwistre A0 bY e GtruSrul &R 18 proale BirReficient
pronmoters shown effective for expression in 5

teﬂné@réav y&he termisation rqepRIPRY bpkiaisee Fegsthe Aargy gensrns thepwmoter
sequ e@ﬁaartﬁ%a&btﬁﬁéﬁvﬁ d980En fication such as

ki nase ygronyc ‘phosphot ransferase, and

l‘“lgL Al BBl e R Sor Bl inOhe et into the

cell 8met pdrEiduladyitritaial. eAnp BEthe @8nvenbiagd veMbFsUied %‘rte&f)re'sﬂon in
insect cells, with a gol ynucl eoti de sequence encodi ng

eukarypticios prakesfetic selirmay bowted. Mtandaidcbagiedel expressighmeetorsanclude

plasis S RHHCEPH NG pERF. SREZEP R, pprosgip systems
suchtay (0}STadrdyL dcc Bpdtege tags expalaskd adiled @&fe@bﬁbﬁhbﬁt%rbféﬁisltd @rovide

a
convenient methods of isolation, e.g., c-myc.

[0111] Expression vectors containing regulatory elements from eukaryotic viruses are
typically used in eukaryotic expression vectors, e.g., SV40 vectors, papilloma virus vectors,

and vectors derived from Epstein-Barr virus. Other exemplary eukaryotic vectors include
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replicon that functions in E. coli, a gene encodi ng
antibiotic resistance to permt selection of bacteria

wo b@i/1berHor reconbi nant plasm ds, and uni que PCT/US2004/014254
restriction sites in nonessential regions 15 of the

wa AT BV 8" HMBEAE/AS EpViAdneot 5, daka o yiois fD SéB,Lemdeay other vector

a ul nt i bi C fesist e ne.chosen i
alio} It BPIHEN pPPraRfrui B e i e SR g BTV 40 later
prothétet, getallothiafi€n §wnﬁ(ﬂ@ ﬁ}urmgﬂﬁmﬁﬁéi?%ﬁﬁd@rt VifusSREMERE,Sous sarcoma
. are optronall chosen such that t do not interfere
virugpromatee polybedringuemeter.air othes promzotens SbQM(la etfentive fordapsession in
eukérg ggsary. Sinmilar to antibiotic resistance
Pec on mar kers, netabolic selection markers based

t ab 0.b
1, SR TR A 50,0, e oot 058,
thyn\ﬂhﬁre merse ﬂiy@ﬁdﬁﬁuﬁB@ih@ﬁﬁioﬁﬁnﬁ‘&a?e bR QIDHRBA hteREATEISE.
GH nmut ant of 't he present invention) 1Is

(e
Alteﬂé’éllvﬁléfdhlgh breelcémre@mn@wstv@s notinvelvingegene amplifissmnare also

secreti.on.si
suit ST A REEO B B Ry B0 g oBRs sefgpee encoding
the ine@anEtindh gb@iehorMonun®ithd @ebcith 6F M8 pblIAEGH proMiitéibr other
|s directly connected to 5 of the coding 25 sequence
stropg bacHloVEESPIMPETe be expressed. This si gnal sequence
directs the reconbi nant protein produced in cytoplasm
[0113hr Glhglelanmntcpy arﬁémmaélwrencrlmed in kgprpssidmpteatrs alse pxwdmle a

reph-ggﬁ &hgiﬁ glél%? gns m lEg t N! maé% éiénglan%&m%g Eg 2%5’1?98 S%Efslgmbgelecuon of

bacterszﬂlaﬁlﬁarw rb%n@dlﬂzﬂﬁ |p[h@m‘ich>e aisd @ighe ROGVENE ﬁtéé’hl@ Rohdiential regions
recombi nant protein is entering the Tperr | asm ¢

of the phasgnid mlevn@ﬁ@rlpe af @ré@erqtrﬁtsr:@wnc@r rblerparﬁcaknnantlblotlc resistance

genc%h%géhclg '118{]%?[ caf! a{r)g Bfﬁr;g @Rtregga crﬁggt?r%zs %?v%dg %e argarg suitable.
The Baﬂ@rytotlbIGSquen@s beDoBdAaliy chddert Shai the%ﬁioViQt interfere with the

2004/ 103275 PCT/ US2004/ 014254 !'1 -11 di scussed
repligafigneot the BNAswrFukptypiie geljsnifmseessary. ﬁrmlrlarrte@@%ptzeresmpce
ledtRh!
sele fg)'h éﬁegﬁ%{s qg&@%/oégcsg%\%ﬁ%% gltﬁ%léé t?alé?&s&ﬁ %@ﬁlﬁtaﬁgﬂ Bﬁhm ‘may also
be usetdsascaamang fcresqleetrmugatmﬂsfdrmeﬂﬁnoktlceﬂet ai ni ng the
bi ol ogi cal activity of the human growth hornone.

[011¥pr el peripbdinid ©aréseins oFh recopiidht lotsh (88 , § AGHGutant of the
sequence may al so be nmade to 5 acconmpdate preferred

presgry alb‘f?nuglagé desired, the expressiql vestop father epmpidses ageqprnge encoding a

S R OB AT IR TR By o

secret®ntsgphal areemuodididd tversmmdﬁe:teef baioheis diaéctlyrorm@dteddo, 5' of the coding
east, . insect, or ant ell, lines that express |arge
seube Rihs RS 195 804 PesneRearifestsithe recopbinant protein

prodWdcih c?fogla‘éﬁggrlopgﬁ kel cecﬁ rf.‘l'rjsrhlﬁgnegfn ﬁ&@éﬁr }%{?5@% zfﬂ%ﬂ&s The expression

(see, e.40.,
vectqr?laa}gﬁmherz@n@pr@a 9)cpd®g|sdqalehoe for eigaalpeptidastilc wlhlahrls capable of
t.scher,

n.En ol .
enzy GO e A i e SR SRR P T R By BRtpin the
peripl@Intis spHc8. BRJré QEABEH description for periplasmic production of a recombinant

protein can be found in, e.g., Gray et al., Gene 39: 247-254 (1985), U.S. Patent Nos.
6,160,089 and 6,436,674.
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according to standard techni ques (see, e.g., Morrison,
J., Bact. 132: 349-351 (1977); dark- Curtiss &
w@oilex7s Met hods in Enzynol ogy 101: 347-362 (ROT/@62004/014254
al ., eds, 1983). 15 [0117] Any of the well known
[011f} ‘oRddindesset eBoeéih Peifoc skifjed mrtbe g will cécoghized ¢hat various
uenc

consFA AL B e P SHIE h AEE R ¥ 5, Fogary B ffghormone or

its coHiRd QLR WHRI s8ll.re@inBitd the BRIIG it ractnhtymmnan growth hormone.
mcroiln eCtI on, p| asma vectors, Vi ral "vectors and

Moresfver, eodsfi¢esionsief 4 pipaneteotide hodiag sesuenastmaieleo hemade ms d

i.gn.
socoffEHlorii i PN el B Aloeiug oSt bt it Pg e
resumaga;;@nd%@@gdqhen@upra) It is only necessary that the
particul ar genetic engi neering procedure used be
capabl e of successfully introducing at |east one gene
Tra theds t ceII capabl e of expressing the nutant

o]
11 QB REATP G FELEGIL D fo EXOAES A Rty v
insectpmtpdanticsll lmdssrthattmpr:éss; hirge Quaptitigrdfaicembiaat hlnﬁzhﬂ grovttllnhormone
25 cel | re cultured un condj tj on

whi ! anﬁ{eﬁ %ﬂgg?g pslng gﬁnqsg((? {eﬁ]ém%ﬁs Sge 68 lil@y &#n /- Bzo? Chem. 264:
17610017585 @] 98-5519(?191% kSPRR&EN m%ﬂc%ne BNR81HbAY mt@?:«ﬂolog vol. 182

expression’of the reconbi nant pol ypeptid
(DeLESJDbSIE qdieh?90)). r’ﬁamfelmmﬂlohrorﬁ euktangotcuand prekangitiveeels awqmﬁdrmed

ook e i SRS D SRR, i

Curtfbs @Z@m@r@; MethbEUR @nzﬁhoz 1018 gmuasz @W’d epalTd@ROlog@nd

Russel |, 'supra). 30 [011Y] Several general nethods for :
Q! ¢ K int
O AR SRl G AR B
host deillsema}e‘de adedt Abeseuntledethaaisel of @chhm phosyﬂlatedtqnsfwﬁon polybrene,
surepent usi

s of s eci f e and
protﬁqﬂt g\fstonag e }oall, BRSCHISS 2@10%115 WA Blgeng gectors viral vectors
and iy 1HR2084/ \Qélff%%n fRatons %%ﬁr&fu@m@%ﬁﬁ%ﬂ Bné%ﬁ%qjl(\lﬁg cDNA
Sanbr ook and Russell, supra). Some nethods involve

syntledtieddN A porootheri foresgmgonatic mmatetiel igto a Basticélbtsae, b ot Sa‘rnlvrook and

det ect i\ng, | a Nor t or detecti RNA
Russgfl TR0t RN PR B ckeps i RS He i g vsed be
capaBleaFlsi@REPHIBSinfroadgcingg 1bast SHeEendSntbYhdldst B41DEIpablET expressing

presence of nucleic acid encoding a nutant human
the rgytanitiyosnigse wibrfornang. r ansf ected cells can al so be

detected by PCR or RT-PCR using sequence-specific

DeteREbAEf Bt A E MESSAHE H 4EAE ¢ essi on can be

Var i ous
[011BmAftel digi explessios ayctoris mtronhlbédnatqlapp&qdlatwhdsh calls, the transfected
skilled jn the art to neasure the | gene
ceﬂsma&}@w{ et pongtigns JaREIE SXpRSFsyer %ﬁﬁ? H&ta HSEn Srayh

homﬁﬂﬂé' hedia% Eﬁp Eﬁen s@x%@ﬁedsfgﬁﬁie bdidh O andd it g&kp%pst}de,

human gr owt ornone of the present invention,
which ip sxlly%p@pntlyj ecchuared front the caltire osiag s@ndad Lumhnrqueé (s8ER.g.,

o L bt oot SO SR,
Ausﬂb%?gt; al KO8T arRNShri¥rb St fidRudNS, Wi Bina) 256!

[0119] Several general methods for screening gene expression are well known among those
skilled in the art. First, gene expression can be detected at the nucleic acid level. A variety

of methods of specific DNA and RNA measurement using nucleic acid hybridization
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495-497 (1975)). Such techni ques require anti body
preparation by selecting antibodies with high
wa@p@ailbici ty agai nst the nmutant human growt h hPCTVDEE0O014254
an antigenic portion thereof. 15 The nethods of
technajuss drg cpiakijoalyoisat-(2gid Sambook andRussetl] Hped)e Sonteemetabds involve

stahli shed and their esc pt.ions can_be found jn
o RSk D5 S PR Gar R LD it o
dete%ﬂWA‘? g dMe!:t%nedf‘DNElUr RN’A céﬂ Bl EH%HQ& out Withott dreettShhoresis as

More detailed descriptions of preparing
Welle(ﬂllqhbts dvy dmtyhliot)s (The ipeesauneanfnublaiveacidprooding lhonmemciunian growth

t he .pres nventio nd _con ol ogi cal
horrhlf 6 ERREd PRI e R Rp RECRa B R TP Wbt Singnce-spesific
prinRéPVvi ded in a later 20 section. Purification of
Reconbi nantly Produced I\/Ut ant hGH [ 01211 Once the
120X PrRssiP
(20PSEHCRR] rkEETal B b BATBONAE R, Vs
immoslogicel 4ssayaaes toatnelyg ullsetdmetﬂiosenskaltedap hrecqat ioaheasamathe level of a

of f
engyapghitpnabiralitbeusity ndlyanal on fonoviata) AERTREN hetre seseifically
withMibhafht e gromiBasiRhk af (e beddnMiedhtbhSuel %@Qﬁoogﬁﬁgﬁgﬂe having

growt h hornones of the (gr esént invention are
the aneipo rbidsagienge Q@SEQ ARNOBneorifate ey Harlow anélgae, Antibodies, A

L R T T

49540% 01978h)e Sugl (BRI EEs redilifd htibBdpepMatiod bPEatRRER shtibodies with
that _are suitable for purification of protein

highj speqifigitorsainsd thegnutmerhugonexenih hormpug ¢ ancantigomic pprtion thereof.
The ogig %g ﬁalﬁl&%ﬁcﬁgﬁn? Q‘ﬁﬁ % El‘b:ﬁ%l \?gf %(gcglést are R’voellfe?s’gg @gﬁ, and their

descapﬁamsadancbe feurd/ i rthqoluetaiure asfeb g, O arll Ve bmisL@ﬂib basHaeKoBMr and
di.sruption of bacterial cel [ ncubatl on in

MiliB el J0 B 51001260799 norg Sispieeest s of preparing
i) f
o e PR B Py s AL fidonducting
1mmgnoiugtdakasiseryg dateBiigythe antgrt hoohen gtdvth hktmame ars pravidedtia a later
West bury, NY). Alternatively, the cells can be
secti@fni cated on ice. Alternate methods of |ysing bacteria
are described in Ausubel et al. and Sanbrook and
Purﬁéb‘-iﬁﬁ'dee@&h&n&i’ch@md@&@ Midaht R@Happarent to those of
skiTT'Tn the art.” 5 01231 The cell suspension is
[0124En é?navre Itlyz exprassion of e decambinanempiant bmmmognowﬂmhmgncmen transfected

host 8&% 18 Icon %et%o%gzﬁgrc%ﬁ I%%H%}e%g‘quseﬁlb ﬁ%g%rggrvc\)@ggth sca e%gn[ﬁrmmrpose
of pkiflyrghhd feabinBindht polypetiEOTA, 150 mM Nad  and 2%

Triton-X 100, a non-ionic detergent. It may be

ecessar to repeat t he vvash step to renove as much
Purifigqtio RegeiphinantlyProduees; Mutant hinld fronrRagterie pel | et of

[01228‘3 W'%n ?ﬁﬁjén? ﬁuxgigx){ %VT[] ?ﬁﬁn&% g:n g?es%ﬂt a*?%{tg)ﬂraiggl%duced
recomnisatly py tr@h&femn@lﬂmbtepallmtaegemjﬁch&ntﬁ typidalllly aLﬁtEr pmnm‘tmhductlon

t o, t hose . of sli{lB art 01241 Follo
althqpeh grprgssignpen W@WWE‘P‘(& 115 P S a8y APEm dasp w&gé%gaw There

are seti@aBftiobb18 Mal hreuitable for purification of protein inclusion bodies. For

example, purification of aggregate proteins (hereinafter referred to as inclusion bodies)

typically involves the extraction, separation and/or purification of inclusion bodies by

disruption of bacterial cells, e.g., by incubation in a buffer of about 100-150 pg/ml lysozyme
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solvent that is both a strong hydrogen acceptor and a
strong hydrogen donor (or a conbination of solvents
weawh/132v5 ng one of these properties). The proPEI/NS2004/014254
_that fornmed the 15 inclusion bodies may then be
ka0 evraqeriiget A el toneydesreetita Tyis sl wspbnsaommtg'ram using a
buffer. Suitable solvents include t are noa.l
Poly’[rplprgflg(éprt(grmlgfl@h n@h‘p@ﬁmg,b\é{g@t urypNYQ: éitgmatlgelmt, e cells can be

som(fa% éﬁ é@)lu{ ctef Q) HOBL¥AbR DRsbs) e al and
guam In yroc Ior rom about 4 Mto abo
Sam&'oM: an(SR[IBeHdeth}MﬂaI drgit willrte apppaht te tiodse o6kkibliih iths alrg
aggregate-formng proteins, such as SDS (sodi um
[OIZQPd qh¥ el bshéiston i8RenefAY édhhﬁlﬂugecaﬁidihe peliet bentaining the inclusion
I nappropriate 20 for use in this procedure due to the
bodiesresysprndedyn bytfer whigh degsgios digaglwe brtarashes the inckysion bodes, . g

20 @g}ﬁ'}ﬂé‘ ?)o ;Eﬁ)dfu 158 (ﬁfanﬂ 'Tﬁg) D% G Ya non-ionic

or ac VI gh "guani di ne roc Iorlde and
detergent. [Tamapge néc&sﬂrﬁtodepmt tireawish, stetphtd $e1ﬂ@\rwtsunmh aetlulas debris as
not |rrevers|bl renaturation u
possihlrs bl repayites BgEp mclfléwni&glﬁﬁp@y B FEUABAP O B enprpriate

buff?ﬁ%% 4 B0 A Sthl"ily i é?lgarté,g)iﬁ ?%nﬁd Rich h@ther ap {)roprlate buffers

ol ogi ca ogi cal l'y actlve protein of
will betysraestt to BbseAdfts&ill mcheibit! i zati on, the protein can be
separated from ot her bacterial proteins by standard
[01zappababwig thewhshingissp, thoiclugiohbedies! Eﬁm‘bh}bﬂu&d byfthe addition of a
yi_ng reconbi nant human growt h ne from
solvmtélaaé i5 pth p ﬁ@@%ﬁt}&ﬁog&a@yce@@@m@ siyong g’&{m genedongr (or a

| com?%g%% oF %g@%ﬁé&?ﬁh ones éePI’ thdsk I%%ﬂlegﬁs% ;fl;’t?élﬁéf%gsqhﬁtrflonned the

inclusemdrudies audty therl ygpepatuckelshy chluj;xon oadnrbtsarwlth SOomplathie buffe1

SR A e i HOL D o e ERTLAEHb KL Sheub My
formtaﬁﬁ‘dé)@? feg&d a@outt g‘@)%, RBInR/As1né bB§1§)C %%cg%aﬁfdlﬁﬂgcﬁ’@&ﬂ&idﬁfrom

I sol at ed yCOdOSFTDtIC In tionto
abommé rto ateduin 8 A). kSromnsdl eenthtbsteare tapsklel df sphubilizingaageregatseforming

proid st Sofhaider BT LAE) enierdss NyiS sy b0 Bbpropriate
for USET HRAPOABAARR Y0 tﬁb%“d-sﬁbilﬁil of@lekErsbledehehtivitionugahe prdteins,

forma pellet. The pellet is resuspended in a buffer
accopwanisd by ndadosfimpsmegenicitpandjeractini . chlthapghtayanidine

hydriogiglgriél '%59 11% earétg{éﬁs%gﬁgcgc%gﬁﬂngﬂt%@l?@bﬁgﬂaltﬁgﬁ( 1ts not 1rrer\]fer51ble and

renafi@dtionl By GeRr Gpdneielyl (b9 diulysiy, &.exanhpk) Gﬁdilllutlon of the denaturant,
suspension is centrif u&)@d and t he supernatant deca %fe
alloviing re-Arawtior gétheawariploginells apd/ot biplogiate geliite Rrateihel mterest.

Afte? Fﬁﬁ%g?%ﬁﬁt this 'Pot 0 cafiBes ﬁ;a?agecf oM bg&éflaqurgfeﬁ‘logrz sga%ﬁdard

lon techniques welT known
sepagdtionltedhnigube Errtfurtl&‘drahsimpﬁﬁoﬁ’bﬁpmﬂyu@e‘pmmbmm human growth

Techni ques f Purifijcation [0126 en ' conbi nant
borrygs) &%Sa%@la?@%umrt Bnifeane- %a%ﬁ\@g-p Breifin PR
Pu;z}”@@tzonp{)se%%‘tl% pppi.ion, is expressed in host cells in

a sol orm its purlflcatlon can follow the 10

angdar d
2. tant
[012§L| or}gv?er%t% @é Ft {9‘%@’2{ ftol‘i)gl:(] a\?fé&ﬁﬁ@ﬁﬁ%ﬁy&ﬁaﬁ&, Q% , a mutan
human growth hormone, from bacterial periplasm. Where the recombinant protein is
exported into the periplasm of the bacteria, the periplasmic fraction of the bacteria can be
isolated by cold osmotic shock in addition to other methods known to those of skill in the art

(see e.g., Ausubel et al., supra). To isolate recombinant proteins from the periplasm, the
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[0127] Oten as an initial step, and if the protein
m xture is conplex, an initial salt fractionation can
waeanet2es nany of the unwanted host cel |l proteP@EUSING/014254
proteins derived from the cell culture nedia) from
badteraBcHEaR it EgEhBHatien n pelleti Mhe pelddt is ms@pﬁnch:dnn ndnffer
human rovvth 15 rmone_of the present venti
contaiRigg &PHecEose 1 Ty Evsam?d‘ﬁ l15,fhe BT Te SRR gaﬁlrﬁmgﬂaefpgﬁ%t 1s
resusgéﬁféﬂ% k?tc%?d PRI R R%ﬁd%eé?ﬁtah\i@é Yath BHY %bﬂﬁlﬁq%ly 10 minutes.
wat er in m xt ure. oteinsthen
The cmlle;uspunslanes antrifhge doasi the sdpettagant dmh@ﬂlathWCdTﬁalemblnant
drohobl rotein.is, the re.li
proteedurn Byt SweRBREF S irsisptied daraits hoShelsins B dfdend
sepax%tloﬁ ¥RhtighesRi QL BN fothdse RdEilISAtHY AL ed amDni um
fate to a protein solution so that the 20 resultant
ammnl um sul fate concentration is between 20-30% This
Standgrtl \PrevetoSeparadios Tenkniguestfor Bydfiagiipbbi ¢ prot ei ns. The

[012?] g\?hge' taartegorrlltﬁneglt g)gﬁlggﬁtg%e( ld?ﬁgé n%%%ﬁtu}%ﬁlga[r%rgx{vﬁ{ hormone of the

presché dentich, isf@cpﬁdéﬁ&lﬁﬁ abstrdell§ th Bsotebie et &k pwﬁﬁ&fam\mm follow the
dprem gw ate the protein of | nterest The precipitate
standagd preesin BWiAsLIPR PEAgedyre dagoribpd BelaWt he excess sal t
renoved if necessary, through either dialysis or
Solu@t'lz@f}i?ﬂat:ﬁcatdtzom O her rret hods that rely on 25
sol u 'y of such as cold.etha
1012 bt e S e G RS TG L Qe sal
fractfo!ﬂgtld"H dandB r%?natﬁ of %@uﬂx@ﬁnftéd%ﬂ QMrEtefiR B §i¥teRisUeBivBd from
m xtures. Sl ze ferenti [tration [012 Based on
the call calbuwre et fiool tthe mécza)mbmng htofeim oﬁm@ﬂr@t,ne of a grugant bpman growth

oo 66 BRERNAREGOBY TaF PrarE et engppit ke, Ancifm
sulfa%ﬁ@ﬁbﬁateﬁ?of&ﬁ byXifeRtivaty kédu@f?ﬂg‘%hé@ﬁ&[rﬁ o€ thter/ﬁ@th% protein

first step, protein mxture is ultrafiltered
mlxttmr é’m@hma thmmm@m@th thedapis péthglrzs‘elubﬂﬁy Wb mer¢ bygspphobic a

proteén Er ﬁ% é]ichre iﬁ Igﬁ{ 18 :fcg}grieg{pflta% i Povxtrerﬂ %P’EP({n%ﬁHu lrsrgﬁate \é@ H{rat%ns A
typldﬁ%ﬁﬂﬁgl isthedd i@ bledbn@nith @ulfﬁ@ t&%r%@ﬁﬂédlﬁﬁ&? §o that the

/US2004/ 014254 wultra titration is t
resuligng prfrioniuse adfaigeanegatrationdnbatiaen 34-800oa Tr]i‘éﬂ willprapipiefe the most

e Gl L8 IR AL (ELAN, el ALy
hydrbpieobidyaid bmaniumt mlfdmelsfadﬂéd a:tthe sulfeenatank to atmocaﬂnattdmdmown to
be chromat ogr aphed as. descri bed

Drecigyial6iet BigIHb Ay T 1 D] DPRBILER oY G SSlipiion B Ber pag g excess
salt @fhobOSif 'ﬁ@ge@gh;r% t}g{fﬁgh gftﬁ’é’i'tcfhlyéﬁ GoRgrRbhisD eOer? fRMods that rely on

I'nvent i on be separated from ot her proteins
soluhnhty( dferitams ssuol a¢ b ethahalgreaigitativny drasell knhwnge those of skill in

oph b|C|t¥ or. afflnlt for l i )gm I n addition,
aé‘)r/Ft“Fik?é’&I g ysgdd §@8t1‘§55?99§?p PRQre mgﬁ % hor mone can be
conjugated to colum matrices and the human growth
Size Boffaremtén] Filmtioopuri fied. Al of these nethods are well

[ h
Ko B SHE  AER e Benn
isolaRRIr sl BHafilehtiGhr Aphl RerBh@nétofIgT@ et pop@sikess (famexample, Amicon

di fferent manufacturers (e.g., Pharnmacia
or Millipore membranes). As a first step, the protein mixture is ultrafiltered through a

membrane with a pore size that has a lower molecular weight cut-off than the molecular

weight of a protein of interest, e.g., a mutant human growth hormone. The retentate of the
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Bi ot ech). I munoassays for Detection of Mitant hGH
Expression [0131] To confirmthe production of a

WO e@abiznmnt nut ant human growt h hornone, 15 PCT/US2004/014254
i munol O%I cal assays may be useful to detect in a

uittred Higgreirip ‘@né&qgaﬁ:_fl%@cbqlgamst ] mgm‘bmry pept 4 velecular cut off greater than

ful  f t f
e TR0 98P 8550 BF Ryt BE Rl R Y b2 vt e
menforhndoind 1Bs figae.nThe Altamy @mtthmu&hmlapﬂ&f F0NBcrbed below.
necessary for carrying out these inmunol ogi cal

Col 7 ion of Antibodies against Mitant hGH 20
0 i 0132350 I\/Et%%g@;for produci ng pol ycl onal and nonocl onal

[0129ht i Bediretsins kbﬁintcrea((*sucﬁme chef natahi umand growénhariionse @Q&i& present
to those of skill in the art

nt er are.
invefiliphVeg 455 e Bfersian tomathergReicios op SRsohasis of thtidnegirface
char abl%/)rdgc?grﬁﬁlﬁf\f;g ndg;ﬁfﬁrﬁ%gﬂar IS%EHdESYﬁHa 1&na|5:.‘)l?aebsd§§gs N%‘ggdl%%bnse‘human
gr O\Ghlhpé‘so@t caa|be corjugatpd Rasalemamthtric@s iand thel huhmam growtighyormone

g gd él] g Medi %cLs Publ atl ons Los Al tos, CA,
mmypopYre @g[g[ %I%?tﬁ atr‘ﬁ‘é(P OW’@BHHF fig Monocl onal
10158 JERINGS sttt o o 5@?&%%1?@%@9 Gpchhicgesan be performed

o aﬂgﬁ{c?% %gé ggpe gil? t I‘(%%t‘nfr(%rﬁ @P’e ction 01P£‘a nti El%gleg; (iJThrgIglr?ﬁma

Biotk¢lyr ari es of reconbi nant anti bodi es in phage or
simlar vectors (see, Huse et al., Science 246:

275-128.1 1989 Nat ure 341:
Imnpippasspys f?dggfcn%mﬁ%%’]\% hlq?ﬁzﬁ"gé?s 5199 produce antisera
[0138 PNtTa doinfig @Y pro@sitRs owatrsbo@lﬁ)mneﬂm%e b e g%c)wththhﬁnone

pol ypept| de of interest , a mutant human growt
immypelagisel assays meyheasef tq mﬁm osAmpe therexpB8siviof the polypeptlde

I T e

horngong. Antibodies syt b Snut&t hufah gﬂi vaB hofnGiteddré akébssary for carrying out
adj uvant,, such as Freund's adjuvant, can be used in

thes"a%@\%‘ﬁ?&‘%a WEHS-a  standard i nmuni zat i on pr ot ocol .

Al ternatively, a synthetic antigenic peptide derived
Produt&A oﬁ@ﬂboﬁ%%gﬁﬂét%u@%mp“ de can be conjugated to

a carrier protern an uently used as an 5
[013R2frmMiasyets. fof frd8dding helyelohateind sndnovionsl aneibpdiasthat @attispecifically

t nD i tor taki ng test
with g S G SR Breat HIERGOVAGD opeot Ll e BrL ey e o Coligan,
Currdht Piesk ol in INWBHERLY Wﬂb%lyt}re@rﬁbo )98, qj(liéﬂcﬁ’? gt Lhﬁee YRtibodies: A

of antibody to the™anti gen aré obtai e
Labaz atore MasdafGaddnSptieg Harlior®ress, Y alrﬁS@sSmtas at @. (ﬂdep)é’uﬁd and
t.ion tisera to

Y A 230 e B e SR E o ABRL L g e

citedahérefn; @@ﬂirgnmfzoézbﬁazamzwb&% qrn&@ﬂemzdwafcﬁw@@l ed ) Academic
subse uentag%/ 1psee Har| ow and Lane, supra, and
r

Presgy st prkg B0;i 206 K oferpnd Mailstein plarire 25@t49<5n4% wﬁde Such
techrﬁ&@e\éqnclude antibody preparation by selection of antibodies from libraries of

recombinant antibodies in phage or similar vectors (see, Huse et al., Science 246: 1275-1281,
1989; and Ward et al., Nature 341: 544-546, 1989).

[0133] In order to produce antisera containing antibodies with desired speéiﬁcity, the

polypeptide of interest (e.g., a mutant human growth hormone of the present invention) or an
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[ 0135] Monocl onal anti bodi es are obtai ned using
various techniques famliar to those of skill in the
wa@rao4/1332ps cal |y, spleen cells froman ani nal | POT/OE2eH014254
with a desired antigen are 15 imortalized, comonly
afitipariid tagrodit herebiaddmpe lidedo daiiun{zs egitabioligialsang., mice, rabbits, or
.MlIstein, Bur, J. | nol. 6;511-519, 1976). )
primse ¢S AdAET PIETHGSUB 24 iveRd"B PAURRLAD, e, acgorgance with a
tantir@RSbRIREbOBrotddol KRS r &%t
T et rovir usels, _ﬁrgr ot her rrgt!tlﬁ:é}gg %ﬁbﬁ&%ﬁgﬁg&ﬁgﬁidﬁ{eq from
that paitisniae golaipépgida gart bocorgugatddtoiamanier ardtziedind elibseqaently used as an
PE—-Tots eened for production of antibodies of the desired
TB8% icity and affinity for the antigen, and the
3)é/‘ielﬁ1 of .t%e .20 nmonocl onal anti bodi es produced by such
101344 | e ppimyes IBHNAISCEPOBSE (04he BRIBURQESR Rrepgeasion is monitored by
taking¥ebitiléddd ah D H&EHhiRM i Qh bYi
ki ah UGB e (B} i B oRENI 0B arfily B infiredt. When
appraptiaiblydiighstiteesyofangbodyetortke artigen aret dbyaipedy Hlovdds ogitested from the
.identification of nuclejc aci.d sequences .encoding.an
eninig G s S DR UGG TeCT R GF T noeTafngpvich antibodis
spedi fiUNREHCtiO¢ toSHE ntBithi AR PUriRYatRAIF A HGibadikY %ﬁb@ﬁ)&ﬁ)‘tﬁled
cDNA' i brary according to 25 the general protoco
subsggidnilette pifariays endelang, syprgamdghe Ftneray daseriptiony ofimrpieines
- . met hods, of reconbi nant pol ypepti de production -
purlﬁpésélé’ﬁgé%vdg%do%%e‘are applicable for antibody production
reconbi nant . net hods., [.0137] Wen desjred, .
o133 i@@m@@a@%@gﬁlgs are sy YWIOP%@GBWHE‘F%@WIWO those of
skillMH kRt | 'Whlly?i&%%eﬁ?frﬁ&nﬁ AmANAREERAWit] Qﬁgsri‘lteﬁ Qftigen are
. can be tested'for their cross-reactivity against the
immggaligaddeanymenly byefnsign wishia thyeloma el (see,tkalder and Milstein, Eur. J.

di st j [ om.t he.anti bodi agaj nst . t he
b 33T b et et At bl te a. -
trandfb:@atiRdA vAtH BFtkeih BAHWVZQ oMédoBndd, SlbRBYirusey ROt b ds well
hornone can be run through a col umm on which a

knovgp jrthe ppe Colanigs agisingtfhom SingiadnpowializgBetls are screened for production

o RERERY B LTI ) TR bl AL

monbélong Rhdbsdierydudaa binghiendel s wimybePnBMBd Bgﬁ/aﬁl?@s {@flehiques,
not the wild-type human growh hornone. Simlarly,

: Lt . ype . )

inclydupenimyesHan ke thestiicnsalagxitnet a sertpbraimbosiunan growt h
hormone can also be screened for their exclusivity in

[0136k c didlitxinaly.onenpctamel anitbadies bay akotbetrtrmbinaitlyypeducsd upon

. wh h . [ 0138]. Pol ycl. | . I l.

den PR DU P APlaTRR e o Pme e SRR ol g AR Sy or o

bindhignedpn@nove duch antiBuls Wfsctdefinpagmeiih B SMEINANiHy 408drding to
the wl d-ti/pe human growt h ornmone are useful for

the gegeyphprotpgol erslinad tyntdussras vbi sepre. ohhe geaexal pringiplse and methods of
. _ ke o . o '
ol P Ry BB RSB LBOIL Ei Bpcucin

by revombalaatamkthadd.i body i nmobili zed on a solid support.
| rmunoassays for Detecting Miutant hGH Expression {

[0137] When desired, antibodies capable of specifically recognizing a mutant human
growth hormone of the present invention can be tested for their cross-reactivity against the
wild-type human growth hormone and thus distinguished from the antibodies against the
wild-type protein. For instance, antisera obtained from an animal immunized with a mutant

human growth hormone can be run through a column on which a wild-type human growth
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[0139] Once antibodies specific for a nutant human
grow h hornone of the present invention are avail abl e,

wo b@4ann2ant of the pol ypeptide in a sanple, e.PBCT/US2004/014254
cell lysate, can be neasured by a variety of

horivoias tagvayizowt Hoegorfion vf theagticpuathiat petsisesethmug‘h the column

uantitative results 15 to a skil rtlsan a
feCO%EVF%W%?hq Wﬂ@f%@%ﬂﬁf}%@?ﬁﬁ A g@é@@ Bi é&wﬁe&m growth
horfl r ;

0 @r%‘ééﬁglgiﬁﬁjn%@gﬁ)fﬁloﬁtﬁ)%@és Aty i ér#gt'ar% hg%%h%?%%mone can
alSOIb&kSélleﬁlmgi fonthieirreninsiany aycp@izog ohlyrfbnmassayst ok therwild-type

ize.a Iabellng agent to specifically bind to and
humlagl%cfwﬁﬁlg "M% di ng conpl ex formed by the antibody and

[0135?3 Hebi ey é&tﬁgﬁkc@?q% A labelt%qtﬁ@ggﬁeﬁlaﬁ@qoeé@%&@emtm
humBh @F&i A HeARPSF th@{)regal\f npfénﬁ?ﬂ B]l!lt : gﬂtylpé ‘ﬂﬁﬂwan Browth
Inds“to the

anot her anti bod hat specifi ca
horrama 450 dgﬁ/fmlefpgleolapng)ﬂeu mutantmmﬂemd‘rom\theaxmd-tymprb‘&ﬁn for example,

RN T ——

mor@bleﬂalca@hbmﬁﬁnotﬁma%&ésdlﬂ%ﬁ%& but are not limted
to, magnetic beads (e.g., DynabeadsTM, fl uorescent

dyes (e g. fluoresceln 25 isothiocyanate, Texas red,
SEERTY 8 fbels (e g., 3H, 1251,

S, radis

0133, &f?°§§2%95d1?§§@1ﬁ8?%ﬁ%‘§§ i i R B e

mveuﬁadareIanalwbld,—_.l:ﬂe%)ounalﬂthe@b%b}ﬁfﬁi@r iha shﬁbw 6.gS uGR113gsate, can be
col | oi dal  gol d. or col ored %I ass or_ plastic 3(9
meagyed Y § Vaiely op BIgHRes§aYERel oqismreyodlrkgt%la itagiue aad qyaptitative results
I |
o 1B IR s PO PSR OB
see, 8.g¢ Otitts,anpriab O, Patent Nac K,3#6)24 bel,3760110; 4,61 T1B88; ahd4,887,068.
be bound by a labeled third antibody specific to

Lab nti.badi es of the species fromwhich the second
%@Wm 2004/ 103275 PCT/ US2004/ 014254
[0140¢T IIMﬁdmoImySSﬁfe%nﬁﬂe%umwg Q%hrt] Ebesp@&%{lmfslmm& Qndilabd the

det ect abl e npi ety, such as whi'ch a third
blndﬂwﬂéﬂemf@r@@djb}é ﬂ@&tl'iltlbp@caffdl tbetan gﬁt lpmtdn Jihe hatgling agent may itself

be one B%l tzt){e gmé(%eg IS%%I}S)I%I%@ ngbﬂ(ay/ﬁgg%% eﬁg é{)]lglgb:?: %t r%ay Be a third
mm&?,ﬂﬁlbl@ﬁlé arloBHr afgbodys ﬂﬁhsp%&ﬂéﬁl‘l’} BinBs A A6 afikyde}thrgbt préfih
al so be used as_the | abel agents. These proteins are

Comalﬁ?(mé\l label araydici detrstable bif snepigoscepic, mtockhemical, biochemical,
1mm§£5§1}%ﬁl?&? G r1<,k311”l ﬁ)ﬁ%l%r cﬂ-{]ﬁ%al%&ngl O%nﬁfeg Uit are not

nogeni ¢ react i'n const ant

hmlﬂeégo Gmné’ﬂicolﬁﬂads Q@ﬁg i B@/nah&ﬁdgﬁ)';‘ cﬂu@&sé@e gyes (@@nehmkdsyein
onval, et al LI 140151400 L1903},
150&3%6/%@@%%%@ @Pdﬁpme %nd thedilsploradiolabsts (e g8l 754 2’S, *C, or

2p), (eli%}ngés) (e.g. 'lﬂ@é‘?%ﬁﬁ gé’rogﬂﬁﬁa%ﬁtaﬂ@e ﬁlﬁ)@ﬁlﬁtase naﬂidr&ﬁ‘é@ ¥Mmonly used

ing a tar rotein of
in amik k), hldmﬁorugetnwidbetsmunhn aegolloidairgeldmp keloratpgladser plastlc (e.g.,

ei t her etitive or onpetitive. Noncompetitive
po”??ﬁf’ﬂﬁﬁé’iﬁ%@ l%ﬂeeyag%éﬁfg%l $hi ch the amount of

tured target protein is
[014%] P In some casesg the lgbehng agent is a second antibody bearing a detectable label.

.k‘ -\l Se310

Alternatively, the second antibody may lack a label, but it may, in turn, be bound by a labeled

third antibody specific to antibodies of the species from which the second antibody is
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directly measured. In one preferred "sandw ch" assay,
for exanple, the antibody specific for the target
w@e@daniz7ean be bound directly to a solid subsPCEUS2004/014254
where the antibody is 15 inmobilized. It then captures
detitede ithatsemsrid piriotestyroaiitemestificbwiph e detedhbkle moiety, such as biotin, to

.antib /1t ar get roteln. lex thus i mobiljzed is. ...
Whl%fh 8%@5@5 ot St SR RRind Sk B e e debdlet gfebtavidin,
hird anti aring a |l abel, as descrlbed above.
l014[’-b1434 ermote@ﬁﬁéea § Q/fépsglﬁ ly bipdiag FRBURES 9‘?11 ppggsiant regions,
suchpars t &b A Br ﬁr oRATB ad S &F@ﬁééggg dbe (15‘(%1 5 y%h@é’e rlgrotems are normal
suring e anount o an a exogenous
COHSDtLIBhBI(Iﬁ thh efllveadBdf cmept@@ccalipeteea ﬁh@y@xhﬂblt)mmmg non-

anti bod ecifjc for t .arge r ot ei by the tar
g ogeB e g A i eeg bR o b gho Tt VBiiaty pE goecies (see
gene?d1lyS ¥Goh AN BSIS &Y mmb i1, a1 @@@um% Gl?‘?‘%b hhd ARErsROA), L6,

exogenous target protein is |abeled I nce the ambunt
J. Ingiuntohel 3% 3581342 (18BHBt protein bound to the antibody
is inversely proportional to the concentration of the

I t ar get rrot in present in the sanple, the target

Mﬁ?&%@%‘m in the sanpl e can thus be deterni ned

[014BRS €tnfmoidigyAiBPBEtbctRiy Athrp@ PORMOGSINteREs €. 5.4 @luldnd human
bound to_the anti body and t hus i nmobi | i zed [0145] In

grovgh hermaees Sompssndds iy ba cifhichprIpRAItiyE Pr apRAOPEICEtVe used

Mok iR ip Ao MR AL bty I RRUSESEL UL B
dire@Bmpedssed. Siepes priefongds‘aamdwéchiragtag] fus ekymplel the antibody specific for
el ectrophoresi s on the basis gf nol ecul ar wei

the tareghrpein sanderhoand dpseth ted ss}l pehstatervpheze thgi atngg%v is
1mm§9%11'29d Siy B{%ﬁ tapt(ﬁéé‘iﬂe AP %e"tl ngtélﬁ gi: ﬂﬁdln%?é%l fI'hletaﬁflbocfﬁ‘l/t'a"‘x%et protein

['ter, a der trze on ter)
comp]nx tlihmhmrrg)bﬂtmd :mﬁhph bsund ttyha Iabduwﬁgehxo siiohsastarsgtond or third

i fical bi n rget protein. These anti bodi es
antlti?ﬁ?/'%ﬁ%m?:ﬁar’é%?l eéﬁrgﬁ’eélc?% Calternatively 36 WD
2004/ 103275 PCT/ US2004/ 014254 may be .subsequently

[0144h¢ de c@apeidivegstaypehe amapitiof é?ageé§r<(t@ngn a sprgple ig alegwé%cb
1nd11%5'ﬁ)} @pglléés%rmg thd BOSIR Y ad Q&feﬁﬁ%ﬁbﬂdtﬁ&aﬁé’% %&d’rgmtcﬁ’spti&@d (or

I'es agai nst a mutant
combﬁ&dl&]va}(ﬁﬂ'tﬁm am ssiEbodly apevafis for ricd tatmt priojxEds byrthe target protein present
whi.ch_use | i posones . desi
in thESAPIep LR 7 Lot Piridalrbialf £ Seb. a9 8s5e3 PP BB 1S BREO blivedan the
exoé’eﬁ&?soc%}%e%t%%lﬁ RAYSIE B fﬁﬁceﬁhé@ﬁ%%t%f tHd & @xllcﬁﬁstﬁ%et protein bound

chem cal s are then detected accordi ng to st andard
to the euhbndyue siversely, propdotionesd tethe zbngeniatéon ofthe targepoetein present in

the Saple, 18 At T b theyaing caneints Y G mired baged g fhe amount
of e@gﬁﬁ&ﬁ@ﬂi é't@iﬁb’deﬁi"bcﬁiﬁd&@ﬁa\é%hb&i heeisiniRdtiized.

