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METHODS AND COMPOSI TI ONS W TH ENHANCED THERAPEUTI C
ACTI VI TY BACKGROUND OF THE | NVENTI ON Fi el d of the
wonvewnsse The i nvention relates to nmethods of PCT/US2006/025906
nodi fying therapeutic proteins that interact with Fc
receptors and produci ng nodi fied therapeutic proteins,
e.g., antibodies, such that the conposition of the
ol i gosacchari de chains may enhance the avidity of the
antibody for its target and alters the receptor
binding affinity and therefore the effector function
2 MERHGDSANRIGOMAQYAONS WITHIRSHANCER TR APELIC
anti bodi es. Description gi~ff0gpiel ated Art Antibodies
are sol ubl e serun1g|ycoprote|ns that play a
significant role in innate imunity. The carbohydrate
structures of BAICKGROUAD ORTHEIINVENTIONOd es at
conserved positions in the heavy chain constant

iops .varies with i sotype. Each isotype possesses a
F@ﬁ@??ﬁfﬁ 5? W of N-1inked ol igosaccharide structures,

uhi ch. Var bRkl GhPEOLERBISSSAThl e HEGE Yl tha

functlona act 1 vi
inferactdwitlBr oteegrttors 26d ﬁﬁdﬁcﬂng ﬁﬁ@l‘@e)i th@:feem proteitsoe.Ei, gatibodies,
e structure of the attac
s ekt ot of % o e B PR o e thg vy e
afiftIde orats tprgeCesSiles thaRbeE@bihdifg ufiRith agdtheRiute $e, cfstor
wel | as, conmpl ex biantennary ollgpsaccharldes wi th or

figictipg athbw& e3ifl Aptihgdianiag cormpprediodnmadyisd anbkedicses
(Wight, A, and Mrrison, S. L., supra). Typically,

there is hetero%eneous proceSS|ng of the core

Deseripsioncefithe Reloted Atfct ures attached at a partlcular
gl ycosyl a ite s that even nono
ant 1 bou ot Redies e Sy e ORSTRPRE- ARk et pote

nhﬁﬁe 1hem|tm@hm cilbalﬁydgﬁb @Ifudﬂlhrésf eff eghgﬁ&allm%xaﬂﬁdeb (adtyklxidles at
yCOoSYy at.l on occur et ween anti bo [ oau ce
CPlPSﬁs@d PaHHoRS\IB theheasy chi ?%S@ﬁkr@gwa% % rseéé‘ﬁ&rlacgm gF38n

i$o8fpe pobddtsedl gi’gﬂné’crbﬁ%f/ ofINIREE Blig &H&&Hﬁ@e structures, which variably
conditions.Sialic acid on glycans statlcegrou s) are

affaehprotein abv@mbhp oearetian drfupntiondgiivity (Wieehy orrison, S.
?,gt‘rg%ci( eéﬁ?t’e 1@\}7}69&&" 1 9§’F)5 nﬁefg}rﬁl% to %&%nl ?cng, 'ﬂpe sqllugtﬁre of the
attached N-linked oligosaccharides varies considerably, depending on the degree of
processing, and can include high-mannose, as well as complex biantennary
oligosaccharides with or without bisecting GlcNAc and core Fucose residues (Wright,
A., and Morrison, S. L., supra). Typically, there is heterogeneous processing of the core
oligosaccharide structures attached at a particular glycosylation site such that even
monoclonal antibodies exist as multiple glycoforms. Likewise, it has been shown that
major differences in antibody glycosylation occur between antibody-producing cell
lines, and even minor differences are seen for a given cell line grown under different

culture conditions.
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(1995) Physiol. Rev. 75, 591-609). So far the role of
sialic acid on nonocl onal antibodies (Mabs) is not
worbd7/coser st ood. The serum half-1ife of Mabs PET/US2006/025906
particularly long-lived and construction of Fc-fusion
proteins has proved a useful strategy in devel oping
therapeutic proteins, e.g., the protein enteracept.
Antibodies and T-cell receptor nol ecul es possess
regions tha esponsj bl.e for specific cell surface
recept or hﬂ?ﬂ Onﬁﬁg el PIOYPHEER YRRV ot dmp@itan o

pEcioRONSHe sérﬁmt}ﬁ!f lifgop Ql@c%*%ﬁlmotﬂep f2f aﬁ%ésqgt%cl@err@ R.J.

b(#assﬁled as hunor al [ular. Antibodies are
(B1Pe st e d, 081889k dafrdhe rob elsiglissicld ankinorpckunbr al

I [
abel rﬁ%% awiﬁlebut&g}erigal %{&t@ g na ﬁ?lgﬂ{@ag@rlfeto AT particularly

1@1&‘1@:\@|dat1¢1 ntgusumuom@df iFeffumapplbtmlsdfas brayed afubétal dinitegy in
et anti ul ar responses are

a.tar
d%%??l @p?%wﬁﬁ e@%ﬁ?%ﬂﬂ%ﬂ%@§n8wbgﬁﬂ1ular activation
by bindin Iexes and by downstream
sequel ae gﬂ@% éﬁe 8‘?685% golgeulss ppsseesdieaieny hatage o
résponslitile sp&hfﬂ@eﬂ%ﬁﬂ‘h@&e@pﬂﬂ ibitid \ﬁlﬁ@fh%ﬁcﬁﬁ% ﬁl%hﬁl%tes the
Cﬂgﬁse cel lul ar responses include heutralizaiion of

YEESPoBiss o themraneystewe these fupetiang are(dlissified aglemncprsl and
I
o Ren 438580060 0L, gt e SRITLE LT
celbilagyémgiune hmihanssmschlhrhonalmeé}ameesdﬁin@mweﬂlmﬁy to mature

n | ead .t o.what nDnIy known as
B SRR eBP e S Maf e bOERF o Aees daen
Celuipt msmmesdmmnﬂﬁf&i t6 ﬁfeQi)ﬁQ@qﬁéﬂc}és & dhlar ARASBOn by binding of
ant i body |sog;i . , 1gM and 190G,
2h-§ELoTRPIEx S R ﬁgé?waﬁ%@éﬁﬂue‘lﬁetqw%qdé).‘nt@@c@@%@ﬁ @Q@@eshators as
easti I
LG B a0l RLE G 8t
iop ofi regpt.apsetizdios snd Blensmzatam (uﬁmntlgmt helisphyediethe

S@%ﬁc?ﬁ%&%, ﬁﬁ%altl\é a%teca F“é Ac Hfage o%@? E%ﬁ%itt nEOT cellular

tapgetsy that magcedirsurf@de&nmgeﬁshﬂle@ﬁffdaw YurtibRClead tof wii€ isl @Rfnonly
The N-I d oI osa E@rldes present in _the Fc regi on
g e BB RLE R Bt PRSI R D gad complemsnt-dpgndent
cyletoRicits JCRES. ect the effector functions. The covalently
bound ol i gosacchari des are conpl ex bi antennary
typestruc Lohl t R_gs.
B o) SR gl SO BRI o PR TR e
the most abundant with the IgG1 subclasses exhibiting the most significant degree and

array of effector functions. IgG1-type antibodies are the most commonly used
antibodies in cancer immunotherapy where ADCC and CDC activity are often deemed
important. Structurally, the IgG hinge region and CH2 domains play a major role in the
antibody effector functions. The N-linked oligosaccharides present in the Fc region
(formed by the dimerization of the hinge, CH2 and CH3 domains) affect the effector

functions. The covalently bound oligosaccharides are complex biantennary type
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gl ycosylation site at Asn297 lies in each CH2 domai n.

In the mature anti body, the two conpl ex bi-antennary
wobhkigoesmsechar i des attached to Asn297 are buri edChaS2¥®6/025906
the CH2 donmmins, form ng extensive contacts with the

pol ypepti de backbone. It has been found that their
presence is essential for the antibody to nediate

ef fector functions, such as ADCC (Lifely, M R, et

al, dycobiology 5:813-822 (1995); Jefferis, R.,
Sﬁ’llcmteﬁmm gile higghly h@a@g@@cﬂﬂ%eﬂ@%ﬂ and2)) ghtconsbrv@riﬂ-hnked
g%f%o lgt?(ﬂl t§, ‘at gsn29%lf% 1ar)eac ?I?Iedolﬂjet er];r)xqgneo Ze antlbo , the two

o5acchart des “dont al f om nafit y sihalic acl

cbnnplmen ag@hmat olgosasulladss Ihlﬁmcheeso Ae97as: hetedibeateen the CH2

i S)Sogmﬁg %&@S%&w%tﬁg&ﬁhf 'sﬁ%io Jrc g Itt]béé ﬁ%qqafpund

tﬁdi' %ﬁpre&ﬂ@&s%&eﬁﬁﬁ Q&qﬁe Qxﬁib@ﬁ%' Q)Slﬁedl% re?feétHPRl%@tlcﬁfsl Such as
bi secti ng A cNAc residues ect ADCC activit cDC

Pd%@C\(Ltf?lya MnR.&t 8lo Glydobislogyis’ 1631182%(6895)791 Qf@rl 1eal,
I%‘%?‘%@%;%eﬁ 183357 B d‘%%%h A ERTBRERS. 15 b o.
25) t %9& epe??%g{: s oéﬁos%cchan es contaﬁl eprlgdorraunantly sialic acid,

ol i gosaccharl r resent 1n
foanpl galactisamiEGRAAL redidud asl teeminahaygar(BafuoT.SSiedbly | at ed

i B o T e i s Aol
sﬁ@#@ GuéiasuxipBebdlgalacRB coteFedosE E@ﬁpécﬂﬁ%‘ @1&@1&@%@%@5 affect

MSGS are the conpl ex bi antennary strucfures with or

Choativibx fo¥etrtivdy, and glsaalisct(ti atibegty binfimetie saréyis gands

|
e TGS o Pineh Ol ATy S00L Tt OB AS (b 1o-
26Xt Although thmmajotitsaflted Nelinked okgitshdvheliides ﬂnas agef ffresehieid theyFe

age, and. di ea Raju, .T.S. , et al

B GmrD Bt S008: Rt ey 4 s i 158 i gant extens
(Rlubggas BECHAL 12080 sﬁnm%ur as:184@) AoTERRhat

speci es-specific and vary widely. Further, the

bi ol ogi calThs n@firfshitARES fRhd ¢ hERSAGE A ﬂl@er%éofo%‘iﬁéhﬁﬁ
wi th and without bisecting G cNAc and core fucose
predsiced ke stpae the (cemplss birninpaty seuctpigamithiog @itiaat axaesed 6tal
t
rEEch BT, DA bl RECIR A0 SR Ol o la iy RS
thra:,irmllbodiyﬁmfztlcbrg;@as becarstugicd indetadi Bileydxsdne df galactosylation of

A ri r re
agélboqﬁéc’salg § gzte y:ic’gte gecl:ltdgr and disease (Raju, T.S., et al. Glycobiology 2000.

10(5): 477-86). In general, oligosaccharide structures are somewhat species-specific and
vary widely. Further, the biological significance of oligosaccharide structures with and
without bisecting GlcNAc and core fucose residues has also been studied. Human IgG
and many of the recombinantly-produced IgG’s contain minor amounts of sialylated
oligosaccharides, however, the vast majority of IgG’s contain non-sialylated

oligosaccharide structures.

Information on the effects of sialic acid in the Fc glycan of Abs on Fc
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Information on the effects of sialic acid in the Fc

gl ycan of Abs on Fcfunction has been |imted, due
weoaoni7ias1sy to the unavailability of pairs of tRETRERW®6/025906

base Mabs that differ significantly in sialic acid

content. Renoval of sialic acid fromthe anti-cancer

Il gd@d Canpath-1H was reported to have no effect on ADCC

activity, but the Fc glycans on the original Mb

preparation that was used as a reference appeared to
f'&@tl% bas hegn Himitgd, degiatiially éxithe panvaiiability ofipefrs efithe samge base

dfeY s%ffﬁ:ﬁﬁ o}(ﬁ%{aglggld%hntentl @ovalﬁit{ﬁa!h@ abi from the

ng and rrl's report I SCer na
aglii-fchpeeke€s CampetigRH oisdpargd bebaveew effect gGDAL act1v1ty, but the

d tant CHQO. [l hat def ect i
e RERER b Pl B S el Bt ShREIL B o
1otk k}ﬁnﬂﬂﬁﬁmﬂﬂ@ce@ﬁnbhh'g nteliffictev®tect bxgeet?dw(miyd%i als)| 1@95)0
acid present in the Ab fromthe wil e cells was

SPW?EI}&« Wright ang Morisan;(§9738) egpogpd no Ql@ml}abl%mﬁfemé@ fksyRI

BB CSI5E 4 Byl HERARFPE) PV G Ml i

sMyhjroa aad thed same200&)preseedia redldFypa CHIOY edlylinet Hoaevargthe

et er.ogeneays) 19d - Fc d 1gd . Ab vs e s .
b SROA RO Phest R et R mio st bme e S et Ay auite low
(beigat @&l 22000¥, laﬂaﬂﬁ}refbiétan ldghfengiced maRtdiMg bdtwsédiAlJRER and
onlé whi ch woul d_have all owed an anal ysis of the

agiply Rrwayld pise b difficulifordsteat Mimarrdetial ¢BPQP) compared Fe
aéﬂlﬁ!ny "ﬁtat?\% (H‘!ﬂeﬁsg@geo%s)l INGE %%%d F%@?ﬂblvg R S%Hw(dtr%%l Gfter

supra ess active an It
twﬂr@nt Wp@boﬂh@w-hdml aydi bttefgabomBIdmepbmtdxd notdwapWEhElahdase

an ndent .and Fc e
ol BN Bl EEe SRRRERE SRS cTFR o T RRRNGRA and
hidhey safRteAlivialmt 3 B %a) Hethndg@3 AbQLuhdWe 23] 299&Esufd)dvas 2 to
I i nkages (a2, 3. and a Z showed activities conparable
3tfgldlpss aghivethpy e wilddwsa owe@lalalated cPoueIBItde RemplBmspHysis

S AR AU AT A400 b

sﬁfyflz&é‘d vaianff thesighd AP (1ot ccﬁltdihﬁdad'hfru)d H&FoARic atiddinRSzes (02,3

have not conpared Fc function of an 1gG w th high

and gP iﬁ}:sfm\feé apldyitiesrpomngradle tp ¢ wild-Hype dlessil at dle ZQ‘M Biochem

S al f

S B TR 5050 XGRS RATLE bR b (50 et

liskagecth®s ap taasibotre efiernondyl folsioh P 6 GNBAANEGT AY] Oidied Iave

phar r ant G ven the ai, bl e.techni ques of
@H@ﬁﬁﬁ%&f%ﬁm&@ﬁ arf g?‘%ﬁ%‘eﬁ”’rlﬁéc’&mﬁ@ﬁ to@RIsE S8R

sialic acid content.

(’P—(D

Therefore, a systematic analysis of the role of sialic acid compositions in
oligosaccharide structures bound to immunoglobulin constant regions is warranted.
Given the available techniques of pre-expression genetic engineering or post-expression
modification of therapeutic antibodies, this information can be used to enhance and

further match the cellular responses elicited by this class of biopharmaceuticals to the



10

15

20

25

nodi fication of therapeutic antibodies, this
i nformati on can be used to enhance and further match
woheo7mes1sal ar responses elicited by this classPof/us2006/025906
bi ophar maceuticals to theprimary target and di sease
i ndi cation at hand. SUMVARY OF THE | NVENTI ON The
present invention conprises nethods for optimzing the
hunoral and cel lul ar i nmune functions of Fc-containing
nol ecul es, particularly antibody therapeutics. The
Ihieess Frest Avd Aiseaspindinapen aldwnd net hod for control |ing
the properties of an Fc-containing nol ecul e,
conprising alterin [ ncreasilgﬁlor reducing fromwld
[

type) the sialyl3¥ Y ORI BEINYINEIN des in the
FC regl on The prs: ﬁl@)enﬁ&?c&%ﬂr%bé Ye@bdd £3¢ og?ﬂ;zﬁfél tBe huthoral

mul tiply localized target proteins; the nity ftor
2 eeliarimname funciensf Fysaonteinieg moteovlss, pertigularlFegttiody
tﬁé}%%lu{i%. and FcgRII1 A receptors; ADCC activity;

macr ophage or nonocyte activation; and serum

hal f-1ife~d ycan.sial.ylati on ma e.alter b .

enzynat | c 0¥ ggetg% ﬁlfv,enéé%rkwsgs ?T%’ﬁﬁlpfi%%ﬁqoaﬁglgﬁg fhgdroperties

afeh Ecubmtaingienasdleculsrbinptkias bldingf (idchasiip befdh@ng Freetwind
chromat ogr aphy, ion exchange

t}%}%& %a@%\%@%ﬂ%}‘ th%&%%ém@s ithihe A5 g¢gigghto control the avidify of the

1641 USHR SRARY 1ocli#8 1RSI HGERS R APHRY A ARBY more of the Fo
speci fic sel'ection or genetic engineering of Itnhe ce T

gaiones reeapthrs,or . icpR b FsTRIBA pfndt HegR B A teeeptorse AIDGE aatiyity;
host .cel |l s used to.produce the Fc-containing protein
r?ar?%?)(}el?%err?ré?orfoﬁytg a?ﬁl‘%)aélﬂn’c%ﬁtsgﬁum l??gf"]gﬁzymes capabl e of

e e

18582668 the mMdM&uld) F&fétil: afnPuifoh 8F Ae@1éRu1d, RMRtin
reparation of  hi gﬁ y honbgeneous batches o

CETPIARIATRIY SR PPRgtogERhPY §xdiragaharasiomaphsh kidrophobic
O i SO A S T
gematicanginberttiged theel! lnental for sxpaessonad e froteinh eulfcing host

i gosacchari I.I. a nti.bodi es that .do not, .
oS BT R e e B oo Bt S R B R coMpine
epayihids@apabld of olighactiyidn iodifidagbat & SnHiBitdds BBSUBR EnMfnes, and

rranl.rPuI ating the .
exposing protein to a varied pH environment.

The invention also relates to the preparation of highly homogeneous
batches of antibodies containing maximally sialylated N-linked oligosaccharides in the
Fc domain. It further relates to the purification of batches of antibodies enriched for
antibodies that contain sialic acid in the Fc oligosaccharide as well as antibodies that do

not contain sialic acid in the Fc oligosaccharide.

More particularly, the invention relates to a method of manipulating the
activity of glycosyltransferase (sialyltransferase) or sialidase enzymes in host cells, or in

cell culture medium, or in vitro, in order to affect the level of sialylation of the resulting
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activity of glycosyltransferase (sialyltransferase) or
sialidase enzynes in host cells, or in cell culture

wardi7os786r in vitro, in order to affect the | eg¢elusedo6/025906

sialylation of the resultingreconbinantly-expressed
nonocl onal anti body or other Fc-containing fusion
protein and whi ch nethod causes the resulting
reconbi nant| y-expressed protein to have appropriately
optinized (i) Fc-nediated effector functions, (ii) Fcg
TF%E@&BSFIYWH@P% mquoplonalgntiqdypr AtherF¢-contaigime fasion protein
Aahfhidn - Matels)
Fccontéﬁﬁ?ﬁgcﬁggggég?Fﬁggﬁﬁgﬁgg%ﬁﬁ¥%%%e$§$&§la ggmg%id
apprepeselyaptiided(V)i Rttmydifted effet@eftmativhe ¢ii) By redepfor dindthg,
i. nat or. synthetic array. BRI EF DESCRI PTI ON OF
(el ot E i e Egecomaanay sareHss Fe-
ddapindid gulysebtiddeotloptigieH 6! sidie H8RIddAhAG ($F SME Mol target
found in human 1gG Fig. 2 depicts the nmajor
16@?@@%%“@%@/@@ Hea Batpgker fyedeioury-i n a reconbi nant |1gG
produced in Chinese hanster ovary (CHO cells. Fig. 3
shg the results of an HPLC anal ysis of Fc

ol BRTEE S RIGLION QS HE SHEERAL YBERERH T DRAVENG

Hig 156 a 5€a@%i8 depicOon Gthé RALY: diboldcBRirde Qtrﬁ\‘;tﬁlja% gg‘]hggﬁ Bufan

enzyne. The released ol i gosacchari des were
IgFth anthranilic acid and the | abel ed ol i gosacchari des

vere purified. by gel-filtration chronmatography. The
ﬁﬁg% 4°B@83 4“38@106&113?%&8?56%%%)&@%4 ¥ afigeqrybinant pgG
priied nCHihdsk Rombier $VA6y (MQTRNIQYT am shown. Fi gs. 4A
and 4é'are Sraph; shoﬁ%gg{t e]ginding of different

Figl3: s‘ﬁbﬁé Ws ob ?l’pHPK@Sanhl((ysib‘l Uﬂc?ﬂol@gﬂchaﬂgs.Kgﬁ@NQQikbé

t I,.fferent rmats. (A). npetition binding
Oﬁé%sé‘%rﬁ]@%}d%gyW%{a i 539%&?@ ?fﬁla a&ﬁ%@ﬁm'&v patipg B &N gpse F enzyme.
o0 Rk RERSL saddBhridR ?ve?é\ﬁbélé’d AR afi@lkdnflid id %fa ff EBaRse

of a fixed anmount of 125l -1 abel ed human I'g

oligergrabiedesiiverh PriBod by eabiidieation sbrinmtedrapily. Spepirfifiel lhbeled
.1 D i ndi d hy.adding.to the K562

e a0 A ST LRy o
Figblh abeuBGrd MaphdFdhgingdhs Rnding % iARAS:t ah1 TedRhldéhe

bi ndi ng studies with various test Ab preparations used
CP@P@&WQ tumen & P EbeKed?2 aeitsibyFeg Rififdrentrfdima3Ga A3 Coapetition
bgﬂdﬁl%qnga%ﬁ]r% %ty ragéilng rw}arfy?nrg amounts of unlabeled complexes of Abl and TNF

to the cells in the presence of a fixed amount of *’I-labeled human IgG1 Ab5

complexed with Ab6, a mouse monoclonal Ab specific for AbS. (B) Direct binding
measured by adding to the K562 cells varying amounts of Abl complexed with '*°I-
labeled TNF.

Figs. SA-D are graphs of FcyRIlla binding studies with various test Ab preparations
used to compete radiolabeled anti-FcyRIIla mAb 3G8 at a fixed concentration for
binding the NK-cell FcyRIIla: Abl natural glycosylation variants (A); Ab5 natural
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bi nding the NK-cell FcgRIIla: Abl natura

gl ycosyl ation variants (A); Ab5 natural glycosyl ation
woani7ansse (B) ; Abl |ectin colum fractions (C) pCamg208b6/825906

| ectin colum fractions (D). Figs. 6A-D are graphs

showi ng results of in vitro ADCC assays perforned

using Abl that differ in sialic acid content, K2

target cells that overexpress TNF on their cel

surface, and human PBMC effector cells that express
ehegrdationpanags (Bladbil Actigicolumm rastipem (QaendAb2 lectimpolnys

Hhat gl ycosyl ation variants, (C) Conparison of
thﬁgg?gzblots of Abl that differ in sialic acid

@06 AOD afe%rﬁﬁh‘ékﬁ&mﬁ@?eshﬁ@&ﬂ if vafd ADCCYasBAR %@rformed(ucs;ir?(?Abl

fractionation, and zymatically degl ycosyl at ed

thes iffer by sidisrasid ¢°£§1&ﬁli1t targetiprlls dat everainress I en it ¢
B A A 7 AP Bt ot e

gheasyag variatts,i(B) Aaamemfaegryeassymroﬁ vaggitgsent s.d.) and
sentative of thre

results homn re epr
@ﬂﬁ%‘aaﬁasgﬁto ﬁ’é"rﬂ Afldhatdiffer ip gialic 6q1d\9@%t?r&rf9léowmae

WGAf 18R TRt €
AR o g o .

(@) 891119a11t-°@n %a@pm@;eda%blo@m nd@cfuby sielylated Auh{Ga82 sample, or
Asbqliﬁft Etatrc egdt ﬁx%sc é ﬁ@ds%@gscgv%%gggza%i nﬂg?:a{e gigor

conpe &g oFr Various
bhng mes’:én’gsRﬂ ) mé)esuhmﬂpmraIMptés&ﬁaﬁweeﬁ kiged ilepdintier®2

f ul I t d | at ed

L T LRI e
I
om0

dgfeEping Ye%ﬁ%ﬁgﬂﬁf%W@E%Eﬁ%Eharlde speC|es (sialic
FOC TR N L T T
siifles R RintANTSPRI(AYSH4 ‘5"?&@%’{51’ 65?Us’s9‘3f7%11@@[51%13@2 %!12” and

serum concentration of the Fc- porti on of a fusio

gplegioeslated mchm)smhﬂate@ and by éél&ﬂub (fyllzs palhgtosyiatell 4GBy
sﬁ@lé‘f? D ns‘% o%ijbt@{ thd abse{lce é??sgﬁce 03 r?‘}%# g%pa?lg)otﬁvoachg‘erent lots

of AbBIdiften mmmataﬁﬁtmmf chirgémehgﬁeaq@ﬁﬁﬁde@pe@és (@iaficthdif-containing
sialylate r fully asialylated, Ab2 &, by

S%‘?‘fﬁﬁ%ﬂné cifpsr ng ‘gé/" Bg@é (qtplettigosace e

Fig. 8 is a graph showing the relationship between time after administration and serum

concentration of the Fc-portion of a fusion protein (FcP1) which had been fully
sialylated (G2S2) or unmodified.

