WD 2007/ 039818 PCT/ |1 B2006/ 002888 1 ANTI GEN BI NDI NG
MOLECULES HAVI NG MODI FI ED FC REG ONS AND ALTERED
w®BkNDIYB15TO FC RECEPTORS BACKGROUND OF THE | NVEAITIEMDG6/002888

Field of the Invention [000l] The present invention is

directed to antigen bindi ng nol ecul es, including

anti bodi es, conprising a Fc region having one or nore

am no acid nodifications, wherein the antigen binding

nol ecul e exhibits altered binding to one or nore Fe
ANTIeglEd BINDAN G MOIsECUE StHAVDNG IVIEHDTIAIEC RIEEGIONS AND

i nvention i %\ [fTERIFY BINBINEHTOPFOPRBUEPEORYes and

vectors encodi ng such antigen bi ndi ng nol ecules, to
host cells c%ggr|5|ng sane, nmet hods for naklng t he

anti gen bi ndi CHGG&UD[@ﬁDdﬂFtBHIﬂHﬂ&ﬁﬂﬂEHDPhnd to

their use in the treatnent of various diseases and
dis cancers. Background of the Invention
Eﬁggﬁﬁﬁ%Fng%?es provide a link betmeen t he hunora
nd the, cel | ul I nmune. s with.l !
000y * LT i SRS o R ehffBees, imctuing

r &ﬁib@ﬂ&s ) éﬂ'ﬂﬁlg 29 1eBiR@ hat DE OB ioZ thodd irthBRNSid thb@fit&ions, wherein
portion bi n to Fcy receptors chyRs that are

dtmfa@tlém b@rhn,g welspels sabibify alfered; tipding te onp et sipre Fo receptors as a
eltstﬂ? o&ﬁ%@tﬁ&?(%%lcggg %Jaxtelﬁlﬁbﬂq %}% cﬁ?‘él:tretcl) ?f@ @%gtnucleotldes and

ranu
phﬂ@@ﬁ )dn@ﬁdlﬁg Csﬁcli hatigdéra bgﬂingc elolecald, to host cells comprtsmg same, to

t 4 ans C r | pt | agép tbg gﬁglga?thlﬁ?cﬂgg? g&?e)éui)elé :qﬁﬁwgﬂgeodl A g el-Ic’eir use in the
1§é§)ne&%v%ﬁ§u4 é@&l%s) and[cﬁé%%lrs ,BE, @htggtor fun Ct i ons

medi ated by the antibody Fc reéegi‘on can be divided into
two categories: (1) effector functions that operate
aBadvgreund dfithedinnentsh ant i body to an antigen (these
functions involve, for example, the participation of
[0002} he coAptieorbes prozicakinkobetRgen rﬂ@fchlpnonal et Bye- ¢sdlakar ngmune system

b a2k 68t L Bl s Aok Bl AR i b regions of the

confriy b&ignpraiilRns, BESFSHeARE bilds e Fely rr%é’ép%ﬂs O(FcyRs) that are
and the ablllty to be transferred across ce

b differentislly pxpressad by tadlsinghuncFenmpsteantobiés. thonctscmytqrfcrosshnkmg by a

ot TR BT R A s o0

tcal tandl Rrah & @ipeiBAAMCEMticANo ARVl iNS bfcodfngC@dnks are triggered (Deo,
pat ogens. The activation of cogg;enent al so

st Mu?faﬂl e§nmeoli Fedarbded)o2y-136dp¥dk and nmay al so be
000,18 L 4T, BBk s S g v o
F’GeilfégoBﬁQ.O(Gb effe@88fungtions that operate after the binding of antibody to an antigen
(these functions involve, for example, the participation of the complement cascade or Fc
receptor (FcR)-bearing cells); and (2) effector functions that operate independently of
antigen binding (these functions confer, for example, persistence in the circulation and the
ability to be transferred across cellular barriers by transcytosis). For example, binding of
the Cl component of complement to antibodies activates the complement system.
Activation of complement is important in the opsonisation and lysis of cell pathogens.
The activation of complement also stimulates the inflammatory response and may also be

involved in autoimmune hypersensitivity. Further, antibodies bind to cells via the Fc



region, wwth an Fc receptor binding site on the

anti body Fc region binding to a Fe receptor (FcR) on
w@2@eloBesisThere are a nunber of Fc receptors whPChIE065/002888

specific for different classes of antibody, including

I gG (gamma receptors), IgE (epsilon receptors), IgA

(al pha receptors) and IgM (nmu receptors). Wile the

present invention is not limted to any particular

[FBSBAN BN Pé Rdbpier Bihdmplsitb ot Yhd Mtibody Beapidtinding eed Fe receptor

surfaces triggers a nunber of inportant_ and dlve[Pe .

KFoR)p gh cratelt eblisem gees a ineIbg 0k § ceisgentotewhich fge specific for different

dest ruct | . i icl f
AR 8 LI (AR 102 o aRga S e
GBbdpforbly ad [N (naetdcsptols)oWhikesthantredendinveetem thenet limited to any
cel[-medi ated, cytotoxicgity r APCS) el ease of i

i et BFhANIFRI  biRERS © pﬂnéé%& i FE FEGR1s Ol Bpfaeey triggers a
OI{un#l:{;E?UQP Qﬂnggﬂ! tN afld O@V&Eé odlolokggpdr]asp%ﬁﬁ%, Hchudied | edifment and
by eir speci

lcrty for 1 munoglobulin isotypes; Fe )
r & epitions of fatibodyGantd Ipadickss, alearanst eofi dxmupe seprmigRs, lysis of
for_ IgE as FccR, for.1gA,as FcaR and so.qn. .
cinopdeite g el by AR TS o wifi g g Py cotlmodiated
é%éiicitﬁ%%CCE@@l@se%ﬂMﬁbb} me@otd plackR@DBdnsfer and control
ca

use each FcyR subclass is encoded by two or three
gefiiespunegltbbalin prodaetiore  RNA splicing | eads to nultiple

transcripts br oad di.v [ i j .
oo 5E e S LSRR e AR e e
(fo8 YEG AntibEUE Be 26fdrEe YRACF i, doclghsiscF @R, ifor Igheg KvuR and so on.

é%ééél %ngflfrs‘égﬂ%f llhomqlga %é&”%%ﬁve? ‘%:93 %’%ﬁ%‘ééw EC6A), FeyRII (CD32) and -
Fﬁ%ﬁh§9§§ﬂ%? the two genes encoding FcyRI Il (FcyRIIIA
CYRI'l

and ‘B) are all clustered in region 1g22. These )
00051 f f er Batauke BachuBtyRo esbclase iexneadsd dyy e oxlthireegenes, and alternative
[ cell t S (see, e Ravet ch, ,J and, Ki net

AR sg&@&g ]%?ﬁ%ﬁg ﬁrBJrlt?plg :traa@ylp%sérgé)rcta\i%g&e)rﬁl?y liggrecy]e{ Xigoh&‘nés’ exists. The

bﬂg«%@é%%ﬁ? enddeitfd the BRI iends QiyRIANFARIBra@BIHCYRIC) are clustered in

FcyRITTA is found on macrophages, nonocytes, .
nedginral gXi.1 lo the( g acel ofchramasame 4y Bsogameaeneyligg FeyRII isoforms

Tafgoptn, PRARL o FRATHEY i 0%, QB SRR SRR b
[ @ TH YA clieiat lin sepsborTyoRl ThesardfférmuvRgsubbyples are expressed on
superfam |y (1gSF) receptors; FcyRl has three

%@ﬁ iUoW%{Kﬁl

I
ddrfrens celh tynes (eset e-gc Ravaichy W-ﬁ’-e‘lrftfé’yﬁﬂg 52%‘"01 9: 457-
F | a t RS 1 d ' :
Yy OBl AP, OARLBPS BBl op peurophs, wheras
r GeAPIDY ik Sfouhé Greanatraphabes, r moapdytes, (fagRal) kilke RANK} cells, and a
ifg%%?@g{ag%f %g&é%éﬁgpﬁ&%&%ﬁ téﬁecgrﬁgi%tﬁkbﬁrleéegly on NK cells, one of
non- d 32-m crogl obulin. WO
Rt S e Rt

[0006] FcyRI, FeyRIT and FeyRIII are immunoglobulin superfamily (IgSF) receptors;

FcyRI has three IgSF domains in its extracellular domain, while FcyRII and FcyRIII have
only two IgSF domains in their extracellular domains.

[0007] Another type of Fc receptor is the neonatal Fc receptor (FcRn). FcRn is
structurally similar to major histocompatibility complex (MHC) and consists of an a-

chain non-covalently bound to B2-microglobulin.



1/ 00081 Recently the inportance of the activating
receptor FcyRIlla for the in vivo elimnation of
wo ooon3ses | s was di scovered. In follicular PCT/IB2006/002888
non- Hodgki n's | ynphoma patients a rel ationship was
reported between the FcyRIIla genotype and clinical
and nol ecul ar responses to rituxinmb, an anti-CD20
chimeric anti body used agai nst haenat ol ogl cal
[0008]ml ' 9”R€€énﬁ§ fheamigoRancdCof &he alctivatBlg0REeHS ﬁﬁﬂa‘ fa8the in vivo
(2002)). The authors denonstrated that he e f| cacy
oehmmatmm b tusecs h¢1§hmas i msmﬁneénﬂs fm&imi:aygmHOﬂgkin s lymphoma

vtenl roBlrsPin e agtited,Bien Ay VB FEUER) echbpl g clinical and

pﬁlo'le%ﬁfa? cﬁfs@@ %9 Oﬂﬁnﬂhaﬁ‘ OBRZ¥ARED2HOEhihlteic” hAfbody used against
affinity"-FcyRI I la, which has a phenyl al ani ne resi du

ahammﬂt@logmsh mabgnr(ncmy RiGarafrehe- r:sa;l), Blvmi s99(3) 754-758 (2002)) The

arit account. for ni fican y
df“f’t Jf‘?fm&?tﬁtﬁ‘f ﬁ?agihef ‘gfﬁ"?‘ﬁ’e ‘ﬁWB‘&%PyWG? swdpagg?n homozygous
FeorFhd “lﬁgﬁ?@ﬁhﬁi VR oy RITE) @h418thrzdd) 4 VARt positiBh 188 (FeyRIIla[ Val-
Cancer Res. 13) 1'4664- 4669 (2004)). [0009] The
ab’je ﬁ)bsenvlaitnenﬂsshaterptggoas or Uonadzygadsefdr othe FEgwRI afﬁmty” -FcyRIIla,
in the elimnation of, tumor cells and sugl?ort th

i gbihitrae @P@ﬁaﬁe%.%w aestiomcyRfal hhs- kedlh Tisydissimilarity
afdel lroyacg%@e tF6Y Blel di o eﬁqlg@ﬁ@reﬁ%ffﬁl}ﬁ?& o %eogﬂtﬁ)%gg displayed by

activit route Inity towar
Fﬁmmlﬂhq)oamde domseruesils| (Dall®zzef fSecd atl., f Oneer Res. 64(13):4664-4669
rmnocl onal antibodies is the mani pul ation of their

ydrate noi ety (Unmafia, P. et al., Nat. Biotech.

[0009g( 2): %’gg (1%(8\% %g%ggtboﬁzgﬁhfa 6:6% i r'ggetr f;oglrFac'yRJéI l%t e ehmmatlon of.

S tilnort Eetld) andT h\@p&tgihycﬁsallﬂadtl @on@dlorfal aatibdHes aﬂAbs)w W1th increased
both Cy2 dommins_is crucial to the affinity to all
Felfmity(fondcyRilla, Wil heve 1rxg,mﬁved5b1Lologlqp1 acyiih (Qne route to enhance the

14%8%1 %7{9&2632%%%%@&9 é 4?01155%11}1}, ’g]ﬁ:d {‘fsc%gmi |f8°?(it108f‘ o?)fe rmonoclonal

eﬁﬁtﬁﬁ)ﬁ% fsumstm&ﬁﬁulﬁwxi @ttheif cafooldrhicS Rdictyd. éUmand P. et al., Nat.
180g§% 1087- 1096 (1994), Sar may

Vbt A 16 5;99@3&:&@@ Qget)c)l i ﬁlqlsCh@mrﬁir7(3!/é@6733-26740

E’Z(?%gf g‘g:%g{avﬁd g d ?zfe t iﬁ eg]sé}&gqcft 1gn Vé%’ E]e fa)é?{sg QBJ’Z{m both Cy2
eﬁoﬁbms id Eﬁl}:‘iﬁp{o thB%Yﬁmt]ch% a@lchK(ﬁs ((’13969 q\)I)H & Il@o&i‘son S.L., J. Immunol.

gl ycosyl ati on pattern of has béen mani pul at 8d by
eﬁﬁ(ﬂbéﬁﬁa@&lf{é%@)yh/bmyraaﬁf aazial pAtBMagihefh A5 HG639-60547 (2001)

hat d it
ogd, i 51 oo, FAOT RS herriFRal "B MG S L. - B Med
gzam,emma%e(d%iﬁmma/ *QP@L‘ s, MeAtnHnRmbl 39(5):633-639 (1992)). It is

proportions of bisecte non- fucosyl at ed
oW@@@%dcqfaWO@é@veCi nestesaechagifle ﬁmlcttgfrefwh ekl additgriof fucose and

T 8, OB OB Recer dla el eH B6EERTS, (19g9). The N-

Sglycb@ﬂatfoﬁspdtﬁeﬁl af en AU beshNgardpylhed Ust éxineeeihl the @B/cosylation
which i s _unable to add WD 2007/ 039818
prathvey 06 8 porspigien cefl line using enzyme activities that lead to naturally occurring

carbohydrates. The resulting glycoengineered (GE) antibodies feature high proportions of

bisected, non-fucosylated oligosaccharides, improved affinity for FeyRIIla and enhanced
ADCC (Umana, P. et al., Nat. Biotech. 17(2):176-180 (1999), Ferrara, C. et al.,

submitted). Similar results are found using a production cell line which is unable to add



fucose residues to N-Iinked oligosacchari des (Sarmay,
G et al., Mol. Imunol. 29(5):633-639 (1992). [0010]

WO poocosesi®ast to the situation with 1gG Fc, |itpE¢EIB2006/002888
information is available omMthe influence of FcyRIIla
gl ycosyl ation on receptor activity. The crystal
structure of unglycosylated FcyRI Il in conplex with
the Fc fragnent of hlgd indicates that the putative
cbdehydidate BoNetivkedl ofigydabdiariey gRirinadyl YGatet agihedsoat Immunol.
Asn- 162 would point into the central cavity within
t 2060 )F33FG3dAED- (Shields, R L. et al., J. Biol. Chem

o5y G GO B P 4, A e o
(inERgice 6% FRYRHLa ,glydabilhion? @h( Be8pibi 4dobiviti0 The Oci§sthl structure of

Thi s arrangenent suggests a possi bl e approach of the

canghuhsylated FeyBllE i eomplexbwith the dicefragmensorf Hemp| iadicates that the
formati on. 011] To dj t he.int tj on, be en ..
b 5 sl RS ph O PLSRRY ARSI a oo

| gye engQi %ﬁbi@;g Winish ey Re! baeviak peHisiab ORALSLE Nt J. Biol. Chem.
anti body glycovariants was evaluated by surface
PP S 1267 83506 @ 00DPRYhera dhd nigid coed glybans atipeltedito 1gG-Asn-297 are

SUMVARY OF THE | NVENTL ON, [ 0 Lent. 4 h
RISt (R0 B ehdly et s A2 WOTEH! Thid Wrangoment
adtlob &8s PSRN SrproRheTUhScHBEHIdH¢ Mbidtick 6f bE#lipddteins upon complex

wherein said Fc region has an altered oligosaccharide
sformefiam e as a result of said glycoengineering and has
t least .one 1 nQ_aci d difi I.oR, ej

oot 1258 a8 AR oEDF! LA PP so R MABEEIED romma on o

binBRERG: feReld biddMEsr SMeRkITa (REAR! @ SSRALAEI® e variints was |
antigen binding nolecule that | acks said

nodivaieddtyi sunfacd plasmen senaneel (SSHaaid e acelluliresystem.
gl ycoengi neered anti gen bi nding nol ecul e does not
exhi bit increased binding to a human FcyRI| receptor,

such as the FcRRIMMMARYeEFCIHY INNENREYBN b recept or.
[0013] Preferably, the FcyRI Il receptor is

| ycosyl ated sych that . it conprises | i nked . . e
100125 { goshedrarmadinest. the fvgation & ot o D esmeineprg antigen-binding

{:ﬁ‘éﬁ@llﬁ c()ﬁ@?irgfél%ra kS rfg?MBWHe?ei? lEz%id Pl%rl@gitéﬁrha_ﬁ”ﬁﬁ%ﬁ'bﬁﬁ Hligosaccharide

CIRI'I eptor s FcyRIIIb. In Certain ] _
esthotlirereast 9, rashl of opl Ighywoengiegsring bk has vall lgast one amino acid

resi.due. at si,tion 158. .In ot her enbodi ngn . th L
FEgutEruct aB st a2 dednPndRaraecie Sk L igpsed pinding to a
PR&hdd FRYREB redePk4dorhpared 6 ahe rathﬁ?ere saathgrendlecdld@hat lacks said
gl ycoengi neered anti gen binding nolecule of_ the Lo
pmedidieationving P@fﬁl’tedrﬁnéhoﬁlﬁn@tn%é igycoangineerethanticgs dinding molecule

s PSSR Bt PR 0 MRAORTARRSR e
caugaces thoFtyRlwrdcegen bi ndi ng nol ecul e | acking said
[0013] Preferably, the FcyRIII receptor is glycosylated such that it comprises N-linked
oligosaccharides at Asn162. In one embodiment, the FcyRIII receptor is FeyRIIla. In
another embodiment, the FcyRIIl receptor is FcyRIIIb. In certain embodiments, the
FeyRIIla receptor has a valine residue at position 158. In other embodiments, the
FcyRlIIla receptor has a phenylalanine residue at position 158.
[0014] In a preferred embodiment, the glycoengineered antigen binding molecule of the

present invention contains a modification that does not substantially increase binding to a



nodi fication. In one enbodi nent, the glycoengi neered

anti gen binding nolecule of the present invention
W@oImpsses a substitution at one or nore of anP@DIE00ARN2888

239, 241, 243, 260, 262, 263, 264, 265, 268, 290,

292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302,

or 303. In sone enbodi nents, the gl ycoengi neered

antigen binding nol ecul e conprises two or nore of the

Sy lycbsilidted B RIS 6ertdr contilaes @ the dntigen/bindingnolecule lacking said

enbodi ments, the glycoengi neered antigen, bi ding

nnb&ifightione drpriessaebadraentyile sy GaspEiness i ggm Rapinig molecule of the

listed. in.Ta 3 e ' ] ]

RRE i i Rl i Sl REERE Bhork R Rty 20, 241, 245
npd0e 062,268 OPGH, 265, MH3pN20, 2622930 28411296 ) 296, RBRL298h239, 300, 301, 302,
replace the naturally OCCU{rin .amno .acid. resid

r

e .
vt 303arinsamesmhodEmeits  the, glycpepsmented AqEe Wgtfﬁglecule comprises
Cf’?x;ob 8{%&@&? tl?et g&%ﬁﬁﬁoﬁf list&® !?ﬂ%bl?:g ot Be ECYiRl dolne embodiments, the
receptor. Preferably, the anmino acid residue that
i glyeseaginseneil tahtigdnebindiag mu galacanprises dtedtvo @ nagte sBDstiptions listed
t he llii%/ I1l receptor is selected from,the,:, group
cBnsb&4:ng of . Trp, H's, Tyr, Qu, Arg, Asp, Phe, Asn,

[0015pNd G e bRALG] inkEntRnPisefuphéredir@iO® FRNcochfi@eered antigen binding
gl ycoengi neered antigen binding nolecule conprises a . )
solokecittesoimprising|cse o ahdre sFhstifkiogs Bapreplass tha nafgralhy occurring amino

Ser.239Asp, r239GLu, .. 23911 D i
RGOS IS v L i R R iR the carbohyarato atached to
ANERTEStNEF YRATT receghtirt iPperatably, thehunigb ycideegduestbateidteracts with the

anti gen bi ndi ng nol ecul e accor di to the present
i by deate r?ﬁtyclteénwaﬁﬁnkﬁ%oﬁ then B eIT, roepion o Srecd fomy the: group
[ .2 ] I<h €F odi ment ,
| RaFEROESE21, o, 03T AL PRl b shgemhod nent
[0016];[ elsggg lml\c;)neghl_redl émbmﬂzmex:t% _tth_etgiygcﬁhgmleﬂed e@lgmenv\bmﬁmg molecule
al Ncreas I pi at ast Y%
| hemBassd Py scleied Bam DecgpyeonsylBg off peRAPYsP: Ser239GIn
?ﬁg}rzggg aﬂg%ﬁ%%‘l?s:, %@%@qlﬁ,f'ﬁ%rﬁg%]%}s,_ Hiszdsm@g H'é%%_sc};u. Alternatively or
, eas incre t
atddigasAlly7 086 glm%@medafanﬁigﬁm pfndi;xg mgfggpleg@m;)%ing to the present

increased affinity, at |east..90% i ffinity,
oiiattion Bag eor gt aEmese e uron VPRLERERY i 1Y

[00173@TE ami b GRstehbd dinBEdiftng Ghd lycasigimgredaintigen binding molecule of the
nodi fication. [0018] The glycoengi neered anti%gn i
biprsemignyvetties fiedsgp the @Cﬂ%ég@?ﬁptph\‘?’étﬁtartd?ﬁsbﬂgf ainggpaped affinity, at
c LSES: [ E had). i o/
¢ R RD e QU R, BE 1650509 ilcReo0F ARLIR0S alH e 40% inoreasod
aﬁff%lﬁ’@d)ag ﬂeraa‘gnbﬂe%t incremyed sffingiyant Fastr @b dncreasad aaffinity, at least 70%
preferre enbodj nent . the anti hody or., antj.bod .
f iaggersed affinignainlepsi S06p 11}?_&??&%4 SRR} S0E6] i e afinity, or a
eﬁ%ﬁggiq@?hﬁreag afGhit Q&HE:MQ&?J@@ sAAt hagfnbimFhdeholecule lacking said
nol'ecul e accordi ng o the invention exhibits
i moodefietidnef f ect or function. Preferably, the increased

ff
[001 8? ect Q[rheVg\%c%(e):r(.-i)g7h{1eoe§69<i3 a%l%igFe)n {nldllsnzgonqg{egglé %% §ne p6resent invention preferably

comprises a human IgG Fc region. In one embodiment, the antigen binding molecule is

an antibody or an antibody fragment comprising an Fc region. In a preferred
embodiment, the antibody or antibody fragment is chimeric or humanized.
[0019] In certain embodiments, the glycoengineered antigen binding molecule according

to the invention exhibits increased effector function. Preferably, the increased effector



function is increased anti body-dependent cellul ar
cytotoxicity or increased conpl enent dependent
wa@ydoooassigi ty. [ 0020] The al tered ol i gosaccharPCEIB2006/002888

structure in the gl ycoengi neered antigen bi ndi ng

nol ecul es of the present invention preferably

conpri ses a decreased nunber of fucose residues as

conpared to the nongl ycoengi neered anti gen bi ndi ng

Rh&fH! 8 indrBasdd RBH QT &5hen@ib edilumBNEytotdkicite as tin@84ded abmplement

| east 30% at |east 40% at |east 50% at |east 60%

ateptratest cytqomcitit | east 80% or nore of the ' '

ol i gosgcchari des. i . FC ' (f=Ye ndi
e

GhieeEBgbh eRr Bdsean invgation preférably conipeised esleafeatedenumber of fucose

present invention may al So conprise _.an i.ncreased

rasigees asfooppatedie the ionelyseanedirarsd Jotisehbig Hclceufs, In a preferred
t (Qi?ﬁ] Yy hpee b/g SR 1Akt ubioR tht NALESOY% Cat 134X 60%, at least
6%@%0 e%&b%ﬁg%gggg éfgégqﬁ%g be of the hygrjdotype or ’

t 0%, ek E30% ppmordTdithe pBgmacchaiidesan theofe gEs are nonfucosylated.

enconpasses a.glycoengi neered antigen bj ndin . T

[0021krpl eculE AFEA RIEOSECHATAR PEIHC N s B ERIEiggred antigen binding
STbIChIdE Bf GRIPEERE SnRtibN Gl édnprike dntfnbRaddd kreteA®S bisected
residues to, fucose residues as conpared to the

noligpisgacbanidgsrre spegared ttd dennayighisopreipasrescantigen paying mpjecule. The

preferred [ t. t : .
gplg%q?ﬂgcr)ﬁgqs %(%Slggﬁlt 8”{59tq$eo%‘ %Fglgéﬁ?e‘% gﬁ;ﬁl{eggorﬁ'ﬂgk %Pt The present
SRivestdnVaky chédithassesa biygechgirkrdt adigtn dndidp npiaule, wherein said

consisting of: the human CD20 antigen, the hu R .
anitarerbpliasARENATYRTITIVSPCOIRPTIYE A1 TRYEASH i T L GLoNAC residucs o
apt LA ah e ' A ding molecule.

e 5o A ol A g ol

[0022pr esenin & prediriddosmbaliabsotici ghpoeegintavedantigen binding molecules of the

gl ycoengi neer ed antigen .bi ndin l.ecul e conprising.a. .
Fgl.fels%inéyp’nt% ép]g;;thvei;gg@dr_@ ﬁug]&g% rsrg]ggcgg inﬁ)nbﬁleggrgap coﬁ’sﬁmg of: the
o}ﬂnﬂgﬁ REPIRLA 8, (BE MRl H TGS aftifdS Wd hi@harBBICEP antigen, the human
gl'ycoengi neeri'ng and has at |east one_am no acid
NMIDE+ lcattigen, thaintnahEE4i antigen, dhehmanddER aatigry, and the human TAG-
ngéecule exhi bits increased specificity to a human
Fdy B8 ecept or conpared to the antigen binding _
[0023]70! eculrgethtadent apdentisRiid alsdirbitedttd on glfdoehginedréd antigen binding
he gl ycoengi neered anti gen binding nolecule of the . .
pnedeonie camyuising o i degien.nvkerainifis e Fegiqrehpsey altered oligosaccharide
specificity. t 1: FG2R s $44Cht a8ast Néhe amino acid
hﬁﬁ%ﬁmﬁcf}ﬁﬁ argsruztc gg?%ﬁ]d oé:l yﬂ?(lelglﬁg‘%g% cq)i/ RiTb r ec%espt ore. MI_HO _
[ Qicatibe, dndyidréinseideptioen bindimgehaeatit yxhibits increased specificity to

g :a@gg%{: %Eggliﬂd (éJ%c'egt'pf ,&ig%lfc 3 troil Tilg Mg%ﬁ% Iquo’lectullwee that lacks said

e%@giﬁér?géﬁ? q?&%fa]?bf} I%ilifg %Bjcbér?gméefbd%tlégﬂ; tlgiﬁ’lfdlihgg h}lﬁecule of the present

receptor is
C éitention dotzonbitreshibst, intessed Bpyaficityator @ bupan ForRl receptor, such as the

! Ramap SR ce e BF PHEEn SCBHBACar N ne r esi due. ai
[002470S1 Ui G IRGRINO LRS! G398d8rablyT/olyBe6AsE0AREBit comprises N-linked
oligosaccharides at Asn162). In one embodiment, the FeyRIII receptor is FcyRIlla. In an
alternative embodiment, the FeyRIII receptor is FeyRIIb. In certain embodiments, the
FcyRllla receptor has a valine residue at position 158. In other embodiments, the

FcyRIIla receptor has a phenylalanine residue at position 158.