Post -expression in vitro nodification of peptides is

[014@;1 3h ts% o@ Eés\é re‘?ﬁfl bRy ﬁhﬂm{n%%g)yana 1st1§1§seg% 'dEﬂe%'dQ{%antlfy the

ds t at control gl ycosyl ation
presawgwlﬁemutmg henqan gstswthmormym ianisg sampdésu dihegedmidue generally

ication o can.str re or. I nt uct |
compRgHs SR Bl P REBDY &Rl s iteaakiDehS Pt o MgRlutar weight,
tranFEEMB RIS %Bﬁtateﬁrp%téfn@ ko §§1ﬁ€a|3ﬁzrdoﬁ§ OISR (sl &fd Mfrobdlulose filter, a
becom ng avai | e, maki ng in vitro enzyrmtl C

nylog\filteh s agie@frat@pg; @E]@)@ﬁ'}ltg:g)ganégnmbgmng:t@g sanples with the antibodies that
specifically bind the target protein. These antibodies may be directly labeled or alternatively
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desi gned gl ycosyl ation patterns and gl ycosyl
structures possible. See, for exanple, U S. 15 Patent
wOl®4/16328Y6, 980; 6, 030, 815; 5, 728, 554; 5, 922, SFFT/USI004/014254
publ i shed patent applications WO 98/ 31826; - WO
nidyehE) gBx i éHtiRl et gR Birg/labald 981b0disd &g, 1ABe1ed shetd B H:mMBe

B O RGO S o

01480y e EHR THeO O80T RSP RB L e wpePh e Hiposomes
demglgk\%l' 8 GARYIpREiEE nBIERINMs ( Q%”%Htﬂﬂ{dﬁég? Qn&‘l%[éﬁ?@@ﬁca é’m&t?@reaﬁen‘ts or

new gl ycosyl ation Sites not ex
markess.r Eb%@&ﬂaserdgchmmwls gapehdm@eltec@d@hcardmgag atandard iechnigake(see,

| ace .direct t p sugar units of a
MO]%P?/Etﬂyf‘lg'leea&%?%ﬂ‘g 1%@% gz{ 2?8 9\%5@4 ng the renoval
, "trimmng back") of any undesired sugar units.
Glde%?la@n@ﬂJaﬂﬂ&El?So@lh?u ot theMiiSit IRGHt | des  and

dlverse s-eC|es suc. as water-sol ubl e pol yners,
BTz (2] ¢BeQuugation gy FamasaticMpthogdpi et i es,

r t.

[01472&1%%% %%S&Piﬁﬁ lh 9§r gdﬂt‘?ftlcln Aﬁ)e ﬂ@reé ?sp ﬁe’ﬂ;) %Yr'a%?%:l s%:’%Eega to remedy

the defigiznbies of rlnethugshthat telynéeeondrolting glgcosylatibh by vnigihtimglexpression
It| functi onal conjugates of the

SYSRG dR Wiﬂ ortifertionafglygin ?Fﬂfc@f%% igGodyctionef ghisans at novel
v
Mo L O g LA e
becapwing agatabk, oiakinlgen lvrzmoemzymatuamﬂiasrsnﬁ gljeycddjegates with custom
.eny ti attac rrent 0 nodi fied _sugar to the
de%lre\? Yipflon Bart ‘Vc&bé“?ﬁéts@&"tﬂ@ﬁﬁ’%séblﬁﬁ > iRfoemele, U-S.
Pateﬁtllgéi 5, 8’?@@'80 6,03€ 8P53%eﬂ28%t4"‘§9@2 57E Jne hbﬁs%eé%gtehie‘%})hcatlons

group on t'hé sugar becomes at IS

WO@@/M@%@IW%/8W7 WD 83/03 Bi6c §EQ 031046 KI 0 GV @ra3UQs5980; WO

03/0934 R0 s DaEORLS ﬁ@gﬁggﬁg@o U800Y0Rdos ¥ uR900 1908357

US2004/063)111t UBDSGR2@RIOS; arldNeSIW08sI2Ab43Tet hod provi des
peptides that bear a desired group at one or nore

speci fic locations. Thus, according to the present
[0148hv dHeiimvention provitics ingthasls g?arprelsarmgtcanjmgaitesi of glytosylatel and

unglg’ﬁoesyﬁ?:t) gildl]&ll At Liﬁ,ﬁlgﬂglr t hgfﬂ'glbcg‘@ﬂggsdc gl?éhglage ES\YV ) g¥ ; {i%neéi%é’s that do

not ¢t & the @brraspdh i@ RERL-fyde hGBE PicH %§nj'u§at§)nVﬁ1h}¢ BkBDeicE ugektly on
sugars are bound to both a chog@&dl de carbohydrate .

the appEppeiciesugunit ofa glysarigedaiutint aefodlowingtheepmoid (i.e.,

T T ——
and @iNExeBhdcies ReEH asd\&ateﬂ-ﬁﬂﬁh’labblgﬁleﬁst flRtBBIES moldies, diRindasts

of the invention, ke ?035|ble to assenbl e
mowﬁ@ﬁ»ﬁﬁl&é&%ﬁ*@le@?@%%@sﬂlk@eé sorpagvided are gonjygwss ﬁlﬁt ingludg two or
er
mord ERAEORA (et dhinal | g@ﬁeggg.@ {4 bR RABVITRI DA, The
multpeﬁmctlonﬂl aobnjapatevofbe thveaisorts 1@cr1udmtmbj drahoeropies aftthe@ame
[ dues of the pt [ &‘o‘iﬂ The nmet hods are al so
PeP@P:%?.Ce getiog 0 ﬂ%{ﬁ&épg ffesentorustures, ang/peproperties.

Beptl des . and g%%copeptl des Thus, the nethods of the
[0149F, ke icomugates pldhe Mvshtien are formed Dyshe erzymaiig attachumgngof a

modR{cARRE At Ak @g%oquafe rz)%gggggslygge_vd ﬁz%geé.ef%ﬁé 85UBRd sugar, when |

uni f o m der
interposed between the peptide and the modifying group on the sugar becomes what is

referred to herein as “an intact glycosy! linking group.” Using the exquisite selectivity of
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nmet hods are particularly well suited for nodification
of therapeutic peptides, including but 15 not |imted

wo 2004gb3zcopept i des that are inconpl etely gl ycorgt/asmd4 014254
during production in cell culture cells (e.qg.,

CHZYrA PR B IS SEop gHT diisierasts, he pres¢ntmhedad providss pépjudgathat bear a

Yieaat okar tic
des i Bop MR o Hrt S i Jo RIS {8 Soe5ind o B pessenginvention,
modified suguemtau@mealcs@ctmy Vi RoctANbEBaInahe Péptille WA W Al RFhatively,
ycosyl ated peptides with increased

the mﬁg&ﬁga SU8H 65 Pended qrto Gerbplaydrate maistawp P lycopeniisied Peptides in
ik RRLRSE24 e M SEHAEH oo Rl B AEY g on

amindecidetsithdof die gdptide hakbbdneoare pisowithen therteapisoffthe present invention.
maski ng antigenic determ nants on peptides, thus

[01303dU@icogirayt tekndWieehliga] and &Sty nlMBPBSL dLLIAMROnAGBIBRE, the
the peptide.. Selective attachnment of targeting agents

methods 0£ F@dﬂb@%@e@ak%ltpaﬁg@@ topaspaplli eptidss ang glycopaplides that have a
substté?]rﬁﬁﬁg h81rnog§'1€ou H@Ir \% Satloh %Rér?nr th%ggﬁl esscl% j? %‘F é%ven{lon are

reic arge I'ng gen

geneﬁr@ll)'é@ledtme dorfd pasticiAsnegho adib eesivR SR RbmbiEEBH bPimino acid residues
r0VI es a conj ugate between a selected nodifying

of t %nﬁh%ﬁeﬁh@ @fﬁ@&ﬁtpr%sql ferelargevscaly podiciien §§>mﬂ1ﬁ@d peptides
and iyt ]?erﬂ)@iﬁe@ MEstNthe 'nﬂa’d% of We! 1%%%18? p &é eract;mff means for large-
modi e an

yl ng group may attac
scalgbreparsiibmof glycepepadesrhaviig me&leb'&dmln&brrn defivatizatidn patterns. The

metiouf aferrini By Bel e orgoiferiitner tﬁer'@io%@&%ﬁq‘iﬂwéﬂémg but
not BffedPto, g%g@ﬁdbﬁﬁgsdthgﬁir@’ﬁﬁz@?%t@elgg uﬁ:%?l%ﬁh&ﬁ)tnqg cell

noi ety. di'scussed here ec e
culturs seltit (ezgt ryaramhapeedis,emsetch aﬁtllsc]alanthella,tﬂmm eelld, geast cells, or

h t t 38 WO 2004/ 103275
pnﬂ%ac%_ar ﬁ7§%@%§ﬂm%ﬁ%ﬁ§éﬂgﬁn§ﬁgar that is recognized
0158 o T RRHE TG Hedrpegt FuRTao oA end
unglg%@fh?&fﬁ ﬁﬁﬁest\bﬁh mégéafs%ﬁﬂ ?i;ﬁé:t egﬂ% duk %, Pé%(% le reduced

et ween the peptide an moi ety,’ eco
cleal‘agbf}‘,/m@s pt rdduedd naty afruptake by thﬁ gnmurgenor Tem@@ajndgihyhai?byktem (RES).

R T E TR NI TN R T T

on pﬁptﬁiefs | thad fe@ficing bPelihBati®eh hidt Mn@he %H%poﬁs% aBaiRstBL p&tRle.
for an enzyne that adds the nodified sugar to an

Selegfifyerpstaglenent of taypstingsagents e adlsebofised tp targétaeeptif©tbsuparticular
w08 L NGB b RUF T R GRS °

during the addltlon of the nodifying group. For

The €xajmphtes the glycosyl linking group can be derived
froma saccharide residue that i s produced by

0153} bt ail@PCB é@? BIGSAI SHeniongpoyidese eonjugain Betvgen ¢ @elected

mOdEEﬁlg%gr "o a ngmst%g ? X%uen}}%rglgca%t %fég ?gﬁé (gé)géslc?t n the

wildbgsepeptité E}m mpﬂlfjmpg igedup raayi eeattavhddcdt the sutaheglycesylutied site or
t.0 e corres am ne, [0155] The conjugates of

ata?ﬁ€£ H%Eﬁ??gHP&FWWE?QB?EQﬁFV correspond to the genera

[0153} I Y%k WhR between the peptide and the modifying includes a glycosyl linking group

interposed between the peptide and the selected moiety. As discussed herein, the selected

moiety is essentially any species that can be attached to a saccharide unit, resulting in a
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Pepti de Sugar Linker Sugar Agent St a b c d 15 in

whi ch the synbols a, b, ¢, d and s represent a
wW@oeMild2e; non- zero i nt eger; and t is either OPOT/USH04/014254
- POSitive inte . The "agent" is a therapeutic agent,
il bl gt ﬁ@'gni%é@dm @@ampaateamsferasmnmms @\rmnh @pends the

moc{r'.ﬁéde&éé 1%1:9 the a%e%gd mi“ %aﬁ?lfaagb cgmaonen& ﬂ%]ﬁéﬂ cﬁxﬁ?c} %gary ‘when

intefpobé Disdwedt the pélb’t&id dnEi luakle6a nitfetH %c@ﬁae@a “%19@03@[ i@n®Eroup,”
l'i nki ng group infra. Alternativel I nker may

€.8.47l “Antagt C@Sﬂdﬁﬁfutﬁgraup ekhs ghyqgsy! ljriki roup @cfopcq@%?m any
I
modé)F gﬁgh%etéﬂE%aq dértﬁe{sfg#ﬁje% g{‘:orfﬁﬁca 15‘1? w?tﬁ tffeC &%glf%gﬁéﬂp,r% a substrate for
an enayres 'Ejh:aodtdds ltiee mOFl)ﬁB'é lSugTB lt@ml:ahﬁlbtalcid (&tglﬁﬁi@ﬁdrlem@ud dS\ilﬁl peptide.
e.via gl ycosy i nki ng group. The gl ycosy
o1 b l}?gglmnﬂlrﬂgngc%r\?ap &t by Oh PR sagghoRAR MG et s

deg1ra€§ti\féﬁﬁm851ﬁ@d glluﬁﬁ% el dbifRh Ay ﬁle%oéﬂﬁ?%é)gﬁﬁgﬂ ?ora %&gnrﬁl% 8he

i nvent’ion al so pr des conj ugat es i
glycasyldinkingi gionep @amcbeadegﬂvyab frewl a saediadide residneninatiis pmduw'dtliy oxidative

eSS S OB 52N ST S oiono

metiﬁ%hb@am’ anﬁ%hb(sfeﬁﬁ%fy%ﬁv&%e)ﬂqg E)Schffpl?asgwlbh(a@lte{lf%hﬁ)?ﬁte amine, which

lyc used in thé present invention is no
is thﬁ@@ﬁdﬂlp‘iﬁf@dh‘t eorggspophing ioiear form or nol ecul ar wei ght
range. The poly(ethylene glycol) nolecular weight is
[0155] efBreaohjugbies wethe ibOMtiame/ill 0QidAl cotespohé cuiha rgemhlgslmﬁ,lcture:
of 500-60, 000 is pr ef erably used and preferabl
from 1, 000-40, 7 uIa
t e

wei ght @iﬁ"

2004/ 10 2
enbodi nent t he\ pol y(et yI ene gl ycol) IS a ba hed PEG
having nore than one PEG noiety attached. Exa es of

in whichba ek, bheed @@gs;fep@@@mamomtlse mrzermteger and t is either O or

a pog\’tlgg’ é’(t%?ﬁ Tﬁa SageE 1s a %@ra u Zlggl bl(%lcﬁve a &t l\%aectable label,
watd,sbIiBleX6icty e, FIEE, mNEG EP,PG} an@ﬁQPP@ﬁbﬂtﬁé 0iftd 6Fhe “agent” can be

trwd)eera Y. Blocon ugate 5 Chem stry 5: 283-288 (1994);
a peRide, v 8reaAKNE, @ptﬂa(p ly, antggencete. gl e hnl(gﬁ & be gty_y of a wide array of

llnkﬁ% ué)% gzz fr\c/z\é I%g%matllvgl gt(lgﬁ rhglfccflr r{lgﬁl?]eez?nﬁgl v of ? efro oF]der linker.”

[01%5 arig 1:’? %)ég sl ﬁjr}ﬁegﬁ? mF?%t ?he g?lgct{:cgﬂggky{n%lg%%dl 1.9 water-soluble

polyﬁf&,}é’@t inCREGY Taeldackr-sghpgiyymddis Kd)@i%rﬁlz(’aﬁﬁcheﬂh@ the peptlde via a
present inventjion provides conjugates that are highly
elycagitdigking ggoupr dlherslygosyllinkingsgrpumisi conalpatly attaghed tosinmgnino acid

residdd®r ggy&g%ﬁj r8§‘1d|%eh&‘ th@ fd% Ofhe ntVe zﬁﬁ)s %]{%k’%e% 9?1{412@%3 in which

pept | ugates n |ch essen
an amm:h dciecksklugand aglyebsd $esachj‘e(336mad1ﬁteﬂ wﬂia gpcot linking group.
conjugates of the invention are attached to nmultiple

[01sqpplme>@hapaar§twaﬂ&t9¢[wé Dol glen b@@'(etﬁﬂbﬁ@gly@&b d: g) methoxy-
resi due. Thus, in a second aspect

polsfaiatend BHOGL, cUbaly (i e oD ong digelbepresent invention is not

restricted to any particular form or molecular weight range. The poly(ethylene glycol)

molecular weight is preferably between 500 and 100,000. A molecular weight of 500-60,000

is preferably used and preferably of from 1,000-40,000. More preferably, the molecular
weight is from about 5,000 to about 40,000.
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havi ng a popul ati on of water-sol uble pol ymer noieties,
whi ch are covalently bound to the 15 peptide through
wanronvre: ' gl ycosyl linking group. In a pref eP€BUS2004/014254
conjugate of the invention, essentially each nmenber
[01581 - tivenyiéidnatiddiifietit $Hdysuln@ihylene igheoDliy & dfykbhdd PIRG hgving more

gro to a glycosyl residue of the peptide, and each
than gng ?E@@O&e@é@twﬁe%vaﬁﬁMtbr%h%P F 1 denibeginy Lo Hat. No.
5,93?%?%;6(?%9?8}118. 5 342b4RGNGIp a0 1643585 158 BAE NG ©,919,455; U.S.

provided’is a peptide éonjugate having a
Pat. plop6ill 43,0061 6.5, Rt Np- $083600p W0 I0209766;200dend ¥t,iRigconjugate

chefipyR 2hita® DR u P E o Bt ot Horer i SE i e 1 S 127, 1998,
In a PRIGRI dhbdditReR I mdlcc@ar RbighedRiack ﬁbl%étlgﬁg@o%lg)ﬁ%)eof the

noieties 1s bound to an amno acid rési
branglegst FEfe i8/3,80%:20/09@0syl |i nki ng group, and each ami no

acid residue having a glycosyl linking group attached
[0159hedebdditiars td prevslargeconfugaies thae are[fOibd] thidughpnesaeyrhatically added

X TN A -

in theR sabiRRIARRHEIS, TRIngliNe mPih8aNOsthe avRISH, Yt is bBEsIE td'®rm
noi ety, toxin noiety or the Iike via an intact .

peptigleyconpghtes inmichicl egpentiglly dladflihomotiied shgaranoietéesiacaxss a population

N N ML AR S —

acid X BRbS/ YesROALIE N a sB3ha Alpddt! MR in9&AMn hrH@AEEPNSepiide conjugate
conjugated to 30 transferrin via a bifunctional

havipg p jpepulptien of widtbsideble polymennidjies,culsigh atejoakalagtlyypanng to the

(o rLm.n | PE i et 1). [, .
perle 3 o R TR D TR S g g venion,
esserdIH/ chOB AembRETT tﬂ@%@@ﬂé@iﬂi@ bdund vin¢lid glpedsiyzktking pfoupio a

‘intaet sialic acid linker that is attached to

elyceyyhrestduerof thepritidnangendr ely eosykighigus ehip peeiidep tthighthe
glych%ﬁﬁ{iig%ﬁ%?ﬁla{t%gﬁ nhd @k sdid Aghed to the nutant

€ conjugates of the I nvention can

o163 L8N 2R o P 21 BHRDeaLs PR oty

moidRE oMY thunt Reeréto MebtgoNglybsdylHEkin® ghibh Is pedfeged N
which a selected noiety I1s attached to a peptide via a , .

embadimenhleesentighyevssymembaneithe perlasiongf yepterselublpapplymer moieties

_ b : ; . s .
s o0 B 0 FELR0GRLE AP B M el o s aming
acid @esidiletiavalgenglytdspKlitignggroup attddhié tHerdta has theishe ttuwmdtiner

enbodi ment, the invention provides conjugates that

[016|1EC Athle Resehttih @€iition @l providesidhfuigtteh afialbgds Y6 tHdWe déseribed above
the presence of a targeting agent as a conponent of

in whigh theigeptig jsepaiugateddo athesspstiie mojets rirmopigmoiety; dargeting
Largeti I ' DALY, . Rrotel )
o 0SB B8P 1 0 B8 R e BUATRI R AP eR e aove
recitebn@listies parobea Bmalb aidvdsculel Adtical pbloadr oR)] polypepiitiendiyeibetic
" (brain, tissue with anti body-specific antigen, bl ood
POIYFR%I ), coagulation factors V- Xl| (damaged tissue,
clots, cancer, blood pool), serumproteins, e.g., |
[0162] adn én gkgraplpryommebadimernftemytant humanegrawilphermong i enngugated to

tran%iﬂglglglé% 28l AnctoRAT HILE AR QERHE, £ &t gly@é&?fifﬂaﬁé gfo%ﬁiﬁ each

terminus of the PEG moiety (Scheme 1). For example, one terminus of the PEG linker is
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15 brain, blood pool), GCSF, G\ CSF, M CSF, and EPO
(i mmune stinul ation, cancers, blood pool, red bl ood
W@ edod/1032e3 pr oduct i on, neuroprotection), al bum PCT/US2004/014254
.(increase in half-life), and |ipoprotein E. The
fingpisnpliebd o1 @biritdrsialichicid tnkdr chat eattrohgdigataasfetismdsthe dther is

BN, BB RN P 65 R

é rther aspect, h@g i nvention . provides a nethod of
(01433, of PR PE IS TRYiion st inpbidgenact glerd dinkmngrmpunsyhat are
morRP dr AuREPAIEAe. o, AHELhA9RB L Mres) dfsﬁc%’qil@j%a% o?%l%vihgi%giog include

met hods for targeting Conjugat’es o nventon
botlpspeeice il which asslgeted moidyismitadtied the feptige viBurhdvarneglycosyl

S B0 N B e b s i v

seleadimiviay & itRghdl QA epdadd Ha @fmiiiealdR 11'&&&%%&9& to a
e

subject at risk of devel oping the disea or a subj ect

[016€4]P n‘gtln e e%%ﬁﬁnent,[tﬂé'ﬁl@lmt#d}l ﬁ)égﬁgée ?Jvl\%ueg]ﬁteas that localize

mbodi nents, the conjugate is forne
seleqimesy uﬁ_sacpaum@ar t[;selhwdrertg _tla: pr:amwioeﬁﬂ ianddﬂiﬁ'g elggnt as alcompcanent of the
targeting noiety or i onpl ecul.e, and a glycosyl ate
coniyBhflo it ARt stibadimunut o ArerHat BTy ik Srols LanRIFe
rotéfh BlcluderaBb R @64th H1bS SN, HY? il
P via an i nrta_act al @co.syl [ nki hgggélgﬁoﬁfr&ﬁﬁ@ﬂm@%’d&“dp°°1)’
antibqgiesy(prsits dispist wiske ntibadtspevifid aniigey, 80od poutl dodguldtioh actors V-

x1t [ 4fBE G A5 i rarloocbesl. adRotiolei e ¢-acid gycoproten,

ont . ' . . 1 . . i '
e BORRL R4 (ReBLd ol .2 Tt 00 AL i,
brain, feéoqugmbiol ), GCSE,gaM-CSF,aVIsC8I tahd BRO (Thenune 8GiuRioh,Scancers, blood
lc%ﬂﬂq‘f‘:tﬁd 41 WD, 2004/ 103275 PCT[ US2004/ 014254  under
pook, Qosrrdl igrRrPdcHAR. negrapisstion lanaAdingtsase delidia), and
lipoprBRidedi fi ed sugar and the peptide. The sugar noiety
of the nodified sugar is preferably selected from
nucl eoti de sugars, activated sugars, and sugars that
The Methads t her nucl eotides nor activated. [0167] The

c ..peptide (.glycosyl ated,or non-glycosylated) js
[016?§pi%g g?4198%§0n¢115 &9 ]g% esdigcugseﬁ&lygx’/e, eprgﬁ%]ﬁmv)égmq ovides
metRdp f@$BEsAring titesp bk 8th¥OédnfugaRk! Thes, @ a fRAEE 88ded!, teGhlention

such as E. coli) or in a eukaryotic cell such as a

proviggsaangtiaed ofiferming ajcexelent coningaigibebreeplamatectedinaietyhed a peptide.
' C: i t-her Id-]length protein a .

ATy o S b IR BB Bpeion o

partionitefissde peegiotef thabaly. Sxahihary, teipeséntaiVentiédrovides a method

f E‘gpt i.de includes fn nutation that adds L one or nore
OF PEQY RS GUIIRE-PE uislioipiingma diseass st bhedmiajstering asesgiligaiseof the

_ , _ L] .| .
el a8 R oL Mo MRS 0 BRI Wl Focase
' t . produced nbi.nantly. M
101686 0, B enlo iR e oo BBTT EiFRRH bR B sragerstinye
polymkty aalserhpdueid maetp Oaigetng aoRkeyyels Biothol sl HEsa gn»_@%)symyd or non-
I munogeni city,

haye ~undesirable properties, e.g., i _ .
glycosglagrgineptide: Bhe polwmps ther tl@gﬂowgy ar bigaiofdcale is sonjagatédito the
tige WRLMAA O o1l ORy] YGRS | SRt
oo SR M6y UG 063 BR800, vty
linked to both the peptide and the modifying group (e.g., water-soluble polymer). The
method includes contacting the peptide with a mixture containing a modified sugar and a

glycosyltransferase for which the modified sugar is a substrate. The reaction is conducted

41



10

15

20

25

30

15 and derivatized with, e.g., a water-soluble
pol yner, therapeutic agent, or the |like. The sugar
W(mznioe/tlyszoi the nodi fi ed sugar can be the resi dBeT/URZN4/014254
be congugated to the acceptor in a

uhdvrtﬁorlgﬁﬁgl‘i%ﬁﬁylleb& tdtioipely coerdent bpndibeiwien the upaifierbsugeyand the

T U

sugast,|adtivatgesugasphndieganrihitheynadher feldvidad e pepitbdles,
produced by nethods known in the art, such as site 20
0163 r e cEptoASPAES MY heh latB@Ak 1lySynthesized d
[ %pl callngllfi%gr gfﬁ?lcrﬁ)géd or Ol g%o?a 9 k}%?&‘ lry yn esized de
HOVQNLOF rma@@amﬂyteh@resaeda@hmary@ﬁc pﬂé(e@dbacteml sn]g auchtacs E. colz) or
0 aragine r
s B 80U R, 5 S5 it The pepie an

be eﬁBﬁaarfaQHéh%th(prdthﬁ @0 B ifiAgmet eVI6redvdrSthe PYptad¥ dag bRl v@'ﬂd type or
; Ffrollne are the recognition sequences for
mutglp cc [mpp geevmiay cabodineent.ibe mpﬁqieelnnbd@& ymutptioh ghat adds
sgnce of either
@?%ﬁi‘?g@%?%%c%@gaﬁ%#iﬁé%f‘ P SBLERET T 1o o1 eat oo
at on sSit

016y D oo nP B Re S Bttt (e incggagletely

glycb%zlged p%tl(ﬁ@ ehat ahalpRediRs@cBRbindiail CMA%? rec@ﬁfﬂ)'ﬁ%ﬁy produced
GLcNAc, gl ucose, fucose or xyl ose Céer oxy

glycgpr@éﬁlwap ﬁmfnpéptﬂwﬂmysémd»@xa@smg capb@tyelraab rapidiies thabmay have
| d
unc Qb RERITE: o) SMATTio L SLOUNRLE: B8 pleyig« moaine

sugai)ﬁn gmedaslydfahé mnelﬁicﬁlﬁﬂletpept&ie(&ﬂtbe(iﬁnlﬁlfan@bliw fusthe ISl by lated
i,s.conveniently acconpljshed by altering the am no

and GG GO P ¥ A RIS PODGT L AEDOHS aenivgr B Tike. The sugar

iy M BRAAGAEED ol o L A B, ey TR o

acceB@TﬁﬂJSﬂﬂ%l@do@?Eﬂed Eptidd, es agothaangirngoiatyGHilgdesitable properties.
preferably serine or threonine residues, within the

[0169% g Peptides Iﬂ(ﬁd1ﬁbl£bj®ﬁi@tméiﬁodsfdf&h@nbérﬁi@ﬁd:aﬁl by e@aNétR! dravild-type
sjtes The addition may be made by nutation or by

peptdgp pr gllﬁ)é G he H%%ffdwl@e@it@%prqdnéeddépmp@@ds kmpsvpiaghe @Ilé such as site-
. ' I t

o Beh i NERGR oPHSABERN il SLEPNIMAU o e
exenildryevidinliagegis theeataclyaaitiof éheahodified slgae t(ﬁtﬂie lokls @Baid WE An

t hat co ons_are generated that will translate intq the
ASPaFAELG 1EY uean? besTigEh SCTYHCENBPHABIAE 1P AYIYF agd @sparagine-X-

: 0

thre%ﬁef h@@ X 1§'§r§§aerh'ni%b grglg'%%ﬁﬁ glﬁorlrfélﬁt Mo tllhenreé étgfsnyﬁeg%lelmgﬁs for
enzysiatie attsclmaﬁlhe df byarbblufdrate npietp ol malasﬂ)afagmejﬁée chain. Thus, the

Pol ynucl eot.i,des _encodi ng a candi dat tide can be
pres A Sie SHASHC BGRDHCHAFHR chy M BRSPS CERES SRGIANFng
glycb%rla'%lolﬁrsﬁg e85lifled e @FloE PG eREOIIhE 2icd BtheANSF Jﬂétsﬁgm@ g., N-

performed by random fragnmentation of a pool

acey&@ﬂa@t@amg@ns@actﬁm meweebe HylcNLeos glarbdoy fusbse drexylose) to a the

- hydrfggggﬁﬁg B fn gé% %x@g %g%&dﬁﬁ?f rabigg%hlleoo%él?reg ra(I)t‘f:loug

hydr@iypi@l’fr{gormﬁﬁﬂroﬁﬂ?ﬁﬂé maphBoBEsedNat ure 370: 389- 391
(1994); and U. S. Patent Nos. 5,605,793, 5,837,458,

[01751 83Qdtioh @Hyo%sﬁ&tlo@ﬁt%s t<{ Qﬂgﬁﬂdeﬁl BHHRF SiFRAlre i WEREAISRy
so provi des neans of ding (or renoving) one or
accompished by altering the amino amd sequence such that it contains one or more

glycosylation sites. The addition may also be made by the incorporation of one or more
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15 sel ected glycosyl residues to a peptide, after
which a nodified sugar is conjugated to at |east one
wotomhes2sel ect ed gl ycosyl residues of the peptPORUSHN©014254
present enbodi ment is useful, for exanple, when it is
sfbeécbsbmééntﬂfgiﬁ”"mﬁéﬂ)}{ (@iGup ﬁfdﬁﬁaﬁp detﬁneend tBregaine 1re$1dales evigidh gk sequence
js ei

h t h
of bR o STk AT ebPiton sfs) e 141400 v nad oy uutation or
by fill éiRimiéA) syﬁt%ﬁé bf'e PeptRA! fIhEQ ePitfAmihG aéid%@%e‘ngézs pr&8rably

sel ected gl ycosyl residue is conjugated
alterpe fhrpuizh dhangesay thet DN Adeve, fmanrlyd;wlputangg tHerDMAcinheding the

o R TIE SHSPIIARIER e B g s
amlrtoft&ldm qfhElIHdASﬂtﬁé‘tﬁorﬁy) drdBrefdr 1P Yidlde Abin@ nfelidR M%ﬁ‘i@the art.

residue fromthe gl ycopeptide. See, for exanple

[0173P/ 34 88 ExempIOd ‘v Lsididt @B gﬁfcﬁﬁ%\ﬁ%te% adH3¥ by s ufﬂln

car bohydrat'e noi eties pres he gl ycopepti de |s

- polyaedentisies.s Relpmedledisles cﬂm@dmgad daydldateqnpgv&ﬂadamdalrhgdulated with DNA

T RO -
perf&aia®yRenddnt Frbbmenenst bensoubf Rted séies. foﬂ&w&f‘by reassembly of the

equi val ent conpound. This treatnment results in
fragl@p@abﬁg@ommchem laaqtlogd@carpsocgme%e mestennmrn@; oc. Natl. Acad.

sei. G- AATIR I VAL SAINAS, Roudt SR p 90| BUR AT patent

Nosd%@%ﬁj%ﬂj@@ 3,830, Esndisogrd 338, Haki nuddin et al .,
Arch. 'Bi ochem Bi ophys 259: 52 (1987) and by Edge et

[01721 Th3QrABA invdBitida Q!’S@préﬁ&as ichs 62 8&Hhg ( o@ﬁ‘@ﬂi%ﬁ%)cone or more

eavage of carbohydrate noieties on polypepti

selesfed glamsyl tﬂaldub‘etowcpﬂpéd@dlftblywtlhb aus@hﬁed alguam cenjngeted to at least
cri be Thotne%kura

one %f?tﬁgiselecr%%gﬁ/ %Lg sz & ggep @goq‘?‘i@g”f? 1s useful, for
exangfOAIHM 3Rk eRleed tU%%Qjﬁéét@ W2R4difibd ddgat to %éﬂté‘(ﬁélycosyl residue that

addi tion of glycosyl noieties is carried out by any
is eithet nqt PEFGR OetiDIPbdR 1S noEpRegeRiin & dgﬂ@ﬁ@n@ﬁnbfﬂwg@mor to

conf e gL AL LAY ROV AOLERL B SRR o o

peptile by@ayymativ drschbmical beuphngi i @tis @ﬁib&dllrt&xﬁd thmglyb@sylatlon
i nventjon. Qher nethods of adding gfar noi eties are
pattegn gt 5§éapqmd91@ltem&mm NS cowusat éb%moélfwéeu@wy the

iR e e M S L G
[()175?t Acfd tF@nto%q'eﬁgv%(o%)a?)f 9#3(31@? ﬁloseﬁ%? F)Peserl}l'(og Hgglgcopeptlde is

cosylation an gl‘'ycosy

accoh@)ﬂlﬁhdd&dlthgf M@@ﬁyﬂllyrﬁileﬁiyrﬁﬁlchmﬁt ChégicaCdsgbioosyatic is dreferably
argi ni ne, _asparagine and

ycosyl t ransf erase; I@i}f

brouahfsetbpaﬁy Byeexpogyre fof e ROAYISBHIA Vagxaawsthe eEPPeYde
0

tnﬂ@)géerréa}%ﬁgxmf@{ Qg&rig uo;fslﬁ?l;éﬁﬁﬁlalteﬁp%%iﬁ nd Tgfé%teﬁin%'t résmts in the
cleatdge @b niosiegr ablrsugyxd reRaepd thel linkég sugar a\aacm;agliucOsraﬁﬁmedmes
AL B N R S———
sYETR) BTN b By 6 PSR, 5 U 0P8y .,
Anal‘t Biospérie.nl 18n d3 W91 b nEnzgREt CLlEavagE\wf cB8bGIGHEMe maigties on

polyggp%i_dg’ Q/grién]tsg ge%r) be achieved by the use of a variety of endo- and exo-glycosidases as
described by Thotakura et al., Meth. Enzymol. 138: 350 (1987).
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15 [0176] In one enbodi nent, the invention provides a
met hod for |inking hGH and one or nore peptide

wo booaagdz7a | i nki ng group. The |inking group i SPOf/USII4/014254
useful structure and may be selected from

[01%8] + Ligintiediiaddntoridd shyldosyt hﬁﬁbtmh & qan$dd (umby ra@g art-recognized method.

Pre chtermnus thelln which is
Enzm?%%@t1¥%°§u§@&?@%es 15 RES %@y agh lfﬁ%a gleg%caﬂon of the
Kdds8et forth t
e o RATERAE DO P TS5 0 KR s e
inveptipn.i Qthsr arethads pk edilingsephepictipnare didclaskdin His. Batgnt Ke.

' struct conforns to the
5’87|82)%<b,’r§§§%?}§5ﬁ%8€!%§e? id %’gﬁt in the cartoon above. As
o e R ey B

t
it on B R 5, AT EESL G US40 OB
termmas gb@ommm@ﬁm aasadceptvﬂsﬁmga glyeosytiemsferase 25) axfginine,

k th enbo
oo G o @PIrﬁ?‘EbOXIé{FWE%g‘?)gE fsp 'plthydtCaropeueh agthose of
cystéihe, AT frécShy dk@fyTafits ‘;Nlc‘hfhs #dsk bS Eerﬁfe}’ﬁx?&hﬁkneuﬂf ﬁydr@?%rd’ﬁne (2

a second term'nis Wwth a second gl ycosyl unit.
aromatxcgss@uﬂs syeltenibioss] qfcpdislwlalamnc dymsiae, cpﬁemmlahyor (h) the amide
e RLBRER bl Rl bEBUR! Fedn PAbBiiRe doserivea n WO
87/0|§E$ﬂ pﬂﬂﬁh&d)SéIhQ 1§ 1989t araind As;mcuﬁa WHMEASYRCTRIE REV. BIOCHEM., pp.
respectively. In practlce t he
259'(3815{11:%% )1- PEG (gl ycosyl)2 Ii nker is contacted with
the first peptide and a first transferase for which
[0176he Ifijone emybgiwsyithainivention provddisst methed farHmkalghGH and one or

mor PTiE o bBRE HaP B vy 8 T bR S BEY el tmpugp and may
be s&betMOr 8RO aldheLitain Bhd bidReRaHhRihAZabur QP Préreablyy each tcarmlnus of

renoved fromthe reaction nmixture. The second pepti
the linkgr, avisdrisntaehedrie p peptils, inflydesynmoifiesdesugardbada nascent intact

is a substrate are added to the
glyc?@?@ﬁ%‘éﬁy%ﬁ)ycosw ) 1- PEG (gl ycosyl )2 conj ugat e,

[017t7g 31{1 iag 8}61{1%1?9’0185@}{)31 of @E@VFBP% &g/g |p)3@t1cteﬁ At nangiéogether via a

linkekhRsietyQhatShéihdesia PRE EnRdrt THE CobnsARBY &R 18 theBhetalfructure set
nmet hod outlined above is also applicable to form ng

forthigriheiematons abew/efémdmmbedtlmn thwoorp@‘pcﬁ afdéke Imyentiagrincludes two

TR MU N S QLT —

glycbsyl group &l plinposssddiafBnind shoammof b Mtdtph@sd @M initifig the identity
conjugated to transferrin via a bifunctional Iinker

of ligkes prmief upgds thinemprdimentgifykegyentionnki ng group at each

term nus of the 10 PEG noiety (Schene 1). The hCGH
[0178bn JTlhgataePE@mcaﬁyulmﬁmpWahmdf atlaiffret teimaitug with adirstadpmsyl unit

al ane rtue r.eat er
and (el R SR abimbyats: TSl SEiRg evcosylunits ae
pref&@ly YoigdlagR foff diffefdnt QarisFepabes, ANIbivhgSEENORSn4l Attachment of the first
selectively target the conj ugate to the brain. For

and %_e@a%p@udéﬁ@ the fipst and se@fmd gl coplynitsrespectively. In practice, the

t
0GOS ey R LB G AR T g st
for vddetbihe dtstvilydosylGEHiti in a siistrate, thereby forming
(peptide)1-(glycosy1)I-PEG-(glycosyl)z. Glycosyltransferase and/or unreacted peptide is then
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15 presence of a GalNAc transferase, resulting in the
attachnent of the GalNAc of the linker armto a
wa@aesnes2and/ or threoni ne residue on the hGH SetiPIR2004/014254
SA sialidase Gal transferrin transferrin SA Gal 2 1.
optitsiatly yttiie eddstan'sieesdaR IﬁAtulPEGFICﬁs’bb&\ri‘]d béptide an&?? k&ddad transferase
transferase hGH @Gl -SA-PEG Gal NAc-hGH . transferrin
for "C@T?h %‘,& spredElyaQad- et o subsiraisarapddegiotesses descri bed

pepﬁﬁ&w ?gl‘}@(ﬂ;ygg -pEaL @Iﬁ:@sﬁ cghﬁ?.rpatégf Hﬁ«ﬁ%o cycles as

I'S no rming a conjugate

(pepbé‘t)wégﬂcds\m BE@ (elte®syl)’ t(bepmkzp ’ngThkoseiofikkiil.in tHearewilbappreciate
art ..w.l reciate tha

t h
that IR etP ST A1o0 A 151 P EARLS [ TRRERE Ohfebies befepmpgs than
two Eéﬁi&l@§b§tf0f éﬁé Mhelise@f abRRichEPEQ! dé?l'dﬁﬁ{e} ﬂo‘lﬂhﬁ[no a01d)

with the e can occur . sinultaneously in th
polsa@hmd@rtg@gkeal or they can be carried out in a

step-wi se fashion. Wen the reactions are carried out
[0178h dn st eperaplsyy avebrodénentf enanggrpwish@mnppne mmmgatedeau’ansferrin

RN I R T, O
PEG%QQi%fy](@éﬁgrﬁe FFHH&S&%@%@&@%@ flas A0%H8Hb HalNifeShdt 1rsT fncreased over

[~irtl er el kdf hpTdi i rnbodinent is set forth in
that sCifelmlghe lﬁcxhttn@m?ths gnws:r aolevptan sted bf ﬂme@pwlugattg Moreover, the

con ERRTRE e RET iR G REHED BBl e Ronefte o HETFn. For

exanisib fonkitégnifls dfhiBe BRGARKECs %&h@hﬁme@%ﬁﬁ@cgflﬁﬁéllc acid and the
- SA- PEG- Gal - UDP Gal - SA- PEG- Gal - UDP Gal

other isghagtipnelizedsyidy gg@D@eﬂ}alEA.cpE@e dakennp cm@bmed Wlth hGH in the
pres%le %‘f’td%?c'a\ﬁLIM: %ﬁﬁgfgrragé Gfesuft'in%"’}n the atggl%}ng%lof rh%alﬁ% of the linker

arm to a serine and/or threonine residue on the hGH.