Fig. 9 is a graph showing the relationship between time after administration and serum
concentration of the Fc-portion of a fully sialylated, Ab2 G2S2, or fully asialylated,
Ab2 G2, by enzymatic methods as described.

Fig. 10A-Dare graphs showing the effect of sialic acid in Ab preparations on affinity for
target ligand on the cell surface by competitive binding with radiolabeled Ab: (A) Abl
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Fi g. 10A-Dare graphs showing the effect of sialic acid
in Ab preparations on affinity for target |igand on

woheo7mes1se sur f ace by conpetitive binding wth PCT/US2006/025906

radi ol abel ed Ab: (A) Ablnatural variants, (b) Ab5
natural variants, (C Abl lectin-colum fraction
variants, and (D) Ab2 lectin- colum fraction
variants. Sanples were tested in duplicates or

adrupl i cate a esults W are representatiyve
R S T il Rltphr Gl e cPmeccbimt Greiiveaaris, and
(D) AYR Mgtibetol@an flabRseyatiast. SsaifdsSver¥Rsted g égfcgémm (P

<0, 0001 for graphs A, C, and D) as determn y extra

e Rifcateg i aesis shayyn arerqpreseniati @r@rdrla@awn@am vipegiments
The %ﬁ?é‘rérf‘c@tm 91fnd§1:g eft Blee fet sAnggar rﬁ%ﬂt@j 1spa) (§n< 0. ?(281 for

affinity f I gand coat

grphs AaCunrad D)/wd@mtrmekhbmd:xmgsmoﬂ Nﬁareé B)tedb2 bi ndi ng

to an anti-ld antibody. Fig. 12A-C are graphs show ng
Fighd 14fB ect grfhsshewing tiaciffbct of shlfic peidia natireRgatdRs on affinity

f for .t n sented as radi ol abel ed
At ok Bt RS BT e variagts Aringd R (B)
A\barbnraﬁnﬁgto #nBhtiAB lanfdbddgct i n- col utm fraction variants,

and (C) Ab2 l|ectincolum fraction variants. Parall eI

Figd Qahatlaﬂﬂgra}ﬁhé Ehdv@ﬁ’g ReabbRbest Micanth HO0Rp %Pép?raﬁ%ﬁsegr? affinity

unI abel ed Ag were done to determ ne nonsp

fos; tRkgeh Bga@awﬁﬁf‘é%edm@r wdiotabeled sphibler anigen aa; smfao@amndm (A)
A@lﬁ%ﬁn%@: ( j’lﬁb!l NVEDEL (egl\éxég?nggqéna%r?arﬂ S, d %(Cj- ‘Ab2 lectin-

3-gal act osy transferas
c@u@ng‘ragtlm y¢rtarnasn Bimellel Sequbbiiqnd Gith radiolabeled Ag and 100-fold excess
ti body- dependent

I act o tra ferase
ulkaa]%) cyrt o‘?‘%’S‘? i eymnﬁ*ﬁd@nsﬂﬁ%%i E‘é‘ﬁmgy p%a@lF% Wiege tested in

tr[ﬁbllchtes:tl on; BATDA, bis(acetoxynethyl) 2,2':6",2"-
terpyridine-y,y"-dicarboxyl ate; BSA, bovine serum
al bum n; CD nedi um chemi cal | ydefined cul ture nedium

CDC, conp| BEEAILED BESECRIETION OF THEINVRRTIOR:

cyti di ne nonophosphate i V-acetyl neuram nic acid; DVEM
Dul becco's Modified Eagle's nedia; ET, ef f ect or ceII
Abbrevigtipes cel | ratio: FBS, fetal bovine serum ESI-

el ect r ospgBYGITON.2 @tga%t ansFRaE. I & Ty oD Eﬂ(}hﬁmfemse

natural killer cel I g I mrunog| o | n G’
B1.4edy B 1s4- gai@ntcpsymnsi@rdsec ADCLC, rmdbmﬂy}daw:hdaht aréuat@,cytotoxmny,

ATCC, American Type Culture Collection; BATDA, bis(acetoxymethyl) 2,2°:6°,2”—
terpyridine-y,y”-dicarboxylate; BSA, bovine serum albumin; CD medium, chemically-
defined culture medium; CDC, complement-directed cytotoxicity; CMP-Sia, cytidine
monophosphate N-acetylneuraminic acid; DMEM, Dulbecco’s Modified Eagle’s
media; E:T, effector cell to target cell ratio: FBS, fetal bovine serum; ESI-MS,
electrospray ionization mass spectrometry. NK cells, natural killer cells; IgG,
immunoglobulin G; IMDM, Iscove’s Modified Dulbecco’s medium; MALDI-TOF-
MS, matrix-assisted laser/desorption ionization time-of-flight mass spectrometry;

MHX, mycophenolic acid, hypoxanthine, xanthine.; NANA, N-acetylneuraminic acid
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mat ri x- assi sted | aser/ desorption ionization
time-of -flight mass spectronetry; MHX, nycophenolic

wacehd/oofgpoxant hi ne, xanthine.; NANA, -acetyl neATAIS206/025906

aci di somer of sialic acid; NGNA, -glycolylneuramnic

acid isoner of sialic acid; PBMC, peripheral blood

nmononucl ear cells; PBMC, peripherall blood nononucl ear

cell; PBS, phosphate-buffered saline; PNGase F

.peptide Nglycosidase F, RP-HPLC, reversed phase

15pmests o sia i @pdtign MO N A gVrigtiycelyinsteemupie apidyisonmr of sigberacid; PBMC,

. .C eprhite: .

PR e ool GBI pof i oot loHbilRar cet; pBs,

plibsrheisghifferdNating;y [PNGree Fapeptide Melfcasidabols RPEIRIET, Meversed

caffinjty” as used herein is inte d to be a neasujre . .

eB e, hah Bt SHUE RO BHograE i R ABHOVETBHR RS gt siai

atidf UDB-Gu00fdi® dbRetbhRste RaEDBSY: , UDPIGIENARPhdind Bhosphate N-

bi ndi ng of a Fab' for an antigen or epitope. Affinity

agerleBieosmEB%r ed i n several ways including but

nmeasuring on- and off-rates (kon d kOfj respectively)

Ig% e.g. plasnon resonance (BiaCore) and expressed as
NS, | | associ ation (Kass) or dissociation constant

KD) where, KaSS. s. kon / kqff and.KD jg koff/ 1cOn
KD ey ol 3B BEm el ea wi perelhp iyl 5% mepsEtet g
bitincenstentdfatsimple atonohled lighiilion @s 6dgnbleindigepatres fér
bi ndi n artner is half-saturated. Another nethod of
CHUER Gt ﬁgmf%ﬁgi°§ ahabiohpefntigen AT gitorg. Affnignparbegneasured in
. . . Led ] _
T L B R 2 oL PR E il BB oy o
Plasmad desenance (Bie¢prey anberpesssedssi anryeral) asonmptioe(lawhyr t he
C [ its cepgnat i.ndi ng partner an
IR PR TR Bhe R e e M Bl K ) o0
netiasiired ehpicicilly higlefs. mEheiring e coavinttion atashitiskidding e ihe
1s jntended to be, asure_of the tendency of a )
lig fﬁd‘ettl%sﬁ?%%nﬁf kﬁﬁ et binathagmeaed AbeasEpe Kp iady
cbg ajtm%séa?ﬁg%if}ﬂ&letﬁiﬁdé? b ng%?%r@ﬁ[‘)&l@@ 5r| 3BYedid held at a

mul ti val en e tendency nmul ti pl e associ ati on

caRitRTg penseriation ovhile\egtest inder orligand 49 added atrenyisg yorfcontragions
j £ i j Edi t. n.be ga by _an
1 BRI Sy HE o MY B SO B S B
determhininggthe amsemfatian i which ¢abehbis direinished by Balk nown
affinity. The term "Fc-containing protein” or
" Fc- cont aThe regmifavidityl! & usedhdisi@ds intended to be a measure of the

tendency of a ligand to remain bound to a binding partner insofar as both the ligand and
the binding partner may be multivalent and the tendency for multiple association and
dissociation events can occur simultaneously for a specific ligand. Thus, avidity can be
gauged by an increase in apparent affinity of multivalent conformations of a binding

partner with a known affinity.

The term “Fc-containing protein” or “Fc-containing molecule” as used

herein refers to a monomeric, dimeric or heterodimeric protein having a ligand binding
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herein refers to a nononeric, dineric or heterodineric

protein having a |ligand bi ndi ngdonain and at | east an
womarmogisebul i n CH2 and CH3 domai n. The CH2 an#CTid32006/025906

domains can format |east a part of the dineric region

of the protein/nolecule (e.g., antibody). The term

"anti body" is intended to enconpass anti bodi es,

di gesti on fragnents speci fied portions and variants

0S5 LIRS N L0 ST o

dpinging carhferistat mturlﬁna)mmmm%ﬁ@fagi&lrbf@ﬁe #BteRthbREEY (£ |

%ﬂ$§ggled fragnent or portion thereof, ‘and retain
iated functions, including but not limted to:

binding tgo Fc-receptors (e. g FcgRl (CD64) FcgRIIA
(CD32A), F%’& R | Atibedy Giajntends drﬁempmpbssrmmghes digestion
ﬁﬁgﬁﬁhﬁ @B&ﬁﬁé@pcﬁﬁor@ g Val% %réﬁ , I dlrll% Wétﬁlgyﬂ;g]mqt]en

‘monocl onal anti b as use
antghogy GﬂmF%Q,Smtcampnmgg persiburofmdbedies thit nfvii€ thetsB@cture and/or

donai. taln subst anti al honol ogy
L b0 o SRl s e por i ena g -medlisted
fuﬂaﬁ@mbineludmgwlm @flingtedh®asihd
o e e esany . SaerL R e o
Fe Céﬁ%%fy BOYRILALCDA 659 antBeRu) xhinding dorsplgaest. (e Ehelq),
AR 21fef n menber of the sialic acid famly is
N-acetyl neuramninic acid

2-Ket o- 4o s gl .
(2] et oroHRER R o gl SbR s ar i Herin or7 wstifie form ofFe-

galactononulopyra

ctmsalmlegl Stipn mhauaﬁon \A@llichl‘ﬂl‘}é\ﬁéandfblﬁﬁﬁg)&gnzﬂﬁ r8hs best%f;nﬁ al

| -neuramnic acid ( (C or
h(ﬁéo ‘&:‘{m a? %%P% ﬂ? 2 %@VNQE bglyichgingupbasty vegee dpmain of at least

mﬁ%gamﬁyﬁahﬁgﬂaﬁﬂba formis prevalent in glycoproteins
fromrodent and n1crob|al sources. Athird sialic acid

fam |y nmemges o; 0 n| c
(Nadano et aImi %la§§E§H . eélgg Wenl{berf 3 famgi ?%%tgmg ~carbon
Cal%ylateﬂanm r Thespogtoommpn rBintber ofthealid 65d FRABLE 1AL

r ituted sialc acids
nesugﬁ%é“g’*%i% ot g‘@%“&g?ng 5?@3%%@“15 i oy gazAgonNengARos-
l-apfc IQ&CldIoﬁemhb’dre\hﬁH@é‘@NeﬁﬁﬁeﬂéﬂAg -dr NJQ{LQ) e A 1?1@918& of
h él f Ng§o§x Neu5SAc. For review of the static ac

¢ fami y)}s ¥coly- rtfurarrwp epid (@@%W@S@gpr Neu@s), #0which the N-
ac¢t¥ORNp of N ALis ApdrdRylated. This form is prevalent in glycoproteins from
rodent and microbial sources. A third sialic acid family member is 2-keto-3-deoxy-
nonulosonic acid (KDN) (Nadano et al. (1986) J. Biol. Chem. 261: 11550-11557;
Kanamori et al., J. Biol. Chem. 265: 21811-21819 (1990)). Also included are 9-
substituted sialc acids such as a 9-O-C -C6 acyl NeuSAc like 9-O-lactyl-NeuSAc or 9-
O-acetyl-NeuSAc, 9-deoxy-9-fluoro-NeuSAc and 9 azido-9-deoxy-Neu5Ac. For review
of the static acid family, see, e.g., Varki, Glycobiology 2: 25-40 (1992); Sialic Acids:
Chemistry, Metabolism and Function, R. Schauer, Ed. (Springer Verlag, New York
(1992)).

10
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Chem stry, Metabolism and Function, R Schauer, Ed.
(Springer Verlag, New York (1992)).Description It was

wanewpessedl y found that the | evel of sialylatPowustoo6/025906

the Fc oligosaccharides alters the affinity of
reconbi nant | y- produced therapeutic antibodies for Fcg
receptors, resulting in nodul ati on of various aspects
of the biological actions of said antibodies. Mre
ec ically, it was discovered that highly sialylated
EIRUQRL significantly reduced affinity for the

(00 "o | ey REGRRRRobF I s e S Ben TS e

aligosak ttracdADMErsAh6 affinitl 0 ¥dab@binkeRblotideddshd S dutty sﬁlﬂo@ms for
I?e t he relevant receptor. It was further discovered

HERCepfPnTeyul EP%}IW&@U&%POM VRAQUS asprstser deabialogical acjiofif
sﬁfaean{ib&hesafl\%l@' %éf:lﬁ:c%ﬁ NEGaPE I oveleq 9Bk h.ég%?s@lyla%g %bggxave

yS|a | ate nann roten ave
Smlﬁ,nan%}aieﬂuwdfaéﬁmw iboﬂja&m&dfﬁxﬁt}aﬁd:e@tcyé FcARIIA(CD32A) and

ted Fc-containin roteins. It was
Fﬁ@%&é% @%)a%f@r@dgﬁlﬁatﬁcmbf Tedirsd gpt?\(ltyrm FhetraseaE aseys in
vﬂﬁg ﬂIﬂI&Y&%%{SV&f tobeFhd ﬁle@%ﬂt%cep@u ft wafs %thher discovered that

ol i gosacchar i enhances t
Im@xtpmﬂyhmtht}s-mweﬁmmsbdtdiﬂﬁl@p@blthe%gflﬁﬂfhﬂﬂ!F reéé}ﬁor gcyRI

t | I Whi | t hing to oun
(BB i S e ot e-roamiving psteinn bavehedgeds Rl e as
cOfPARd fdé%fﬁly‘i}&%d 2)) paﬁﬁgﬁﬁgl%teﬁ%%ﬂmﬁﬁn ﬁfo‘c‘eﬁrﬁf eted as

allowing nore flexibility in the overa ant i body

struct ur egy Wil dr ig¥d Rikdd thé‘i%fl{) ﬁlt(ﬁf‘t}&%%?eégeegr reduced

sphere of potential interaction
leyshnpisalicracidelrem iteniholjgosdccimnieles enttaheesahdenidityTdfe

ré:c% %lgésy &fo'dﬁcedﬁgera Ig%gtll?ﬁﬁi\l/egb’g bﬁ%‘[ Ao Wiffcﬁrq I\ggﬂe not

mmxmbaie ibotnd @eng iohy theard thewBinbvdl Wf thletch&FéwétQtl@@roﬂlS’ 168 the
.hat(%he antigen binding effect of sialylation
OHpYBogaetam P RterpEeiogas %llﬁa@n&@e@gﬂw%ht\m thie oyprall antlbody

18/ Widkh ﬁb’}[lﬁ@l@}%nﬁﬂhb af @ﬁgrg@&A‘gpl‘ﬁlee& @?e%n't’igf 1ﬁte§awtlblg #}¥he

that are honopolyners, n
tye biadine demains vmwﬂat@m}em of onredd viiechibdr. Alhe rmpaelt}u bﬁa‘n Ab nobind

{
SRAGHERS A0 B8R LRTMG GBRL P o fon.
dmsity,sandmcbﬁhtyhﬁ shoiild ge nstedEhat bR AaaEHthikYingBffe:t bhARyRAen

may also be relevant to Abs that recognize viral or bacterial surface antigens, and even

soluble antigens that are homopolymers, since Ab flexibility can determine to what
extent individual Ab molecules bind bivalently within a soluble immune complex,
where not only might some of the Abs bind more than one antigen but some of the

antigens may be bound by more than one Ab.

The present invention comprises a method for controlling the properties
of an Fc-containing molecule by altering the sialylation of the Fc’s oligosaccharides and

the altered Fc-containing molecules. Sialic acid has a net negative charge at

11
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The present invention conprises a nethod for
controlling the properties of an Fc-containing

wonbemosseby altering the sialylation of the FeCs/1uUS2006/025906

ol i gosacchari des and the altered Fc-containing

nol ecules. Sialic acid has a net negative charge

at physi ol ogi cal pH and, thus, the presence of sialic
acid in the Fc-bound carbohydrate m ght be expected to
| t.er the three-di pmensional _structure and hence

RSP BRI FIEHUC CRBSTG ARG LR ity Booar eetobpdrats

niip R tpéed/@NaliBtilie &AM Abnd SGERER Hd hdi€ cBhfofh&hn of

y e or

r
Fc-contai ni ng nol ecule affects the affinity for on
tharFH2 dpmemeanp dhpmeby affegiiq Mindingép rigRb ligahds eceptmsors, The
ADCE cr.ophage, or ngcyte activafjon, d
seru rPr? %é%%iqgll%/g}%&%%ﬁ? F%%C%%tr}]l? a%?l?%i%%ﬁy‘iﬂeé’ir glﬂ’“?%ﬁthﬁ %8\48?
FerR G ANl FyRUIAEREFSORS ADTT 2Rt aR4tréhaPl SRR6FocTHAY Rion,
of a particular Fc-containing protein that différ 1n
agd gerp@ habilfecontent is to take an Fc-contai ning
protein preparation with heterogeneous Fc
ol icgosaccha.ri des, including both sialylated and
Ensichment pEdialyiated Eprss obFetcontaining Proveins a col umm
cont ai ni ng,_an i l%i lized Igctiog. that has differenti al
affinity +Or agl?f% 9 PERAEFYOLQLs; of jp pexitculdr Fe-containing protein
tholt Hiftes acaiay dctbsontehPR 6 k8 A Bt REnth bie dedtion wi
t hrough) or the colum unbgund flrlaéI?il,gol;r% cgln%g% ton with

heterpgrugous Fe phigaseerbatidnsnigclpdine bpirsigl Hated sudasialylated molecules,
hd L L.nel: j ef.f hro .

R e A U B it Uiy

fasidldeted andwesislylytet oligebaéehardéso The mottiadiag FuwrthouigA (Tied

e P i bSO BTl B oo gt B Beption e
bumsl) the/later doliected vl pasind ehflidn Ouifel thRhgB BERRmM T 1k Blay

Dependi g)gi; on the |l ectin used, the nonbinding fraction
alﬁ%@‘? RaPPIS oepaely spllect ayeaklydiopad fagtionop thecqplurpmegtarded

frh&ronl (RAE: t | i | i ns. t.hat
(AR BE Pl By cEHATRE B8-cBhvaln Bl nfiRir A o1 FRY

g ) | ate I'ni'ng
dyyiing enfiuesk washing of gptdohifr with Neasigim! samplehsife. (Ddpd)ding on
j | {1 I i nds ol igosaccharides wt .
LR SRE LIS 20 S BS0ACEIAL 28 LA i contn
thag gheufrachion tHaVGAJs. whi ch speci fical |y bi nds
ol i gosaccharides with either termnal sialic acid or

term nal Bkagésydfgdciaosaninde efBhadAG)1y1AA: AghyEXATRI-©

ii.the lectin I?jcin I
containng protems are th

e lectin ﬁérr%dckia amurensis (MAA), which specifically
binds oligosaccharides with terminal sialic acid, and the lectin wheat germ agglutinin
(WGA), which specifically binds oligosaccharides with either terminal sialic acid or
terminal N-acetylglucosamine (GIcNAc). Another example is the lectin Ricin I (RCA),
which binds oligosaccharides with terminal galactose. In the latter example, the non-

binding flow-through fraction may be enriched for sialylated Fc-containing molecules.

12
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whi ch binds ol igosaccharides with term nal gal act ose.

In the latter exanple, the nonbinding flowthrough
wobnretoosmse may be enriched for sialylated Fc-coRC&iUS2IWG/025906

nol ecul es. Enzymati c Modi fication of Fc-containing

proteins An alternative approach for preparing sublots

of an Fc-containing protein that differ in sialic acid

content is to treat a portion of an Fc-contai ni ng

si alidase enzynme, thereby

EB&ﬁ&Qthﬂ&ﬁﬂ idh, S%E*O“QWB "R ng asi al yl at ed

renDV|ng Sla IC a

| a
e ) BB DS L Pl ALl v

SI aI | ated materi al
itier Wlalfpfﬁéld‘ﬂogmt isttd reatiagiottipnanfiad chemefmﬁng profelie

pﬁgb@hm tﬁgﬁ?!ﬂs@ e reg%bgl:crgrplgﬁte% ga{wq]aogc;i ° e ,rr%sfglftglg

ance O ectin

apdylatedinyatertad bareb(eiﬁmh}%;red tb tl@Hﬁrirglﬂe@ Oapifallly @Falﬁgted material for

dﬁﬂm oagc&ﬁgrld s i.n Q%Fg |nalaﬁrote|n prepar ati on
contarnBgdegral actiytyy ighgy the sialie peid é@ﬂt@n‘ttl@ ﬂ@emgutal Fe-

calitdifiap thﬁﬁﬁ 1tNthe g@éa&g iethafilds \ﬂ%treé/tlr%f E&lg rdlf? des mtsbé?lﬁglcal

treatge when % of the oligosa es con
ackvy | aalplecgrpaé)r 1Q%g of the Fblorhg@sgpmahdaah ithel drigiefl pfitein

preparsifit c%'nfb'lﬁ& Qtagfdnrc g’%&?)fe éfﬁp?lt F f&eﬁchﬁ#fg%ggsslg biological

treatment wl e not e
aoﬁW@ﬁﬂﬁ@rﬂahlde@utdaﬁn&m, vehedi OF f %rog tHe dligbdaciidbPedbnin sialic acid.

d. and. af ucos ed ol.igosaccharides, since
ChHESRY B BRI R BT RE o ordrira preonin Betormard afor sislidase
trépitroém il bk ndeE dMTiEIEE siaBUGH tagmRh ﬂegiﬂt% Yo i Q#ffepéﬁmhlbutlon of

F%ngéIIA and ADCC activity. For exanple,
copylated pligqsacchatides coimtedintost taynts 3094 plofdund effect

ol B 558 50 S BB BR 0 R s

For 5%mplh,eﬁ a mduvmcbﬂ offthé sibifc s Sdnre fibd FW bf A8 bBgosaccharides

b s in ADCC ct|V|t soIer to the decrease In
t°%/f e ﬁbepéﬁu?ﬂl‘léﬂ'% of 2898 ylated efigesagcharidesiiagrpasingsfrom 5% to

15% eladniewill 66t bk pessisik & ipuRy fdeQth Rbddjeg: it S‘olglyﬁ%gae

dand afucgsyl ated ol i gosaccharides 1S possi
CHERT; 1B Bkt ded romerta l§§@h ot effdseofkidlidescatranemém oh i relative

loadiod Gy f nd afucosyl at ed
pr?;p '] éos ac C%Hagyﬁ%gsaﬂg :3?%?3{1&9% ﬁlegotS ?‘cg }ﬂ%%fs Restihle daud hag heen
obpcsvedd hesasssdithe diffecinde inethe sieBatioflodticballdteNaf afucosylated
hari de resent Fc region can al so be
°hg!’éﬁg‘§eh\$‘;‘§§g J’émﬁg ﬁﬁgﬂ?ﬁ?ﬁ%‘t ‘drtg é@ggﬂssfq ¥sHowe siabieiacid tesidugs.
such nets gﬁt (gjgg ible to attain

maxi mal | 4t of o B RTgsoBf indén Fayseipnsamplsebe
aclBaMdlsﬁhlg AP ti 611 REAYE.