7 [0025] In a preferred enbodi nent, the amno acid

nodi fi cati on of an antigen binding nolecule does not
wawsnzasts al |y i ncrease specificity for a PCT/IB2006/002888

nongl ycosyl ated FcyRIIl reteptor conpared to the

anti gen binding nol ecul e | acking the nodification.

[0026] In a particularly preferred enbodi nent, the

nodi fication conprises an am no acid substitution at

[0025]ON€ Offy IDFRrHfeddthbiReitd HROShinbOMRsd AdAifickAidn o248, antigen binding
260, 262, 263, 264, 265, 268, 290, 292, 293, 294, RITI
- 29decud®gloeoapt subsgtantidly ugpERse :ﬁpfglﬁg@jﬁ,fob ra 39aglygosylated Fey
preferred e dj.nment., .t . t i | 1he.
e e U
[0026]aci d nMesipdteuldBnt prefied asbsdiment thrmodiichidry chraprises an amino acid

ttached to Asni62 of the FcyRI Ll )
o s b EA b BP0, 0
gcé%g{; ,ezéif"%?,h%%,aisﬁt 35 a5 tho70 288 NAf2 30, BOE 302, or 303. In a

recéptor 1’s sélected fromthe group ) i i
qRefeired | enbodiment the Hilsstitdion, re@llages Ahg Jnapgplly RGeUTing namino acid

2068 Sl 2020l R g bR e 1o

Sﬁ&éég%ﬂle RSREB Peklefior. Phct 3 bodidté 248 enino ddid 26{dke $hat interacts
i's p, H s268Glu. The %I&coengl neered anti gen
g

bivitial theg carbolesivdte atechsrdp risnd 62 wff dhg FeddBh recepigh ft $ebssted from the
may al so.contain o re,of i u [ 1aNS
[ ReuE e ORR R Lot Tan Gloalh A B AT G

[0027]e|rrbodi ST eﬁlbgdih{élﬁﬁ, nhi Qﬁ%ﬁﬁ%ﬁmﬁsmﬁ&t&dl ﬁ:o;n\lh the group consisting of:
gl ycoengi neered anti gen i ndi_ng npol ecul e el aigd.
aPRIP IRAEDL| SRR o et By Fheg 4515y P%@?ﬁ@li% M@‘ﬁ? fris268Asp, .

a | §s e d i PEGlfeCirblecut 2%e present

Pesdh' RSSO lcult b 2% pren
seeitfonahiyals@tortdashe dDforeditbasibdtispions fisted inylablgs 2 or 5.

] S5t BRSPS BRES b o Gl o i
lsﬁﬁﬁitnfgiéigé}teéﬁle Ahetchifstid 8§Q96en b eRaRbcaRes s t6 lalBtyRAN receptor with
eas )

I'ncreased speciticity, or at |east 100% .
i mictemsts @00 moemmidd speojfiadly, rbrleast d}%(arlweqsgdtwémgmty,g% least 30%

bi ndi ng, nol.ecuyl e | ackjng. sai d di.f.i cat | Q o
p}né;}fe@fsg%oquc’n%lcﬁ% aé :lesggtozg)%mgléegﬁ%cgs%g%ltﬁpg nalt ge:l%t d‘iIO niog) ﬁ'l%leased specificity,
o GGkl BoRf idchRséd Vi, 28Xbashi109hdnireasedagecificity, at least 80%

specificity contains a human 1gG Fc region. |In another .
pefaasede dpecifiditydiatrdeast Wfe Beasge FPBFIAEIh oMY &35 ig(fé’ increased

an antibody or ' F - Fication.
Ty DO oI A AT R son o s
[0029Enti bogyefetblyarthé belstyochpiageredt aritigen hbindingc motecule of the invention
umanj zed. [0030] The gl ycoengi neere ti gen bindin
nexlebiing ngesedi HECfE! ARATRAY oA P%?f‘ Ef aFgippy 1 andther proferred
XBbRlihRnt NGEE i tik Offy aitbdy b6 GAEBEHy fragment
an]?]ibg%l(%&n{ NG n%xzf:%gn e{lfécﬁfi% ﬁﬁolﬁ:é{ﬂg is Oy aftitddy o Jl agmen

y- depe ar cytotoxicity or increased |
cosmpssirgtandEpengient &y taopakicdatly  prpoed |emtpdinente theq antibody or

R e FBbBS TP TR Ronpar od fo the
[0030] gg%‘o ?/gm@ NGiyRESTeRkcAR! hERnbbiding mElkate| fcofdelg to the invention
preferably exhibits increased effector function, e.g, increased antibody-dependent
cellular cytotoxicity or increased complement dependent cytotoxicity.
[0031] The altered oligosaccharide structure may comprise a decreased number of fucose

residues as compared to the nonglycoengineered antigen binding molecule. For example,



WO 2007/ 039818 PCT/ 1 B2006/ 002888 8 the invention
enconpasses a gl ycoengi neered anti gen bi ndi ng

wodgosdses wherein at | east 20% at | east 30%CHEHIB2006/002888
| east 40% at |east 50% at8least 60% at |east 70%
at least 80% at |east 90%or nore of the
ol i gosaccharides in the Fc regi on are nonfucosyl at ed.
[0032] In another enbodi nent, the altered

Othk GiRRAE6H BidodHasdet UC ElytenRierea aptigsebiading nmdecds echerein at least
number of bisected ol gosaccharides as gogfger e tg/o t tlwe 0°
M6 3 desshaihetirieast 4% riglenst 50 HuRhiGasE0&e ¢t iastriQ¥e, at least 80%, at
' A Qb ! i ' Jatbdle
SRR T ARSI PRl DAL vRecsaie
[0032)0! i gosmCafvlisr denteddimentytle alommpt blgssaethariile streetyee ingy comprise an
the ratio of A cNAc residues to. fucose residues as .
CORSARSCTIEDE RS DINSHTG) SUDEHGRHUIE &3 BB, O R doRglycoengineered
"@{tf;‘g%ﬂ shdihPARMculdd hPbREGE] 6HoRABMLHIBY Hnay W& hybrid type or the
gl'ycoengi neered antigen bindi ng nol ecul es according )
t corhplex itypeentn ame smbediniont|the plterdd atigasacrhpeide stue@ie gomprises an

R G2RAE T S, el 6 PR A [ o e
hé@&{b&iﬂe@mm n bidddWBRBUIEEA antigen, the human

H ntigen;: and the human TAG 72 anti gen., [0%34511

[0033]The pr bs enprafervesherbadinens S ghiceensdpeeresl gntigen bmding molecules
pol ynucl eoti d LG i ri.Si <t
aﬁ?c:()ﬁcg%?q:%le gxéel%gﬁg g?@g‘“%}ggﬁr% %tﬁ%% Qéglnsegér?]:{fglﬁb%%qg% 8fdup consisting
r egitad huihe G20 satigdnFhe huegindBGER ahtiggnein humhen MESP antigen, the

has at | east one am no acid di ficatjon, and rei.n

<A AV ok gPh . G e GRAriedn BRPHg PhG attben and the
hyiag, TadRy h%tﬁ ceptor conpared to the sane

po

ypeptide that |acks said nmodification. The present )
[0034] nvent Tha piesemt|invention ds tlsol directeptsl ¥ pelyniclessidsrrneeting Bypolypeptide

such pal ynucl eot.i des. .The | ypeptide . o
aﬁ@i‘nglg%}yg a%ggﬁgpdg%girﬁg_wl%ﬂgg gr&éls\ﬁxgqu 2 gn %/cf?/gch‘égxglé, wherein said Fc
f &Jég'tiéw oPhaLRkR thERBBRhs TR afi Givedhin M¢RNinodification, and wherein said
further difected to vectors and host cells conprising

t pelyppmsiderenbibite inaiessedbinding tp avumen SayRIbrsggytorgpanpared to the same

present.jnyention is,als L.rect LR ;

pﬂ’8§'ﬂ'81?tfd§ ﬁlapg{i‘ Eosghdg inhoedgf;lcgatlt:f 0g‘nt ?g%kﬁ)%sl%rl]dl ngﬁgrr% g{: atse directed to

CPBRpESdRY cdchdedr B@iseh pulaicéolideai dhecpolyepiide negsbamn antibody

altered oligosaccharide structure as a.result of said

ghpeoedhgin deeinedynsatide may alse be &890 FRE NG no aci d

difi i rei i i N MHDst cell isine th

1003507 o cu 5 FERE e o R A 161t S MR Tt cclls comprising the

FeyBhlitlesthde pff die inoenpianed to the antigen binding

nol ecul e that | acks said.nodifigation, said netho .
[0036) opr i dibeigPTESERt BYEHOPNGS t HEC h g?Ct%(gl o IPE@Od for producing 2

| Y GRED AR 6hti SN BindiRNhoRRUIE EdthPMekiid)@ PXRESSH)] GMherein said Fe
o;é gdgl’goé}poe?ynucllé%ti éle;n%gnd Bikih) i ..
region has an altered oligosaccharide structure as a result of said glycoengineering and

has at least one amino acid modification, and wherein said antigen binding molecule
exhibits increased binding to a human FeyRIII receptor compared to the antigen binding
molecule that lacks said modification, said method comprising:

@A) culturing the host cell of the invention under conditions permitting the expression

of said polynucleotide; and



WO 2007/ 039818 PCT/ |1 B2006/ 002888 9 (ii) recovering
sai d gl ycoengi neered anti gen binding nolecule fromthe
we 008818 medi um [ 0037] The invention is al sOPOI/IBR200®2888

to a method for producing & gl ycoengi neered antigen

bi ndi ng nol ecul e conprising a Fc region, wherein said

Fc region has an altered oligosaccharide structure as

a result of said glycoengineering and has at | east one

) NO re@FbAngodid ighrbenecrdi amigdne bindiey dnaladilgefom the culture

bindi ng nol ecul e exhibits increased selectivity to a

human tRedj®nl 1 receptor conpared to the antigen binding :

nol ecul,e that.. |ac saj i fi ' i :
10037} oo 1 B o S Bl p BEhbE Tor pRbchclE RO¥lycoenginecred

i viest biadingndeleculordinbiising affer region] mieteresak fresgipohas an altered

of said pol ynucl eoti de; @rg)g (. )1 recaveri ngagaﬁ.{ag ¢ Teast o

giligesrsabarilesimetusmes {Esvulliof iif ELYRoFRRIBPEIES gt lcast one anu

C ; 1,Ug,qB ' | R il EnPRAVIENGSibits increased

f%gg§¥&ﬁﬁgﬁgT(g@g)§mgﬁ?55§§§gﬁggéggﬁﬁ%gggcteri;atjon

alelegliyiep engitmenan it/ ROEyeaptbr watipued tarthe Bodessbingiag molecule that

Car bohydr at.e npi ety. asgsoci ated with the Asn297 of

Hafkersaidgep -lge%‘“oflh d @igHodLOPPISE.Y define t he

t asag@iiag HenRPEQT of 18 iRetiibh BRdeR cohditiot feemitsiug e expression
residues Is” variable. The bisecting (31, 4-11nked

Gl c NAcofrsaii ghigicksotige;rasduced by GnT-111. (b) MALDI - MB
spectra of neutral .ol L4 ek the cult
B vcaftrte i g BERAGEIAET HifEESEMeLiB ham o culture
to thems@dhiim associ ated ol i gosaccharide ion. To

confirmthe carbohydrate type the anti bodies were

treated with Endogl ycosi dase H which only hydrolyzes

hybrid but QIFEIEPRYERIPTIONOF (HEDRACHINGSr i de

distributions of the 1gG glycovariants used in this
study. Ayco-1 refers to a glycoengi neered anti bo

[0038Var i anFig. démex LDligpstachpnidy diaeagirizgionnl gvcmmeﬁrlegy(GE) and native
| gne... @ yco- - i ] .
vl Cpdeh iRl bl R R IRE AU IR G 1 Fe. Th

r ADinRIMd défardhe pER@RBEhaRIdg co ehebydditBinrufithe other sumar residues is
shFcyRI I 1 a[ Val - 158] or shFcyRI 11 a[ Phe-158] to
| mawibie. i 7 bigwting] flobviakedSileNATHesIdYs dt it RehysEn T - (b)

[ nted by a.soli. . r @GE antibodies.
SO S BT Y 8 BBlpMBPFEH 5e shalos mitosics
s lrhie wiR: Lhiak Vadrespdhd] toandsstilaRidclasddRblioddBharide ion. To confirm the
respectively. To conpare the bindin 'ﬁvﬁ§%>?f GE H which onl
anubblairels ipe 1{hn atibediey avers dEaisds MithaFpdogiyoeaidase H which only
SE{ | 4. ch D0 QkchBRG diMiBltions of the IgG
e A %%?%E’%E@ ) OFgohcchd d. AT &
sensograne wed dn s 266y/ 0GB84-8 RETS KB20MRoengi8sged antibody variant
generated from overexpression of GnT-III alone. Glyco-2 refers to a glycoengineered
antibody variant generated by co-expression of GnT-III and recombinant ManlI.

[0039] Fig. 2(a-b). Binding of the shFcyRIIla[Val-158] or shFcyRIIIa[Phe-158] to
immobilized IgG1 glycovariants. The association phase is represented by a solid bar
above the curves. (a) Overlay of sensograms of the binding events for shFcyRIMa[ Val-
158] and shFcyRIIla[Phe-158], respectively. To compare the binding event of GE
antibodies within a similar response range, the sensograms obtained at concentrations of

800 nM or 6.4 uM for the native antibody were overlaid. All sensograms were



10 normalized to the inmmobilization level. (b) Kinetic
anal ysis for shFcyRI Il a[Val -158] or
wa hdecpBisia Phe- 158] binding to dyco-2. FittedPCI/IB2066/002888
and residual errors (bel owlowere derived by
non-linear curve fitting. [0040] Fig. 3(a-c). Binding
of 1gG glycovariants to hFcyRIIIa[ Val -158/ d n-162].
Al'l sensograns were normalized to the i mobilization
| S48 latizdPio 1B ShRYiIRELSERS O BYKifdtic atnlaﬁysﬂl fo€lsIpyRIIIa[ Val-158] or
events for shFcyRIIla[Val -158/ d n-162]. The
astForR Hiaf Pire- p¥83 déndimg tor @lyceLeftitied byrves sl tealdbdrer%t’é%()@IOW) were
the C rves 1&]& O/erjl; %/ygof sensograns of the binding
eYaived by gend ’? 1-158/d n-162] or
[0040 hFcy Rﬂgf ? ablélndllér;ighlgg'dfqéﬁggﬁl&v\iﬁar% to EFARIFLVA-958/GIn-162]. All
hé‘e@ly@rhrha[\x)séad: ndi5@1iGbd tol 12 |imnznbilization level. (a) Overlay of sensograms of

Qt'iu‘étgiidk%gaavéﬁés]@rﬁéﬁﬁaﬁt”@aiéﬁ%ﬁ F3L7T ne, sifprbion phase is
d of the n
g?gf'e]slmtga ?g 4 i‘ﬁl}(/i%ﬁr bove %ﬁg‘%?:c.( Fb'%ﬁ&} bPE\erﬁf)gr‘éﬁh@ f)th binding

cosyla ragment of
Theenty Yo ahFcS/RE[II@WaMS&YGhEWEI bl shivcyRifip[ Exd- 1\/518ﬂ rblndllag to WT or
Fc-fragnent of native | DB code

el
| Glxceel | nole) . Wheds-palk 1t né haiechs ©s MG gk hy Gin-162)- and

he two chai 0
o REPRI AT el Sndying Sl Furki (AROFRKIANI iR is given in
Asiblizyanfsthe fucose residue indicated. The gI ycans
attached to the Fc are shown as ball and stick

[0041]‘ ucoseFigsi(a |Thexmepessd drfaragtiomshihsr glyeosylated: ﬁceyR#g Cwith the Fe-
rﬁﬁ%@gﬂtt eﬁ%@ Q Phd & ﬁ&lr]sgllu@ér._],? &DIE cyklm i %\n&?hl%tg hlwelth the Fc-fragment of

e propose eraction o
Faxtitd IgG i leydl dé4k) i kﬁowhzbﬂlethe adset. nThe Bftctdngh: indicakee the clipping

a gl coslated FcyRI Il h non- f ucgsy
PR Aot e Pyt npigs ohdry H SegmeRaH, B WO Iated ForRIT are
pﬁg@igt%ﬁ & \%ﬁe g AlsB62 ddieme FbRb Y RkaRdiitbacirad gEfcans attached

receptor can thoroughly interact with
t e tHeEFd g6 shdwe af balliaed siicksc (Thatfachse sesidpet linkep to dreagarbohydrate of

[P)E% &%&Tﬁ@t Ll%l&rﬁ%?q%kf{e;%%}% I&CQ tﬁﬁ%gﬁa?%g@ﬁ%mg rog ﬂh peraposed interaction

h%ﬁl the %yﬁﬁf‘ @%bh&ﬁr&t@ e%) Modeh8f aftéractittl Bdwedt HelydbsBated FeyRIII
defi ned as 43] ABBREVI ATIONS: Ig

I mmhrdnﬁgtmbtﬂlmylamo:@c ﬁaagtnenbd§/ Ggeﬁg@n démthfz:@wp%ﬂ ggpidue is not present
L
P&f\]l%, o@éﬁ"’ %c}l’lretl]ﬁl Caﬁli’oéclggp e%onﬁ%%%?ear ce éfy{h%El%élﬁ blt fan thoroughly

GimeRce R aBé eGE-IFGC NAhe Rghgetvwdsg bmamdaﬁiing;thh/hpmgram PYMOL
mannose; Gal, gal actose; Fuc, fucose; NeuAc,
N{epet.golaaseisnite.eomlki d: GnT-111, N WO 2007/ 039818

PCT/ | 82006/ 002888 11

DETAILED DESCRIPTION OF THE INVENTION

[0042] Terms are used herein as generally used in the art, unless otherwise defined as
follows. ‘

[0043] ABBREVIATIONS: Ig, Immunoglobulin; ADCC, Antibody-dependent cellular
cytotoxicity; CDC, Complement-dependant cytotoxicity; PBMC, Peripheral blood
mononuclear cells; GE, Glyco-engineered; GIcNAc, N-Acetylglucosamine; Man,

mannose; Gal, galactose; Fuc, fucose; NeuAc, N-acetylneuraminic acid; GnT-III, N-



acetyl gl ucosam nyltransferase I11; ko,,, association
rate constant; koff, dissociation rate constant.
WO 01439886 used herein, the termantibody is i|PCEMRPE/002888
to include whol e anti body 1ol ecul es, including
nonocl onal , polyclonal and nultispecific (e.g.,
bi specific) antibodies, as well as antibody fragnents
havi ng the Fe regi on and retaining binding
spRejlflucisamiggaraterheall; kpeasbdietdrraté woasthny k€. dssociation rate
ADCC, and fusion proteins that include a region
f etstabbnal |y equivalent to the Fc region of an
[0044]ammnoﬂF Ok flerBd t;-xQ 8erth e%;ﬂ‘ilﬁdy biis Nk PO C irddinidet yvhole antibody
d at Teast one éffector function. Also enconpassed
amlechies;e rincluding rﬂnma]mnzledpdmloandlaaé nudtispetificage.g., bispecific)

li.zed and. pri [ ant i
P aBrEeSs HoVERLHh FRIOPEg BRI FORLY T NETLAN gugining binding
Csﬂe%fﬂﬁtz%d %?Eh&%n@fefﬁctof"ﬁhﬁ@ﬁbd 9% heeEy, shefiRion protelns that include
Al't hough the boundaries of the Fc region of an

heaegiow faictionatygequivalent ts|theyFe Irggion o anummunpgbbhb@wd that retain

t E@h%@%s&ﬁ%% an it 1 g%lgelf- ¥f5 chcgrltf{]lg%o&x/é;%g%%gﬁpﬁsfgé@ Pe chimeric and

cmh&aﬁyé& Aribbiliasl s WelQdehmébzedsad phﬁfaﬁizéﬂ artttbedicer m
egi on equivalent to the Fc region of

[0045] munodis asedl herein; thejtamefd segiern s 1H‘@P@I?ﬁet°r¥5feﬂ foyp (Gyterminal region of a
OGS EﬁwggJ[JPrethEﬁ VA oﬁgﬁ theYouhdficEOf ﬁf‘e%coﬂggﬁ ofn IgG heavy chain
opulrn as S te

i IMUNO variants having afterati onhs
V\/ﬁilgﬁt ey digtelys theshurhart [gfhdeavyaddint Fo m@mm is gkeaBy idefiged to stretch

t which.d t d bilit f
¢ Hom D Am bt cobomair o 5200 o BeaiopT BraLs. ©
[0046LS uc h A3 u@&i hQ‘QﬁilY QBN HRRSn &R MhRko ﬂéé)ﬁcorteQ?@n(th)i)zmmunoglobulm

exanpl e, one or nore am no acids can be del eted
f isonmteviedNic gnahidey matugallyCoeaming, uaéleb¢ \talm@nﬂSc:Of dlagg g9 wgion of an
n l.obul i n t hout subst ant
o ParBRP SR rPelh'sS Sk S R eleBlaron® Sakin, progyee substitutions,

ag8Afiehd) Jort AelgftRy Bt [Higs donavn dbﬁeasleh aﬂﬁfamslq)y ane tablhty of the
have m ninal effect on activity,

Ulm@mngglobulgb it® pediate setfer oy Gﬁlggqlqn(f 9@9(}1) as [ ag@l,}p\?]ly /gependent cellular
%tog((l;"crl Fo} %&e‘cm{gg ant h%?@alﬁin%dicﬂﬂ AR IbF Eedcﬁorﬁ‘% N-terminus
ul e that

ers | sense a nol ec
S l@ﬁ (E—ftdrﬁﬂﬂldsy obithel Fcaregidit iof exmi Qnﬁhaheglnblﬂﬂn twithout substantial loss of
the ABMis an antlbod however, sin

Pr ef er.abl ﬂg'éﬁf l e _
c Rrglogiealt e sSuck Y@agts(fﬁg, g selectod) aseqr e topgggeral rules known in
f rtlﬁegﬂ? 96 Sis t(S:l hAROH: fifra Effécgl%gddcﬁ%tyt eddcaRQdiBSwicaNAUL Bl Science

are al so conterrp at y the present i nventi on.
[O@ZS]&OGS&OQW))M cally binds or binds with the sane

10047307 et 5k BREm IR rOHEE" RS DalkE e A0 RAP Rl T broadest

S @LR6 b Vi nid¥culd hat 3PédiGMyaBIHIL aR BAgeHiS @eichitahed Preferably, the
from unwanted or nonspecific interactions.