Scheme 1

@ SA sialidase @ Gal
_—_—m
SA ‘ Gal

1. sialyltransferase
CMP-SA-PEG-GalNAc-UDP
2. GalNAc transferase
hGH

@ Gal—SA-PEG-GalNAc-hGH
Gal—SA-PEG-GalNAc-hGH

[0180] The processes described above can be carried through as many cycles as desired,

2

2

and is not limited to forming a conjugate between two peptides with a single linker.
Moreover, those of skill in the art will appreciate that the reactions functionalizing the intact
glycosyl linking groups at the termini of the PEG (or other) linker with the peptide can occur
simultaneously in the same reaction vessel, or they can be carried out in a step-wise fashion.
When the reactions are carried out in a step-wise manner, the conjugate produced at each step

is optionally purified from one or more reaction components (e.g., enzymes, peptides).
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5 Gl -SA-PEG Gal -hGH in which Gis a glycosyl residue
on an activated sugar noiety (e.g., sugar nucleotide),
wakiogho327s converted to an intact glycosyl [|inkRer/ugzooup4254
in the conjugate. Wen s is greater than O, Lis a
[018BjacRhamyirtlidekEmBlaay e Bodinheht 8 Set@HINACS chefmeGal WhemEal shows a
[01821 The use  of reactive derivatives of PEG (or
methgg REPrepRtifieet SonjPastaihptistgebrfesclicteduireteinge. ge pumge srowth hormone,
of the
to boﬂpbﬁd %?eia%é\% et%?@irédlﬂ&f_(ﬁrhaifﬁl\l/f\gn%mg%e%egﬁdﬁ?é}@iﬁi mited by
| dent ity of the reactive PEG anal ogue. Mny
vated derivatives of poly(ethyleneglycol) are

avai | able~commgyp ciall.y. he |jterature. It is
wel | ‘_{ 1 aﬁﬁjyftiu—es @-- of lsslgl pto choose,

and syn hesi Ze-cif WEEEEsary, aﬁaefpﬁﬁqca{ﬂe acti vat ed
PEG derivative with which to p]epare a substrate

Scheg%

useful in the present invention| *See, Abuchowski 15 et
al . Cancer- Bi ochem Bi ophys., "1“7“%“”‘1%’8 (1984) ;
Abuchowski et al., J. Biol Chemd] mccno 3582- 3586
(1977); Jackson et aI., c“:ﬁ o 521 12 107
(1987); Koide et al. Bi wcheém @phyﬁ,alhoﬂes Conmrun.
111: 659-667 (1983)) tresylate (N lsson et al.
in whyeti Gdsels glykcogzyl nedidue b achBaté®sghp Bwjcty Red.gadar ﬁmcle?dtlde) which

Bi ot echno| i.ochem, 12: 119-128 1990))
is cowqﬁtyg .%%%15% ngCﬂ%yg Linkes eroupyindhs ¢qpéugats. sWhen pifoRpater tan 0, L is

o sl MRNGOI oEB R RS0 (1981),
o411 AR -y RO BAERFD RO G

peptllila Mofeties 8otthe 14818 48thir( th8 8dope Jfithicaprogeat ﬁ’ltveﬁﬂon Tariaedntion is

es., 51: 4310-4315 (1991 Boccu et al
not hmatedrbtvdh% identitypd the @actyg Pe‘i)fgwlogl@a #\%Waﬁpégat%%m‘ﬁgp@s of

o T U g O S 2 Pl

abilitRsedone DESILY oo khooi@&ﬁd syqiliesB£ 1 Bt@ssaRiglan pplb&ppﬁate attivated PEG

Bi.ot ec chem 00-114,(199
derw\%veowgg éV%é‘%h famrepamﬁ Sﬁ%tseﬁ%fﬁf mé%%?fééwt in f&tm@ﬁeeaékuchowskl

etal (éagz%gr) Ewché'ﬁl %6}9}{1 7t me@@%%e@x%ﬁmk%t Al J Bzﬁf‘@hem 252:
Bi ochem , -33(1983) "Berger et al

35827&986169137)13141%0@]6988,)/)nal ABidéher. okt il t-he% (1988) Iﬁcndmetetl

Bioc@%ﬁ{o%%y a%%ztiigblﬁo 9%& gé@b&g%{) targ)s‘(:yré}%ﬁ\% gslcs)gé‘gtl cﬁzﬁfelkods

I It [ €$2{(1495128
S s SO 8l g spoen

(199@0 H&frhyﬂrqstufglngmbi@pi@rlv¢dmtwq estetsdBuelananarss al.i Miekigenol. Chem.,

182: I 15 ATSTR 1RILS o el R 1o 15561388978
Abudhd98R)et b, C@ﬂ&3]81dcﬂe;ﬂﬂ&b @Fs X TPl 86 M%Wh@wtﬂ%@ﬂtl PideeNatl,
i nvention provi d for extending th

Acadybeol-Sedl 5 841 K87 dﬁ%éw&ml‘?@f@ﬂa &t @o| (eedRgse é@r HRL0-435
(199 @g%%@&? ! gemgo;;as téz@'§9 1@8%2 %arb%hé%@sdgt%gpgiy SV,

ng the oas I'C or n
Pommﬂhwmms @Lyaos)l (memsrfm @Imﬁcm\m:AmemamembmAfn ABPLBIATOONS,

Hamgd?,lé ngle um e%:%, Il\)fgw%(ho?k,glbgg:e prpu |3H’?-3(78;' nglfpsl?}ll Ez‘uaT, %%dtec%%gl. Appl.
Biochem., 15: 100-114 (1992); Veronese et al., Appl. Biochem. Biotech., 11: 141-152
(1985)), imidazolyl formates (Beauchamp et al., Anal. Biochem., 131: 25-33 (1983); Berger
et al., Blood, 71: 1641-1647 (1988)), 4-dithiopyridines (}Noghiren et al., Bioconjugate
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enbodi nent of the invention is illustrated in Schene 3
in which hGHis conjugated to 10 al bum n via a PEG
W(I)izmﬂnszsi ng a corrbi nation of chem cal and enegIVEB2004/014254
[ chene 3 X- PEG SA-CWVP al bumi n al bum n
@héméé §A4@rw it %@3&3 RGOS Arates ARy Wy ¢ wh, HEH QU dumih MEBMSE3 (1992))

b QACL S8 85 R LRSS o TAHS o s

incluckeibt unethaEGndtegd edwesheamifo gfouds add RtSalc@VREI el Veronese, et al.,
an_ 15 actlvatl ng group (e.g.,

Apngét’?gﬁ@megfoé?dm%&lhl By ehEd83)-et c). The PEG derivative

and hGH are conbined and contacted with a transferase
[01&3d)r Iprsnehecpmpmilay iembadingent, sheingemsiomrmaeeided axmathod for extending

e U DRSS SRR T RSP HLBSlpd HF R

bloddfsGol, Iblyknenjul'gﬁ)tlrig)ﬂhmpklbtﬁieab blsgmtﬁeti‘dmj ﬂéﬁﬂﬁlq%ol}lﬂ‘ii&l of a size sufficient to
is enzymatica

I d of the |
retalggﬁj: gsjbtgﬁ%bg of Celamotggbb}btgp ,glg}r;@erplgg (@igied hmn@HSe@ Sghemc;aj This

e o el OF ol R SR P AR s BBl

albuinsn nata PE@ilinker sing heonigaationt chamicakbssl éeimbis fddification.
Mor eover, the nmethod can be practiced to form

Sche@aspugates that include nore than two protein noieties

by, for exanple, utilizing a bra hed I i nker havi ng
nore thah twy teXmPii—SMGMAND 2004
PCT/ US2Q0@#m3] 4252 M1 S [ 0185
donor species ("nodified sugars” ¢ preferably

selected from nodified sugar nucl eotides, activated

modi fi ed sugars >andiwmgidd ed sugar:}th.‘ e sinple

sacchari des that are neither nucl eofi de or

activated. Any desired carbohydrate structure can 5 be
added to a peptide using the nethods of the invention.
Typically, the structure will be a npnosacchari de,

but the present invention is/hot\linmited to/the\use of
nodi fi ed nonosacchari de sugeaibsnin pH-PE@sseehanéiles and
pol ysacchari des are useful as [ 0186]

nodi fying group is attached to a sugar noiety by

[OISQDZWIQE | a3 sHew $n S@lﬁﬁm@@kesm@é@g ,Qbnido §AdBIdB @hduﬁ)"of albumin is
eof , therebﬁ pr oduci n i fied sugar. The
modbﬁ?&a\’r@h aFactye B @@@nww@dwh aaXyP%s(CMIbﬁlahh amdhum wihich X is an

f
actnfaﬂﬁ; ?%Ip% &g%?m beg, 135‘[?1%0 f ?ﬂgﬂ gl“lggolgﬁé)ggrl a? avte eanfl gnP}H are
combined emd yoreactakdith @ tlahgfataee foh@thMP&dath&b@iifs adsabsthee. Ina

{ i'de. In a preferred enbodi ment, when sialic acid
furteg i U§gatiFaRbo RNt s31e-pIng if dysinesis sepstediwith e Nui t h t he

B EBRABEUR Tk B16Fhc SRR S i hup s
acid wbitetlinkehatenzgmat@alipbonjugael iyl aatapgropfiasiradidee RChGH, e.g., Gal or
GalNAc, thereby forming the éonjugate. Those of skill will appreciate that the above-

described method is not limited to the reaction partners set forth. Moreover, the method can
be practiced to form conjugates that include more than two protein moieties by, for example,

utilizing a branched linker having more than two termini.

47



10

15

20

25

30

15 [0187] In certain enbodi ments of the present
invention, a nodified sugar nucleotide is wutilized to
wada4tibe7sodi fi ed sugar to the peptide. Exenpl BEYUS2Q&014254
~nucleotides that are used in the present invention in
Mokifled Sugahsti fi ed form i ncl ude nucl eotide nono-, di- or

i phos.phat es r, anal ogs thereof. In a preferred
01851 BB HRR o5 HoBrpedia R R oretse D bt prefeals edlgeted from
modificBugat Rl @) sttiktitedNEHiHbY SRRHIR: i i

GDP- gﬁg gchosi de. Even ;Fore Sr efg%gbl gflrﬁ(lgﬁdéﬁ%%sur%asit%l ?teaée simple
sacchiprddes thal @rernithgenycieosidessrar edtivatesn Any ddiredatrhobybete structure can

I . ] UDP-, al.ycose, .UDP-gl ucosam ne .
be a% t%ga rﬁgég@ﬁ%ﬁ? g soed,S% _Iyention. 5??‘&?1%6 ?he Sifticture will be a
monGhecNaitecbut the piesdry rphtieh id @bt Nattd 8Sthehisd bansdigad
nucl etides are also of use in the nethod of the

monpiacgharidesugarsalgpsaprkarides and palysasrhasides areiudels] aewelbds
for synthesizing a nodified peptide using a 25
[0186p diThieaaodifydrg growp i, attaphedi th b sugagyaheictydyenzyheitoseans, chemical
- . -sialic acid. en a di.fied sialic
mea G Bl Bt RSl brp R et b ThEsugaes are
substitu¢tbatsingposiciee tHat AlovaZoBtheiaftk@nent bPtetn@hifShPRbikly, yet which
..can be used in these nethods. [0189] In other
still éﬁ%’éﬁ‘i%ﬁéhg?é to fupstipmen 4 subgtrae derrthe enzymeaused (aligate thegaodified
' ifi ieh are useful int D
s BRI ok AR el 50 05 GEL sl v e
is subgigtnted Qvithytht heddifemig|gyoul dt @ftket the9ipasitivalen @it Relvy aid@Ehain or at
4eavi.ng group.. As used herein, the term "activated
the 3-pOSHPThE aping Bpighsthatgs nermaslyraspiiatedsin sighicaridar e
easi |y displaced in enzyne- regul ated nucl eophilic
[0184],hdr Ferfpin embpdiznentisoi she mvesent imventiont @ thoslifirarswgarmicleotide is
s § R, thes. 4 2004/ 103275 PCT/ US2004/.014254
il 138908 he M BHdsue AR, PR AR cs {fat are sed

in thEpEve:S TREnAMDirBIhek: @3V fiedoborm ZaclEidicleoflle AonoEdi-or triphosphates
-VCH Verl ag: Wi nheim Gernan 2000; Kodama et

V\'f | ey : . e
or angfogs thexetis i 4 Piicnrest qmbodimentsthe gnqdiiimbygal wisktetide is sstected
IDPY Wt he ' : 0
from Dy Bt PSR Rl o GDE LIS, G orofemtige e
modifiedsngar nubleotidy isbelocted fibnt aslyDRtgalR&se UDPRSHc#s€mine, UDP-
1 estﬁb triflate % er and té]lg like. Preferred,
glucdig, DB deqsadinenty é’rlaalagqsea P-fhiease; (MPrgalisy acids ior CMP-NeuAc.
N-ackR¥hb @BrivaAHEs MAS ?u%p RliclEiR1eR 9be als PO sk ?ﬁ"ﬁfél et{x d of the
. sterically encunber the enzynmatic transfer o e
mvenjlopcosi de to the acceptor. Accordingly, preferred
enbodi ments of  activated gl ycoside derivatives
[0188]nc Thelenvghtj@oalyd plolvides mddwdafet sghﬂﬁésﬁﬁﬁ%g anesdified sptide using a
d%&éh Eglfégosyl, Iuoiides gging articularly preferred.
modined SUEAT e o TPL g eatactoss:i-thsese, AoaAAfs prd ysialigacid. When a
; n | ' - gl | £l uoride,, .. o
modifif el Briad A A o SRl Efongs? o8 15BS gt oy 3 tnked
sialidf dcitbonlglpcandbeNisad &t the@! miehsdm nyl fl uori de,
a- N-acetyl gal act osam nyl fluoride, 13- gal actosyl
[0189] unf dtHer eniBodRRBROING mblified kelear if A1 shiNGRE ¥hod! %Eﬁ’véjc?d modified
(3-fucosyl fluoride, -xyl osyl fluoride, (3-sialy
sugass) yhich @& useBu ip tedrssenfl invansianiareytypick il glydesidasdvhich have been

synth%ﬁ%%ﬁﬁ%% . ltg %ﬁﬁ&eoa%aa@i{;é‘tgd 1e2§i‘ﬂ§ rgircgu%. A Fustl Eterein, the term

"activated leaving group" refers to those moieties, which are easily displaced in enzyme-

regulated nucleophilic substitution reactions. Many activated sugars are known in the art.
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15 [0191] By way of illustration, glycosyl fluorides
can be prepared fromthe free sugar by first

waec@umbrrs ng the sugar and then treating it w POT/US2004/014254
HF/ pyri di ne. This generates the thernodynam cally

Jeeiies exani el otadioridn/-Jit GArsopvor et EHENBTEY yNaBe@t)OGY Vol 2, Ernst

[ fl
et al Eé &Zlélsy g’k?glg{lgr?aén Sﬁﬁéﬁhe(lqn @erma(np(e ({ &y %‘8%;10 cg Tetraked; on Left.
34 641@c(r199t£)) Lbgetdesict ek, Biol. CRo.D94PIEAS (@9!)9?)/
h HBf7 HOAc or

converting the peracetyl ated sugar wt
01941 t "EtdelpldsQ 20t ERIe, O
[ 90?1 | ori dg STh| Sll ntgrg?rJ%‘%sglagvll géc)ﬁ g{u‘féqlﬁ&o §q1%r8rPr
tosylpg estersmesylats estet, wiffaté est@randehd lmkeg éhefeare atthatcl lvoasy groups

| d fl
for e WP bieafiestl Byon Bt oSG b dnintP o eaay secipaibugrsumper the
enzyﬁﬁﬁti@&fﬂﬁbfef 6f the ghRENBE Mabhecehibr, Q‘égérgiv %ﬂﬂ gﬁ%ﬁ‘ d[%milboﬁlments of

ycosyl fluorides are commerci all

actﬂ@f%W%tde\ﬁatlwn@s wbwlglmsyhihtom@ssam@ymylpnw@ with

alyel ) Plof Gl BRG] IeBiey e At b aevt duemasen-galactosy!
fl ﬂ@aee RemehdRy1 L i

uo & RS adlgyf%é({rrnﬁ% ecog%l gﬁg@ﬁ&é%lﬁko k og églosyl fluoride, o-
sialyl fllbiide dc—Nmpetgraglaidﬁﬁmmyhﬂwm? aamaeaytgalabfwamyt Noride, B-

benzy| gr o%p [0193] In a further exenplary
galagipgyd dupdide. P-mpenasphilyaride, Balpmosyl dluaride)f-frosat duaridd@-xylosyl

uordf B R PP T bpre P N Agtgatectosaminy

fluortdy £8 ALt Refirelihe nodi fying nmoiety. Wien nmore than one
nodi fying noiety is attached to an oligosaccharide

[01911]2\6’ ngwé}rbﬁﬁﬁ%ﬁ?ﬁ ygl%oﬁylcﬁn%bgﬁi%e@ I&Elgoe%:e%?%? Prélglghé ds. is&’gar by
first mqtg@@g;ﬁhh augaui and thetl tieatin g iy atithad F/pytidige. PERis igdferates the
aches nmul t %@Fﬁgﬁlﬂ 004/ 103275 PCT/ US2004/ 014254

them&% nglgucg#ym{)é tfuprotestediacapdper bglycopbfluoride (i.e.,
the agEDEIsH] 198rideGt Hike REs @ally Eﬂlcﬁ-ﬁér é?@e h@tgﬁ %géosgPﬁuorlde) is desired, it

i nvention as"set forth int rawm n
can k@rmmqk@egonmﬁmg\thﬂ panacesypated esgar esthl HBMEOMcwonwith HCI to

genel% en:]lan erég ﬁl‘lj)g{ ﬁ? %Mﬁﬁ;:t 2@[1 | v ent clhgtgdg%’e{qgiieé éﬁét% a fluoride salt

such at, Eilsedr f6a ded eh&@Wthé \ lﬂﬁl) d@n& Ste
nmet hod can bé)eg ract | Ceg YH%S’ Igm Scefltmﬁ € gﬁ%‘é%‘l fluorides may

be dqpmf@qtad bbfﬁact[lmmql nEkde(n@ihla(tly) lmsd firf ymﬂngn@r(agpNa@Nﬁe/MeOH) In
dlf i N ro can be selected
addlt ﬁz ggrcggh ?LWPHJ% %rc*agly%vsiﬁ% epti de one or
[019%05 tgggcl:ti)va eldaglg Oﬁgltec{ tlvgﬁ?\feé &at@ e F%é gélgg ecgltﬂlfe%%onal methods
knowpita e 0K bR 81 ar HARESRble Ph Pﬁa 8 &fbe TR0 B,

bi odi stribution, providing a poI al ent specie
treatmeps of thecfullp bww&atecbhﬂrmmdtaltfgm efﬂfha Nogd mth wdésyl chistide followed

ti Wat Sol ubl
by cagl iR s hon AYRRbS B BERPT B0 %ot o sl ected
o SR B e B et v -
an anRAh¥eueMYd. Iﬁ%rﬁré‘feﬁbdﬂ QmHEﬂlﬁféH! Bfe or %@Rﬂr cﬁﬁﬁ@feﬁlhin\f 6f the

exanpl es include, but are not Iimt
antenpeg 194'@{ el rgﬁ@fmg]@owgn dWhen more than one modlfylng moiety is attached to

an oligosaccharide having an antennary structure, the oligosaccharide is useful to “amplify”

the modifying moiety; each oligosaccharide unit conjugated to the peptide attaches multiple

49



10

15

20

25

30

15 pol yethers, e.g., poly(ethylene glycol),
m pol y(et hyl ene glycol), poly(propyl eneglycol), m
w@olng(1p320pyl ene gl ycol ), and ot her 0-al kyl PCT/US2004/014254
pol y(al kyl ene glycol) noieties. Preferred water-
cépisod fiitht 'edpisy ygerdipaoehtasptide.i Bhe geneo sfricrareed edypicalghelate of the

eni t .m.ni nal . t of fl that th
invef{ien 4534 F G ik SR BE R SEcomiiolo UL A f L e T fting from
prep@trh§‘§ é@hju atdVBf 186 Yillentidrt utilﬁznigiel y&rgécdgﬁrryfsrtﬁ&ﬁﬁé eglfgp atitfnary

|

ﬁm hat are not natur

sacc céw@@pimrqgmrq lonavi is the at.and tleepresent methed sap eamctlced with them
se naturally occurring sugar that is nodified

with utq%li{/\% ent attachnment of another entity (e.g

R L v A ——

sele@éEfot thelnrhb?i‘l‘ik?tt@ BhparESRILAYESDRM B defirdbeprapauks.C
il ' The

sugar noiety is conjugate o a linker arm an
Exergplgeyr prioperkies ma}um,d@é g@tlmé lindted m;@ehﬁ@‘ed phyrmeakinefzaseenhanced
ide via t he inven
pharyReuAeRidre e QiR B P Gt el e R g b Eibegish Jgloved
wateP 8b BRIt eAhghcs@6£tiafinidlesl [gophieitl, a8 tRBichagstihr
conj ugating saccharides and polymers to various
species are described in the literature. Commonly
Wat U ¥’$ or activation of polymers include

activation of functional groups with cyanogen
[0196} orfibgdiydysphilisinoés s@m@chpegtlde iy/epdiandsiddyentigetiowith polar

mol G| el Srptfheroest S b RS E bR ORI g mateoutss.
Repréadtitaitive ekdRBIk} indRRAST it Mrd Mlteld%'@d@ﬂymi?@w&méﬁeﬁnme and
AND APPLI CATI ONS, Mar cel Dekker, N.

polyeliosos.¢ - oIS B ROFER oSBT NP TaRy Eselycol), m-

poly B3R AT PG HRRPBA B2 RPN frctorra wter-

solulblM@lnherﬁB esghtrhlint ﬂ'oY1 ﬂh@é@d@nﬂ' BCEHNt QUES mAdadEsmount of
Pr ess, Dunn, et al., Eds. POLYMERI C DRUGS
ﬂuor&mnmb@t @Ez ﬁwemppgﬂmmr UPQES aJRATBPR ARy 1BAnJSTay-

ord 8 T SR oS0 i RISA R Epin

An exoefitlonde thi§ peifdrbhceiintiietuse af 4n ethcwasealaulﬂeﬂja bcdunring sugar that is

h
b Syt ApBnomer conBy ubOGe stub Byt giveols
polyﬁﬁ@ﬁﬁ@ﬁé ??@olﬂ %1(91)1016611@8(%@&)%@81‘1{09&? iR MBIE e?cc) dn another

(sialic acid), heparans, heparins, etczmé@
exer(qdmymnnlmdurdsl)t a thewipelte salgammmegylﬁtchmugaiecbm Y arm and the
Cl C_aci t hers
sugs il RPES & peope il el A GeRide s dipptpqriof he
invehiide€. The present 10 invention may be practiced with
any wat er-sol uble polynmer with the sole limtation

[019%6PatvitdEds Rl clﬁ@i%(str?f@ﬁ adtiVGhdosE \ﬁ‘at&oéd?ﬁbl@bol%e?é‘hrfd@ﬁcchandes as

remai nder of ugate can be attached.
well s tnfedlatsls ffoxrcoaptgatnag Saunhanfdepmh@/préymems a<m vahcw specwsoam described in

the li)‘\%a\él\%g éélé’l%% 1§ed g(lﬁtho or N%ﬁzltginscé‘ épo }/ﬁgg.} e/al ‘;aé%loh of
ﬁmcﬁoﬂ-ﬁ% wi f@ﬁélge%%&md@ periodate; glbﬁral@el@ﬁé,tﬁ%m@@d

nor e 93/ 15 and f
epichlorohydrin, divinylsulfone, carbodiimide, sulfonyl halides, trichlorotriazine, ezc. (see, R.

F. Taylor, (1991), PROTEIN IMMOBILISATION. FUNDAMENTALS AND APPLICATIONS, Marcel
Dekker, N.Y.; S. S. Wong, (1992), CHEMISTRY OF PROTEIN CONJUGATION AND

50



10

15

20

25

30

15 conjugati on between activated pol yners and

pepti des, e.g. Coagulation Factor VIII (W 94/15625),
woaeangi2ebi n (WO 94/ 09027), oxygen carrying noPETUBm04/014254
- (U.S. Pat. No. 4,412,989), ribonucl ease and
OROSSHISK D BRCP s/ BaseRitdey GriE dderatansdn et aApﬁ99B) GaMeBILIZED

O N R T NCE I ———

DRUBK RNADRUADERH RO ShE RO ANGmpRihR IS¥H@§V6'IDL1@93 uirﬁéﬂdaﬁ
a sanple of the polyner are of ‘approxi mately the sane

Chemaéﬁmlatw, Wﬁéhlgmon BGsA9PDI yners are said to be

"honodi sperse” or "nonodi sperse.” [0200] The present

- [01%7hv é‘dan}owaues-scﬂulole Ipe}ymelrd arsﬂcna\tmcb thyse eff sileincthe b aad are useful in
Iene nono oxy- pol y(et hyl ene

Pfa"ﬁ?@% ?ﬁnﬁ j é‘frén RESTN H ) anﬁapasses species such

as sdE@ﬁ‘é%QTe@PJ‘§ d@@rabr‘ﬁnﬁHﬁchyé}&ﬁJohé%Ei ng?lgﬁ%lﬁ%eicg gt?c%)gl%ﬂs heparins,

of PEG are avail abl'e. See, for exa

etc.)vpely darvino a@hig)nnuplhygicld@zmﬂ@zs polyef1@g5) polFeaytiencid),

RN TR S WRE S

inveffion m&¥ bt bfaticedRenth Wwbt@r—%lﬁﬁl@ @S}y‘iﬂe@ wilhUbe §618 lihBfation that the
Systens, 9. 249-304 (1992); Zalip t{th Bi oconj ugat e
e

polymigs pusiincludpa pemt atrolysh theamaeﬁgm eqnmgate can be attached.
Phar mazi e, 57:5-29 (2002). [0201] The pol y(ethyl ene
[0198] yd\é¢t)10<iﬂsfef adtiviatiorf of prilyrgers loen aloo pe Gaind intW® 194/17039, U.S. Pat.

o S5 Rty AP Els Yop OIS eul B0 i

5,120 Joen awmowmloygcm @Rt Ndes, 2811%98 ahande v@@@@ﬂ%@ @9 Vynhffor
wat er - sol ubl e pol ynmer s such as PEG mP

conjwgabpg befvegen astlv pdymers 8¢ p@tm@/aﬁm@gulaumsmtor VIII (WO

ation of r ot
oun SEBIPL iR 670 AL 3L JlnBlShsione it BTG
4,412,089Y, ribohetdak@indduperoditid dRaiteRIWerdnoed & BUHPACEvc Biotech.
functj onal group- accessibility, each of which are

Rk ]d‘ép‘g‘rﬁg%% -on the size of the PEG attached to the

Er otein. This results in an inprovenent of plasm
[019%h Preferred water-selable palymans @necﬂmse Inywihmhsn sabsthntial prepodtidh of the

poly Bef EPIEERT ! pdr e BF R Potek aff ShsuPRiansie b W pwjspuar

weighy atetkp&imats. ardesd 10y MRemodfsherde” &aﬁﬁtﬁiodﬁﬁ%@acm 29:
113-127 (1980)). PEGylation of interleukin-2 has been

02
[ Ooﬁg?‘rhg %gees%ﬁ éh%'grﬁgisefui’l\tlgfr 1ﬁﬁ‘§tfa§é€m%7 reﬁi‘i’&ﬁ:@%( a?@ly\(étﬁﬁene glycol) or

monqmgthomggly(eﬂgﬁm)e) glyend) (BEBESB) at)lljugataf SaveFa(labh):@s and monographs

onthetei{%n\fe‘j fr r8n%t8{11 m)n Ionﬂag%l bo 'i§7éh ngq %r o%eq{ams

MacBirop trem. Pags. c@gnmm3732@98§)3§20&&94\4&11&%% Enzﬂ&%gy 135 30-65

anot her preferred ' enbodi nent he in vivo half

(1988¥ Véoneesitai. dEn@me.Mr@mbz dechmol. r14a866a8’é4(1Q82),| Ee@a,do Ieyﬂib,rCrzz‘zcal
Revz%% . Ir’] h@gc%}{%%g zfgt ?f%” ier ;E}%&B 0#45 %&ngﬁf)egglﬁ? 1 zg)tg%ﬁ]ggate

Cherpaptlisod 65 [( 093153,] andBhatiiG bQAS Phbimded) 57329 (20Y2)V 0
hal f-1ife or AUC i s best expressed as a range of

[0201] The poly(ethylene glycol) useful in forming the conjugate of the invention is either

linear or branched.

[0202] The in vivo half-life or area under the curve (AUC) of therapeutic glycopeptides can
also be enhanced with water-soluble polymers such as PEG, m-PEG, PPG, and m-PPG. For
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15 percent increase in this quantity. The | ower end of
the range of percent increase is about 40% about
w6/ 16200t 80% about 100% about 150% or abopCT/RODRAE/014254
The upper end of the range is about 60% about 80%
eKataplorehcniérlfticableigtion-s0ptotedns- with BEGHREGayletien) 26 094PEG (m-PEG-

st iR Rl 5 e S TR b s B fpHonaProup-
acceR$iBBiey) tead NYBKIhitl Bre RPerBica Y @6 4128 IHRAWT attdthad & h€'protein.

.preferred enbodi nent, the nodified sugar bears a B
Thisgeeiis|ie e ireprovemestiof plasmg halfdivep peABCs @ud énprotiolwistability, and

' . f tional ~pratein, A .
a de{:il%?sleg{é glgHJugﬁg%ng% ya’nﬂglggag}cc dlé)?ﬂ(ﬁ lggﬁaé ce eé g( de ?‘é%.ﬁ:vest. 89: 1643-
1655(199L 8 Pyuiek eotl Aes Cofnniiic Chomi P@rbol Pidr@arsIci®atiBAey.(1980)).
PE(&S%WUCLGOU des_and si ngl e- and hi gher-stranded

Jogjof injeslgpdon-2 haghgen repasted fe Bicreghe s FBiteBAPQteRdYdH vivo (Katre

et alt BREE R kQ7zP8Y:. D&sT & rltgg’7 -Qh%ﬁ@b?;})ﬁ !arﬁr(; ng%ﬁ%f gif) 4 ?{a’b}ﬁ

non-fluorescent, or enit suc
derivddufoore stcemorodidrat artibveyly di7ehas iapravedits aintorflocalidsttora@ itumura et

.l yor escent rker in ssay. reover, it is
ol. Bjealprapiapni Bebrccutito s oy LG B bl kel agp ficp eferred
embSSGRNE thd Y VIXCIRREHR S ta‘fbegtti@ GerRAEIRNVARCS waitr 5ORbESRIRher by 2
an otherwi se naturally occurring sugar that is
methpddifftheidventic®ls ooeabeaieleatntdo tireentviofhadilok e ATED bf thg non-
d ‘( e. I?%G\ bi onol ecul e, therapeutic noiety,
e“a%l&g%%m & moiety, etc.). In an exenplary embodi nent,
sygar. noi ety, ich is_a bionolecule, is 52 WO
10203 Aigdnersase pent o oouy o halfdife oroHlugAew axpsswdiap Akanee of
perc8itTh@Bske il ﬁlisc'dﬁ%ﬁBJ. "lrﬂégfw@f éﬂd‘%ﬁ%ﬁeﬁﬁgge %)?pe?ﬁegl% GRUGHE I9¥about

conjugated to'a peptide via a ne
40%i, alaen 60%nabqud 80%) atisiuo he0% caboas 15096 buhbdun 200%c tTihe iupger end of the

the pr nt invention can be derjved fromany  souyrce,
rn S ol %o E ok b 7% o v i abul SHL

or they can be_produced by = 5 synthetic nethods.
[0204} ptﬂEﬁ%@oE&ﬁs B@%Xdﬂ?l?%larp%‘?}gmdéé: 6rlin}0d b d0 b endd kD, are of
useiWﬁ@ﬁﬂgQ&ﬁir&%ﬁti&? effected by chem cal nutagenesis,

site-directed nmutagenesis or other means of inducing
mut ati ons known to those of skill in the art. Peptides
Biomefulgs i n practicing the instant invention include,

r .exanpl e nzynes, ..antj gens, ..anti bodj es and )
10205 5 M refErEd i becianh Aramed Lo EREP R BRiamegpeute. Tn il
furth¥P PRE:RIIHmboRik&HRY, theBigmblcRtilefi§ A8TRAbSI pldieinP&RYhesntigen,

.are optionally 10 the products of a program of
antibgidy epepéide.awoleist dcishe. . G nBdediidasoumurldogidds roligeucdendides,

‘ et t.ides, ;and nucl ei.c i ds. f use in

poly BTk} ST R B QUG ElR Ri) Telas 28 or

combdhitgithezof,an be attached to a sugar residue
conmponent or a crosslinking agent by any avail abl e

[OZOBEa?Eéﬁﬁechi@Hﬁle_cﬁféﬁ ARSIy H&Phh&%&eng ap gllﬂﬁ sakh 2ehfthal
through a reactive am ne, carboxyl, sulthydryl, or

amopt df dugtesepnoeihat thiay aneSnaguepriaiefoguseips o woregshitmarker & an assay.
Morgq?vg%,:ji i gteﬁeerra ynﬁjr%fe(r)rred % uds bsié)rtnglem?ltes(‘e fiaf: 'c|1re tnco)t guhggrspﬂ (Ia)gc%ption to
this preference is the use of an otherwise naturally occurring sugar that is modified by
covalent attachment of another entity (e.g., PEG, biomolecule, therapeutic moiety, diagnostic

moiety, etc.). In an exemplary embodiment, a sugar moiety, which is a biomolecule, is
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Nucl ei ¢ acids can be attached through a reactive group
on a base (e.g., exocyclic amne) or an available
whganan3zls group on a sugar noiety (e.g., 3' - OPCT/US2004/014254
5'-hydroxyl). The peptide and nucleic acid chains can
ct‘ihjhgétédl t&diBkentarth Vet thedtigatlikeearnd caspste is subssqueatlplbigupgated to a
r .the att of appropriate reactive groups
peptb e ¢ e %Hﬁlg?fjr%ge@@%ml%rl sey et al. Nucleic Acids Res.
24. 20 3%$1 3039 (.1996). [0209] In a further preferred
[0207}, JRiemefreules neetyi B picticingdhq kst Bwertpn ndierdssived fem any
p
R L
synthdate: mpethbdd d’dptldd&shah bblnaﬁmﬂ peplidesioy enutated peptids® UMlutadibns can be

f ggrlvatl eptide.that is delivered to the

€ e?:’fF y,eherpigaln “ICSIP’Lﬁ“F‘rﬁiéfFC*ﬁii BuisgcepisoRfSRTFasAnS of ducing

mut#{5 '1510\9{1 t sy é’ft§k?113ﬁ‘1 tRE R ngtl%és Qfelful it E)F&Q:tlf: gg‘i‘he instant
specific tissue wthin a se

mveehbuambmleb@br dmmplatemzxanes;) anﬁtgena,tantlb@chsst amalyectpt @8 YAntibodies can

be cffRmaifig! EomocTinel i a5t erisof bf deaitasye optionall

the ROEHARS sRHpBLADbRAKCRE lElutibRr g€t i Ng appl i cations
i ncl ude anti1 bodi es, hornones and |igands for

[
o287 Aty heRl gl 3l Al Mt B
conjwidttonbvitt fhe presdt iiffvansipnf bheseemdﬁ@il&, caf beattadted\t@ h)sugar residue

bi otin Iateq eptide.is el abgorated by the attachnent .
comppnieg,or 5 GogipkEIE AgEhi Y any i A PIAOICAE Y CLaaH. T SEMBJes peptides
can B4 cHBHILE

IRl iieh %2%1&”?%??2% et e F 334y} grovp- The
reac’avmgm)gp cpir whide rbapentide dérmemms, ortahe smmm‘maécuo thegmeptide chain.

Those,of skill in.the

Nuclgeddfiio B PR R bt el B EpRs CBorTRBIE AR oran

avaﬂé@leﬂ@@fdky@?roub e R e rhEiefie !, i3eSord thyBi RYD! ahElpRstide and
bi onol ecul es have therapeutlc proper i'es or

nucl@@taéﬁltqhams celnlzqﬁljnh%@erma@zm @n¢ er motestiice to allnw fow the attachment

I CCERs cal u r t he
or R AR RRIRHL A B, Sl bRk, Bl A G 24
303D80ﬂ%@99@xsn10f action is under |nvest|gat|on The
therapeutic noieties can have a proven action in a

[OZOQL Véia @h@lﬁéﬂ%&féﬂréﬁ EnBYdimeANhE iRl RAERER1ZE Q1r5c9 the peptide
ow desirable action in a given di sease state. In

modifiegityrthe ety ds abbdiimention tchaspehidicaiseus, ﬂ@rerbm e@hamsn@ﬁ]e delivery

o SR o oy PR SRRE R i L e

the ti¥Bhiee tThesstilvitiied éﬁé ferretb@hbddiment) thiaGlioshNEr derRetizddsicptitie
i nvention inclu drugs froma broad range of drug

deliveredste @sppeiiis figsug Wikin @ﬁglemd tippn Reried isleohinsad by derivatization by at
\/ e d

e S8 e FLOLEDEEA LDEERTR YIS PSR ey, g st sou

100% MmPrastntiyf, pfdfmcﬂaomnleeulbhﬂir tatrgetmgaéfp@hbeﬂ@ﬁ@ ireideaineibddiés,

b use as @ g f.luo escent marker in an assay. Moreover,

om?ocne§ andy sfarypelbsuttaceteeePids-use t herapeutic noieties

are not sugars. An exception to this preference
[021p]5 thp] atill;a &urgrer axesmupjery emhediment, there is provided as conjugate with biotin.