:91 ¥n cof orns _of g;%ﬁsglg éll es or opﬁglg%giﬂ@%ﬁgdss ﬁt% %J)SSILD% to
attain ‘maximally-sialylated glycoforms of antibody samples. Based on applicants’
discovery, maximally-sialylated glycoforms of antibodies or other F c-containing
constructs will have reduced serum half-life as compared to asialylated or under-

sialylated antibodies. Thus, the method of the invention provides an optional means for

controlling both the homogeneity of the glycoforms comprising antibody or other
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constructs wll have reduced serumhalf-life as
conpared to asialylated or undersial yl ated anti bodi es.

wohow/00518e met hod of the invention provides anPopiSzmei25906

means for controlling both the honbgeneity of the
gl ycof ornms conprising anti body or otherreconbi nant
protein constructs containing an i nmunogl obulin Fc
region and the in vivo functional aspects of said
cosyl transferases

€S, or constructs
r.nabh’%)]“ %ro?eHh%%nFtB‘f?"% W“&aﬁﬁ?ﬁéﬁﬁ@u@a indehegionian the in vivo

filifoeipn ) s of 50 ehtiiodid bPHbtztact t h excel | ent
st ereochem cal and regi ochem cal geonetry. The

transfer nyc@iﬂt@é?ﬁféras@?ﬁétgﬂéﬁ§ ﬁhféﬁb‘x” ghﬁe&?eeohgosacchandes

| ongati on qr synthesis of an olig
3‘8‘( POLEcETREG @ Profusts ithexedllegl s}@g@bmmhafdeegselmyms

bava t ransferase
gf o og}?ﬁlﬁé ;%g?tg{ %@?gcolsgctleéf&{%eg 2‘33/ ? Spg%aélgn or synthems of an
@(rpp]ggcahaudsam mynhter aflglﬁlecrsgﬁﬂlﬁsferase types have been described

dé[ Ogtg%l sam | transferases and the |ike.
?1 ?résre 2% appferases. galagtoyltransterisespNesent
acemyl gﬂﬁdt@ﬂarrmnw&diﬂ%rasfe@ IN-EoeeyTBluosamii/ifinktet ds8NHGhARES

a- gl ucosyl transferases, a-gal actosyltransterases, a-
f ucosyl Gryamf@haﬁ%ées WhidRBRARY InANS hREAS GRention include,

xyl osyl transferases,
foérl eﬁée%lp,ﬂ ﬁélyk;}@g?#;@f,qzst pt-ghyp@yl‘qgr@@rases a-galactosyltransferases, o~
f&o@lﬁﬂréﬁ'sfefa%‘ss& érltrghs 95&1{9{1{3 SM%J Seiies & B\

gal’act osyl transfera ¢os ans
awi}ﬂléﬁ?mﬁﬁ@yhﬂﬂmwaﬂb&alyhmnx&f%&y Btgﬂms}ﬂﬁﬁ@s@@sﬁs #nd

- X0 Itr nsfer ses, ch as t hose from
gﬁ%&%&&%@%ﬁ i’ 31‘ rgns Grsest glramb%?@ rBpsfgrasesoby ces,
xyogylttdnefeensts; o B-al-acetfkis@sankia Pitiahsfera Y, suEh Qs tth@&}na”d

NI nsect and,vjral sources. Preferably, the
GiFSrUA YA LS aF oiber hastesiat sourreatand those fipwrret, mouse, rabbit,
o3V, Y50 Bithnbuk ARSI
° rre)rtr)ggr)ane bi nd%ﬁ%gitgin‘gﬁ¥ gésbg\é\%é%ﬂlyé@g §YBSY, BYdmamsigpgpe s 2
rEEPEaeR Yipnt gleaesylorusferssd anzime én which #)e membrane-binding domain

ha3® transferase (E.G No. 2.4.1.151, see, e.qg.
Daleiﬁzﬁe@i[gd'et al ., Transplant Proc. 25 2921 (1993) and

Yamanot o e. 345 229-233 ( )). and a(l,4)
gal act os;}al%f3 P giﬁi&‘f !é%%lcg%sy tpangferages mﬁluﬂe %(1 38 gplactopyliagnsterase
(B NDQW L tﬂngéregg gS; %Ec&ab(vskbét 4135 TehnsSHGIPr&S 28:2921 (1993) and

| [yl t f
P S D280 R béeslstny booifoms. o No
2.4.hggpicasks %Uc@@lt@a{ns%rﬁleé’ banl RG0S Su@ 2l sgaﬁﬁliransferase

structures. Hi s enzy
An a(2,3)sialyltransferase, often referred to as the sialyltransferase, can

. be used in the production of sialyl lactose or higher order structures. This enzyme

transfers sialic acid (NeuAc) from CMP-sialic acid to a Gal residue with the formation
of an a-linkage between the two saccharides. Bonding (linkage) between the
saccharides is between the 2- position of NeuAc and the 3-position of Gal. An
exemplary a(2,3)sialyltransferase referred to as o (2,3)sialyltransferase (EC 2.4.99.6)
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transfers sialic acid (NeuAc) fromCMP-sialic acid to
a Gal residue with the formation of an a-linkage

woebomesrss he t wo sacchari des. Bondi ng (| i nkagepCbaiszmen25906

t he saccharides is between the 2- position of NeuAc
and the 3-position of Gal. An exenplary
a(2,3)sialyltransferase referred to as
a(2,3)sialyltransferase (EC 2.4.99.6)transfers sialic

: 1 h - reducing terninal Gal_of
AT I -
ghicpsidenSeet Vah denlEijidict bt al CheBiol. G2, %églség@g@i Y, Weinstein et

nste E et%éy” J. Biol. Chem, 257:1384 19823 and
a\\@n 191 Ghen, 257 584 (198Rb#rd Wem vt 211 §1Riol. (hem), 26 AR08 Helfl 992).

3x 8 : 2499 4) .
eV aner or 2y & RS IRISERRS) i Elicieis e

negy regyicingermeingl £iad bt disacthagly aogiychgide e, RRgRkiee K., gt Biol.
o 254: 4444 (1979 Gllespie et
OB 2444 o7l BinesBip s olaBtol dgym gt (9825 Furter
exstaniply @nyynessdydiede Ga14- udeG@IA&h—i;GAsialfﬂrﬁlN?&a&'(geé Kurosawa
i [ f K t . Eur. J.
oG Jieh 5T, 36 355581 0845 o ner

gl ucosyl transferases particularly useful in preparing
ol i gosac cﬁ%‘”f gueosyghraps{erapesparticulsnly aseful ingreparing

i (e i L
mgpnosylrapgeraess ¢(1t Dansshessdisansfebok - RN mayndsyasasfe@6d) Dol-P-
. i r glucosyltransferases include
N%E%%@@%%ﬁ??%%g§%§§%§lt?ansfeXases i ncluding a(l, 3)
ncot vl yal UREhE MR M e s e b gt o et al. 3.
acﬂy@ﬂacfdsminyﬁﬁgé%&%iig%&%?g gg, 1§, ?)392% et?l@lglacctm a%mﬂxaﬁﬁar?s&'eras e,
: 0 m ; and pol ypepti ae
Bd\é‘?: gt ﬁfedgége%%ﬂ?wwf%wf ENagst ot plodeBiet. Chlem. 267: 1781804
12082119926 8id12A61(2L 398)o) %%&' bl (1994 aad pplypeptide N-

N-acety gl ucosamnyltra rases in
acetylgglagtosgminyliahsfersse @oma BBRA RidbCRAE. 16BIDLYY (1968)) | ,

SL@%?_I@ %1%%}%1 %ﬁglg&asﬁfng}y%gﬁng%eﬁasgﬁngugle é%iﬂb % %g O 16,%%@](8@} %l.,sl_%]?}RC
1761698 8} 99.1)FGnTHhaseGENqhaeat-s. Ji BioMHeah 11 3169?@*829)‘5{ GSTV

0. be pr iL,ced. on omrercial scale, it can
(S%%r\?g’ﬁ? %g%‘%é@o%%@ég‘l 5281 {193)1 ycosyl transferase on
a support. This immpbilization facilitates the renoval
of the eﬁgg,%@sq srphpdimentsi whiclythe method is to be practiced on a

comumercial scale, it can be advantageous to immobilize the glycosyl transferase on a

support. This immobilization facilitates the removal of the enzyme from the batch of
product and subsequent reuse of the enzyme. Immobilization of glycosyl transferases
can be accomplished, for example, by removing from the transferase its membrane-
binding domain, and attaching in its place a cellulose-binding domain. One of skill in
the art will understand that other methods of immobilization could also be used and are

described in the available literature.
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product and subsequent reuse of #he enzynme. e

I bilization of glycosyl transferases can
\Vagg;wpkmshed, for gxanple, by renoving from t RET/US2006/025906

transferase its menmbranebi ndi ng domain, and attaching

inits place a cellul ose-binding donmain. One of skil

inthe art will understand that other methods of .

i mobi |i zation could also be used anﬂ are defcrlbed in

t he avai l Because t he acceptor

substr at e? g!éaglﬁé g]tseg é n&j A Iswtrﬁtgs SHYCSHRNAY K be Ay meepsagcharide

o pligrsserbetide iatingheteinnigalaat dbiddvekidseses M dndge b ﬁﬁb&igﬁ

i q t he rticular glycosyl transferase exhibits

gs‘% c”’?fa%s vye b saeu %té(yst%gr%%@y pe ehstitusad at e posglon of

o ridavingend.{ SO EARGUO%ENG mIDHE NG Bleas | S

be a nonodsacchar gosace
ggsgg%‘g]ré‘%‘gg Auotessat- @@GEQQMMQ¢EQr eosracdlaﬂde démralndé‘, such as an

| ycosi de anti biotic,
e, 5500088 DORLNESTI SR
%ﬁﬁlg ©eddiniag podeingi Iniong gpuuptof pRSerrddrenshodihd ) PheHlycoside

a&:re ggf;s ggg 1§$%8%arn§m Séé“ngE]'yy’ alglio%i(ﬁggaéc@?géér@l(ﬁd\?gc

| NA
G%I(D(J)Géll)\@d? oo WAl b, RN LR SRl e

G'[;ﬁ\PAac lafl}-m@{ylpqgiﬁ b’raa]ﬁ%flqné@j: pgﬂfbuctl erebddimeiltethe ohgosacchan%le
aRbptBOR 25N tHEH3 %81%3{110& an ?ﬁ ato%tggﬁ%jprtg%{q vat gg mglu S a?

ntal nin rote
an Fc-co gp can be

substr at ephe of 2?' QI%F ﬁlg) gqg,elgg ?fig%g?qthe\l@osgc@é@pmha,te can

ci rcunvent e

begdrsomveed by emhet hsm@ e r@eﬁ@@ﬁﬂg@@&&ﬁh%%ﬁc&&ﬁﬁ§ %2R t}(@' SO
For exanpl e, as taught

gl?)&) ans ar%sear@g%%%d Ly S%;eagr)fg/c 1ag§]>(ﬂbmg) £qr exagple, as taught

t nt
o ey o symbam ot U6 B A U SRR
aC%}o %yﬁﬁ’ét%‘? @I gplenigh SMVE-siglic mcb@waNeump heit preserite of a

s@%ﬁl&a&}”&hs@l %éprt&riﬁ El‘%r}ﬁgs%née o ao({(%é ég@%lffl al g%? 8 ohr?n:]tlhg glélyl-

CVP-si a aci ener at

sagohorde. i e Wﬁfxlalm esldcrygdndn]:aﬁﬂg mmﬂml th]}% S}Iﬁ@}{neE 2o c&prises
e ad

CY?Q% ﬁ%%o fltgha(fp @? hgtnie}ﬁl %Sgé%\t%g%@h@? (for @Fanmlammwne

tnpiiuspl]iﬂn@@[@)pa/ plbbéﬁﬁa&e @6noA ¢l )!)langh\? }ﬂgﬁnthtge olﬁrx{gé eej ot acetyl

r ex yruvat e ki nase
ph§ atg), él ase {for example pyruvate kinase or acetate kinase) capable of

transferring phosphate from the phosphate donor to nucleoside diphosphates and a
nucleoside monophosphate kinase (for example, myokinase) capable of transferring the
terminal phosphate from a nucleoside triphosphate to CMP. The a(2,3)sialyltransferase
and CMP- sialic acid synthetase can also be viewed as part of the CMP- sialic acid
regenerating system as removal of the activated sialic acid serves to maintain the
forward rate of synthesis. The synthesis and use of sialic acid compounds in a

sialylation procedure using a phagemid comprising a gene for a modified CMP-sialic
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transferring phosphate fromthe phosphate donor to
nucl eosi de di phosphates and a nucl eosi de nonophosphat e
waizoEges 86 or exanpl e, myoki nase) capabl e of PCT/US2006/025906
transferring the term nal phosphate from a nucl eosi de
tri phosphate to CWP. The a(2,3)sialyltransferase and
CWP- sialic acid synthetase can al so be viewed as part
of the CMP- sialic acid regenerating system as renoval
td jallec.acid seryes to.majntain the
<08 SRR AR b rRl-CraB R RomicSiaT RS e
peblished Oatober I d9§buNds in a sial yl ati on procedure using
a phagem d conprising a gene for a nodified

CVP- si al i Aaaltemsinrthaheser 0B olisosdb 3Gt !
- TR AR i

Fnternational application 166
O Ey B%Sﬁ’hﬁins f@"é@z%ﬂ?ﬂw@%glﬂ&?%@erwtlmms dpnqssegas phngating the
n€ddi fHOS R doHEs: 4
] ycas Itranékeraggogﬂgﬂg%??%§§%5§§F§%g@?éﬁéégpéagbﬁes
a“g’gaﬁéﬁ ogy demientigenaches altprmates to drechafoallyso@arring substrates,

0146 LROL Q ars as taught in U S Pat.
VS R e R B R B uislecieh inbemposeatioras
nuglogide atogsplosphidyaganainurtEth e @REIYsHdeRBosHARLE All8Red to the 1-

&m&%nﬁﬁﬁe expensi ve sugar-nucl eoti des, usually
PRI SE e I phosphosugars or nucl eoti de

monophosphgsugars in _which the nucl eotide phosphate is
a-|inked “p‘g”f‘%gg rcopide fervaHvesritploare weeful indodé amactigtated

Legling BoUpEuHR Y YSHekMAPINMAD didto 1HEhY! ol I VIS, Blovrar
actiyated | eaving group. Such as, for examprect HHds,
CS{eR) teﬁét,e epfehinsl the g‘sq/l Ear@grreé twbodimesty lofit@ivast giycoside
HohdEJeat t like, Preferred enhodi nents of
A R oo B bl dpl By vl e SRy iy fuondes
befrigpsr f cnhéegly?x_@feg bdicAsiphg Fﬁ%}@o@bﬁ S]%uoi/iﬂésg a%'aAbrérlg@wltﬂﬁmride, o-
ides .beij rticularly preferred. n e
s SR Bughids tn ResSyATor e adossa Hupmids ol
fhiokideal st N ac@l1RR68kniAY1YRGHAE 1 ReaclyGARYos IO 1l e, p-
-xyl.osyl. fluoride, a-sialyl 'fluoride, ’
gaffﬁ@ﬁﬂ-ff@&é%t%m@mn%ﬂwml l{glluwwl fhegride, B-fucosyl fluoride, B-
i 1l 1 Ayh Af L uori.de. b | act osyl
Xy?lsg%ri de, ’t%?drrgﬁlkosyl dfq i %(I)\f;%cg&lglgc-dﬁ?rﬂ%’gﬁ\mrf e@ﬁﬁiﬁé@j
acglylpalegiosaminyl finoride arebmosk ptefisyedd. f 1 uori de, bet a-si al yl

fluoride, b-Nacetylglucosam nyl fluoride and
b- Nacet y Gedosdtinssidésngh bé prephicd roat @i RS kuddh 85 Srdred.

ac%l%ﬁl?%s ésﬁlte s&glralfl ?Hrl& %gr? trgziatlnngtite Wl%rl %ﬁﬁ?gy?i%irfer thglg‘?edfgrl}?cisﬁu e
fluorides may be deprotected by reaction with mild (catalytic) base in methanol (e.g.
NaOMe/MeOH). In addition, many glycosyl fluorides are commercially available.
Other activated glycosyl derivatives can be prepared using conventional methods
known to those of skill in the art. For example, glycosyl mesylates can be prepared by
treatment of the fully benzylated hemiacetal form of the sugar with mesyl chloride,

followed by catalytic hydrogenation to remove the benzyl groups.

A further component of the reaction is a catalytic amount of a nucleoside
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acetylating the sugar and then treating it with

HF/ pyri di ne. Acetyl ated gl ycosyl fluorides may be
wdeprronessed by reaction with mld (catal ytic) POagis2006/025906

met hanol (e.g. NaOwe/ MeOH). In addition, many glycosyl

fluorides are cormmercially available. Oher activated

gl ycosyl derivatives can be prepared using

conventional nethods known to those of skill in the

, | t . b ¢ d
A B g YR BB e SRR A e

tleef predent mugaionmhcﬂﬁﬁmxekarﬁ;blb,ogdbﬁ&mefrﬁéﬂo%gﬁ%il% é‘?‘%{f oytidine

t al vt ] nation t th
oF bRkt RAURE A0 riemephesnbty BMP. saciimyelophosphat

@mmihogtie @A bsidenbPARNALS; her
](\{\Illj?l)gogi plee %Br%lpﬁg%{eh at e)s) whi %Iﬁldgéeeﬁgﬁp? giﬂﬁ%t%f(?fr% 'se
Uglepgide pirBewhates pivitahte fonuseric herdalanéowite fempésent invention

- L ne: noe AMP) | i dj h,
BRI S 1) P BT
( gharo pihanﬁ)l(os]ﬂbﬁ)ah((}tm,sii_?_ébendfﬁ% REP _tugtpy atd iR
n e . . Ucl eos| de
o e TR SR SRR a1 bt bpiatedok i Pectocbhy, e
les@itphi tik ©fud ' inh :

nyd] ﬁﬁ) ’ p ;i}?hgil@ #:e Q???lgfgdggﬁpal?gﬁ%%g}%x%@plgi eﬁ%ﬁ%eedlphosphate
( )pﬁgé‘gﬂ%‘ihgh‘{sﬂ)lm? (CigBh neding diphpspbhis< P czupGiR)e diphosphate

i iddGink i R and thym di ne phosphat e
CopmRRa Oy BpaSET T e A PR
nysleopisle almh?,Spha‘;ea’s IR, ebsiaed maapnapleze@ns ihnazelﬁthwhl 8 aiAs%ge

r Xa e, .agenosi ne oS ate ,

P A 08 o TR Pl TR e S B apissanct e
a0 sicleostitsphalEnul GRR):. SmshandbphasRlELifd OP)

an hym di ne di phosphate (TDP). A preférre
p%ﬁ@#%@sﬂ%SX%W$ﬁd§BH$@§ﬂP§-UDP. As noted above, the
present ipnvention can also be practiced with an anal og
of the nddtegyesdurehbBpAiAYiag recombinahi otainatpoghiced, in e.g.,
mined 44018 whbRin B O B8 Syl at £s .and -
sul fonat es. Sti ﬁ?@gtﬁ%lgfgﬁg%r% %lgsga ?ﬁcﬁglld@a%&gfl pNGNA), is to

45k s preteia vithf sialidesea tpteeovp NGNMagRh#dle acidNBB6HRE B¢lur €

e U R L R el oo sl rstrs aepas
pradicd hightydamopehesus Q9@WNoforknss. %eﬁafe?_ﬁfati%ﬁ‘ EayPlh dﬁkg%&%e

jali. .t NGNA-
gl S R ek S Al el gy Bremsomipon @ oD
hoigeRRLat2e GRbldARST er ase 1o

Structural Characterization of Sialic Acid Variants

For structural characterization of sialic acid variants containing
oligosaccharides, the glycoprotein preparations including antibody preparations were
treated with peptide-N-glycosidase F to release the N-linked oligosaccharides. The
enzyme peptide-N-glycosidase F (PNGase F) cleaves asparagines-linked
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produce hi ghly honogeneous & gl ycoforns. The

preparation can then, optionally, be treated with the
woeagms7sCVP- NANA and al pha- 2, 3 si al yl t ransf er B6&/US2006/025906

gi ve highly honbgeneous 2S2 gl yofornms. Structura

Characterization of Sialic Acid Variants For

structural characterization of sialic acid variants

cont ai ni ng oIigosaccharides the glycoprotein

n ant i bod arations were
PR A T e o G Thoromab dahedoni
amaMMIWF@QﬁMB@E b88% puthed SEHHRzed by HPLC as described

ptl de- k%/ idase F NGase F) cleaves
gg pradebigns §6 E%qulmeé%%rhvéﬁﬁéwé&@é)j As shown in

F@m@@&ﬁ@@t@emﬁﬁld@ S Sbald O R5E o Q?gf‘ WG B e

nthranilic acid enzdlc act

Hla0es i }HP?L@@C@Sl agd guaitiveet]. (Aglgcovylamd eciks, niRuraPdevoid
7):685-94)  As shown

1998 Jul
0%9%5 ?{gﬁég{g ?%‘ % %%‘é%%‘ﬂ%?“?%%‘?@ shipped %%Bléi%an@@ degjgnated
G@ GZSl and &S2 |n the chromat ogram can be detected
and quantitated. Aglycosyl ated species, naturally
devoi d of glycans or having been chenlcally or

BinlogiealtGhoamhdtyristtionmisihlif AGd Wagianey € desi gnated Gno.
Bi ol ogi cal Characterization of Sialic Acid Variants

Fc- cont ai RfS@ntpnbiediretsing am b@cammwﬁ’ﬁed fifnotionality by several
I [ t
VS AR b, SRR S 00 Dt g i,
arfeCIRRIT] famity &%decbptﬁ@% b¥inResk, C’ghésg ﬁ%%LQ&ﬁeﬂt?%%ﬁd be made

i.nterest. These measurenents coul
“Stl%g:’i?ﬁ%m]i’f&?ﬁt sQlgblgBpransiafithasreotpterh or c@basbcmttsd firms of the

re@@t&rs aﬁﬁ&ﬁitﬁfhe&g&% f% P%flnttjﬂg ecg 8}%%@1'% a}grprqlﬂ%ged

finit e recepto
Cl}iﬂ“kﬂ“@ﬁ @éﬁ-llﬁﬂ ofdpGatamig: medsireld] foe eﬁmﬂl@ &5 BtAGLHBsing

xa | Acore using reconbi nant
O AR bR o R PR Bacl toasioon oas%ﬁws,aﬁggla@ssADggoassaas o
Cmma&SWdﬂﬁﬁg@@@]t@ﬁ%ﬂﬂ{%ly ﬁh&i/dngﬁcdné‘édc e§ of
|ikely functional consequences of part ar v

vagiapt gihgiuges. I epegmbodimngi the ADCG trsayNBCOnBE e to }ﬁve NK cells

AL UESA BN M S A e

reegpfaac t[’l;agonytbhe asEa@hai)} #Asd BCRjet & cor@@&ﬁﬁﬁﬁ@éﬁcﬁ $it¥Hons
Y 9 eE used to conpare inmmune effector functions
0 et Y 2riah S, as can assays that measure cellular responses, such as superoxide

or inflammatory mediator release.

Affinity and Avidity Assays

Antibodies, which are naturally multivalent, can be tested to determine
various parameters of binding to target proteins. A convenient format for determining
an apparent Kd is the ELISA (enzyme-linked immunosorbent assay) or RIA (radio-

immunoassay). “ELISA” has become generally used to mean a binding assay
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of different variants, as can assays that neasure

cel lul ar responses, such as superoxide or inflammtory
waordi7ansser el ease. Affinity and AvidityAssays PCT/US2006/025906

Anti bodi es, which are naturally nultivalent, can be

tested to determ ne various paraneters of binding to

target proteins. A convenient format for determ ning

an apparent Kd is the ELISA (enzyne i nked

noa
PRI 80 AARRindler) A 20hR moinda Canai i ELISA,
S@lslslawxdlvfes mrmelrnovedafrcm bcbldtumrﬂzw Ebectfial) E%binﬁﬁig"t@@&hd—phase
reqllete f@gﬂ {}Pa neraII , 1n an | SA, “sol ub
RAF B e nﬂléé’ eaRACkBtAe Biepard by adiseling A antigpn or

ammd Reitol Kastie mhisroB ARt S Gt
%ﬂl [ g hapgaé react anté :Eare pr}%gg%tel}?hgﬁg Sl%ﬁ?e reaCtantS are

@qsecéﬁteg mojgeriepdall @mt@COflﬂ tetsobd-phaseatigents apd 1atuiﬁtedlvﬂth

h actants
sé% ti'@afr}é gﬁ%&gl gfreér:llaﬁt]s e%tl? ?urﬁ%cf F %egfge%a}\in%o%conjugates
ar@@ﬁmdqumshm@admhmm geiic ubﬂﬁcﬁd%émé SubSeae NORIHYd. s the
ed to an enzyne.

i act.ant ent ly coup
b NP0 R Ped cBhnerobye irns s dn duarescent
pmﬁml igeRtatedd Flnfailjd,Qﬁ@lﬁ@&hc@ 1%¥erd%§1allz oPFARY ‘mlpi%n{e:? glate
clil ira,te IS hydrolyzed by the boun zynme conju
regderof R imtensity ¢ Wb&‘@éﬁlﬁedm ppertions] tgéreeamaduatiof 1n1t1a1 analyte
infth& &kl MixtirBe product is detected visually or with a
mcrotiter plate reader. The intensity of S|gnm
generate 5 the amunt of | I
analyre e RBE L I oq S SR lzeR appve inflsety

mg@q)bl edtvai septarsd ag/g. uamganhmglemhﬁ&ycdpﬁlrb Bﬁ’tiﬂfo@gtwlth\i’ch recognizes
usi n i1ized

ized. or captured an i nmo
o SRRl i 8 R o b g Soantibndy of e vlssnd atbivkitinds
a Gn ’t reBiet] GRD tigy 5t n er ligand
b o s T oA peleD o8 PO ARAHe Rauelch
protein, Anftert®RleiBi ot hlgéls'ﬁﬁné Sﬂlﬂﬁ% IaanQO(ﬁElS agglpﬁtsﬁrface

net had of nmeasuri ng bi nding of "anti es agai
ané‘ﬁ?ffsd% BY uying yhpls cells thyt eumeﬁsgf nmmlb/ arehﬂosglt gateue mmim&ng)
( u n |ne n anti
anf dﬁﬁ%&fe &% ﬂéﬂé cglglsﬁrrag g e@ﬁ' (ﬁ S} 1iacu g ngl %238 tigp cpnt nmg
the pemarycintibodyn The nblaiund mglbtoﬁgz ispwrashed ywaﬁ&ﬂchﬁéi Yells BRCthen

antlbod i S washe and t s are then
ind R O P rordng o ot ebis o toa e mwens aibod.
Urthpend énzgnie@onfulgte By waRREY avdy ARIQHYstrate solution added. The level of
bound primary antibody is proportional to the amount of substrate hydrolysis. This will

be quantitative if the number of cells per unit volume is held constant. Alternatively,
detection be made using a radio-labeled ligand through direct binding or competition as
described above. Protocols for ELISA assays are found in e.g. In: Ausebel, FM et al.
Current Protocols in Molecular Biology. 2003 John Wiley & Sons, Inc.