WO
20BIGS 28 1BtiPETY; | IRYGU6Y, GoRRaschain antibodies, single chain Fv molecules, Fab
fragments, diabodies, triabodies, tetrabodies, and the like are also contemplated by the

present invention.
[0048] By specifically binds or binds with the same specificity when used to describe an
antigen binding molecule of the invention is meant that the binding is selective for the

antigen and can be discriminated from unwanted or nonspecific interactions.



[ 00491 As used herein, the terns fusion and chirneric,
when used in reference to polypeptides such as ABMs
WO 2601034808 pol ypepti des conprising am no aci d SPOI/EBROGE#002888
derived fromtwo or nore hdterol ogous pol ypepti des,
such as portions of antibodies from different
species. For chinmeric ABMs, for exanple, the
non-antigen binding conponents may be derived froma
[0049]W de VAJ iyddy h@felﬁ pth%' R$ms | M&ba ndd chfierie] esheguadedam reference to
chi npanzees and humans. The constant region of .the

aielypepiidesARivhi a5 ABMSs efer dp D9lxpeRidest eomprising amino acid sequences
c?? nt%g@l 42 &J'lﬁor% tr@lgéodsg&'l}g%pﬁﬁes sﬂbﬁtaﬁéﬁhﬁ'ﬁ@ B Antibodies from

varla

adiffeﬂéﬁdspeb@s nESrtcmmeﬁeAmng; fabatnpiy, ited hop-dndigan bimilingt g@mponents
that of a reconbi nant ant I%gd%i havi n% t he. am no h1
seeubaderivd Ko e olapedies dplBding RS Augh 4= Chimpanzees

aptdl &S The %oﬁ%ag gﬁfyﬂ okl cpmefie WEnd it tdR pleféritsly Gibstantially

or chinmeric ant 0501 As used herein, a
ndbxytnﬁptd the dmasvtantgl;egfonrofea(mtmab hu@aiT-antibodye tﬂnwvaqable region of the

fers to.a e that.is a etoctal e
R hocs” R SR, prelty cuhr Fr ik RiGHE f Gt Bfgoombinent
(Bnibody |h'av[‘f‘ih§ dRe tathihd @cid3selyi e s NAsdiievaiabld ésgion. Humamzed
tri manhosyl core, of -N4inked oligosaccharides. This

i antibodies alfewa:am\c%bym@med dermesdnfiupion iop ghugieig Fatibedy.-
[OOSO]?Ct Vi }\g c{}}mlr%{no A pdlypelf)ttldg %Elwﬂgcﬁ)‘cfse@éfnlpl/e '@ﬁn}ﬂ ‘c‘t@}zvzzy refers to a

(§&1§p¢hdbhnaelts ydbgé s @aalyzethe rddisibar@fse N-hédtylghicemmine (GlcNAc)
known as mannosy| aliycopr otein

ﬂeé@”w%e‘rf'ﬂ@k%eo@aﬁhp fylinked pagmopids of the-ginganpogyljopg of N-linked -

t fnel @ymatic activity similar |
ORI, I AT SRRty i vty s
Btoo Ibﬁgyot(riﬁﬁestBbv’Bélentmsl topars actdltyi of &{1 Aabt-deetylglicosaminyliransferase

bi ol | th t hout .d
t hg glgé gg\mfgf ésaéolg\ém rﬂ@ﬁlggpd\é\gwo uo&gg?i—@ﬁ@?&??g? cr%)éanamyl -transferase
che 1 .9ent h&%i‘dlﬁ? td HRtINGhedehlak domBittee 'oFtth€International Union of

su stantia iy simTar to the dose degendence in a. .
gBuwhemistriyv amy Msleculap aBietpayo (NﬁeR@M )l s (Tegsured [y a particular

ndi dat e X h| eat e [
CBRShE GraChR SE B LA ARl BbL RISk aependncy
NQbesRiL it At rRbBeidches] @ thal (QEISn"BEEIJ but traztherenilﬁstammﬂly similar to the
preferably, not nore than, about three fold

adosevd@gﬁnd@lcatmv% givent MV S| qqml)a“[(béﬁjilie ROTGER G- the candidate
her eept%dteh%lﬂ e?{@b‘l'ta%f %{% a{cﬂ(aéfr‘r@l 28 ol @hsh GO 25 fold less and,

de di specifically recited
p@fdf@ﬁﬁltyl fl& mbretthen a‘tmue tenifeld 1dyy aativito and inthst peederehlyveot more than

deletlons and substitution ed using, e g.
borhieafald ma?té’éWﬁP]&H‘é%to t%%\f}lni of the ABMs of

[OOSIL h € pr %%gﬁ&d hauan Hibqurnﬁ D&l ?ox%tﬂa?ﬂ'é) ir&fersib iaRlypeptlde @iffering from

mani zed antigen binding nol ecul €5 wherein one or
s aspeaificatlfy reditedwiypoptids of the sivdotéen by @mrmoﬁcfd iagerfigns, deletions, and

ts Elglfsﬁ:%%g)gtls,%g?at adi %:??gnaq%%]%{lﬁp?rgﬁﬁé&le 0y u& ﬁ?sn&etﬁe ABMs of

aftﬁé :i)‘rés)énto ‘im%ﬂﬁblbquluﬁé f @eheic, f prabitifa, @Jhﬁﬁmﬁﬁed antigen binding
determ ni ng wh am no acid residues, my

r epdlemdas, wizrde @ne or sa¥etad b thevinine geid a%iqeg ﬁrerfgodlﬁed by substitution,
é%yl 1'@%'@8 bgﬂ%@%le{nes%tch manXer\/t@atzc%gz 418§s?1%g'l§ntlally affect antigen binding

affinity or antibody effector function. Guidance in determining which amino acid

residues may be replaced, added, or deleted without abolishing activities of interest, may



13 be found by conparing the sequence of the
particul ar pol ypeptide with that of honol ogous

w@epuiossss and m nim zi ng the nunber of am no arCTIB2006/002888
sequence changes made in né&gi ons of high honol ogy
(conserved regions) or by replacing amno acids with
consensus sequences. [0052] Alternatively, reconbinant
vari ants encodi ng these sane or simlar polypeptides
TRY (RS ¥t EadpARE Bl S&REEE dfthenphitib@atigRl@eptifle with that of
"redundancy" in the genetic code, Various codon
dobwiogous peptides ené mininizing thy naRber AjBQ agiHseguence changes made

TR T 0 B T P S BBE ais vi

oRsRSSd RquericBs.a particul ar prokaryotic or eukaryotic
system_ Muitations in.the pqlynucleotide sequence. .
(0052150 1 o MERRERF b TSRSy BN SRS T s 0k S EFAL Polypeptides
| ' R h tic code.
Eﬁgﬁ% gggfrgggsg{eq drQefebed b&ﬂln%ﬂﬂﬁ@hbéj 8f iR "MRRIni¥ndyMen the genetic code

any part ne” pol ypeptide, to change o
cViai s tcodors fibsttusions) sach 4s thanderichatiges whiidh prioduegsyarious restriction
interchajn. affinities,. or .degradatign/turnqver rate .

[ Desapepe rabil e EPETe A it AR peoRy expression
rigsyl é}ar@éulﬁreﬁfoﬁ_ﬁﬂyeﬂc Qe ficasistbm. WM Mutaivat har thenpslgnucleotide
aci d ‘naving siml'ar structural and/or cheni cal )

preqpence ineay, bé reflected dn Hepalzndpiide anilpmais joff other peptides added to the

repl ac nts. ".Congervative" ' | d [ '
B talge mod % KRG B0 B bW GPHELPERS to change
CélaFARrisGed Ubdublh t yas hyidandbiding t yaffinitigdr ojppttérchain t yaffinities, or
and/ or the anphipathic nature of the residues
i deespdation/rBeveERRifpl e,  nonpol ar (hydrophobi c) ani no

[0053]‘:)1CI ds Pﬁ?ér%\ﬂgh%igp'a@ﬁi’ i BU GRS hROE YEeduCof ¥Blabing one amino acid

roline, ani ne, tryptophan, and nethi oni ne; o
PRLAr arfveherr ahinanhcid lsvimgs sinmddrustenctyirglc andfor chemiqak properties, 1.e.,

t hreoni ne, cysteipe, tyrosing, asparagine, and -
PRI A0S 43 BCCHER Ged TBESRLC SpPR Ui gitotions may be
| pGhYOE, afhgl Bhdre. ofl ¥RhilRity ad oty dicA&ige aR@lubility, hydrophobicity,
negatively charged (acidic) am no ~acids include

aBypdrophiliciéc i ahdém dhe | amphpaghia giagire "afribe resiggs  ingplved. For example,

"del etigns: are.pref.erably.i the.ra . of . 1 :
o Rl LS5 AR P S 8RR 1980l pote
10h & dMhind Gibophd Canliehictibififie; aldl@veshtraR ymide acids include glycine,
experinmental I'y determ ned by systematically makin )
i et thorenine eystaing R OsiBe, SDSSne. (O GHSATBIC R B phfgeed (basic)

n_a polypept | e i 061 i 4 (acidi .
i IR GelBy s St ot PLERhE T ARAeh Mhrued (acidic) amino
v aditl@icudb @par@eidid bitd/ glufd6 4¢id ASInsertidndiemdilelgtiersd are preferably in

term humani zed is used to.refer to an antigen bindi .
riegenseoo M) | GoAIavLd0 BREHR S RO RIS ARt 110 abbut 10 amino
bi, ndi NITHD | BAW; & d”iﬁa!}plb@’ ifdhial® EMrhRRAY by systematically
th@?é'r e?g%)r@ﬁgé}&sﬁlst%ntl I Iy'?@tegi ns K e antigen Y y
binmitirginpertipes; deketions, or sebstiaticntofrapiine aFids puw RyReptide molecule
! %siggsrgcolmrglrga{]n% %%\?A%eéh?llqu]lléga a{l]g 'ass-gg]/ilné tﬁg}!esgﬁin%Cr@éo%l%ga&%ariants for

activity.

[0054] As used herein, the term Aumanized is used to refer to an antigen binding
molecule (ABM) derived from a non-human antigen binding molecule, for example, a
murine antibody, that retains or substantially retains the antigen binding properties of the

parent molecule but which is less immunogenic in humans. This may be achieved by



WO 2007/ 039818 PCT/ | B2006/ 002888 14 vari ous net hods
including (a) grafting only the non-human

wa@oroploaasesit arity determ ning regions (CDRs) oPCDIBROOGEN02888
framewor k and constant regiléns with or w thout
retention of critical framework residues (e.g., those
that are inportant for retaining good antigen binding
affinity or antibody functions), or (b) transplanting

tvgﬁoﬁéﬁhbﬂlﬁdﬁﬁﬁhﬂiﬂgﬂﬁﬂ vk Ry tmmLInEmarbaﬂmple:herakmnygletermlmng
themw th a human e section by replacenen

Segibo 6 DR S BT OWOH D0 OHFBTF SEn Sk o igHtention of

&ntlcalpﬁ%t’gllgévﬁéct fe%gfik g@ 2 t].’?c?s% 8@%5 11%9 35 gnt( %}rsﬂe;ta?rﬁﬁg &ood antigen

Nidih S Bffindy br %tlbd@'\ﬁmctiolﬁﬂ),l po(b) tﬂﬂsyﬁﬁ&t@@ thd @88} non-human variable
Ver hoeyen et al ., | Sci ence 239: 1534- 1536 (ﬂlg%d) ¢ of surface
us/bp@elnngm%n wigh sebunaglikq seation By Jipjgcement of surfac

'\@él&&es b h}?;shggg e difdosd in (1319&49t’alaNatv9E 32\1‘6069 506525 (1986);

|ncorpora erence in their entlrety her ei n.
[Meﬁﬁbnmeﬂe Brec. Jénbrdially StihBé6SEDRESY CHI%H); Mordsongag Oi, Adv.

b EEEl b e 75 Dl B B 0 oo e,
{__]g?fé@v‘ﬁﬁibun Szgtkts@gat% R§9fé3£adlm5w01e6%mmw (DFEOERY) (1994), all of

di scussi on of
hwiligh awauccaponatfddqye"gfet@qe betheis gatirety baréip. alia, in U. S.

T

| DEIOK @R 'cAbiadvarRbRI donying ef &f emitedynwhivhi are dhankedeby four framework
| sibpestensi(oes ERET FR B SREFGAN TR MR T oIQeR SR oACRs FRa. A
d«%séu‘é? gnf ﬁ519 @uﬁmﬁﬁ@d RntiBBdiEs 29 13' e Foid)dipRg AR eaLNES. Patent No.

nurine anti bo that retains or
s@,bs:z am i aidl in peblaahnd; W.Re Azpphca\:jm Nona@bo0p5368s bpthsof which are
of the parent.  .nol ecul e. but. mhlcahls | ess i ”Mmunogeni c

|W°B@P%?del%erelflé’@§9 rqnﬁe{nﬁ CiL g Rhere there are two or

re defhitidy dNgse@fhertid, dReM prihakifedis @sedBdEfR! to an antigen binding
[OOSGEDce tgéﬁlmrtylhl n teheea}t t he gefl nition of the term as

umebhchbr@m'ed é‘rqrmlaetwlan‘lm&ie ianégaudeinding melgeHe.nton gragele, a murine

T AL eI ST DB o e

dﬁfofécﬁlemu'ﬂ th!i&ﬁb QRs ihmAdZehictia peagedsi be t he
non-conti guous antigen conbining sites found w thi

[0057} he vam ﬁoblceser‘é13¢r9 #hese SR R EATY IRHRILPRYHLE (FRYpIch is used and/or

P | Ns intended to include all
3%%5? 9’21? ﬂ}ga N (?erfﬁiﬁt‘folﬁ (%'rtgé ?e%zl%dggtfhé}@ﬁ s intended to include a
qun&ﬁﬂgsclﬁﬁess eopligitnsaredad the odsrﬂranﬁ of spec:1ﬁc example is the use of

'J?ﬂéumgﬁr'l B lemeggR OO R S (i) dy doncribd thénortcontiguous
Rt ﬁlllng% t6d Fould w1ﬁﬁlf1 MENHELDIMRIdR b1T6oth heavy and light chain

de Itrons u e overlappi ng or subsets of am no

apb@pelﬁﬁieslu dhis phﬁnulanrqgameh{asdmnr@scré)@dtbyol(n@ft et al., U.S. Dept. of

L\Ie @’r\t/?g : he%?—ﬁm@,:\g {ngt,, g{]qeggﬁ;oflol?ro\;ér}s %fln rmﬁm{n?] %18?1 Interest" (1983)
| Bh@B¢eoltfa BRIWIL Do) Bibie 1 96:9Me9 DT (108), txdich are 1ncorporated herein by

reference, where the definitions include overlapping or subsets of amino acid residues

when compared against each other. Nevertheless, application of either definition to refer
to a CDR of an antibody or variants thereof is intended to be within the scope of the term

as defined and used herein. The appropriate amino acid residues which encompass the



as defined and used herein. The appropriate am no acid
resi dues whi ch enconpass the WO 2007/ 039818

wEANhBRIH6/ 002888 15 CDRs as defined by eachp@f/IB2066/002888

above cited references arelSet forth belowin Table 1
as a conparison. The exact residue nunbers which

enconpass a particular COR w Il vary depending on the
sequence and size of the CDR Those skilled in the art

GE@HRE %Eéfﬁﬁ%% A6 BF e ABoWY difeh réfRfdndeedre eetnfprth delow in Table 1 as a
particul ar gi ven the variabl e regi on am no, aci

seqerisw. gihet ¢ractarpsidye (pmbemBwEich MBRMPRSS) APFHLERA! Tor wit vary

bat..Chot hi a \Y - 6 = Y/ 1
e 84 B Epfelifoerild o b TS0 ThEgn Mg e\ routinely
GREmad whiclkes@IBR caphid a Parti DRI IBR 2&vn' thimdreablenggioh amino acid
all CDR definitions in Table 1 is according to the
risaber atheAUReAY ons set forth by Kabat et al. (see
bel ow). [0058] Kabat et al. al so defined a nunbering
system for variabl e domai n sequences that is
applicable to any anti bo@ABb(%lof ordinary skill in
tr&ebart c:ﬁg unanbi guously assign this system of
"Kabat nunbering” to Lapl mai n sequence,
wi t hout reliance on Cmﬁé@%@f dat a geyond t he

sequence itself. As used herein, "Kabat nunbering"

refers tQ theguwaberi ng syghemiset florth AbMKabat | et
al . US| Dept. of Health and Human | Services.

VH SBRience of Brct%ins pf | n#ddl ogi dal | Metest ™

{10092\ {3

tmeor ?0'-6:? ed—herei ) "Sg ref erencei-d_glg s
seq [

ty). Th uences of “any seguence 1isting

VEICOR3 SEQ TDohi@p21 to] SEQSANG 2)| are9sda2nunber ed
according to the Kabat!nunbering system However— as

VECRRI ahove, 2434 s well within the lordinary skill] of

ANno— 1o+ o or it + Al it . —1 1 1 N L .
v f e ar i oo aerern e tie Raogl nunnerlng
];%?e of| any S\Qaﬁ abl e|regi on sequence in the Sequence

VEICERAN9 Qased g9t he nunbering of tlhe sequences (PS
presented therein. [0059] By a nucleic

L . 1 H 4@4-@!——9!’—— . .
p ONymberingatfi adleCBBdefigitionp ire T il de aesorling s thgmumbsgpg conventions

fo I 95% i dentical, or having 95%identity,
Setfo‘f}b{;}éKs_E%gfgﬁésee_e ﬁ;t,olwibti de sequence of the present
[0058] NVent KaPat drlal.i disd déferdadninttating kestemdbeotrizée demaiasegiences that

of the polynucleotide is i oy . .
is applicable fo any antibody. One of ordinary skill in the art can unambiguously assign

this system of "Kabat numbering" to any variable domain sequence, without reliance on
any experimental data beyond the sequence itself. As used herein, "Kabat numbering"
refers to the numbering system set forth in Kabat et al., U.S. Dept. of Health and Human
Services, "Sequence of Proteins of Immunological Interest” (1983) (incorporated herein
by reference in its entirety). The sequences of any sequence listing (i.c., SEQ ID NO:1 to
SEQ ID NO:2) are not numbered according to the Kabat numbering system. However, as
stated above, it is well within the ordinary skill of one in the art to determine the Kabat
numbering scheme of any variable region sequence in the Sequence Listing based on the

numbering of the sequences as presented therein.

[0059] By a nucleic acid or polynucleotide having a nucleotide sequence at least, for

example, 95% identical, or having 95% identity, to a reference nucleotide sequence of the

present invention, it is intended that the nucleotide sequence of the polynucleotide is



WO 2007/ 039818 PCT/ 1 B2006/ 002888 16 identical to the
ref erence sequence except that the pol ynucl eoti de
w@eguessses may i nclude up to five point nutati POEIRRE06/002888

each 100 nucl eoti des of thdéreference nucl eotide

sequence. In other words, to obtain a pol ynucl eotide

havi ng a nucl eoti de sequence at |east 95% identi cal

to a reference nucl eotide sequence, up to 5% of the

NHSIRAL 10488 réfBrehbe sdqRbmicasxeept tEaqHe peBmuElyothi detaice dnay include

or substituted with another nucleotide, or a nunb 8

mpcuoa’meumg nuigatiQnsEws each; 109 nuglegfiden ofi the Fefersacy I?PCE‘?Q © sequence.
ence r 0
BfoSE OB R TR RS hing WIS, SEIERRNE Tcast 957%

Fidéﬁtic@lﬂo&{ refidredoeimiciotide sajuemoel ep m S‘kiocbfythe ptwlekmdes n the reference

| east 80% 85% 90% 95% 96% 97% o or  99% b £

i sgavRrce amay Jea delgtede 8t isy tlt‘é@%{ uEitR eaHBF eﬁo’i“ﬁ?ge@ fg8r @ mumber o

Srﬁﬂ%%ﬂ?@s ﬁ;ﬁ (f be @S 51 hRYSBIEO T fh@"i’eﬁ?en@@tsé‘c[déhé@ﬁ’lay be inserted

conventi o y using nomn conmput er progranms.

pihef e refedrened deqdericor determ ning the best over aI I

mat ch bet ween ry uence nce
oo R R SRS ok PuBE R ARE S bBe orpospeptice
dﬁf:ﬁrl%gsq d09;.3859%8. 90RbBbY:S eGUE NER/, 2DSBNGE DY, ﬁaﬂudae to a nucleotide
etermned using the FASTDB’ conput er program based on

tshaquaicgo prtpn{ypﬁptlge usdqaenast of| the @m%nt inystion; gaikjbe determined

237-245 (1990) X :
awvglg}bqngg uggR e%\glé g&nglrftgru @JAW Efgé&{éeﬁcrggthgﬁrﬁeterm1mng the
SB&Y BR8] efchissreesmpag ey Byquencs @r stet]mﬁglcbfofﬁ theqpﬁseat invention) and a

The result of said gl obal guence al i is in d d
petbiesh SCqUFaeR, i AlSP. rerﬁ?@dem %apﬁ? gHeute 8‘&“’?’%? gan be determine
: t t# BRHIEERL al., C

OSIPRFASTO (Al YRR e ol e SALEMLALS manGEOLl, Cony

Pﬂpﬁlﬂzwdz 6:331-Mng 99@)1 aIlntayseaﬁ)e;ncRahgmnemam lesry @% gybject sequences

Lengt h=0, . Cut of f S Pen e
engqoﬁ D@I A@ge q?lw%ag\%n %i\%si?ﬁg%}wg rcg? ﬁ?é cplgjgarte ba/fcotnﬁertmg U's to T's.
ngé ?&%ﬁlt ¢Ghig Qidrde s&]?&%%@i%mn‘éﬁﬂ i hﬁﬁ@fceﬁtﬁd&hﬂyt Bfeferred parameters

e “subj e uence i s shorter than the
qumdyms aqFJA&’EEBbelmwt off BNAgge@iencegetopcalewiate p@eent identity are:

aUS W&ﬂ%n]f 3{11?1554 d%%*}tag%el}%ty— : lftg]mr%_gi’gﬁaci{y'-‘—gﬁ Randomization

Fé%JLBBmﬁgnﬁL@rrC%@ﬁ SA6te=8C Cap MPerhy=%' Gapdidé Penalty=0.05, Window
truncations of the subject sequence when Qawcul at}ll
pSizeehl0 ordémqnggh of g s@mf Bealeadids seqnease, whichswer 18 ghogter:

[0061Lhe o Fo {hge rl}l%)fe@fjl?eqsueﬁ I Ml {t%lo tH€hd Ucﬁ{ﬁ'yé\?&ﬁx@ﬁé@ﬁecaﬁ&eof 5' or 3'

ercen Correc py cal
ndHIEﬁénsanobaS@ﬂs@f)f iternaludelyticmg aenamat ha:trecauoa mBustaregmade to the

3" of the subject s whi ' '
nigsahe dngsllﬁgg.‘@usea@e Z&ﬁ[ﬁi RYo gaalfrﬁ ?iﬁgsr fi‘gtnagpo% Jorg &pd 3' truncations
t Bf C’LHQ ;5?1[)?(‘3{3 cht‘% h\éhe{zaﬁﬁﬂatﬁlgn B@ﬂc@&t i@8tilyS For subject sequences

termned by results of the
FAShEBed aqltlmn&'eOIaBl gmdsemlatlvmtos tlpeqm,@msag@npg thgepercent identity is

subtracted fr th ent .. den cal c e ' '
t ﬁ%ﬂ‘%@f{lgy eal ggn%ﬁlg e Qif Résets %g%elry Is%cﬁ,le%e ﬁ’lap ¥re 5' and 3' of
P AABJRE SoquiRe, which are not matched/aligned, as a percent of the total bases of the

query sequence. Whether a nucleotide is matched/aligned is determined by results of the