Thus, for example, a selectively biotinylated peptide is elaborated by the attachment of an

avidin or streptavidin moiety bearing one or more modifying groups.
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nodi fi ed by coval ent attachnment of another entity,

such as a PEG bionol ecule, therapeutic noiety,
walk@gnoxri c noi ety and the like. In another exepOpU8Iog4/014254

enbodi nent, a therapeutic sugar noiety is conjugated
Thiehapetid i ﬁsarn1and the sugar-Ilinker, armcassette is

o RO e S P e e ATt motey
Thoseftﬁfsﬁnﬁﬁtth@a@w Qp@s&&%&he@ t}%@ﬁtoszeﬂ@ NetivbQlihe @hfdE6ry of
species  are well 'known to those of 'skill in the art.

therapgutic mofetiex amqolplemﬂhqcnhmany tepooieslexne thermmmtic QU ties or
oteé%‘ildemc Press, San Diego, 1996; and Dunn et al., Eds.
P YMERI C DRUGS AND DRUG DELI VERY SYSTEMsS, ACS

m Ser.ies.Vol. 4 9 Chem
0213} e PR RSP RS o ireh SR o iBiehpe grghey can
be dﬁfg@ Qﬂiog@ﬁ‘k is BRR i@t Rﬁ%ﬂo%e ARt or 'n?ecﬁziﬂlé%ﬁ B@ gctid?l isbfder
fied sugar via a linkage that is cleaved under
lnves@a@on edhe thethipeutonmoictHgeenn havy a porvdh aridorsiniagivenddisease state or
ted to

can Bt gpdRtsigelidh i oo BieRBliEy Y wlth el nol JFafeterred

emba&ilie¥ RNE¥IBetR Hoicti@Hre E@GFounds AMGERER begl daeadd for their
l'ight, heat and the |ike. 30 Many cl eaveabl e groups

abiliy © iRigeashwith attiseuespfichoie.e Therapeusiz anqitéss, whish 2 useful in practicing

e AR Brgo P AR S A5 B it AT A9 9Bl BBy of

pharﬁiacallogl.caﬂactltfmnBﬂeferre]iZHera&lﬁc Y2fdet(ct A8DYsserBally Zidh-fRiorescent, or
al Eur. J. Biochem, 155: 141- 54 WO 2004/ 103275
emitspgh ggg@lmg} amayif O ﬂll?m@q@ggjhat they ayg inapprppriate for use as a

o P 851 G081 90N, ERIN PP

moigiee thalt ateheit almm I An exaeptivre® thisgirefdencd srthewsenyflasugar that is

modRg DS AlS 5P Mk o PO DSBS i s ol Gerapeti

mo1ét§’| disMoBS £B1eBORId 188 liké.CIrlhnotRE BRIKIAS &fodiment, a therapeutic
derivatives, dcetic acid derivatives, fenamc acid

sugad erdiatz s mmgatﬂdnh e ﬂnytkcrearm(»nyllthecsmr-ﬁnkm @i &esseds issnbisequently

.0XIi.C . steroidal t nf | apmat or dr i ncludin
coni e et BaR AR AL, bR VRO st ami mi ¢ dr g
fri rolldl ne); antitussive

‘ . chlorphenlr
l021§f §4etb%dsgo coalélmrtﬁ%@%%mﬁ diagBestitiseris Fo TS 9 ther gpecies
are Wwall P&} rﬁl@é&@f KifiNh kRS 4#F. 1 $deC §o§j Eﬁ?ﬁﬂé EIO anson, BIOCOBUUGATE

met hdi | azi ne an tri meprazi ne I'nergic
TECHNIQYES, (AecademicstrepsoSanDivgp, H96omidiunhedt EdpiRea.,yMERIC DRUGS

l.evodapa): anti-eneti nd ant aus s.(e.qg. . .
A DR AR B TS & RGP B s ey O A g Chemical
SociefyonexhiaghUDX.(1999. . benzphet am ne, phenterm ne,

chf or phent er m ne, fenfl uram ne); central stinulant

u .
0714198 o AR PR OATE P e
sugad viagslirlege that mrodnaaarthe;r sq:ieaztcéccrmlmmhe Ederaplayy ennduimns 1nc1ude,

enca ic 15 Iocker dr

but a?% ngt' 1911'112%4 f9pt &% %ﬂtedd ;2% é%é»e ét?’g{agﬁ] E%t?%{m gdo cytaB%ffafmreg the

pres@&td of bRt Rle)enz iRk B O Sdrkse, Eydugﬁse( Bxidase), rﬂéh’f IHRQIUhd the like.
anrinone and dobutam ne); anti hypertensive drugs

Many@legveabéengnoapsr ark known in the art. See, for example, Jung et al., Biochem.
Biophys. Acta, 761: 152-162 (1983); Joshi et al., J. Biol. Chem., 265: 14518-14525 (1990);

Zarling et al., J. Immunol., 124: 913-920 (1980); Bouizar et al., Eur. J. Biochem., 155: 141-

54



10

15

20

25

30

cl oni di ne, hydral azi ne, mnoxidil, guanadrel,
guanet hidine);diuretic drugs (e.g., am|loride and
whganaaedhor ot hi azi de); vasodil ator drugs (e.g.PCT/US2004/014254
dilti azem am odarone, isoxsuprine, nylidrin,
157 sI8aydlatine ttnd Rigk afhelin 121 208210 986); Btewwnidg egd., J. Immunol.,

oergot am ne, ergotam ne and 20
143: r@?ﬁ;}ﬁézﬁg%g antiul cer dr ugs (e g., ranitidine and

ci meti di ne); anesthetlc drugs. ( . Ildocalne
[0215}, ﬂ}&%gﬁ 1se it F@F%p@b@pwges g}pblgg,aﬁoh gjample, non-steroidal anti-
g [
1nﬂaﬂ{r¥]£éttt?1§/p({rlﬁ€ss@\f§, Iﬁ%s‘;} o §hé ﬁsglﬁg)c%ﬁog%%aﬁl? Zbg%gfegfgﬁ BoACthe
folloveng tategorids UG, (peo;gomc acidldetivatzsmontickeid baivatiyty fémenic acid

derl%%gfé%gyﬂﬁggl g%hf))];}ag{pg}qocf a@a@?%gié 1Zc|@r?1e) stle?o).%gaﬁlantl 1nHammatory
drug§ MR RROEIS & Bsonk L HP ﬁ{%rlﬁél &ﬁlhlﬂﬂhﬁ%ﬁ’@&ﬂug e %@H%ﬁfamme
ARt I r o

5 thiofidazine and trifl uoperazine
trlprdhallgs) patittsseecdrags (@lg,, @mromamg@[han,anﬂmpc choatphen anid

ntiviral drugs)., [0216 tj.m crobi rugs whi.c
carbRbnbare S bR A3 37 o ristidiipine Bt B! tuichofictaic
drugs Q&P 0§do%b1%ﬁ'uhé1 %‘trb'ﬁﬁe Hoﬁ{atl%?ﬁl'éplle%do%ﬁﬁ LRIt aad lcu‘,{’unauseant
acceptabl e salts qui nol one drugs,
drugs (pg-otydiciei meclrmef, phiﬁa?cbmazm@tbruahzym)s arwrexic drugs (e.g.,
tric

ben Gl By Ehcrefft Gl b R R BRIt arugs e

ampRetyinte! ﬁl@ﬁﬁhipﬁ@tamﬁ{d ﬂé‘iﬂfﬁéﬁdpﬁetamﬁiéﬁﬂ’@ﬁﬁtﬁ)ﬁphéiﬁ&ﬁé‘) ghtit@rhythmic
i sot hi onate, netroni dazol e, pentam dine, gentanycin,

drugg é@anpmpﬁnololl pm@lﬁy@m, dlﬁmm@mybl quieidingeetteainadd)nB-adrenergic

eI T N —

drugd %e. YOI Rdhe, Qﬁ@ﬁ%n@éﬂa 466204ihE)1 é@tﬁf&tperter{sﬁ/e cﬂnl%s@e SXMGlapril,

drug noeities of use in practici ng resen
clonjdiee hy drglazing cmingaidaln ganedisl, eyanehi @lﬁh@@ff(t@ djugs (e.g., amiloride and

hydr%Qlilbl%ﬁgﬁﬁgejg%sggﬂ%or dljugé'l(g df’i dlﬁ%zeontl fnlu§ %gh%ggdxs%prme nylidrin,

tolaztoané) bnd W@ﬁ@@b@ﬁ&b%ﬁsd&toﬂlﬂﬁgﬁ (%@n dﬂwd&lsﬂrgdtamme ergotamine and
interferon) anti-estrogens anmoxi f en)

met}a’rlﬂei%}é?)a%}ql‘ieégf%gé (@& rw%%%nda‘empﬁgn@t ﬁmsﬂ@klatd@gs (eg,
hdocfﬁﬁx{ éﬁlggflgz&léfﬂenaﬂox% [dehiag Utﬁﬂﬁd}g)e% d?ltla &ﬁt%g%%ﬁtg{fqh{]pramme

2SS ate radiol sot ope s for

desud‘amg'[wamﬁr)qmﬂne mertaypyilina)y ﬂanmnllxﬂyahda sledatlxe dm,gs sagh as
.cin, .geldananycin, nytansi - 106
chlo la7¢Ry %|bﬁgacyg?%meeh%&ﬂ%ﬁlﬁl(%nﬁu%ffm %ﬁ%@%ﬂ@%ﬂ%ﬂd

r a

p on?arigle?giéﬁﬁgsﬁﬁggﬁncg%ﬁgs d; 2&&&%&{@1&%{;’%? g‘lg@gﬂtﬁg%lgen e'"HMcﬁ)teYidGI tholindone,

thiomdzinadind Itl;lﬂllumgmzmeb caatlnmgbal drogs (aotibactarial datifimgal, antiprotozoal
dsqmat F@%}ati n); nuscle relaxant drugs (e.g., 10

and aiyial A cycl obenzaprine, flavoxate,

phenadri n i daveri ne,

[0213[t dyytinygrob kei#l sﬁ@ &svtsf{h;a?gpr evfg{ %ﬁgmsr?éﬂoamﬁéh%msem

|
com@&ﬁ tj}l1osp lcrl}ﬁ%tfgr %{ﬁ% gﬁp onoaf Eyfpﬂﬁg%ﬁl.eﬁ% 2 dﬁ -lactam drugs,
qumomnpdu@d’sélpmﬁﬁm{ lnﬁﬁlomciuieahé)mgnweugsr&@cgl amlka01n triclosan,

doxymﬁz rené g%é%%g:sm (cﬁgg]gqxa(ﬁtgqglcﬂg)gé éﬁg:o?g/tletrgg}gcrh%g ! c?llndamycm
ethal'ﬁ%gﬂ'op )fﬁgé:rﬁﬁlﬁﬁ:tl%tﬂl%ﬂte, rﬂ@t%ﬁi@atzefe? pHtarflid@Re b &S ah§eid; kanamycin,

gl ybdride or
lineomycin, methacycline, methenamine, minocycline, neomycin, netilmycin, paromomycin,

streptomycin, tobramycin, miconazole and amantadine.
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15 chl or propam de), anabolics, such as testol actone or
stanozol ol , androgens (e.g., nethyltestosterone,
Wo eatasi2es one or fluoxymesterone), antidiuretiBST/(82004/014254
,m%ginopre55|n) and calcitonins). [0219] Al so of use in
(0217 @th@ﬁtﬁg rionsgBitt-dee!ia peaceising olyepreseneinyention include antineoplastic

i S 0SSR S s ot

doxHHGRin2 81x40 c?&Bﬁio'@fﬁMﬁQ SusHEy @?ﬂl'aﬁlll B- @‘?ﬁt@ff@oﬁfjﬁlﬁf‘ Estrogens

| evonor gestr el roi d agents l'i ot hyroni ne or
(e.g| emoixifgn)o thrm@tabrrhtfw(tejg- tﬂlyorcmrainh getiodreg@e gnercaptopurine,

nmet hi | e); ti. [ rol act i dru
thiogRpie ok R GI O T8 Har ot Lo dors-BHsad st foppoth
dlagﬁ@§§£r§i ﬂhé‘r)apy,%ﬁtc@ﬁjhgﬁe& foxths; suclBk PMine g&@ﬂ%\‘ﬂﬁﬁl %ytansm CC-
tocin) and prostagl andins, such as m oprdst ol

106%It dwcaniycinsy Chld¢heapycigtaod eqlated siradteres e malhtgmyether%
[0220] Ot her useful nodifying groups include

[0218hmithe rxxtapeatic npidy ugsalgebea hornaotei(higs tnmofmmrogmtone
cel. | taPI lizers, .such $%| odoxani de_and/ or cro

estragiqly IgiRrelife mpgestialy qohietidryprsRBatasialink mutshg Zeksant TS (e

cmn%é&ﬁr&oeﬁ‘olo%ﬁ%a?ﬂﬁte hﬂﬁ)‘%ﬁﬁe ﬁ?ﬁ&ﬁﬁﬁﬂé PaFaverine, mebeverine, idaverine,
hyl preedni sol'one, becl ohet hasone, “of cl obetasol ),

r1t0dmnstcaphmnexylateadamxg>dﬂmmné agwnglen); antispatmalindrugs; bone-active drugs

i tidine ressant
(e SRRt P b e 1 SR BB BB SRR st ndlocrine
mod@Rtihg dRfgk RTEREtMcERIveY (d ¥ etﬁﬁh@&o@%ﬂﬁﬂ}l’l'e@@ﬁﬁol norethindrone,
et odol ac, ketopr ofen and ketorol ac, 4dre also of use.

mest@ﬂﬁ)érdemgﬁg@elomedrgéyprﬁg@mpmﬁ)mno@ﬂawStqf dizhetes (egegtyburide or

ool SOR Al 108 silhoroh Sy TR Toiok s bt P e on

metlgfiteitostedone destoratse d0RDkymebte@RB); hatidiuteties @l@adesﬁiéﬁ%éﬁn) and
and the nodifying group are |inked together throug

calcifofiny)se of reactive groups, which are typically
transformed by the |inking process into a new organic
[0219]n e&lsm’falsegm mmr@ﬂen@p@mt@g arestrogenspgeabtthylstilberteol),
ondi t The

el POAR Rt el BloRy Bl fR0R, Yl i o R suoh s

norefl@gdrbhe) @t}?ﬁodllb}? n&kegiAdron®)i1&loyiorgBedt! thyfidaEsnRs(edN diothyronine or
cl asses of reactions useful in practicing the present

levothyypesing) oF antirthyrejé aeends (qg. ¢ methimazeln); antidypriprolagsiagmiq ¢rugs (e.g.,

bl SEBLABRES, OB S o A SR iyt

methyﬂnrgmncﬁzawafrmyfoome and\piosfaghndiagadch mﬂ&fprcsseélaalpmtayml or
mld condli n@&yselnclude but are not limted to
dlnoﬁ’iﬁ’é?"é&m‘i‘mas@ éflitutions (e.g., reactions of
nes and al cohols with acyl halides, active esters),

[0228] e Qthgphpiul modifpagigrenps @rrpsl,ucteemgnunomdni;ﬁ@g ﬁw@ {¢-8n5)
Y L B AR RS NEhSIBRIR T

triangdheb ] brhe) BéclotﬁbtﬁSﬁ)na,mbrtlﬂinb edextumethdtone e}ﬁ@ﬁﬁl&ﬂﬁﬂ@ re

di scussed in, for_ exanp Mar ch, ADVANCED ORGAN C
methylpregriggigne, b?‘&OfE%FhaSOBIW Olvheéaﬁol&a higiprgine i anfegquists @as;

fam $TRAARORQ iR Wﬁé%ﬁﬁnunosuppressants (e.g., azathioprine, cyclosporin), etc.

Groups with anti-inflammatory activity, such as sulindac, etodolac, ketoprofen and ketorolac,

are also of use. Other drugs of use in conjunction with the present invention will be apparent

to those of skill in the art.
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15 TECHNI QUES, Acadenmic Press, San D ego, 1996; and
Feeney et al., MODIFICATION OF PROTEINS; Advances in
w@hewilai2ry Series, Vol. 198, Anerican Cheni cal PGDUSBDY()14254
\ashi ngton, D. C., 1982. [0222] Useful reactive
Preparhitiot oMb digedibiigiiFendent from a sugar nucl eus or

i ncl ude, re not lim

‘ d 20
02415 o £ 2 e RS 413 B i Boppiet b hodapigfer through
the 1s8 ®If vehicties %ﬂégﬁs Rfichl dr8tyipRchl P%ansibhﬂéﬂjﬁ}p%)é %%Rﬁig"ﬁrﬂ&@@mto anew

esters, roxybenztriazole esters, "acid halid
Orgaa@yﬁunctiqwhﬁ@blp e5Speeigh wétmeacpvmmdeo phmrglbgleslbereéevant

con éﬁ/ X q@lsbgﬁ%actﬁéﬁ%{%E%ag%g%ué)?se ﬁv% fegl&x?%ugy; p%sn&or} on the sugar

monﬁyl RI‘eSthVetghﬁrp@ anétlsddy defeacttdng usefdbin(practidalgaBb kitsent invention
V\herel n the hal i de can be | ater displaced with
are %enﬁ@lplv mithat are welbinevayiarheart of biecenivgnty ehemiptrynCwaently

favo?TcﬁOXI %Xé( r@ﬁcﬁloﬂﬂé@iﬂgbltel%lﬂl e?&iv%@u%ar‘iﬁ&% a2 tho ?é wWich proceed

i on resulting’l cova
undatrelatvate ntildafonditione Wl lmse iz lade, biterd notdinhitsdab ngél@dlﬂnbcf

t.he. hal t hi | whi ch
subsHSIAB L& B 1epaHant f BieR g Hophet WhRHE Halidth petinhsstond,
elecﬁé‘ﬁﬁh@&bsﬁﬁﬁoﬁs’@@p | e%amﬁﬁl hdfiof] a‘&ﬁ%ﬁ@ﬁog&( ) caPd HEQ¥ G and

ket one groups, such that su sequent erivatization
carbps-hp@mmn mul(hlpie béwisrtaizi, Micbdel cacton )Dleld-eaﬂﬂmadddiltiiﬂl) These and
nes

otheB B TRcsbBY s STCRSsER i sl Mo R0 Qftanic

CHEM)@T&QS}rd(Hd MioBn SHedy &%‘éﬁ@ NSAY 0AS 16%3; Q{B'i‘ﬁlgns%‘ﬁdBﬁd&ﬁU@éATE
ilthl um addi tion; (f) sulfonyl Ralide groups fo

TECIM@E)@& lﬁaﬁﬂem@é?:fPSSDﬁarv@tngakﬁ%esnd Fesneriaaty MQDIFm:AfrmNﬁF

PRozﬁg%p‘?&@ngeg AY &Tf Igl?’?’ogI I&’l%é’u 1?59255 Aé’?mélgljlpglggfl ‘iﬂf?ﬂcw%c yl

Washilgtohe B, C.( M982ani ne or sul fhydryl groups, which can be,
for exanple, acylated, alkylated or oxidized; (i)

0222} kenesul rabii ﬁ@ﬁﬁ@t‘i‘oﬂéﬂgﬁh Pperldeht B4R 1
[ hm])écl Oaddlrtl (;ns acyl ati o9 p?\/l chael q%ggagélgftey%ﬂrm()dlfymg Brovp
inc

dbl(tja)elecﬁémltﬁésﬁo whi ch can react with, for exarrpl e,

S e NG AT

parti ci pekRlrdRsu@ininidd @tér@ %h%‘ﬁtbﬁybehﬂt%a&@l@‘é&ﬂe&nﬁmd halides, acyl
necessary. to assenbl e the reactive su nucl eus or

nodi f yi Apidagles, ghiocaters prizitrppheny! esters, eBiot.i alkenylLi pdeinghand
group C%ngac@gt&tsect ed fromparticipating in the

(b) hydroxyl groups, which can be converted to, e.g., esters, ethers, aldehydes, etc.

(c) haloalkyl groups, wherein the halide can be later displaced with a nucleophilic
group such as, for example, an amine, a carboxylate anion, thiol anion,
carbanion, or an alkoxide ion, thereby resulting in the covalent attachment of a

new group at the functional group of the halogen atom;

(d) dienophile groups, which are capable of participating in Diels-Alder reactions

such as, for example, maleimido groups;

(e) aldehyde or ketone groups, such that subsequent derivatization is possible via

formation of carbonyl derivatives such as, for example, imines, hydrazones,
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15 reaction by the presence of a protecting group.

Those of skill in the art understand how to protect a
w@aootitaazrar functional group such that it doesPaDUS2004/014254

interfere wwth a chosen set of reaction conditions.

For exafigihgerbgrongs @ff* Q’Xirr;@sm’re’éa: $ueh mepcbapsms seEyighard addition or

exanpl e %lﬁﬁn% PROTECTI VE GROUPS | N ORGANI C

SYNTHESF%‘ b e Sons, New York, 1991. [0224]

AR gﬁutgg?o;@g&sg&%%r@agwﬁ s S St o form

pr acti Cisilgorfabifedddf €esent invention are set forth. In the
exerrpl ary enbodi nents, a sialic acid derivative is

UL kY BR8] Ak OB bELIG! BSocke MR OGR! il Rcted with

ocus I SCussI on
SI al i ¢ acyldhabldesi vati ves is for clarity of
illustration only and should not be construed to limt

t héh)sampe opkultineirylprenisi @hich ThOBE fof exailpld, lacylbtetiNakbfed or
will appreciate that a variety of other sugar noieties

can be 8814i%¢dt ed and 25 derivatized in a manner

analo ous to that set forth using sialic acid as an
keneggrhichesearidergonforexanple myclvedditions aeylatiom Mighael

for nodi_f, al act ose, glucose, N

acetyl ga?%li?ds H*Re and fucose to nanme a few sugar

trat i.ch are readily nodified by ar
r egi gﬁl?%@awﬁ?ﬂb@g teagt avihy {Lﬂf CX3IANI) HIINgS ot cgmpounds.
Curr. Med. Chem 6: 93 (1999); and Schafer et al., J

[0228) 9. THehedBtivé RincBéndl %QQQ)); kan @cﬂd@@@éﬂch |tﬁht%yedbeﬁ6%lp§ftié1pate in, or

enbodi ment, the peptide that is nodified by a nmethod
lnteréfrre i, thencastipnohecessary iglayssopupthedeactive sugas np«rle@nmemlodlfymg

o ST S b RSP ke m

reacHOWIbyTHIRIPRéSeAdt fel ﬂrﬁteét@n%gmu@'@l&‘s@df sitill iRthd 4t @nderstand how to
translgenl c ani nmal contains N- and/or

protes! pipARisHIap fingtieeal @Rup syeh Hiahitdecs naiiterfereavith a chosen set of

reacﬁéﬁ:?c;?gt @ngi%@%g%}ogc e gﬁoteg 1}é§9§1%ﬁ§§ H%‘é 'fgrgpx%ﬁl%ﬁytg}reene et

al., Rmmtaarmﬁ UROBPS BV ORGANIC Sg'alramls;s’ehr[ B4 legtuse Sonad) Nesv York, 1991,
PEG yl ated, PPGylated or otherwi se nodified with a

[022apdiTh HRdiGusiial ihat ftlotrs, 4 &mm%wm rrﬁge@o? indddied  sugars

aci d derlvat|ve|ncue INOO
that gresefl i pragiwingthopresent(inyeatian aigset fortht é@th@rexemplary

embﬁ('ﬁfﬂ‘é f*ﬁ‘ &1%@ Qﬁlﬁi ldErY\JzatRIE 1 #B%& Eﬁhﬁ guge{g enﬂé‘l?:ﬁ? }Sof: \k’féiglfl gl% modifying
groupts sitacheh dT lidhfe ciF(E th® dl@él}sSloﬁm}d siafli¢ atig deri@ftias eafo klarity of
illust?gt(gon only and should not be construed to limit the scope of the invention. Those of
skill in the art will appreciate that a variety of other sugar moieties can be activated and
derivatized in a manner analogous to that set forth using sialic acid as an example. For
example, numerous methods are available for modifying galactose, glucose, N-
acetylgalactosamine and fucose to name a few sugar substrates, which are readily modified

by art recognized methods. See, for example, Elhalabi ef al., Curr. Med. Chem. 6: 93 (1999);
and Schafer et al., J. Org. Chem. 65: 24 (2000)).

[0225] In an exemplary embodiment, the peptide that is modified by a method of the

invention is a glycopeptide that is produced in prokaryotic cells (e.g., E.coli), eukaryotic cells
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OH HOH2C COOH HNO OO) HO NHOCH3 O ~ nO- 10

in which the index "s" represents an integer fromO to
wQ@ego4anx27sn" is 1 or greater. [0227] | n SchenePdr/usive4/014254

amno glycoside 1, is treated with the active ester of
mtlédipg péastionammanmn eiide.ge GHO cellsy,airnie) trdesdexiztanweal and thus,

conyerti t ugar am ne residue . into. the i
Contats’.s}f\géaé)ﬁg %Eﬁﬁﬁ&?lgeia@ nazide TBAIRS VichiTa dnooipletely sighgated. The
lig8sageiiakidt Shiih eSSt BE sWcbierite BlofRbaStiicQcianiUoain; i
Olga- hydrl'oxy clar boxyfc”lgltcelt’ltzé):a %:or?pog%d 2 igljdgdéln\c/bg)r taérgn%%temmal
galagtese residue sprobrIPIRG-yOMR, RP&-ilatedi or ettieywish encgifidowitioh modified
; liCNPi' SA synt hetase, followed by catal ytic hydrogenation
S1a 81actdhe CWP derivative to produce conpound 3. The

' intro d via.fqoromation of the glycine adduct
[02%%? %ﬁem %Eg}e %ialil%%%ggﬁffvapﬁl Wschnent by reacting

compound 3 with an actjvated PEG or PPG derivative
(e.g., PEG C(ONHS, PEG OC(0)0-p-nitrophenyl),
produci ng 20 spe€i*€s guch as 4 PF"5, respectively. 59
WD 2004/ 103275 PCT/ US2 4 Schene 4' "' OH 1.
CWVP- SA synt het ase, . Z=@ yci ne-NHS HO OH
2. Me2NH H20 or Et OH NeuAc Al dol ase, pyruvate

HO 0 0-'Na HO OH Z~N-~- 102 NH2 N2\ N
INOOO _1I1lI NO OP-OO0 N PEG C- NHS HO
3

O ' Na

in which L is a substituted or unsubstituted alkyl or substituted or unsubstituted heteroalkyl

linker rﬁoiety joining the sialic acid moiety and the PEG moiety, and “n” is 1 or greater; and

in which the index “s” represents an integer from 0 to 20, and “n” is 1 or greater.

[0227] 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
adduct is utilized as a locus of PEG attachment by reacting compound 3 with an activated
PEG or PPG derivative (e.g., PEG-C(O)NHS, PEG-OC(O)O-p-nitrophenyl), producing

species such as 4 or 5, respectively.

59



Na HOO-"NOHII HOOHOO'Na HOOH HO O 0''Na HO OH
0O ~(NHPEGcamNHO HZNOH3 H 0 CH4 0
W@RD4/$43235 NHCOCH2NH2  CMP- SA- 5- NHCOCH2NH- P E GPCT/US2004/014254
PEG OC( O) O pNPC CMP- SA- 5- NHCOCH2NH- C( O) O- PEG 5 (0228]
‘Sthbiie 41" sets forth representative exanples of sugar
nmonophosphates that are derivatized Wth a PEGrYA f2RGse, cTp

o t% Hyag, Se.eug h hor none Tt ant s E‘an be Ao iHeo or EroH
fhe 2n<eﬁ1¥t0\nhoxaa‘e pReheme do dwatives are
i ¥d by art-recognjzed ee, fo ,
Keppl erveedal ., d ycobi ol ogﬁl 1R (2001); and l
O he

Chartér et al., dycobiaqlogy 10:2 1049 (2000)).- NH,
am ne reactive PEG and % anal ogues are commerciglly |\N
avail able, or they canl prepaéed by net hods reapdll NS0
accessible to theseo i 7 hesart. Table

N2 N M@ Ol Pt \J1 N o Bt qcp o ago 1

oONOHo R HOF F=0H R0 0 S
TN O 10 CMP- SA- 5- NHR@N/ﬁrrNeuA%*-g OR
60 WO 004/ 103275 PCT/ US2004/ 014254~ NH2 NFQCI\@MKNI%OCHZNHZ

9ﬁﬁp-‘sA-NQHééC}9mﬁ’—@Eé /0 OP-O47HO 9& o%-;'}@ .
CMP-SA-5-NHCOCH,NH-—C(0)O-PEG
5
[0228] Table 1 sets forth representative examples of sugar monophosphates that are
derivatized with a PEG or PPG moiety. Human growth hormone mutants can be modified by
the method of Scheme 1. Other derivatives are prepared by art-recognized methods. See, for
example, Keppler et al., Glycobiology 11: 11R (2001); and Charter et al., Glycobiology 10:
1049 (2000)). Other amine reactive PEG and PPG analogues are commercially available, or

they can be prepared by methods readily accessible to those of skill in the art.

Table 1

i NS0 i
0—h~0"\ /0 0—F~0""\©
wo' N:w w0'+Nm
HO = —0 O *Na HO OH R-O =—0 O "Na HO OH
R-NH—y © AcNH °

CMP-SA-5-NH-R CMP-NeuAc-9-O-R
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HOOO Na HOOHRNHOO Na  HOOH R-OOH 0 ACNH OH
0 CMP-NeuAc-9-NHR NH2 CVMP-KDN-5-C-R1 "N NH2 O O
WORRANA7TD-P. O ONO OP-O0 OH ON RO OH O _+PeT/US200014254
Op O+Na HO OH HO O 0-+Na HO OH ACNH OH AcNH
CVP- NeuAc-8-NH R CMP-NeliAc-8-O-R NH2 NH2 O |
P- ON10O OO 1% o P- N o HO NHR o- N
OR p +N HO O O xNa, OHO O O "+Na HOf £f i~
ACNH OH @ ACNH ¢ 46k NeuAc- 7- NHR NH2 | b
CVP- MM%W+NNHO oN p ~ KRINH SO0 o "NOu&o0
QIN 0 O-f0 RO OH O " ° J HO Obho@-Nel,C~0(]
ttt---111 HO O O +Na HO OH HO O O'+Na HOO—lACNHONHO
ACNH O R Mib-Bon.s5.0R " CMP-NeuAc-9-NH-R A 2
2
A
I}
i fr\l\’go R-NH o——lf_:o/\CjN °
R-O o——l':-:O/\ﬁ HO%% *T\IZ HO O
HO s —0 O *Na HO OH AcNH OH
@]
ACNH—"0 ‘ CMP-NeuAc-8-NH-R
CMP-NeuAc-8-O-R e
NH, l \)N\\
fi o—P-0— 0l ©°
0—P-0 o N0 HO NH-R 0 *Na
HO Q-R (Ij +Nm HO i —o0 0" "Na HO OH
HOAE—07/ )r0*Na HO OH AcNH—, ©
AcNH—, ©
CMP-NeuAc-7-NH-R NH,
CMP-NeuAc-7-O-R - N\“Nz i
o—-&o cl NS0 O"'l%"o 0 o
HO OH (ID"'Na/\Q N °'.++Na/\§—j
HO :—0 O *Na HO OH ) © 5 O""Na HO OH
AcNH o AcNH NH-R
O-R '

CMP-NeuAcd-O.R CMP-NeuAc-4-NH-R

[0229] The modified sugar phosphates of use in practicing the present invention can be
substituted in other positions as well as those set forth above. Presently preferred

5  substitutions of sialic acid are set forth in Formula I:

NH,
B
0 NS0
1 9TRIOTN\°
s R2-Y X-R O *Na
R'B4 £—0 O0"'NaH00H
R™-A
ZR® ‘ 0

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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CVP- NeuAc-4- O R CMP- NeuAc-4-NH-R [02291 The nodi fied
sugar phosphates of use in practicing the present
WO po0andi2en can be substituted in other positiPOFUSR04/014254
wel | as those set EOR%h above Presently preferred 5
or diftednti tFle" é}ﬂnlsols:rR i d{ aundd{ acmemt Ht mmtatmsnhﬂé&rr palymaer,
L\N O P-OQ
ther@p’{g%gy F@for}g\oléclﬁe %ot@iﬂ) moiefy V@ﬁlltegﬂat}ye}ys tlépsp §yﬂg€(ﬁl§ represent a
11nk&’r tRMAs b(WﬁidQB a'v&at&{s%ﬁ&ﬂ@ﬁélyméﬁ kl?e@é;féQtlé frfb‘f@ty,%mmof@&lﬂk or other
, (),|nvvh|c each R is a nenmbe
m01¢t17idependently sel ected from R -R5. The synmbols Y, Z
10 A and B each represent a group that is sel ected
[0230F o Bxehplagy mopetee titthadied ko ﬁlb((mﬂgjugates dibdoseddmridih ynclmfe Pt are not

iy o R oS ORI, SeheEt o 21 e

carbE’%%zL@@Ofr&pp-E@?‘PPCPHerWaﬁ(f«%r gt alk-glll‘-?P@/ HQQLP?CI} acyl-alkyl-PPG,

R4 and  R5 represent a“wat er - sol ub
alkyb@%glﬂ’é’lG carbmﬁﬁé%ﬁ |acylfﬂi1®t merabmctrmhemuese dimgnostivanoieties,

B o BB b 5 B BB et St Lewis
X, FOFe VOHY bt dteifi®)icBbydrofinORehi@k eman MG hin, BéRInY; anfennary
[ 02301 Exenpl ary noi eties attached to the’ conj ugat es

oligefiagdhaidesd peidides and thellilrde Mathads f eoniugatingithg vastbus opodifigmg

groug (1 y ?qtc P(afr?dlg&% gtgl a‘géEl e'ééﬁ CX,FC%%&% Yo thB Eg%f yslkllbéaéhe art (POLY

(ETHML}ENE BEGoL BEEMLMRW BidvesN{ALAND BbkigbrdAPQ pratiTidRRE. Milton
acyl -al kyl - PPG__ al kyl -acyl - PPG car banoyl - PPG,
Harra%ﬁﬂ Brsgim Rube Coapeut992; R@%(ET&(LEW %‘ﬁ%&)l@%%% ANB,

S t h 0

B e 8 il R T, RS o Sitser [P 880,
Amgqricat éihmsucab&mmeiypl 997;1Hekmrﬂbla rBIOd@ﬂJ([jU&tAaEI TEaﬂnblgansl Acaademic

i Nf eqr.i ns, te sacchari des eptides an
Presg, E% %IR%O’ RGBS & 6L %%a?@ww%%pgm RBHE ELAGRY

t

S P oS ?@‘F“ﬁd‘?ﬂ?%fM%%ﬁ%@?ﬁ#ﬁvﬁﬁﬁ%%%@fgwn DC
1991JHEM STRY : BI OTECHNI CAL AND BI OVEDI CAL APPLI CATI ONS,

J. Mlton Harris, Ed., Plenum Pub. Corp., 1992; PCLY

C 5&5 7 E GLYCO) CHEM CAL AND 15 Bl OLOG CAL
ro fny"éA RS, J. MIton Harris, Ed., ACS Synposi um

[0233pr iPe§palRion@FChe moMERH §@g|é_1r Ehab Gthe SREAREYS tHeYSésent invention
Her manson, BlI OCONJUGATE TECHNI QUES, Academ ¢ 'Press,

incluggp attychgisnt afgomediyiag Biawn te s sugar resine anpEorNERR Gtabl sdduct,
whid\Pa Ma@%} VEﬁXosyltransferase. The sugar and modifying group can be coupled

by a zero- or higher-order cross-linking agent. Exemplary bifunctional compounds which
can be used for attaching modifying groups to carbohydrate moieties include, 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
illustration. Those of skill in the art will appreciate that the discussion is relevant to reactive

groups on the modifying group as well.
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SYSTEMS, ACS Synposium Series Vol. 469, Anerican
Chem cal Society, Washington, D.C. 1991). 20
w@r@aaedrnki ng G oups [02311 Preparation of thBCT/US2004/014254
nodi fi ed sugar for use in the nethods of the present
[0232 &4 pxsmnpl fifycsira@is isotes nvenioratfona frapmtpteyted gulfinyaingd dnto the

sed] S Sefoptin oy RSt SrOP st B ey ana
pynﬂﬂditﬁmbm@plgﬁael Bndfen ae% RephEdhe sBith Exgirﬂ%p forRiation of a disulfide
hi gher-order cross- agent. enpl ary

bon%wthr@@wh@wlﬂwéwb@wﬁmnm ing goUpan be used for

attachi ng nodi fyi ng groups to carbohydrate noieties
[0233hc|IGHBDP biﬂtrimwmalbmffectsi thw': aleitit}t d thcbinbdrfmﬂlsugml to act as a

glyc@al%}/érés%eg & nﬁ% a%( 5 g>|ng |)of cgc% t net lsqfa% g-iminothiolane or
N-sﬁdﬁnﬁﬂnngﬂ S%‘b@t@hﬂl@ﬁ@tzﬁé (Mms ﬁqrseml BfH 8B A e kWi N

ITterature. for exanple, Lee et al.
imingthielgeeriesets yv@la)rlmegs @nnuegsgytantghmcplapogattmglan unpnﬂd;cted sulthydryl

onte @6 Reohiind PRue” S RARATEla Oup oy Thingp

incoBardt8s 3 protdched SubtheidiS L wafieon littredeat by 19068 usihp By aRAGINE: to
oups are treated as benign on the sugar noiety of
pr0<i?—lﬁ‘é a fige sWfydrddiln pach casryHlie Inqurpomisgisylfhydryhis free to react with other

SRR AL SRR o

o] SRR PN S, D L X, 2P

inventi) ©NRADOAIMIE A RANabIDVIRK ¥RSDS RLQHPEIRIR @trafeglas for
protected sul fhydryl onto the sugar using th

Crosﬁé‘tkél‘rﬁn‘lhp mpdélyingrespuriodhe pentider Fepprmple, TPCH(S (2- thwpyrldyl) L-

0).Dr.Qpi_onat
ST T R A Y SR Bt v
carbdhySdrhtE intteteticd Gl hwiré ﬁe&lmém@fsl}swlﬂlﬂadiby {nll‘dl’pehbﬂate treatment, thus
fying group. 5 [0233] If SPDP detrinentall
fomalfls %éyéram@ bopsl bpwewhethyéir%& Horigen efiiba prozssin@sét angkthe periodate

genf%ét%&: 91?1}51'1};(1'69 ni’f’ 9 P ﬁ't Gtuc®9 t;ﬁ{r g?g%@hé ?%t@cfted sulfhydryl

er crossl ln ers suc -1'm no
grouﬁsi—cmtcc‘d:le sugardyhiclbcacbe gld:prdmeqa«_t oftithtlETT &Ad ien issbsegeshtly ased for

orma djsulfide o 2 not hi ol ane reacts with
Conjbgefq?ﬂr §}‘C At Hawing %@gﬂ? %9“4 :B@W??Srcﬁfqpﬁﬁerﬁﬁ unprot ected
onto the am ne-caontai ni ng nol ecul e. SATA

102331 s ot Fisutfice g b Yosafle 6 s Sabemoditesies, ot
crosﬁf&%&%{}ﬂt} 'iﬁ/a‘i.‘ 'ir}/clo O\MHE flﬂ)ré §aﬂ>l@%§ﬁds%%§%aé/o&ﬁ)toﬁgntf The

usi ng oxy am ne produce a Tree
hetemdifonatinel crodséinkers GMBS @N %in&uhﬁlhmﬂbyhtyt}&oi}f)a&ctr@rmde) and

Tl Lo WA oo P b
1ntrol-ﬁih§n Q%Ya‘?mﬂf?@éf‘ E}Zgnt%tt?@&ﬁglyoneﬁt e AR Y de gﬂﬂp&%% subsequently

|ng rs o in the T nventi
reactwish stlfinkierls oathe dheicomipbeent halticle ean txeintredabedrby prev1ously

meng?l}?{g%rr?esg 1@%tésr %&ﬁgfjplgﬁinzfg % ajﬁgextg Fshgl {)0 kci be%wggnethg%ghii)grllerr]l s. If
sterid ﬁ’ﬁiﬂfaﬁcé BettwRb®Both ?&%hﬁs ihterfens Rﬁﬂh"&@th@xy inggt syl MP e ability

((S-(2-thiopyridyl) nercapto-propi onohydrazi de) react
of thgjmaslified sugar fo act as a glycosyltransferase substrate, crosslinkers can be used which

introduce long spacer arms between components and include derivatives of some of the

previously mentioned crosslinkers (i.e., SPDP). Thus, there is an abundance of suitable
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car bohydrate noi eties that have been previously

oxi dized by mld periodate treatnent, thus formng a
wohyanaanne bond between the hydrazi de portion BET/URE04/014254

crosslinker and the periodate generated al dehydes.
Crosyindiet R REHTE tastiod evhactis psledtay Hedeinding oprtbe effécdslit has on

. . .20 th whi ch b
ovti Y Fonitgae? AR Ro 0 st eiBiomuent 1y tsed for
8 SRl ] B v
mtréﬂlﬁtﬁé’du‘la'%l%h@mfoﬁf ch§s‘1’1ﬁld§ (fBQre%fe%lo? cf'ﬂggirﬁérgjrﬁ%’egﬁsr ahd c‘?ﬁ%@ﬁﬁking

crosslinkers may be used that incorpor sta
procsegs sasewdd . cdptho Aeprw]. 25h623 h&t, ell%b;l Weaetallj Bnil, and Cooney, D.

A B R PR b e peyesseyd RobPH A5 1 395435 WaleppNew York,
1981; s'ucrcmmﬂyEnﬁm{onBm 8091 A98 BNt oR N LS ARS)L. R&ﬁ% 167-

rimary am nes, thus mtroducmgamaelm e

183 glr98é,palbqﬁv5hlplh @reg@qaqmw@tq:d hemﬁebmf@plmemeP@rﬁqu aragslinking reagents
are &%@é@ ﬁﬂg{]‘}alr%ﬁs E‘%"él%n thrc])mS ul? Eo:ud%gg ’baﬁfl &ﬁ%\]} Bfép<§1onal crosslinking

reagBiEtElt Zemédngih osBhlinkies ﬁagénlfﬁlﬁclﬁl@é dirég c@nﬁ%ﬁiﬂnﬁbf two intrinsic
t hi oet her bond, between t he conponents steric
cherpical graprseviHERuEE: E@W@ﬁtf@sicﬁﬁ%ﬂ%r Agenfy that @ﬁtflllﬂ?ﬁr formation of
f | ed
oSS presi bl a0 el L
condensedish iofi k emsbonyiranﬂa pnmeaiy mdmmhgroupn to foeiea andd@beRPeh as
ar. bet Oﬁﬁf 4 ncl ude_derivatives of ) '
carbQQjfrRidgs, offy hl(HP f“isp Atd UsagenE Kds st idephenylisaxazolium-3'-
1R t
S B SRR YA B0 W
tranqgdufrinaseeigbiaro]-pdpitida vighutsmy ahsferass rﬂhﬂ Br?gl?l)nnetyﬂ& used as zero-

lengﬁbc&i)ﬁuzlané ﬁ‘g‘g?ﬁt é}llﬁj&zy@ﬁ catﬁggé%%gkc %%?%p?@gg at carboxamide
groub€ 8058 tetn-BHthdUS 8EntiR/1 PR ey, Jsﬁﬁl}pﬁﬂ?g%ﬁﬁ{a‘?y Shido Boup as

nmodi fied sugar with~ intranol ecul ar chem cal
subsirplgs Sraferkes fanae- and\hetonsbifinationslgtagekisregniagaiyenidsntimatior two

dlSSl&[ i8r SQ’ Is nxléétggtnéﬂg @1% o nge‘e@g%/\gquahngp pﬁzﬁyé}x}d guanidino, indole,

orndfﬂpaﬁ}fngﬂaups,A I n: ENZYI\/ES AS DRUGS. (Hol cenberg, and

Roberts, eds.) pp. 395-442, WIley, New York, 1981;

Ji, T. H, Meth. Enzynol. 91: 580-609, 1983; Mattson

etA’é‘;'\‘F”O'R%FWe Grenrs Rep. 17: 167- 183, 1993, all of
(023 Hof fotReathBoata: 1L Sicl oR¥nd LRGP hre SliRE LA,

Cr 0ss Ing reagents “are I'ved Trom various 7
groupe rUsdfldn@nHJ,mMgtethf)lﬁm of ammalreacauvd groups include carbonate esters, N-
hdhetero bl{1 &@i& onal ossl i nkjng 10 reagents. .