Binding rates, association rates and dissociation rates, can also be

measured using BIAcore technology which uses a solid phase binder or ligand and a
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Unbound enzyme conjugate is washed away and substrate

sol ution added. The | evel of bound primary antibody is
wonropmosisonal to the anmount of substrate hydr oPgsiUus2006/025906

This will be quantitative if the nunber of cells per

unit volune is held constant. Alternatively, detection

be made using a radio-|abeled |igand through direct

bi ndi ng or conpetition as described above. Protocols
I n: Ausebel, FM et

r, ELI SA assays .are fou in e.qg.
Jé‘fot’.ﬂe&lélg%‘h?ﬁ%? bingetgrdizand gﬁi?‘?é@maﬁlam% Bifipce POUBNgBhN
A & Sons, c. Binding rates, association rates
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| i gand an@ atbbP %"t@e%glﬁ’%ﬂﬁ;ylaﬁ%@tbﬁ plgatanes; and Grarefore

pi&hecsigtetRY oP RSN SHY Joﬁ%%i%ﬁ%ﬁ%%ﬁ%@gy@%%ﬁﬁ%g %%{ding to the

Assessi ng Effector Function y
ngeRpE &'y regepion(ioRn) Heuglteespansitde farigGirbmoed droen circulation,

. . e E tani Lol
DAl pRIthE b Bl of S PO Ml edihaf ot FEdaBicgofon
afitfeldy) t hought responsible for 1gG renoval from
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' - t i t t
1 47 o8 ABOERS ool OBt RSB Rl o RO e pieefore,

ears to occur

megsupinirst of the wifitsty oflgbcedytaton-MiRASed BN@ftaiihg bidherapeutics for
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ffinity of glycos on
bl B 65 b e eaisa e s camp sahanced effctr
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Clpr 0 345): 26633172 57046; SIZBIAR ¢t al. J Biol Chem 277(30):26733-26740, 2002;
Umana et al., Nat Biotech 17:176-180,1999).

A method of assessing effector functions using the in vitro ADCC assay
can be performed in a quantitative manner. Thus, an in vitro assay can be designed to
measure the ability of bound antibody to cause destruction of the cell displaying its
cognate ligand by the correct selection of target and effector cell lines and assessing cell
“kill” by either the inability of the cells to continue dividing or by release of internal
contents, e.g. > Cr release. The target cell may be a cell line which normally expresses

a target ligand for the antibody, antibody fragment, or fusion protein of the invention or
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Urana et al., Nat Biotech 17:176-180,1999). A nethod
of assessing effector functions using the in vitro

waRuC/assay can be perforned in a quantitativePORUS2I06/025906

Thus, an in vitro assay can be designed to neasure the
ability of bound anti body to cause destruction of the
cell displaying its cognate |igand by the correct
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d|f erence
No bbsen vifebtéruiingere provided and the mice retain endogenous NK cells (Niwa

et al.Cancer Res 64:2127-2133, 2004). As the CD16 receptor on human NK cells has
demonstrated enhanced sensitivity to fucose levels of IgG1 Abs, these data suggest that

a mechanism distinct from what has been studied in human effector cells is operating in
mice. One possibility is the more recently discovered mouse CD16-2 receptor
(Mechetina et al. Immunogen 54:463 -468, 2002). The extracellular domain of mouse
CD16-2 has significantly higher sequence identity to human CD16A (65%) than does

the better-known mouse CD16 receptor, suggesting that it may be more sensitive to

22



10

15

20

25

nouse effector cells), however, the | ow fucose Ab
showed nore potent efficacy in vivo. No human effector

woebd7mosms e provi ded and the mice retai n endogeaoms20d6025906

cells (Niwa et al.Cancer Res 64:2127-2133, 2004). As
the CD16 receptor on human NK cells has denonstrated
enhanced sensitivity to fucose |evels of 1gd Abs,

t hese data suggest that a nechani smdistinct from what

led.in hupan effegtor cells is operating
fpﬁo%?n pe?gﬂ f)ﬁ%@sptggtsl# @PE? {11;311 ous Korks qegg@q]t gxpression in mouse
roficsapheg-Bke I‘WmSellﬁ@l;ﬁnsi’sté&%ﬁﬁtﬂ%pcfs%ﬁﬁﬂhiaf‘ﬁ]o@ste é:}%)lhﬁges

el)(mmnrgé;(gﬁ%%é: 463- 468, 2,001?‘) . The extracel [ ul ar
5P 12y hegesnongihleprtha etepten prhtimas egirdtydsy the low
fucbe®AbtdEsdri®ed B Rw 9 s the -

bet ter- known Hbus e Cﬁ"gz?%?'e pP %Jr] ,ﬁ{éssu gageogtF?ﬁaceﬂ?&bmid{ng by
hitagn BeG Irisipe Fs eptainingeprotoing toserihesffcsoratlld ig @6t frodittive,

bi nds than nouse CD16. Its reported expression in
nouse_macrophage-1i ke J774 cells is consistent with
Frotein Produgtion Pyocesses nouse macr ophages expr essi ng
CD16-2 may.he responsi ble for the greater anti-tunor
activity T pF‘gKﬁFSFﬂE’dglée%lthé@prMObyf Re-aentaining| .

p{RER4an ifH u&,Fctohgos%tcélﬂﬁdéémﬁﬁfré,%ﬁﬁﬁ’&iﬂ% siQfgé‘QJi&‘. ggngoéle

h nilg -type Fc containing ‘proteins to mur
BpEeh tedpriselis sqpting thedicetantegnin@poteth areRuboE i BO

RE i ffe S ihyolved with th .
G R L e ST
atlppiekivehaedtaentsfar eranple, S6°O Eoriadi Butek Al THs @irsultif Fo-
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ngenalpesedcdin, thé Sdrad JPAMIRiBi8Ed4BhE thatlclitte S ?1% acid

& rgvi&sl y .Ssubjected to an el evat'ed heat treatrnen
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- T ialic acid fromthe Fc-containing proteins
ind e of st s R Copmponfit et menBeaR meiidise ho
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example, because sialic acid is acid-labile, prolonged exposure to a low pH

environment, for example following elution from a protein A chromatography column
or during viral inactivation processes, can simultaneously lead to a reduction in sialic

acid content.
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applications (e.g., therapeutic indications) when that
m ght be desirable. In another enbodi nent, the

woandionssns used to purify and further processPCT/US2006/025906

Fc-containing proteins are established that will favor
optimal sialic acid content. For exanple, because
sialic acid is acid-|abile, prolonged exposure to a
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In an additional embodiment, the host cell may be naturally devoid of, or
is genetically modified or treated so as to be devoid of, galactosyltransferases, such that
antibodies expressed in said cells lack galactose. Without galactose, sialic acid will not
be attached. In a separate embodiment, the host cell cell may naturally overexpress, or
be genetically modified to overexpress, a sialidase enzyme that removes sialic acid from
antibodies during production. Such a sialidase enzyme may act intracellularly on
antibodies before the antibodies are secreted or be secreted into the culture medium and
act on antibodies that have already been secreted into the medium. Methods of

selecting cell lines with altered glycosylases and which express glycoproteins with
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Is genetically nodified or treated so as to be devoid
of , gal actosyl transferases, such that anti bodies
wexp@esmad i n said cells |ack gal actose. W t hoBCT/US2006/025906

gal actose, sialic acid will not be attached. In a
separ ate enbodi nent, the host cell cell may naturally

overexpress, or be genetically nodified to
overexpress, a sialidase enzyne that renoves sialic
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]1[6 l.ve elim natl ng or suppressing € ac
se ﬁﬁpm Hygpma, lymphargs yeaspausebt aalliny celtd, phaly, Brivative,
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obvi ous to one the art to practice the
n n other than the
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groep zgymsisting ofitthis¥dctivns wilidre@bRBinant enzyme genes, transfections of
transcription factors that enhance enzyme RNA synthesis, or genetic modifications that
enhance stability of enzyme RNA, all leading to enhanced activity of enzymes, such as
sialidases, that result in lower levels of sialic acid in the purified product. In another

embodiment, specific enzyme inhibitors may be added to the cell culture medium.
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known genetic engi neering techniques. |In another

enbodi nent, a nethod of enhancing the expression or
waaebinwsige of an enzynme that bl ocks sialic aci dPCT/US2006/025906

attachnment, or a sialidase enzyne that renoves sialic
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i nmune clal yiet fotlger embodiment, the cells, cell lines, and cell cultures of the
present invention may detectably express a fusion protein comprising a growth factor or
hormone. Examples of the growth factors contemplated by the present invention
include, but are not limited to, a human growth factor, a platelet derived growth factor,
an epidermal growth factor, a fibroblast growth factor, a nerve growth factor, a human
chorionic gonadotropin, an erythropoeitin, a thrombopoeitin, a bone morphogenic

protein, a transforming growth factor, an insulin-like growth factor, or a glucagon-like
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speci fic enbodi nent, the i mmunogl obulin, fragment or
derivative thereof binds to TNF, an integrin, a B-cel

wanovigesise or ti ssue factor. In yet anot her enmbedirmsmios/025906
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oiﬂem(BHD dﬁm@@%ﬁtaﬁﬁngasltf&hﬁés%d %MI ?t?&c%alf&@&ﬁgltlg%ﬁ analog thereof.
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he pres I nventi on’ may
is [efapprc e E@nﬁmemls e rdvembEiAt, delblle NI Ye@ptir Rtblecule that is

re .uct ur or functlonal anal og
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nmeric

|de In a specific enbodi
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uble TNFarecept or
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nol ecul e t hat
etangreepienipinsrihe ﬁHQldemains tIEE!I‘IHBTdomﬁﬁ dﬁd hidge tdgion, but not the

i nactive. Etanercept is a dineric fusion
(Hgig&ggﬁggk(Z%stlng of the extracellul ar Ilgand bi ndi ng

portion kil odal ton (p75) t

necrosis qﬂéé tPB?JE‘Fgg %?l torRpRfaqtyrg aige the OleH élnFPcof the
inyeation moludé tHempRotid @grophyTeﬁﬁc bet&QW‘EMI mRBhufactured by other
types of animal cell lines and having a CH2 capable of being glycosylated. Particularly

preferred are those therapeutic, glycosylated, CH2-domain containing proteins which
bind to target antigens on a cell surface, which cell type it is desirable to incapacitate or
eliminate from the body. A number of such therapeutic antibodies are engineered to
contain the human IgG1, especially the IgG1, heavy chain which comprises a human

CH1, CH2, and CH3 domain. Such therapeutic proteins include, but are not limited to
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et anercept contains the CH2 domain, the CH3 domai n and
hi nge region, but not the CH domain of Ig@. Oher

wonrodwosse anenabl e t o manuf acture using the cePCTUSZ®S/025906

of the invention include therapeutic or prophylactic
proteins currently manufactured by other types of
animal cell lines and having a CH2 capabl e of being
gl ycosylated. Particularly preferred are those
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1n|dea1led &oritiegedtentUf ohedBabRd adsitlsV EEohn® g %reNge( Qllxdgpgh%grlosﬁ{g

g}ﬂlng th high affinity to the solu
SROp ’é’ﬁ@bﬂ%glﬁﬁn oF doppiriad tothahg/Ep givienlas i insrabénodi ng

in@fsiohM5H cCelh s cexpressin
AL\t W iortal S G CH 6 A 5 S Dol and
mtey‘éaésdot]eﬁerm&weekeﬂepmdmgm thd difdabeiorBlardatedi ndi cat ed for

the treatnent of rheumatoid arthritis, Crohn's

di sease, Ractizmdby(sadian GESPPAGVD) fsiaf mﬂqﬂﬁbglﬂgbm‘,é S

f.3 5 /k gi ven as an’1ntravenous
hu%a SI %ﬁ%ﬁ%ﬁ\%@l Wt{bﬁd&a re%thmext Di\b%teshmlogr that
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hi &%’ﬁ eks. de endi n& on the disease to
1 gy, H’é"g H(UE?) Zempionsat I)S)GXPISS$d on the surface of activated

lyPROEHRS UDREIBS R Y nonocl onal I body

pr odgfcéed by T egoSﬁm naﬁ %&tg%ﬁ% PRQps @?l%)sgraﬁed
mayserBpmpg ehiingrie @nuumdyatrpmmmmuéncém&eaﬂeﬁb@ &R or

of t finity interl eukin-2

°°% yg?gg%:é} 12’§t1 g@% 2‘&”@?’1’0%@%@% ptibe Eof
mﬁklmemmtlbddy. The murine sequences were derived from the CDRs of a murine
anti-Tac antibody. Daclizumab is indicated for the prophylaxis of acute organ rejection
in patients receiving renal transplants and is generally used as part of an

Immunosuppressive regimen that includes cyclosporine and corticosteroids.

Basiliximab (sold as SIMULECT®) is a chimeric (murine/human)
monoclonal antibody produced by recombinant DNA. technology, that functions as an
Immunosuppressive agent, specifically binding to and blocking the interleukin-2

receptor (alpha)-chain (IL-2R(alpha), also known as CD25 antigen) on the surface of
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| ynphocytes. Daclizumab is a

conpl enentarity-determ ning regions (CDR) grafted
wonug@osngoran chi meri c anti body. The human sequeaTa$2006/025906

were derived fromthe constant domains of human | gd

and the variable framework regions of the Eu nyel oma

anti body. The nurine sequences were derived fromthe

CDRs of a nurine anti-Tac antibody. Daclizumab is
bindk At rophyl axi.s of. .acute organ rejection
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ca?BFu

M HbrorpRinatieg;vaty Mdoer qiDMARDS| | nunab was

created usi ng phage display technology resulting in an
ant i body ?Wuiﬂﬁm}%d ¢ aﬁBHPIsDéAN@aw geeticdllyghigineb@t Bhimeric

j ' ] L gd. nst an
R B o) Rl B it AR A B g om iy
sugaef 9 nud {r?hglta:lt B rlgnpmtym.o Ug@&ﬁitb@?y @Ianqgew qqalsgaal
. | ati.ents Wi noder at e 0 Severe
imf ARG Bt & Bl S he s avn Wbl oinn opence
and bepanemstant regien 66queRdes. RIABRSDL hW%%g%?af%@%R%g 14850

al gne or in conbination with MIX or ot
antigen of approximately 8.0 nM. Rituximab is indicated for the treatment of patients

with relapsed or refractory, low-grade or follicular, CD20-positive, B-cell non-
Hodgkin's lymphoma. RITUXAN® is given at 375 mg/m 2 IV infusion once weekly

for 4 or 8 doses.

Trastuzumab (sold as HERCEPTIN®) is a recombinant DNA-derived
humanized monoclonal antibody that selectively binds with high affinity in a cell-based

assay (Kd=5nM) to the extracellular domain of the human epidermal growth factor
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Ri tuxi mab (sold as RITUXAN(r)) is a genetically

engi neered chineric nurine/ human nonocl onal anti body
wdizoEmoede agai nst t he CD20 anti gen found on t heCsmst@e®25906

of normal and nalignant B | ynphocytes. The antibody is

an 1 gd kappa i mmunogl obul i n containing nurine |ight-

and heavy-chain vari abl e regi on sequences and human

constant regi on sequences. Rituximab has a bindi ng

r@g tbm MordiQr 0 roxi mately nM
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Determination of the effectiveness of Campath is based on overall response rates.

Campath is given initially at 3 mg administered as a 2 hour IV infusion daily; once
tolerated the daily dose should be escalated to 10 mg and continued until tolerated.
Once this dose level is tolerated, the maintenance dose of Campath 30 mg may be
initiated and administered three times per week for up to 12 weeks. In most patients,

escalation to 30 mg can be accomplished in 3-7 days.

Omalizumab (sold as XOLAIR®) is a recombinant humanized
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of nonocytes, nmacrophages, and NK cells, a
subpopul ati on of granul ocytes, and tissues of the male
woepodsmssi ve system The Canpat h- 1H anti body P6TAIS2006/025906
I gd kappa with human variabl e framework and constant
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face ressi on of
on R AGS o% ?ymﬁchocytes, monocytes, neutrophils, natural killer cells, and other

leukocytes. Therefore, the potential exists for efalizumab to affect the activation,
adhesion, migration, and numbers of cells other than T lymphocytes. The
recommended dose of RAPTIVA® is a single 0.7 mg/kg SC conditioning dose followed
by weekly SC doses of 1 mg/kg (maximum single dose not to exceed a total of 200 mg).

In another embodiment, a cell line of the invention is stably transfected
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CDla. Efalizumab inhibits the binding of LFA-1 to
intercellul ar adhesion nolecule-1 (ICAM1), thereby
wonmi7mosisng t he adhesi on of | eukocytes to ot hePCTaISE006/025906
types. Interaction between LFA-1 and | CAM I
contributes to the initiation and mai ntenance of
mul tiple processes, including activation of T
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aC| ds enco i ng
Véiki % Homsa N YH 27 €1 997200011 )) esctvetiiadly WayHonebd hdRwy | n
re&ﬂﬁc rt. In one aspect, the antibodies are
convenlently obt ai ned from hybri domas prepared by
nouse W th the peptides of the invention.
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989 l .,
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131:mE317). %ﬁﬂ&@@hawmran@%bhﬂagﬁ{éa and I%E(ngham vwble

Protocols in Pro}eln Sci ence,

fegm PaT} gpeiiggs allowgpg the skpreesign q>frsmgdqadm Ed fihgneitnobab
fragments (Hoogenboom, et al. 2000, Immunol. Today 21(8) 371-8). The diversity of a

|

,_a

phagemid library can be manipulated to increase and/or alter the immunospecificities of
the monoclonal antibodies of the library to produce and subsequently identify
additional, desirable, human monoclonal antibodies. For example, the heavy (H) chain
and light (L) chain immunoglobulin molecule encoding genes can be randomly mixed

(shuffled) to create new HL pairs in an assembled immunoglobulin molecule.
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reference. In another convenient nethod of deriving

the target binding portion of the antibody, typically
woheovasisabl e heavy and/ or variable |ight domaPas/ustooan25906

anti body, these portions are selected froma library

of such binding domains created in, e.g., a phage

library. A phage library can be created by inserting a
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tispody..repertoires or through designe
Ug{/pg??gto oh \?e}%g‘yeq‘si’gfg’ﬁ #sed QB thegionriigtian 2OOBionQuoteien b the
me@iraieensdointdd ApIRCANA] ' -6 . The positions
mlf diversity 2g\ltr)e not t@%ﬁaﬁd?%%&g@%%a 4 ngpgq;,apart of
G AR etomy Bredrp ok als EYive MesroBidtdvanolagy,abl B3rggi ons

Ba&terisl@spl than, antjbody variable regions,
"< u_Iéh asg a@g%?%g%gﬁ lﬁ’goﬁler %%’fgg{'ﬁoe%};%‘%[%Eé‘@l IBPisins Mept
assegpsrdrine calbinebrray of el wil( ek &l EBARAY00P W technol
Biota |7%gigg_5roggl ons are ribosone display, yeast |spfay,

acteridl
In comparison to hybridoma technolo gy, phage and other antibody

display methods afford the opportunity to manipulate selection against the antigen
target in vitro and without the limitation of the possibility of host effects on the antigen

or vice versa.
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di spl ays. Ri bosone display is a nethod of translating

MRNAs into their cognate proteins while keeping the
wonraai7@osrsat t ached to the RNA. The nucl ei ¢ aci dPcoaiSzg®e6/025906

sequence i s recovered by RT-PCR (Mattheakis, L.C et

al. 1994. Proc. Natl. Acad. Sci. USA 91, 9022). Yeast

di splay is based on the construction of fusion

protei ns of the nenbrane-associ ated al pha-aggl utinin
Hokeastks adhesion receptor, agal and aga2, a part of the

mating type systen1(Broder et al. 1997 Nat ur e

Bi ot echno Bacterial display is. base

on fusio nﬁﬂg%){c%s grgég? ):(% }cl)er?el?ﬁ SPPHEF Bsteadlsi |°%H’a%%ﬁ' th%q)dvgmg
smepidic aatibabiésavith Wﬂnhd tilahc eddl borr@iT 818Q1i85sa6&lakid¥Bbdtent of said

]%gggg and Ceorgi ou 2002. Bi otechnol Bi oeng,
B- 503). In conparison to hybridoma technol ogy,

phage an t.her anti b?}g}/ di splgg% net hods afford the
oppor t uni ’éfl‘ﬂfedn‘?%ﬁ?r}?é &red@nEEibEd fromgmntigtous lgenomic DNA
segidrices Antitsy c?%‘énés%ré’és%&ﬁbl@@ ol o yégtn{g]e%%t | rx%atérnt 'o\??

t he possi bi of host effect e ant
separted 1 fsrzernling Intnartivodr, heeVy shaitegais hedofesdeiyn

A e K RRAARI G eon B P et B s ) and

anti bodies wt
jolgingy@¥eanstaat (Q) eegrmtoe’lﬂie Dfibs@). FuABldRPEER ShaikdbhdSire
foHRéscfbn;]%%{‘es t hoat are transcribed from continuods

geEnom c DA e fremients, apg %ﬂ?eséﬁwgge&%alat@e ntheeehcodes

thé F/ ﬁirregeﬂ eBs@OheRasy thah aﬁ@HapBg hﬁhtdc‘ﬁhf)ﬁ 158R8hAkSY I%y t ne

rp ne. In artl cul ar, eav genes are
36%961} %E"SWB‘?%YW Relgfecn ﬁ@@seangéﬁa%) cstsmjﬂbwtspalewelb dwrg 000 kb.
THehamv @ 1bak! i n

(J)/ conlgtagr%tg b?\ﬁ)nt}r%él\{%%é 0 H§ %‘dglﬁ 5 W’%W’Ponal

approgatelli 300 k‘g en eroamogorhe i frzcth®yhojuse. M QGnglM@ oSS ariable
regi on and the other

des
geﬁ &g}g{&é a %%Q&gg 81#’[ &I}/ rleglgnﬁélaq,gﬁg@qqaqsn Farmapticapfa

funcngm;l gehmnegullr@&eCoﬁQﬂﬁa@;bﬁ bERRYn Y VOSI6, ?f@é‘i@ﬂfe
(estimtes vary between 100s and 1000s) estinated to

span wel In e &-cclQR & hkdh. thd Qr?clb'o@p%g% %Hﬁwd %éxﬁrol of

contrast much smal |l er and has

traléSﬁBp o ot &1 fpaneyezer ety av keppad gt cliotn genet Hépeﬂﬂ&lbﬁh ohthe
act By i §tt§51féfspéémc ﬂl%fﬂo?é? luSstream of the V region and a tissue specific

enhancer located in the J-C intron. These elements act synergistically. Also, a second

yc e

B-cell specific enhancer has been identified in the kappa light chain locus. This further
enhancer is located 9 kb downstream of Chappa- Thus, the hybridoma method of
immortalizing antibody expression genes relies on the endogenous promoter and
enhancer sequences of the parent B-cel] lineage. Alternatively, nucleic acids of the
present invention can be expressed in a host cell by turning on (by manipulation) in a
host cell that contains endogenous DNA encoding an antibody of the present invention.
Such methods are well known in the art, e.g., as described in US patent Nos. 5,580,734,
5,641,670, 5,733,746, and 5,733,761, entirely incorporated herein by reference.
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gene segments and four joining/constant (J/C) region

wo 8eNRssegment s. Formation of a functional ge@%ThﬁﬁM%h@§M6

reconbi nati on between a V and a J/C elenent. In the
B-cell in which the antibody is naturally produced,
control of transcription of both rearranged heavy and
kappa |ight chain genes depends both on the activity

of a tissue specific pronoter upstreamof the V region
and a_ti ey, SRarkId S SARAREAA 1863 Stlili VaGorks Sother

i ntron. es€ el emen act synergistically. so, a

methedoh dreﬁa’r@tdst @qﬂecaﬁabha deRpressang dndibodiee n Hodentr) é}ipe@siion of

the k i | ocus., This fur r enh
mop et A ois e f B S esed Biofeat et b Sanfel o,
hlgﬁv@trds&mdmgfceu ey dndl dbEdififg Bighébeells 8XR6REEInANaBi®OESs.
reli.es on the endogenous pronoter and enhancer

Angeefliesriidle gyention cpabeprodereddn p bostisgthFansioqiones weng. Jan v,
exll ¢,81cH ﬁiaﬂ@n 8{‘1 ek&ﬁbﬁﬁrﬁ@%ﬁ& tdcANRRLS £ g%ﬁ@trg’rf‘sfectlon methods

presse In a host cel turni'ng on
as iyevellgmbaniiothe artreg., Metisae SI (1083}t Scoawe 3291%2(&)dogenous
DNA encodi ng an anti body of the present invention.
Such net Sitensafoeclaring akd cwmesisiwntotﬁ e palypgptalegn a vamety of

aitfFSShoD el s o REGSH sullobt nee ey it Pastifly RAPmatian

celh)/pl_ﬁl?_foeﬂﬁ Resst Qihd)b\dcﬁg)vﬁﬁs @Etehﬁ Qely ﬁ@gﬂge?ib ©la'ﬁw‘anﬂrﬂthﬁnzﬂm
artifici vector Is not her nethnho (0] creatlng ost
aéréml@n@s@%%avaﬂa‘%mtgg &t 7y expres R iddhotarplipgrsipolypeptide

int X BRESSIA iR A AlinaR bibad) gggmmcals%wns

pronot ér | ncreases he chances of ntif yiI ng

bathfi gimster sisney %1SdBHK)1 NE@gmeusel n@tﬁnamﬁucnl@)s mdglearved ¢edl| lss,
e. goéP ”@19&/8 ?ﬁ]‘ﬁ %oéttm%pénﬁgr*x? ? N 119; ém%%ybrﬂg %é}?&rﬂs

can e pro oma” usi n
(HEK}; itprhoen eﬁbt},@ﬁm rerid @ils Bér(T ® cORPhapat ceﬂmBsear(mgq WERCC

n ene transfect] ds as.is, wel 0 [ n the
f?6>?ﬂad gany REers aga%a%l%, %s Byangle, e%-regn%g‘n Ypo&Bjfure
COﬁyo%ibﬁ lahREasCVON 8 PA 8S:9ieR, &Efeﬁecﬂ’ Qladf&%?hbéﬂ% EN

a variety of different host cells are well known.

colSui t abl e host cells include bacteria, manmmalian cells,

pl ant cells, yeast and bacul ovirus systens and
t r a n sge nmnm@lﬁu selisrnyclaad GHOselivmmekimacells HEKR P healls,

L I MRt e A S
fre@unﬂg aaadi’faﬂﬁﬁ}ﬂé emtas“swn((ﬁlﬂ'léi)aro@@olus gertde | GelCldds Suchmaifios

(ng_a‘s %ﬁ&?m i%ﬁq(,: %HS;%@A% CRL- 165{? o HEF(28§‘ grréarogtlerlely used

for transient expression of recombinant proteins.