FASTDB sequence alignment. This percentage is then subtracted from the percent
identity, calculated by the above FASTDB program using the specified parameters, to

arrive at a final percent identity score. This corrected score is what is used for the



arrive at a final percent identity score. This

corrected score is what is used for the WO 2007/ 039818
w7 BROO6/ 002888 17 purposes of the presentPCT/IB2006/002888

invention. Only bases outsilde the 5 and 3' bases of

the subject sequence, as displayed by the FASTDB

al i gnnent, which are not nmatched/aligned with the

guery sequence, are calculated for the purposes of

gﬂg&@é& ¥f ﬁ@Jﬁf&%ﬁﬁﬁv&rﬂﬁnp aDEl9Hases SlRHE the $0a1S! bhROGRhe subject
exanpl e, base sugﬂect sequence i s al

aeqmaﬁc@easshww tsletl}g dned DB sligementnivhichse @@h{natcheé/ahgned with

The del
o oy eatrc o s g e Boridhe BAgFREY) odiing the percent
desitpsdorghow a mat ched/ al i gnment of the first 10

bases at 5 end. The 10 un aired bases repre nlg 10%
(00621of th@og@mn@ea@ﬂ AtscTIbISOL BAERCEdP AliENEl 'a Lfbase query sequence

%%te%% E%xgﬁehﬁ{yal TR ERSS0rQTocL@SAShd B' &fiCofAUE sibject sequence

quenc racte fromthe percent
Iaﬁhﬁﬂhécrbﬁoré‘; Gbxr BASEDBlhadnbyodsmet FASTDBI1gWsdfetignmedt of the first 10

r emai n| 90 bases were perf tched t
fhaﬁ%ﬁ at ge#tdenk geI l@éﬁ]pplgei;is bases @p%é 158@(/1 %’fhtﬁa © SHILERGS, (?mmber of bases at
etgg@plcn%i 3% RARitHelkse! nﬁﬁ@éﬂ%‘lﬁsés&n%@ﬁ@é@dsequéd@e)aso 10% is

base query sequence. This tinme the deletions ar
|smbafa¢tedl fidel gtei paveens adentitst saone calcwlated iy @ﬁs%%SEHBtmegram If the

et ST i B AR, POLGD R G e o0

PRICBRA exaHRN, | 4 wocaés@umy@d shifudnS TR onsparait wmnuam(y base query
corrected. Once agal nly bases on the 5' and
ewgu@:fcet Haistipp sl ej,@mg]é ﬁgeelwp@rglegpp@nﬁgq that there are no bases-on the .

c 3 0F E n?l{edzAf L S%c\f\"s&%#neﬂ&ewﬂildﬁ LYo R ABHeB/aBE SR &le dliery: In this

for manual corrections are to
nede theopertdie 1¢Bmtlg0&ﬂmﬂaléd b & ANTER it notrailly worrg@@h 3Pnce again,

|B %tggtbgsqsgc?ne 'de %V '9@9/@? q]edg},tn act ggdugp%egﬁf?ggarreg & Hnr%ched/ aligned
taﬁllitﬁ t?ﬁf gﬁ‘&g%@ L%Bcé 51% RARERP Lolr&X&NdrO™No bthed SahiH] @Bf€esions are to

o aci d sequence of the subject
prlage &ptthaimrpeses détheipraskbnitipvanionquer y sequence except

t hat the subject .po epti de .sequence d

oot 2% L BS 8RS RSP 5B SR Sl A Sy Bramte, 95%
acildgﬁhc‘af" thhy Q*lﬁfﬂﬁzhﬁmé RtiA%eatdnde SEHHeRERNt InReraioneit is 1ntended that the
words, to obtai'n a polypeptide having an am no acid

samw@med sequeecesel thesutj e pelveaptideds ddegtieslyio Ahg wipry spqyence except
ﬁ%}kj su?ée&B 8?1181850{&18%6‘%&%(:9% 570138‘&&9 u{) ﬁgh‘ e%lrﬂl@ aliA®lterations per

I'nser
S e&nt 100U behowhdids aflﬂiehﬁferﬁmnmb add d;eqﬁlélnee;e Ialotter avgrdssto obtain a
of the reference sequence may oci: ur 3;, Hn?e .gﬁn}r‘]i no or . d
Ca@]ﬁg@ld[egyfapﬁqgaa}n aEp arigdsequance ghlepst Prp Hicaticalito g query amino acl
agéqql[eﬁceeq UGG 806 ﬂféya‘fﬂgé; %c@%%@& ihhes §uﬂj&ft RbfiRhce may be inserted,

ons, |ntersperse et ther 1 ndividually anong
r dslle%dﬁ@rlsubith&ted ebith encthes eguen @eidor Thaseon r@’rpom;oqafé the reference
C(s)gciulegclzjeol%zy o%crn?ru ShéM a}n?rllonog cr:]zl;?rbcg)ceyf t%{'rﬁ&%?posﬁons §t%he reference amino
acid sequence or anywhere between those terminal positions, interspersed either
individually among residues in the reference sequence or in one or more contiguous
groups within the reference sequence.
[0064] As a practical matter, whether any particular polypeptide is at least 80%, 85%,

90%, 95%, 96%, 97%, 98% or 99% identical to a reference polypeptide can be



[0064] As a practical matter, whether any particul ar
pol ypeptide is at |east 80% 85% 90% 95% 96% 97%
w37 089880% i dentical to a reference pol ypept i PET/tE200640@2888
WO 2007/ 039818 PCT/ | B2006/ 092888 18 det er m ned
conventional Iy using known conputer progranms. A
preferred nethod for determ ning the best overall
mat ch between a query sequence (a sequence of the
Qfeféﬁﬁﬁed édi‘l‘(f@lﬂﬁdn‘aﬂ?r R3S BhowHPLaaputeeftipfirs. & peeferred method for
referred to as a gl obal” sequence alignnent, can be
otu@mung thedsishgvarale mmwmg@w SPRUSHER A Tquense o the present
hm. of  Br ut
6m§ gﬁ%n 9 9885t S?%le%&g %@é é%fg’!ée% ‘%n r%"?ﬁeﬁ%‘ﬁheégﬁ ent, can be

aduerfitiidedding ﬁﬁcﬂmmes Ripuesh tohegraindidsed on Itlea)allgdnthm of Brutlag et
sequences or _both am no_aci d sequences. rai':lhe res of

stsl;,dfogtmkﬂﬁp Biegtichias/ -2 (ih 1n SeaeTs8 i gRpeRidE %ﬂ?ﬂ and subject
&lctE repe%@%? Eﬁdg@%%l ég&u@ce&!: S8 A d"&l@Qécﬁences The result

gnrren ar e: tupl e=2, M smatch
P@fn@id ylebal sedodmet ntjgitaadis yrpceRadeinity.z Rtdfemedpaapeters used in a

T i L P s e 0 S g P
Sjo%ﬁngoge M?@ R £ a0bn t @OLﬁinL h=8)1 (RtcFE | Slcore— 1, Window

sequenc hever is shorter. I'f the subj ect
Sﬁﬂmqeencs lerigty, t@ap Rémaliyth éiamm;m Pg@a&‘qy—ﬂé)é Windqvp Spge=500 or the

clepei S “Biortiied 6B PuntEbn HER e el °C 0 e

[0065] esul t chér bzl_dt §ecf@1@ﬁ@l«ﬂ§ ghdrbee t&ﬁ&ﬁ@&lm@gqmadmtom or C-terminal
account C-termnal truncat | ons of the

s ddlptaars, geuh@qaus@ %éﬁeré&ll dletinns ng TRATYBL POTFRSFIER fplist be madeto the -
gﬁegﬁ%l Ui E&? Be@aﬂ?«% ﬁqt%tFA% ?)E&fﬁﬁmt 448Gt sottht M@JJ\hnd C-terminal

termhni €~ query sequence,
Pghs&ibns bﬂﬂaetsubjyctl seqmce ette daloylatag globalt pemcent E@ntlty For subject

nunber of re ft er, ence.that are
aﬁﬁgug:lqeé rtWil’lﬁ%;S ?1@&}]3 grepgf:gu é’e a%e} uY:eeto quﬁryaspgu%? the percent
n?cfe‘ﬁﬁ %Bﬁ%gfb%ﬁlgulﬁtm Rk masiber Qf fbgldﬁb@biet‘% qu6S/ Ggifence that are

er cent bases of the query sequence.
V\Net het Crtermiriat o uhs svhjech ecjiehéqy n‘ehuchsard arad rmatﬁb%i/aiagned with a

ng%!%gﬁqggcgggl l%pﬁte Seggﬁ%&%p} 8h1ﬂ?en g‘?% ases o% the query sequence.
| Qi) reGiah& 1l RhteRedPMighb®is (ﬂi@@ﬁﬁnéﬁc‘@T%W @QhamASTDB sequence

usi ng the specified paraneters, to arrive at _a fin
pahgmne;nt Thie peiceytage vrthen snbtrgctpqi fem g@rp@g;@pt 1d31ét|11tf/* %l,culated by the

: ﬁ@%vr?t %ﬁf%g] Wogfré%ﬁﬁ%nfegg{htet @%ﬁl@%&%?ﬁget%f ! Ite(? %rr}]\%r 858 Mnal percent
t henSitibiRed. TalURRE Percehi idbntitarseoredt what cheskdalor graeldlrposes of the

w th the query sequence, are_considered fo . i
p@r@g@équpﬁlonﬁm;rqsw%ﬁ o the Nﬁ (g g‘g}n&leq{{th? a@ad?cit 1s§)quence, which

SGRl of %BE &/ﬁ}} ﬁ'é& Y uéxgsée HécROsHe! ERRRIerddUios itHE tpurpose:s of

t he ter esi dues of the subjec

smamlc’c}e adju@@lfgilhd:percentaldphtﬁy sgo0 T is, anlyl qpeyi mréue positions
residue

bj ect
igaﬁgl%éégf%t gt r?ﬁ%@"‘i}'g}‘%f’g ﬁ‘?SI‘i{UtTé Hﬂ"[‘.[e);ub}?ﬁtesea%qng?l on
[00667CCUT S F3L ekBGpl a 90 amino acid residue subject sequence is aligned with a 100

residue query sequence to determine percent identity. The deletion occurs at the N-
terminus of the subject sequence and therefore, the FASTDB alignment does not show a
matching/alignment of the first 10 residues at the N-terminus. The 10 unpaired residues

represent 10% of the sequence (number of residues at the N— and C-termini not



term nus of the subject sequence and therefore, the

FASTDB al i gnnent does not show a matching/alignnent
wo@boorioa9sis r st 10 residues at the N-term nus. TPET/IE2006/002888

unpai red residues represen? 10% of the sequence

(nunmber of residues at the N and Gtermni not WO

2007/ 039818 PCT/ 1 B2006/ 002888 19 matched/total nunber

of residues in the query sequence) so 10%is

%HQEH%?&@ nfn'hBBi‘ M’h%smﬁ@ Bk que§deqhshcsy 85 @0%Aik Gubtadosddl from the

by the FASTDB p ram |f the remaining 90 residues

vm@np eien@mscyre qtaser] by ﬁlef%%TDBéﬁe@ﬁm i i &t yempining 90 residues

u 0% o) bdu

SHBrastiebanush FLBET psRa R JgfB v R4 LE another oxample, 2

sEpkilee subjbitSefidiee id f@nstebdvithrs 160 esidot elualayl sequence. This time

del etions so there _are no residues at

he
cth@ deletipms &P intramal delgfionsisodbefe o SIS 2 ety or C-termini of the

|
PP EER PPl sichot Pl B, 8998 anuar ety P

Cﬁéﬁtﬁgtcﬁﬁ:uleﬁ&: By égﬁeSTDB dnmlnpt m%meﬂlll}e Colp@éﬁd i (QKS:G agaig, galy residue

gllit]fgsﬂgélﬁ gggﬂ%{l%gn aﬁaé;rends a?f tﬁeu ﬁ H%Q%’se disPhayed in the
MRA SO @dl LOR&H, Wiith the rﬂiﬂeﬁﬁtcﬁ&ﬂﬂﬁgﬁl@@ witR theegusl | equence are

corrected for. No other nmanual corrections are to be
madeudlkyrcorteeted dotp ¥e othst maphal qorisstéens araiaehe made for the purposes of

[ 0067 d herein, a nucleic acid that hybridizes
ﬁ“&é’F 45&’?3%

8P conditions to a nucleic acid sequence
[0067Ef t heAls RN thein, & aheleR dodd shapohpridizbe anildestihgdnt conditions to a

i on s e et SroB3eSbos o Myidizesin an.
Bty ghOnbMRRA B G 1 AL oM SO MANRARABASR SSC (750 mM

SbﬂlaCﬁt 25 nalvid sé?diulg/ aﬂtratﬂaae,n am unMj sodinmapbesphaen(pil Sy fx Denhardt's

agq}gqlorggllél/o %@1@%{ Shl %)gl ;(gﬁgylh d?rr?iur{sgr gneaﬂdgﬁ 2t sperm DNA,

hepaicsecacid sequence
?&R)I“}C%%g f}é%%gﬁén?héprgﬁrgggﬁsgt% which is responsible

[0068] o, anshmed tyreiethepistmpEplei decalipatiasc demein aiehity thpamino acid

ol gi co Gener | | | oc I at-ion do
C 6?93’:@?% n‘g g’e F ‘Fﬁl%éi‘r ypq]%?epﬁ 2 llgilﬁ BnZy Ongiso[leb f 8b]anchormg the
Aﬁo%@ﬁldléeﬁla BeatioRewttBinnitef Gempt %n{pmct iGeneratlf etowaliation domains

oSe biological activities attributable to the Fc
r eginprise( aning termenal ¢ Gﬂé’h@f@nﬁ@ZY@gl on or amino acid

[0069E equen ?%% o\és)a/r 'e}%ae?ém ﬁl% {eu K ot09 ff|uf2£ o?tnfe%}g qy- th@éaﬁﬁio%?cal activities

f ant ect or ns ¢l°lde ut are not
| iafitibeablt @ tHe@PoegRpl(a maﬂi)wanﬂglcafchl ragiby or amino acid sequence variant

anti body dependent cel | ul ytoto |t .

aﬁp,rgg}gy Wﬂgﬁfly ngp@pgﬁ og tegtqcé) (tﬁ%g;’xé include, but are not

c C depBadbRicetu@néta8Ricity (ADCC
CHPIIATE R STy el s (40O

c ehfibslyrdepeient edieperphsgoogtosis (ADCP), cytokine secretion, immune-complex-

mediated antigen uptake by antigen-presenting cells, down-regulation of cell surface

receptors, etc.

[0070] As used herein, the terms engineer, engineered, engineering, glycoengineer,
glycoengineered, glycoengineering, and glycosylation engineering are considered to
include any manipulation of the glycosylation pattern of a naturally occurring or

recombinant polypeptide, such as an antigen binding molecule (ABM), or fragment



[0070] As used herein, the terns engi neer, engineered,

engi neering, glycoengi neer, glycoengi neered,
w@hkeocosesys neeri ng, and gl ycosyl ati on engi neer i PQI/E32606/002888

considered to include any2fani pul ati on of the

gl ycosyl ation pattern of a naturally occurring or

reconbi nant pol ypepti de, such as an antigen bi ndi ng

nol ecul e (ABM, or fragnment WO 2007/039818

P@abfdoB2 ARG RYRBBS en@Bedrliy ipoludesIngribslit angineering of the glycosylation

engi neering I n¢cludes netabolic engineeripg of the

ghipelasIyaet arellmnchiding gerstiomampylatipnge ot awn lgj)éﬁ‘@bﬁlade synthesis

tl.o t [
PRRRHYE! o MRl xRl HRGRERNAE UF SHRIRGENS cxpressed i cols
ngnbspmmtcel plycesyiation seginaeriog| insludes:uhe heffactsr of mutations and cell
ycosyl ati on_engi_neeri png ihcl s the effect
rrﬁ’?‘él’fqn&’r%‘t QR ECoFYatian, 1 gren e Weﬁ‘i 3*& BYPORY fa&ﬁn efigineering is an
OBReRIRPHH BRRbsylirIRIFFAKCRBAL 1A BAGICHRL %in‘BGdlhi%n@rthe engineering

alteration’i'n dglycosyltransferase activity.
p sasultein alteradrgiowisansimylirankfsrase géthvélarandpr ﬁn@)smrassferﬁse activity.

ltere sam Itra sfer se actiwi.t
10071 ooy AP SHE R B U Ot S BT Al aR GRS gyt which can be
t BRgih&dred h® Sbnd k| the 9@%@@@}# afkl nahtigbn Gaiding ﬁfolécﬂﬁds&ffl the present
whi ch can be engineered to generate, the pol ypeptide
amyeghen. gEnons erabefimef) telhas cqilr IStqﬁlélqu@é dngllow the production of an

[ Il
gﬂt?%éee?@gmlgo g{%ﬁ%lgvr(tpﬁkg v uc : on gﬁﬁts ®El %Ileferred embodiment, the
blaﬂtﬁigelngammhgmdlesuw i lan mmﬂbddyedntgjoﬂydfagmmt ok lﬁusaon protem In certain

preferred enbodlne ant en hi ndi nol ecul
D e, theist Faypars Besmautnean BRsH Ip FORErCieRsed evels of
Ceht 8t hor€ g@@géﬁfﬁi@& ﬁavﬂl &o1o8t a&ﬁzlltjlys IB%Yl?erQ%%dﬁh’éﬂt@ §he host cells

mani pul at e express |ncreased evel s of one or
mbeee pbd:eppeepngu@e@dham rthGﬂ'hmmat@ict reducgd on tmhidied core al.6-

%@dg?relaﬂ% t}O > bg’)%gtﬁ]&]? CPir‘_ﬁ_]?CE P ?IZC&)S_E]%IGgng %%% %Ct ZVlgl €ncompasses

f peds Eésé‘lﬂﬁfo@ ﬂ@&%r@&l L6 Mhdasyltrhisfetad BRifeQisayell as ifiteraction of the core
fucos Ipt f ansferase activit y enconpasses both

eﬂéﬁe somtrmfemg egayee withglstwbeieaie-+ Hapisqedls ancdudpeqydiuged cells, e.g.,
aihan”E ei{u? ﬁ Ofcht e8RS Rells BHK cells, NSO cells, SP2/0 cells, YO
al, 1f ans et ase enzynme W th

Fﬁsﬁel&ﬁé |cSlld rRAN63emo et mlyeldnmed:dlls PERgcells PERI@(B Ica]ﬂ's or hybridoma
cul tured ceIIs such as_CHO cells, BHK cells,

c &plls yeaspoglls, inspqt gellsyend pipat eslls, to deme onfzacay, #Bhgéo cells comprised
YRR Bl B PPl Cals b TR
[0072hame omsy usedf hwpmbt]nb mhamcdaklwqmmprﬁcs eegionirtferanta an amino acid
transgenij.c. ani, nmal ns enlc | ant, or. cuyl tur.ed ant .
o het POLTRes BOTR R AL IHaiceith e Hapipeommonly found in
Nahis BRAYING Safite E&?éﬁ’d‘é lﬂlﬁﬁzﬁf Bc k&iay iaBlube adfatifle sequence human
sequence that"is id ical to the am no acid sequence
oflg@h P]édegleg itlan-Acwdoh Iag}omw,dnatwe spaiteneehurgse Lg%WaFg, region; native

native Sg man.Ec r incl u

s ga%}Jeeﬁgeé ;geG%ngregg%n % %gﬁve( SEsience] uén%n@kﬂ Fe region as well as
alhRrMBesdcuri@d iMenSe heRDECOHNBE UeBEs 416 cof@impiuted and are readily
native sequence human |1gG Fc region; and native

s @tainrddTom YaRoUSYGh stes fegi JRBAS WebIsitOas

[0073] The terms Fc receptor and FcR are used to describe a receptor that binds to an Fc

I

=

region (e.g. the Fc region of an antibody or antibody fragment) of the functional

equivalent of an Fc region. Portions of Fc receptors are specifically contemplated in



natural ly occurring variants thereof. O her sequences
are contenplated and are readily obtained from

wQ a0070881veb sites (e.g., NCBI's web site). [ORZB]B20r002888
ternms Fe receptor and FcR @te used to describe a
receptor that binds to an Fc region (e.g. the Fe
regi on of an antibody or antibody fragnment) of the
functional equivalent of an Fc region. Portions of Fc
reARPRIRERs SPRE %kéé@ﬂt' Mv&RvheNRl ple@iirddnen($ddiments, the FcR is a
2007/ 039818 PCT/1B2006/ 002888 21 sone enbodi nents of
tﬂaavp saspentte HumearfioRorin ofher prederead eabesiimeris AR 1g gpte which binds

t
L RS R 8, AR o o
|I§:$Rﬂ'ﬂtdu’§§lasée£ ainglaging alrRtie plapiahts aand altmham'esr siiced tfamss of these

of the FcyRl, FcyRI I, and_ FcyRI 1| subc| asse "
i TReIDRTE- n‘@c TR eceptotainelide FoxRba £pn erchaping r%?egtﬁ ) @8g FoyRIIb (an

f ‘i’ﬁlﬁﬁnﬁ& & f)ﬁ)?c)f Wﬁpﬂ%%lmﬁ&yﬁlﬁs ra%ﬁ?%c 51§:e§ @li‘dt Wekeer primarily in

ivating receptor”) and yRIIb (an
mahldytdpla@,gnm e depianrs" )t,hembf chAttamﬂng rrﬁ¢%>torarﬁq‘181h0| ¢pntains  an

sequences that djffer yt opl as .

JEHERIECOeRISF dTostne Psg Aoy ’roé‘c 819{18 ( ﬁ%@a lfﬂaﬁ%oéffn Rlagmic domain.

Wfé@é Slepf‘:ﬂlrﬂl; M&rﬁ’eﬁh@ﬁn bagReoRreéjttetyréineMistd inhibition motif
in

s cytoplasm c domain. Inhibiting receptor
F(djmu) in tonyteplasmiznddmaiun dihe deqm elso tiggladss fhe paenagpl receptor, FeRn,

R TTE T e ot e —

Wat&dlol SnécReReasl by ahé Gredehe ifiventish ds thé lowt effinity ingGEnoglobulin
to the fetus. An exanple of one Fc rece

egrsonp &S segionyecepier Hl'ésléfﬁ?ufﬁ%,@%@ H6AoqeBioF pﬁﬁ -2) §¥j¢-gamma RHI-alpha)

Iﬁ:%arecursggg‘%%b I'—dgc ‘Pécept or 151 @(d‘é??ga{ ‘UD16-A) (FeR-10).