YAr9EsEe AR %*qum eﬁts%%gléﬁ%n%tﬁwa alifes carylazides, p-

nitropReHyHErs Uddldéshand SltfonYBloridRem cal groups with no
I ntfoduction of éxtrinsic material. Agents that
[0239]‘3‘t Nfﬁ&tgr%nég?ﬁprgfér&ftlall vt S8 tt?ncglh l%eglr r%l)rﬁg'ﬁ%@ Aming groups

t egor elsrage

ofa modmﬂied sagar oompdnemt.c Bhdimxihzodgroap st Higtdinadtiron GV otéRcompete
car bodi i m des,

with B?IH{?%#P@%?%] ,r?,%pkér? AR PFRigisifre Rostable and readily
hydrélgz&L. MhHe r@ao@ilaﬁ %dl?éé’%@czl%dl ?flc attAckS Jnoaﬂﬁ’l'h }m B id carboxyl

carbonyl di 1 m dazole. In ad tion to these c
of anrNE§ esiesto fotne ar amyde reltasmgstgd: Nt-lzmﬁmn@seccmlmlde Thus the positive

Charw&%ggﬁgﬁ%ﬁ‘ghg%%ﬂs% anyl'transferase; EC 2.3.2.13)

64



10

15

20

25

30

| ength crosslinking reagent. This enzynme catal yzes
acyl transfer reactions at carboxam de groups of
w@e@kadizzbound gl utam nyl residues, usually w POT/ES2004/014254

fﬂrii 'gar_%ham'" no group as substrate. Preferred honpo- and
[0234 el tgsstelinefe itemalbstispbe Baecylaingtradgentsvior Tedetinn wigh theramine

erol AR AR bbbyt ST bt iR 5D, e brgpact oty
withgrirapeeinfihes. Priongrs amdsneadReiaddityenialedphiich02 & Profiite an
., one preferred enbodinent, the sites on the
inteprpesdate fhap Reeakadevinip apdms st highoH ¢rieapsw imdatarpt low pH. The new
. limiti L NQ- s _includ
i B8 I8 SR ) L 10 HCHS 858 LA o o
a putsgivelysmonafinthtiestldnsdatée sactygytsfimstionatlyl Mhkipdi@sipal product of
ryl azi des, p nitrophenyl esters, aldehydes, and )

reacBi pRTNAFIRIRY BRFRASES A §isBe TRKIGS 8 8 @heer pisacban the original amine.
TheRo§iti08 Brb@b the \ﬁ&igﬁaf 41Rink rgjr&%riﬁ’ iHetdlGle4dfafliggar omati c)

am no groups of nodi 1 €d sugar conponent. The

i . N st.Ldi t.o .co e .
02401, BASM R QU B0 L O o5 B BT it
suggrrconiponentatodorm stablel bends) dThetadadtions WithysdHay #FE dmidhbéle, and

reaction.involves the nucleophilic attack of an am ne

tyro oS glyedelrty ¢y wpptablg prodyc ester to forman

am de, rel easing the N-hydroxysuccinimde. Thus, the _
10243 s i Agwlazides ey Jeo wiedian emend-giepidic reagients igmdigh nusldophilic amines of

) ) 4 023 9] .. .
the FHhn b AR EER aESIC R o S iley b hrating ampcitons. e:s
pH&.6r reaction with the am ne groups of the nodified
sugar conponents. At a pH between 7 and 10,

[0242 JOORREEE JueREs 1 SMiFluordid N dRittdHRhYerRFAE PrefEeh iR Wyith the
am nes attack imdates nucleophilically to produce an

amingreppiesdiddy @ sing ahemnlisagreuns ofimadifiegriugimenatonhitig byt klso with
Sulfﬁr@??taﬂgvil .(ﬂjéﬂgt ﬁ%u%ts'plr ?Vr:afy a-rl;lhﬁe?ellvhﬁsi (r:nr gg;lei (r:lﬁinng

1024380 7S B e oy e el oy yoctitpunino-reacive
groupk] R&th&&h tﬁ% iﬁé}#gﬁt s@gciﬁéi%aﬁﬁlb%rg%lgﬁf Eg hﬁ@%ﬁnﬁm i lr?]l % appear to |

an am dine IS a stronger the ori
reachmsteapidljhe positive charge of the original am no
group is therefore retained. [0240] |Isocyanates (and
[0244} otAlteipManatchs) gtig@aldely delteddd &/ifArgrividry amihd’d®F n@fdifiddsugar.
rr]?é]ifi eag 1%é§.ugar conpponents to form stabl e bonds..
Althopgh pnsiablecpiibH SasGs Pre LumehyRIneaction; of shearaino grepps with the
g' ‘ i |; r . .
oYY g A0 DL LR YL O LB suar v
stableeagpells. iAt phhé-Shthewt] eftppichli oslinkiag cadditidsethafcltlid polymers
ent attack acidic carboxyl groups under slightly :

conpQ
undeégqrggﬂp drationde (prgth:B léqsgt_urat?q.plg@}g/_ e pelymesrs 2§chiff bases, however,
Li ' 9 ) i tr .
Ry e e S
bondsypreentserydtedysid oftthg SohifillinkbgerPaithératbrs, ugdnecamipgniend]s,
Concgrlfttrat%ng gaﬁ’%tt%ack the ethylenic double bond to form a stable Michael addition

product.

[0245] Aromatic sulfonyl chlorides react with a variety of sites of the modified sugar
components, but reaction with the amino groups is the most important, resulting in a stable

sulfonamide linkage.
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sul fhydryl and i m dazol e groups. [0243] p-N trophenyl
esters of nono- and dicarboxylic acids are al so useful
wanpioaaerencti ve groups. Al though the reagent PCT/US2004/014254
specificity is not very high, a- and 6-am no groups
ap&%m@m&ﬁﬂ&@nﬂe@&ﬁmnbst rapidly. [0244] Al dehydes
am nes of

0248 it Pt Ryl rod bttt b i Sl 7R pips. Useful

Aig M@r&%ﬁtm pr {he ARG Gh LRSI ehidls, blI§1 halides,
nona1 dlg%%es ofS t he )?;H}}éh etaallets al lﬁgar al dehyge iltdgs ngabal ©

pyridy] duefidey ang thi@ehﬂmhimfdee,d sugar wWith stable

crosslinks. At pH 6-8, the pH of typical crosslinking
[024GpndNT4leinnides reha p@gfeﬂehﬂalbo&vyhﬂﬂresuﬁﬁydryﬁmgp ofithe modified sugar

dehydration to for gé aturated al dehy g
comam%ép fornspepble thig %rsbonﬁ ralso rgpct ag g AMIch slqpyrs ate with

t

P o Bl R T e
malajmldergroﬁmtanﬂfe donsikleigé a sEifnydnglrspecific gaoim eimcadnt thisgit the reaction

oncen tiqgns can attack the eth c doubl e
rate ot S i 20GE |g£ea§ﬁ Aok e Sor Bt Srineao
0245] Ar matlc sulfo chlorides react with a
[024%% .Aellfyl ide§ feadt vth § ys%%glfqu% suligas, Imidsrplshertd gmino groups.
At niQLttr’ﬂrp% ?(t? g%h?l?%lﬁ’éﬂhfq@ Pﬁhﬁovﬁmngdtl Hlﬁ’&s T & Eﬁnﬁggﬁ YVlth ﬁulghgdryl
groups toNOrAGevblcl th 3R er B@TdsU%ﬁOﬁEHeﬁﬂ)HZf@éctlcﬁ‘iMfthydmr;d groups is favored.
Reactive G oups [0246] I n another preferred

[0249[7‘0 Qrifnﬂ?mlsulﬁh@ iehdt @Fthafi e @&h?drymrwdl disglicle icx €ha@p @ tidgive mixed
non-limting exanpl es of sulfhydryl-reactijve

dlsuékisﬁ:pés B ARl cBy T é}smf@é%areéhlwpstwawlﬁ@ §u1fhy@yylrrs§the groups.
di sul fides, and thiophthalimdes. 5 [0247] Ml eim des
[0250p o Gthiqphélfainues rahdt ywithi free subfbydsyl groyps il foryn displfisfest he

nodi fi ed sugar conponents to form stabl e thioether

bo%%s,bo pﬁgac%vg%egl%ct at a nmuch slower rate with
and the im dazol e groups of

[0251] StIh dndS’tBSr enlrkbma’it, caibodiinhi destsoRublgninl ithriveer Gﬁd)bh@ama Rolvent,
be ‘consj dered a sul fhydryl -specific group,._since
are yspdl 3s GAPPE TS HES fegaenty.o @S%ngp%mdé reaqt Bith fies carboxyl groups

w00 S0l 35 i A e LI L SRAGEE By 5 s

teacly how ps modify fai cddoxyl gmdlamhaal;bodmaida 6Y oadyr @ uh sBzocMmzstry 20:

b EATD0c pri mar 1y wi th Sul fhyoryl ofoups to

[OZSfZPr 'Th 28@Rb% td fhk @8s stéite%@élﬁc re%t:trw ﬂBFe'heQ |fhe dﬁl%?éhtt irRBntion

am no groups Is favored

contdnnplatefs itihegserod aon-spedific faaetefegnbtﬁmyd ﬂl}lk $hevsuga1dﬂosth¢ modgying group.
exchange to give mxed disulfides. As a result,

Exemylaiydydn-shesificfdredirkes itdledanpintoasieatalfle groups, completely inert in the
sul f hydry I-re%(gtlve groups. 15 [0250] Th Ig}hthalﬁmdes

darky Which 3¢ danvert Lo PSALES PO a@soequoq odQl} 9% apgeopriate
energf RO 5rERACY kB oMBRhE Yhotoactivatable groups are selected from precursors

of nitrenes generated upon heating or photolysis of azides. Electron-deficient nitrenes are
extremely reactive and can react with a variety of chemical bonds including N-H, O-H, C-H,
and C=C. Although three types of azides (aryl, alkyl, and acyl derivatives) may be
employed, arylazides are presently preferred. The reactivity of arylazides upon photolysis is
better with N-H and O-H than C-H bonds. Electron-deficient arylnitrenes rapidly ring-

expand to form dehydroazepines, which tend to react with nucleophiles, rather than form C-H
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[0251] In another enbodi ment, carbodiim des soluble in
both water and organi c sol vent, are used as
W@ a0ban3gls reacti ve reagents. These conpounds rPRET/AUSW04/014254
free carboxyl groups formng a pseudourea that can
IS PTeGIFEY elitrediith dBheylaziden ean hé mcrbiaseyl tynthepradence of electron-
withh AR et HE o ibd o Ry IR i ot S Shbsiuents push

the A33ptidBARxirdO8 bf anyfiH2&L o ldﬁgékd\ﬁdixie'lé?ﬂgtﬂ QUARBstitaRdAbylazides have
anagl te-specific reactive noieties, Er esent | nvention

YrPinatiEen kdhe smge pt %@12%@@; whlée ¥droxy oml Rytro@rwbmdes
absd® mghﬁfﬁaﬁthfgh‘?H dt3@s tIlElle 'I‘HQ]%k’Jr (%{y at%g élét{(?%el?n%GFs Are most

non-'speci fic cross I'i nKér's |nc
prefgmab]lﬂ pEce dmyplletveb eniphey less artfig pBEtol%%[skconﬂIﬁioﬁB faftiee afﬁnlty
ted tqQ r.eactive speC| es upon absorption of a
comB?fbeln aBP“%fB’ﬁPEM%Y zidghergy. In one preferred
odi ment, photoactivatable groups are selected from
[02531 edbpaghe pr@fferrﬁd erbpdisnegb phetaaestyatablgroups dragelested from

ﬂuoﬁ%@@%ﬁ%ﬁe?f T?ezbllgo%glx Q‘E Fo%tugtg U ﬂuorllﬁ:aijieegar\yﬁgtc%ﬁe gr%s nl%renes all

extrenely reac BENFRac
of Whh:hmlndaigo thonetmrdcreeisticlboagtidsHf tHs gkouF frlcludaC-Bbond 1nsert10n

with thﬁ&%{}t@gg%&%yggs of amdeség #Q’r%?‘%g , and acyl

present | ]\1/ preferred. The reactivity of aryl a2| des upon
[0254h otlb pyashey gmpodiaentaphoipactivatalile gradpoate seleated Grorh bwdphenone

C f I ni.i.r ene
e e L A B0 Bt i R i
reagents| eophi | es, rat her than form CGH 66 WO 2004/ 103275
PCT/ US2004/ 014254 insertion produces the reactivity

[0255{ & Yh ARrd@sodde SHHolGLERTAde BdbubdSreRERSRA ?I%npfhazo

ectron- w thdraw ng substituents such as nit
Comm@ﬂ@mlclgfc@mw qlwtmoheieﬁpngt cagoenia upaty photblysrst §hpms¢arbenes

A A R T RS-

(incladiag ammam sPRsmB)) iy didgéh@tri @aemnacosfgéh té‘ﬂﬂlcl&ﬁﬂh li% centers to
hydroxy and nitroaryl azi des ‘5 absorb significant

8ive GEPBREPIS05 nm Therefore, hydroxy and nitroaryl a2| des
are nost preferable since they allow to enploy |ess
(0256 f sfill pethes Ieylbpémmhdnhbtoactsvata‘bdﬁ grohps &t kelacted from

A AT L R ML -

with aliphagielagthedo %E\Qrﬂlaiob?‘ﬁfvicrh%kﬁﬁnﬁéé’ ih@tzh%go tft8violet photolysis to
phot ol ysi s products of fluorinated ar% azi des are

fomail#@ﬂhﬁﬁiftslr dhg photelyzed dipzepyrwrate-modifibsraffinityheomponent will react like

t s group, including CGH
fomg@%ﬁd}% r?g Wi{%ﬁeﬁ%&%hﬁﬁgﬁ%sﬁ&él ency (Keana et al., J.
Org. Chem 55: 3640-3647, 1990). [0254] In another

erﬂiozdbbiﬁmziomﬂmmm/&evmeab‘m VHopHRaBl enined ected from

enzophenone resid Benzophenone reagents
1025 Yo STRRRS Grane DBl GRS MAmgeyFstag cronarinkers are
[
com g SRLE SRRl EHO0h Oy U PRI b s
see abovepo Ny reaghitis lard onitelae (ef. eBieraerClobafica iGomipangy Resteord, T11.;

Sigm%%%ngga?bgl %h}‘i'St.T ]bc?usls% M&r fdec)?e%ﬁlar Probes, Inc., Eugene, OR.).

[0258] Preferred, non-limiting examples of homobifunctional NHS esters include
disuccinimidyl glutarate (DSG), disuccinimidyl suberate (DSS), bis(sulfosuccinimidyl)
suberate (BS), disuccinimidyl tartarate (DST), disulfosuccinimidyl tartarate (sulfo-DST), bis-
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undergo a variety of reactions including insertion
into CGH bonds, addition to double bonds (including
w@e@aabizes systens), hydrogen attraction and  PCT/US2004/014254

coordination to nucleophilic centers to give carbon
2 SidsiamiddonfGipaaly 1du) eyl foan (B HECOFiB) duls-2&(mul fosuccinimidooxy-

I ST TR —

(EGSY, efrylént rgmbwﬂs(bulfbsag&;ﬁﬁﬁwﬁic@lna@%h&o BN dAhibbR@héGnimidyl-
am nes to give diazopyruvic acid am des t hat under

propigneieaISE) eandishibibistsl fpsuesinimédyiiprapigantp dedfo-DAR). Pregﬂ‘red, non-
hmn%%o )&h‘%ﬁ%&%f@ ﬁ‘?o%fﬁ{ﬁclf%/o%%l dn‘g&) g;stfeks 1901‘?18% Hfﬁll tt%ye %9%&? BEEe (DMM),

or glutara
dlmétbylrguagmm@as K]DM&’J) aiﬁﬁeﬂlgﬂf@@lpfrmﬂ@ﬁel(DMA) @irﬁaﬁyll pitelimidate
reactive wt m nes [0257] Synthe

(DN{?)db@et%gubeﬁﬁad%@ ;tqlﬁlﬁ@ly $, 3aﬁw¢éprpe1@@tmx¢éte (DODP),

Il lt h
dlm‘fipﬁz}?%\t(hirgég{l%grak?&ﬁ@%%g&lgé%glg| [ naF Efg}&glg ogeduses and
(dimetytpendisoxy)dgrepiahmnidyte (VBDP),rdmghyi-3,3&(tetraeth) labédioxy)-
dipréﬁe%mate ééﬁlﬁgwn%%’n?éthﬁ"ﬁ Eiobisoigniguiidate BYBBRY, °

nc., Eugene, OR ). 30 [0258] Preferred, non- I|mt|ngl
[0258ka%¢fé§e@m0ﬁdm@mg graraplenal hopebikigetional isathiegyanates include: p-

o USSR P DL 31 s TR a0 M aitgione
(DIDB)succi ni m dyl tartarate (DST), disulfosuccinim dyl
tartarate (sulfo-DST), bis 67 WO 2004/ 103275

[0268CT/PFRR0d/Hdh48BHing examples of homobifunctional isocyanates include xylene-
2- [ sacchi ni m dooxycar bonyl oxy é‘et hyl sul f one ( BSOCCES) ;

diisqgiyanage, (f@luq:rfeo%,écmsmw@wﬁ&wn@: rinshignaiscdsathipranricotre

e 1 1
metﬂ(ﬁ(ghlgﬁ%l Sr%:t%)?% ﬁ14m8g.¥olc§%1§£e %‘a%t el)carbtagzélf (%Hl}le 1%ldnsocyanate and
hexghetip@éteidii{sybifiasucci ni mi dyl succi nate) (sul fo-EGS),
di t hi obi s(succi ni m dyl - propionate (DSP), and

[026] t 1Pr&reirad, SHohf1081UaE ieRip16Y bIHRRILRMAE Rorfas iy {1R1iBS R helude 1,5-
Preferred, non 5 IImting exarrpl es of hondbi functi onal

difljore-Adedinistobenzos (DN Breand 4 reiefl uswo-di Xralindtr¢miromyl-sulfone.

- di methyl succinimdate (DMSC), dinethyl adipimdate
[026@DMRmfedbdmtohylimlpmgekampldaoﬁlorx@m)lcmhahe]mmnc aldehyde reagents

inch?(%b@%%iym onélam{@yde anlaegthngralééhyd ; Oxydi propi oni m dat e

di met h - (et hyl enedi oxy) di_ pr opi, oni m
[026gi mﬁrﬁy lrred?’ Fon- lznaﬁtlﬁét%ﬁ@m@ﬁ%aﬁ 3 p 8 abmyﬁqtalgtr@agents include

mtr(%gg}a?)gftg%: ik d& G h’%ﬁcp&é etr arret hyI ened| oxy) 10
[026‘& @r%ﬁa&s n%n 19'{1&1%# %9éréﬁe$ gf hq%é&i%ﬁ&lf %1%@ tic %Ql%c?ngt]l chlorides

eferre unc

incldd® eh(qcagmeshﬁ*én 1Bl ostidie; arfd-o- ﬁ&}ﬁﬁﬂdl%disbﬁ@ﬁ icBYidnat e
(quj%'lC) and 4, 4 yd| i sot hi ocyano- 2, 2' - di sul f%nl c acid

[02@;' lﬁ? fed (nlgh[?@u’ung n%ftgé)le? SIIGJ ftfo%gl’ arHi%B-rl:écWVE 'hBlgloblfunctlonal

s of honobi onal 1socyanates 1 nclude
reaggmth ewh&debﬁyﬂmmbmmae which reacte vathdnrinesto@rembiserbamates.
tol uene- 2-i socyanat e- 4-i sot hi ocyanate, 3-

D5l W?fﬁf?ﬂgw GG Rk TR M i L Gepps

[0266] Synthesis, properties, and applications of such reagents are described in the

literature (for reviews of crosslinking procedures and reagents, see above). Many of the
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hexamnet hyl enedi i socyanate. [0261] Preferred,
non-limting exanpl es of honobifunctional aryl halides
w0 na@kaaR7d, 5- d| fluoro-2, 4-di ni trobenzene ( DFDMBI/USENH014254
4,4 -difluoro-3,3 -dinitrophenyl -sul fone. 20 [0262]
pedpPite b bEH e sk diabien. gepP:m‘pé @hemfcah@omparfy,l Rotkfordy[[11.; Sigma

Cheﬁ)ih‘%agﬁgfnlg%@gl g‘gov 1“°:3|]1vi|‘ge g ]éf h@%%gnc q é%g Rdferred,

026:7gad’éﬁf{g teﬁ!i nﬁ’@mg ﬁ)égltmlﬁ%?@rg%lﬁ hﬁ@ﬂ}o ow@ilncétllwona{ma%{ﬁg;w' 0&‘%513
f
blsn?a@él ﬁiohé%@‘thrl}/ﬁ]qfa r’o gl’ﬂz‘ﬁg e#nlamlF orl %5‘2

honobi functi o
phenyherie)engbieride, aZQIéhedylsluhﬂmnyﬂe ahd brs(Nenalmnddomethyl)ether.
a- napht hol - 2, 4-di sul fonyl chloride. [0265] Preferred,

[0268pn-Aréfeirtd n@naﬁﬁmﬁg eﬁarﬁlﬁleﬁdﬁidmdm@lhct&fﬁanpyrﬁ@a@ﬁs}uﬁﬁies include
honmobi functional reagents include

1,4- @r%%rnww&l@@apwaw&ﬁ@ldmbp@ﬁe (eB2PB)-wi t h amines to

i ve bi scarbamates. Honobifunctional Crosslinkers
(0268 a dir¢fpwedvinon-1Enisiag sxamplpsiefhonmbolypetiqrap aigy I&hdtshmlusle 2,2

dica og A{Jd(ia’%fio %8{”1‘ lz{ol?et%%‘l?n;é?ﬁ,'ggalc(?&-p R‘XG’P%%E&’B‘F a01d a, o'-dibromo-
-x;@dr@ﬁﬂfdnitkz\d’kg MRNobRMbRMRIE)b ifie, I$BE above). Many
of the 68 WD 2004/103275 PCT/U52004/ 014254 reagents

dl(bwae@me@wﬁhycyam%uanékl;1Ml(@ogoacemlmgo@r@wﬂampane
Conpany Rockford, 1l11.; Sigma Chem cal Conpany, St.

gfé)? ob ncftzowg bc?&zwzﬁfagge@”ossllﬂz%e;s Eugene OR) .

erre non examnpl es
[027I0b mﬂynﬂa_ﬂm_s,tpropﬁhemhda apphdeﬁonsmfb\uxdﬁeagents are descrlbed in the

bi | d h |
e SRS PR b I BIETA SR p oo
reag@ﬁt@ Qﬁ%}ﬂrﬁ’érgﬁh? L 02ifkGle @@d Prsd Uhé]ﬁic@ g{[ﬁﬁ RYERBEI; Sigma

Preferred, non-11riting exarrp
Chemmbﬁompanm iSeHaiuisy . ciyloleditletiPfobdg $nd. nEmm@ OR).
1,4-di-3 -(2" -pyridyl dithio)propi onam dobut ane
[0270 PPDRB}red, GﬁﬁQ]mlﬁhgfemmlﬂds off toimdbi famétioig] ﬁh@&mﬁtlﬁstablfe crosslinker
honobj f uncti onal  al kyl halides include 2

mch{ﬁem%&vmoa&lwalanb@@é@&daﬁw wéa(%b%ﬂlei\l (2-nitro-4-azidophenyl)-
cystﬁnf%el énggqﬁ?qeo@i%ég%g& Wl 42810 BShibny iR, - di bromo- 10

N N bi s( b- bronoet hyl ) benzyl am ne, N, N
di dbnimrBaceivy Hepd?reﬂyﬂutchyﬂwd@eugl@zts a0l a Pyridyl Disulfide Moiety

2-di (b t.yl 3-ph
1027%13 ' %g,&‘%gﬁ%p!sp%%{” R 2@%@@65@@% Mg desstipebinghe
htera??MIrét(ﬁﬁsréﬁewﬁ’Bpﬂ%Estlﬂnﬁ Mdﬁephﬁ&&%&% 504 ﬁo%)‘l Many of the

reagents are escrlbe int i1tefature. for rewews
reagcifts sre@ssimarkialy amllabbc(n gePiaeniChangentenpayeRatidos) I11.; Sigma

f th bl
CreipAECSmp; St LG i MeBraanEo0R B TR S g
[027 hgrlgrgf%g(go rﬁ’gg %m}mg F@ag#ﬁ?sl %}I@Feé?-;bgfgwgclzt?g%ﬁ{ ﬁgxgqﬁ){tg %gﬁ a pyridyl
dlsul??aé'iﬁg ‘r@czfg? afl %ﬁ@@u{fgé‘t‘?&é 1918 esiBRERAE N-VRLARhRIy1-3-(2-

cros
pyridylgith(iG)p(epianmtel (FPANR) cuceimnidy ed-By(R diysidly Kditt o) Bp®RDNidohexanoate

(LC %IPD% (sultgsuccmlmui% 6% &-pyr}/c{y?dithio)propionamidohexanoate (sulfo-
LCSPDP), 4-succinimidyloxycarbonyl-a-methyl-a-(2-pyridyldithio)toluene (SMPT), and
sulfosuccinimidyl 6-o-methyl-o-(2-pyridyldithio)toluamidohexanoate (sulfo-LC-SMPT).
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cystam ne-S, S-di oxi de (DNCO, and
4, 4" -di t hi obi sphenyl azi de. 20 Am no- Reacti ve
woledaoeno®7f uncti onal Reagents with a Pyridyl D Bot/bszed/014254
Moi ety [0272] Synthesis, properties, and applications
of PgtighREbiye nfw&néﬁymabasnazmwgenm withe Muletreidaiuiety ( f or

N T YT RGN
11ter§t\i@' |PQ@ﬂeﬁe& &108-limitng "eﬁﬁnﬁ@@@f' Ife?dro GRAAEOhal ﬁ%géﬁftﬂvﬁh a maleimide
[ Sigma Chem cal Conpany, St. Louis,

mo1emg) |a@ql; il amirPrisheiive NIAS esteraug]gd@ SUCORYMidyh n{a@fzm.gjylacetate (AMADYS),

suoch A SR RRRy ol R P  Figypmpri g eser

(Gm)mwmr@mmba?rﬁ@xysaﬂs bhocthiNide & eSulfodGMBR) succm1m1dy1 6-
N-succinimd 2- pyridyl dithio)propionate é
malejipidyl hﬁXﬁpWﬁ; {%\A@S) succinimidyl 3-maleimidylbenzoate (SMB), m-

malel JB¥h gy Wi#&jb@gﬁ&&ﬁhﬁ@@@t&%ﬁﬁﬁ@”&%Sleu&'zigﬁ%zgp 1) N-

osuc
hydlﬁxfa’wdfzswrmm)dewsteh () forMPBEH RacvitiatiéNan@a bt dimidontethyl)-

eyl QRS it POy P B AasseriBi gL O e midgypeliylhyeiphexanc-
L-cafth Bt MR oC ARk R Ima) BRI Sy hbutyrate (SMPB), and

sulfqssedihiozidyd- 4S¢M)ale1mﬁl@ph@yzﬁﬁt4ta1@@ﬁlf&mpszoo4/ 014254
Am no Reactive Heterobifunctional Reagents with a

Mal ei.m de Nbi hesi s, ro d
et e e Hetah A iR eSS iR e b e Ber
[027151 t &yatheEis, pr f[s&{l@sr EﬁdjapﬂféﬁhdﬂsWf%ﬁd]ﬁe@@%%@ir@%eé&hbed in the

het er o- bi f unct i onal reagents with a naleimde noiety

literafpig Paﬁfeafﬁdnmnrleraﬁmg@éanwlss ehaieroiifmatienas tragents milttiyan alkyl

hahcgta IH%Fg/I %lcagnglgé ?ea%@%%lélﬁg ? Ejrﬁ:;i‘ﬂcﬂa ﬁsué’mmmﬂyl (4-

10do§{cd’ﬂ3ﬂba€}1h1ﬁbl§’6hbblitb! (%mwab@md%iﬂﬁndfyl%&-ﬁ&Ioacetyl)ammobenzoate (sulfo-
-mal ei m dobut yryl oxysul fo succi'nl m de est

SIAé}s @ucf%m@vbéﬁ @%@Pﬁvmramoh@mﬁfﬁp EPIHR)y Pursinamishl6-(6- ((lodoacetyl)

e
ooy BHEEHINTAG (RIS CHEL RSB YRS} R Fhino)-
metfml)ir@loﬁﬂmmaﬁmwymhmh(y}thxwwdSIA@M)pamﬂl siicelaingidile4((iodoacetyl)-
N L succinim &ty rral ei m donmet hyl ) 10
aml@@?@ﬁ@)‘(élﬁ SfaNEHr GERY %(S(Ié sul fosucci ni m dyl

(N-mal ei m donet hyl ) cycl ohexane 1-car boxyl ate
[027@]; ul4 prefved)exasiplecdingi h@%/qy%blfunctlonal reagent with an amino-reactive NHS

ester anlgiga(r)xs uéfg :dmaﬁﬁg H]%neﬁgr Zstw Eaéfh%&?n u&ﬂ@ S‘}/l} ?gdcllt))/rrog%ogroplonate (SDBP).

SDB“PSM{rf)duoSb/Eﬁ)amoNBum c%ﬂﬁﬂds V@tllblaﬁﬁ{lq&td‘nt}pméntdj’wdonjugatmg its
Reagents with an Al kyl Halide Miety, [0275 . .
aming gOWss | e rpckiyey of Bl@ dikyREroBtopI Ny BTk togfar ary amine groups
: r
s oohltgihed .'éf%h?ﬁéa%?%ﬁpfﬁlﬂ%?%#ﬂh@?%%@b. bl 2 it Ene L o1 000
(198&)t h an al kyl halide noiety and an am no-reactive NHS
ester include N-succinimdyl-(4-
[0277D d Pagfetryd, nam limikies 2oatsled S MBYo-bifunctional reagents with an alkyl
sul f osucci ni m dyl - (4-i odpacet yl )am nobenzoate (sulfo i
halids)aggpty agdegiaming-asete: pnswpaedH veipiwpisbhinehide arudtrophenyl
gucci ni m dyl - 6- (6-((odoacet Y1) -
IOdogcr%ﬁ!tér?%(; hexgnoyl am no) hexanoat e ( SI AXX),
succi ni m dyl -6-(((4-(iodoacetyl)-ani no)
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20 met hyl ) - cycl ohexane-| - car bonyl ) am nohexanoat e
(SI ACX), and succini mdyl-4((i odoacetyl)-
wanioaadizes hyl cycl ohexane- 1- car boxyl at e (Sl AC) . P¢DRIBP4/A14254
preferred exanple of a hetero-bifunctional reagent
[02 781t ®iher.cnwas+iodiigtthid ard\tiB wnets ttieose afidkitinn élelayt. See, for example,

pomgln? il 35 rBRE e VDG B e aensor s nhe o
hods8 ki SRbHIGHE BosEliRRiRk | fapBiilatiogomponent Dby
© Ogonjﬁggting if§§£5 gg?%%ﬁg%%&%?$n$%ébpg%%PﬁVity of the

di br onopropi onyl noiety towards primry am ne groups

i sClegmeble\Linkdr byouzise reaction tenperature (MKenzie et

[027@1 eII% ?%tgﬁhﬁ%r%rﬁtfnc}m%gﬁgt%é Qg‘ﬁ%l ggél}pgl?s %)rgv'idédo \%17&?]@1 group that can be

cleattlite Féleddt in@bdidiag ofRPIRM theWutdt radidad. KMbny El8dvedBle groups are
noi ety and an am no-reactive g nit r%henyl ester

knowibingth§ aftn Seq, der gxamiple; dpteeti -, Bioohdne duarfusadaa b 142162 (1983);
1403245 P 1 044254.. [ 027 h _
s RO i T PRI LI Sl 1552

(1980 Boaidar eSEE Euf-.Of Beocaem) 155: 1P0MaT 01986);dHark eAdlSJ. Bal. €hlem. 261:
is within the abilities of

No. 5,965, 106, It one of
205-2 14 (198p); Brawnimnge! ab, J. fnpued. 143: appi-dpe €P89). Moreover a broad

v h ] . : A .
ronc RS IS ORI B b AR rovos
comerividiyrayailable frend supkkers guahige Pigcg@r ovi ded with a group
that can be cleaved to release the nodifying group
[0280] omxtinglasy gletiveabRi rlbieties\an Ye ¢leeredoiiLlight Heasordieeents such as
known in the art. See, for exanple, Jung et al.,

thiolgj hydrpapdangpe diages, pexiadateagd theylgke. Moreoyggayrtain pigasfedgroups are

g o By B85 2 Pl L. e
Biopays. RekE\WCommdun. BORCTEIN (1999). Préferitd ¢leadi&B) grofey dongirise a
Bi ol. Chem 261: 10 _205-210 (1986); .Brownin

| cleawze{abl’@rr.chéiety.Whiﬁl%riﬁ?dp?mh@wlemé Srorsfbe eraigEySIsHRS ekdiige, ester

s alr I ' gnal (both hono-
il A RGPl EURRNEN o MReligEe
commercially available from suppliers such as Pierce.

Confup2@d] of M edifiedbnygaet weRapeldese noi eties can be cl eaved

o285 8 55 R0 SRR o b Bscosttd epi
usingVBi §PFEpriat€ BidyRidto RR&H RE ﬂﬁ@ogﬁgm. 18ferabdy, $h&&Rehitdtons of
Vivo in response to being endoCytized (e.g

the rogdified-dorior yigarshenzishels) aid aspeptomieptife(®) are Bleqspd such that

Res.. Comun, 102:., 1048 (1991)). Preferred.,cl.eaveahl e :
syl ot PRI LR R Ee Rt R o P P i pa betow,
whil6 edteeiieth the ebhttlieofarstiAtramTichse, hftGze@érally applidabRto other

ester, imde, carbonate, nitrobenzyl, phenacyl and
glycosiivasisierage 6eassonsconj ugat i on of Mbdifi ed Sugars to

Peptides 20 [0281] The nodified sugars are conjugated
[0282h & ginybsysy netleds of using glycgydisansterasds fregynthdeize desineg
oli gcraggc‘ec?lgﬁ (glegﬁéicairgseaerg %ﬁg‘gﬂ tflﬁ%{lrr}g%gérg]'l}tl Qgplﬁ:%]lje i ﬁltel iftant invention.
Exemplary methods are described, for instance, WO 96/32491, Ito et al., Pure Appl. Chem.
65: 753 (1993), and U.S. Pat. Nos. 5,352,670, 5,374,541, and 5,545,553.

[0283] The present invention is practiced using a single glycosyltransferase or a

combination of glycosyltransferases. For example, one can use a combination of a
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the nodified donor sugar(s), enzyne(s) and acceptor
peptide(s) are selected such that glycosylation
w@e@adextss until the acceptor is consuned. The PCT/US2004/014254
consi derations discussed below, while set forth in
sialytitnsteoase ext.a bl dgiosyiakpd femsen. SIfl ¢hiase embadieneyénesig myre than one
applicable to other 25 Itra sf r.ase, reqctlons
enzy[r%g g@lengyrﬁmsugftr%%gaé M§P 1ne in an initial reaction mixture, or
the @EY1GOSM e aRtntS0RS 88coh cBYMABSEABioA 8= dd8Ed to the reaction medium
ol 1 gosacchari de structures are known and are generally
once:pp lirSé gbtyenatis rt:mmn nsecamlete oy aerrlyorompl&r.e Bylcangucting two

are. descri 96/ 32491, . 1to

enay g PR Bl - B e a1 BUSE gBis etre oV

procB@ires NOshick ad blertédiatdspddids R4dolated dMbr&AR:, 2RAnuPEhd disposal of
[0283] The present invention is practiced using a

extrassohyngs andpyoriplediaissedicade or a  conbi nation of

gl ycosyl transferases. For exanple, one can use a
[0284b nﬁn patdfomedémbodimenyach00 HeliS0ME RATAB2PNLA04 4254

transfer act osyl t ransf er.ase.
glyc?Wi%‘%’SEeﬁ%?Sd %%cﬁﬁeryg%glére%%ﬁt RSN SRR A HE" 3?4?§1Y°031da5¢- In
an a@NENIHE PrefePe SBISIAALRSMBFAh M RICEBNNEs GRITREDBFass&mBIB the
initial reaction mxture, or the enzynes and reagents
modifgpd %}'@@&tm of Hhoyiruetiony dhe enzymes e waeddelalies arsaecharide structure

on e ﬁg %ﬁgg]re R4} %%P ar %ﬁer%}é Whit t?;ch tf tﬁ%rrnt%aglteig%ﬂgaitrsfo the

pqﬁ&ﬁzynatlc reactlons in sequence in a single vessel,
overal |l yields are inproved over procedures in which

[0283] TALESHRHNHRBARCHE et di AsMded 8ot MV R AWSRE ex&l GanNUp
and di sposal of extra solvents and by-products is

endqgém@lé@ﬁe [The gAjcobidase ip kypicatly ednwaigowhivhnis engiaesheditp foite glycosyl

bondsyhfah P BFLT e Sk Gl alceBink SERGERNROG R Bstitlon of an

amxrﬁi’ﬁéﬂ:gﬂeh’ﬁﬁé FelaseictivdsitelRiBdami@i dcidRgidu® Biraikhegle, when the
enbodi nent, nore than two enzynmes are used to assenbl e

endaghcangsd iy erse-di the syhsiusdacgye pibrepiduesivilbipicaiebe Asp at position
130 Sﬂﬁ%pgg‘stlﬂdlel ﬁs&da Jo?anl!lefu?)lﬁ t}?et %&C @Ili]lg bqﬁo 2! {agggﬁrﬁlgpreplaced

e at any poin ore or a
w1thadﬁmd lamnumf aipb&gmedon‘ glednsnegar to the peptide. |
[ 0285] I n anot her enbodi nent, the nethod nmakes use of
[OZSGFG TOE nfiRAE eB%fAne @Jtal%@esQHQ%J:tYdho shihdt \Aszy aldyfithesis step that is
cosi dase is typically a nutant, 'S engi neered
anal@gws & thegcwwyactwmf dhe andpglzpanaseiydrplysis steph énrrthesrm e
emb Rl ALYFANARShIPEERLIY (£ Do) HAGRRSHOS!REME LA Blae

am no resi Ive S IC amn

strudmrbﬂcdn%hﬁal Ravingler@upodnd|tes reakteon ﬁrb@edew@kﬁgha/@c&ma’ﬁﬁoﬂtﬁe donor
-H,_the substituted active site_ residues wll

molqoyb. tealG I6Npe rm@leaqn the grateian Fon g@mpdy, theleayng grqupisan o a
halo éénh gLrlﬁﬁmt{&glgF 22}166 otdhrg%gsr ?lnqgefégv@g ﬁ?oz.lgqg & Asn, or a Asn-
peptals pavietyi mleyetdnrtbérwn&lmdnﬁents{, G8Gc NHearesidh@oi thergtyoweyl donor

cat al yzes, t he reaction ly by a synthesis ste
molgehlets figd f%%&gsﬁagnﬁla tbqu@%wé@%? ENCOBITISS & d peorazoline

moi&fpdogl ycanase hydrolysis step. In these

[0287] In apreferred embodiment, each of the enzymes utilized to produce a conjugate of
the invention are present in a catalytic amount. The catalytic amount of a particular enzyme

varies according to the concentration of that enzyme's substrate as well as to reaction
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enbodi nents, the glycosyl donor nolecule (e.g., a
desired oligo- or nono-saccharide structure) contains
w@200eavi2ng group and the reaction proceeds w tPCT/N82004/014254

addi tion of the donor 25 nolecule to a A cNAc residue

congtipristygelp ﬁwmpﬁrézﬁﬁ%ﬂ,ﬁﬁﬂﬂb( anpI€ valubeMeaayfon de@rminingcthn chralytic
an such fluqride. In other enbodi )

amoftido) B EYER s ides presolggied Bibszatagonceplpongen @"&6@3@&1911
condltnoﬂé%tre eI khswn et S@Rﬂﬁm th&'grt 3 CNAc resi due on the

gl ycosyl donor nolecule Is nodified. For exanple, the

c I
[028@% MG é«%l‘nﬁérgﬂﬁ?e effp %‘r ealglfﬁﬁé%ﬂo%ﬁg%géssné% ?ﬁ(ﬁl{ag OHP&P %eﬁé{n just above
freezing yorths temppelratmeecht tachighr thel most s&nﬂtm@ elgahe dEhatufdaePreferred
tic ampunt.

i nvention are prese in a

tempeAtuliepnges Fphopt §f8 Ip shou ?@f‘fﬁ #nd gprg peterghlyi a@gut 20°C to about
o@c

30 G ER ok anblafy SRR ogétiééfﬁgﬁéf%%“@\% SEE TS pygont method
are doaTUdUSPO G /cdsvaRB4emparaitic dstnpsa thaohopslid emgyarat ur e,

time and pH value. Means for determning the catalytic
[028a0 Uit réaation ngktuenis emditaided fudarpepbé setigetseticind $6rf tBé gcceptor to

actlon conditions are we]l known

conc ons_and r
be glygoh ﬁ@é%f{a alaqi%kformm grihe fesirgd conypgrggPome ef theepriugetg can often be
dete&Ed %ér%hfe@r}bo%pso‘éﬁthﬁ%&ﬁﬁfa%le' a?n&ﬁf%ﬁsﬁgl efb‘ém%@ﬂtafn%ﬂ Hthin 24 hours
fromj ust ové reezing to
or legshi Tiose h&skibhsi theensindenstand timy the rdtenﬁtreerceen 1d?ie@f:ﬁxtemedn a number

erature ranges are abqut 0 C to about 55
q‘ﬂilgge Farsdegh F@%&chatl@’td@n%?ﬂ%em@ém@ aCP?Pt%‘iﬁnﬁ%‘"rtfatlon
tem;%i‘a%?@' RVen® R HITBMich HRDpEiisBaEr 'S %npf the
present nmethod are conducted at an evate
[Onggact g{réééﬁ iHVddi®n glstn)g)? SRR fh% 1&&1@%&? sca[lé)gl%ﬁllcf‘tmeof modlﬁed

n mxture tained tor a period
peptsia$.f As useithefain, a:nhﬁdlaaﬂmﬂ ptade gd&rreral%rb@c@k wclemj hb(bL&dSO mg,

fo the desired co a
ety G et SoaH DOiRs S MOy af loast ahofick B dinished,
punﬂ\s& Jamj@g%v sfe@&bﬁy affepmlﬁgw %%Lbﬁy cmé 9, @11&1 (?Hnﬂ?g%té"i’s bt
hour's | es§. Those~ of
combm@ltmnstha mactlhlaprotdhas franeideftioal aonseoutweﬂ;y dﬁp@ddgﬂﬂleﬂmcy&:le&
nunber of variable factors (e.g, enzyne
[0292 P n e thierdadcussion dmnfaﬂlowe,rthe mveatioroR exaaplefiddy the conjugation of
modgiroe ngagiz lra%tdlzrgglefi%strt%glp {zzqa(l)té @t@é pgol Ve: n,ﬁthe\%laltlj‘jgggopoq}ﬁ@d sialic acid is
e
labeRf ST PEUCTh Rucofhe ?‘.‘1%‘#1%? SisCbiph ] the use of PEG-mpdified
sialiused akglytosylded paptidss isifad claty Ioéﬂgxstreincai dngl ipnotdinteadedatio imply

e T A oS o bt R B
that e rd'lsfchﬁ%rﬁ@ RenGalPaplicedle fARk Ed(ﬁﬁbl@g oﬁn&hﬂgél glyﬁgﬁi@ hio®ies other

cycle, i.e., the conjugate is not a conbination
than siakie tacldn Mﬂr@@m; the flisowssiodéneduely appltnableda tthe\/reboynﬁcatlon ofa

i terated.synthesis,cycl 2 029 In, the SSi on
ayegEp Sitnaeh Bis” iRy EnPRG FrutiBRar phrkdohfIS RS
therap@iida@aictiod) adfl biomuléduledd sialic acid noieties to a

gl ycosyl ated peptide. The exenplary nodified sialic

[0299}3' (An' Szymahehoahtdan B 8@ fol 1@ stel@%‘v?e 1ﬁfro&tb%on of m-PEG-ylated

| ow ng di scussion on the use of PEG nodif
or m- PPG ylated carbohydrates onto a peptlde or glycopeptide. The method utilizes

modified sugars containing PEG, PPG, or a masked reactive functional group, and is

combined with the appropriate glycosyltransferase or glycosynthase. By selecting the