Preferred mammalian host cells for expressing the recombinant
antibodies of the invention include myeloma cells such as Sp2/0, YB2/0 (ATC CRL-
1662), NSO, and P3X63.Ag8.653 (e.g. SP2/0-Agl4) because of their high rate of
expression. In particular, for use with NSO myeloma cells, another preferred expression

system is the GS gene expression system disclosed in WO 87/04462, WO 89/01036 and
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| oma cells,

.g. SP2/0, YB2/0 (ATC CRL-1662) rat nye :

ﬁu?mn enbryoni ¢ kidney cells (HEK), human enbryonic I
woebiassel | s PerC. 6 cells, hep G cells, BSC pCfasguos

[ for
-26) and nany ot hers avail abl e from
Al Arr)eri can Ty>|c/)e Cul ture Coll ection, Manassas,

\e/)z;a?p\/v:/v:; atcc.org). A common, preferred bacteri al hlost
is E. coli. Mammalian cells such as CHO cells, nyel oma

) : . ATCC CRL-10),
esasmant anig g0 I G L0
i OdRCRd P yreuutlieh desisel e whibodissiroprcao i AROHS hos
g Ao p %?E;'Ef {cl;i%glﬁ SHEE %&Pgﬂazloﬁ%s@%ggs' fn r‘%%i EPqdy s gtk host
cé}é ,oE T, {RQIA BTedeblp cpcretiai ofthe ﬁrlltll’t@@? b “%ﬁ%fé'}??%é‘;‘ﬁt In which the
i S ror e

R R R R A
“Treia R O, 1210 (416 O anee

NSO, and P3X63. AgS8. e.g. } .

thet r i SHOeraDIKRL o3 ks BAPALIIGRIR (] 9886

: | , t her prererr _ :

c%é’;slltg{‘ g}%%rog{!.%,/ ' g@cg&'rs@?&%‘?pggg; 43213?24@9540? Bﬂe%icﬁfo@ﬁfgﬂ-lb%l
; d 338,841. W
s L
incgﬂgaratg}ﬁnrﬁgl;@]e@tabln,tmpﬁmlmﬁﬁemmm%ﬁﬂtﬁg%.%tt@fdrg%l s
Ry TR i T R A A MM U DHFR™

mfor “a pérl g(j(o’f]'p{{? g, 9 CMEWP § Buzymob w860 ). o
CHR pellsssi be swhesshllyanéd @?ﬁ?&%ﬂg@ géﬁ?l bog;sﬁ;rln%& l% !attsehlg{glé: velyr e
PREGCHO R P B Ei R s e oo aat e

- K Ccuhture | U
da}gf‘ g;ggie{jtﬁ%%ﬂlﬁg lgtru o VB GBEOTRH R used to

obtpjurespregsiey ofdi{ and dedmisrid tRAKCRIO dse(l;lié’.Qo{J éifsaln%i‘é’ %hf!‘b—‘gttm

S8 ST 5 s R ottt
RS¥exerster, tirka anphé feukatiaGmue . TRE Uﬁ?ﬁurﬁf)er'o?tvg{tgr% Yor mAD
enabl tbh .i+gc?_r poration of a selec able,
eXpan‘p PI ?II% ac%%(c& ﬁ;ip}(lep litergij ipy gihing the tyvo Igmalﬂlf ﬁ@dcgmed by two
differetiysiasnidedBh eM:pdriRdnt S%@&%ﬁ’i@%’qg ngglﬁzrg\éectors
nzynol . 185; 537-%66). !
contE NS b et oo the Sitioen, Tabalts TBRL RRer Andn I -

chaifie@PrebS¥Plassette with the Neo® marker or vice versa to can be used obtain up

t0180 mg of a humanized mAb L' 7 day™ in spinner flasks. The methods used for
initial selection and subsequent amplification can be varied and are well known to those
skilled in the art. In general, high-level mAb expression can be obtained using the
following steps: initial selection and subsequent amplification of candidate clones,
coselection (e.g., in cases where both H-chain and L-chain expression vectors carry
DHFR expression unit) and amplification, coamplification using different amplifiable

markers, and initial selection and amplification in mass culture, followed by dilution
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woebd7modrsday” 1 .

DHFR CHO may produce ant-MCP-1 anti bodies at the rate

of 80-1 10 ng 106 cells 1 day or nore than 200 ng 106

A variety of pronoters have BeewS®e25906

to obtain expression of H and L-chains in these CHO

cells, for exanple, the b-actin pronoter, the human

CW ME pronoter, the Ad virus nmajor |ate pronoter

(M.P), the RSV pronoter, and a nurine | eukem a virus

clohRg thidey 140 ni Ab ression are .

. lgﬁécg [ bedﬁgﬁh‘thﬁfed“gﬁ?é?é’?pﬁérsg ol e in{ggrafign sifesiery

"rarugneedhe pligicngy ofig-ctliih hiad Brshainlcapressisn Md SRl mAb expression
l.e/ | jfiable marker. Vectors ’

P | ect
s1th@ e/@@tggqﬁ(/e geeeng:ﬁ?a? 4 ylv%g[;ﬁé q.ﬁwoel_ggqhaiwpm@ihaumi,ts are placed

cont ai ni ng one

in| tamdead TheseaveBIdFR] 8¢S 12, dotshn@ Be] ' SLQr
ette with the Negl(r?amgr ker or&?fiﬁgée&\?ggrégé% dasg\%ﬂ aggthe

S
Dg@&exgﬁetsgpﬁ C355Cteo 1'8D2 FRyiast ses Grugalyi 3 enddmAShhtzinai, ElgYesdion
Systenss) hiaRehalfah ASKSEN: ysed for initial _

sel ectjon E:elr?d sﬁge§g ﬁﬁ%@%ﬁ?ﬁ%@;ﬁe&% ehnolggy -\ Fgrmenation,
Biongfalypie, and Hiosenaratiort. 699 himsIohs Rivildyest SoRs e, art. |n

general , h(iﬁgh-l evel mAb expression can be obtai ned

usi ng t heCacsptt lgiye}l.r@%; BﬁIﬂTedhanbgﬁg, @Lg?ﬁ)i&{)el@m the GS

ent ificati.on of candi date cl ones,

Syﬁgﬁg@?ﬁ%‘%{g@é@flw gt %{?QLOW%‘%’& GHO ceHa i Tnarsfedtion of an
expres$ial MectEORBEIIGN MBNA GluSdes e LSS Lt

and e%nBI | f(_l'gé:at on coan‘gl ik At hlof Pﬁg‘gig8iﬁ‘??ﬁé’?@hfﬂlr&m
PR YA B T Bete(indandhd qonirphbof theS¥40 lavnpanmier) into CHO-

K lacals i(follo@td B sd]bt g 506 b .
Ji| ut(i oncl on?ng' tgﬁﬁﬁtgr@iwtﬁﬁéﬁ)WWH%W@&&@%@%
CECRREECsmE dhrarbibpdiceqfithe inventivintie FiddrycottphlBRNG ek BEihe
DI i i.n.and L-chai.n expression and

ove r(gliilgrk%ﬁge'x pr ééég PHIRCI & Jispusseq dr Bple ok R9 ithenamection with
Eugapean BafeiitrNashd 206 846; 0066 055-260 81303 8% aﬁéﬁlu%ge%%ﬁe% are
Apgii?a‘h% I{)n 5@%”] These vectors also carry orfi hant

el ec aq‘é %t such as Neor and the DHFR expressi on

cassette,,For a review see Ganguly, S. and A

Shat zrman Vg E??%@% Aeribgisthe inyentipnireeneal tehs, theld¥ibodiments
of tha ¢weh@ReeBoOfurtBi ol.ogy: Fernentation,

Bi ocat al ysi s, angé%?%g%gcgﬁlg ?gogf.gw %%‘aw?efohn Wley &

Sons, Inc.. Cockett et al. (1990. Bi o/ Technol ogy 8,

EOAMPTE HerelcnsdphSLD SR PARATONG RN 9P
et o oAU H A g Gl (o

Transfection of an expres

(under tf}ﬂ%ar@qe&@g@srqop@g.@tn@to MO (Mbachia drﬁl@eﬁb‘tg\%glutinin) or
WG%( g\gﬁléag Peeng%gﬁ@%ie I Wel%ltpggc‘égﬁeﬂl(fyo%j git[hetr r\]/eect(c:nq Eglgsoor E(%; L.:lbhsfe
The test antibody, Abl1, is a fully human monoclonal antibody that binds human TNF.
Ab1 (~1-10 mg) in 20 mM Tris-HC] buffer (pH 7.0) containing 20 mM CaCl, and 20

mM MgCl, was fractionated on a MAA-agarose or WGA-agarose columm. Abl that

bound to the MAA-agarose column was eluted with 0.5% acetic acid, neutralized with
IM Tris-HCI (pH 7.0) and then buffer-exchanged into PBS. This material was termed

Abl MAAB.
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cells (followed by selection wwth 20 nMto 500 nM MSX)

can be used to yield clones expressing the anti bodi es
wofhod7hesisaventi on i n yi el ds conparabl e to that POT/USE®6/025906

DHFR- CHO systenms. The GS systemis di scussed in whole

or part in connection with European Patent Nos. 0 216

846, 0 256 055, and 0 323 997 and European Patent

Application No. 89303964. 4. Wil e having described the

i ati i r ne. he epbodi nts of the
vt | on ey DEREE Ble AT FRbody Falonh T Ovpgssamesglum,
e el actio G b 0B n SEARATENE inig P
TR il i b, BB (150 RplrpioRasinioe basrlehiel veas washod
iy ghe tairei bffepss AMGA inj re .
z"‘? g ooks AMAUMASAL. ity BB hirlol), M5 Seing weplay
i€ o’Eﬂf‘,rd‘?Sﬁ matqrial, yvas gpHsptaduindm! foctims ovislle baiiirksdivred by
mehdukinb -.1-10 in.20 Tri s- HC
 BALinD O TR T eluPhnaloiirdl el st 2R B

tejed A h MGt Bidalty the vidrid gl 56@ndab HWATRERRASShe washing
arose col unm was

. t dto th -

;Vaiiﬁﬁ w0 RIS o ap e Shemls Foe Bt orcravecd into

i FhisBateiawds Rymenalbt . | A
ihirtio iy

P 4R Tt °§2’%6\1bé dhindeqdriarwigabeiysinliseid cimens (stdiEable
1)n@nfing diokga ki Cii % £
oo el Rl 0 U5Eo AL LS
AngiperRaielr of yrEodisEd Ah1 @8 maapassad divatiy bvAbimmies i Mased: germ

i eh t : d i bed d
e By a8 3 Sl oo v

deteamined daljontain 89 Veaind 4MKSsilGhlcd ' i '
y il Phle@ GlyRENd fggbégtlvglggﬁrﬁl'rﬁ&?ﬁegned

" Bgin ptqred by neasuring
A%Y{Iqm(g‘%arsrﬁ{“gﬁg&%éa%fbuffer- exchanged into PBS and
termed I -R. _Final l the material still bound to
the col ﬁ%ﬁot}i{%’f&éﬁm'w ﬁhs%rb%gwbsﬁh centgined ahbuthSBOR: sibdylation,
wasifEARa 120 hithl AhcBItinG I s. huf f er- exchanged. . .
g Fos T QRS N8 FerdS Y o Grind it sabprior
to obaay ifré%étmyorarraﬂuycmh 'nghlamdl arhhait og@ﬁ)ZSG'let}%-pfand a

i j eir. sialic.acid contents (see
SH@g %fﬂg{ugc df %%Q%T-\W&X-éﬁ ”I’he e{ntlgen recognized by Ab2 is the sarrge as that
for Abl, and an anti-idiotype (anti-Id) antibody recognized Ab2 is termed anti-Id2.

EXAMPLE 2: ENZYMATIC MODIFICATION OF GALACTOSYLATION AND
SIALYLATION OF ANTIBODIES

To galactosylate purified antibody samples via enzymatic method,
bovine B3-1,4-galactosyltransferase (B1,4GT) and UDP-Gal obtained from Sigma
Chemical Co. (St. Louis, MO) are added to the antibody samples. Recombinant rat
liver a-2,3-sialyltransferase (02,3ST), recombinant o~-1,3-galactosyltransferase
(a1,3GT) and CMP-Sia were obtained from Calbiochem (San Diego, CA). PNGase F
was obtained from New England Biolabs (Beverly, MA) or from Prozyme (San
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1), ranging froma high of 43%for Abl MAAB to a | ow

of 29% for Abl WGAT. Anot her batch of unnodified
waho7205mas passed directly over inmobilized wReatUuSg®6/025906

agglutinin (WAA) lectin. The flowthrough fraction and

a weakly bound fraction were determ ned to contain 29%

and 41%si al yl ated gl ycans, respectively, and were

ternmed Abl-WGA-29 and Abl - WGA-41. Anot her anti -TNF Ab,
Lédidro, @ )cdt et @barbiBiQuiced

first treated with ga1 l'act ocgy?ﬁlérzga@&h ég @%ﬁ a@]&?é’rdéseand
Bf&quyaI@laldaaq ey Ripledodrns Preudoniak ke 619&1%&?'6“3%} ProZyme

nat resulting in a | arge anount
0%@%&1‘? ré’&l*?&"%% Sndtlrctasidnse fronf boxi®-kGheyaad 61T othiEhe
e %de@& ey as th r Abl,
) and gn gnt i -@J?fg(?rg?sop ant |dr?§§le&ﬁ5$rrgﬂﬁnqe§c&t@|ﬁ gé‘éﬁ Rifrap
PIORIR @ cRBnng rare froim. Phibotddil BioRcETNMAH 4, NPD! Al GAT)
Ng:) Iga\gents
w&E o A S &TI ON AND SI ALYLATI ONOF ANTI BODI ES To

gal act oﬁsyl afe purified antibody sanples via enzymatic
syl transferase (bl, 4GT)

met hod, bqvi.ne b-1 . 4- act
and UDP- égrfé‘&ﬁ?‘ Ay éléfdrg‘% Fﬁ%%omﬁétmrw(}@aof@@ﬂ was
Prepsggdsto shiDk amn eomaed @ﬁiﬁd&y&lﬁh@ B Fcp{ﬂ%}{ cfOF function. This
rans

onmbi nant rat liver a-2,3-sial rase
Vaﬁg W& Pepared byiripg Ab! é~10 188 dfal amlosiylbuffeamfleo 8@ MES

buffaﬂ(pBEﬂ'D)) éifddre@%‘@g @b@th%bg tfj&ak;ﬁ\yjcg%g Iﬁﬁég%@ﬁ&ﬁga&% MAnother

San Di ego
alignnt of FFyBicoY 2eeld¢dBmehe incubdipn evas t6:aiBubl 8% ¥ABAditional 24

ectin_Bi oSci ences

T a%‘wﬁs;f@’ié‘isl W5 R et HEE LR REpwe A column and

easa
W&l};ﬂﬁié fThe Giob plR6 REHUPRE
% c@hﬁ%ﬁtfefcp ei ther Pr o%}?}e or fr omé"‘%‘é"@*é%% bMLDI-TOF-
| 0SCI ences.” 35’8?0& dase from bovi ne ki dney and

al | othef %@imes were either fromProZyne or from
Sel ecti n"gf Telocths labgsgiory @ﬁ@pﬂ-ﬁaféda@b [prapiagitions) Ab sublots

natm(allld differit@hie sfali® Aeik Q&Etgﬁtc#e?er%d% aﬁg R &L‘%&%ﬁfs I\vb]ere also

anal

ther rea ents were o
o 1hE Pk 6b0dy a\taedelfrr&ﬂrTMSI PBYeSh @ Aell Alh e

ac

ori bod h
AR ”‘?%e%%ﬁa% 465 PB” Benn 1271 mavoclens! prbepabbaad

mune e

Ab%yin tdiidhrigenabdrs o£-4 Painiffefedlin Ghddxt &t o BE fsﬁf})lat 1ol, g‘pparerﬁlYIy due
to t%zg”lfferent production processes used to prepare them (but produced by the same
host cell type). The Abl variants, Ab1-20 and Ab1-29, contained 20% and 29%
sialylated glycans, respectively, and AbS variants, Ab5-20 and Ab5-26, contained 0%
and 26% sialylated glycans, respectively. Otherwise, members of each pair had the
same amino acid sequences, the same levels of Fc fucosylation and bisecting GlcNAc
content (MALDI-TOF mass spectrometry analyses), and the same low level of Ab
aggregates (<1% by SEC-HPLC analyses).

A summary of Ab and Fe-containing protein preparations used in the

various bioassays and the manner in which they were derived is summarized in Table 1.
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buffer (pH 7.0) and treating it with 1000 U of PNGase
F at 370C for 24 hours. Another aliquot of enzyne was
waddedosasd t he i ncubati on was continued for anPCT/US2006/025906
addi tional 24 hours. The degl ycosyl ated Abl was
purified using a H Trap Protein A colum and
formulated into PBS, pH 7.0. The Gnho gl ycof or m was
characterized by MALDI - TOFMS to confirmthe

degl ycosylation. In addition to the | aboratory

mani pul ated Ab preparations, Ab sublots naturally
Tablefle Sunmmary 15t af test PE n%ge;;po i

' nat ural vanyi ants, ' \A/elr:(gltéailsas co%ﬁo\ﬁ%ﬁ%l@hﬁﬁlﬁ%{o‘f?ﬁ&
afterfody was Specifiedafipht PBS abjer materi al pdGipdole
omitipodyal | of was buffer-exckianged ijnto PBS. Human | gd
nonocl onal Abs, Abl and Ab3, im whijch nenbers of a

pablr differed-in the extent of_Fc 57 "a‘huMNFh&rHanIgGl antibody

apparent Ty (ugpt et-egt—produe
used to prepapg; %E‘lém teg pro %c;d i}’ Pﬂ@naéafﬁ’ém'rl?é‘g’@’ natural
11 \ The \VE-Td i LS Abl - lﬁCOaCﬂbVill'l%

cerruypces—- N

contained 2 O/A@ngw‘m% sial vyl &4 gl yé%@atlcally deglycosylated

respectivel iy, ARHBSALS var | ant29  Abb- REn@ikkdAD 5ul exchanged
ont ai ned 0% and 26% si al yl ated gl ycamsPBS espectively.

O herw se, [mefle2s of each parg haj hﬁ@aQQﬂgamwﬁm

aci d sequenceg, MAERSATE evel u. Fe—teas t. on
birsecting G LW LDl - T DOHQQ%O éét ORIy
anabyses), ane llow | #vel pf bBd ipg¥PAadestia solumn
(<1% by SEC- - MBI GAR yses) . Aé%umrargetaofedhjam«jlectm column

Fc- cont ai ni NGAPMGEAT N pr ejpar add ons| Usefdl M WG A OV
bi oassays dnd the nanner |in which th@,yun»ﬁ@re erived is

0 = o o + ot

Is:gm(r:rg:]l[ ;iegl unrmam;mm'am © 41 ?g” 'uﬂe‘éérdgﬂ Y WGA Tectin column
- THTTRERIOS Priepara o ot b

test sanples all contdin |hu fgetrexgd, W lectin

EH3—domat-rs—ABL—Ab2 A3 and A 5 QMM onocl onal 1 gG

Abs wi th hu nﬁA’t?“IICEG and kappa® conslt ameynatigilynsodifdal td Sull
a—fully human Ab specifig for human gENFogttioAb? is a
nouse/ human el /LGN Ab gpecii c forenfbhhﬁmﬁhlﬂj_mﬁdlf@@%(?rgZ
a fully humaabAeG2sp@gi T1¢ Torzone OTG;_ISQ(%‘h:?

het er odi meri ¢ proi nfl ammjt ory cyt dkizgg. { ﬂHbs:&Eft‘ﬁe sidic
. Wwepe expressed- | n [ ransfgcted—Sp2#H6 n’*"'m myelomm

Ceii g Ab':) b d'” iy Bh ﬁntl hrd\?’nwm%al{gglanubOdy :
subunit of a?‘h 1é‘f}%rﬁlfirer‘rler|c cefol SerUamedlﬁetepwdr in FGRYRI
is—a-dineric fusion protein conpristirgng Fis uman t he

human | g@ | hiAhge2 CH2 an§l CHE% modified; used in mouse PK
study, Fig. 8
Ab2 G282 ~90% modified; used in mouse PK
study, Fig. 8
Ab2 AlaAla not mutant anti-TNF that lacks
relevant affinity for FeyR
Ab2 GT-WGAT 5 passed through WGA lectin
colurmm
Ab2 GT-WGAR 67 galactosylated and bound to a
WGA lectin column
Ab3 -

- specific for a cytokine subunit
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domai ns. & gl ycofornms were prepared by subjecting 1gG
sanples in 100 mM MES buffer (pH 7.0) (-10 ng in 1.0
waiowfoodnsbfer) to 50 milliunits of bl,4GT, 5 nRrOI/US2006/025906
UDP-Gal, and 5 mmol of MhCl2 at 370C for 24 hours.
Anot her aliquot of enzyme and UDP-Gal was added and
the m xture was incubated for an additional 24 hours
at 370C. The regal act osyl at ed IgG sarrpl es were

urified usin rTrap protery—A—gouimm—The— _
bHryosacchat i‘ggg‘”” .pm%x by NG gl i variant
eharacterized LD V542nd by PRPRG IS agid yenanbed
bé‘F%w The (24 gl ycof or m was +rade byndmsa iegHnQackg Gfinity for
sanmples into 100 nM MES buffer (pH 7hLﬁ)an(FeﬁO) ng in 1.0
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MrCh-2—The A 4P%f% was inkubafed af 370l eppisdtioaran
ﬁmq anot ner al i quot of | enzymes fva§c-adnianinglnomgbmo&em

t he nucl eot | dé&cPd ugasdifi@ind| t he sm X1 T gnmm;ﬁggafog%rlﬁé 8ou|

addi tional PRArdpodngzat 37pC e & %gmglfga’é) ?2%%3& PIé’Flg

sanpl es werle purified as (descri bed
particular Abt—&S2+ot-—AB—&2S2(Hoe)—the sialic acid
that was originally attached was subsequently | ost

d t d t t
PR R AR R EOL S -
8, read iAdS ohbt I
IAd8s Sark fin loﬁﬁ PG 1Ak vﬁﬂ{}fﬂa%qggg Iaﬁl%%’?f hi)

%of ol i gosacchari des I n

cBGatlarsitiy. s e gtepidiarfosiunuent TNE sndAb2 hea i

efhaimat thins R
zgg r/?or m MALDF%%IGZSP ﬁ/asﬁ%cgﬁl%n?é }3@ ' %ﬁ% ﬁugé% ng'bgsgemﬁc

QAP PiEe sraithealterodintedc bﬁ)lmﬂmn?ﬁhaﬁr}lﬁtol@ﬁ)d‘ f&n foul s

ntratlo to ~ mg/ mL buf f
weko S fRgedt) tfé?‘h?&é SO F PR lof et WA T2 iy b
anhlmdm diresto trt i m’nm(utt bfa hetbrodmasiel dufi i sfactRSechlof pF@g@s by
difls S5 1%810 %t ?r:l% si.nnapinic acid in 1.
acetonr L PRk f ing the humap Hleri‘gm@nigﬁl hinfk,uCH? antCHe
domaing) and 2 m of this solution was | oaded onto the
target and allowed to air dry. MALDI - TOF- M5 was

acquir ed@%ﬁﬁ@f@ny%?é%ﬁépa% by subjecting IgG samples in 100 mM
MES buffer (pH 7.0) (~10 mg in 1.0 mL of buffer) to 50 milliunits of B1,4GT, 5 pmol
of UDP-Gal, and 5 pmol of MnCI2 at 37°C for 24 hours. Another aliquot of enzyme
and UDP-Gal was added and the mixture was incubated for an additional 24 hours at

37°C. The regalactosylated IgG samples were purified using a HiTrap protein A
column. The oligosaccharides were released by PNGase F and characterized by
MALDI-TOF-MS and by HPLC as described below.

The G2S2 glycoform was made by bringing IgG samples into 100 mM
MES buffer (pH 7.0) (~10 mg in 1.0 mL of buffer) using NAP-5 columns according to
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instrunment from Applied BioSystens (Foster Cty, CA).