- Blinheg76](the sgpiene dRwHic) is GEiciRtth bajow(: Fc- gamma R | I)
(FCRITT) “(Antigen CDI6-A)' (FoR-10).  [gi:119876], " the

O\
¢ %;%}EVW KEEDPII—ILRC
Fi\{@s

KDSG SYF CRGLFGS KNVSSETVNI Tl TQGLAVST
| SSFFPPGYQ VSFCLVWLL FAVDTGALYFS VKTNI RSSTR DWKDHKFKWR

[0074KDPQDK AL QBd#herdin, ap6lgpitideivariarg wic yipepd Fele bitalinigaaffinity or effector
with altered FcR blndlng affinity or effector

fﬁh’@tw’@(ﬁk is)onesv el higheitier FRmesd { Vi meratib g dgpinished (i.e. reduced)
i F
T
PbMpﬁmid'ed@mlmdmg a nqmleywqmncdeF@ 0egioiL.S | Agpdypmtldq evariant which
sequence Fc r A e r
i A ek et

1%%%@6% blypditidRivatatthaich RenibR&EEHEased binding to an FeR,
t A po ypept| de variant which exhibits

d bmde a‘slealst wine ScRgvittowense EERity than a parent polypeptide. Such variants which

display decreased binding to an FcR may possess little or no appreciable binding to an

FcR, e.g., 0-20% binding to the FcR compared to a parent polypeptide. A polypeptide
variant which binds an FcR with increased affinity compared to a parent polypeptide, is
one which binds any one or more of the above identified FcRs with higher binding
affinity than the parent antibody, when the amounts of polypeptide variant and parent

polypeptide in a binding assay are essentially the same, and all other conditions are



bi nds at | east one FCR with worse affinity than a
parent pol ypeptide. Such variants which display

wale@rmasesl bi nding to an FCR may possess |itt|BCDIB20@5/002888
appreciable binding to an 2FcR e.g., 0-20%binding to
the FcR conpared to a parent pol ypeptide. A
pol ypepti de variant which binds an FcR with i ncreased
affinity conpared to a parent polypeptide, is one
Whichiticali FdE cRipleng pefypaRide WiriahhwitaioyeoveddmR bindilg affinity may
FcRs with higher binding affinity than the parent
adispley dipm ahet k- He flfde r@bgutowopfﬂl% cepts tyeicahy ifme abewy 1.2 fold to

p ' I i o - - ar iad Al
PR 9L ARSI . B B R SRR o pren
Peollp&pTid06wDEE FBB. biddinigdefimityc &l detdrorinesly dorpéxmpde, in an FACS-based
pol ypeptide v%ri_ant, with inproved FcR binding affinity
nasFay 8 apPRyalyHR{BiBeRTe) 1. 10 fold to about 100 fol d

[0075f nore hy Qﬂs&?l{éﬂﬁn]: bR WP RLid Yniifi Qb trersP0LENaA0e rPHd)amino acid

nmprovenment (1.e. increase) in’"FcR binding affini tél

c seyancech ftaogivéreapinoeavid sqoenoee fixetwlarywmesdefigatirndingidagbut are not
affiniity is determ ned, rr exanpl e,.. i n an, FAGS-base
aL‘%?do O’aa%Pﬁn%?alaﬁﬁi Ssu%%}t'été%’t’ 2??86%‘68’7 Sﬁnﬂ/&f §§1§§on. f preferred
hemebdimefd, 88 ARINBCAcH] MRMifidatiah i9R suBbtRtSord ¢e.g @haNPe region of a
in the amno acid sequence of a given ampno acid

segunhedypapide)p| AnyamieliaeidcaediBpaionrat|agnscifisd ogiien 4 g in the Fe
lim.ted to, i NO..aCi ' i ONer i ' . :
5 T RS 0 PR SSEAL ¥e fpcrion of
atdagk emdirhinoaddid pesidueaadjachst the upkcified eesiduel NTha idsertion may be N-
region of a parent pol y_pe‘gti de). An am no acid

sl gt Fopmapaldo Siepreified Pt i on (e.g. in the Fc
egi on r - . | L . ,
007625, O g B o 48 QRN A bl (sprsas

aiif noitaof doncestration) asjoatedt witheastp Eciré¢eptbrifisshiddiag imeraction. The

insertion may- he termnal or Gtermnal .to. the .
s pains Rl ety Favare Pratho ph BRI R LRt (epgatly reported n
I ehRE Srtigvdrhe teaid ¢ bidcHnastiup SPC datideanby anstigidtic on-rate (generally
(expressed in units of concentration) associated with =
eaertorted in aoipobeorCentyition ney Uniittine 8. opolarfypsond)j dgigegeral it is not
affinity is directly rel.ate o th (s
oot S A L A A e i consms o
| Ve rts edifferdBces CinJon-SA6D B ratdsPor bpthdimlesteehchyoft tiese parameters are
ki netic on-rate (generally_ reported in units of

c shpaimeniallyodetprarineth (e 24 PrBIAGQRE fifleawywaghiacays.comhor SAPIDYNE

g%?%%lﬂjemleﬁtgj s not possible to unequivocally state
ether "changes in equilibriumdissociation constants

[0077ar e dus teddidréiay drcesm Ac-ordiadd selhdbf cytatosgitprinbiodés antibody-
un] ess each of these pargneters are .experij.nentall .
dél@gm%té&ﬂtﬂé.r gytotaxyet [ ASRH & o g ifa%%?fsd ﬁ?grﬁ%b‘fble Fe-fusion
?@E&ta}glﬂ%ﬂtaﬂﬁz?&'[ﬁlﬁﬁﬁ‘ﬁé-)reéig@.?ﬁ]is A9 e 8fe RRERINm 1A8ing to the lysis of

m Fc- nmed ed cellular cytotoxicity includes
afentimdy-targetod neldyitbydbiinah ammupe offestordelly”, avhgreel | ul ar

[0078‘iyt ot O)&lhglﬁu%lamg{rg&n%defe)étog cgﬁ.sl gr%' aepgp%_la{tﬁ')%' c&nleukocytes that display Fc

receptors on their surface through which they bind to the Fc-region of antibodies or of Fe-

fusion proteins and perform effector functions. Such a population may include, but is not

limited to, peripheral blood mononuclear cells (PBMC) and/or natural killer (NK) cells.



protein containing a human Fc-region. It is an i mune
mechani smleading to the lysis of "antibody-targeted
w@eior®398ib8 " human i mmune effector cells”, wherBCTIB2006/002888
[0078] The human i mmune ef 2&ctor cells are a
popul ati on of | eukocytes that display Fc receptors on
their surface through which they bind to the Fc-region
of antibodies or of Fc- fusion proteins and perform
[0079T f eCt Phe fakpell)-angeredells AreRRNbEINIOBY tFRYABNEI (¢S antibddies or Fe-
is not limted to, peripheral blood nononuclear cells .
- (foBiv)prefathshel the dHeation; B} generalydhe antipadies\qn Fe fusion-proteins bind to

A T e R S

[0080X €. 9. , AankddiggiéinsthoterhicincrdasédRc-pledlatidna)lublr cytoeoxicity is defined as
invention. In general, the antjbodies oy F . . .
f idics Ao frcavees DB AHALPLOT eafensb-igegered oplly thRearp ispdjnp given time
PRI atf éi@%ﬂd}ﬂlant}:ﬂiohhﬁ aﬁﬁb&@%r%—ﬁl[sgggﬂé’ceﬁsin%ﬁ§ thedium surrounding
herern,“the termincreased Fc-nediated cellul ar
Ctlicotarpet cilisyby shedafechmnisna®f Rermbdinted reellnlar eatoxicityt defined above,

nunper of "antibody-target.ed cel].s" th re lysed in .
A e FAUREOD B o BRey oF QRGO TGP HRETb B mediumm
OLurfhmbiig RO taPER e8ll el Rird 'R J¥RRvE BSIYEE @A VEa nuidlRr of “antibody-
target cells by the nechani smof Fc-nediated cellul ar .
cargatek cdlst yin degivere timebloy ¢he maehwnism af Fednrdiaterh celiplagytotoxicity.

cancentrati.on, of tih or. . Fc- i Ot el R i - L
O Bk 3ol A RSP GufEa 9 P PR B B b oo
agliiRVA by thel fleSntibody gf Ferusivinpeiteinproduned bpdye same type of host
tar %gt ed cells" in a given tinme by the chani sm of
Fecliretsing e sewie|standardoyrodicioncpyrificationdormlaiion anfl gtorage methods

Feapmdiat L ar L Gt v j st
CSCAP S BB, S PR 48 B icea by
okelkC glysbmgingerailt éo nexpraduted ghygosearsforeset Yind-BF thodhe methods
cells, ing the sanme standard production,

pG?ﬁcﬁbE‘gﬁ?rS%‘; formul ati on, and storage. nethods which

[0081;:‘29 KN tiBody RS e Skt daS8l dillibolf dasdnabiice it ByibRYRity (ADCC) is

t been produced by host cells gl'ycoengineered_to )
exEaBsa drttibody, s dsy itermaisse@ned beremny having greaped APGorfsdetermined

descri bed herein. .[ 00811 By aptibody havj |.nc -
Y Ay R BN KOORR H infe B bepSRY alfjb ik duf O aEpted in vitro
RNt C Akkag i 4dBlyws:as that termis defined herein,

havi ng i ncreased ADCC as determ ned by any suitable

méd hod therrsewy uses tangss ecl thet e Py ndR iekPrepsihe f@aglyantigen recognized

e .acc a0 VL . y is as follows: 1)
ﬁ?@t@%%ngggteﬁglélg arP%Ié) ocf:e Istlﬁﬁég are known to express
t 2y t angeissgnisegmmire paiphieza tloodymorvenelesr gpils (BBMIshgsolated from
region of the antibo

p qqérPé”ra&Pnd?Fféﬁah?Fﬁﬁg%@E}}Z))éié\tngbeé?géfg t@*‘é%g;) f‘“i”i‘& at ed
o ot o Bapi s s BB ot di ng
to fol lipwi nthepPBWMGEsaire isolated using standard density centrifugation procedures
and are suspended at 5 x 10° cells/ml in RPMI cell culture medium;
ii) the target cells are grown by standard tissue culture methods, harvested
from the exponential growth phase with a viability higher than 90%, washed in RPMI cell
culture medium, labeled with 100 micro-Curies of *'Cr, washed twice with cell culture

medium, and resuspended in cell culture medium at a density of 10° cells/ml;



i) the PBMCs are isolated using standard density

centrifugation procedures and are suspended at 5 x
wae@7oadsis/ M in RPM cell culture medium ii)PCHEB2006/002888

target cells are grown by gtandard tissue culture

nmet hods, harvested fromthe exponential growth phase

wth a viability higher than 90% washed in RPM cell

culture nmedium | abeled with 100 mcro-Curies of "Cr,

washed;;j Wi g0 W bitheSinal fGbddt YEIE suspBiEkidtMboaBare transferred to each well

resuspended in cell culture nediumat a density of 105

axflal %k wel] migDoReopla39818 PCT/ | B2006/ 002888 24 iii)

100 | .of the final, tar NgiHan .

tr ansflgi r eghet Sntrébaoéiﬁ 1\%{9 ﬁ&ll}%—? h{éteg tL‘ajé (\%eﬁl @021 rég g?:&ts e(?()@ ng/ml in cell
RiudtRs mbdihmt 44 30Nkl dTakky ressltiag ahidbddy-sdivtiohe dref added 40BO target cells
ng/m to 0.04 ng/m in cell culture medi.um and%)%gr I .
o theed-wsll| migetitsh Plaie dipsting iR (tERNCAF o/ AR &Yy goncentrations
{a598Le fEliB1e bR RELLRET oL Ler plate, testing

In rl% tl OB

l'cate various an y éoncentrations '
coveriv)g t Her Weohlexionme ecitasat (MiR) cantupds, abedditional wells in the plate

S AL ML 528 L3 o A PRl Hin o pon
FRaR cYeger?thl (it 2k Y. TAAEGOH 8! dftth® An@odyOsdiution (point iv
e

ionic ergent (Nonrdet, Sigma, St. Louis), instead
odbovble anti body solution (point iv above); vi) for

t he spant aneous rel ease ( CRIH Ol 3 R :
vel | s YIE t Efgr Bfea‘?p nFaE%%seﬁ%Br%%eg@ﬁe%ngrglesf 33‘%?15{?3 gftq@lslls in the plate
C&rtAinink E6L1aB61e8 Carbet @k11RMeivees 0 pLof RBVE co dirliure medium instead of

instead of the antibody solution (point iv above);

vihie pntibesdygelufien|(Peincv #PPYRr plate is then centrifuged

at 50 x.g f y . { &dtdf@Eedlat 0K o8br 1 minute and
4C; vi‘lz§1il)§J 5*35|9%a?31we&%¥§?}?:"1§{§§%% on (p%? n% i a ovre) ml
afneubdetetbrt hoapathi°Gel | to yield an effector:target

cell ratio of 25; n he pl ates are.placed in

i ncubat®y e of é‘%%’(% a‘i‘ﬁggnﬁ]'?é’r@o 1§1k?%ve$ Fpe &d(ﬁegiut Se;ach well to
i gx)elcf he e%@ét&rg&fgﬁﬁcépﬂﬁﬁ RNt ofd S AacH al\égﬂitceﬂsm an incubator under
har the e

vested an experinmentally rel eas
r &%i ©QAg dtimosplyer¢ 8R)7°C foyubonrs;f i ed usi ng a gamma

counter; x),the rcent age ,of, specific |yskS:Ls
cal cul & ed)tthr Csﬂ'???ear?{l?%%‘f}m C ?{Eleneltag%t ?&%H é%:cg?lgfasr%ge;d and  the
t exdeiendnPi b RadeERadiBROti A R(ER) isgluéﬂﬁied\m{%ﬁfgfa dehtirh & cdutiger;

average radi oactivity quantified (see point_ ix above) .
for thal antiebosieeeidge ol raperifa, e iss cpleulajsderighesdch antibody

di tivit tjf] ' i £ )
VESRERES, eoBliRD b 18 TohiE R MRYNARARY) 0B iR ER s the
audrageradRAbABL duantifledi(saa point dat{overfopdhattaniikodybmonedntration, MR

for the SR . .
is the average radioactivity quantified (see point ix above) for the MR controls (see point

v above), and SR is the average radioactivity quantified (see point ix above) for the SR
controls (see point vi above);

4) “increased ADCC” is defined as either an increase in the maximum
percentage of specific lysis observed within the antibody concentration range tested
above, and/or a reduction in the concentration of antibody required to achieve one half of
the maximum percentage of specific lysis observed within the antibody concentration
range tested above. The increase in ADCC is relative to the ADCC, measured with the
above assay, mediated by the same antibody, produced by the same type of host cells,



controls (see point vi above); 4) "increased ADCC' is

defined as either an increase in the nmaxi mum
w@escosusagie of specific |ysis observed w thin PEEIB2006/002888

anti body concentration rangé tested above, and/or a

reduction in the concentration of antibody required to

achi eve one half of the nmaxi mum percent age of

speci fic lysis observed w t hi n the anti body

503 Eﬁﬁé &fndar@ ﬂﬁuétﬁﬁi AOEve; folhelatite raﬁdStbrag& methods which
isrelative to the A measured with the ab

aa's ehylowneml ﬁloe@l Sbl}led hé tharast hnt fsbdips 19t fwer dodiped IJPé( host cells
E%@S . $ig. WO 2007/ 039818

Ff(‘i’*%?nle %?‘6?53’@%? Usi ng the same standard
production, purification, fornulation, and storage
mei@dBc Ragiohs are known to those skilled in the art
but that has not been produced by host cells

[0082]ENYi NERicAstedent RivEttnrosidesFolypdptidesyarchating #oighebinding molecules,
[0082] The present i nventj on prOV|des po%% Qtlde di h
i g nieglifiast TgeFPaiATAdinglelfo PG FRRIETOR £g REORS] j pgoding suc

gV )Fc regions, and

e‘?ﬁ“{é@*ﬁhgé% un&ﬁﬂ&élse:f %&ﬁg%ﬁﬁd@@ hgtrfmg e%g%git%ié an g
pokthpépfor deiag lgane ngthfrmrebaﬁneadoﬂ:‘mrloag diseases anidisordeoBeeferably, the

for I,ng sane the treatnent us di s

Raca BF asrar ohted st e dinge P pule Bt ER Ry Fo region
f)‘}e PNEREWne ! INBBL AN Hbdifigiohr amMet RRArenon Meditiigedor "nonmodified"
parent Fc region by at |east one am no acid

np(dylﬁapmde pmferab“lb’g:ohmysgﬁﬁt least & partionmf angtibody Fc region, and may be

| BEERES uf fo<tnieY BRhE i B ME O e fRR Hof Ppes comprisng an
PrE RIS ot Pofttbnt BeFHBE.] LIﬁSpreﬁéﬁbdl a:bibedinﬁbnltsb g¢ha pareﬁ‘opolypephde is an
Dot hropiget pofyPophan ST e EATR BTN b TR DGR formprising ot
p%aytpﬁpkeﬁ%n' 8)%% F%mi‘é%g&pye The %ﬁflgéﬂ P etBBleglﬂe) In certain

e any ot [ypeptl e conprising a
| eaBbditepy hlrﬁd&ﬂlﬁéd &o I{Eglonagap be (gngratedn(e@qtapggdmg to the methods

bi_ndi ng, nol ecu n cert ai
élSF]@gﬁ%&pFrﬁlﬁg, c%h% fused go (agheéero @8‘6% B&%é;{tlgi {B& eclhou:e such as an
nﬁﬁtﬁ%ﬁ? vaiaBe! Qéﬁginh&r %irﬂ) fgaﬂgmﬁﬁnopﬁ fd§R6r bP likand. In preferred
het er of ogous pol ypepti d choi ce, such as an
ambbdndmntsathemln)epbm cvf the inpientdpm gomiprss an eftirg antibody comprising
ceptqr or liga n enbodi nents, the
pggV%@a@|H@§1831?W¥1 ﬁVﬁﬂffg%ﬁ%gﬁ%ylse an entire
nti body pesraiREd Shib@dinhdr@d)tthapdrdne sompnsesgara Fe region or
[0083§0d| fied Fc region. 1[0083] I n@ﬂfor e?oﬁpggﬁgnbgdlpﬂnent S,
t lﬁtglcpgnaé rioron yherped: d@qp@mﬂy, thesFgaegien r@gﬁhénp%?nt polypeptide will
i.onal at
t ﬁ%n113%§e g ?atgfgl y%lf)egfé e fe%?c{nl al%gl%?r %.lgsl éﬁ%lgﬁﬁl&%@@ééﬁﬁeﬁge Fc region.
S grpeRes the Fe aggion of ahel ppreaf pd)labd:gnda thayrhavenabé vne more pre-existing
sequence_ Fc regiaon. . However,_the region of th F
D PR Ay PSpEts AP RRVE iRIGHS Fomd: e Sxeietin be region. For

example, the Clq binding activity of the Fc region may have been previously altered or

the FeyR binding affinity of the Fc region may have been altered. In further
embodiments, the parent polypeptide Fc region is conceptual (e.g. mental thought or a
visual representation on a computer or on paper), and while it does not physically exist,
the antibody engineer may decide upon a desired modified Fc region amino acid sequence

and generate a polypeptide comprising that sequence or a DNA encoding the desired



am no acid sequence alterations or nodifications from

a native sequence Fc region. For exanple, the dq
whrediosggisacti vity of the Fc regi on may have beP@I/IB2006/002888

previously altered or the2kcyR binding affinity of

the Fe region may have been altered. In further

enbodi nents, the parent polypeptide Fc region is

conceptual (e.g. nmental thought or a visual

r GBEiRE Tt 3EdiON adthoPack® BaERTe. Tovasvepdn igferranembédilents, a nucleic

it does not physically exist, the antibody engineer

naoyd deaesidife apbh regiaieat @ parenbprlypeidEds ?\@gliaélﬁ (g% gemmercially) and

? l dmgcge%agcﬁg ge(%lal[l]% %%&gfeﬁttg g&é?c& %g’%gﬁﬁtqﬁlcga?%ih §<j:cfﬁlgnce encoding

encoding esire
200 M BRI REbh) B2006/ 002888 26 nodified Fe region

am no aci d sequence. However, i.n prefer.red . :
[0084nbodi RS eoddas B1crine Rauostide GPRETENE Eanolifpdbfic sygion may be

a}a%ﬁﬁr@ﬂ% Wéﬂé(cf?ﬁ %b%ﬂa %h@é@iuéiﬁg ki &fddhce 6O MBSrEiAL Spkkification for
a thi’$ nucl ei ¢ acid sequence I s altered to generate _
apatdcilanteqnerceei Theae imttods imtade, bnicardineg lintited tappteparaépn by site-

Fc. regj on. [.0084] Pol ynyc ti des encodi a .

oAb (91 e{lmﬂﬂpﬁ?ﬁéﬁlaﬁw ueResTs 3%‘?%&%%681& and cassette
pfrﬁﬁ%@ﬁ&isbé/f FRLRRESpHPRARE nubleich&i@bhcddsigthet fiffypeptide. Site-directed
gui dance of the present specification for particular

s eutrgRoesss. is Brresferme mimshiyl for prepgang isustifionneriapisy khigtechnique is

to reparation by sites _diregt or, .. . _

U BHERRESbOR. b Cel L o g, 15 40914443 1959 and
wrﬁﬁhﬁ,,P@@d]\@ﬁS&@&& eSci.NUBAgsn e’ (108 7)abothaof which are hereby
prepared nucl eic acid _encodi ng.the pol ypepti de. .
sincerpgratedbetpferpredeniafbh & FETANSPWIHR CERCtRL PHERBeREHS of DNA, the .
PLERM B AS WP il kd | | oBiob Rl CenloSding the desired
e, DS H Sk thO Pl BybAlizhe 4 cRabERIHEY nkdding the desire
Nugitgtion tédaisthgldRemnd bB suchdddrtidg DOV A.188&)hyaridizatem kd)NA polymerase

et. al., Proc. Natl. Acad. Sci. ,USA 82: 488. (1987. .

bét eegftoimErsize @ AiEyeOnd EEPdorsiie %‘gﬁP&f@Bei@?‘%dwﬂde as a

[B)ké&'ﬁfe%%and Asif ft{h}ﬂ ﬁﬂ%ﬁlxsttr_aﬁ&tcﬁ‘ e’ 864RE PNARGENeSbmplafe. Thus, the
: € g .

, startin I's altered by first _
hyligormicieotide ancodingytheuddsed injuatémcisdinagrpetateddinsiheagsulting double-

mut at j a single strand of such starting DNA
Aﬁ?@ﬁeﬁm@di zation, a DNA polynmerase is used to

[00852 ynt he plcRemangeitkisis afk6 Gaisb16 foransking 8mit® ddiesequence variants of the
ybri di zed ol igonucl eotide as a rimer, and using

t he
sinngedidied stattingf palyrepsde (tepng e DNAllgEe ¢ ph¥rardcidsigss 17: 723-733

t l,i ti ' j ' '

o REDABL A8 IR 0. BEL P S Sbt dmpsc DA
[ QR8Eded RERtaMiAganeal i b PCR, poinsus thab il atigithkimgpquence from the
am no aci d sequence vari ant f the. nonnodified latively 1
starespepdipg| ippept indé e te z)lgA c%ﬂqeeﬁegog)t gengrate relatively large

I’\lté@antﬁfe% (3? g(%i‘?%}l/ﬁc’l'ﬁ;\mz fids %;cj’l:r)t t}éa(tjcﬁg?f)s froRE R R¥mplate sequence only at the

or pora reference). Briefly, when snal
arpositibss whert éreyiranes DNfer fimnethesedplats. starting materi a

(00861 o ¢ AL REbHb B REFPREEE JATTHE o PEHS) R ABGA e dy based on the
g taRRle (R GRRE R WeligleRlL Y Bleye BAT YB5-323 (1985), hereby incorporated by
reference. The starting material is the plasmid (or other vector) comprising the starting
polypeptide DNA to be modified. The codon(s) in the starting DNA to be mutated are
identified. There must be a unique restriction endonuclease site on each side of the

identified mutation site(s). If no such restriction sites exist, they may be generated using



quantities of a specific DNA fragnment that differs
fromthe tenpl ate sequence only at the positions

wob@reswshe priners differ fromthe tenpl ate. [BOB632006/002888
Anot her nethod for prepari g variants, cassette
nmut agenesi s, is based on the technique described by
Wells et al., Gene 34: 315-323 (1985), hereby
incorporated by reference. The starting material is
ttﬂ@ aBbASHderib F oligoﬂﬁéleé/tﬁfetﬁéalafé@ Thlith Sdnd€ls infghat a,r itntrBGuce them at
pol ypeptide DNA to be nodified. The codon(s) in
szmmpmg; Tosatians iy éhermrang @okeptidedRNey- fibs plasyg r@”ﬁﬂ% gut at these

u e _rest

ot s e ol Ap LR 2Rtk ARG L RE L GE the DINA
rlﬁwéérpﬂie%stﬁbﬁ(ﬁﬁs@)sltﬁlt cohth@ynghy dEElr@EﬂﬁtiﬁﬁJﬁ@) tiss symghesized using
WO 2007/ 039818 PCT/ | B2Q06/ 002888 ég d
atendardi paqaeiimsy whetgtnthe B isHaudse Q%eeah%ﬁw%@ﬁ%"s jate synthesize

hAle &1 PAS dbible-stranded
TRGHB Rl R INERHR Gt R ORISR 005 bl s
abligonesleotidd isasfetred It ne drd aaesette Thiscasdsite is tesigngddo have 5' and 3'

DRAMbOBH (R PangBtp ISt epds SF e BEFFh PlRgmiehuch that it can be
d&ﬁ‘éc‘c gqulggiééﬁ% 'tli?::}g%}mﬂ STIRY PlaB8R] A cotithigtheThameaDNA sequence.

proce In the two strands of the
[0087DI i gonAtbeetivde, ar exdditinhlisi thed desitsgapming yoidnepquese encoding a

dﬁ%“éﬂ’ tég %a%%gce?t hﬁF Idus’I n%le t aﬁd Zﬂu:jc%etlc? é{ler : %ﬁ%e él;{& &¥lﬁ such amino

C§é§ 8 nceT‘l‘Hrﬁnﬁ@‘ﬁ&)%tgfeﬁefa&dd?ﬁﬂlmﬂyI o have 5' and 3
ends that are conpatible with the ends