73



10

15

20

25

30

sialic acid and gl ycosyl ated peptides is for clarity
of illustration and is not intended to inply that the
WO rwendi2eh is limted to the conjugati on of thPEEUS2W04/014254
partners. One of skill understands 25 that the
glygasicanstiree. tha wglngdiiithy dajppd carhbih}eirate linkegeaad iutiliving thef modified

nodj.fied glycosyl | al i
sueigs s ro 1S TR Shf BE D TR et b goed FEsaestoo Hpweptide
backbBal, fonfPéifhoGhigd re NG RFY |gl}lé6bépti@eto? oﬁﬁ%ﬂé& 184i&Ss that have
than m PEG i ncl udi ng ot her "wat er-sol ubl e pol yners,
been gfded preuperiideoi et i es, and bi onol ecul es. [0292] An
enzymati c approach can be used for the selective
[0293ht rAodarceptonforfthensi@fElGansfataselis p%ﬂsemr omthPBEptydead dd modified by the

carb drates. onto a. etlde or copeptide. The
metfods A0 P FIeT oS o iR oG ar L e e g et Onegoed there
recoﬁiblrﬁmﬂ?séﬁ%?mﬁt@@‘{?@'o‘x‘ ehdrHigly. oglﬁiabﬁzra‘%%bto@nlﬁclhﬁe for example,
conbi ned with t appropriate glycosyltransferase or

galagtbsyd @sgﬂptdraswh aB)Gai[él 'éGICNlé’g: Gk IYABEE\M)AZOGAVBICB@YJSAC lacto-N-
PCT/ US2004/ 014254 | transferase that wl
tetrapie G 3E NG BBV S5 .3 GlRhs. Gl 1uﬁfﬁ1PNACn§abBHé1Glc (lactoss),

a
e 1
253:ch6tl 3-5624 §19780). sugar resi dues of a glycopeptide or ont o

sugar residues that have been added to a peptide. 5
[0294P2 38 bndBmBedigiehy bn hedeploh orgh@biyhyltr MRt AL dSHretent on the
present on the peptide to be nodified by the nethods
glycepeptide t%‘?‘é@éﬁ’tﬁeﬂ RPRm {7 Erp Binthesis 0£§heaglmmp@qlq ySuch glycopeptides
can l.‘r?eg%%l k%ﬁ%ﬁi& tgfrégrﬁe(ﬁ'theﬁ)lgﬁﬁ ‘Q tﬁ'&ﬁ lté)E] ﬁfé)g catloléaf tthe g}ycosylatlon
pattean o&thie lycopeptideu d’dtenfavlwd@}(mﬁ‘ﬁih&hodsgﬁ hlﬁclhﬁﬁyion&@ﬁ Bpusydsto
zéch as Gah%&%) 4G cNAc (31, 4GalNAc,
Slaly F ¢ Beptitedhniadoes nofangudg a %ﬁalalﬁﬁ%ept@a e13firsgrapdifee the peptide to
| :
e Ry 1 e AGE GoLE e B M O L1 i
embscﬂameht |arGathAcaeﬂldL(eﬂe edded.by.the Raionsda @INAlc.trandferdsé.ol .
Chem 253: 5617-5624 (1978)). [0294] In one
[029617h Gal brexdmplairy eﬁhﬁiﬁtﬁlﬁl’h@ft the galabtesyd iaddapkdriansémbre ®yiagtaching a
present on the glycopeptide to be nodified upon in

gala?ipsﬁoreglgim oy @p&ﬁprkaweacgmt@dﬂafsé Qe pepidge, ggy@@@blﬁw ddie
metfoRTndEd& dﬁ#l%laﬁltl fhe lf)gf?ﬁk%ht{) e rﬁdd?ﬁéqag%tﬁgn&%gﬁ pa 1{(1@?(%1‘1% contains a

prior no [ cat on gl ycosy
sultaﬂolwrmlmm ope galadesylwdtﬂsﬁar t(e.gelGplplt her Geifhddiaindfa stligble
late a tide t

t I .
R A ahe) R T IS HHIOWERE Piof  Sabstantialy to

comﬁl‘éﬁlbﬁ ble ﬁltétﬂ%%@}ptthéjﬁaétﬁ)n ik %h%%d%&%ﬁ@ﬁé?éct@amount of the

hods known t hose of skill in the art
gala@erpmducyls aéd@h ol@thenmethadmﬂas@ezmbla@ adligdeckes] Sactdladd@ycceptor will
b t he %t' on of . ﬁNA transferase. [0295] In an
ea@?@‘?{% %1}‘&9 t he gal actosyl acceptor is

10298Fp ”?s%ﬁea%p@%ag%‘éﬁwﬁ efirazeDi G ot ate Gt
“t n@ﬁé‘d\m&thepi‘x?whgﬁtoﬁlﬁg 4% Ib‘)g)%ée biftfel! Qﬂtab tJr h&: tﬁ@ Bial ﬂﬁaﬂs?erase or

be hodified with eact mxturet contaln
a masety tayhehame wnmood a@rqaimlt,eelslytst a’aaﬂsfaeldatm dbeaig a suitable |

acceg;[%;f.( Er}z‘ysme%rsug? %s( g,%%éo%htra%g}gra?essalfllldte?lglofﬁycosidases (see, for example U.S.

Patent No. 5,716,812) are useful for the attaching and trimming reactions.
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gal act osyl donor (e.g., UDP-gal actose). The reaction
is allowed to proceed substantially to conpletion or,
wa@bdaoenoxrs vel y, the reaction is term nated WhePCHUS2004/014254
presel ected anobunt of the 25 gal actose residue is
[0293¢Hal thetlifrmussion tHaptiRl 60/, the setild ofghainsedt@atiedxemplified by the use
.S aride acce tor w apparent. to tho
of mgf ep SPEATE HaVing Waf%zsgkéﬂqn? gt aé%l%qﬁléfwr@wbéﬁaer#ems of the
discElsHRAP BRI ARy bf ﬂfﬁ‘é‘t‘i‘at@n' %%?é:&ﬂ‘ﬁﬂl @ﬁ?aﬁﬁ@cuﬁté fi2k the discussion is
trimmed," either in whole or 1 n par t o expose
equaéllytrhlevammo thosepmboedifients umwhmhahqtmda”wdfsegeaé)eamra therapeutic

. oi. et o whi ¢ch .ogne or nore appropriate residues can
mm%g béﬂ%glgc‘f% OB&eaﬂ?‘? a suitable 30 acceptor. Enzynes
ch as glycosyltransferases n endogly003|dase
l029§§eén ap GReTBR awpql%bqglrsent @a@éw? &ear bghygirgie geppques eirimmed” prior
t
to thg 31834 P%%g)g%hg r%%d_ll_ U L5 4 i f%ggmf)fe gl?\cr Gﬂ%&%ﬁrs tdAm back to
GalNAs.cAssodified hagar b@dringmyatelh@lmtét pmlgfnmf 1stdoajuga1seém¢ pnor more of
use qf nodified su S h VI ng.a

the SEp SRSy o R ag el CRErEBle § B cpRRILs By thmmed”

‘and ] %ter-@bﬁl%ks;ﬁilﬁﬁeﬂ i8 all ¥ t6 ltlférl‘eﬁlﬂtn% OLdidd\sHaliPdrhRB -aciips e

appreci ate that di scussion I's
glycepﬁ]pélldb glycem waﬂacmf@rbtl hnaméyem@o alarréat, or GalNvhé wleietyeonjugated to

the \gﬁg%qhgbgﬁ pél%’fg}.ert ﬁ@e moalé’[ fed £ a ]’l’]ls?leg}ﬁ 1sea)’5t8ﬁ%q’dép ﬂn acceptor site on
the %ﬁiﬁﬁﬁdﬂgr}kop@ﬁd@ Autehﬁﬂvaylrdmﬂmdfdaﬁ&i sra@&iadylenméty e.g., Gal can be

rior to the addition of the nodified
addeg fatermys Oéﬁ@r%h@k%d ghifauAc- Gal residue is trinmmred
back to GalNAc. A nodified sugar bearing a
[0299ht dn asaherdxempbiry smbodiment ajwvgatsehlbﬂmpqiyaaenﬁs addﬁrdatomf GalNAc

resulél)e(‘a/ &%Bgf glssgl)g%gaégﬁl)égigg% agtosg fgs hcﬁ@dAl e tlg%[é{ ap unmocie fied Gal

canw&&redwiﬂéhéﬁnﬁﬂlcydmmIr&lcﬁséded to the resulting Oside
chain am no acid or glycopeptide glycan via a

C y I . .
[Os(ﬁgnﬁﬂggﬁtde Wﬂbteé)éé %V\/gtv%artéso ubg?]!)ol %Egl %@&é’if& ﬁ( %rel,s%edéle using
amosiaﬁmimal;dacnrbl ety is attached to an acceptor site on
the "trinred" gl ycopeptide. Alternatively, an
[030l1]1 miflahother s@mphay ymbodinehy an €- aned@jzco@ﬂrreﬁéue Bdeaitimed back”
term nus of the O linked glycan L029

to thaﬁ%ﬂb{ép afachieptay aaHp et Onearsxmpkqs 2 IBIISO ]b # %@Pr is added
via %@al‘a}g&ﬁﬂe& Qritdh t@é&%er r rgé‘c?ve‘lﬁ}é 4n ﬁnfﬁggﬁeﬂ @fh1 SUQREd to the

al ac e re3| rnative
GalMﬁmfd]léwaﬂbﬁa Gal wa:h ab cattaxdlﬂé avatap-sbhublet mﬂymelal In Gatlddacher

si due. [0300 n f ur.ther anpl e,
embisht S Bpmerouieiicd Galticte bataoniss GAlAg dellowed by a
i34ty B PRl ok BRI pn030T] 11 anot her

exenpl ary enbodi nent, an O |1 nked gl ycosyl residue is

[03(%“ gﬁ‘f‘ffgﬁthg Aedfhiods P ﬂehﬁve%%%& ?0%%%'326’ ;%{ﬁ;/ Bé&”%ﬂh Bgl dup a

one exanp wat’er - is a
carbvhyairate Galiduead Isﬁbseailtmlly lan)t bssirpd btyuture. Ahe mddaﬁed\mgyr caarbe added

o BB B BSSEE R S RS e BBt stven

the fePREESre and the terminus of the carbohydrate.

[0303] n an exemplary embodiment, the water-soluble polymer is added to a terminal Gal

~ residue 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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enbodi nent, one or nore unnodified Gal residue is

added to the GalNAc, followed by a 25 sialic acid
worioetly32nddi fied with a wat er-sol ubl e pol yner. P(DBSRD4/014254

Using the nethods of the invention, it is possible to

"trim back” and build up a carbohydrate residue of

é bstasntl ally any desired structure. The nodified

41°Tan be added to the termini of the car bohydr at e

2it can be gyternedi ate

NI ety as set forth above,
ntithe t er paingus  Glycoprbiein
di ment,

between the peptide gore
carbohydrate. 30 [0308], ®X
added to term nal Gl

t he water - soLKybI ep IMH,@r '
resi due usio N fied siali laci d. An
appeeprral transferase iS used to add a

nodi fied s ic aci d. The approach siagltawwiaei zed i n

Schenme 5. 75 WO 2004/ 103275 PCT/ US2004/ 014254 Schene

5 N HMEO - NRERERNE ERFBPkin 11 N1-, 0@l oR-00

I HOO +N H Gal HO O O'+Na HO OH PEG or PPG N-'YNH OH

OHO Sialyltransferase CWM- SA-5- Nl—g;g)Sgl—_\%MaP G

) SA- 5- NHCOCH2NH- PEG GI coprotein Gal Rfree”

Gal - SA- 5- NHCOCH2NH PEG  Stigpoten. 5. N NH PEG 5

[0304] In yet a further approach,” Summarized in

Scheme 6, a masked reactive funct alGaly SASNiIlE@sEMIH-PEG

on the sialic acid. The nmasked reaglive group is

preferably unaffected by the conditions used to

attach the nodified sialic acid t PANEHEEptRNEPERS t er

the covalent attachnment of the nodified sialic acid

to the peptide, the mask is renoved and the peptide is

nj e PP : ST

0303 Cr B8 et har R ml SR o, Bk Blpaptive pgionalty
is preganon ihe swblmauglaﬂ&ﬂ m@Bkédheagbptdroep isprefesibBidaffected by the

nner its reaction with the unnmsked reactive
condjlrEl gik:yot Hechiwimoditied gl acidy g peptide. After the covalent

attachment of the modified sialic acid to the peptide, the mask is removed and the peptide is

conjugated with an agent such as PEG, PPG, a therapeutic moiety, biomolecule or other
agent. The agent is conjugated to the peptide in a specific manner by its reaction with the

unmasked reactive group on the modified sugar residue.

Scheme 6
. Gal Glycoprotein ‘
Gal 0
NH ‘
(g,j — SA-5-NHCOCH;S-SE
q A Gal
| +
HO oH o Nm ‘ > 0
HO T 0 0 *Na HO OH Sialyltransferase J —Gal—SA-5-NHCOCH,S-SEt
EtS~ g~ NH—3n © (|3a|
Q
SA-5-NHCOCH,S-SEt
SA-5-NHCOCH,S-PEG
Glycoprotein Gal
\V @ 1. dithiothreitol
2. PEG-hali i
Q Gal—SA-5-NHCOCH,S-PEG PEG-halide or PPG halide

Gal
SA-5-NHCOCH,S-PEG

76



Schenme 6 Gal G ycoprotein NH2 Gal ~. N
SA-5- NHCOCH2S-SEt 1]. Gal Gal O P-0 O O'+Na HO HO
wRho@1@32#Na HO OH Si al yl transferase PCT/US2004/014254
Gal - SA-5- NHCOCH2S-SEt - JI~ EtS,S.IrNH OH O Gal O
SA- 5- NHCOCH2S- SEt  SA- 5- NHCOCH2S- PEG d ycoprotein Ga
1. dithiothreitol Gal-SA-5- NHCOCH2S- PEG 2. PEG hal i de
[03051 PRG maflifidd sugaicartbe BseNMABCKDPRIFGE ROV sFRMEELRR Hepending

on t%%{&nuﬁ%f%%é%éﬁg%%@%g%gﬁ%mgr si}@g‘gzgin:s :ogﬁggig%ggt? e &gble 2). As
discGRpe At veYthe @8t ntifg sh&ir ¥ ARl gl?dé)?@;%t?de‘%gqﬁi% for introduction olf the PEG-

oliqgsaccharide si de chains he gl'ycopeptide (Table
ylateg) or ERG-yitesloniimsaie edndedntrodvsed satmiatlxldusing axpressiarher it can be

oGRS ML ) EOLUFEE e o

of glyadsidablsy astligliyogsyRiepEfefsé@n or it can be produced
post expression using the appropriate glycosidase(s),

gl ycosyltransferase(s) or mx of glycosidase(s) and
pApieasyl transferase(s). Table 2 Q R3-Y Q X-R R3-Y ~

X-R JO O R2-Z'NHR2-ZONH R-A OR4-A 11 NO 11
- P- ONQ-P- 40
Rs-Y || X-R4
Q 0 R
R2-Z ELNH
o o fL NH 0 0 L X
RyA| 0 I A 0—P— N0
O—P~—o—P-¢ ol © L+ o—F~0 ©
{ CI)+Na (I)_+Na 0" "Na O-+Na
HO OH
HO OH . .
- UDP-galactosamine-derivatives
UDP-galactose-derivatives (when A = NH, R, may be acetyl)
o (O3
NH [ NH
i 't f:,&o NSo
O"‘ll)\o—-P~O 0. O.
O*Na & *Na
HO OH HO OH
UDP-Glucose-derivatives UDP-Glucosamine-derivatives
(when A = NH, R4 may be acetyl)
Y xR f
N
NH
- 4
A-Ry 0 o) o ¢ Itk
P NIMNH o—P— oL o] MM
R "Z 4 — | \O'—‘ P*O
? ?l) El) <N I N/)\ NH o +Na CI)' +Na
0—P~—(o—P-0—\_0 * RXTYLAR HO OH
O"Na O *Na 4
HO OH R2-YZ-R3 GDP-fucose-derivatives

X=0,NH, S, CHy, N-(R-5),
Y=X;Z=X; A=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=H, O, S,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,

M = Ligand of interest ete.
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P-- 1 O+ Nai 0O-+tNa ONa ONa L/ I-1 HOOHHOCOH
UDP- gal act ose-derivati ves
wae4ged2att osam ne-derivatives (when A = NH, RACTVE§200€014254
acetyl) QXR QXR4A R3-YOOR3-Y o R-ZNHR2-Z
(3061 Rz it R sh St T &b Mime R, PIDD- @ala&@ﬂ%@@r_eﬁ’cted with bovine
OPO~/\~o-+NaI+\/O+NaO+Na}( O Na W
milk @gaqu@jogqtramﬁpm@g, thesehy-tepapleying the enodified galactose to the appropriate

tenroe ace% %ﬁqﬁeegt @{{Zié ?? taili%n%}/\\ﬁe% resﬂh%s qp tll\ale IngCBpeptlde

mabeeI‘;brNHR:ed RRrZg bxﬁi&tsﬁn%ﬂf 62cub irDsuch Bk rebdibh §Jstebd as mammalian,
1Na ? ~0~~ R1-X O A-R4 HO Q4 0"
inseR, R QT RSP SR RS PRaspos i Seaiing heyal paRsgtice with a sialidase

mﬁpgﬁwwé SndBF &) g(y@asw@si%ﬁg{ as gtqy o g%’ o
[0367@t qfl%ﬁ{)(thler %%épla@ggh'zlb@& enF ng&% raﬂg%? ngéis GNT1-5, is

utllmfaitbaﬂinyﬂef PE’G,ylaR:ECGICNHG,a t@nﬂn&lﬁnarﬁloseﬁ;esﬂhk 01|1\|a g gcopeptlde Ina
| -aryl -PEG acyl -aryl -PPG, aryl-PEG ary
still 5 eedEn @W&é’&h?&tréent*?@ﬁaﬁ Nn ang(ehQrlinked sb@ﬂn Smmwgg are
F 1
enzin%ﬁg%)ﬁ: ?or;/eﬁzgré)rﬁa glgcoﬁ&lgtlhé Ebgﬁcﬁ) L\% dl:érlﬁnﬁ{) %Flﬁitdél a termmal glycosyl
resirephatdesibseqvently cganghtaf withntherresdified eugar. For example an

endoglycanase is used to remove the N-linked structures of a glycopeptide to expose a
terminal GIcNAc as a GIcNAc-linked-Asn on the glycopeptide. UDP-Gal-PEG and the
appropriate galactosyltransferase is used to introduce the PEG- or PPG-galactose

functionality onto the exposed GlcNAc.

[0308] In an alternative embodiment, the modified sugar is added directly to the peptide
backbone using a glycosyltransferase known to transfer-sugar residues to the peptide
backbone. This exemplary embodiment is set forth in Scheme 7. Exemplary
glycosyltransferases useful in practicing the present invention include, but are not limited to,
GalNAc transferases (GalNAc T1-20), GlcNAc transferases, fucosyltransferases,
glucosyltransferases, xylosyltransferases, mannosyltransferases and the like. Use of this
approach allows the direct addition of modified sugars onto peptides that lack any
carbohydrates or, alternatively, onto existing glycopeptides. In both cases, the addition of the
modified sugar occurs at specific positions on the peptide backbone as defined by the
substrate specificity of the glyc;osyltransferase and not in a random manner as occurs during
modification of a protein’s peptide backbone using chemical methods. An array of agents
can be introduced into proteins or glycopeptides that lack the glycosyltransferase substrate
peptide sequence by engineering the appropriate amino acid sequence into the polypeptide

chain.
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77 WO 2004/ 103275 PCT/ US2004/ 014254 [0306] In a
further exenplary enbodi nent, UDP-gal actose-PEG i s
wo eaatiext7s t h bovine mlk (31, 4-gal act osyl t r arcT/@sBD€014254
thereby transferring the nodified gal actose to the
4 x term nal N-acetyl gl ucosam ne structure.
The term nal G cNAc residues on the glycopeptide may
benpy¥tiuced during expression, as may occur in such

expresgi on systens ag mamm[ein%l cohrdiiS€Ct, plant or

f but al so ca £ produ od by treati ng t he

glyc tfde th algial i dasor gl ycoSribiRseO(CH2)NH-PEG
andhor ¢t erase, required.([Q307] In

anot her e e'i‘f‘plcarNy odi " NAC t sferase,
as GNT1-5, | ¢ Qi | %ﬁm@ T@dn?g gnsfer GalNH-CO(CH,)4NH-PEG

ted-GlcN to a term nal nmannose residue on a
@pgeopeptide. In a still further exenplary
enbodi nent, an the N- and/or O linked glycan
structures are 10 enzymatically renoved from a
[030§ﬂ y dB§ash eidhe exeneplpysabadingntnist Suthmbeve,oneor mosgpdditional
cher?%ggp&seékqgm{lt? fngﬁﬁ}lcﬁ gsrtépg cgﬁl B? SﬁHzeeﬁtfjoH% &njtﬁeggog i S'%M'on of the

moduﬁeildsug@r tbehmp!@tiﬁh eIrl\hﬂ etxl&h@@arﬁ bmbodinieas aﬁfen@yme (e.g.,
opeptide tq expose a, termnal dcNAc as

fucoaﬂﬁrwenaﬁqi iokeddn agng REFosEdpELe-Ld Sicosprantp e Eeing dnodified
| “«
sugaitr Htﬁerlco gg g(;e ﬁ?lt@ ﬁ)'eﬁt% 9f'a &E%Sé%é ?é"% %ﬁﬂi@t#zﬁ%ﬁsg i al?ul zed to “cap”

(e.g. omakylatt@esmesqnoshdh (Eeahbkhﬁed Q@@Bfaﬂbd t@comgdaey. nzaltebmﬂlvely,

i ed sugar added di rect
Cheﬂfuﬁel fﬁ%%{oﬂld%“tﬂb@éﬁ% afﬁf‘é “E&?tﬁb?%‘é egf ﬁﬂ@&gmugatsﬁ @érfléf‘éiesugar For
exarﬁ%lg,‘gﬁe £6hnj ﬁ%ﬁé@&%ﬂlf&ﬂ Q@%ar ﬁsel%hgt@@ %ithQgbhie e &%1%1??% or crl]establhze its

bone.” Thi s exenpl a di ment or's” set
linkagshveitheth? peﬁx@minmoylentgb yd‘mlythe nexdifiedrsagass agahed. Imanother

racticing th i nvention inc but are n
exanfifi3 G enig B FRAR e siE P peeee el R s Sougition o the
peptfdeC e dfrsﬁﬂlsxf/ﬁlrﬁ)ﬁﬁe%iaté ﬂhﬁ@t%}élletlls, 80 ifrBF 5@ Symatic and chemical

gl ucosyl transf erases, ﬁé t ransf'erases,

pr ocn@#mb&ﬂyt e alﬁefﬂlemetbemeﬁmds ofibe linviention st sietafies the modified sugar

e d Lo u
s ool RERAGD ¥ st otk KB Grp RO} 8 Ryl BT e 6010 OB Tgate s
with#tl the ke@del ofehe/inveriton. exi sting gl ycopeptides. In both
cases, the addition of the nodified sugar occurs at
specific positions on the peptide backbone as defined
Enzymes he 25 substrate specifi city of the
Glj[&%%’]ﬁ%ﬁéfe%&%mfer ase and not in a random nmanner as
ng nodification of a protein's peptide
[0310hCc Kﬁymsyhsahm@rasbmataiwe thedditden oﬂﬁmtmattediyugafs (@gent SDP-sugars),

t.r oduced i nt rotein tides that
in 2 FERR RSP B PP Ay rngaes Tpt oelieoT B (b dhe noncteducing
end SEARRREE: B ﬁQ&hQﬁ&r 'I@Qulk&?%l?&ﬁfeﬁﬂﬁésaatr@ gﬁﬁﬁé@&e&%ada transferase

seqlence I nto the pol ypept|
and thmil-lllﬂieﬂ PhgexaTeIgde ddin@ DIt PP-NB€hEheMany in an en block transfer

followed by trimming of the core. In this case the nature of the "core" saccharide is

somewhat different from subsequent attachments. A very large number of

glycosyltransferases are known in the art.

[0311] The glycosyltransferase to. be used in the present invention may be any as long as it

can utilize the modified sugar as a sugar donor. Examples of such enzymes include Leloir
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HO OH HO O 0 Protein or Aycoprotein o NH ol N NH

Gal NH CO( CH2) 4NH- PEG 11 O P-O P-O O O +Na p Na HO OH
w@adMAe32Ts ansf erase (GalNAc T3) Gal NH CO( CH2) 4NE#/BELB04/014254

NH PEG [0309] In each of the exenplary enbodi nents

Ptheei ghyousitraeysie;anene gam’tb@1@@%&fetragapNLace@t;gmcxsahlxgluansferase
enzymatic nodification steps can be utilized foll ow _ng

N-aquyégBé%fﬁ?ﬁawﬂ%sWS&ra%eh@cssmsf”qr@&, HelyHrangfgraspanannosyltransferase,
xylo?)aﬂﬁﬁ ég@{i‘mﬁ&g)ﬂm‘f&a&gﬂa%m@ an enzyme (e.g.,

cosy eras I's used to append a glycosyl unit

[03 1§f i 2 dﬂf?‘l?a?%)sa&%gq% sglgt}}ege:?%zﬂ {% %1&%9%% t%angi%%se reactions,

ano

glyc@syztymfdr@erceﬁtbé clofed, or ioldtddzfesintagy S@ape. Magy gloned
sialylate) sites to ‘whi ch_the nodified sugar failed to

glyce&yﬁqrwﬁar@es Aletkapwa #8266 {heirpobmapicetide seanercednSqese.g., “The WWW
Guldét’fdd ‘?E}‘ﬁg Hgyc%lsﬁ?r@é%fg}%%e%,e gﬁéﬁ{ﬁv}ftfl el.c%m@ ?ﬁ@e.htm).
Glydmjdtrhnﬁ‘etawgammaeldrse@&hleek andtriuclrgtdd &q’uéra:bs sicaldingi ze

or destabilize its linkage with the pe nponen
glyopiy PR ForouPieh by aRge Acl seaengSan be gl%fﬁgtaf?ear so found in

Varlcﬁfé 1i€ly a@aiCHP Qﬁgesofncfuia g@giﬁahﬁ%@ﬂg@f%' ﬁMBL an(éi others.

rotected fol ovvlngltsc ugatlontot

[03151:6 Cﬁ‘g%o%g hlah <l:s tﬁQt ﬁ%!e @fn 1 y&&ﬁn {th %héd% oFthed %x(f%}ﬁo%fmclude

em ca res are use

but drhﬁoﬂiﬁhh@ﬁ@ gdladtb@ltramg&rdses} Ifucﬁi‘syl&aﬁstfag&sa@lh%sylthftﬁsferases N-
nodi fied sugar 15 is_co Jw&ated to the_ peptide
acetylgplagiasaminylygpsferasss. Yrace m@mméfaraéla@@aseﬁagbwa@yltransferases

sialyRPRIsHIAES é’laﬁlnoéylfrgﬂs?erﬁs{{ég g‘-ﬁ?éﬁ?&f%%@ gx?néfgfég&f b cturonic acid

nzymnes ycosyl transferases
tranﬁrgmssgﬂdt (rlfgoszfoehaiyhnsansfanasésy Baitbble ghddsytliransfarises include those
|vate sugars %’gﬁ) NDP- su ars) 20 in a step-w se
obiajig ﬁﬁoafheuia*évo CSpi% rPPEIFER e, | | pi d or

lipid or to the non- reduci ng end

[0318] i &%@émw@e eREY MY E0sy] %ﬂ@éﬁﬁéﬁ@@ﬁ HaY% b@pétamed by Bemical

r e
syndift; BE Sereiftng befle WOAUEARIARRNAT R apprBhfiatt A cell line
cultunes ibk streaniag genontiolliboanes fioyn dppropriategeetit, dribvy o@mbmatlbns of these
this case the re of the accharide jis
pmce et Af?f&?ﬁ%raws%%%elﬁﬁy §? ¢aqH Wt%lth aligagugleotide
pmbkﬁ%&ﬁra{wﬁ% tﬁ«f oghya%eﬁyds&sr AnRfenRaes I%Semgyvae la'Beled with a

art 0311 he gl ycosyltTansferase to, be used in
detetthide ;grcmpauth AW ﬁnOHemnhgyup;et radipaciivelatong ons chemilwmimescent group

in acgf)rdgﬁcgeﬁw}éﬂ %}%@ Iplitorcfg ek &58 ],naCO?lgg%{OHg y rldleﬁorrlTEssays 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
the glycosyltransferases gene sequence. See, U.S. Pat. No. 4,683,195 to Mullis ef al. and U.S.
Pat. No. 4,683,202 to Mullis.

[0315] The glycosyltransferases enzyme may be synthesized in host cells transformed with
vectors containing DNA encoding the glycosyltransferases enzyme. A vector is a replicable
DNA construct. Vectors are used either to amplify DNA encoding the glycosyltransferases
enzyme and/or to express DNA which encodes the glycosyltransferases enzyme. An

expression vector is a replicable DNA construct in which a DNA sequence encoding the
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WO 2004/ 103275 PCT/ US2004/ 014254 pat hway
gl ycosytransferase such as gal actosyl transferase,
woOR@aab3zggyl ucosam nyl t r ansf er ase, PCT/US2004/014254
N-acetyl gal act osam nyl transferase, fucosyltransferase,
gryrw'sbahwmramfeaﬁmers Wptmrablysitdked amsfimbRentrol sequences capable of

| t ransfer | ucuro | transferase and th
ctfefiedit CHERforFRi R G oR RS BISET e B 189 ARG R0 n e need for
suc ¢'Bﬂ€’r|01/ ?eq?leﬂééﬁ’ Sl Rfﬁ@%gﬁ{cﬁ‘r%uﬂo%a}ﬁé hési §elect§d and the transformation
osyltransferasé can be cl oned, or i1solated from
meﬂ@mgd@e@r cleenerallyy ceritmh e@quegrtey mc;éu}detarlamsmeptamelspmmter an optional

ope G e B Gl B B 260 BB gbosomal
bindi} $ifes/ dndwegebesoRhibik E e Be tBtbhidlSidH é’ﬂtranscrgatlon and translation.
AmI?mycosyl transferase am no aci d sequences an

atgh VerioEs dgiehtsayire preserising cogirg ing: o that tsnesded is the
t duc
o Qe 00 A6 RS e PR B
gend mdbuﬁtartagreeegaﬁmmcft&mmaﬁ@.t EI\/BL and ot hers.
[0313] dycosyltransferases that can be enpl oyed in
Fuc@ﬁﬁrdﬁrgﬁemg of the invention include, but are not

ITmted to, gal actosyltransferases,
[0316]c B ppie srbpeimentss a glycowdieyisfaranabed mgbe mepod of the invention is 2
G nsf rase
fuco ﬁj@é{@%?ﬁ“&é% k % 5 e knowad Srb those of skill in the art. Exemplary
fucogyluanyfenydstincnds @fzﬁﬁﬁ@ whic ﬁéﬂék‘drll.aﬂ&f)ﬁ RE&AGDP-fucose to a hydroxy
.manngsyl t ransf er ases, gil ucuroni c acid transferases,
positian af#n cSapter serk Husopylpnsfernases ¢hat trgpsfer non-nucleotide sugars to an
ui tabl e
a"cegrd_\f %%:@ﬁ%% %g@@g&s’s@@ﬁg}?&g e)§’t hose obtained from
[ okar ot es

103131 A SR kST e sty P S S iy Gl in

Galpitss, WCN’ACEJ”@H& il an c1405R6RdrRie dhYcosIE egﬂiteﬂﬂe ﬁﬁ%@l&ﬁlsferases
transcripts of mRNA from appropriate cells or cel

for thismeactiow ittcldeshe Gglfsr8eNGiN Axfienile>3 A}fnmsyMnéﬂemﬂe (FTII E.C.
i at I by, i nati ons_of these 20

No. JAEE B, Bl w8 fudohgestasiRom SRR Ao oA g te

Car%ﬂicﬁ@R@éJt19W 101 PlosgR PYELISOS Lfles ME0RRS, ILECT Bd 910463 (1981);

fromthe glycosyltrandferases gené sequence. Pro
and Nayedyer d/alielned idrh 59: 2086:2006 4bI& ) pamalthe Siutﬂﬂlasl)GlcNAcB

f 1 uor escent group a _radi oactive atom or
afucopdfprifersrs SEERY, K %EEVID Fhichas? foang &n iman semein FTVII (E.C. No.

24 BRI R D SRR R ISk B B8 B e

charSREHRAC @xsree@ﬁrbfﬁentofehﬁbﬂﬂﬂ RApUSS3 2§ Glémcqsol ymerise 25
chain reaction (PCR) procedure with the

o 1-eBjdgtmosylleotsfalese s aleo bednaihagcieriaeliGee Dumem, ettdig Bioorg. Med.

Letteg’.l’s é g%f%/%%g @@3 bﬁe{q%slg ﬁ@%egeLgéﬂg,e%% esigegtand prvelogitnentlio 1288-
13 Ofg@gﬁ)‘g 20nd: %xcl:\ﬂ‘léllafysfugtlg gﬁg?%lsfe}-%% grlcf)ﬁﬁ Sﬁﬂ %)[a%ﬁﬁé Y1BPEeS

may be synt'he ost ce ’of ied
fucowltrhlnsfe.tesﬁ @ G. Narzthl 69N EdRkago ﬁ.(bdsyl@ldrf@n be carried out by the

meifg SR bl Ao e snrer ddce: Duiito loh SRS oTYS. Patn
No. Dhify gps oéarsgtharh@ géemgﬁrédg E@y C%Eﬁﬁe%ferswansfﬁ%ﬁae an

t'o express glycosylt erases
enzygragyp ﬁﬁstemﬁomyptle&glngrﬁmbrfma@ser s a replicable DNA
construct in which a DNA sequence encoding the 80
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WD 2004/ 103275 PCT/ US2004/ 014254 grycosyltransterases
enzyne is operably linked to suitable control
waeguanzes capabl e of effecting the expressi oPCDUSI0€014254
gI ycos /| transferases enzyme in a suitable host. The
i frdseic h control sequences w || vary dependi ng

g R B T T B e

ExefnbBiRp gﬁlhabéﬂt@ﬁlsféi’is%m{cﬁfde g3 gélh&as;htra’%sfé%%@t@b Ngl 2.4.1.151,

sequence to control transcrip |on sequence enco
see, gigi tRdvkewsliNAatk | Bossiwdt Prbé. ridnzﬁ?,ls{ 19933 ,anczhﬁdmﬁnpt[emg\fature

sas SO LD ND BEAE20SFT| BL 80 cs. g0

142@%@9@9}3| rﬁﬁnﬁ@(@ern@anl‘é‘ R8I Laflch ot BBtPE MAgI2ELd Scz’f B84 86:
Ility to replicate in a ’host, usually conferred b

y
822’&82%}(1@89))d?or¢@pKG@sBanb#36é$12j Srabet eotli Gnmunyegeeeticy 41: 101-105
n. of . transfor

(1995 E QAP ShEF Ao s Rurrsiogine A DO B SIveg in synthesis of
the lﬂba&g@ﬁblﬂzﬁﬂ@%&(@@? 4U1S§>d Yandnhdo BEANIUBRY. &M%, 265: 1146-1151

inveRtion is a fucosyltransferase.
(1990 Gosydan)) ansf er ases are known to those of skill in the
art. Exenplary facosyltransferases include enzynes,

[0318i cAllso swtadiechor hisef it clgs@ethb & GRPHiveatGEart (B4 Ny dr oxy
position of an acceptor sugar. Fucosyltransferases

golobtRaYIERsTaTar WHER ISt FRETBIagE? 3 4 bOG LardiAscoeetsc) and EC
2.4, Pﬁ%gé‘étﬁ% sgﬁnth‘éﬁatges) (B?{]lggggég%?t&to &Y e@&ﬂ 9nBz L}Pe%} @83J ?‘11 217

or sug ‘ar
(1989h)e hEneiNAd asriesail., Bﬂich@(z.lBibﬁkﬁ) R Né@zﬁrﬁm ﬁ'ﬁ @574663 d198R)), murine

(NeigHe g gl doBtoaher a0 Ty Tt {Tosb Sosstvadhos G 2dd Fhnd the
ceraléﬁ?dl_ef %&E&%%tﬁh@e%@@ﬁ@é 42 45 @%V\?]h‘} )eLHlC 95)(1%1%09& Sh& 38934242

No. 2.4.1.65)
(199éb1)ar@themmtzldel gﬁlaomymmﬁerﬁseb kno(l@c&eforlaahmple ocE,IZ al., 20
)g ?r ate Res. 190: 1-11 (1989); Prieels,
galagrosyirgisieresss frommes » ScGirsecebareny casgmmbe, Chamirgs ﬁézMOIethl Cell

5. 5B).528 GB4 Chem 59: 2086-2095 (1981)) and the
Gaf%B@?- >)41)GIcNAc(3- af ucosyl transferases (FTIV, FTV,

[032@'-\/"1){1 ggé(ﬁﬁtlgﬁ ngyr%réq%( 5191; %J@ {%F%?l%%@ggf%\/ﬂ@é Egrcr:l clol\rkljéd genes by

gendtid eagiybérignis Welldsewnh$e, 84.50.n@aN Noc hgeagy er Oae thetthd involves
recomi nant formof the Gal(3(1->3,4) dcNAc(3 25
collegtign %S%ﬁﬁﬁﬁwmplqsaﬁhgm Bresming 46d apangnereedhe enzyme is determined

by Ni%?t%lgfrég%ﬂhé%%é jglg 1?%%?% ﬁgh% sed gg%a A a(%ﬁIQA clone encoding a

full-Bingth (Gendsarerichubévtednofenasa twhdch ﬂ;ﬂ)&&xpﬂeaﬂan {(nliB8@)spct cell line SY
er_exenpl ary fucosy|transferases include,. for

fesul?%g hesynifiess ofp bR 3IE SRENF. aLee qoesRior Hsoifistty of thsgpayme s

then%@?eﬁﬁﬁfeﬁ%sﬁqg%%éﬁﬁllcﬁfah@t@u a%%lsccﬁftﬁé 1n9létéhd?¥u13r&?ndmg known

met hods descéri bed in i cone,
glycaiybatvoarsites @116 difforen7is: o(em%blowwd lby ﬁ viPaghrosy3@tiddxstudies of

[ h
syt ey TRy SR RO G R BER R i siques e
overﬁé%ﬁré;s@ﬂfeﬂ af %lg gﬁ@éﬂ Fepfife §dhehtiCR8 fhat Bdsiifes ZDGRCH3R&Rions

Us2004
surrounding glycosylated serine and threonine residues may have a more marked influence on

acceptor efficiency than other amino acid moieties.-
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[0318] In another group of enbodi nents, the

gl ycosyl transferase is a gal actosyl transferase.
wazeanbrry gal act osyl transferases include a(1l, BOT/US2004/014254

galactosyltransferases (E.C. No. 2.4.1.151, see,

dtfansidriidkowski et al ., Transplant Proc 25 2921

A3 R PR e B e B B 0
recoﬁ'bfﬁant &8 Ihd ?eﬁclétlorilﬂl%aﬁ)res of e Zm(e%g&ga) alellsnﬂ'léﬂ é:ﬁ‘?dl(.:@?@(%‘iﬁﬁnant

6925; Larsen et a Proc. . SA 86:
maly&t@zfesazssawéll @18@ ))I)Odupﬂ)@MRﬂﬂaldmn@aﬂideG@]iiQm agtd- ddvan fat

sialy R RS a e SRR AR aha o RN S0 Rk P Fe rresent

1nvehtﬁ64pﬂn¥1@16e S'FS @)ﬂ‘l‘lh@% S 1@f or Hlﬂl@antgmﬁhl GJI'IP &3 @aﬁN | IBGal 1, ST6Gal
37, Yananoto et al Chem 265

(E \
L ST]?ﬁﬁ@ V1 SEQGQIOH( SBEHINAR J;&Tﬁ@alNE’%@:-HL gpd ﬂll“ é@ag‘{m Hb (tée for

sia il P PRERE wtobodfy o B SRk Beh ! Pl i Bypaprofemy 6 -
xiv (2996) % 2% eﬁ(éiﬁ%ﬂélx‘}coc@y})&b]@lt?a%@ﬁera%g dofbifed t% of$ 0@2 %?su(l&%hﬁ‘éﬁse (BC

synthet ase) (bovine (D Agostaro et a
2.4.98.@chesfiersl@dic Ridlto20e/non-d8EN] ferminmh ﬁ}a( MaasGalBéH%(l}lc disaccharide

or EyNitre 8 VROSSTHCB e 2 Pl @ed ASi S 1304198 ge Wekstein efal.
J. BloL 29)n) 25BS 3985 p%@) zEnc@Veﬁ eﬂazl 3B AN 9670231fo’c1m(@@92) Another
gal act osyl transterase (EC .1.45, Stahl et al

exendanyas;3-siaRdgansBaseZBE- 2244.29 41 tt%iﬂe)r& sialit had t(}sﬂmemamreducmg

e 6| B (1R ORGP s rice: REATeh o Sl Al 4444

CTPERESHER B i ngs (89, £ g s

includedsafiz |, AEGICIANAG 2, blsiatylrafisfemsac(Seq duirgemase: by Fugehdiochem.

engi neer | is well known. See, eg., U S. Pat. No.
‘21yiﬂgé§ﬁiig&8the nmet hod i nvol ves coll ection of

sufficient sanples, then the am no acid sequence of

[032% e Pé‘?fQSﬁhb’ far gheqosylatioreef capyphyagas 9 Bhicopemiidesibie ﬁgdyltransferase

will §08ia S hSLTRIR oo b SRS L RARNASR NS el on

penulirh 618 sbRRAcE¥IIeB§HgQRe fehminAPsihieREd of allly didlpRted Arbdhydrate
resulted in the synthesis of a fully active enzyne.

structyres Giee ekpblr3)speci ficity of the enzyme is then
determ ned using a sem quantitative analysis of the
am no acids surroundi ng known glycosylation sites in
16 different proteins followed by in vitro
gl ycosyl ation studies of synthetic peptides. This
wor k has denonstrated that certain am no acid residues
are overrepresented in glycosylated peptide segnents
and that residues in specific positions 30 surrounding
gl ycosyl at ed serine and threoni ne resi dues may have a
nore marked influence on acceptor efficiency than
other am no acid noieties. 82 WO 2004/ 103275
PCT/ US2004/ 014254 Si al yl transferases [0321]
Si al yl transferases are another type of
gl ycosyl transferase that is useful in the
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reconbi nant cells and reaction m xtures of the
invention. Cells that produce reconbi nant
wae@hgbransf erases will al so produce CVP-si al PCT/E81004/014254
which is a sialic acid donor for 5 sialyltransferases.
TabBlarRiflEtrddstabdlsiviitAnsé diecalplidGlcNaceseguénicehisent sdceptor
use dubstirh® present invention include ST3Gl I11
(e.g., arat or human ST3&l Il1l), ST3Gl IV, ST3Gl

Sialylg@sfawee | 1, aSdwSTF6GA1NAC | ||ISefudnee(s) formed Ref.