To perform MALDI - TOF- M5 anal ysis of rel eased Fc
wghywansiss | gG sanpl es (~50 ng), before and aft CTiUS2006/025906

vitro glycosylation reactions, were digested with

PNGase F in 10 mM Tris-HC buffer (50 M) pH 7.0 for 4

hours at 370C. The di gestion was stopped by acidifying

the reaction m xture with 50% acetic acid (~ 5 m) and
thehmemufirageds spe 8ot T8Rg; nge resin, col um as
ogﬁsg(r} i bed S ed\%::goutgiﬁi/r (Papac Fclaltg égp&?g&@@@?‘d% Ugymits each

761908 02 R8Tiend 5 rahol ,eaaﬁﬁQJDP-me,m@}p{]@gN A isomer), and

Ma@il ahfal I xture of acjdic and neutra
oI@irl]Zg gg}%c@%g@? e i l?aéed_:fﬁ g?;gg uften24Nmurs, arkirer MBquat of he
ergyRies e adied ahvmgatiiivie h@l‘eo@iﬁg ?@%%rsaa?ldqﬁ%ﬁﬁ%n?r%%i%@%md for an

L P t al., 199
Z@gf@%@iz{ Ezu_&s, 13006 TR dvudyayer Ii;ﬁeahq%sr\xmle plrifiécosy
dd - . r anal ysis o
e glveans wao donacuerias Ky Attt b ibptugpar

Fc glycans was don

Wasprigyiativattaghed mas sistquently los0during spithgh, goégbq}hd@yg%s e F

t he rel eased

coftana e oiafe? AN PRI A 1> 408 P Hamesohaius i

ol i gosacchari des W
AlcEdy2(e sontained sidlioatid, ashefas Co4 - l.a KR,
oA Boshern 2000 Jul’ 18: 283(???’?9%‘%’?‘?%&%#??5@

SO u% PORABF ABHCASHE um acet ate 3H20 (wv) and 2% boric

acid (W/ﬁf—‘i B’ met hanol was Krepared first. The

deri vat i Zaf #ol?} Ea5eRes aldke Ahprephmtetd werp arfladeddyb¥irious
meth®is.0 Ty ipaorn3 M ATDRTOR! jl.ic..aci drich) and
b o&éﬁ rT}EJ of godi.um c%ﬁg%%ﬁﬁy#ﬁ% %fén%%ﬁdléﬁ%% ﬁ%samiewere
T ¥ ainkhsM E@&Hﬁhbgﬁfet plfléf(bajréléaidglgt‘eﬁ}cdﬁ%e‘ﬁ&aﬁdr&@dq) rﬂg%ﬁ,i
b . <3 nmol .in 20- of water) wer
ulfrfﬁ Ijx eg vv?tg H?!(:Sf %%?ﬁog%]ront“ﬁé ¥Rdv g 1 ef matrig solapn (thagrnix
solgipdnwasoprepared bpdidolagd YO SEIEW €A, £ e .

L yials with éofrﬁ o i PR St

V15 onlginine Ad% Biflugroagaio@cidh amh2 ot efithiy sohe i g 194008 knto
the (HRg&Gint 2 lIH®E | 84,G rds 2 hours. After cooling
: etﬁg vials tod.nrooaclc))llm 'e%é‘@ﬂﬁ%,ﬁd%]wgs YCAHPPEesIRE: ¥oyager DE
nsipment dprpippliedeBieBysend(Fostgr Citg oyl ume to ~0.5 .

Derivati zed ol i gosaccharides were purified by using

NAP- 5 ¢ oFumegfornE XVANPDE TOF-BISNRh A Qf L%a@a':?é\" diycans, IgG

san@%kgé(gggggggg«%g&% ngbdyiﬂgorgﬁy;;\;heagj;;rgzggf;p;srel digested with
PNGase F in 10 mM Tris-HCI buffer (50 pl) pH 7.0 for 4 hours at 37°C. The digestion
was stopped by acidifying the reaction mixture with 50% acetic acid (~ 5 ul) and then
passed through a cation-exchange resin column as described previously (Papac et al.,
1996; Papac et al., 1998; Raju et al., 2000). These samples containing a mixture of
acidic and neutral oligosaccharides were analyzed by MALDI-TOF-MS in the positive
and negative ion modes, as described elsewhere (Papac et al., 1996; Papac et al., 1998;

Raju et al., 2000) using a Voyager DE instrument from Applied BioSystems (Foster
City, CA).
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and IIl are considered low or internediate affinity

receptors. Cenerally, nononeric binding my be of too
woOamw7ansabfinity to be detected or at very | owPCewWSk®6/025906

For exanple, nmononeric 1gG binding to Fcgamma type 1A

is nore difficult to nmeasure. These receptors function

to bind i mune conpl exes, which due to their

mul tival ent nature bind nore avidly, presunmabl y due to

a sl ow of fipr at n K562 l's,

whj ch ex rersfg a%afi/%{lls})gﬁ% Ws%ﬁld %’édﬁg&%’é‘ﬁ sarplee(~50

ngLEd O wm-ngpbsffm@m ol pHY . @S/&A PN Qe F%BME} RS hours.
in the Fc glycan
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cﬁﬁﬁg; ﬁ‘éﬁﬁdé{\@% I ?&}égtl c()aerpF ga{]qqg?oig@pg@;gt&b@rm solution. IgG-
degiyn¢ elgasadcharides Yp3 h@olLinwalsy ulmf%a%%@%l%%%tﬁﬁgtml of the

anﬁﬁo%:ﬁﬁ am%gglﬁgg‘;}% ﬁg L}agg{j{]gnrﬂgg ;nd) gpﬂupropyl'émscsm Sap)fredzl @ials
Wit e @Iﬁh@%ﬁﬁl cApped t%ﬁ? V1a§ Wk bg«????qégﬁp&/ I3n oven or

h onta| ning the hunan |
egtﬁ&l? peleiRegeti- Sherns Paucd) Gordn? hoirh.- Mﬁéﬁ@ioﬁﬂg 1e8441¢ | ‘cocroom

terfOa i BR reate the | abeled co
ﬁ&?rerl c r?ong%?on%b ' (ﬁ\‘ﬁv% WALSHIo Rpaehe wjpma do %)5
qun@zedmg@saadmlﬁegmre phafied kpppey RAPH AHimh L9 ONS was
i odi nat ed using |1 ODO- GEN reagent as previously
descri bed (Knight et al., 1993). Arat |IgQXa

EXCANRIEh 3 BINDEYG A0 LOWOAFFIGTY cmmm%ﬁ g@%ngfmns

t he harrs?ﬂhehuma chi m% a, was then m xe
mol ar rati o in 6 rFReRIoFPIgestor fG@lﬁSl;rﬁcgarma typfes II

and Hilimo|catsdeeet] | ﬁfmmj
nown o ol 82"?3*?% R e b TR el Rigeres
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wher eas, exeS W O uRio
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table cross-reactivity between the
bmggg{rﬁg g u? e}é}'g?ﬂl%b%? ductoas ow—oisf rate of the com)llalex

Human K562 cells, which express FcyRIIA as the only Fey receptor,
were used in two types of binding assays to test whether variations in sialic acid content
in the Fc glycan affect binding to this low-affinity human Fey receptor. To obtain
sufficient avidity of binding to F ¢yYRIIA, which has low affinity for monomeric IgG,
Immune complexes were prepared by mixing anti-TNF test Abs with homotrimeric

TNF in a 2:1 molar ratio, a ratio that was shown to result in only trace amounts of free
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make t he separate inmune conpl exes whi ch m ght
i ndi cate that one i mmune conplex mght bind to the
wotheroossoune conpl ex (data not shown). For theCcrase006/025906
conpl exes, sialic acid variants of Abl were mxed with
human TNF honotrinmer at a 2:1 nolar ratio (shown by
light scattering analysis to result in the very little
unbound Ab pl us unbound TNF) in PBS at room
AbeynBee IINK. L UAL S ) set O eri nments,
conpl exes gl;ﬁez%f)gi%gl?%ura var |egﬂ E% T Y u%ﬁge dyghen
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FBS, and the nunber of counts
}Mﬁg(ﬂ“ Magec?zg }fﬁnﬁ&ﬂ hH%Waﬁﬁhlﬁ'le@%lm thepumiked in Re$ whdls ratio in

PBShfor easmﬁgo AN etitor
g%) exes i ncr easr?ﬂrﬁ1 g&; Hﬂn ﬂ?)gilbt% %& Q%HP | ﬁ&mBk?X%e rat anti-Id
Walsé kAt eentribwta te FofipA bindinBlikrest pds ﬁh@%glpy&gé A8l Snade

d 290 sial yl ated) and Abl MAAB (4
Wltshln gﬂ%y Péa%l cg))sﬁgﬁd aysﬁsﬁl a HZC@@%%EEQ lenibinglingn eccgmneé whereas,

complghésy withatnyhadifel
p]g sy withan th el SRnWAS ABAHbWES K np?%he)izevé\nlg t(#olf%xgmg d@ata not

sho (?‘g trat| ons than the co
I % A ere Wawcd@qteqt@l@q:rgsm@@cttvhtg bsiaween ehet Biits @ed to
variants

mahe it Rfark@ EeRE!co yr al
f Ab| ge(lzll fferi ng bf/n&:) 9% séﬁfl e I&H}f?ﬁ‘?t tonfi@n\}migﬁ’mplex

@lf@utﬁﬁ@féh@enmmeampkquaﬂmcdsl%@h)er avidity for the
Iess sialylated preparation (not shown). Thus, the

pr esenceF@f the Hest N@‘ﬂAlebcss; neialit tid Riiasts Al Lb laGJeﬂs Pﬁ’)?edawnh
reSS|on in a murine nyelo

huth&S PN h?{noﬁﬁﬁer{aﬁgft 261 ap@ Ehoradydisht soatsering adalyyis o6 result

host
in th eeryninttio enbeundl A PR @b ITBRF OB -at room temperature for 30

minutes. In one set of experiments, complexes of Ab1 natural variants with 20 and 29
percent sialic acid were compared to each other. In a second set of experiments, Ab1 —
29:TNF complex was compared to the lectin column enhanced preparation Abl —43:
TNF complex. In both cases, the control complex was Ab1-Gno:TNF where the
antibody has been enzymatically stripped of glycan.

Human K562 cells were seeded at 3 X 10° cells/well in 96-well plates in
IMDM, 5% FBS. A fixed amount of the radiolabeled antibody complex was added to
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Bi ndi ng of inmmune conplexes to the K562 cells. AbI
test sanples were m xed with 1251-1abel ed human TNF in
wa 2007wes782: 1 nol ar rati o, and then varyi ng anoBarasef06/025906
the resulting i nmune conpl ex added to 3 X 105 K562
cells in a 96-well culture plate. A conparison of AbI
@&: TNF conpl exes (non-sialylated Ab) vs Abl
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...,

binding (Fig. 4B). These results indicate that the presence of the NANA isomer of
sialic acid, introduced by in vitro enzymatic modifications, reduced the avidity of the
antibody for human FeyRII which could be attributable to a reduction in binding affinity
to the target (TNF), thereby causing the Ab:TNF complexes to be less stable, by

reducing the affinity of the constant region for the Fc-receptor, or both.
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to a specific activity of 17 nCi/ng. The iodinated Ab2
Ab was pre-m xed with varying anounts of unl abel ed

woanp@osser Ab2 sanples in U 937 medium 50 m Pof/uSk®e6/025906

Ab m x was then added to the 50n of U-937 cells to
have a final concentration of 0.2 ng/m of iodinated
Ab3 in all wells. Cells were i ncubated at 40C for 16

hrs and the unbound Ab was renoved by washing three
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gen raI
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in stability of the soluble inmune conp
VAThBgBIopats of walabeled eempssitorrvkh ueDMBMbm%@wl AlditBe AGiHixture

oegmom e el el The sEpE Sl
mtheZ]ga,t 4’1@(foﬁ16 aug@dhad thtvubd 15Q"refi68 8y @ %Qqnnes with

iired at 4-fold higher concen
P I? % Jﬁﬁ%mﬁbeégf Pgﬁé&%}l@/@ thereellsaras dgteymised ufingh gatnmg counter.
(Fig. 5A).. There was a simlar difference with the
nat ural PP ARels @pt PgSreateddo enlidise %yRN&Sprbﬁ;mﬂ) e hald been

I tratlon to conpete
cugglfaelﬁ ﬁgt@%f&lgg&?ﬁ subhlerien %&W@th r(igq g ghgg}nnggil iyl gpdium
PyFaats, 1asd \A@%&Bﬂatt‘m%@ thddung)awéte SXRRE KB V.- x%l?gla‘r& A

t two ot her bl ood donors at a ?

103§k blig bp AT aT posgaﬁ;@ech@p AL et ) Fessbelod with ™1

| at.i on can

to b%ﬁé&ﬁ@ aé{é’lﬁa { ? F\ g Jﬂiﬁ{?daf\gg féxbsx%%l %—pg?(%i with varying

reduce |g

amghnis f uokebtlad mmpamtmzosmﬂestlﬁ U-bg7 RlRsRLY esh ﬁlecgt*{ﬁé AR
nl% %%ﬁc? ivity. Wien the sane experinent was
was;then 3dde B)at,h? SOjgfof [E93 A pells tg dnve e finldycohemtriation of 0.2 pg/ml of
& he ated variants
iodinASE ABDAT 1PHel) %g@@}éé{fﬁr?% P{}g(?aténgég{ ﬁél Lagﬁaa d flas wrbegnd Ab

were seen to
wag rqr@(meﬂjbyb@shleg thrediamed with Ue$3y médhm! ahe du¥Bs! AEPMs bound

i 50). The reasons for the different
to il \95% dBE%m 19d UFRE 2 SATMma GopnteRt yr al

resu

To test whether Ab variants show differential affinity for FcyRIIIa,
freshly-isolated NK cells were isolated from healthy human donors and used in
competition binding experiments involving radiolabeled mAb 3G8, an anti-FcyRIIla Ab
that competes . for binding with Fc, and unlabeled Abs as competitors.  Free,
uncomplexed Abs were used instead of immune complexes (which generally show

much greater binding to FcyRIlla) so that the results would not be confounded by
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variants and two pairs of |ectin-derived variants is

not known, but a good possibility is that there are
wdi2bd7@ogmsees in the | ocations of the sialic acPdT/US2006/025906

residues that are present. EXAMPLE 4. In vitro ADCC

assays The target cells for the anti-TNF Ab conprised

an Sp2/0 nouse nyeloma cell line that stably expresses

on its surface reconbi nant human TNF that remains in a
diffese8e i cAB8/itS QF . introduction of a .

rg]el etion of .afn§ np@éeglycg%&%%iﬁ NEPLTEs Tiamselves oyhigh can be

) K O sl bR det) | SROUSIIR SEH At e
h at, i , - ' ,

%ggﬁt Gl S%rgl?\?ﬁkr%},vaﬂ?%rﬂ&@g ngégg&rhﬁdan redned effindfydfer FayRdlla on
thVRSK cEllY, beihg réfRete@ 2841618 URBLE re.pur ed from
e béo g]n i frogen). Cell s%\?‘mr@g%@a%%%th% é%i"? 1§y aghigve the

Ry @grf ° g]gldﬁ'gz/( : -ﬂ;le 5@@9)}"_}’&8?@ Si‘ng'lalr élléﬂlffréﬁbe with the natural
vaRAts I TABeFhaR d W - S Were

adj usted fo about” 1 X 1%@'%%%]1ﬁ@%ﬂﬁ%ﬁh%c?wn%ﬂ}@gﬁ@nAbS-o
fonmRAte aBng5mAbCIGS ith ehs sarhe BAERA (FiUgRES _Cﬁﬂﬁlﬁr results were

' t (in, Delfi TDA Cytotoxicit eagen
AR 1R B8E Nl P Pbuind DRl i attansiva ehBrblood donors

(detlros sk rHe@R 0126411 , A mi [ re.incubated .
1 feg{) 30 ﬂlgut zs at 3 C,nof‘ ﬁen V\ggtﬁééﬁjteymée{:eéul\%ﬁ Wﬁ%%“aétmgher
P0ef simation eanreducarie@iatfinstyyopFd/RITIA glmnem&emmétpémmy

I argets.cells were centrifuged an
Corﬁ{ég)glgegg% g%?bggmfi S?d%%@n&% (hfclviyl scove' s nedi a
cont ai ni +7p BIA.  PBMC effector cells were isol ated
) f rb om heal t hy %‘8 AOTS CEREICIE Hlop deg Wih Sheopairsi oftvariants derived
Yhisptm ifricreshtioaC BbRbneS fhe B bib g fold with .
. P@ﬁﬁ Thirty mis of dil uteed%g?rg%%%%%gf’%%seaveﬁn S¢Hp i pind
"*iQr i Jugk aﬁ%@f% |anprgthapg Ahglnttlsyh fhamer,gﬂﬁtﬁajilgégmggﬁ%egi Varnts
Fi 5 | nd. cent r.i.fuge | rpm 30 mn
e o oo Sear sty B dhieeiend o6 bury primyastural

vaigzgy afidhivegpaiBMEdecniasiedodd eiaad i t W R
haPBS, 200 8 (rifus etﬁ §t 1200 ?grhgﬁ%omﬁﬁﬁsgﬁfy\éo&al H\M§§1&hty s
i} %{e@ﬂ&f‘esdl i i® 1@ of wediadicosit msiduegthabmitepesent.

Were res
i nactivated FBS, 2 mM L-gl utam ne, 1mM sodi um pyruvate

and 0.1 nM nonmmmmm-@e@é MCs were
activated for approxi matel yl4 ourg%gstaggmc, 5% CO by

i nclibatearasgedls fatbe mi-TNSFAlecatprised 8n ShHDEuk Bt
lind (A& stzﬁfl’}d e)H)?gsgescgnaﬁses%r acet IQC(?EIJH(};EI?{EIH({ %Sml;rgz’R}F tlhar}: r;grfr%%’ns 1%9: "o

transmembrane form due to the introduction of a deletion of amino acids 1-12 of mature

1

TNF (Perez et al., 1990). K2 cells were cultured in Iscove’s media containing heat
Inactivated FBS, 2mM L-glutamine, 1 mM sodium pyruvate, 0.1 mM non-essential
amino acids, and MHX. Culture media and supplements were purchased from Gibco
(Invitrogen). Cells were passaged 1:5 every 2-3 days. On the day of the assay, K2 cells
were centrifuged and washed once with PBS. Cells were adjusted to about 1 x 10°

cells/ml with the culture medium and 15 microliters of BATDA fluorescent labeling
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Phar maceuti cal) overnight at 40C and rinsed with PBS.

wo ZoBMes7eeer e col | ected, washed once wi th | scoyeTiydiBidseos

cont ai ni ng 1% BSA; counted and resuspended to
approximately 1 x 107 cells/m. Abl ' s test sanples,
i ncluding the negative control variant Abl Gho, were
diluted serially in Iscove's - 1% BSA nedia. Fifty
mcroliters of target cells (~10,000) and 100

rea@n@ (i IDe'iﬁ?ef Byfh gfrtétgﬁg REL gf%nta{éﬁ q‘%ﬂhﬁ %Efﬁwsa%&g%as

ate ni ng)- mcroliters of
addgfl tce@mbpf g@lsI(Blo(mmemolQ%D I §§l sweere indblged fog 30 manutes at

d.the cen t .1000 m_f or
378, et OB p e ft 109 S B R Geod PORe o
witB ?BM@BE&:(S@%HB JRgety stk wre berbﬁﬁiggd anihdsidshereice SC2RA6°
WF were incubated wth effector cells, target cells
cellsiny IWP‘&:‘ s pgfiapaRiarEIe Fo scence, 10 microliters of
lysis solution (fromDel fia EuTDA Cyt ot oxicit

e, SdadtBVS Giion OlaTHErisplAEs ok eIy oses aberepllbcting
blo6& S hYREH mzle@@é&ﬁaﬁ s, %ﬁd glilggl t@/{@ fPwit] BBS. Thirty mls of

appr oxi mat our S. ro iters of super nat ant
dilwtecsblopdines btlycredl op @)raofgé mbdﬂFICdeali’dﬁl@e { Avmreysham,eUppsala,

nin 200 ollters r-Qpi_ um.sol ut i on
o ) £ e b B b ey A 0 R i Bl o1 e o
tempiaﬁmﬁbl {(RDN 'Hwﬁhtﬂff@cdi(bﬁff? layﬁn() rco?]t@inmgrRBMSls atas Rllected and
Fl yor escen S, measur LN the I
wagheg mﬁ@fl@%% SPEHUg §l‘ ﬂ?ﬂpefﬁfn Eém.lﬁf E@r‘}ﬁ% WP e
resé%&réeeﬁ IscoVd € mREih ¢8R ASIR; O heRedctilfied ¥BE2 V1 EaStamine,
npl e was cal cul ated according to the fO||0MAng

1 nﬂ‘é m@w@ pywevapserid G mpb hermewentiaf praineacidse RBM Csrwetre aetevated

Cor LR S s TG P e O bRl CR B 10 BT e e

diskdsf(€otnsng) thes had been@oatdd fvith HETS (10 vghmbinthBs, ADGE

act t of th f .na ant
Prffgep iy Bl o b Bardor B ropWEh o6k allepgaished
onddvhith IE&HVQF%I rH&h:!t 8RBkl 190BSACXRMEISIND Peshigictl@dd teel I's.

As shown in ure 6A, there was a clear difference in

apmww@ia&é@w 1. wherein Abl-29, with higher |evels
of Fc sialylation, was required at approxi natel
7-fol d hibhetestenmndest inghidingghe pegativesonpiol yasiast 48} Gro

t 0
s R 5y 0 0SSR, Ao IRl o
(~191080 ydreit 10 rglbgom«ﬁmomubédby whidABdedvas rbaskbapiotredtt welhphate
(C%?J%gﬁg‘nﬁ I(gd) rmcro ers %SeffeAE)? Sig (”?6066(96 c%llg)l were added 1o ﬁlr«]:

mixture, and the plate was centrifuged at 1000 rpm for Smin, RT. The ratio of E:T was

usually 50:1, however, 35:1 was sometimes used. For background fluorescence, wells
were incubated with effector cells, target cells and media. For maximal fluorescence,
10 microliters of lysis solution (from Delfia EnTDA Cytotoxicity kit) was added to
background wells. For the ADCC assay, cells were incubated at 37°C, 5% CO,, for

approximately 2 hours. 20 microliters of supernatant was transferred to a 96 well flat
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Abl MAAB-43% material was required to achieve the sane

wo 20MRIscof |1 ysis as the Abl PBS-29% sanpl e. p¢Raid:0RM2506

with Ag5-expressing target cells showed the same

pattern for the pair of Ab2 natural variants hi order

to achi eve the sane degree of cell lysis as the Ab2-0

variant with no detectable sialic acid, an

appr oxi rratel y 6-fold higher concentration of Ab2-26
boﬂ’é@?‘plﬁﬁ x%%‘?%eﬂs%f Elhin SRhtion'(Hfha BiED LT T €Ct

nat cos ation vari t| on on this measure of

CytAto&@tY Eithms Me«b and the giste wpepitiona plite slwkmeﬁgr &8 anmses ate

oY)
Ry SRy mE PR it e e Fg B i BT iR itrBment
(Peﬂ@ﬁJEnmﬂgfeasdl@eés) NThepadediigecifispevafid I9is irfdach MAHe (ks %0

sialyl ated) was conpared tqQ the unnpdified | ot
Cal?%?ﬁv %ﬁ?@hﬂ& tp thefellgwing, fargn ?%\bl 7 Ppgsyfic 114?&%? s@gwmental

rel A% esrpbﬂaﬂéoug &1&9@@&&@% M@Js%tz %%Jﬂﬁko@ Ifefe%?ﬁx Ab?'

sitalic acid cont st al yl at ed

VAR (A0Sl a6 80 B 0P RO BLLLED) i

wer e conpar egi ¥o eac e resu
AD&I(Bauchdﬂymﬁﬁub e paigofi mmalsxanamb aRAbd28 hind Abét2feedre mcubated

t d he ADCC
ot Fisgiap coRE TR o B R AR SRERAE Bty As
sho(N’I_ll il Fi&are 6AN@breivias /M ar \Wafekencelth eofoRit a’étlﬂfby Q&lﬁz%ln Be-29,

anme anmount of sialic acid as the unnodified

with gl IP¥ES S sighylasiony Vs eiregh ﬁbapmpélalam Told. higher
conEOWBYi6hs thMbPQ@QﬁBﬁQr td @%%gxﬂdt%ﬁ (155' g?o tg% %ﬁﬂ{%ﬁ%; Prhe results

increasing sialic acid co
Shomé ¢hdt Hen Abt weblstatrpl was wiridhedrioresiglylofed ghebodirfrb cABh BESAB,

d d
wat s helet a0 pRBRERL AN CORPO Shatply o iy o et e
Ab E‘R/B%Bm)a% mlRalsy &l rglpditedd) actiesiic BEM emyeit @f 13&@ a8 IRO0ADb1

g’é denS|ty centrifugation in Ficall-Paque. X 105

PBPBRIGs Sample VolPErimeriF viidh /8d-qxereesipe darg cepélatSéeWﬁ% the same

pat@ﬁﬁo?ﬁie%ﬁﬂﬂAb&%a@rQlU&a?ﬁnW D oMRF Y 2icd eUe gree of cell
untreated Abl, Abl &S2(hi) (fully gal actosy ate

lysigiaathyl Ash2e@ yariant with 1o detectablstsygdie-agl e ebroximgaty Géold hlghor
con%grﬂltagrgzg 1 of ﬁﬁ}b2KZ% &;SS ‘ﬁﬂﬁlre@ :(a:ssszhsoe 1%ull4:1]c ‘FJIC%tBQr ugladug 8&5: effect of

nathrabgll¢oaglatibn Varﬁﬁ@n ofCthimefsudeGsf. Aﬂﬁe ib ﬂdﬁ@k‘tﬁ@k el pevidic.e
added to the PBMJ Ab m x, centrifuged at 1000 rpm for

1 m nut én agBglecdenBtibatQlrialenBiéQempare the ADWTSactiVily 8f sublots
of the Abl that differ in their sialic acid content following a lectin-based fractionation,
Abl MAAB (43% sialylated) was compared to the unmodified Ab1 lot from which it
was derived (Abl PBS). In a second experiment to compare Ab1 sublots that differed
in sialic acid content, Abl WGAT (29% sialylated), Abl WGAR (40% sialylated), and
Abl WGAB (32% sialylated) were compared to each other.