[0088] i near The @,nmcagmql @eq@g@ehof thgipargnt @glypﬁ@hcfeotpﬁ}ég@ |n§od1ﬁed in-order to .
a {
%1 %ﬁg td@t:Fcat tla%@éﬁ%d %:cf%ér'@ g{%rlr‘tg 1ﬁ§ 'ﬂffﬁhﬁisor D8vity in vitro
aged/bt @l é méd/bhmajmnomhlagadmgfmmrcﬁlmﬁme rsueh emmdqorig-dependent
a ypeptide varia e .det.ernj ne
ol dBE B ek B 2R e eIy N o, o o i
sg lgﬂ&p fvtﬁé 9[%%’[ Igcg}?%éﬂggg g{ehgfgazgog& %ﬁgﬁ%gﬁ% gﬁief Yo generate a modified
pit ympn Wnth ahayd bempisdichi biddingpreperiégs and/or giserdatinnshadf-life:

T M

0QEcoMpliAREE b@rl taeamgebirahutiont UnSt UEMS, sighifidadB in their effect on
ant | body depéndent cell-nediated cytotoxicity (ADCC

aotdinteinng (ah the srustusmaf the nolyneptide bagkbongminye aaqaoof th% substitution,
seguence, of th 0
S SR e S Gl P RERRIE FPhR syt o

Winidleculld grael teﬁ*@é’f@;ite neant) thiertalilln gf hicajder dhiads Nilnn‘hldny occurring residues
circulation half-1ife: [0089] éjbstantlal .
naER dividad i glapses bh%?d@in&loa’@il%laﬁl PR PIoPESieyt t he Fc
regy on 1% Ise;éuegy ng substitutions
Egt hg}@spﬁcgqlcéglﬁ |cant’?&qldan their effect on
n'@)wt aineutred hidrpphihie: @E;mtthre of the pol ypeptide
backbone |n the area of the substitution, for

exdhpl 81dKs23p, eeet or helical conformation, (b) the
Chagy gepQdic:uAr aRhRLIG b of the nolecule at the
tg%et s%lct:e oérw (cY §t;S ul k of the side chain.
Ngsur alretsycluesﬁmt mﬂugnaeemmntatlon gly, pro; and

(6)  aromatic: trp, tyr, phe.




are divided into classes based on common si de-chain
properties: (1) hydrophobic: norleucine, net, ala,
woado7/oBsus ile; (2) neutral hydrophilic: cys,PGEIB2006/002888

thr; (3) acidic: asp, glu; 284) basic: asn, gln, his,

lys, arg; (5) residues that influence chain

orientation: gly, pro; and (6) aromatic: trp, tyr,

he. WD 2007/ 039818 PCT/ | B2006/ 002888 28 [ 0090]
[0090NoN- c oMswropasdrvaive dubstithiinrisoms] enthil exchraging exmbahei ofjone of these

nb f t f nber .of . .
s BEa o B0 hacoliGE Boot BBt Ser Bt vl gt exchaning o
eXideRe bNenetof thEeREIsRifol0a® iRl nlchfRe ofiha 8586 chsy.
anot her_ nmenber of the_sane class. [0091] One can

[0091¢ngi neé&lnegan Faginge)i Bhke ergintolgureduceaayazant wilht ditered binding affinity
alf&red’n?%r I?ﬁcﬂg I %ﬁel 135}% Yor éx%{né)(l)@ ?no%f};gﬁre%r 'Izr?oFr‘)g am%?) acid residues of

may, for exanp 8, am no
r s Fusgionf in drier tEGthBE@L & indréase lod ﬂécrb&eﬁbinﬁfng(te a@.FcR. In preferred
I ncrease or ecre g) bi.nding . to an FcR fpreferreo[ .

e BBAMSESs the hemwﬁ PALIOB ACTBIFISED rIei Gogash P Tofhenty aegien residucs

t 'Pcfen’t: Eecg ﬁ&‘eﬂﬂ(S‘é@sé €uled%16 3yd G@{lérfﬂl}‘i bl %ﬁ'rﬂak(esﬁleangﬁo 9eid substitution

CGener al | an am no ac
s ab 911@ pumniage of ghe Bagegion mzsuhlesﬁddnltlﬁeﬁ:dlereag o Bffecﬂmgdﬁés binding in

identified ere n effectin C inding i.n orde

t BRBE ke b S o o e, I Preieted) qithoi Bpeigig more than one
epd aelburesh Fc dﬁofe&dhgbaﬂzﬂ@% ddiQefp %hb&i@tﬁed: CTHeegb QBgions herein
residues will be deleted or substituted. The

r 6QMBAENG ONe| o metnpwine axjd anedifeativns e(eamsmtlamous) will preferably

PR3 B BBl PR B SR ety e

abbatit 999%0f thtpareisic regieheeqihye m&if deaist seq&Bﬁhﬂhu%ﬁ%karegmn
the parent Fc region sequence or of a native sequence

[009211uman Qe ragy §lo T@@ETl%@lﬁﬂ?SeﬁF%nﬁﬁl@daEﬁ Freiensi gvhich variants
| B3 515&511 ?Ré@téf egctfo%. r#&' ewahs?rf g%fr&mc% at ¥ one amino acid
effector

altere unctlon P%exa one
i mSidmdL(eg ate teasd aorieo amirres1dmsdandr gsiechlie r(oemgre thaa ten residues)

mno acid r es and eneral re than
¢ BHF B TRGBE T Tl SHaht TEgeBRB IBRHRBY LHDEhDER 5 Mpacting FR
I 8EdRTE. sz' atdhé?:ﬁﬁt 15088t fi8Hn HRE &b Ny SarhifBakld RYidEERof a Fe region
bi ndi ng jacent is neant within one to two am no

atﬁsuiuﬁeéﬁﬂdlﬁ@é h@fella Bach Eglr%lon vedids elalyotbmlat}f pwrinced or diminished

P L e Rt o FoPhe YRR oo, on

I [ha@reﬁl'aruateoa g6 eyl etram g pmtyp@;mdéafolnizpﬁsﬁmg PBRdingBgion of an
eval uate_a co-crystal structure of a ptide

cEAR(s-githy eétr%ﬁeHwhah@om@g% hedfcRapf mteé@t)(a@d@he Foeegion into which the
egh;@;géég R o He ihiehELTe 4 NEGIR g&&z@gﬂa} Wagure 406:267

b€ 000k eDtisehhosee Bicchgmistr30 0@ P nedd61e237al (1988t wihe Burmeister et al.,
4?]%14%9 5442 : 379-383, (1994), all of which are herein incorporated by reference) in order

to rationally design a modified Fc region that exhibits, e.g., improved FcR binding ability.
[0093] By introducing the appropriate amino acid sequence modifications in a parent Fc
region, one can generate a variant Fc region which (a) mediates one or more effector

functions in the presence of human effector cells more or less effectively and/or (b) binds

an Fc y receptor (FcyR) or Fc neonatal receptor (FcRn) with better affinity than the parent



(2000); Deisenhofer, Biochemstry 20 (9): 2361-2370
(1981); and Burneister et al., Nature 3442: 379-383,
w@ 289439818l | of which are herein incorporated PgI/IB2006/002888

to ratbonal ly design a nodified

e.g., inproved FcR binding

ability. [0093] By introducing the appropriate am no

aci d sequence nodifications in a parent Fe region,
OpSlypeptide e RER infodRfiSBF¢E dedliorsOwilleginerlwhioadpris@ bt least one amino acid
nmedi ates one or nore effector functions in the

prwdifiredonm theFares9®. ect or cells nore or |ess

0091 £ BB D iy ROy g e eion
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({V@rgfncgp MeRH: 1n. preferred enbodi ments, the parent
1?ypeptrd% Fc region is a human Fc region, e.g. a

[0095]1at i velh ummayr@od(mcmmdthnmem apollmeyp@csfc 1egiGR, is| gy @8y-human Fe

aresid evahinggh Ao esipBiodfa Be Resiod Aoy e o B8 Bl soocies such

showt hét 12ERA B, deiie, poréine Q&Qﬁﬂ e Eédn@ld) feline, non-human primate,
enbodi nent's, the parent po ypeptl de Fc region is a

nend Bvifg ﬁulﬂects,ree@r oRativRaIeN, & Yetrgims nchedingjall sgbelasses and
r %ﬁ tl%r 1%%r | ve%lsfco%pe&ron human speci es such as, but

t0, equi ngé, porcine, bovine, nurine,
- [0096¢ ani neln E@Jcaln’ﬂ embodimehts{ranornder ﬁﬂsﬁgeﬁerateammodlﬂedch region with 1mproved

SU ects, a natj]ve non- hU Fc re
s G P el By e s s
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f tm csbme rem‘rmdgnents;mﬁ)qmﬁﬁb Fpaegioh with yimppivied ADCC mediates ADCC

oY oSS e A o S sA S s g B8 or 103 Fe
gggoﬂ?e region). In sone enbodinents, a nodified Fc

region with inproved ADCC nedi ates ADCC substantially
[0097hor e efi profirtad] gmbadaments anstor sy aminchacad mﬂrfm@tlon(s) are introduced

0
SRS BB SO e 1200 HORRH o BuFL e 1ec v
aﬁr@gwrmv[tﬁ dueed FeiybeptdigF &I vikatimd affiafty bhecthagent Fc
region_in order to generate a nodified IgG, Fc

[0098}i t h alln epréain rEnbpdinaenistthy opEey ROTH AHEIT yléfrrq%ﬁ%?loa@ introduced
a%tb\ﬂllet 2 Ligf?l%gﬂ ofltg ?aﬁ’@ﬁtafbcr}e %;{%gét{f%'ﬂ m&ﬂ?mﬂ ated in Table 2.
am no nodi |cat|on Intro into
CH2 domar n of the parent Fc region occur at those
positions indicated in TabJI,ebf.2 Tabl e 2 Position
Substitution able

Position Substitution

Ser239 Ser239Trp, Ser239His, Ser239Glu,
Ser2391le, Ser239Arg,  Ser239Asp,
Ser239Gln, Ser239Asn,  Ser239Met,
Ser239Val, Ser239Leu, Ser239Phe,
Ser239Tyr, Ser239Ala,  Ser239Lys,
Ser239Pro, Ser239Cys, Ser239Thr,
Ser239Gly

Phe241 Phe241Trp, Phe241His, Phe241Glu,
Phe2411le, Phe241Arg, Phe241Asp,
Phe241Gln, Phe241Asn, Phe241Met,




Ser 239 Ser239Trp, Ser239H s, Ser239Glu, Ser239l1le,
Ser 239Arg, Ser239Asp, Ser239GLln, Ser239Asn,
w@e0020%8s , Ser 239Val , Ser 239Leu, Ser 239Phe, PCT/IB2006/002888
Ser239Tyr, Ser239Ala, Ser230Lys, Ser239Pro,
Ser239Cys, Ser239Thr, Ser239Gly Phe241 Phe241Trp,
Phe241Hi s, Phe241G n, Phe241l1le, Phe241Arq,
Phe241Asp, Phe241d n, Phe241Asn, Phe241Met, WD
2007/ 039818 PCT/ 1 B2006/ 002888 Phe24Vis12?41Vehe241Leu, Phe241Tyr,
Phe241Leu, Phe241Tyr, Phe24 m24P&l@Z4lLP§ez41Lys, Phe241Pro,
Phe241Pro, Phe241Cys, Phe24 '[:l']feg4ﬂijf52 ¥241Thr, Phe241Gly,
Phe2418er Phe243 Phe243Tr p, :\ ‘5@24se1u
' A 245G,
Phe243ASn, " Phe2ad ;: 1543 s Pheld3Glu,
Phe243Tyr, Phe243Ala, Phe243Ly ee243F> S CLASASP,
Phe243Cys, Phe243Thr, Phe243GRe24 €2A3Aspg Phe243Met,
Thr260Trp, Thr260H s, Thr260( 3243m41:260| Ble243Leu,  Phe243Tyr,
Thr 260Ar g, Thr260Asp, Thr 26( Ehe243a 60 Be243Lys,  Phe243Pro,
Thr 260Met, Thr260Val , Thr 260 Phe243KCys260Phe243Thr,  Phe243Gly,
Thr260Tyr, Thr260Al a, Thr 2601 yhe2438wr260Pr o,
Thr 260Cys, Th#6R60G y, Thr 26098266352 VEHRGAMIH. Thr260Glu,
Val262Hi s, Val 262G u, Val262iig260ia 262'“1‘1%260Arg, Thr260Asp,
Val 262Asp,  Val 262GLn, Val 262A%{326M6h262Miir260Asn, Thr260Met,
Thr260Val, Thr260Leu, Thr260Phe,
Thr260Tyr, Thr260Ala, Thr260Lys,
Thr260Pro, Thr260Cys, Thr260Gly,
Thr260Ser
Val262 Val262Trp, Val262His, Val262Glu,
Val262lle, Val262Arg, Val262Asp,
Val262Gln, Val262Asn, Val262Met,
Val262Leu, Val262Phe, Val262Tyr,
Val262Ala, Val262Lys, Val262Pro,
Val262Gly, Val262Ser, Val262Thr,
Val262Cys
Val263 Val263Trp, Val263His, Val263Glu,
Val2631le, Val263Arg, Val263Asp,
Val263Gln, Val263Asn, Val263Met,
Val263Leu, Val263Phe, Val263Tyr,
Val263Ala, Val263Lys, Val263Pro,
Val263Gly, Val263Ser, Val263Thr,
Val263Cys
Val264 Val264Trp, Val264His, Val264Glu,
Val264lle, Val264Arg, Val264Asp,
Val264Gln, Val264Asn, Val264Met,
Val264Leu, Val264Phe, Val264Tyr,
Val264Ala, Val264Lys, Val264Pro,
Val264Gly, Val264Ser, Val264Thr,
Val264Cys
Asp265 Asp265Trp, Asp265His, Asp265Glu,
Asp265Ile, Asp265Arg, Asp265Gin,
Asp265Asn, Asp265Met, Asp265Val,
Asp265Len, Asp265Phe, Asp265Tyr,
Asp265Ala, Asp265Lys, Asp265Pro,
Asp265Gly, Asp265Ser, Asp265Thr,
Asp265Cys
His268 His268Trp, His268Glu, His268lle,
His268Arg, His268Asp, His268GIn,




Val 262Leu, Val 262Phe, Val2 62Tyr, Val 262Ala,
Val 262Lys, Val 262Pro, Val262dy, Val262Ser,
wyab20298BIs , Val262Cys Val263 Val 263Trp, Val 26B¢H/882006/002888
Val 263G u, Val2631le, Val 263Arg, Val 263Asp,
Val 2633 n, Val 263Asn, Val 263Met, Val 263Leu,
Val263Phe, Val263Tyr, Val 263Ala, Val 263Lys,
Val 263Pro, Val 2633y, Val263Ser, Val 263Thr,
VRl264L1c, VRL264A 0. VAL2bANemacoNl 2640ty Hisoster
a e, Va , Va 3 4 .
Val264Asn. Val26aMet.  Val26 422%221\4/&% 4%22288{];2’ ﬁ‘igggi;"
Val264Tyr, Val264Ala, Valz6y 68 264Pr@.0 688 ’ His268Thr,
Val264Gy, Val264Ser, Val264T 126405 2855k ’
Asp265Trp, AspR65His Asp265 18268 ¥¥o6511e
Asp265Ar g, L¥&28965G1n. Asp263l #90}135 5NHys290GIu,  Lys2901le,
Asp265Val , Asp265Leu, Asp263bﬁé29OAf!'E:265T}ry529OASP: Lys290Gln,
Asp265A1a, Asp265Lys, Asp265PLys290Asp265G Lyys290Met, Lys290Val,
Asp265Ser, Asp265Thr, blys29lels8 Hilsy3@90Mhe, Lys290Tyr,
H s268Glu, Hi s2681l e, BRAys290Mils,268AsLys290His, Lys290Pro,
Hi s268G n, WO 2007/ 039818 PCT{iER0¢Ay,002888ys280Ser, Lys290Thr,
H s268Asn, Hi s268Met, Hi s268Vglys290dys268Leu,
Hrs268Phe, os1yr, M SZo8Ar829 ZbB'—y 292His, Arg292Glu
H s268Pro, i S268Gly, Hi s26 3%?629ﬁ 268Trfr§292 Asp’, Ar§292Gln:
Arg292Asn, Arg292Met, Arg292Val,
Arg292] eu, Arg292Phe, Arg292Tyr,
Arg292Ala, Arg292His, Arg292Pro,
Arg292Gly, Arg292Ser, Arg292Thr,
Arg292Cys
Glu293 Glu293Trp, Glu293His, Glu293lle,
Glu293Arg, Glu293Asp, Glu293Gln,
GIu293Asn, Glu293Met, Glu293Val,
Glu293L.eu, Glu293Phe, Glu293Tyr,
Glu293Ala, Glu293His, Glu293Pro,
Glu293Gly, Glu293Ser, Glu293Thr,
Glu293Cys
Glu294 Glu294Trp, Glu294His, Glu294lle,
Glu294Arg, Glu294Asp, Glu294Gin,
Glu294Asn, Glu294Met, Glu294Val,
Glu2941L.eu, Glu294Phe, Glu294Tyr,
Glu294Ala, Glu294His, Glu294Pro,
Glu294Gly, Glu294Ser, Glu294Thr,
Glu294Cys
GIn295 GIn295Trp, GIn295His, GIn295Glu,
GIn2951le, GIn295Arg, GIn295Asp,
GIn295Asn, GIn295Met, GIn295Val,
GIn295L.eu, GIn295Phe, GIn295Tyr,
GIn295Ala, GIn295His, GIn295Pro,
GIn295Gly, GIn295Ser, GIn295Thr,
GIn295Cys
Tyr296 Tyr296Trp, Tyr296His, Tyr296Glu,
Tyr296lle, Tyr296Arg, Tyr296Asp,
Tyr296GlIn, Tyr296Asn, Tyr296Met,
Tyr296Val, Tyr296Leu, Tyr296Phe,
Tyr296Ala, Tyr296His,  Tyr296Pro,
Tyr296Gly, Tyr296Ser, Tyr296Thr,
Tyr296Cys
Asn297 Asn297Trp, Asn297His, Asn297Glu,




H s268Cys Lys290 Lys290Trp, Lys290Glu, Lys2901l e,
Lys290Arg, Lys290Asp, Lys290Gln, Lys290Asn,
why®208M8ket , Lys290Val, Lys290Leu, Lys290Phe, PCT/IB2006/002888
Lys290Tyr, Lys290Al a, Lys290Hi s, Lys290Pro,
Lys290G y, Lys290Ser, Lys290Thr, Lys290Cys Arg292
Arg292Trp, Arg292H s, Arg292Glu, Arg2921le,
Arg292Asp, Arg292dn, Arg292Asn, Arg292Met,
Arg292Val, Arg292Leu, Arg29PRhe297Meg292Tisn297Arg, Asn297Asp,
Arg292Ala, Arg292H s, Arg292PAen2974318292GAyn297Met, Asn297Val,
Arg292Ser, Arg292Thr,  Arg29P4yipdFtidad3 CAYRSSPHe, Asn297Tyr,
G u293Hi s, GLu29slle, G u293 &97ng293A§§Bn297Hls Asn297Pro
d u293Gln, du293Asn, d u29p n297Ser’ Asn297Thr,
d u293Leu, 4G u293Phe, d u293 g’293A§ ’ ’
| Qu293His. G uy293Pro G-u20B “29 uzossnr
Q@ u293Thr . Ser¥$12930ys GLU294 glf?r%flwap, %%Hl% Ser298Glu,
Glu294lle, G U294Arg, G u29nBeRISHEy204GRRI298ATE,  Ser298Asp,
G u294Asn, G u294Met, Glu294 \/§¢r298@1m294|_e$;r298Asn, Ser298Met,
d u294Phe, 4 u294Tyr, du29 4&4:152,98@15294H|S§1‘298Leu, Ser298Phe,
G u294Pro, @ u294Gly, G u294Sen298Tyr294THier298Ala, Ser298His,
d u294Cys GLn295 G n295Trp, (hea298Pks, G rs29%9BIGly, Ser298Thr,
A n29511e, G n295Arg, G n295Aspr298CyH295Asn,
GG n” 22 9955T'VE‘  Thi29695Val, U NZ9bkgrodd iy 9oPRr299His, Thr299Glu,
yr Thr2991le, Thr299Arg, Thr299Asp,
Thr299Gln, Thr299Asn, Thr299Met,
Thr299Val, Thr299Leu, Thr299Phe,
Thr299Tyr, Thr299Ala, Thr299His,
Thr299Pro, Thr299Gly, Thr299Ser,
Thr299Cys
Tyr300 Tyr300Trp, Tyr300His, Tyr300Glu,
Tyr3001le, Tyr300Arg, Tyr300Asp,
Tyr300GIn, Tyr300Asn, Tyr300Met,
Tyr300Val, Tyr300Leu, Tyr300Phe,
Tyr300Ala, Tyr300His, Tyr300Pro,
Tyr300Gly, Tyr300Ser, Tyr300Thr,
Tyr300Cys
Arg301 Arg301Trp, Arg301His, Arg301Glu,
Arg3011le, Arg301Asp, Arg301Gln,
Arg301Asn, Arg301Met, Arg301Val,
Arg301Leu, Arg301Phe, Arg301Tyr,
Arg301Ala, Arg301His, Arg301Pro,
Arg301Gly, Arg301Ser, Arg301Thr,
Arg301Cys
Val302 Val302Trp, Val302His, Val302Glu,
Val302lle, Val302Arg, Val302Asp,
Val302Gln, Val302Asn, Val302Met,
Val302Leu, Val302Phe, ,Val302Tyr,
Val302Ala, Val302His, Val302Pro,
Val302Gly, Val302Ser, Val302Thr,
Val302Cys
Val303 Val303Trp, Val303His, Val303Glu,
Val3031le, Val303Arg, Val303Asp,
Val303Gln, Val303Asn, Val303Met,
Val303Leu, Val303Phe, Val303Tyr,
Val303Ala, Val303His, Val303Pro,
Val303Gly, Val303Ser, Val303Thr,

Val303Cys




d n295Ala,
d n295Ser ,

WA 00208141 %

Tyr 296Asp,
Tyr 296Val ,
Tyr 296Hi s,
Tyr296Thr,
Asn297Q u,

A n295Hi s,
A n295Thr,
Tyr 296Glu,

Tyr 296Gln,

Tyr 296Leu,
Tyr 296Pr o,

Tyr 296Cys Asn297 Asn297Tr p,

d n295Pr o,

A n295Cys Tyr 296 Tyr 296Tr p,
Tyr29611e,
Tyr 296Asn,

Tyr 296Phe,

G n295Gly,

Tyr 296Ar g,
Tyr 296Met
Tyr 296Ala,

Tyr 296Gly, Tyr296Ser,

Asn297Hi s,

WD 2007/ 039818 PCT/ | B2006/ 002888 32

PCT/IB2006/002888

[OIOOﬁ 2%8; 12@%‘5 %@;N e:n’cs'?\S %gé@%gmorgsgﬁ%;gﬁg :modiﬁcation(s) introduced
T AN . . . .

R

SereddTFr s3lecdrirgs Hhesgrogp co@8Eing, of: Jup, 298] Ter, Glu, Arg, Asp, Phe, Asn,

Ser%ég[@rbg, Ser 298Asp, Ser298Gln, Ser298Asn,

s8P2YSket, Ser298val, Ser298Leu, Ser298Phe,

[0101er 298Ty tortaBeém B hRnts SR6RIBHA Sne andRb48RIRhSdification is introduced into
Ser298Gly, Ser298Thr, Ser298Cys Thr299 Thr 299Tr p,

THre20HRj domaithpD dg@agent Friviegipo|in erdertp 200¢ptg, a modified IgG Fc region

R T A
ThioddfbAtiens ahrReAHS Tableh2, 208Rr that Thimd8F€ation at one position can be
Trc]cr)I% 1%% rv{fi’ch -gplé Zoggrr%/r% additional modifications located at different positions to
produce two or more modifications of the parent Fc region.
[0102] In preferred embodiments, no more than one to about ten Fc region residues will
be modified. The Fc regions herein comprising one or more amino acid modifications -
(e.g. substitutions) will preferably retain at least about 80%, and preferably at least about
90%, and most preferably at least about 95% of the parent Fc region sequence or of a
native sequence human Fc region.
[0103] In certain embodiments, one or more amino acid modification(s) introduced into
the CH2 domain of the parent Fc region results in significantly reduced binding of the

modified Fc region to FcyRIlIa, e.g. those modifications listed in Table 3.