Lyltranstera no ncI ature used her el
STRRALY | bed in T4ATARA! . a »éﬂ?@ﬁé%é(}alél 4GICNAS 1

An 53 t ranst forrad
ST%%QEI? 2’:1(2 3) glxiﬂ yntﬁ{lans]S erazc,zl %:%A %f‘gé ﬁg’gaggw‘g S
transfers sialilc acid to the rd\‘?ﬂﬁé%é?"i‘i@l?@ Aal Gal

ST nen o AR ol deﬂewc%%@ﬁghgé 1?1881) a

Winstein et al.. J Biol. Cherdftusgs2.3G2gkaG anld

T Lo Ve e

STéGAmS ers sial i @h(ﬁ@b&dteilﬁnt he 1 q&m@&@@@%ﬁﬂé@ﬁ&@' Gal 2

ehbhhri A~ ~y ~l v A~ onn Ny )
o AT 1

—f ha A ann da
Ul L e UI Dabbll I I UC UI UI DA A 1 ]

STIGBVol . Chem 2D medirgiddes15 (1 We‘a)\cca;nBiGﬁBl UEeRN £c- et 3

al ., J. Bi oI OAégvnoZﬁﬁ)eanlOOz (1992). Furt her

1) eX

s& @613&’7"13555 o 5

2) Si n005 r ;’;\1 Eur .

3 B %% Preferably for
) § ea¢s ’b bpepti des t he
S|alyltransferase wi || be abletotransfer sialic
acid to the sequence Gal (3l,4GlcNAc-, the npbst common

[0323p p%h@ﬁamm%w%a salyliensferage that isyisefy! inntbe elaimedvaethodsisi ST3Gal

ORI VT I LN T T ——

the tF_a"iﬁdee? oBsial® Aiytd haeai 6f QGQ%IWIGNAH oF dagﬁé@llcﬂkc glycoside (see,

NAC sequence as an acceptor ' substr
e.g.,. Wik gl aly dnBibe Gles. B612461 1SE§02) dehslen EjndederRét J. Biol. Chem.

256: @%@H%lbﬁa{%ﬁﬂﬁ spgﬁl\letﬂéfp'&(‘sggy l 13 safp%@weﬂlechohgosaccharldes in

glyc a8 ’ﬁ@adlz{lfélacmmto%Téﬁa‘iq'tﬁ/thVthbﬁ%f an a-linkage between
UAca2, 3Gal f 31 , 4GLCNAc- 1 NeuAca2, 3 [3 Cﬁ

the tiasacshaides. |Bonﬁfumfhnka@q) beswaemthe ewh@@dm@@men the 2-posmon of

e SLSGE RO, AR50 B Lo g

(WeiNste@0erQi.r Mamial Clhkm CD3TE 884 £(198L)); th8hohde6DNA GRYald e al. (1993)
1347- 1355 (1991

" J. Biol. Chem. 268: 22782 )22787 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 a preferred

embodiment, the claimed sialylation methods use a rat ST3Gal III.

[0324] 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.

[0325] Sialyltransferases other than those listed in Table 3, 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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5 2) Yamanoto et al., J. Biochem 120: 104-110 (1996)
3) Glbert et al., J Biol. Chem 271. 28271-28276

W@ 2@9693270323] An exanpl e of a sialyltransferaBer/Ubzm4/014254
|s useful |n the cl a| med methods is ST3Gal 111, which

iy BT RS S o S B ol o

ST6Gal 1, 3T3éa TNAChHdh Mﬁ%&kéﬁl@f&%@@ » ARerflativeie iRk BJcopeplldes or
Biol. Chem 267: 21011 (1992 Van den Ei j nden

glycgperides, or hkmked leggsac@mei qmmya}wdmelegsqdefm mﬂ pﬂp@de

baclfb%e §e}naﬂ>éltlls%& tu?@lagef f.la'cﬁ @gﬁ Esecgvg L}atl g %fygggnsggpses with

the almlitp tcb bnalyﬂame Nelinlked ohéosiﬁc}@rlﬂbm&ﬂf@?cd@%t\i&@ Pnoré BEfidieMdy than
accharl des Bond;j ng1 (l'inkage) between the sacchari des

STé6(al hwe weddhl inperactisals aﬁgie@ﬁaléﬁorocw foe pertidgsinlylptéon (as illustrated for
ST3§9a finttgfg'?hé%iosﬁ%b This particular enzynme can be

Isolated fromrat |liver (Winstein et al., J. Biol.

Chem 257: 13845 (1982)); the human cDNA (Sasaki et

Othezlglydog@gaisferdsesBi ol . _ Chem 268: 22782-22787; Kitagawa
032 R o Ghr Ry ol ke o
subsBRte PRR) siAr SAGUSNCRTCIRE & ha{‘v@%‘é’éh dds@fbdd th@etdFor the

production of this enzynme by reconbi nant expression.
sialyltnansfsesef dn particwlar, éhﬁglmqwmnsftame cdnadlsrelb, @rahgtame; on

anllAP 38 2 Lo TEREIbG . A3 SRS LRI 7 o9
or Aﬂg’BCqu@shnté’zl%eEuﬂ Sbiatiesh. Rpam1Gaopyy) obact er j €] unl
ncluding the ¢ c(2,3). See, e.qg, 99/ 49051. [0325]

[0328] aly 5&6@@&%&6@&&%1%5@&&&% 515‘(9§Fu§e 1§ Fﬁ)&qtlélﬁg TieBseit
are al so useful 1 n an economc cl ent
1nvei_11aasrg eSwstnhledN ﬁcﬁy]gslacibsmnmyhﬂamfatasﬂnndﬁd@ dohae aoalilited to, o(1,3)

mqortant gl ycopept i inmple test to find
N-acgtit g%l?FéO%mllllsflwlS&raqeh%@é)éi “ﬁ%f‘rtyléﬁ@?tﬁ’é%mnvléfﬁ%fﬁ@ses (Nagata et al.,

DA T TR A et B3 e g pep 1990

and p(dype:pm]daﬂ\éactetg_égzﬂimtd)Satryn}dfraﬁdﬁﬁa&l (Hoyﬂata“tan,sf Fidls e’h@:’h 268: 12609
(1993& eSngglglg%\g SI .gﬁ/llc(%thggg)!i qsge Fi‘rgs:els B‘giqgireeér?’hl (\2/% 1t ?Ole Hullql etal,
BBR?:' 1’%3' kéi ’g@@ﬁ? gﬁ?ﬁ Gﬁ*kﬁ?{lﬁ Y&l Yr BRYHER. B3y g@fs’?l@bBﬂ?énTIV,

or N ed ol'i gosacchari
and @niyrfﬁhom:djahyzt alel/eBod dCRano 68 hiS38¢ 101 993¢), B-ldekdddne can

e, used .i ce of .asi.al o-at, AGP r. this ev L
scerd Bty sRestd e biftinBer e Brod O, ead 56y Pisda: 852
(199'25)' e@lghécﬁ%ﬁféqh ds Ea?te %ngéﬂi ut 8LFL, 26 &em J. 285: 985
fiici ent t han are use ul” 1n a practical
(199221@96113@1310@3@5%1@969 for peptl de sialylation (as

illustrated for ST3Gal Ill in this disclosure). O her
[032@] yd&aamlobyl’ammslﬁﬁam aﬁe df@isé &Btizﬁjsf@mmdmﬁedsrhaﬂﬂosé molidiies 88111table

erstan ot her Sy ltr erases ca
man%?f@f FAPisTasES P |Ila%nn9ﬁ>§ﬁ§?sg?r38§e @y§| Rngsylifg crase, o(1,6)
manmﬁra@tﬁwse g, 4? ﬂla{:ﬂﬁ&s?lt}anéfefas& $0l- ﬁmhxéghﬂha&sb@ S§r1d Pmt]

In"particular, | ycosyl transterase tan al so
(see,flﬁprnfqlﬁ,etmigdnnu Rev Biochem. 54: 631-664 (1985)).

[0329] Xylosyltransferases are also useful in the present invention. See, for example,
Rodgers, et al., Biochem. J., 288:817-822 (1992); and Elbain, ef al., U.S. Patent No.,
6,168,937.
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gl ucosyltransferases, e.g., Alg8 (Stagljov et al.
Proc. Natl. Acad. Sci. USA 91: 5977 (1994)) or Al g5
wQ@ bimegenr7et al., Eur. J. Biochem 224: 71 (199BQ¥/USA64/014254
[0327] N—acetylgalactosan1nyltransferases are al so of
Qehii Sgitabde: gllbéb\wmﬂé@rdsbi‘éyqjeme described/ aniichitawa Stdlt, aMlCé’ 114: 9283

(199253% ta d ?Fi’g)’g'} 4%4§ (199 )Seagd &c%?ﬂa%aeeta C?'\RBOHYDRATES

AND @A@@@I—IYbﬁ@f@l@dL@ﬁ@ﬁS nyhitdn@ned. ¢ Aes Preds3{9o39)
N—acetylgalactosan1n I'transferases (Nagafa et al. J.

[0336] ol 0] r#&%g&%ﬁ%ﬁ%@ gr%?lﬁ)m g&gtlﬁﬁ‘%zﬁt ﬁgerﬂ'ion Such

glycw}aimzaisfdr@ak actuls anzméstmm‘lsédemayﬂthéhbnﬁh}&tohgbsa,cchhrldes (LOS),

m. 268: 12609 20 (.1993)),. Suitable
thﬁ%raa% Bli(\gﬁ@ft%yo@% %{f}wwgﬁ%‘feeba&%é iThe picaily have terminal

glycér?séh] udnck®dhat fiinlc gﬁ&cd’él)njugat%& &R the%%fa&elglgﬁllﬁan eplthehal cells

GTIT, GTlll (lhara et . Biochem 113:

or in(tmgs):yetlo@mmston erd, val(lawwenmﬁa@bzmgy 2313) BBQHISO (1996)).
268

Suct g B oA R e b PHSFGR o e 2 gposgps of species such
as E. P(Fd?zcand'}ﬂ@zmwneﬁ‘é%hu%‘mm UaticB Hicl R 4631,4 %ﬁ%?c&yltransferase and a B1,3

N-acet yl gl ucosam ne- 1- phosphat e transf érase
galactbsyltrBistariser(reele.g2 EMBIQ %ces@ﬁm(N@QM)%S% aindwb%i)(ﬁmoh)

N M TR DI RN

AccRRARY IPh5 FeL&DCan Bf‘ 6l %?c% ﬁg(r!ms%érase J}(Swiss—Prot Accession No.

rrannosyl transt er ase, nnosy tr erase,

P27 E6}oli)rand rS&Sgsl-RrbaASéeemaﬁ &o. PBQ8]174()S' typhzmurzum)) and an B1,2-N-

mapnosyl transf erase

acet RO TR REK R MIPL AGRRTAOR MenU 0088 ReseiDs @ther
glycgfyzl‘cré}ngerés%? ﬁ}’i‘)vohl%hgagm[ng %gi%] se&@én@ésy Ak iﬁ%\%té gﬁﬁfd%%h@sre%hat are

use e present rnventio
encodmiibjo bperonmmg as gfaBeWhEh havBbenivhmactérizeRid&irGdnisrBP&ich as
and El S.  Pat ; . ..
Kleb&le? roniags Fgs b S 16H b s GOup R s terice: Fesinia

emeﬁ}&bhﬁ&a wjgby&@éw !eg%&ﬁzr %ggtgewz 9&%&1{ bP @geddwo%m K&¥Binosa.

B G o e i v

1nvoIvAﬂ[ lin Prodasing $0&3res LABABINgPaOE-N-y&téteaose, D-galactosyl-pB- 1 4-N-
cosyltransferases are also useful in practicing t he

B I Ly Sl s Drebsglesmsseandth Ptdood group

e RS S LS, 8 RO AEREE | 95 e
idenBA&d Brth@LOBNE théBud okl (A énd WY Sseh-RF $nNEHoedd é’t{H‘W meningitidis

sequences that mm c gl ycoconjugates found on
(Schelierf eted, SfMeddiar céarmlt 4ile 12864248 €1994)). dihei genesofsom N. meningitidis and

V.S o Ry oa% S5 B asrae s dy ivelat i Basphegi of these
strudni}d Bl bebd tdeatiBed@bm!N. %Jnﬁ%zﬁ&s 11ﬁ1'iiﬁncﬂh?€si%d@l {7BEhings et al.,
rfa operons of species such E.

Mol Hicrigfriel 1& %@pﬁod@l??%h@ndﬁw éhgpm‘ thagae suugat F§2 (Gotshlich, J. Exp.
Medg (ﬁ%ﬁg’ls %H r ns%)zr indirh agr?‘ egztlgei :%ga fbcwsiﬁgg%gf thrfhe 2e08%: Igtd,

oSy rase

lgtB NB@@QB @ldd%l@éﬁcdsﬁltraﬁ@feta)se endyividk réfired $oraiddMon of the last three
S56361 S %/ phi muri um %\I]ucosyl transferase

of the gggaggmﬁ he Jacto-N-neotetraose c'ham( akarchuk et al., J. Biol. Chem. 271: 19166-

73 (1996)). Recently the enzymatic activity of the [g¢B and /gtA4 gene product was

demonstrated, providing the first direct evidence for their proposed glycosyltransferase
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Accession No. P25740 (E. coli), an
(31, 2-glucosyl transferase (rfad)(Sw ss-Prot Accessi on
WO004/1827429 (E. coli) and Swi ss-Prot Accessi oPCMOS2004/014254
P19817 (S. typhinmurium), and an (31,2-N 15
ficate{ Wdbdiibldsahiing Riblaichbar 20¢4%)r 28K (EIBEI]B%:))‘. eBisV.qgonorrhoeae,
No. U00039 (E. coli). Oher | ycos Itra erases for
therq#e WO affliHeNa] eeress i sthielzadds §- ﬁg Aerie Hlfoaep(tsl‘ﬁ%’e(’f the terminal

A L T

lactddB elerient éfn trimca®d/TioS, Al ®ainkahd BiBlosaisioupantigen structure
Sal nonel |l a enterica, Yersinia enterocolitica,

W&@HA@Q‘QF Suprie-)- eblr]&slmﬁmﬁﬁdls theparate lﬁﬁ@ﬂwmﬂal also expresses the
Pk blo %Sﬁg&fﬁoal'glﬁﬁer?%[&’tgats RS Bshodth tkcégﬁé]an %ﬁéggﬁ{:‘ J*efi‘l?lh s 5. 5(1995),

I'nvent 1 on ransreras

suprtzbawe&w ia glwaﬁyumlsfemsesr adusioviated gemet a::rea%oaheéﬂeﬂl in@SPN
act o- N-neot et r aose, %al act osyl -

5 54éc5é6 yGotschichy oSengsAgn al, chosylr_txag%fpr@éq %mwl é*fuqosxlt@ngﬁe@se from

acchari e
e e s LR SA VR (kGRS IT e ERHR5F 21500
213381007 h.andsoasteie in ttle pidsért édventiod e th@y@ésylti‘@sfﬂﬂse§6f
pat hogens Nei sseri a gonnor hoeae and N. meningjtidis

25
Campg{glféq:tgleﬁ]@g (sgp,, for grxampley httpy/@frgb oS- m@fr/ﬂﬁg@@/ﬁlﬂw gtf 42.html).
(1994)). The genes fromN. neningitidis and N
Sulth?ﬂﬁFJr&%?ae t hat encode the glycosyltransferases
rnvolved in the biosynthesis of these structures have
[0332¢ e T hiedeventibn eldo pronddsimeteodsifgi prodisng pentides matei;lchtde sulfated

md?‘fg@‘s‘)“)’ﬂlée nn #% gx;ﬁnpl& aﬁlgartﬁ%g/glggcaﬂlgﬁnélﬁ% St}f%z'ls %‘@?ﬁrgh FWan sulfate,
carr ené:ﬁ( Rnd rdYRdd céiﬁ Sundd: 8@&12%9@3&%%@&%&5%%& for exlam ’1&3

meni ngi tidis, ocus consisting of three genes, |g
chorﬁmo1tlgt683\épiwtnagstrasee@b®&i@$ cPN& @syr@h%i;hytﬁtdm@f athsé Biol. Chem.

270 P S B E RS F s Pl BCieiaB e PAEGY Rlr e en
acetggh@bsamlﬂe Nﬁﬂé&betyl@!i@msuﬁy_ﬁbtraﬂ&éﬁﬁl @ix6d-998), \Genomics 26: 239-241

ecent|y the enzymatic activity of the IgtB and | gtA

(199§ &1éL b9d duend ﬁbf@osaa@mgixqamdiv@@ptylﬁh@wwn@Nr%wtwag@/N-

sulp i ifes 5 2 555 O Bl PRI R U HERE b P B2 B270-

22768204 &Zﬁiﬁil&sg&ﬁét)al VrBibl. Ghemo2691d6438-10448r(@994)ehiimuen cDNA
addi ti onal genes t D which adds (3-D-GalNAc to the 3
desciied i1 @enksm 4@6%5 *df23044 act ose of the

| act o- N-neot etraose structure and | gt C which adds a

Celll BRIt c &y Ittt the |actose el enent of a
truncated LOS, thus creating the pk bl ood group

[0338ht ilgenother anhadireerS, thGenzmasattiligddigdhe rr@tlxmda)f)the inwenton are

e B i B L s RSO UBE i BB e

(seeCRY EXarfple] @ECPQGNS £ d?ﬁﬂl%ggly@dsyﬂfansfefa%%é gencthlPf @ thembrane-
Nei sseria glycosyltransferases and associ at éd genes

bound @rlalvsltﬁndi@mrat dlith nellssmnysofah@msmrdn@hoyn% enzsiyyes studied thus

or aI 2-f.ucosylt.r se .and
fr 5 RGPt PRI B DM apispas g i quermbranes
by sahi&tiddema redareaieteesdntLldr 6MBbilizatiodt Sakface élyc&yﬁfansf&‘@@% have
272: 21349 10 21356 (1997)). Al so of use. in

beerpideniifind anfbe peafasas af verehetemeipesriebraineslisy %rsdelé bay also been
recog‘ﬁfg(? &h%gﬁl‘rég e§uc1: %?% Hﬁﬂ%&?&% mafngé W/c%c?w%m#eap?ysmlogwal

.conditions. However, the more recognized functlon of cell surface glycosyltransferases is for
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Sul fot ransferases [0332] The invention al so provides
nmet hods for produci ng peptides that include sulfated
wologaed2es, i ncluding, for exanple sulfated  PCT/US2004/014254
pol ysacchari des such as heparin, heparan sulfate, 15
it ceREThd ek oA (Rloth Bl dt:ecurceierrod sHESSIO SUPRAEELLULAR PHENOMENA,
sul fotransferases include, for exanple,
1990 hondr oi ti n- 6- sul phot ransf erase (chi cken cDNA
descri bed by Fukuta et al., J. Biol. Chem 270
[0334]85¥EBiikgs save(hegg @yvelmdsa alterdbe glé/@@&:v#ran@fermsmyssed by cells.

m no c cet [.u
ror QRSB PO NPl BB Tl Py ST B3 0o, reorta genei
appréaRh eMis6RteldonedTDNA bequed&3Ghat deletiBRE@)kpreadioh of cell surface
gl ycosam nogl ycan N-acetyl gl ucosam ne N-deacetyl ase/N
ohgoaqpcbmc&@w@r@fa@flm ooepaig ElyresH s ierasss Aﬁgl?}\] ibrary generated

from %fi?@gt%tcol gr%l ranl‘glrmg Séﬂ % t%%?{p]fé%%}’oé%%&%% 4§9ﬂ)
gala%&g%%%ﬁf&gg?nm@%saﬁﬁﬁ@é dxheﬂ chiBctEBIEaRkrAR GRS MBfebRd into

Bound d ycosyl f ransf erases [0333] In
COSalnmlllse he irbofectehtells tweee ther ynitged rid assaxdifor eHe3 met hod
i{ nventiqn are 25 cell-bound
galacé‘l’%}’ arsﬁﬁ%tf"é?yases Al t hough many sol ubl e

I cosyl transfer ases are known see, for e
[0338]. & sFranlﬁtsco Rl Breyadlagidgad. §F1y$7§é§fﬂ9t ?‘éﬁs%ﬁa@%@a&éelose a
e §ERF gl TS TR i AR R0 BRI B Myl

fusich@on&kteh LMD ackfﬁ%‘ﬁﬂsdqﬁerbﬁ ofiah ouRs irenidialeqirotein, (if)at membrane-
they are not released fromthe nenbranes

by
spansiogisectionef an euter mguibranedweteing ard Giix WOIEWH%HW%Q iasﬁimase

Sur f.ace Itransfe ases_haye n |den
sequipeipgrodi e Teating MBChEs Sreoa ey e it R ki dHowever,
the F?ﬁg:lécg) R B Fithif28 SRly tB%%&Wo%i% dell Bpfterhd ARPasSYEI @R by the

transferases nmaintain catalytic activity under
authghyreialesdhcaimplete dnphrtifedhsion Fowesepsr funickieningr e

recogni zed function of cell surface
Fusi I c?s I'transferases is for 87 WD 2004/ 103275
__(%g;r,gbeggwﬁ 04/ 014254 intercellular recognition (Rotn,
[ ngﬁ%lhé& %&Mn&MMM&ﬂH@MMHR fusion

90). [0334] t hods have been devel op d t.o alig &e .
protgnmb@tslwe e thep gae §HW@§§BH%‘}1%1§ fpolvedip syRS desired
en et. r

elycig35BaRo e T Asion BB pepdiR fan BEbqmbdst BE for example, o
catally 6 Cd[BlR1ti0¢ d@lﬁdn@@h%h&es{sdﬁmséﬁastehhat islptigedrtd lae:atalytlcally active

expression of cell suyrface oli gosacchglrl d struct

domaicpf R apeesiasy ﬁ%ﬁY@egI%c?@Wsw Pas Sudyin e Gnpor Fypmple,
catal%%‘ggt%% %the%%ﬂ'@ﬁ%@a le@ﬁcfedsu%élocﬁﬁtals TdbhdiSorle! |1 ne

0 express act ose: - gal act osyl -
glycdsﬂtfiﬂsmmybr-dat@ﬂ'mcaasamw|1luj\e)lved m a glycosyltransferase cycle. For

exargRlR PR Lo o] PGS B g B ECHBY Bt (Rl G Py oo

polyﬁﬁ@e&ﬁﬁ%ﬂﬁ@nédﬁes 8n éﬁ%n@nﬁ@b&?h%iebﬁ@@éﬁg@f &ffthesis. The resulting

activity. [0335] Francisco et al., Proc. Natl. Acad.
fusidcproteliSfanghen cardlgzeaiot pnly1tbe g;)nthqgisng [thgsucdeotide sugar, but also the

transfer of the sugar moiety to the acceptor molecule. The fusion protein can be two or more

cycle enzymes linked into one expressible nucleotide sequence. In other embodiments the
fusion protein includes the catalytically active domains of two or more glycosyltransferases.

See, for example, 5,641,668. The modified glycopeptides of the present invention can be
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nmet hod of anchoring [3-1actanmase to the externa
surface of Escherichia coli. Atripartite fusion
waoengilg2rhg of (i) a signal sequence of an out BCT/US2004/014254
menbrane protein, (ii) a nenbrane- spanning section of
peddiii dedibibtlAne sitdnblfig tidédtitlizing edribug buitablefusionpratias e oe

exariglei ol CUERGABPsoUnL € o0 Ay BHR0e ishetea Publiada 70 99131224

on Fi¥ £ ey sco method is limted only to procaryotic

cell "systens and as recogni zed by the authors,

requires the conplete tripartite fusion for proper
hnmbbﬂﬂEchZYHﬁS Fusion Proteins [0336] In other exenplary

of ,the inventi.on utiliz

1033710 AR50 ostel HrURH ARy e b o G alSburst i for the use of
enzyedsitidttaye fnktaébilifed oivOdotiaddni/Rr SMI6IB 8&hForOInanEREMpREY

glycopeptlde conj ugate. The fusion pol ypepti des can be
embedifsss deprefs previdedx shyposyltranstesase draj iy eoalugptedde pPEG via an intact

I t

ety B sertiSie XS ARt GEAFR AP el SR PR DRer Gipime conjugare

is opTi@ﬁal@Cﬂ%Baf t sehd yuppotiatTleyise 6f dhdidauppdred enfyahes in the methods of
catalyze a step in the formation of
1T

the 1ﬁw?1ggts}rgglfge§ ggrw?qlgé\p qfdheregeipymgae pﬁ@p@gﬁcau%n of the reaction
y

oL SREALS AR A, kol o YERuRhE ST A0 DHRRHc

coan@tg/ isutilieed indhe tiedtode nﬁﬁxéesvangh.y@dfey tombinsfieisasfenegynes and
be joﬁ in-fr Hgﬁh@ '@. nucl eoti de that encodes

SUPDQFS &} gﬁépl?&}’i%lt‘?/ e'dffde sugar synthesis. The
resulting fusion protein can then catalyze not only

Glydd3f1agivh by addcondind i ineligot i de sugar, but also the

transfer " of the sugar noiety to the acceptor nol ecul e.
[0338he Glyeisglatipn of @mytang huiban gieovt hormens B4y aiwb@a@oquhdsed

1ntra8?lﬁh1\g?r?yeh)z Beapﬁ%,gﬁlgﬁg( tﬁ%agfé SipD l %l}lucgeroglﬁ% F%{%eﬁ % 1ng g énutant human

grovﬁﬁh@i‘rﬁéﬂec dhich cofiptive a@@éﬁ@t 6t w1y Wdrodficeday -eor O-linked
cosyl transferases. See, for ‘exanple, 5,641, 668.

glycwiatwtm say be yensinepd igkos whtabledopiree dine, ¢.gv e aukasyotic cell line
0Q4 P
T B i T .
recofrb@ntly producedfidmh suctPCdel Phdecin el ydpptiated bl dik host cell glycosylation
PCT/ CA98/ 01180, which was published as WD 99/ 31224 on
machifjfly. 24, 1999.) | nmmobilized Enzymes 5 [0337] In
addition to cell-bound enzynes, the present invention

Purﬁic§ﬂ xPBPt‘Zi'l}g%?leu‘éH MP&n%@;I?f enzynes that are

I'1zed on a solid and/or sol uble support. In an

e N
0RO B oS PLS0 % sy
preférabla@urifigd yeforsyse) Stikdardaseld kdd)\m@ tdchmq’ae’s sweh hotisn of thick layer

t he invent | on. The PEG | i nker - enzyrre conjugate is

chrogj3tqesrhvi Solump RIS QAR ) 108 SXCRATBP ChromHngEaRhYo P BIEMPEINC
ﬁltra?f_éﬁQ?ﬁ F@%e‘ﬂn 41 ?e ed 138 fsgﬁi]ehﬂ)q&e%ltr!t@oﬂ ork Pf’e?%%l?%tlhzmg a

sinplifies r up o e reaction fixture an
revepsg mlsmptlatnembmfe othanerog acdre oolumprahohedtograpldc adchoiques for the

recof AR S I L AR S LLCOY B e RlecdE SOANRin, T

[0340] If the glycosylated mutant human growth hormone is produced intracellularly, as a
first step, the particulate debris, either host cells or lysed fragments, is removed, for example,

by centrifugation or ultrafiltration; optionally, the protein may be concentrated with a
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conjugate is utilized in the nmethods of the invention.

O her conbi nations of enzynes and supports will be
wapmanenrsto those of skill in the art. G ycosptBUSTNG014254

by Reconbl nant I\/let hods 15 [0338] A ycosyl ati on of a

i nt race | ul arl r ecombi nant ans pol ynucl eot i de
arlggacS eréﬁ%ﬂf?ﬁg% scomaLnan m FPIeG PR Ry
chromtd‘g?aﬁ@”ﬁhle%@@angé chRamt fr&ﬁ%néf’cfé‘l’ﬁ (¥ é" Bh rd%ih‘}ﬂ@ﬁnﬂ'eﬂ@f[ (DEAE) or
| irnked gl ycosylation site, é transfected into
matra:es gbntaining dadwxymethyl pi anéfOpmpgl groapéuﬂmely@hogtapb:e loh Blue-

sertei G ER RO SONOxS HERLO s, Mrul B nshRge Woa-

Sep}lh&&@u@&ﬂAfSépﬂh@bl@ fEﬂ@erCIQbepédrlnButﬁ TB&(\F‘;%@ yPl@ér@UTbyoﬁeBﬂ SP-
host cell cosyl ati on machi ner rification
Sepl@qu;s@o@;ryl:rr@mewd/X %ﬁwseh @Sfb%@ﬁ]chmt@grms silige @J@ron@tmaphy,

0500 DS B BHERE e DR BT ASRRR P o

filtrdtioa ising e 8., Seiﬂiada;b‘mbldcﬁlaﬁEle!‘z&d)mskzd-ﬁmﬁfsmn%romatography,
chr omat ogr aphy, col um chr onmat ogr aphy, .ion exchan

chrogyfagraiE isymsdhat felestivahe bind s pelyRsptidafnd sthisete o apmonium

sulfdté E ft &pd to use nenbrane filtration, nore
8‘%@ E‘lﬁy utilizing a reverse osnotic nenbrane, or

th
[0349g503g1yy@; B LI G RERTBEAA ARG, LECRR AHESId Rl is Wiy

isoldtdd 1@ iattlal extedctied ot @IS, cellAPhed, chlturt heedd, ¥yeqvil@vetby one or
mut ant human_growt h hornone i s produced
morg ?Rf’fcﬁ%‘é?}tloﬂ}l ﬁ’ﬁtlmﬁ ol saggeomiop exehange, &% SIZ?WéCIHﬁlﬁ’ﬂ icB{pmptegraphy

e
stepérj.elgr%d\l}go ’a b{rﬂl% éé;al n'g oée?:lﬁ a?// b% (—Pn%l?ll%? gﬁfg.tfﬁ@tﬁl H %}or&natbgraphy. Finally,
HPL@ epbe etnphiedfor finpl puritedatiyn stepee protei n nmay be
concentrated with a 89 WD 2004/ 103275

[034BCT/ASS004¢ hhibifoh eg30rﬁ’8iﬁ Bhbd ﬂ@tﬁe'(ﬁpﬁﬁ) P81 1R ificluded in any of
concentration filter, | owe e{ separating the

the foesgpingstapaéo mhiy rameolrynsv@rwétaﬁrebw 9308 g iBsluggd frrepnt the
groﬂﬁro?a@eﬁﬂﬁo&héoﬁféﬁrﬁlqar{ gomimmunoaf finity

omat ogra on-'exchange colum fractionation

SR COTE e S G T VR

grovitD hOFRS R TARNYvEHIioBl e fifst SQRRAAS@usifdvh Bbm&reﬁﬁmnamﬂ@ble
MONO- MONO-S, lentil |ectin-Sepharose,

protega ,ghme@g},"@tlor(ﬁ)ltﬁr,oﬁogmlg,s@ Amijgegor Mymgé@wlhcgwly]aﬁltratlon unit.
Foll \gégeﬁa&nce# ls‘gﬁcég %ﬁl?%rlr%tar{ltgﬁnag%] ap%flgcf foa é{ﬁtagfe%tuﬁ'@atlon

alr ose

rnatni:}h rlmmk@xgplapén Yuitabufanegy ﬁfaﬁmaﬁ Gompriseer Iignp Hasthe H?[bt(ae a lectin
08 silica gel wth appended aliphatic groups)
or almh y a%qlwlqkquﬁé to %S‘Qtabl@élﬁﬁ%eéltﬁ@%ﬁh’d\n «'@il%@%\ange resin

may%elzeg}?né%%lﬁ%kg nl‘fﬂélé ?alr@%l?& @Hy raﬂe g{@féﬁp att gﬂ?@ﬁ ﬁgﬁﬂlps Suitable

matridel amdlideaabr}aamﬂe; dgaAross Ltleﬁcarhm: cpileose ot atheotypeq Mﬁbnlﬁ employed
cosy| at ed tant human gr owt h hor none pr oddu§
in prg 1 E\IXI 1qa§opjs O} catlon exchange step may be employe ultab e catlon

exchangers include various 1nsolub1e matrices comprising sulfopropyl or carboxymethyl

groups. Sulfopropyl groups are particularly preferred.

[0344] TFinally, one or more RP-HPLC steps employing hydrophobic RP-HPLC media, e.g.,
silica gel having pendant methyl or other aliphatic groups, may be employed to further purify
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isolated by initial extraction fromcells, cell
| ysate, culture nedia, etc., followed by one or nore
wa@oeomaani2rat i on, sal ting-out, aqueous i on-exchaPQEUSING/014254
si ze- excl usi on chromat ogr aphy 15 steps. Additionally,
Felychelabiidinpinolihhin gidiib Rommief Setheloy albf theifoyegoing purification

chr omat ogr aphy.. Final |
steps %‘éﬁ“%‘ag AP EkionsnCa kb TORTAT A BTSSR PRI BH - o
t hyl sul fonyl fl uori de (PMSF) may be included, in
[034§hy be: glmﬁ%ylatéqi BYyHnh Gursa g vt horaminsiof thy igyetopdpailtinggfrom 2
gl e e T A o P Do Bt Reby Undal o
al., JS@&!iﬁk&ngwé [ T10(1084)s tEhisrefdredce eadibeetwdsgequential, RP-HPLC steps

gl .ycosyl ated human, growth hornone of e.invention
for pUFBA O AR BYEH ls2iog aavre%%@é%ﬁrw - |alfgrgatively,
tech B Rhh SONEREY FRobAarrty oy bt SIANATRED R gfitopiin
the concentration step, the concentrate may be applied
Functioral AssayafoethelMfind GBBn  matri x. For exarrpl e, a

[034BEL:Faﬁlgv%in%f cleﬂrltotd ctgn%tagq:dx%rnfe¥%)gxé)rﬁ?1ﬁg F%&(ﬁ]l etJ a%g%o&glf gedépn?tant
hum@t!/bloRfh ﬁoﬁﬁtﬁh@ Ofht bicbdiedl Fakdtieat ¥f thaly@Bprotie ¥fehafigusing several

resin | oyed, for exanple, a matrix or
methpdb km\m 1 llhaxattn gﬁp Sinssional pEsaps giedapss] onsyaArion cearacteristics of

humglégﬁo §§8| noglllf:UdutecR%? 1t¥ ylge éfgcgbdrr@ggtiooﬁlﬁna dg?é%ﬁﬁowone receptor

activtioh 6f the BGH fecesibt, @nd itAh&britydn pﬁirﬁdlﬂrg@&ﬁw gh e@chrmyay, wild-
be enpl oyed. Suitable cation exchan ers i ncl ude
type\upIag gEow thdormeneds iialyded 2§ aperEve SPHEPLsul f opr opyl or
car boxymet hyl 30 groups. Sul fopropyl groups are
[0347hr tA mdiiedeptop biafding asday mém]arrﬁdmam toymeashee {be binsting between a

radl% E&ﬂph %9%{ feggptarn%) dﬁ%\l}lnﬁap% a%{%\pv r%]???% g IP?‘([) %s%nt invention.