The results of the assay also demonstrate an inverse relationship between

sialic acid content and potency in the ADCC assay regardless of the manner in which
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i ncubation time (4 hours) is known to reveal primrily

cell lysis induced by NK cells (within the popul ation
woho@EBMZscel | s), which express FcgRIIIT A, rat hepPCrhiamoby25906

macr ophages, which generally express FcgRl (CD64),

FcgRII A (CD32A), and FcgRII1 A (CD16A). The nunber of

radi oactivity in the cell supernatants was then

det er m ned using Topcount. The results shown (Fig. 6D)

o &, WRBRERER Bl ¥ O T A R e SR B bt bt
aﬂ:@uﬂta:ifdlahbl asiges it Lﬁﬁioaﬂ‘féu A1, GRled |tl¥eséa§1eté%f1%ﬁ£§ i

h sialylated and one that Is
t aﬁalgﬁg IA%# E%W@’ e %ipfe@a@fl fiaptigns derd pateh@rwitke inereabisg sialic
&0 E | e ADCC assay. WGA lectin fractions
aprggg}ﬁgFépgﬁ1galactosylated Ab2 wer e evaluated in

ADCC assays,| L@(}p&?xg{gfggwg 3 elrﬁ to?er[ @rggougg encgs in sialic

t he higher sia
agifl pﬁl@gt%l’wqrth eqmpawatls emz}hgatlaally-lfnoﬂlﬁed iafbfl ﬂﬁ@@%sml@lawal? hfid Ab1

oSG ATRL, SRy T in

FioGA Bagod. | T I08PBMIRSH A8 ERn{ @M0AR viRoWRInd i ed %o{o
qmi riant needlngeto be at approxi mately

al%’lfﬁ? aeﬁﬂeg%@?n%ﬂﬁﬁmwvg amsunthafitivaicd ddsl sihl gaasz(éq (fully
g @ftbHted &d%@l‘ﬁ?t\é@)t Aﬁﬁgﬁtl%ggégﬁaﬂed" %ggﬁﬁ’ %ﬂb&g

results for all three AB consi’s
celly §¥P1ﬁ$sglﬂeﬁ\mﬂaew@®d aécombirstitingandENE wesusas SOt &lredls by

P B e o il Rl Ao R BB Ao,

ceatrifigadt ay lﬁ(ﬁmrpnnfw i1ahinGte piiddn&®aicg At 3P Hhhendhs. Th1s

hy onsi stent relationship
iR B Bl 5 oo rrorgsf DBeF oS Iysisrieced by NECBAs

ng{ m, and
13 PR NS 00 P 0 0%
magspPhAGEs, Ahichrgeselty expeésy FojlIqODBY Imwmt(bmm) lag& FhyRITIA

dth 'yl at
(B 287 miub of Flfscpnek dhaselsppemeanapen theadgiongined
usir%\lﬁip‘éomft MS@% éh\'S{vE)(Fl gl é%ﬁe gég&%\@%ﬁﬁw ofthad 1%depen£nt

t he exceptlon of vari ant
CXRFARGE RO lﬁ»é}segtP@rMGa frnmtdlff@reshimom ahl ehen owse than 1 (-old

th
Zhg;l@&ié%lgagiﬁh&y &Bﬂ&ejﬁﬁys%s)’l?/&%ﬂ?ge%%\a %VF f}{' %glx]@&plﬁslg gg‘bghgt is a{most
esialylate

Other pairs of Ab preparation were also compared in the ADCC assay.
WGA lectin fractions prepared from galactosylated Ab2 were evaluated in ADCC
assays using Ag2-expressing target cells. Again, the higher sialylated material was less
active, although there was only a 4-fold difference in their ECso values despite their
dramatic difference in sialic acid content (5% vs 67%). By comparison, the WGA
lectin fractions made from Abl showed the 41% sialylated variant needing to be at

approximately 6-fold higher concentrations than the 29% sialylated variant to achieve
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FcgRI 11 A-positive NK cells, the data inply that,
whereas the presence of sialic acid in the Fc

wobhkigoeesmsechar i de enhances binding to FcgRl, it BCT/US2006/025906

presence significantly dimnishes binding to FcgRIIIA.
EXAMPLE 5: BI NDI NG TO H G+ AFFI NI TY CELLULAR FC
RECEPTOR Binding of test Abs that differed in sialic
acid content to high-affinity human Fc receptor, FccRI

sured using a conpetition binding
téeggrgﬁrrﬁé%deg%?fg‘ggyﬁlél I s, a human nonocytic cell |ine.
U- 937 cel cdere cul tu in RPM 1640 nedjum w
ni M L- gl utam Sultfﬁﬂ?ﬁ g&ﬁﬁﬁw‘b@fr‘iﬁﬁ%éon%ﬁﬁlﬂfo%oﬁBé thet higher
le‘vlehssckt‘chalﬂhmmﬁt Rhe) Eﬂoélﬁte@r‘bwtmf‘éﬁﬁ@édOAD@d Qctﬁv%’t;/o%tﬁéugh not

qﬂg? él'fg nouse/ human | gd@ chineric
Patyee the fiifergnocobervssn thy awenitusls dheregeniat ABE(I aldziezstytamd in
siali &g |cBﬁt§ntQﬁttﬁeVAB iﬁr Eraglg %ﬂ‘;@% {vgsg% %oﬁs?s?’e% Te r«ﬁ OPIS}}I% Within the

resus ended at Ies
%Mltmgmtge@@be@therﬁ@o Mhlkukd weneeylﬁﬁallyab B ng/nﬂSQJ ®g/ml, 2

%A*Pf SR8 9 S " DA "Bl 2R e b v,

respebtivelyhi Ehael‘esﬂﬂts RitBXhe @Bh Cifhctlblﬂsdél&ﬁt:@ﬂ" rﬁQ:a t}’i@tssmlylated Ab

Rre ﬁ‘nxed galrng anmount s of unl abel ed
PEBHpaTs SBeGieN with vauyiipg) lavelst eréDﬁﬁjaumnas It is

Gl that, rwlﬁl bh‘é' u
n dglglﬂ% t aa vith eélﬁ@li)tug? eo'% ofﬁy UQ g@tﬁA@ >§]t6 [l}%sva\ﬁﬁﬁt% anlglyzed here

teP geh0t i ehowaditferengss i the ceximanilorl of 1ygs ﬁcln@fedi Cel I's
were then incubated at 40C for 16 hours. Unbound |IgG
was 1 enpvagcedhiswaghidef méasiringeADOO atiditps pirhaiilygediated by

| at m The nunber of
L e
he G ol dhl
e osaeeide R MR hia Fo Bt RE biEttrbl ioiiciy fifngshes
bingiag kt BWRAHA| nity FcR (CD64) on U937 cells with 5 to

10- fold higher affinity, i.e., Abl &S2(hi) was

EEAMPEL - BINRILN GTe-HIGHMFPINITY CEMIULAR FC RECEPTOR
concentration to give the same degree of inhibition o

i odi nat edBiAdidg bf testi Al thAllifféeed phoMR It oARhEGIARI- ﬁfﬁmty

d| ffPer ence from ntreat ed Abuwéldat a not shown)
U0 e regsRi o ey B ]%@‘Bg‘é?ﬁefé% XEiE @ Compdﬂlﬁldndnndlng format
ngum% S
0 9ok 61[3”5 gulg%gl;uoﬂé hln? @ZZ Felézw%rgﬁbll eé) 1neRl§M?l64O

medium Wlth 2mM L- glutarmne 1 mM sodlum pyruvate, and 10% FBS in T flasks and
maintained in an incubator with 5% CO2 at 37°C. Ab2, a mouse/human IgG1 chimeric
Ab, was iodinated using IODO-Gen precoated jodination tubes to a specific activity of
17.2 mCi/mg. U-937 cells were resuspended at 6 x 10° cells/ml with fresh culture
media, and then seeded into Millipore 96-well tissue culture plates with filters at a
density of 3 X 10° cells per well. The cells were not pre-treated to induce higher FcyR
expression. lodinated Ab2 was pre-mixed with varying amounts of unlabeled Mab

competitor (the test samples) using culture medium as diluent, in a volume of 50 pl.
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Fig. 7B shows that two different lots of Ab3 differing

in the anmount of charged oligosacchari de species
woO@Elgrsaci d- cont ai ni ng speci es), being eit hePCRHS2F06/025906

the total oligosaccharide or 42% simlarly show that

the |l ot characterized as having higher sialic acid

content has higher affinity for FcgRI. After observing

the reduced binding to NK cell FcgRIlla by antibody
content for two

. ;  oh cen T
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wever,
Sh MM copterf finity for the FcgRl receptor on human U 937

cells did not follow the same pattern for Ab5 or other
Abs ( dat aFigotA stivovarthat, ddmysiral tb AIeGD @loashlichsld), AMIEERR L)
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chtiged Bligdsacohhiiddspeoies @ialie inECcoﬁiairQ@%%Eilﬁgf i)éjﬁ%ei’iﬂ%%% of the
ol e 5%E|§Hyl gted,, or the fully sialy fe_ _version -
Bl QEpnsagehanifieor 44%e, wistilarly sheve thatithe dotsharmetesizadrs haging hijpder
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ee at 0 24 hours,

by retro-orbit urs, 5 hours,

72 hours, s.. 14 days, and. 2 1 days, and then a

t er mi nal ffe(r) g%%%?g é& f ?%‘ﬁe%ﬁleP& ﬁ%lNKb%?H@&?/%IHBLbY antibody
prqparations with hipe(Halz- RRESLREE F7 0o AT r1§tu9eﬁ %XS )ﬁ?ﬁion

Serugaxgs eégpared fromthe bl ood sanples Phe
VaLBHE et ? L0 o ExgmReS, Fég. iSA. andd)sibe pnssitebityuha dhaisFaogwas

Bl k1G4 ief -wel | El A pl ates. wer

du%él;c r'st 9{:30%285’[\%1%%%301; ?F%\%g{l Yhe n%gatlveiy—chargedgla?ic acid and ?he
negatively-charged cell surface was considered. However, the inverse effect of sialic
acid content on binding affinity for the FeyRI receptor on human U-937 cells did not

follow the same pattern for Ab5 or other Abs (data not shown).

It should be noted that, whereas the two Ab1 samples differ in the
absence/presence of the NANA form of sialic acid, the two Ab3 samples are believed to

differ in the amount of the NGNA form of sialic acid (produced in mouse host cells).

52



10

15

20

25

goat anti-human Fc anti bodi es. Varying dilutions of

the serum sanples were incubated in the wells for 1
waaw7/0as786 oom t enper at ure. Unbound pr ot ei n was PCEMS2®6/025906

by washi ng, and bound human Fc detected using

enzyme- conj ugat ed goat anti-human | gG anti bodi es,

foll owed by the appropriate color substrates. The

results of the study are shown in Fig. 8. The

cal cul aM&Ml&gﬁEf%?ﬁtﬁﬁgﬂl}ﬁ%@W eﬁ@?&ﬁﬁ;ﬁﬁnhfﬂg
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enzynatlc

Bl iofeibbyiniabybRiag: hERSRHIERR dTnd ApiNGRRET U

aore asured usi ng co rc
cofffimned i g%S&S‘%hélﬂg%r%afrwe I5f/(531@:11§’13te|dl or tha fidlyi sr&ylhte@b&smn

escribe

~5 8% \winlyl xipately one
eele e diese el SpadioR Pl ol RS B Indi: i y

1n?r?v(§ﬁ,91{s ]%l@p@lma@qzolleh@d MG@I(BMlth}blé’éﬂls dﬁ}/ﬁodorb %fh%:ﬁgs iﬁﬁgurs
TIRR es r oxi nat 1000-fo ess
TZIRIR g, gﬂg@gt | ony%fangﬁg’ ééen@%é’?{%%ﬂ@fﬂlomas taken

than the ¢
byagligepuaeting frem mtmeﬁhaﬁb@ YShRME ¢ d% hgu lS?I%u.'rrP?ag ogprepared

h t t of he e
0 BB L Rl 1 et et

lallCc acl

a ooformieﬁarEDI(SA CBnéﬂ'WDUJW@H@ ngé‘cg XIIC%T o%te(ﬁ hpolyc{onal

ser af t ect| on of a e con
gogt ealng ITH Z’B agu digsy Varygng gﬂhg,tmm oﬁﬂle Geraﬁa saféﬁ)%é hege feytakd
in t@;lé kvellg_ﬁﬁ 19RME 11658 &&9&9‘%&9 Shy b%gxy(ﬁ a%v?gm%%&iﬁgit Io|03

was | njecte

Abl
Waéa%/aed hownd hamag F«t@ismcmﬂ i) agé@ & I
antiHo8 % k anot hgr m ceh]%(raf g\;é%%@a Uﬁ%ﬁg(}
thef% ﬁE} %?ﬁg‘é %q{ogréas;e%or sybstigiesnas prepared from
each b|0ﬂ{j sanm and re-purified fromthe serum
usi ng an anrf"?“1 tai}e%@WumFaaécThecalhdated\bﬂea\éﬂder

th BC) e 95t 5
1-:;919%3?' g)edggAfn rlgﬁ%glggzm\%{r@ Trche Sif 5‘§8<aawoﬁ¢g@ 8L

and the
.3 .
107. This showed that a higher degree of sialylation in the Fc oligosaccharide was

associated with a faster rate of clearance in normal rats.

In a second experiment, normal mice were injected with a single 3 mg/kg
dose of Ab2 enzymatically modified to be either fully asialylated (G2) or fully
sialylated (G2S2). Human Fec in the serum was monitored and measured using
colorimetric ELISA as described above. The results of this experiment are shown in
Fig. 9. After a period of approximately one week, the Ab2 G2S2 began to be cleared
more rapidly from the serum of the mice and by 20 days the Ab2 G2S2 remaining in the
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rel ative proportion of various glycoforns determnm ned

as described previously herein. It was found that the
waabamossy| at ed gl ycof orm that | acks sialic acPdT(US2B6/25906

mai ntains its rel ative abundance over the 4 week

period in the mce, whereas the Ab gl ycoforns

containing glycans with 1 sialic acid (&S1) and the

gl ycoforms with 2 sial i c acids (&S2) cleared at a

at e, si.al Iated Fc-.cont ai ni ng

g ‘S?Sn%ppﬁ%v%atsli‘HBW a3 Bt FrrmGtonapAbs-C

asi al yl at%(fl or I II |.I lated corrp03|t|ons

EXAMPLE 7% ALK HEREFIARN it aspla

Alfogher df5edt neadleEBEt Bﬁﬂle féﬁ%&l JF sﬁHE’ ROl tcoﬁtﬁﬁ vHE‘?x‘i’af piyhat
t he. change in sialic acid content of n of
PRt et ol CiReEES Q@@dﬁidﬂgb@m;’@m stwicleb fnonmmm after

ikjBRicR M b s EmPlk t bi val en
ant i bod; es glng&%lg}ng\évﬂe%r %a% g@%eox%rr f 21 glgean &ihlned o
agpdosyl ated Fc, the effects may be mani fested in the

avidity of the protein for a specific target. The
exper i mentBe sametHeieso gaxeoplyeplyesglated pk@arition bPAb]?Was injected

PR AR P AP v o S hoGREe Bt dose G620 Bieikg: djood ws
c@ﬂefcteldlﬂcyn Binfled 610ddy3, afdthersuthicaes d@ﬂtlil gagxﬁ TheT%ﬁég "rﬁﬂgee op day

Q expr essi ng cell' Tines used in t ove-
\g%w:ge s eaphi boasi satripteand o'5lzlyrs-pugifie@ §bnd the serum

usthé heERNELIHAFPOGuRA Qéécﬁic@f gbyz{‘/rﬂe?f%g’ 04 he{auqsr?f the Fc

anti gen binding avid says we
glyerrsex e r@'r}i)uflﬁﬁdrébl samplemwem tlmmem.]fyzédﬂey HBUC@hﬂp@Js afld the

f
reé}g%géﬂpto | on 1’10u§, E%Wgﬁggé\g 'Pe%pjlnﬁg flq@esg{gbegl)pﬁwé@gs }Hgirem
cells in lt,[he ?gagﬁ‘)ﬁoflvar rmunts of unl abel ed
test Abs. I oaiJ £alagiogya 9fof'lﬁéh4tclﬁf@5§; giplic acid
(GASON athintyieg s GRS Mdniamie o@eﬁtﬁ@@v@eﬁ g@ﬁcgd MithymBe, v’me eas

gbgég The surface TNF-expressing I's were seed
the Saberms;coiamingcalyeans @m& legiadic aatd (62S0pendabe glsfcqifenns
wie h'smh@%ﬁd%zs% glggéa hpégaagg }%Bat 180, 000 cell's per

um w t S. The appropriate
amount s

I 251 -1 ab ttrtln

tost Abs o PhMESIRAR LGl Bt s Aaprr g ol
lifaghamagiobdagedor mmetidlly sialyistepbahpssitivese | ncubated at RT

for 2 hours to allow Ab binding to the cells. The

EXAMPLE 7: SIALIC ACID CONTENT AND ANTIBODY AVIDITY

The results described herein support the theory that the change in sialic
acid content of the Fe-glycan of the Fc-domain (dimerized hinge-CH2-CH3) will
impact the entire protein. With respect to the bivalency of antibodies and fusion
proteins comprising a glycosylated Fc, the effects may be manifested in the avidity of
the protein for a specific target. The experiments in this example were performed to test
this theory and, further, demonstrate the specific effect of sialic acid content on target

binding affinity.
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cells were then washed three tinmes with I MDM 5% FBS

to renove unbound Ab, and the nunber of counts bound
woaod7hvessel | s det erm ned using a gamma count er PCEaIS2086/625906

variants, Ag5-expressing cells were seeded in 96-wel |

tissue culture plates at 186,000 cells per well in 50

m of DVEM 10% FBS. 1251 -1 abel ed Ab2 was prem xed

with titrating amounts of test Ab and 50 nml of the

m xt ure agdgech € - ing cells. The plates
.V\@r e incubate g&ﬁ%uﬁ%gﬁ‘@g&ﬁ?gF%aWS A S RRPSRREISER dinprgused
1 e@h‘i’ea‘izt’s?%_ﬁdhCC m.esaﬁseWb&usaﬁglo}ﬁ%ﬂBigg aWBYLoltB® Bor differences
veshadid S M.t h . o FBS to renove
“Un bo_ﬁn éiAé(? 9%%%%{31 éheﬁh%%d@g @dityp d\spaystveere hesformed in a
cqrapdtigion gommati inewhids bn¢ oAthY aBABIa6 08 - (i8S re
kéaﬁsatteéjg nddu | icates o? quadr u al ?ggt‘%;s,(eland rbgélﬁ\%?sor AbS),
own: are” rOpreatet Vs ingpbatedywith ithred dypenxpessting cells in the
presanes iofwhit dA8urfld ' L.ndin e en thes
rohest san‘plygnsg was Si gﬁuﬁ@?ﬁ%ﬁ {BES:’RES'O.I?)%B‘%L)@# 2ﬁ’s’gPr§B"ﬂ§‘?§}’ the
odogen pethyd, secrqiganeray ntel sieyifierttivtysefmoaiCiaguar es
F-test. The results are shown in Fig. 10A-D: binding
by radi ol%eﬂugdceA’BNFgeapm?ding eel]prvfaas segie€ @ b6-well <88 culture
1RE e natural variants as
D s et B WRlio i R s S of QRO eellsnss wod, in
IVAJH. weimssith 0 Al he Wpfropias Sl o ! £8P ien
ﬁh%[agra | yari %%s as conpetitors (Fig. 10B); brdding by
Fadr GISBEF ©F 5% ibs a)ﬁlélthEl Bwpressided) ta el appraprinteeA g-expressing
cells. eHenigeviverdihabel-g I Ln-derjved variants
ors o84 RP for SI ngﬁg%‘ﬁo{y i oPlgalélgé%lthﬁlﬁgﬁ% olhe

omget'tors(Figr. 100); bin y radi
CCRYFTEBFewathed thisp Fisnes with Ve SBNEBS 06 ramdvahei8ehd®RB, and
Ab

thd @&k j ' as, conpetitors (Fig. 10D).
b ndieﬁSﬂﬁdn}slsg‘%“g@&‘ggéa}si%%@n?g RIBS ASPIERCOdRiEL b e
addi ng 50

TNF or apti - ceated on. EIA plates by a
m  of Agp Eél:r Aggfﬁaﬁ?%s’ég%{ﬁxpfeﬁéﬁ’ﬁrﬁeﬂﬁ W@Bﬁe@%dea&é-ml tissue

culging platesab 286,00 ¢dlie ppt REIes ﬂ&fbmgﬁg i Tha, wel |
wer e washed and then pret rea%ed W t ’2‘8%#:3%1‘ 1373)%%%&(?‘%2
W Pi%%cg‘éflﬁhttiﬂﬁtm& apB@Ite of te§t Abund &0 |ROFtRe Mixtiu® #8ed to the

i i e e
L B e B ot e

. et@trhined
us11vg:al @mAIgd’l Splm(;c_él{ eS;uYzEFe@ Wl dhaded aﬁplgteg % qzllagr%gﬁgatgs? and
I‘eSIﬁJ[S s \c/>vwn are }egrelsgn ativoe of 3 or 4 independent experiments. The difference in
binding between these test samples was significant (P < 0.0001 for graphs a, ¢, and d)

as determined by extra sum of squares F-test.

The results are shown in Fig. 10A-D: binding by radiolabeled Ab1 to
Agl-expressing cells in the presence of unlabeled Ab1 natural variants as competitors
(Fig. 10A); binding by radiolabeled Ab5 to Ag5-expressing cells in the presence of
unlabeled Ab5 natural variants as competitors (Fig. 10B); binding by radiolabeled Ab1
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the coated targets. Wells were washed to renove

unbound Ab and t he nunber of counts bound determ ned
wagbergosrsgamma count er. Bi ndi ng of pl at e- coat e#CAS2106/025906

sol ubl e antigen. 96-well|l plates were coated with

sialic acid variants of Abl or Ab3 and then incubated

wi th varying anounts of radiol abel ed sol ubl e anti gen

as follows: (a) bi ndi ng of radi ol abel ed soluble Agl to

A SN M ts“pk%‘a'en%ea&p@faéeasé&a Aagin-detved variants as
C¢repﬁttitcrrs f(F@ctlDG)]i’:‘iﬁﬁding euyls xaaibfabiﬂ@a dm%t ng&ss%g cells in the
P LB R B A P et S 00 e

wi th radig] abel ed Ag_and 100-fol d excess unl abel ed Ag

wer e done2? SIaglo0HE Phessdigard fRegomsbimantrgplubBaiplFes anti-Id2

AR S L o A s

well and mcu@aingahmblmee st 4% overflighte MO WwellsPode Wh&le:ln\&ecﬁéh pre-
ant ari son of the

tr%aa?c{/‘gggyégvpﬂgofgq}ﬁ%%fpe&%g %glgtgq g%gﬁg r%pt ddioyt ptcRT to minimize
nITRPeEiFis IbiinoM 150 FQAMRDN o M2R1 lg%lﬁdl Kﬁ%%?re?rggﬁcgwgﬁ&gﬁtmg

following a prelimnary test for ope an

ABOUSTRTD ASDEttivtedent Afocprelalrat@nm inCIMID BT 5YEFBS)Mni50€4 of the mixture
"bottonmt for

ym n testing a common
PRI BB G i o Bt g A i 10
ngéml inedl) welfs. drtiefp l&é.sﬂ@@r tigSibhied
o uar ese pF t est |er% G aphégg?ggfgﬁo%wgﬁ(gg A%)glﬁcﬁng to

th%fc oite‘%) tﬁge%swé%ﬁw ¥ieHreVathetl go gemeve wnhoundndb aad athty aember of

coits GEMINRAS mRIdIRES da %%%r&,ﬁh% by CPM because the
standard devi ati on I ncreases proportionall y to

: tSS ’ g‘f:n glfédlﬁ% of él%—cg’gljgh %%? g éo‘f#l hie nt%og?f n. Vg‘%-w ’ | o‘fréﬁ gere
coated i threiatic gcgeflaﬁmtsmﬁAbhoﬁAmeBméﬁ inQiib & Wik vé&lﬁyinﬁ ah%ﬁnts
t gt were used in the
ofz@aﬁgég%ggé@;b f}%ﬁ% @ﬂgwé {E inding e adtonabelod e mibledhal tp
pldsé-nchtekAbt ﬁatﬁlfaﬂﬁzﬁlaﬂfbt ‘Bﬁldﬂdftdf r@cﬁ&'dﬁelgﬁ go@l!l‘tﬁe A gri t%or %la’&e—
L

coat%{i)i@@i th%/mt an Abl - 20
g d Factionagss ‘faﬁélﬂts»v@é@ (¢)r’£dll‘1chtlg ﬂfg@dwbbbleé séloblmA g3 to
pla@@@oa@ec{ EbD1ed@BfractihGied R arf) alla¥§lfee§ 1rfc):gbaft1%¥1£m qh raélcr)]labeled Ag

and 100 fold excess unlabeled Ag were done to determine nonspecific binding.