Table 3

Position Substitution

Ser239 Ser239Arg

Phe241 Phe241Arg

Phe243 Phe243Arg

Val263 Val263Trp, Val263His, Val263Glu,
Val263Arg, Val263Asp, Val263Tyr

Val264 Val264Trp, Val264His, Val264Glu,
Val264Arg, Val264Asp

Asp265 Asp265Trp, Asp265His, Asp265Glu,
Asp265Arg, Asp265Tyr

Glu294 Glu294Asp

GIn295 GIn295Trp, GIn295Tyr, GIn295Arg

Tyr296 Tyr296Arg, Tyr296Ser

Ser298 Ser298Trp, Ser298His,  Ser298Glu,
Ser298Arg, Ser298Asp




Tyr300 Tyr300Trp, Tyr300Hi s, Tyr300d u, Tyr3001l e,
Tyr 300Arg, Tyr300Asp, Tyr300d n, Tyr300Asn,
waypeo308usket , Tyr 300Val , Tyr300Leu, Tyr300Phe, PCT/IB2006/002888

Tyr300Al a, Tyr300H s, Tyr368Pro, Tyr3004dy,
Tyr 300Ser, Tyr300Thr, Tyr300Cys Arg301 Arg30l Trp,
Arg30l H s, Arg30lGQu, Arg301lie, Arg30l Asp,
Arg30ldn, Arg30l Asn, Arg30l Met, Arg30l vVal ,

| Arg30l Leu, AR 88Dl Phe, Ar g30I TyArg 30AHIS0! AlAe301Glu, Arg 301Asp |
Arg30lH's, Arg30TPro, Arg301Jy, Arg30l Ser,
Arg30l Thr, Ar 30l Cys Val302 Val 302Trp, Va1302H| S,

[0104)a] 302G @ prefoaadeonhddimenta i8GRAOY md%ﬂl@ﬂ@/@pl modification(s) introduced

a8 o Y000y ISR R, 008 St 10 £ e it

VahB02fightly Mauddl Qhiyaltehall 362 S@éreasédl AT for FeyRIlla, eg. those
Val30Q2Cys Val303 Val 303Trp, Val303Hi s, Val 3033 u,

vali@béw@ns stedosleble 4val 303Asp,  Val303d n,

Val 303Asn, Val303Met, Val 303Leu, Va1303Phe,
Val303Tyr, Val303A]a, Val303Hi s, Val303Pro,

Val 303Gy, Val303Ser, Val3@able4 Val303Cys WO
2007/ 039818 PCT/ | B2006/ 002888 33 [0100] In certain

enbodi nclnE he—one—or—foretamno—aci Suhstituti
rodificati AT ot ¥ oduced—iln ATLTHY o EsEen 4 he
A by
___parent Fc ;S@Jtﬂ?n conprises re Ps he Serz39Gin, Ser239Trp

residue wi PH243 resi due sel e '1?319243 ih t he PRe2AAGIu
consi stingT&260Tip, His, Tyr,| Au, Arg, AJhr268HHs Asn,
His268 His268Asp, His268Glu

[0105] In certain embodiments, more than one amino acid modification is introduced into
the CH2 domain of the parent Fc region in order to generate a modified IgG Fc region
with altered FcyR binding affinity or activity by combining any of the individual
modifications as listed in Table 4, such that a modifcation at one position can be
combined with one or more additional modifications located at different positions to

produce any of the two or more, three or more, or four modifications of the parent Fc

region listed in Table 5.

Table 5

Position Substitution

Ser239/Phe243 Ser239Asp/Phe243His,
Ser239Glu/Phe243His,
Ser239Trp/Phe243His,
Ser239Asp/Phe243Glu,
Ser239Glu/Phe243Glu,
Ser239Trp/Phe243Glu -

Ser239/Thr260 Ser239Asp/Thr260His,
Ser239Glu/Thr260His,
Ser239Trp/Thr260His

Ser239/His268 . Ser239Asp/His268Asp,
Ser239Glu/His268Asp,
Ser239Trp/His268Asp,
Ser239Asp/His268Glu,




and A n. [0101] In certain enbodi nents, nore than one

amno acid nodification is introduced into the CH2
waoloovaiosese t he parent Fc region in order to gePeT/H2006002888

nodified 1gG Fc region w Bh altered FcyR bi ndi ng

affinity or activity by conbining any of the

i ndividual nodifications as listed in Table 2, such

that a nodifcation at one position can be conbi ned

W th one or nore additional | nodifi catSepze®dlagAis268Gln,
different positions to produce two Q8erd®YPErp/His268Glu

rmodi i glhe parent | FC T€Qi O
prefer?lzédi@rzgh%}snents no ere thgn gﬁﬁ%%%ﬁ?o%;

Fe—r C\d S—wiH froti-—ed C > )
her ei n 557]!?1 ?ﬁg one or e am no {ﬂééﬁﬁsg As&’hs
(e.qg. subst itutions) will p ef er abl y 13 P
about 80% and preferably at |east addifd isZpR{=1u,

nost preferably at | east about 95% QfPh‘ﬁé:”GH% i26861u

r egi on The2fi0dis26®0r of a nafive sequéhlod6pHisdHisE68Asp,
region. [0103] In certain embodi ment sThr2e@His/His268Glu

ani Nrz2a3/Phd?eiThi 260t | on(s) | Nt r 0dsk289 Ad/PheZ4B#IiSZERr260His
domai n of the parent Fc region regvelﬂt3sﬁt;llu71)he243H1s/Thr260Hns,

significantly reduced bi ndi ng o ézﬁngs‘PThrZG(}Hls,
region to FcyRIIla, e.g. those

Table 3. Table 3 Position Substl %%é GM/fﬂriggg;:,
Ser 239Ar Phe241 Phe241Ar |Phe2 | i
\Val ')aQTrg 1 g/ [hE260His

\./a;263Hi—s,——Va4rZ-61
Va1 253334/ Phogd3A8326821 264 Tr p, Valz%xﬁ%ﬁspé%li%i jy/His268Asp,

Val264Ar , Val264Asp Asp265 Asp263ﬂ'§ lﬁ‘?@é 3lis/Mis268Asp,
Asp265G u, As 265Ar , Asp265Tyr et le2d AHis/His268 Asp,

GLn295 G n295Tr , GIn295T r,| G nZRE2F9AspBire295Glu/His268Asp,
Tyr 296Ar , Tyr296Ser Ser 298| Ser 2% F239Glodrliz28346:k/His268Asp,
Ser298G u, Ser298Ar , Ser298As \Wer28XipiBRAA8Glu/His268Asp,
PCT/ 1 B2006/ 002888 34 Ser239Asp/Phe243His/His268Glu,
Ser239Glu/Phe243His/His268Glu,
Ser239Trp/Phe243His/His268Glu,
Ser239Asp/Phe243Glu/His268Glu,
Ser239Glu/Phe243Glu/His268Glu,
Ser239Trp/Phe243Glu/His268Glu

Ser239/ Thr260/His268 Ser239Asp/Thr260His/His268Asp,
Ser239Glu/Thr260His/His268Asp,
Ser239Trp/Thr260His/His268Asp,
Ser239Asp/Thr260His/His268Glu,
Ser239Glu/Thr260His/His268Glu,
Ser239Trp/Thr260His/His268Glu

Phe 243/Thr260/His268 Phe243His/Thr260His/His268Asp,
Phe243Glu/Thr260His/His268Asp,
Phe243His/Thr260His/His268Glu,
Phe243Glu/Thr260His/His268Glu

Ser239/Phe243/Thr260/His268 Ser239Asp/Phe243His/Thr260His/His268Asp
Ser239Glu/Phe243His/Thr260His/His268Asp,
Ser239Trp/Phe243His/Thr260His/His268Asp,
Ser239Asp/Phe243Glu/Thr260His/His268Asp,
Ser239Glu/Phe243Glu/Thr260His/His268Asp,
Ser239Trp/Phe243Glu/Thr260His/His268Asp,
Ser239Asp/Phe243His/Thr260His/His268Glu,
Ser239Glu/Phe243His/Thr260His/His268Glu,
Ser239Trp/Phe243His/Thr260His/His268Glu,




Arg 301 Arg 301Hi s, Ar 301Glu, Arg 301As [0104] In a

preferred enbodi nent, the one or nore am no acid
woe7iswat i on(s) introduced into the CH2 donmaPdI/tB20064/®2888

parent Fc region results id6a nodified IgG Fc region

with only slightly reduced, unaltered, or increased

affinity for FcyRIlla, e.g. those nodifications

|listed in Table 4. Table 4 Position Substitution

Ser239 Ser239Asp, Ser239G u,| Sa23ROSEPhe2d3 6/ hr260His/His268Glu,
Phe243H s, Phe243Glu Thr 260 |T$er289GiusPhd343 068 Thir SQRBEHis268Glu,
, His268G u [0105] In cert ai|ns&izdovipehtZ43 G/ FhrR §o¥is/His268Glu

one amno acid nodification is introduced into the
CH2 domain of the parent Fc region in order to o
[010gjener atle agrefoued BmUOdlg@nFﬁlermgliedhan guiet dmiab tacidedodifig®ion introduced

RRVEGER ol o e BRishlrc barthab R ey doRBlyon i T260rs s

t hateddn MaBliefscat i on at one position can be conbi ned

W th one or nore additional nodifications |ocated at
[0107; f f er eiie pebPepiidmoithy ingersivndeviagynaestifiedc m@n@ fmay be subjected to

U B R SR B3 g we of

Suypdypeptidd. Such medARSi Mivarddinbelve IBAspmiyie Fdhérslteration of the amino
Ser 239Glu/ Phe243Hi s, . Ser239Trp/ Phe243H s, . S er23
9 '@glél/ $squensg s sgtutlogelfnggrg@ @pﬁyﬁé dglgtipn @f amino amd residues), fusion to

S A GRS AT SR S

5 8n£ebe2®9¢cs pricd t©2 &mqial,leouslyewiﬁﬁ o¢)] f@lwllﬂg,sme G8Asp acid Modification(s)
erd2 sc?oseg[) /a'I;'oSZG%nASIP resuﬁ m 2391661p {10n 0%6[*80 receptor binding and/or effector .

function.

[0108] Alternatively or additionally, it may be useful to combine amino acid
modifications with one or more further amino acid modifications that alter Clq binding
and/or complement dependent cytoxicity function of the Fc region. The starting
polypeptide of particular interest in this regard is one that binds to Clq and displays
complement dependent cytotoxicity (CDC). Amino acid substitutions described herein
may serve to alter the ability of the starting polypeptide to bind to Clq and/or modify its
complement dependent cytotoxicity function (e.g. to reduce and preferably abolish these
effector functions). However, polypeptides comprising substitutions at one or more of the
described positions with improved Clq binding and/or complement dependent
cytotoxicity (CDC) function are contemplated herein. For example, the starting
polypeptide may be unable to bind Clq and/or mediate CDC and may be modified
according to the teachings herein such that it acquires these further effector functions.
Moreover, polypeptides with pre-existing Clq binding activity, optionally further having
the ability to mediate CDC may be modified such that one or both of these activities are
enhanced. Amino acid modifications that alter Clq and/or modify its complement
dependent cytotoxicity function are described, for example, in WO00/42072, which is

hereby incorporated by reference.
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[0110 e?égg%g&g#fy/gg I@f_%rg}sr}'gls e{s%%%lkg%t’uﬁon serves to alter the glycosylation pattern of
the polypeptide. This may be achieved, for example, by deleting one or more
carbohydrate moieties found in the polypeptide, and/or adding one or more glycosylation
sites that are not present in the polypeptide. Glycosylation of polypeptides is typically
either N-linked or O-linked. N-linked refers to the attachment of the carbohydrate moiety
to the side chain of an asparagine residue. The peptide sequences asparagine-X-serine and
asparagine-X-threonine, where X is any amino acid except proline, are the recognition
sequences for enzymatic attachment of the carbohydrate moiety to the asparagine side
chain. Thus, the presence of either of these peptide sequences in a polypeptide creates a
potential glycosylation site. O-linked glycosylation refers to the attachment of one of the
sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most
commonly serine or threonine, although 5-hydroxyproline or 5-hydroxylysine may also
be used.

[0111] In some embodiments, the present invention provides compositions comprising a
modification of a parent polypeptide having an Fc region, wherein the modified Fc region
comprises at least one surface residue amino acid modification (See, e.g., Deisenhofer,
Biochemistry 20(9):2361-70 (1981), and WO000/42072, both of which are hereby
incorporated by reference). In other embodiments, the present invention provides
compositions comprising a modification of a parent polypeptide having an Fc region,
wherein the modified Fc region comprises at least one non-surface residue amino acid

modification. In further embodiments, the present invention comprises a variant of a



Ser 239Asp/ Thr 260Hi s/ Hi s268Glu, S er 239
G u/ Thr 260Hi s/ H s268Glu,
W@Se0028B1p/ Thr 260H s/ H s268Glu Phe 243/ Thr 260/ ML EBE806/002888
Phe243H s/ Thr 260Hi s/ H s26848p, Phe243
G u/ Thr 260Hi s/ H s268Asp,
Phe243Hi s/ Thr 260Hi s/ H s268Glu, Phe243
G u/ Thr 260Hi s/ Hi s268 G u Ser 239/ Phe243/ Thr 260/ Hi s268
Se 2RO ppeptid@ g Anl Re 203, svheked?th8Aafiant comprises at least one surface
Ser 239Glu/ Phe243Hi s/ Thr 260Hi s/ Hi s268Asp,
sapsnpeigmepdisaton andml 1 %@q}eslyqqr%lg@%ﬁmo acid modification.
Ser 239Asp/ Phe243 d u/ Thr 260Hi s/ H s268Asp,

S@Is?a?@ %ﬁ%ﬁ@eﬁ{é"/@% NS ot cﬂke’%&%AS P,

Ser 239Tr p/ Phe243 d u/ Thr 260Hi s/ H s268Asp,

[0112€r 23948 /HRAeRARL R oA ARG r§ 1'&‘13@3% Lévssays for screening polypeptides
F 0

er 239Glu/ Phe243H s/ Thr 26 H s26
Sef #BoffepnP nmzzmabn $AatTing Zﬁ(ﬁhﬁsﬂ Fc 3@@81@1 lScreWDng assays may be used to

G%B / 0398 8 g?; I B2 %%/1.1 8%%%(?118 gr é'c'xa%gp e, pATSPp p Ses with modified Fc

é’gs&@lﬂ{a h@@%&@éh’édﬂﬂd aﬁ@'"v&ﬁa{ﬂtss 2880irbreas&@l FcR blndlng, or effector
er 239Tr(gh he243 d u/ Thr 260Hi s/ Hi s268 G u [0106] In
S

plercEpp@Elsushirsdhirehi or CRE msrveth(nanmrﬂ@s rrd;ecee@is@i ADCC or CDC
n i o f

”g?cg\&fty‘)".':%ﬂls:&é é%l%ﬁ?@&%% e%ﬁ ftltl] Qﬁ%tagg% {athl€ in non-surface

Tl’ﬂfsﬁﬁﬁt-lhﬁyaﬁso be siresthed Ge.d4. abhﬁdﬁied[}'&h@@onmﬂl a least one surface amino

ol ypept.i.des of thelnventlon havin n‘DdIerd Fe
pégryigwgff ﬁaa}loaéméwf &epsyriacs arging agid medidicatign way be screened). Also,
Q'dgéc?f%& Yefow dﬁ@%@?&gg Q)focﬂe hﬁ’@selgteﬁi ﬁt@olp'fna&nrsee BfiBfdyed to find or

use of the pol’ypept cat1 ons” may
i nemfirve mollifiedekamggians thatr hdverbeabﬁ@alaﬂmmpemfc admltarm reosubject (e.g.

oL G P O RS el S P,
PohdEBE hﬁ@ff SYped iy Ve BPIANS cinFAtE 'aﬁyatzl'léﬂgé in ®P6Rpeptide having a

further nodifications nmay be made prior to,
smedifiedricoggiop Cﬂmhredéfv tHedlIar@?\pﬁ]qpthﬂe (&fm, pereendnglassays provided in

AN QYR Bt Pl B PRCRY AR Ihlihsl SRdhatan G are described

f belotv. on. [ 0108] Al ternat [ veI _y or additionally, it may

be useful to conbine am nQ id
[0113] In preferred embodiments, the polypeptldes having modified Fc regions of the

present invention are antigen binding molecules that essentially retain the ability to bind
antigen (via an unmodified antigen binding region or modified antigen binding region)
compared to the nonvariant (parent) polypeptide (e.g. the binding capability is preferably
no worse than about 20 fold or no worse than about 5 fold of that of the nonvariant
polypeptide). The binding capability of the polypeptide variant to antigen may be
determined using techniques such as fluorescence activated cell sorting (FACS) analysis
or radioimmunoprecipitation (RIA), for example. For more detailed information about
the binding event, a biological interaction analysis may be performed using SPR.

[0114] Fc receptor (FcR) binding assays may be employed to evaluate the polypeptides
with modified Fc regions of the present invention. For example, binding of Fc receptors
such as FcyRI, FcyRIla, FcyRIIb, FeyRIIL, FcRn, etc., can be measured by titrating

modified polypeptide and measuring bound modified polypeptide variant using an
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Clq binding ELISA may be performed. An exemplary Clq binding assay is a follows.
Assay plates may be coated overnight at 4°C with modified polypeptide of the invention
or parental polypeptide (control) in coating buffer. The plates may then be washed and
blocked. Following washing, an aliquot of human Clq may be added to each well and
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Clq binding compared to the parent polypeptlde (e.g. at the IC50 values for these two

molecules). For example, human Clq binding may be about two-fold to about 500-fold,
and preferably from about two-fold or from about five-fold to about 1000-fold improved
compared to the parent polypeptide.
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inhibited tumor growth. Because this does not allow quantitative differences to be

measured, a dose range should be employed.
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| FRsRIH O NhEBYvakisn, B ﬁ%ﬁﬁ[‘?g gf Okild | ?E‘EQﬁd RITUXAN may be
activation. To assess conpl enent activatio

cpﬁ‘@réwénm e fleHowing memtent Basedi ¢ty pididBed awammw at 10 pg/g
med Sant. t
I rmun nﬂéeﬁﬁgfdg% @Eﬁe%é?z?a(%@g@}n in ng}’czl(ﬁ:?WE(ﬁIp‘gr Ny Med. 2000

b)}&pﬁﬁﬁ@ 4n8-8) 20060 hereHAEYrBoratedadyi eftPerce)) TRBleFRE | PRSP dose range
the nodified polypeptlde of the’invention and human

cohp? ea@nd HEg bB/Ei Patreds.and) pelefrary betasted. The sthady state plasma
CYRELHSWHiBE v g'g@ftht &temllﬁﬁib}tgf by 50% may be graphically determined by

the relationship between steady state plasma level and effectiveness. The steady state

-

plasma level may be calculated as described above. If necessary, T may be adjusted
accordingly for each modified Fc region polypeptide and the Fc wild type depending on
their pharmacokinetic properties to achieve comparable steady state plasma level as

RITUXAN. Statistical improved pharmakodynamic values of the modified polypeptide in



pol ypeptide variant binds may be diluted to a density
of 1x106 cells/m. Mxtures of polypeptide variant,
waledoabasihuman conpl ement and cel | s expr essi ngPCHEB2006/002888

antigen may be added to a4Blat bottomtissue culture
96 well plate and allowed to incubate for 2 hours at
37 Cand 5% CQ2 to facilitate conpl enent nedi ated cell
lysis. 50 | of alamar blue (Accuned International)
Mepmbhesonhie thelp@entaDpaasdptine (d.g.aFdwild cylentad ROVEIKNNI Rl generally
at 37 Eg‘The absor bance nmay be neasured using a
géndigate thet thsmartied pelypaptids eonfers iRroyed seltyityinyivond

o127 53190 B 0l HESHLARRTR. IRAUEIE Rl imvemion
c soreeredr such ¢l viaxignth ¢hat ergustefd for therapesti@ndaindt densavo species are

and the percent activi s conpargd to nonvari ant : "
péﬁgvégsil-i ﬁ@_ﬁlﬁﬁlyaﬁtﬁ e o GRS %ae}rsyﬁ@ﬁi irroved variants,” and
Vafd pitic@brly RESHE & idbRHFBL Jaiapk &hAT £:8 Ih&HRec B Hushans, and also
the nodified pol ypeptide”has a higher binding affinity
f demhosteate @r gre Wigaly théemenseaie) efficspeiptandaim8updded In this regard, the
variant. may. di spl. for .exanpl e, . about two-fold or
SRR Bt meo T Mg *Biting 1 h8v'a Shong chanc of
| eing\WppRIVEd ifdt HuddMItlinfdaDtebindHiMG LanManedk] Uetatwifl likely support any
parent pol ypeptide (e.g. at the 1C50 val ues for these
t Wgmaphestpg paalicatigrsm gernpgRahregnlatasy gaensiesitag Y. Food and
a - f o about 500-fold, and preferably from
ag%ﬂéﬁgﬁg??g#%n%T from about five-fold to about

[0126]1000- f Gh dcértapr oarslebdimentp,ardeal-dpecied einpacwsdt modified polypeptides are
o]0 ptide.. WO 2007/.039818_PCT/ |1 B2006/ 002888 (
[ eé%@?wi& Yot PE?%?‘%‘P% & it 9SGt siRpigr cells to find
f %Eflw%@ Fho@XiBd Holypépfidsd and IndP prformifls f £lsbondORDICE dssay using
or 1000-fold reduction in Cqg binding conpared to a
c omuse)| raf, par mm-lutian gritiatsoeffectravietly ta identifp di subesdt bfj@ie improved

Fc regipn.. In eve re preferred enbodi nents. the .

ot R Bose bSO (B PR GuBRGY DR LpfDPeptides. Tn some
(%nmodirﬂ&t§/ ik plesddd einBetioh ?fbvidb@' yREWdE dor HdeRiftE dual-species
about 100 faold or nore reduction in Cq bindin .
compraved wediipd gelypersides.heomprisingl anpiosisking:. 9)[ targe] cells, i) a

I .aj j . i+f ides of . .

| Re R SRR D) T R R PRl hoving
exalepbtes pationdi b &4 rgby, petpidia ehdémaidaysmadidietl potypeifide comprises
CDC activity in_this_assay conpared to_a _control . .
andt 1Bt e REVAN 1A madiiRsEPY inctlie Fgangie and gdiegsn the candidate modified
P =Y ] P : o) : :
IRl AR o GRnelgHRBE SO 8o i (s
a$seyn) bfi effedter celisbmdiaveficcsivelyhthamohk paredt polypeeide) ehed iii) second
of the present invention. are founc% t o have %Phang L
CEREIS 155 dHOYSS 521’[13 oF gﬂp—hu%pﬁ%m ?)dgfffcéorgce S, an %‘; incubating the

dicsibasiiioy wikP e t f e dn@eBOMitidR0sd Bl thaf Ye candidate modified
greater) inprovenen in CDC activity in vitro or in

vipolypepiede binds Itios Gargell clls thensby gepenating .candidate modified polypeptide

bound target cells, ¢) mixing the second species effector cells with the candidate modified

polypeptide bound target cells, and d) measuring target cell cytotoxicity mediated by the
candidate modified polypeptide. In certain embodiments, the method further comprises
step e) determining if the candidate modified polypeptide mediates target cell cytotoxicity
in the presence of the second species effector cells more effectively than the parent

polypeptide. In some embodiments, the method further comprises step f) identifying a



[0121] The pol ypepti des having nodified Fe regi ons of

the present invention may al so be screened in vivo.
w@\0070998¢8 of i n vivo assay may be enpl oyed. A PCT/IB2006/002888

particul ar exanple of oned4#ype of assay is provided

bel ow. This exenplary assay allows for preclinica

eval uation of nodified Fe regions in vivo. A nodified

pol ypeptide to be tested may be incorporated into the

FeanfatoMogifica ;Rﬁ*jﬂépﬁ&é A5 22841 RpeieK RAWOVED nfdAMRdSEdTepeptide that

activity. For ‘exanple, a nodification may be

i mediatss targecellmytptenieityrin the graspncsfofhe saspid amseims effestpy cells more

ngt%cglgnﬁzjch@g n%glréaagrgl Sty %uﬁé‘r ?\‘Etp?ﬁa#%gg@?ﬁ%ﬁérfh@n&ual species

PHd AT ed 56%@16‘[1&6@ &[dﬁﬁﬁb@ El)e th&h@rwne@ ini vive & orev@lm@tianimal assays.
may be don phases“(ila phar,macoki ne fd
[0127]ohar malb opyﬁalm embRérents @B%ﬂlesc)flmpweé iffed polypeptides are
P A&fs (e.g. b
e e
vadlisahtimba (Eca'edeptdsre énl) itb ddentify tidnprovedupolypeptides having modified Fc

activity RT . Differenc. in clearance .

r gﬁgéoqsawﬁ@@@, S b (i Gy e} Wit garhoman animal
Ofoth & UHdusBSceBClhoubd FEirbEDERECAS.)] T this regard, a sub-set of
st eady- sta € concentrations are detected t hese s ouI d

benodifiadepilymaptities ehat peeome ormﬂaa@:occbngé@ ias Biysn mt%@ in both human

ggﬁ&iﬁ’fiéli‘,sa?' S g‘f(ﬁa %egf“écﬁ ?ﬁ%ﬁgeg ? ﬁsedélis it g? g%géaﬁgl%,%% mut at i ons

[0128}PON, |AH1 dxlehPlL P pfocesst féﬁﬂfenﬂf}@ﬁ‘g tuall3 &idss)lmprs‘iddle(ﬁﬁoeptldes having
wi th RI TUXAN used a single dose whic npl etely

| nmdbﬁqdelic regions ofjfhevipveniige p ésot Edlo EirtoRBugei 26M) ssaence encoding

N T

43x;51@§s@2]ha§bﬁ&&stlonp hatinaackli chehge; tlmetpager&mMngfa modified Fc region.
pol ypepti de_having a nodified Fc regi
P DS e ORat S g FaRETetie anogen Oy qi Syspp pfate. Next, the

g?ﬁﬂfeﬂl vdriant #ErBRlpEPHBN sofﬁﬁlé RémRe 'Pfc?f(HP @nid'ihg B§ing ELISA. If the

owi ng manner. First, 40 g per animal may
i wpnmﬁetémomsﬂatwenmuzé@/oandnpareblpI(a@maarb@\t@Ia r@ﬂl-mhfé’fed parental Fc .