Detafledl @BRtibE0RFo? $ich arl@YaydeanesErboxeie th@hﬂ‘ewhhlbeé gplllélhs‘h)dna etal.,J
90 WD 2004/103275 PCT/ US2004/ 014254 a gl ycosyl

Clinpdincastingl iréern by B AH-ASY (H18); Sowe’ & EérchroMe%é7 334 (1973); and
Usf;%{ %9&'0?% @Hrgg‘sl g%PQgO steps, in various

ons, can’ also be enpl oyed to prOV|de a

o) BB R b OEE RN BB o g s e

by rﬂe@l{cm@ s861Pdsehd BhAREE QtarRy &Ry, Eﬁddw{nbfolgﬁ d77b>1 m@mbo@)su S. Patent
anal ogous to those disclosed by Urdal ,

No. é87 biad)e Prictyeratsiare hynergwsectorpized a@@%ﬁ@é Oé ég% Flil(b]é@t for 10-14
days \\é\?%%;g %ugtpr{eln UP%%mErf EIP %\%6 gl&gl?(%lrefengﬁat?lg érfny@gtééﬁ ?e@inblnant source

is thé¥ penad the eéty by dhi®e fibicataasous g betions.alThée miitmals are sacrificed on the
chromat o may be utlllzedtoq%urlfythe

sixthydaye awrd%aql% Kriop At takea ouA%qa% viidih of e aniplysealilgtes measured.
The L&%?’é]? bf gjt%%éoﬁwoa? hel 4?% of & BF @gY nf Rl b&?f‘eﬁ%‘ix%éa)ﬁnﬁced is also

I'C yl a nmut ant n grow
monlltOfeﬂmlné cotnperet Iaﬂdong ﬂdﬁirerttlgmtpls oereiviig ddily igjegtiopy afites mutant
are tea&]{e)d usi n veral nmet hods known in the art.
humgp gropi BOTBAE 21 3 9%? CQPEIHALEH- on vari ous

characteristics of hunman %rowth hornone, such as its

[034§be§mhgrnmrp,,dhﬁ Bmﬂqglqﬂ]j AotV IR RePUtAR B1RE Srew qQymone can be
demonstrated in its ability to cause hGH-dependent tyrosine phosphorylation in IM-9 cells,

which are derived from a clone of human lymphoblastoma and express human growth

hormone receptor on the cell surface. Other cell types such as MB-2 cells may also be
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activation of the hGH receptor, and its activity in
pronoting cell growh. In each assay, wld type human
w@reamMiibs2hor nrone is included as a positive contrPoOl/USHB4/014254

[0347] A radioreceptor binding assay can be carried
syitgalitfot DG R AN diRASIITHE heyebeft meﬂinaphdspbbrg}akiab ef egllular

hGH receptor and a nut nt human, gr owt h har no of the1
Pfot%lﬂse@@ﬁtexp?ﬁ}%ﬁt nmut@é BPAR grogd g?*i“’;fﬂqedn ¢ frogpclonal
ant1b§t§§ g%‘alﬁﬁ?)hgﬁagfl%}r@ Ehg%stlcrp;i‘? ﬁ%) Pds@%‘g«%d;%f?,ll\%?& al. Eﬁ&bctwn%gy, 132:
101 (1997B33ud CHi Patent Nd. .6,23816cr. Meta. 37: 334 (1973) and

U S. Patent Nos. 4,871,835, 5,079,230. 20 [0348] The

ability of a row h hornone to pronote
Pha‘ff’é?‘fe“g‘%\/é?{“!’%“é\%‘%@g@ggi& nig t'f%'toﬂods such as the tibia
‘[0351L)JPSt1"h€ @ch%‘t@& niikant hiERE gfdvﬂﬂ h@ﬁﬂon@ﬁav&k&ﬁéﬂ&ﬁ@ﬁgosaochaﬂde

Pat ent . 4,871, 83 Bri ef rats are

detemp@rm 9@@@%@@@1 can b@@seg@s d@webfﬁ%afgétraaiwd@ewlefmf diseases
and iobits PR VLAYt PER TR horml Ao el P EdtRlfons at can

be tréfted Weth iid Sulat ldandryg@wlaﬁhﬁrﬁme uthepr&eht ianentiohtigclude:
animals are sacrificed on the 25 sjxth day, their

dwarlispe Fegyt-RiAES Bohddrenard adeli CashacipImISGleqyAting, Beperal muscular
atropk ?ﬂy &?Q:Ihrorﬂllc%%)ﬁ}% aﬂﬁé‘&&éﬁl%?’%t anéé%b%?ﬁr&ﬁ t I@ﬁg@r doRfifions may

start of the experi ore
be trsaedt uding ¢ nngast| o%ﬁlpmsemdnamﬂlon anmpadee shatybongel syndrome,

hpoq%ﬁ{rfgﬁ{y? g%ﬁ&éﬁo%i rece: V:bpr%ﬁei% Yedpfalr@gt%;l?or}lsé rgéenera%on general
dlabgt‘g%l ff&ﬂ{ﬂ AabORs os{eg?aﬁ%}ltlg Wit e Q%Er%ctlxt lﬁﬁbﬁi\@%é‘e@ée %IOPD) and

a ‘mut ant unan romﬁ ne can
insommdﬁmtmwmdﬁlﬁ of the intxnktion ynaydlaodmssedh ta—pmemeemmfmus healing

oS BLAPEGE YL ALLCR b LS oLl Ll B, s
Vaccﬁ%épcfdﬁﬁr%t hRNHE HRWER inReHiER AR &)@&ﬁﬂﬁs%aﬁﬂadeﬁﬁcaq @bth031t1ons

surface. Other cell types such as MB-2 cells nay al so
compiisiag aVEifaion AMOBRIAE ghepsigzd oxmtad hasan gafwthhopdpre which is

prOd?lﬁeéP%ﬁ rél%‘}gatﬂlﬁﬁﬁgwg{hpgﬁl%%% n%rﬁgt Ie's nz N g\aﬁ n ] ;X gOS ure to

I ti bod t. h
1039 " e uicth oot pr D bR o SRS Jor 438« Ve of
dmg(die%%)y ?&gmy SuitBA RfuBonSio? 3% Bihe presdht @Mﬁﬁ@m hre@8hnd in
npoSi tion and Adm ni stration [ 03501 The %hlcos yl at ed

Remmg(tasmst Pkarmnezgzcah@dne%ggﬂﬂmk H@hsh;gg Genippay Philadelphia, PA, 17th
d bed
ed. (Eé@oigg % B‘Zlﬁfvl gnf?tg(:zd]s (ztpgﬁglcge'ry/,gslefalr %\ég %‘91@71&9249 1527-

1533l{190@5 €S and conditions related to deficiency in
growm'’h hornmone. G owh-related conditions that can be

[035‘2 ea{th%?)h Winkddetital &iﬁﬁd’sﬁtldﬁ@ 'i?enin%&% for PRHRAR, Birahdigl, topical,

esen Invention include: 10 dwarf ISﬁ] short stature
ora1,| ar lodail hdinmustatian, asdch ashy sdchtendans mjsation, amesal ijialation, or

neral, nuscul.ar sex chronoso
trangigmglﬁgﬁqrpg;ort éorgprop qcﬁlg Iahg/a TS@WE?IPSH%C) tre ag)lﬁlét::mcommonly, the
phara@08litich PEmpMNion? Bretddaihie@radJaratdriley, Lt anboliiadonsly ohe
present invention include: short-bowel syndrone
intravenously. Thus, the invention provides compositions for parenteral administration which
comprise the glycosylated mutant human growth hormone dissolved or suspended in an
acceptable carrier, preferably an aqueous carrier, e.g., water, buffered water, saline, PBS and

the like. The compositions may also contain detergents such as Tween 20 and Tween 80;
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| i podystrophy, osteoporosis, uraemaia, burns, fermale
infertility, bone regeneration, general diabetes,
wo yga/103278li abet es, osteo-arthritis, chronic obBCT/USIN0YE14254
pul monary di sease (COPD), and 15 insom a. The nutant
stiibipetd eh-uhaidntive Borsirinayrost, 3ad behals e ahdpresaimiwes such as EDTA
various healing. processes, e.g., general tissue

and meggesebr ARG SHIPASHIRES MayenBiamt m@ﬁmaceﬁ%ac%@cfaem@:gp Apgliatyy

~ 2 ' . t dchl i OfL . ‘d
B9 s AR Gk FURI0 O IARAEL IHSERE R o
bufferingefebrts] towieitp adjustingodgeglsyweising ageds, detesgentshundehe like.

growt h hornone, which is produced according to the

[035BEt Mes ddepokitibadmalb ey steriBfed B3&vhieitivannaetlitation kechniques, or
conposi tions of the invention are suitable for use in,
may pevirilctiered. Thy iggultipg pquepys sqhationggnaydig Raghkaed for use as is, or

r mulat . i - ' i . .
o L SRBHA ety A AR QU AR o ror o
admiridodatismi T $I4 P eryprefationd eypidully, wiRAe beftden 3edhd 11, more

(1985). For a hbrief review of mst(ggds for drug
prefeyably Jiony > i@ eand mgsgareleraply fiomp7 8049, 1527- 1533 (1990).

25 [ 03521 The pharnmaceutical conpositions are intended
[035¢br Tharcempesiaons doptaining gl glyaosyipied mutand hyman growihdgrmone can

. | , ..

ve o058 LAy S By B5e BlRUBELANREUS ITBSRIAD piicatins
compésdtiiyg lagciddnginBRegé Do o gieatdiehdc suffeeiab fromt a diseasemnlcyndition

the pharmaceutical conpositions are,adninisterzd i
relatpd jegrewiinhqripong dgficiengyy i Anavawms pytfigient tofuFe et depst partially

ey DS A4 U RS g i
this ldefinsd/dsat "ghkerapeusiogllyhefifiernive dosst"h Anmunisredfedii ses folr viesluserwill

depci]aBattosaian pichbe ESGSEof i fonin s whefiieenbaf fg of te

patiég@%u@ Cherdil&ahdd®om HBETPIRRSH taia&ﬁ%,dm%nébg glys\%ﬂrla%d"mutant

etergents such as Tween 20 "and Tween 80;
hum20 @i Bemsore@Ft Us2f0 4//01gastents withidosages of Somtebayt S mgto

T I

- __conposi tions, may_ contain pharmaceuti.call cceptabl e
(033501 1P oy IS PR s HROG OPS W%tﬁn@ﬁﬁﬁ%%m&ﬂted mutant

hum%ﬂ %}%V&Rh AgitHe UL ERRBrard &%ﬂinﬁ%@r@ﬁ%éﬂ&h{ ABc@MBle to or

ering agents, tonicity adjusting agents, mettln% '
otheagise bisriskadtagrarpentas diseaset Hach ak emodnt[i9@&Bied Thds @ "prophylactically
conposi ti.ons may _ be sterilized b onvent j,onal.
et VEI0Rs. 3 dt FB e MG 3eain GRond @n [Hedippis sfaggof bealth
and Weht, ®aHdneRYly 2GHRAUSM 38610, ORS tFBNoURE qoeq}égag&w(fmrogmm
us€ as 18, or Iygghlllzed, the |yophilize .
patignt.apere gpinorenhefrog abentb] medo abaut 280 steaper 7@ kapddody weight.
carrier prior to admnistration. The pH of the
[0356F e Simgle bomsltipyepadainisyratidnsl of e doetpesitions cambe datriedroutevith dose

r ef er abl rom5 , and nost .preferably frogm7 and .
levefyafd oo bape risciet i s FRGAE PELHEAT nir g aant. B phafiiceutical
fornBHIAHRS ¥h M EFroMHe 2N uahiiarT tie A6y RRIITRMEnIGRMant@owth hormone of
adm ni stered for. prophyl actic” and/ or therapeutic

this investionssufficientrio tfiestyobiirdat thepptieat i ons, conpositions
are admnistered to a patient already suffering froma
di sease or condition
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related to growt h hornone deficiency, in an anount
sufficient to cure or at least partially arrest the
waoptiaszss of the di sease and its conplicati onSPCHNS2004/014254
am)unt adequate to acconplish 15 this is defined as a
"therapeutically effective dose." Amounts effective

for this use will depend . on the sev r|t
[035¢] sé% Eolicpvins R I6HATS AR VgRS By phef i H@P argdtlat By way of
llmltgi:%or{a Eglbotsp g? blgﬁ tin tﬂé%?‘t \9{?1@?%@ ré%:(feggl% \ga?]i?fy (ZYQRMU ma-crﬁxcgzl Iﬁiameters
that bmrdrbe ehgnged dralyiodlcbiled ao ?ﬁld(&g;sqmmllye stmilankgshltslosages of
fromabout 5 ng to about 200 ng of the conpounds per

E daﬁhﬁeing nore conmonly used. 20 [0355] In
XamPYohyl actic applications, conpositions containing the

[0358] Y $REYnaESRHHMbrABhe obtHIBI @«a@lwbmﬁémﬂﬁs@fbnhb gnd different
invention are adm nistered to pati ent susceptible to

amingracicieeenses el kg two kst @ifar@tqmﬁqi faroms ancledoslaeeatal dadveddnsH,

f
i YRAD ] GPE PP B3P OB LU Koft Lagl o
knowad i@ﬁld@cﬁfdpem br GHSNQP@IZZIH) ﬁe@Fighre Hﬁﬁhd\ﬁlhﬁﬁty dérisied hGH is not
gener al I range from about 0.1 to about 1, 000

glycwé/.latqcba is gErdape D bzavaﬁqfrewa Ccﬂb"%sea f@eﬁ%ﬁemcy Tieglacepsliderived hGH

: (GH % 1R o230 W%&?&@le{{% £ atl. zgn?x f1 129 q%/efevﬁ}'l%m and ﬁﬁgfﬂ see arrow).

Si ng e or m nis ons e conposi ons

Tablg I ( 2 hissh ‘ y=even

fpt har rraceutl caI for mJI atl ons. shoul d@\%ﬁ d a uantvktqusrlle
ll“t 1Lc{3ﬁ79 '[ql iISﬁgf" 1% g@n?t BEﬁfﬁ ﬁ,{ l\?eﬁw re%\stprtﬂ%lfnqSYSkfdt
ksh PELIRYY T T3 B IE2004] 014254 [0357]T

The foll ow ng exarrpl es are provided by way of
[035191 | ugikhatita) deribed ROH (GL-NYYavBymofifiel iathrhaiol R0 pobitmel 40 to
skill inthe art will readily recognize a varl ety
introgfieamNdinked elicopaatinneite by mutpsig thonndedidesrauryed erfoding this

poly@%ﬂdfel qtlatt Fl&%e{gg]o?ﬁﬁ 0%1%{% i g\w}tﬂﬁl tﬁ%ﬂ%ﬁé (%bg)z%url%t@d a® “k” at amino acid

140 Mﬁthb SH-Nopolpdplide eefuehSoihAabke ad KIG.fig Bﬁ‘etrrov@)mhemucleotlde
aci d sequences. The tvvo best characterized forps
sequERks Wideenspdecansarragiapi(rbaciaed “n Wt eRinoack RS of SH-N
P01242) and p|tU|tary derived hGH, which is
(Seeaéb\ﬁt{nom as somatotropin or G+ N (P01241); see

Ta b]§| g 11%5% aﬂért-nlil(l).r}ep uuugglélﬁv1%¥df1¥%g_l§§!|¥§|ifé:bﬁé‘%% @gg g 1)
eotlg lera eutl c. The pI acent al lder vegl hGH ]ch—ke S etqqksnle
llrlslgE ?g vqursvﬁns%y gas%ah\ﬁ ﬁglﬁ%qeegijlg@li Sv\gﬂarﬁ%glfkﬁtyskfdt
“Sh‘t “yg et kTR \fé‘éqcrﬁﬁi%? (SEQ I D NO. 2)

fptipl srlfdnan rarr| ygl aydt ygef eeayi | kegkysf | gnpqt sl cf

[036‘0?35 IiPsbtawdAaksn &rived hGH, regardless of the expression system used to
risllligsw epvgllrsvfansl vygasdsnvyr hl kdl ee

prodageythiy paj¥peptide ek then besglycosylated or glycoconjugated (8 (g eegWO 03/3 1464,
1ncoﬁ§sot1]z£]cgcﬁj ﬁéljeiflrﬁﬂﬂje}‘e\fé\l{cref dﬁ?éhz\fﬁ)tl Y, lhd %ﬂ&?@vﬁﬂﬁtﬁgf delived hGH is

glycoPEGylated, wherein a polyethylene glycol (PEG) moiety is conjugated to the mutated

pituitary derived hGH polypeptide via a glycosyl linkage (see WO 03/31464, incorporated
herein by reference). FIG. 3 describes the GlycoPEGylation of an hGH N-linked glycan

mutant produced in either Sf9 insect cells or mammalian cells. GlycoPEGylation of the
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[0359] The pituitary derived hGH (G+N) can be
nodi fied at amno acid position 140 to introduce an
wokéounbrds gl ycosyl ati on site by nmutating the necl/estiodei4254
sequence encoding this polypeptide so that instead of
mitded pitliiagy ddve-edihGIE1syaibe dtgbionresul taib himexovad tbpagsi¢H praderties that
am no acid 140 of the G+ .ypepti de, sequence, i n
may Yogiiqe 7 o figgiied fo Yo -1,1%{% HEPrAYied &6t pader 3 curve (AUC)
valuSE HHRBGEIMrhhocCREPRRuAR iAZRALEAIAS,. (abbr eviated "n")
at am no acid position 140 of "G+ N (see also FIG 2).
Table 5. Human G owth Hornmone (GHN), Pituitary
EﬁaDeEéi/ed; P01241 (SEQ I D NO 1)
?1'5) i pl srlfdnam rahrl hgl af dt ygef eeayi pkegkysf | gnpqt sl cf
[036|3F3 A3t ARiREE ap®Rtieis to create an O-linked glycoszlation site into the pituitary

AlrislI1igsw epvgflrsvfansl vygasdsnvydl | kdl eegi gt | ngr |
derivedd¥ i pglypemtigiey ggnso@-lgged glycosylation site may then be used as a site on

whid A S TR o e PR AR s P SRR, Sl PP Rlyme or
the 1&kepCarsir aiors yddidondl srdsfbasespripdiieebé hiesl tpaly pBeanse,

can.then be glycaosy| ated or gl ycoconjugated (see WO . .
glycoaymivgatss to tha sl d’dg%faé’éb’a ﬁl@r@}%ﬁ%/eéwlﬁ‘léjﬁlé(%ﬁ@@ flGH polypeptide is

et hg . . "
elyeSPEC TR G, f Rl B b EOTlafof B o SO SHirk gycan mutan
prodooddeinyscheriodiny ergat ed to the nmutated 30 pituitary
derived hGH pol ypeptide via a glycosyl |inkage (see WO
E 03/31464, incorporated herein by reference). FIG 3
XafPle? i bes the G ycoPEGyl ation of an hGH N-I i nked
[0363) Y Y@ idertifedYy tRE OGBS rictir® bt HEH 288 9ts Iréh%gﬁir, 168 blcteiffoop
mammal i an cel's. G ycoPEGyl ati on of the 94 WO o
regiBOMy pivgarysieReTy h@ﬂé@abeﬂ Apigq fornputation tintigidnes § glycosylation site
i ved. is expected to result in. i oved .
F1G RESEGa  SEPERUE ehloro® Bty b BG4 o6 s seQ
ID NO:10¥, @thidOadidgrsoy2 P ATESIE;-9HQG BD NOYPI R ¥@éhordceds IMEL(PTHINR; SEQ
curve (AUC) val ues, reduced clearance, and reduced

ID NGB hegn asids 3 3BANBRICLIS; PEQAR NAH 33 aneinn agidg d33-145
o EPEPREIISE, SR RS DO PSR S0 D019 o

the ¥ad-typeaitugiryciesyédhGHmnsihd ecideyquichen(sbeTalsled aad FAGSl) ean be
SNCORCUCERIEE Ch T T
e e B S o ot o1 o o
OGRS AR P i e

arrotvh én BilgWeaPECK kéjresent tF tiavotifdtesidut ok ethigl @dakedgtyansylation will

produced in Escherichia coli. Exanple 3 [0362] As
oceyr dip e G- Ophinker glycay 04 mytaptict ure of hGH and its

receptor, the protein [oop regions on pituitar
[036dbr RI6d Ther FAGS S tseaht llssiratescworditional (BN Qolinkd gurediGH
atglycosylation site 15 (FIG 5). Specifically, the
Hl%l eot i de sequence that encodes ami no acids 1-6

(FPTI PL; SEQ

Example 4

mut

[0365] This example describes amino acid sequence mutations introducing O-linked
glycosylation sites, i.e., serine or threonine residues, into a preferably proline—containirig site

of a wild-type human growth hormone sequence or any modified version thereof.
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I D NGO 10), amino acids 48-52 (PQTSL; SEQ ID NG 11),
am no acids 59-64 (PTPSNR, SEQ |ID NO 12), am no acids
wa 38448278 PRTGQ F;, SEQ I D NGO 13), ami no aci ds BGBULZIH4/014254
(PRTGQ FKQTYSK; SEQ ID NO 14), or amno acids 139-142
1. NAESQiH BE@AidHSNO  15) of the wild-type pituitary
erived hGH am. no aci d sequence ee, Tabl e b
1036% T el ol g dbS NHgTmans it vl Xps RGP AP S: SEQ
1D No:h b1k ?ﬂ)l&leﬁ GREViRE; MXIP2ETP LS SHVRBYSSStnPPEIP 1 BE Preferred
resulting nutated pituitary-derived hGH pol ypepti de.
exarf)86BLIuEE:G. 6 illustrates six (6) of these introduced
O linked glycosylation sites. The arrows in Figure 6
eachvvepTegiSEQ® Nay:epni ne resi due on which O Iinked

gl ycosylation will occur in the G+N Olinked glycan
hGHMQUTERIPEL SHYBBMO: B G 7 and FIG 8 each

il it G+ N O linked gl hGH
ImJ_t ﬁ%‘é%ggf?&%eggg{@%ﬁgﬁ%hl S exan{alr]eedegc)r/icggs am no
aci 4,13 844eap Frpu! gﬂ?ﬂ%ﬁ%ﬁgdgﬁg% Wldgnked

gl ycosylation sites, 1.e., sétrne or threonine

r esiMPESFPTIPLS; SEQIEf §Oadll y proline-containing site
30 of a wl d-tyg}g human 2%rowth hor nrone sequence or any

modiMPESSKEPESOoREQHBYNOI22 95 WD 2004/ 103275

PCT/ 425 L.ermnal Miutations [0366] In
t he ng‘#ﬁh‘gnéﬁgﬁpﬁbtzhe N-term nus of a wild-type
hGH, FP2TIP5LS; SEQ ID NO 16, is replaced with

2. BtdrhgMMRFRTd PSLS or MAPTSSXnP2TI PSLS. Preferred

exanpl es I nclude: 5 WTPTIPLS;, SEQ ID NO 17
[03 63T P it £5pe SE QuEaDtshithel8- termmi RS BT ild- 5y pe HIEHL,| P [P IIsS; SEQ ID

NobirRRRcH g TRB BTN o et i o o 22

MPTSSSPTI PLS; SE% ID NO23 2. Internal Mutation Site
1 [ O4BRTOQIRLY HEQ MY Pp®:8F nutants, the N-termnus of a

wil d- ) P2TI.RSLS;, SEQID NO 24, is replaced
Wi tﬁkﬂmﬁgﬁ@@hg&@ erred nutations include: 15
MFP RS PESSPISEQEAINR?S7 MFPTSI PLS; SEQ | D NO: 26
MFPTSSPLS; SEQ I D NO 27

MTPTQIPLS; SEQ ID NO:28
° MFPTTTPLS; SEQ ID NO:29

3. Internal Mutation Site 2

[0368] In this type of mutants, the amino acid sequence surrounding P¥, AYIP’KEQKY;
SEQ ID NO:30, is replace with AZmJ qP37OanBoApY, where at least one of Z, J, O, X, and
B is independently selected from either Thr or Ser; A may include Lys (K) and X may be Asp

(D). Preferred examples include:

AYIP"TQGAY; SEQ ID NO:31
AYIP'TSSSY; SEQ ID NO:32
AQITP**TEQKY; SEQ ID NO:33
AYIP*’TEQSY; SEQ ID NO:34
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MIPTQ PLS; SEQ ID NO 28 0 MFPTTTPLS; SEQ ID NGO 29 20
3. Internal Mutation Site 2 [0368] In this type of
wondandv®yst he am no aci d sequence surroundi ng PET/S2004/014254
AYI P37TKEQKY; SEQ ID NGO 30, is replace with
4 [AEmMmMPATOENEPY, where at | east one of Z, J, 0, X

d is ind dent | lected f it
0368010 i gt BRSSP s

I4ze I ' 48¢ P y
SeCTAErSE AR LESL O Em AN R D X

are iiNBp8RlenAy sSBRATERSIY; eiBEQT iDprNEr.3Breg@redexanplss todedks
PCT/ US2004/ 014254 44- 'Wlrn'hLMu lidh: S 1b 131

[ 03p@irpintdlic dnpepefonyt ants, the anmino acid
sequence_surrounding P48, LQNP48QISLC, SEQ I D NGO 35,
i s LENRIEEBSLMEIIEQIMNPA3Or XnBoLC, where at | east one
of Z, J, 0, and X are independently selected from

eith Thr qr., Ser. Preferred exanples include: 5
S. B;T@ﬁig@i ?§1 ID NO36 LQNP48TTSLC, SEQ I D NO 37
(03701 eSS @’?é oMiligtntO theFntifo 4cill 9yiRhed furdodh@ing P of
nutants, “the am no acid sequence surroundin P59,
SESBESTPNBRENRISED IFNY:BY) iNepdBed withrSpndsla® \;ﬁ%}@anBoArT, where at

cFBITRIER TR Sl BTG B ek, o

and Bintdyahcidéy clﬁf%)eﬁ%ﬁin@aci&s. PlRebrd BRYmpIRS inetlalec har ged
am no acids. Preferred exanpl es include:

R

SESKRSIPPNPRREEISERJ ) NO:4® SESI PSOTPTQGAT; SEQ I D
NO 43 SESI PSOTPTESST; SEQ | D N044 SQSTPS59TPNREET:

SEQSESINGI IS TEBQSYREIPRNQEET: SEQ | D NO 46 20
gF?g%%?l;EE’Fﬁ%éET,SEBQIB IQI&&? 6. | I nternal Muitation
SESIP*TPTQGAT; SEQ ID NO:43
SESIP®TPTESST; SEQ ID NO:44
SQSTP¥TPNREET; SEQ ID NO:45
SQSTP¥TPNQEET; SEQ ID NO:46
SESTP*TPTSSST; SEQ ID NO:47

6. Internal Mutation Site 5

[0371] In this type of mutants, the amino acid sequence surrounding P¥,
SWLEP¥VQFLRS; SEQ ID NO:48, is replaced with SZmUsJqP*OrXnBoArAtS, where at
least one of Z, U, J, O, B, and X is independently selected from either Thr or Ser; J and A may

include charged amino acids. Preferred examples include:

SWLEP®TQGLRS; SEQ ID NO:49
SWLEP¥TQGATS; SEQ ID NO:50
SSQTP¥VQFLRS; SEQ ID NO:51
SWLEP¥TSSLSS; SEQ ID NO:52
SMVTP¥VQFLRS; SEQ ID NO:53
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[0371] In this type of nutants, the am no acid

sequence surroundi ng P89, SWEPS89VQFLRS;, SEQ ID
woOi»0d803275 repl aced wi th SZmsJgP890r XnBoAr At SPCTMISZ084/014254

at least one of Z, U, J, 0, B, and X is independently

7 BedredNeathdsiosiesit her Thr or Ser: J and A may 25
i nclude charged anino acids.. Preferred exanpl es
[037|2hc|1{y&és Y DS EPT ARG REK SETND i BB TQOATS

E&#@%&%ﬁi@g@%\i%sge% @%@g@{%wgéx%omm

wheNGQit 33is00he\D 72 00 4/ Q0B 2athl 3PETihtiGe00ehtly) sé2bkd fobm either Thr or Ser.

| I.Nf thtil-h,,SiL4' 61 [03721 In this type

Prefj %@M?ln‘fﬂ ‘am no aci d sequence surroundi ng P133,
EDGSPlSSRTGQ F;, SEQ ID NGO 54, has been replace with
EZnﬂEDJ@ﬁiéﬁ'@G@B?oEEQIDNQMfere at |least one of Z, U,

Thr TGV Giob? el TR S A es i el uder O ¢ !
EDGSP133NTGQ F; SEQ I D

NO %S%@f% SEQ | D NQ 57 E%Plssﬂ%q F;

SEQHWBWE&I@QHECS&PMBIDHQ F; SEQ I D NO 59

EDGSP13 ID NO 60 EDGSP133TTQA F; SEQ ID
NO: @Gﬁﬁ%g HD 69 D NO 62 EDGTP133NTGQ F;

SEQ F;, SEQ 1D NO 64 8.
I nt edlﬁggpl\ﬁ%&&gﬁ@géWRl In this type of
nut @ SspeNer@n g:HyIN@ealuence surroundi ng P140,
x FK140QTYS SEQ I'D NO 65, is replace with

Gert]H)]@SP @Eﬁ(&ﬁBcﬁQﬂhN@6m | east one of Z, U, J,
and is inde endent Ii sel ected fromeither Thr
S

or EndtEriv Sl i ncl ude: GOl EN140QTYS;

%QE@JB%@%G@QW%%M SEQ I D NO 67

8. Internal Mutation Site 7

[0373] In this type of mutants, the amino acid sequence surrounding pi40,
GQIFK'QTYS; SEQ ID NO:65, is replace with GZmUsJqAr'**OrXnBoS, where at least
one of Z, U, J, O, B, and X is independently selected from either Thr or Ser. Preferred

examples include:

GQIFN'"QTYS; SEQ ID NO:66
GQIFN'ITYS; SEQ ID NO:67
GQIFP'QTSS; SEQ ID NO:68
-GQIFP'TTTS; SEQ ID NO:69
GQITP'QTYS; SEQ ID NO:70
GQIFT'QTYS; SEQ ID NO:71
GQISTQTYS; SEQ ID NO:72
GQIPTTTYS; SEQ ID NO:73

9. C-terminal Mutations

[0374] Inthis tjlpe of mutants, the amino acid sequence at the C-terminus of a wild-type
hGH, VEGSCG'’F; SEQ ID NO:74, is replaced with VEGSCG*’PXnBoZmUsP, where at
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GQ FP140TTTS; SEQ ID NGO 69 25 GQ TP140QTYS; SEQ ID
NO 70 GQ FT140QrYS; SEQ ID NO 71 GQ ST140QrYS; SEQ

wo BPooM@n322s GQ PT140TTYS; SEQ ID NO 73 9. C t epai/na004/014254
Mutations 30 [03741 In this type of nutants, the am no

lddsipmiech faigidil dnlasd Kt sititie bl deaiiyeietsedfrom ethedFliryop Ser. hielferred
VEGSC&gILQO_F; SEQ ID NO. 74, is replaced with

cxa L’t‘é‘SPXnBoerLJsP, where at 98 WD 2004/ 103275
PCT/ US2004/ 014254 | east one of Z, U B and X is
i ndepeGIeOPTI TP SEQUIBINOrSm ei t her Thr or Ser.

Pr ef pnclude: VEGSCGPTTTP; SEQ I D NO 75

VE&é%g‘g%&)ég%‘g@IMQé 5 VEGSCGPTQGAMP: SEQ I D

NO TAB: r 78 VEGSCGPWTP; SEQ I D

NO. %E(E%g%i 2 nAﬂéI:Bf Sggoq\lljel@ggges, X, Z B, A J, U 0,

and VEGSEGPTIERSERID INO:98l ected from E (glutamate),

any uncharged am no acid or dipeptide conbination

i ncl\BHgCRMEIPEQ BRdN@:AR 10 like; in, n, o, p, q,

r, s, and t are independently selected fromintegers
[0375] ot @lltabo®e cdses, &, IZ, Baaes U, tendiAtags indapdndbily sebectddefrom E

resent or absent on any hGH mytant, The nupbering._of

(glufaps? AT IEERIged BRI qr;dlmgféa cepbingEon wpﬁ'%mg M,F, MF, and the
. J I of
ke RS BB, S FEERT TP Hofel b AREkrs (AT ORGE: bal
cases ghaNasrmme hixiegedy bé ptdsention gbdeheomai KGHabutent. _Tﬂib m_embering of
e A AR e S e Mmoo
residRME REnB&ed | 016 huMBbiSy sMinSnd INQIYrhi®B aBRS r&B8ARs unchanged

di scl osed with reference to specific enbodinents, it

follaveing thspaedificatidnatMerctiean enelyd thaahove degedibedisdqauenasmgodifications
t.hi s i nvent.i be .devised by others skilled in
mayydtore Bt G By 2 e R OB T e spiri ¢ -and
0 f the invention. [0377] ALl patents, ent, .. .
l037§ipﬁﬁa§? _r%glyelgmr]@é _ﬁs?n %E@Pﬁ% ARETeRede Spéﬁ?fi%%bodlmentsa itis
appAPRIth AL BrBb8imed B AndGAFRRIRLEhiDvERfGI lﬁgjéﬁe 8&viddSy others
entirety. 99 WO 2004/ 103275 PCT/ US2004/ 014254 VWHAT T'S
skillef &1 teBrtivgthout ddparting fremltla ek spirdt aidsceps of thomyentiimg

a pol ynucl eoti de sequence ‘
[0377] All patents, patent applications, and other publications cited in this application are

incorporated by reference in the entirety.
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2 encodi ng a mutant human growt h hornone, wherein the
mut ant human growt h hornone 3 conprises a newy
wo paoroezeced N-|inked or O linked gl ycosyl ati onPGT/US2004/014254
that does not eX| st in 4 the corresponding wld-type
"R 1 2. The nucleic acid of claim
1 V\herel n the correspondl ng wild-type 2 human growth

hor none ;has the seguence of SE D.NO 1 or
e D teys. s ey AR G R AHERR et olielOplE setpuhee
encodneg aemmtamhnurnm\gmwmhmdme efheteidl (€ AoMnehi@in Siowdh hérmone
ear a pr oli ne residue. The nucleic acid of claim .

COTHBHSW@/ Y intreduenddYlinked @rs@dup@eql glyresgylation siie thap does not exist in

o SR i, 12, 1, 51, 52

1, wherein the nutant human growth 2 hornone
c 0 rrp ri s 8s t h&ha rtua:ietc acidobfstimd) oderin HeQoirEphttidg wild-type

1 6. The nucleic I d_of cIa|m1
b, gty Mo e e IR AC G SORERCS o TR AR SpEQ H3 NO:2.
nmore than one newly introduced glycosyl at| on Si te 1
7. An e3presghenudasaeidi? cERRAL kWhkRh ﬁle%ewgﬁtn%eu&a' d
of claim1. 1 8. Acell conprising the nucleic acid
glycesylatioaisife is nepr @ prodinggesidite. human gr owt h hor none,
conprising a newy introduced N- 2 linked or Olinked

gl ycosylatio eXLS in.the . .

corres pond| nghgmh\gcgelft’?%tg og%ﬁﬁm whESH r#}e REQURS fesidue ig docated at
posifiére2,myBaus, 50080 193, qwnhommormm@@m BliCai 8 SEQUIIENE:N

the 2 corresponding wld-type human growth hornone has

t he am oac uence of SEQOID 3 NO1 or SEQID
NG 2. 15 5r"ﬁ% TS APLcoh oTm s BRETSITH e ﬂﬂﬁ@twn@nﬂ%ﬂh

| horn%ne%ﬁﬁ)ﬁb& thé‘%nﬁﬁ)"l‘ic)/d sefudntk ?gﬂéi@oﬁ% % ﬁ‘ 10§=2

proxi mate a proline resid
PCT/ us2004/ 014254 1 12. The nutant human growth
hor mrone6of cilhé mlcimp avidef elaimtlhwhereol theeutéht hesiad geowih

| ocat ed .at. positio .37, 4 59, 89, 113, 140, or
hormic 2ybuts PRRR dhsn e v BLinfoies sgspsyiaongte e
mut ant human growt h hornmone of claim9, conprising the

anm no 2. aci dnsefkedisecibet®RQuiphsiNothdaudsic 2¢id®f cibima.
or 9. 1 14. The nutant human growth hornone of claim

9, wherein the nutant, ., 2 human growt h hor none
conpri ses mofeetigampesas Hswrlainesidabielamm & ycosyl ati on
site. 1 15. The nmutant human growt h hornone of claim

9, conpyising ﬁut@ﬁtﬁhanf?r%th%rﬁof?@ e fls EE%W1&I%dﬁced N-

gl ycosylation site thro a gl ycos
linked or O-linked glycosylation site that does not exist in the correspondtng wild-type

human growth hormone.

10.  The mutant human growth hormone of claim 9, wherein the
corresponding wild-type human growth hormone has the amino acid sequence of SEQ ID
NO:1 or SEQ ID NO:2.

11.  The mutant human growth hormone of claim 9, wherein the newly

introduced glycosylation site is proximate a proline residue.
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1 16. The mutant human growt h hornone of claim 15,
wherein said glycosyl 2 linker is an intact glycosyl

wO 20okae3271 17. The nut ant human growt h hor noneP@©f/Us1084/0m4254
15, wherein glycosylation 2 site is a nmutant
gl ycosylation site. 1 18. A nethod for making a nutant
human gtwt hThomisnehumgn glawth bemene o€ slagm ddyvierein the proline

i RUERY oSS o8 4L RSO NERPIATLESEOU O, s

ID Ngr:owt h hor none, conprising the steps of: 4 (a)
reconbi nantly produci ng the nmutant human growth
hor none; and (b) ycosyl atjng the tant human )
gr owt h Fbr noﬂée hgurnww@l herfmogg of elairy Oy euprising thg amino

o | agm 18, wherein the

ac:1d§é r%%e;ogﬁ%@ﬁ ?y%éoﬁuﬁé’ﬁb 2 growt h hornone has
the am no acid sequence of SEQID NO 1 or SEQ I D NO 2.

1 20. The neTlhmnhutmht h'lllraa'lmgﬂ)SIth hdrerose of then Sewhgrein the mutant
mtroﬁéﬁ ycos | ation site is. ne [

humgrgro S LSRRG dneieone el 19 0 e,y o yfon site

proline residue is |located at 2 position 2, 5, 37,

48, 59,189, TASmufkAOhufin 29V tPhordie lbPcizh 91cohpriditg 4 Rater-

NGO 2. 1 22. The nethod of claim 18, wherein the nutant
solule palymgr aiitched b aBkyeosyltion siie seusht telyeesyhbinkesi d

sequence of SEQID NO 3, 4, 5, 6, 7, 8, or 9. 101 WO

2004/ 108275

claim 1@@ mg% @Hﬁ%ﬁ%‘iﬁ%ﬂé%@%hgm?o%e rog\%tﬁ tsh@zﬂergfn s§1d glycosyl
linkeg G901 ingaeSglyousyl lifieen. one newl y i nt roduced gI ycosyl ation
~ site. 1 24. A pharmaceutical conposition corrprl sing an

e i ey B b B BB R cosytaion
Siteigalrwg&%l yeasHAYGPSH! atl on that does not exist in the

correspondi ng wi | d-type human growt h hornone. 1 25.

The conposition of claim 24, wherein the correspondin

WI Id-tyb® 2Ahuethed Grovakingomptanthyman giowtlahomepngcwhic

com R BRF TR B #{% ST AR Rign S o iy in the

corredpS Ao N Aypetungdn &olvth e aions, dOhPhising theeaepwf 1 27.
Re conposition of claim 26, wherein the proline

resi due(ds | seambinaatly prpdp@gg thegputpnt Igimagrgrowh hogmone; and

28 TneCRomphaSibiigfie slidn iy froffh Bick ol ey

introhUcfmrglgfoeyhhoﬁsteor rmne conpri ses the amno acid
sequence of SEQIDNO 3, 4, 5, 6, 7, 8, or 9. 1 29.

Th t t he mut ant
gr out b 15 holkt h@%@% cuads hge il b, coiresPRRAINg Wil T be human
growth hoQsbHeeds Hednaay htiseflentd 88 SEQ ID NO:1 or SEQ ID NO:2.

I

20.  The method of claim 18, wherein the newly introduced glycosylation

site is near a proline residue.

21.  The method of claim 20, wherein the proline residue is located at
position 2, 5,37, 48, 59, 89, 113, 140, or 190 of SEQ ID NO:1 or SEQ ID NO:2.

22. The method of claim 18, wherein the mutant human growth hormone

comprises the amino acid sequence of SEQ ID NO: 3,4, 5,6,7,8,0r 9.
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1 30. A nmethod for treating human growth hornone

deficiency in a patient, 2 conprising the step of
wa@dimunorreri ng an effective anmount of a nut ant PETYIE2V04/014254

growm h hornone 3 to the patient, wherein the nutant

human growt h hornone conprises a newy introduced N- 4

| i nked 28¢ O-Thenraetodyvfiadainyl &amiherein thgtmufaridiumsn gagyeyhormone

coms 06 GFARAPL P RS QTR 80 o rone

corresponding wi Il d-type human 2 growth hornone has

the am2do acA ghaenuaniesl @pdEfoh PoiNprisihg an efedfivie@mount of a

NGO 2. 1 32. The nethod of claim30, wherein ewy ..
mutapt e W hdIopRIgag Mdtshepmprises # gevly ipwggucgd B{'E\%f‘%é)r OHlinked
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48, 59, 89, 113, 140, or 190 of SEQID NO 1 or SEQID

NO 2. 252 WOtReOxposigar bf fafi US2dee¢io thodresgor@ling whé-type

met hod .of claj m 30, wherejn the t : .
humefgrofghd or S G i aaSre b B SEOURINTELo S A vy 2

NO 3, 4, 5 6, 7, 8 or 9. 135 The nethod of claim

30, wheyeei n T ofposifibn BEEEIM 94, 0Midieil SRy iftroduced

con‘grl ses nore than one newy introduced glycosylation
glycosylpigon gitege negx apsoligsresidee. naki ng a gl ycoconj ugate of a

mut ant human growth 2 hornone, which conprises a newy

i ntrod d [ | [ : i is locat

does gﬁﬁ ot I\i“eli?i %Fﬁl gﬁﬁtg h gf !é%fr?llrl( gg,p@%%%ﬁgﬂ%gﬁ%@%@ﬂ% ll,lsn‘g ﬁa edat
positigh @S /3 HdB M &9, LG40, st 190 dHEEQUBPISOdf orSH@JD NO:2.

reconbi nantly produci ng the nmutant human growth

hor none,, and_5 (b) enz tically glyc | ati t he

mut ant. Harmn 5 SRSHEN Roretne g s B lanl B etgapen
horm#te &cﬁlgpﬁ‘s%!\’tﬁé dAnfthd Q6H GEgheBy SIS B INWD: 33Ut 8,6, %, 8or 9The

nmet hod of claim 36, wherein the nodified sugar 1s

nodified with a 2 nenber selected from pol y(ethyl ene

gl ycol )29and Thepomppsiting oéeleing R4.cuherein thagutaphburpds gowth

of claim36 erein t .corre ' i1 d-type human
ormhe Cosfien Giomb en Ragrin SRR S stls V% 0 1 b

NO 1 or SEQID NG 2. 1 39. The nethod of clai m 36,

wher ei 180, he Aewthod ot tredingdtinghpetosthllmimone detictdnice in & patient,

near a proline residue. eéﬁg‘élo' The net hod of  cl aim 36

compyisiedhStep ef gainisHangas el Ve Mk peambtant bugal giqvgh hormone

o S e bl S S Db
linketl be Orlirl@dtelyvosylatigr that dvek potraxis in the corpeposdingtvits-type homan

ggli]d sequence of SEQID NO 3, 4, 5, 6, 7, 8, or 9. 1
- growlph

OIfR8Cnet hod of claim 36, wherein the nmutant hunman
grow h hor none

31.  The method of claim 30, wherein the corresponding wild-type human
growth hormone has the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2.

32.  The method of claim 30, wherein the newly introduced glycosylation

site is near a proline residue.

33.  The method of claim 32, wherein the proline residue is located at
position 2, 5, 37, 48, 59, 89, 113, 140, or 190 of SEQ ID NO:1 or SEQ ID NO:2,
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34.  The method of claim 30, wherein the mutant human growth hormone

comprises the amino acid sequence of SEQ ID NO: 3, 4,5, 6,7, 8, or 9.

35.  The method of claim 30, wherein the mutant human growth hormone

comprises more than one newly introduced glycosylation site.

36. A method for making a glycoconjugate of a mutant human growth
hormone, which comprises a newly introduced N-linked or O-linked glycosylation that does
not exist in the corresponding wild-type human growth hormone, comprising the steps of:

(a) recombinantly producing the mutant human growth hormone, and

(b)  enzymatically glycosylating the mutant human growth hormone with a

modified sugar at the newly introduced glycosylation site.

37.  The method of claim 36, wherein the modified sugar is modified with a

member selected from poly(ethylene glycol) and m-poly(ethylene glycol).

38.  The method of claim 36, wherein the corresponding wild-type human
growth hormone has the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2.

39.  The method of claim 36, wherein the newly introduced glycosylation

site is near a proline residue.

40. - The method of claim 36, wherein the proline residue is located at
position 2, 5, 37, 48, 59, 89, 113, 140, or 190 of SEQ ID NO:1 or SEQ ID NO:2.

41.  The methéd of claim 36, wherein the mutant human growth hormone

comprises the amino acid sequence of SEQ ID NO: 3,4, 5,6,7, 8, or 9.

42.  The method of claim 36, wherein the mutant human growth hormone

comprises more than one newly introduced glycosylation site.
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