Samples were tested in triplicates. Ab2 variants were not analyzed due to unavailability
of soluble Ag2.

Statistical analyses. A difference in potency between antibody variants

was analyzed by comparison of the curves using simultaneous 4-parameter logistic
regressions with a common minimum, maximum and slope following a preliminary test
for slope and range given a common plateau for a zero concentration (i.e., always
assuming without testing a common "bottom" for increasing curves and common top for

decreasing curves). Significance testing was done with the extra sum of squares F-test
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pairs of |ectin-derived variants showed simlar

results to the Abl natural variants, i.e., the higher
weoizedyostsed Abl - WGA-41 was required at 4 to 6- POTAIS2006/025906

hi gher concentrations than the | esser sialylated

Abl - WGA- 29 to achi eve the sane degree of conpetitive

bi nding (Fig. 10C), and the higher sialylated

Ab2- GT WGA- 67 was required at 4 to 6- fold higher

t.i on t n the I% er sialylated Ab2-GI-WGA-5

if B e v, & Baplingly O bHeesaneosas fubasigrisoant. Analyses

o TP @e Wéipkted GnyseAbby a;tm%e%aﬁ(s%fﬂlgg Ciﬁdéﬁ‘dt vigRer cpm

anmounts of sralylation was al so obser
INCYS3EsS PRORPBIOAMA Yo it gnesnndien dhe CRMr epetficiqg aifubirietion, CV is

Qﬁ@% tigen or anti-Ild Ab) that were

IrTTTDé‘H)tl'O ize Qﬂ 96-wel |l EIA plates (Fig. HA and B).

These resgl gusﬁsshowed that differences in the extent of

Fc S|alylarron nay i npact binding to antigen as wel |

as to FcgRl ut that. th ent..of sialylatjon

does not |rrp% ntbl lfl%g)g’r?ngfeﬁtelpﬁ orpped-ip|a cappet y‘ﬁrbmﬂwnhthe
satne A pexprevsinbi thigeB ellanigetwdit Bedeh tlid ADTM@kda¥ expectedly
that l?]gégased Fc si IyI afl on, may serve to reduce Ab

Bheqnsisiangy | mdfe lisHripaseingigere wah ahpyt Zafedd JRsgaffinity
tlﬁhn abnaot grel 1o Agur f A6£28NtH Q@d?ltragtesslgll 6Gdd ) 1{] ﬁm th%f was

flexibility coul |l ead to nore nono ent

mdé%l@g‘blﬁl%aé’ieeﬁpm(hb@ﬁ (E@I&Bt)y)ﬂbl aamervgxaty@esapﬁrfogmad with the two

t it s on-the
P el Yo B Bl e 47 Pt AP B B s -
theelyi g]?rwlﬁgwg P]f‘teld W41 kvg)&lrbqﬂlteﬁyat dbtat 6—&"618&11@11;? lcgl_yceﬁﬁafhons
not nee o) fo achi ev X1 ma I nding .
g thy Je SR ablPearashia SiueetacBmeviRartert pndbetitive
b}ﬁblnfg| (®1. bdC), tayid e 19 EHes sﬁ[ylzitéﬂ Aib@»ﬁﬁmnﬁhmaﬁfe&ﬁlwdtax 4 1o 6-
es were affected CS|a%at|on t he bindi ng

fi qlh et GongtgHeRs thanthp épsmglam@@ Ab2E T WieASUFig. d6D).
purely nonoval ent binding affinity. The results indeed
showed t hiaferessinglyn ghet $amwepasiain of décredsed ibindieg ty Abl and Ab2

i rence bi n
Vé&ﬁﬁl S?‘g%}?%e an%]&\{gg% gatlﬂétr?oél ‘?A%Sr%m &SSWF & %ﬁﬂegmems analyzing
blddi‘rrgéo &mg@s(sokmbbrm&dnﬁiﬂtnﬂ@ﬁ[geﬂ ar basti-0f AYRthaeREr® ilfhobilized on

o STy Pades A8tk Buerbi: rabutonis H dibensssn the

exdtént Qif @'s[bﬂiylﬁﬁbﬂ P Rhdo? Eﬁd ?rtg %ﬁt?%e&lcﬁl\ilélfség tfo%ﬁRﬁfA but that

pl at e-coat ed) were not erences Inintrrnsic
thaﬁxtem efisidbdatjpsedpes a@mrrl?acb aahgnndimtimgmf dlbAbet .
Therefore, the differences between the Abl and
From the data on immobilized target binding, it is believed that increased

Fc sialylation may serve to reduce Ab hinge region flexibility. In the case of Abl and
Ab2 binding to cell-surface antigen, reduced hinge flexibility could lead to more
monovalent binding and less bivalent (high avidity) binding to antigen depending on the
spacing of antigen epitopes on the solid support or cell surface. The hinge region of
AbS5 may also have reduced flexibility, but flexibility may not be needed for this Ab to

achieve maximal binding to AgS5.
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Ab2 sialic acid variants in their binding to

i mobi | ized targets is due to differences in the
wexbErmns®sé bi val ent binding to the cells. It weCi/use06/025906

clear that the invention can be practiced otherw se

than as particularly described in the foregoing

description and exanpl es. Nunerous nodifications and

vari ations of the present invention are possible in

w Dhi et o RGN e Bihedi A T oy oftsotsor
igripgie/Ending affiityethingts frere ztffﬁ&teﬁ(hiyl Bcnghljlhgord E&nﬁﬁ&lhgéf&é to

| ecul It
oA B et sbindy maseratost el ey, o

r@ultindeatehboed Bt foF #Hethike pmeaf%mcta&% v%hgﬁté’ #h%{ h%@ved
creased.ipn the Fc region. 3. The netho
dﬁf?é‘?“élasrfnt ’Eﬁf@p?éllts}l'éf%ce@@hg%thewwabelosieteetableaﬂlifdfrermes

b for
bl ek g S0 B 205 B TR T
Takanitog Rer, theﬁ@ﬁwhagenmstrmd tdey tifebgicts/@tbifting ®8wBbilized

4. Th thod of cl 1,
il i (gl odll ol e IO Mg o T
bétweeregich ﬁaﬂnymaﬁnd B8 &g dNEhFBIoRO thesBiECh&d bt ‘iﬁé‘?Abl and
of enzymatic treatment, enzynafl

co S|st|n
Agﬁ ﬁ? e\ IFF’ér Wipdiag to iemaikineditargeta i cpwltaﬂlffammés in

ﬂkhﬁmﬂﬁﬂwﬁﬂﬁﬁbﬁ@ﬁ&&@ﬂgQQantography, affinity
chr omat ogr aphy, ion exchange chronatography,

hydr opholt &1l a e- excl usi on
chronatograbh?%&%ﬁgﬁggﬁaﬁgﬁgggégggﬁ tkﬁé@ efvgige than as
Pastigalydeseribstl in the foregting d¢scnpd1¢nundr@allﬁpm Nehksuysed

taini rotein in_seru and

T 81 R U DL Biourien peiblio. 2t ofPoeabove
teanbirtps dnd) fthevé fateu, witkie fiRisfode e RN Ey BRI G1heat ment

conprises treating with sialidase or

sialyltransferase. 6. The nethod of claim1, wherein

the Fc-containing nol ecul e has a bi ndi ng domain

specific for a target, said target being an

i mobi lized target. 7. The nethod of claim1, wherein

t he Fc-containing nol ecul e has a bi ndi ng
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domai n specific for a target, said target being is
expressed on the surface of a cell 8. The nethod of
wobhei7rdzse wher ei n t he Fc-cont ai ni ng nol ecul e | BCaMWS2006/025906
anti body. 9. A nmethod for controlling the properties
of an Fc-containing therapeutic protein characterized
as having the biantennary oligosaccharide covalently
attached to an asparagi ne residue in the CH
i mmunogl obul i n domain of said protein, .
VHAT ISTORD O ATMEPG: an Fc- cont ai ni ng therapeutic
protein not of the &S2 glycoforminto an
ol i gbsastethodder dveirolling tHesirewtiticd! dr¥n @g_cgﬂ@in%qéole cule
c%gﬁs){ﬁ%&l%%nglt%cofgrm 10, The method of claim?9, ’
Fern sal 1al¥Aon ofi thgoligosacsharidea én ba&caegiomr e of
t he pr eertites ei ected fromthe group consisting of
reduced afti ]i‘ﬂdt@tc 4P IreireindbesialyReigRis ingreased duthe dic region.

act i yi in N e] | - medi at ed ADCC assays, enhanced
af f | %’n ttfigl Fbeﬁhéeg Rlaim d nwhgreiadhepriobértiys ¢amtratied aratselected from

theREPRIBAE ST AREESRL Sl of ?‘{?lfl (n tglﬁ {Ff:i[ilgf Wﬁﬁi %gg%f:ﬁfum

to the same Fc-contalni ng ther
repepiors XD Chl agtivifyo mracrophage T endoE 116 dctﬁfati%,%ﬁh?half’-\ﬁ'ﬁ,r Sl

aVti<!ﬁr§>,_con}/erti ng step conprises at |east one o
enZymati cal ly engineering a reconbi nantly expressed

nonggl nti bady, ~ using chromatography to enrich

. par ?tl: c 3?%1?16810§ & E&B&’fﬂs Whesip ghessialylption isn¥tred doastht wikdgbe
cgtiegibh by atieglst b8S @88 seldd | cel| Line used

od -9{5 xpression of t .hge pr gc% g?lﬁ?ﬂéléguﬁrgimﬁeﬁ%%ewm@%i m
T e’ﬁﬁ?@?@ﬁl%lﬁ%‘ilﬁ?ﬂ*@ﬁ@f thgmeqienpl e gamtic SeBigueRIohdS the
d1éduld) 1dc¥in Chf: p.... 1 gn- exchange .chr onmat ogr aphy,

" hydr ophogi C oi&)dr?t%eg?%%? i Jgﬁnlgﬁ%& t8§r|‘38g¥199n gchange _

chigmaiogsarityubydephohivantetaogemgttymath grapf @iARKBAG QT €l @i m

hrbgn i e _genetic engineering I ncorporates
ol yaé‘?gﬁh? F éhr%‘ég%% HEaeh iy usg _fg@%wsm of hmrotein ¢ulgring Rost
celfsruspé td preducafthele-FAMAL PloRith ééilﬁh,aﬂl%;é&bgsn% ShekNG o

var(fhcfir cterized as havi ng the biantennar

oﬁlpg‘_gg%"dwme covalently attached to an asparagi ne
res%dulﬁ1 in the CH2 i munogl obulin donmain of said

pr ot'ei T TRGAS afsiaing ¢ whorsm the gnzamakc teamica Enfiises treating

withRRlaRS W kHIPERLEIR. of the GRS2 glycoforminto an
ol i gosacchar%e %igflg%g substantially of the &, d, or

O KoM g -glhycoforns. _15. The met hod of claim
14, wherein sg(%fggﬁg -ltgfﬁ?rgﬁnﬁﬁ%gc'ﬁ?%?@nﬂ pelecuimbas grbinding
domain specific for a target, said target being an immobilized target.

7. The method of claim 1, wherein the Fc-containing molecule has a binding

domain specific for a target, said target being is expressed on the surface of a cell
8. The method of claim 1, wherein the Fc-containing molecule is an antibody.

9. A method for controlling the properties of an Fe-containing therapeutic
protein characterized as having the biantennary oligosaccharide covalently attached to

an asparagine residue in the CH2 immuno globulin domain of said protein, comprising
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of the properties selected fromthe group consisting

of enhanced affinity for FcgRII A and FcgRIIIA,
wenhamogdeacti vity in NK cell -nedi ated ADCC asBayaiS2006/025906

reduced affinity for FcgRl, reduceded ability to

activate macrophages, and |longer serumhalf-life as

conpared to the sane Fc-containing therapeutic protein

substantially of the sialylated &S2 glycoform 16. An

Sovest i . ' t he .
e P I i Pl B0 B o Rl T aliestetimigro
oligrspenbenids beipg ptbsiantiallyar det @232z¢4ly Rtk dh@ytoRant he

bi ant ennary ol i gosacchari de covalently attached to an

aspat@diheenetsd ofirdaiimrd, tihere@HRid Fonsiahiab ékzdtéln QB S brPhrore
o?ﬁ'e?m r{gtt elg be%ggmsubst antially of the S_2_ _
st a ﬂ%g 4 SyP§e e GRER eqnsising of reduasd pfiiiti fagFeyRIIA and
FORILIAI Fodl f L0l 0 RI1A and F 1A,
oy L L RS BN Rt et e Bl €l
FeyRA aombextedfability toyactiodte FREBhhages han SRsHeA R ntha1Li%e as
co%‘q:t [ chtt ghrmcro hages,. and shorter serumhalf-life
CORbEr 1841 tmp I%r%lé&}l%lpg Brapputiqiotsimot BE the 3RS ghyaugorm.
therapeutic protein substantially in the nonsialylated
a0, @ ,emeﬂfgzi Yiclrimde Whereinthe convertipg stepicnmpfisaslaglenst one of
enkymathdEIR @ Bink : target, bj.ndj ng .
oo g b DA e o B9 g oy e
chioraatggigplay to entick paitimnlaTglycufiens| asihdeall RragerbrabaUus ddd¥alic

b L e ey e

cl ai - erein.the praotein is indicated for the
tre al?B hg%’%”%ﬁmg\é\’% 138_5317“2'?655% g“eﬁ’%‘ﬁ%%%@?hy&?ﬂmses lectin
Hiniteds amatogtaphfiee et taR s apd L hydiBhdBidihfkdbigh
. cl altm 20, wherein_the infectious di'seases I nvolve FCR
hrOIgTAREY, P SireiRedusAn dFamaiogigplopsi ni zed cel |'s or
partli chl,es conprising one or both of viruses and
bactlér 3¢ Ffthod REclatmn &aivdherin tagereticangineening hongoraes m
gl¥doSAtARMrased2. The protein of claim17, wherein the
protein conprises a reconbi nantly expressed nonocl onal

ant i1ROf et ' }gifi d enzymatically using,
sialyitr a%%@"?@%%@%ﬂ% IOB%‘?W %fﬁf%‘?%qn%&laf%rwpeuﬁc
Prépinicopredtenzidrey heeing ithe tirfiénbtyyoligosaccharide covalently attached to

an asparagine residue in the CH2 immunoglobulin domain of said protein, comprising

converting an Fc-containing therapeutic protein of the G2S2 glycoform into an

oligosaccharide being substantially of the G2, G1, or G) non-sialylated glycoforms.

15. The method of claim 14, wherein said Fc-containing protein has one or more
of the properties selected from the group consisting of enhanced affinity for FeyRIIA
and FeyRIIIA, enhanced activity in NK cell-mediated ADCC assays, reduced affinity
for FeyRI, reduceded ability to activate macrophages, and longer serum half-life as

compared to the same Fc-containing therapeutic protein substantially of the sialylated
G252 glycoform.
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chromat ogr aphy, or having sialic acid residues renoved

using sialidases. 23. The protein of claim17, wherein
woheo7mostsei n i s a reconbi nantly expressed nonoeComako06/025906
anti body purified using one or nore of affinity

chr omat ogr apy, i onexchange chromat ogr aphy, hydrophobic
i nteracti on chromat ography, and si ze-excl usion
chr omat ogr aphy. 24. The protein of claim23, wherein
t he 86.fANWd-Yorkdihia L S0y R af finit .

: clgr omat ogr aphy. 25! M%%g?’g‘%’ éedlscﬁ agtfg Iteg :%Xshn% T?t?lo%ﬂ%?”éfi o claims
t'he protein is a nonoclonal antibody expressed in a
genetical |y engi neered host cell having enhanced
| evel s AsFessoatapning Sutrapeutispratej dizedicripaDey AR the biantennary

oA Ao RS SRR o
Ingingekdolin domeie of ssdpendih beiak bashRbalPotfle B3Rg glggjlgggds
sal

residue.in.the CH2 i nmunogl obulin domain o
glié?%?‘é‘?a AVhsERI 3pid Fiereontaining Hrgteinhas hesluersimfniat for FteRATCahd

FEPRITA! refced ¥ er e |4 . Fc-containing .
F%t ein hgg abét%ﬁ n%e g :fnﬁ‘i%fl(}d@&%@ﬁﬁq’ gobgneed gfﬁmty for
cFBRihdnded ariligne aetiaed idrbphabes, M G6 -g%ﬁﬂié LTl ee:
to%ss%s . rﬁg&%ed af fini ty.rf%hragl:égRl, &tér uce ﬂgg?iﬁ?o);n&aﬁed
4 PfRoEign FSfRa 5 esontagmingshebpmige graen suhstalifily fuethe non-
sialyzlmﬁa@ggtlpolt@pgl?@ﬁg £-containing therapeutic protein
which is substanfially in the &S2 glycoform 27. The

pr ot1gi Th i . heh. i.s | ndi cat for the .
treat rreneﬁ;rg%hg%ﬂ(%%%glyf e: ‘%{élencf ﬁ? t%ﬁeé g?‘f’glﬂ’é’ tg?]fj‘rget binding
dopipitthapretein an inmopiliat@iargeaf cl ai m 26, wherein the
oncologﬁ-related i ndi cation is Non- Hodgki ns Lynphoma
29. 1§héheprotasn of dbincl Biwhen thelepQibBubdisy @l%%hﬁﬁc.fig dd?ndaqn of
thereﬁ‘c}t‘ém%gg}t LY 4 exB{?essed nocl onal antibody noditie
nzymat | aFSfy 2R gf‘u’éfﬁ‘%ﬂ 2tfUnsf er ases or sial i dases.
30. thﬁ Rr ott.ei 2 of claim. 26, wherein the proteinis a
r econbi &Nt Ty %o 2BY e 4w d &118nwhergintthdyordteimisindic-aet for
theutsatigend 6L01R610FD 8l affl efd K rapy,.. -
R o SRl b D Bsions st

i onexchange chronat ography, _
chr 2nthe @f(ﬁ@lﬁ)bf cRi 28, wher&it %e%ﬁfeggous diseases involve FcR

mediated clearance of antibody-opsinized cells or particles comprising one or both of

viruses and bacteria and the chronic diseases requiring long term treatment.

22. The protein of claim 17, wherein the protein comprises a recombinantly
expressed monoclonal antibody, the antibody modified enzymatically using
sialyltransferases, having particular glycoforms enriched using lectin affinity

chromatography, or having sialic acid residues removed using sialidases.

23. The protein of claim 17, wherein the protein is a recombinantly expressed
monoclonal antibody purified using one or more of affinity chromatograpy, ion-
exchange chromatography, hydrophobic interaction chromatography, and size-exclusion

chromatography.
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chromat ography. 31. The protein of claim 30, wherein

the affinity chromatography is lectin affinity
wohowressgr aphy. 32. The protein of claim 30, ROBUSRW6/025906

the protein is a nonoclonal antibody expressed in a

host cell genetically engineered to have enhanced

| evel s of sialylated orasialylated oligosacchari des.

33. The protein of clain117 or 30, wherein the protein

is Sgheﬁ,ﬁgg fe]%l?f, o ? ﬁé)%? arfg“ nglﬁgfna{/ébggpmﬁls gotin

aﬂhﬁyahﬁmmﬁ@;mg@onblnant Fc-containing protein
characterized as conprising an i mmunogl obulin 1gG

| sot 25) eTHdQpstein Flcladh 17 0a8dreia thd ﬁl@i%nf 8 9in¥hocBni b @RI
domai n, wherein the method conprises treating
e%msssa%%%gwwwﬂa igngingsrerehashclienving enbanved leyelgaf sialylated or

aﬁﬁ§hﬂﬂ§ﬁmﬂkﬁﬂ&ﬂﬁﬁm&ﬁé sacchari de chains attached to
said protein har naceut i cal conposition

ST SR A A DA R B

ohggsacpoa;md%vawnmattwﬂem aHl SEprgagind3 res diein PeaTigr ed by
. h d of claimz35 for treatnent or diagnosis of
i “@P it hisei progin being SHesthwaL B B appribylated ao,

Giher@? plyséfofing) WlleRilsai FeLeGHaihRglr&aih has &ﬁﬁﬁéeﬁsatfﬁlﬁty for
di sease sel ected fromthe group consisting o

Feyiy kA W%Ecv@myﬁ%md actawg/aznéﬁﬁaell-mdlaaadname rmayss 8educed

m. 3 e pro IS, used
af}: {7 eafi} Sh Q%d ttyg? 9&11' %&P*H’é? %Efse%’idgﬂ ‘g}l%?ﬂ e half-
11®’donj@>atedn6 tlﬁztstaﬂhg Fefcoﬂ‘éiﬁiﬂgatﬁérﬁpe&ﬂa PeT8h WHECHAE SiMskdntiSily in the
C@#g %?ggve colitis, inflammatory bowel disease,

Bceloinsease, and system c | upus erythematosus. 39,
The nethod of claim 36, wherein the protein is used to
t r ead/-ding Brtein f Pl P& vychris indieatecbior thettieatmient of oncology-

rdﬁ@yﬁﬁgy&gﬁaggg&ggl on30. A method for controlling a
binding affinity for a target of an Fc-containing

28. The protein of claim 26, wherein the oncology-related indication is Non-

Hodgkins Lymphoma.

29. The protein of claim 26, wherein the protein is a recombinantly expressed

monoclonal antibody modified enzymatically using sialyltransferases or sialidases.

30. The protein of claim 26, wherein the protein is a recombinantly expressed
monoclonal antibody purified using one or more of affinity chromatograpy, ion-
exchange chromatography, hydrophobic interaction chromatography, and size-exclusion

chromatography.

31. The protein of claim 30, wherein the affinity chromatography is lectin
affinity chromatography.

32. The protein of claim 30, wherein the protein is a monoclonal antibody

expressed in a host cell genetically engineered to have enhanced levels of sialylated or
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nol ecul e having a binding domain specific for the
target, conprising altering the sialylation of the

wobhkigoesmsechari des in the Fc region. 4 1. The neChw8205/025906

claim40, wherein the sialylation is increased in the
Fc region and the avidity is decreased. 42. The nethod
of claim40, wherein the sialylation is decreased in
the Fc regionand the avidity is increased. 43. The

net hod. of clajm40, wherein the sialylation is altered
aiabiatehligsacahaidse Fc regi on by at | east one method
sel ected fromthe group consisting of enzymatic

t r eat’Aehite Prateinefelaie Ifoi3Pi whareis dhaproteiieis selpeted fram the group
(%ﬁggﬁggfgﬂniﬁthg&pgrQ&SFhe mol ecul e, lectin

t ography,” affinity chromatography, ion exchange

chr omgt LG 1 ! - ) .
chr onat eyl BLEARIONE, i MEHREhE Pgmbisans Fo-containing
rettemghagetehizedescbmbiitieg s auintmrgl ebofin &5G isotype idotaaim of at least a
rotei.n, ¢ uri,n ost cells used to oduce the .
RSSO ey 201 O P QH S Sirc UL THG gt Grdog the
Hafhavithodnl eyt idi o @B sugf4esidis iR the YoRbacch@ d¥chains
43, wherein the enzymatic treatment conprises treating

afipehed & said prgédnor sial yl transferase. 45. The method of
cl ai m 40, wherein the target is an inmobilized target.
46. PheAPBUHAGeBicalqoRINeSILON colpr R Pletein progaeed;by the method

. . hod of
iy e R T e A
ant i BRAY - mdtRa S Wink VLN PodEEEEY BEInBEILaim 35 for

treatment or diagnosis of a disease or condition.

37. The method of claim 36, wherein said protein is used to treat a neoplastic
disease selected from the group consisting of a carcinoma, a lymphoma, a sarcoma, and

a myeloma.

38. The method of claim 36, wherein said protein is used to treat an
inflammatory disorder selected from the group consisting of psoriasis, rheumatoid
arthritis, ulcerative colitis, inflammatory bowel disease, Crohn’s disease, and systemic

lupus erythematosus.

39. The method of claim 36, wherein the protein is used to treat disorders

involving corneal or retinal neovascularization.

40. A method for controlling a binding affinity for a target of an Fc-containing
molecule having a binding domain specific for the target, comprising altering the

sialylation of the oligosaccharides in the Fc region.

41. The method of claim 40, wherein the sialylation is increased in the Fc region

and the avidity is decreased.

42. The method of claim 40, wherein the sialylation is decreased in the Fc region
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and the avidity is increased.

43. The method of claim 40, wherein the sialylation is altered from the wild type
Fc region by at least one method selected from the group consisting of enzymatic
treatment, enzymatic modification of the molecule, genetic manipulation of the
molecule, lectin chromatography, affinity chromatography, ion exchange
chromatography, hydrophobic interaction chromatography, size-exclusion
chromatography, changing the cell line used for expression of the protein, culturing host
cells used to produce the Fc-containing protein in serum, and exposing protein to a

varied pH environment.

44. The method of claim 43, wherein the enzymatic treatment comprises treating

with sialidase or sialyltransferase.
45. The method of claim 40, wherein the target is an immobilized target.

46. The method of claim 40, wherein the target is expressed on the surface of a

cell
47. The method of claim 40, wherein the Fc-containing molecule is an antibody.

48. Any invention described herein.
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