ST PO RIE iR e the THrPL SFEPoL iai it ARl Binding using

phaTgRC okt Rebiite E}Ke‘éﬁk@t‘?‘ rafi¥ViONaRL dHant $ia90than 2erdaldufded. Next, an
two conpartnment pharnmacokinetic nodel to obtain the

clAEEnesyriapeforgied aritnthe viedert using IvenansBMCs o afsupst (NK cells or
t eady . st at | i . .
2 alﬁeja%f ges a4 %‘ng%a}%?r%)egf ghléﬁgfc%cpa tAﬁ]@CT%c‘ﬁkf \Mg]\% ritgurnd thenh the variant is

i @&@Eﬂeﬂ' ibetsseail ATNES aséayduding Snduse ql as mMBNIEv.eAltamatively, or in

steady state. Pharnmacoki net| C experinments
pefdidorean assynetn ﬂf’EnﬁﬁI opEss |‘W§h e éfamﬂthform%lﬂgmg to cloned rodent

am@%*o?s mace{ﬁ' ﬁHeg“.lgfh ﬁplf %%e s FJuiR 198k %Rro[vgé Z3the /s\é’cond assay,

ortenext phase in the
f @hdkawg ing dlIBlFlﬁ@lroved'Maaamtl, thiet td wamienif s@Beried-iB@IVD iningiee or rats.
may be inplanted with 106 Raji cells subcutaneously.

lr -regl:/p ar}g{li?wg%tydses orr}prﬁ%mg%é/ ﬁ%@tﬂe%chvﬁetg?ong%q the ]%gle thon

[0129] The variant Fc regions of the present invention may be part of larger molecules,
preferably antigen binding molecules (ABMs). The larger molecules may be, for

example, monoclonal antibodies, polyclonal antibodies, chimeric antibodies, humanized



pol ypeptide with the parent (e.g.,wld type) Fc, and
Rl TUXAN may be commenced inmmediately after
WO phasasat i on and continued until the tunor siPRET/IB006/002888
greater than 2 cmin diangfer. Tunor volunme may be
determ ned every Monday, Wednesday and Friday by
nmeasuring the length, wdth, and depth of the tunor
using a caliper (tunmor volunme=Wx, L x D). A plot of
t anipbodies| bispeoifay &Uﬂ)oﬂieﬁeimmmﬂoadj}hasmst bte. Asismh, gri9wtitlent that there is

rate for the nan1 calculatio A m ni num
ot it en & amP G B U DR HE e Olres o Fpaption.
[0130Phase [For PAIAr PEe@ehs N ACAss6@ TRA the OPr&dbntt I?l@veﬁﬁbﬁ{ PeRLIRNe of an

w th nodified Fe region of the inventio
pHPEWRAE o‘pléhrgheavyvpheun is/aseprditeg togthel EH mdbm&ia’uayettﬂ 1991, Sequences

DSORGB b5, TR, SRR bt Nk s,

t Wationa] Tnstities of Mealth, Belhgary. Ble "HU inddRtbs idVRHbat2R98s to the residue
April; 6(4).443-6, 2000 herei n i ncorporated by

réF’@P%‘ﬁ%’e?f thehapat Gl EY apsbadyy dose range of 10 g/ g,
/ -9/ t.est ed.
o . 9 e ot By o e B g B o e
r atvenfien maFl Ibblotpﬁdnzheyl ﬁﬂﬁ/wamgtybf pg)(“jpaﬂhits C?ﬂobb‘litléﬁﬂﬁf l[’ﬁaS}Qﬂ: optimized
e relatio et ween steady state plasma | evel
g iy et ohoRted e Cubces) St fbked pRRGHIOT BUBRTRraln o preferred
bembaditienf B nRdi faSEs fe%?diils Q}?QH@Rre'sén&']W 1 5'ﬁ_ra¥e o%t.uﬂﬁXd to possess

be adj ust ed accordi ngly for eac cre
epst jaffenitn fort hduBmnwadtiyativg & cgBp @mfenaglyo AcRY, hBdyRIla, FeyRIlc,

? Igﬁg’st aﬁetFlc asmma Oper %/tle &)S%‘[Igrab% MI ar ab! %Qmately preferred

i ambodaﬁﬁnp hiad mﬁﬁt&ﬂ%ﬁ 1068 €S @xfmzteﬁeto gﬁgéegé Bluced afﬁmty for the
pol ypeptide in WO 2007/ 039818 P /1 B2006/ 002888 43

cBpaR idubitary reasatop dcehtiad ThoEdbpof the I(IEGI@OHFHIOWHB dntibodies and
t T t e t hat th
‘ ngl sﬁgg ﬂ%gﬁﬁgﬂl tiler %ﬁg%#ﬂé?ﬁ%g dn 1%mVI t 08 rs?xample enhanced
veffestor] GiriEpn | amdf gn’eaﬂee ranardmﬁd&rﬁpditéﬁcy tihe aiitliefria@d efrbodiment, the

re f the pre ent invention are screened such
¢ R P s i ihes peeserd dRUARtOB art mefiaedcip dhaye gediged or ablated

ahffin®§Stor WRurRRE Fbﬁ@ 1ﬁ5ﬁdlﬂgd§lﬁt Adt! BflitedSHE I@cm Igw{ﬁa FeyRIIb, or
are referred to heréin as “dual -speci es 1 nplo
vEeYRd bt SThBS%m’@MarOé tharitventibardry antieipated ftorprovide antibodies and Fc
i dentif var ts that are ther ut|C|n hu

S50 H B heTowepis: Riperep R s iohoRSrPIR Sjfuced effector

efuintG&E Yantl Nre@ilced NMoRBIity " &ferred NeniH¥dim &R Aothp n"s@ I%otlmlza‘uon of Fc
present |nvent|oné£rOV|des nmet hods for |dent|

vRinfingtte 2 haman Feekahewevaigine hltaroae @fmboldenengs atpp rRovmhants of the

e TiRtob b ' GRBhR, BARY, Amisf o R om nonhuman

nadenitms,goviedingdot adt 1[11:1@&& wtalcy, AGSRMHLES, 418 Honkdy$ Fc variants that
Food and Drug . Admi nistration). [0126] I'n certain
B SRR or iBdimg 2 &) Raphimak JiseB mewifindee in experimentation. For

PAYREDULERE Bb&Is are available for a variety of diseases that enable testing of

properties such as efficacy, toxicity, and pharmacokinetics for a given drug candidate. As

-

is known in the art, cancer cells can be grafted or injected into mice to mimic a human
cancer, a process referred to as xenografting. Testing of antibodies or Fc fusions that

comprise modified Fc regions that are optimized for one or more mouse FcyRs may



identified by first perform ng an ADCC assay using

human effector cells;; to find inproved nodified
w@odoypaysts des, and then perform ng a second ADEI/ER966/002888

using nouse, rat, or non-Heman prinmate effector cells

to identify a sub-set of the inproved nodified

pol ypepti des that are dual -species inproved nodified

pol ypeptides.. In sone enbodiments, the present

O;H’Hﬁﬁ& ) S Qﬂfoﬁﬁ%&ﬂvﬂﬁ’ ﬁ’?afcpfo the @ffidaty bf¢he antibody or Fc fusion, its
species inproved I fied polypeptides,

coeghanisiongfachyn, @né\rfhédﬂi‘?g i) target cells, ii) a

conposi.tion f
L
RSy pepd & théﬁarE&eﬁS@lv@:ﬂfroMWﬁ]le nangderfcamded dhe parent Fc polypeptlde

rmdl fied polypeptide conprises at Iea%r one amn

aopy bersehstangally ercodad by enger megs Bheenes o BREP AR, including but

capd | ypep e I&orf@ nk

SPRCATAE b B VOEPLIR TR Do, mockrs
blpinagihalstand mest peeferably lefians tind etige. thh arpreﬂqee embodiment,

ﬁ%r@g)ge F glg %gglgteﬁ;{c&% q.ﬁ)?}ppgﬁle%l?,\% mebé)ay,elfefeé' G Peag b];_]ﬁel ggergr?axtlbody The
u%] é&%&ﬁﬁﬁh?gmw %e ?ﬂf?‘ﬂﬁiﬂ%oﬁbﬁﬁﬁﬂeﬁ foneextag] pSIleS‘—‘tusifilgI {rénsgenic mice

er co i ons such that the candidate nodifie

p@maﬁmﬂmeet pl.ntO" Kot @pgze&fzoteghm«d S4Sr 1) 0 éﬁ@%@m@dy libraries

ﬁ‘?g%% g%’]:ﬂ’hgg%tﬁ‘é‘isy@%&gh‘g & éfl o’r cer Fg;;,g&% Zﬁ%ﬁ lebno?:102-108).

CaRd pﬁt@hteaxmwr@ed npoby ﬁ@tmam@eod@am@ Far gﬁmlﬂe,l ths parent antibody
and d) neasuring target cell cytotoxicity nediated

C ey heapricuginesTobantibady, By bpyaot fipited o ehneric aﬁ/tlb@dles and.
o I; d
SRRk CRODALTRIR PR 98578090 81 parcnt abody
Nedy &t e ehgihgartd eatidnt of o tutibiodyttyat i3 substastiphesendal laf one or more
the second speci es effector gell% re effectivel

t A g %rﬁeneSpo‘PyB‘éepteme inf G By DR A TR s s Ren affinity

> itHe Bhtidady s 3 Mpm dified i
BYRGh gt 14 KBt PR BT D SRRy B ity ke B modified in some
poihypepy,ifdecxasupde atddserspdan &5S i Sapr e el@/3ﬁ9d7[8ﬁ3|, ﬁlg:d on 3. 3, 2003.

ol ypepti de that_ mnedi at tar et cel
0133 ne pr Bhe oS HoreEat bh e dFer et Gy pr Db itdaliydncoded by
ethRehoMEbulint I'%ﬂest B@loﬁgﬁlg Nfo RakysERhd C@‘ubb@y ml:&;ﬁa;t rigd a- preferred
enbodi nent s, | -species nodified g pe ptides

[ dmhoﬂlme@ti thagy @Odlfﬁéﬁ F§ G@@@Wﬁéﬁ theprepens invenBer tipd usgipgntibodies or Fe
a nal sa %nsé Qeé\%/.zl%feg B%}8§$1hgk@tq%?ggg?igg gg EIg}bgdles including IgG1,
i Q’gm IQGB dOIblngZIEIIf a1 fltdigataenbodinidng ths myiﬁieﬂ&@\mgmss nfjthe present
human conponents (e.gq. human, cells, human Fc ) h
[ EDeption snd ge i 8 9 ity UFIpE Bipk QOHBSF AL Fges belonging to the
n @sses 0F antibodi
[SUA TR s DB A RIS AT DipeaP i
c qipp anetifisd Fe regiompof the pebdest invenism ey rcemep*s@n@re than one protein
a. sub- s?t of

o 5B deiE REORoPF BB T30 g i A DGy fusion tat i a

C o JrBideR of £h BRI P UNBRIdinBAIREA DS Y Sr RS econd
speci es based assays can be identified.

[0134] The modified Fc regions of the present invention may be combined with other Fo

modifications, including but not limited to modifications that alter effector function or
interaction with one or more Fc ligands. Such combination may provide additive,

synergistic, or novel properties in the ABMs of the invention. In one embodiment, the



[0128] An exenpl ary process for identifying

dual - speci es i nproved pol ypeptides having nodified Fc
wo e@ross1of the invention is a follows. First,PEr/1B2006/002888

nucl ei ¢ aci d sequence-,.enddding at least a portion

of an 1gG Fc region is nodified such that the am no

aci d sequence expressed has at |east one am no acid

change, thereby generating a nodified Fc region. This

exRiER gt +afEndayf @Btprésent HHBntEEPHIAY &t ¥drabiaed ingnotBer known Fe
an assay plate. Next, the captured variant

stwodiieaiibrsDuseiBl . G Plgingsir 1991, J Inmumol
E
hkﬁé#gﬁ%gﬁ(qgﬁbgﬁé d“to & hgﬁgau ﬁ?l paren?ﬁ %ﬁgge e al, 1994,

I EginSplhmoEyiRb Vi1 5B7-Ns43 HuttHisnet dig 1994, iPacd Nuﬂ Azad Seingfd 92:11980-
for human FcyRl 11 binding usin EL|l SA. ?|?§§ ?7

s P Teifariy & af-i EOFomiRBOk kg %‘hilhw,t 5, Faseb J9:115-
C{ & uje ?feﬁg et WX L1908N BEWOB%% 103 - R2E fL%HEQt Wt odeh e mmunol

vari’ant usi ng human’ r’a su set (NK cells or
mm O903a4059; Almouestarkpll 899, Euf Jémrmnaﬁezp 209326841 ldusage et al., 2000,

ound, ‘th the v [ ed |n

bt SIS L . BB M Be SR g X e .
' Qoo@%ﬂtﬁn%moﬂ@ocﬁﬁé@s Kb gReea! beomﬂm»hﬁ;ﬁwbmm -2575; Shields
vari ant for binding to cloned rodent receptors o

cel &l.,12008s7 BiolnGhdny 276659660 dietlins pisali, ARG, In@mwl Left 82:57-65;
| BpLved) &Q@E\/ﬁ?"c %?%’ofﬁlé’%x% 30 8K1a09. bhdn e a1, 2004, 7 Biol Chem

variant 1S screéened’

VIZS79)6QIB amsg (QJrs rlaettSNos Esgeczmgzalr ¥5,888,5713¢ [@, 194655 1; PCT wo 00/42072;
ngy|5|ng/ Fc Re% ons of t he Invrilﬁ &£
[@@ 9\VOrf S 3@94/!3@0%5@@’ i4hs TBs, cREbEIEgRHPL § ifigiFoiregions |

oL &Qg éﬁ%%{ne%ﬁeé@&?i@ﬁﬁtﬁ#”ﬁ@%odﬂ&ﬁfoﬁ% abl XN@qptab gtﬁfahs’covered Fc

he l'arger nol'ecul es may
f ﬁ[odlfﬁ‘)aﬁﬁﬂiﬂ ere dmtmqﬂa:tadibvuhnhe paxd io€ genepaiingalovalaABMs (e.g., antibodies

ant i bodi es, inmeric antibodies, humani zed WO
20059 QEQEW PIBYFSAHIGEE®E8 45 anti bodi es,

[0135?I Specwflﬁl%n%:?gﬂ}b%%ﬁer mh{THeNRALhes by %Bl@ltscconﬁﬁlsﬁigcﬂle modified Fc

is evil t"hat eis a broad range o
apggiomsadf Gresinventidrhenctodingited g lnmgfrdoms tlasf fctllvevmg list of proteins,

| ﬁl?tllﬁlgt p4 glvgﬂglgé III%E\;%%?I %ﬁ togl,:?g :‘Pﬁg)f“gﬁlé 8ft 1€ ﬁonlsc’)w(iingsféfso%%gotems CD2;

| gy QbR UEDA, EAMY CERN OD8 4216 QYL 8, CC 1% (EbQo CD22 CD23,
i ndex (Kabat et al., 1991, Sequences of Proteins

|.<ﬁﬁaﬁo|c:@asegm9n@2@stcme TR (podmreted) CRBBSCPAR CB40L, CDS2,

t t
st GIR, GESo. DR, S, I K 8 B0l PRA 1.5, 116, TL-6R, 1L
{gi g]%tileTIhmJIHptHL-u&,gllgm g inerferorno, 1rgéiferau ﬁammteﬁerdytfy, TNF-0, TNFB2,
e an en 1_NAdl n e (0) I si
é%H?ths PR R Faape CORTEs (GO TRe 1 6 PRy ThaT, RANKL,
f _1t hat
Oﬁtwgki’(eép \PRIL, 2 (f[ﬁr nf{(}'%c ) P Vgﬁ?p@?@'@ﬁ TI@(IQPREéépﬁfrl hat Adenosine

ut” are not [1Tmted to,
e Reagted LplnphetbmnldﬁbtaRfecepxtdryTﬁﬁﬂ BAFEQRRPQ; LFA-3, ICAM-1, ICAM-3,

SRR B 407, S0 s o
afllflt Rghﬁ 3&51‘ %t Rgmb W NnReth VAL, | dopF aBerik’ BEBRAN)! Nefaifboyte Growth
Factor VLA-l VLA—4 L-selectin, anti-Id, E-selectin, HLA, HLA-DR, CTLA-4, T cell
receptor, B7-1, B7-2, VNRintegrin, TGFp1, TGFf2, eotaxinl, BLyS (B-lymphocyte
Stimulator), complement C5, IgE, factor VII, CD64, CBL, NCA 90, EGFR (ErbB-1),
Her2/meu (ErbB-2), Her3 (ErbB-3), Her4 (ErbB-4), Tissue Factor, VEGF, VEGFR,



FcyRII'la, and FcyRII1b, nost preferably FcyRIlla. In
an alternately preferred enbodinent, the nodified Fc
WO e@rosesiare optim zed to possess reduced af fi PCT/IB20@1002888
the human inhibitory recepg8or FcyRIIb. The ABMs of
the invention provide antibodies and Fc fusions wth
enhanced t herapeutic properties in humans, for exanple
enhanced effector function and greater anti-cancer
pendatbslin tepepdor, tlednHipter NG daprenNIP-tiye T peltlidekgdr &8, E-selectin,

- GH6R0G Brodit L pbelpss JPLI ol bl LB acatine

| PEbSHHLIAG, dhsBiehn rbédprdreCatcthdembRlonid EitiBkh CERSYEEABAMS, HMFG

or cyRIlc. These ABMs of the invention are
aREM| paeia MUS LpMUCES, Hepdrprde ds hamen Rerdifcusiyosis, twintdn-associated

e 1 her tif properties. in humans . for. exanpl .
; ERBER 72 PR OB byl BT o0 13 B specific
Poehehrared aetifadi(FENLA), CHIFAr nfdeddiri Wezoht | @BlafbmEGssociated antigen
bi ndj nﬁ to.a human FcyR; however, in alternate

e | , CUR@WOMa-asiqdiated angen, Hecopptels e/ TinERTbdHa), tumor-
p enh; : f L4 niqt from .
PanprandCARNE MpfEsihE 1455V S0t erpdthutid B Bomegatovirus
MIBEMV)agls enveidyis glgc_;omplﬂinmbﬁw eypd ZO,EHCWHW ’}:Iaméﬁatdrb%?migﬂ virus RSV
are z or bin to.a nonhuman FcyR may fin

uE eng&&ﬁeﬁq%mweﬂqnogt'%gﬁVtOk%@HﬁﬁI“@?r'ﬁ%ﬁ‘é‘%teﬁt?& 8, 4fp B gp120,

AV 2Rl IR HAY W@ | nakk
testi ﬁ% of e({EI;rSO ert igggyosggﬁ%g?%???t gg%%c?%%%ﬁs {RSY),Gep, Herpes

p BE e s 9 glrglscapretein, dIRY gRrglyctpracinAFICMY gB envelope

k I 1. t..cancer..cells can be grafted or
iE%@?@%@’%ﬁ%%ﬂﬁsgﬁ%pr?ff_ﬁflge[}ﬁﬂ}ﬁﬁan cancer, a process

[0136] ef er r @detdd qsingNegn dhttheGut Wﬁ?fagﬁk@ci@fe @Rt tHROSbRMeAfioned list of
Fe fusiqgns that conprise nodified Fc regions that are

oSt Bders nefrondnto whecifispsotging gad Pioprdeqwlss, b the bilochemical’ pathway
2 0 [ .
L T T AT ——

aiﬁnpllil;sghatdhe iEgaﬁdssiMecé:ﬁt?;s tHﬁCﬂnd % aled apnties T&?elli cﬁﬂstirﬁﬂﬁkory pathway, -
the |jke i ed Fc regions_of the .

R R B T5h g & 258 Rueany bt padistnverse ligands or receptors.
Pelay BRRAtth&8 Hréid '. f '

Péteal oaR t Tthr ptafri'ig,nffé élegoggﬁ‘%%egﬁﬁsd éér@%?a e% I%E(‘ij el ferO hhot only to a
ssigsifwritiomblequle o thecsebyf poeimrthattnterdet witk naid tingetrandnie members
organi sm. i ncl.udi.ng but _nqgt lLimted to hunans, .m ce, i
P Fdbaree RGO piihesric dpigRchelPess Orosliy i the art will
pfiefher aprycidre i bsy o MRS eRiGicar ARty adieBB$hedhnds or receptors
mce, In a preferred enbodi nent, the parent Fc

pbat bgtthers, eloipei membars ofrtheis sayrespoafiog rhiethemiced pathavay, may be

p ' .par ant i bod be full

PO P, T RLSE PR E Hb oner n
(Bisiogg das rfoeexahple, 9%, fifsion HapitirgBisOBGERNQuld be constructed by
8: 45%;458 .or human antibody libraries coupled with
sERlY olﬁh(ﬁﬁ ABdie periattior BTetT@he,, on gop, otigar Hgandi wliscovered or
Bh&fiﬁ:%b&@{i, fral S2adsOBGER. TR&ERBREN aaﬂ'{oﬁﬁ?e(ayl?g er{%gioﬁocgf the present
be naturally occurring. For exanpl e, € parén

amyergmaycould be operably linked to EGFR in order to generate an Fc fusion that binds

EGF, TGFa, or any other ligand,  discovered or undiscovered, that binds EGFR. Thus,

virtually any polypeptide, whether a ligand, receptor, or some other protein or protein

domain, including but not limited to the aforementioned targets and the proteins that



may be an engi neered anti body, including but not
limted to chineric antibodies and humani zed
waredozhoaies (Cl ark, 2000, bnnmunol Today 21: 397P&DP)2006/002888
The parent anti body nmay bd%9an engi neered vari ant of
an anti body that is substantially encoded by one. or
nore natural antibody genes. In one enbodi nent, the
parent anti body has been affinity matured, as is
knompoéerﬁhbine:ometponéin@dﬁﬂdtehm&lypatm@s,amtay hedypehedy fiakel to the Fc
nodi.fied_in sone. other x npl e as descri bed

i yaiipngs ofghp preRent invspg eyt 61°P| PoRar. 3, 2003.
[0137§ 0133] AThempRUrlah8hdiss nfHcOms o thtahﬁre F&gﬁ%@&i for use, in clinical trials,
I nvention may be substantially encoded
i omim dgvdopment rg:enb@leﬁe Iﬁ@mg rthﬁngdlﬁadW ooregtdme cdrthé pmﬂynt invention.
classes., I.n a eferre
" SaREogpSs T Slohs S dBERE IR g U up prodiis aha candidates.
amhu adh pref@fedrnbddithémNhe tHRAtaria MR HISCprB QMY BVeRFon may find use in
bel onging to the 1gG class of antibodies, includin
| g@ange pg chmicalgugducsy andy ga]ndlqquqesaﬁomep{@pp]@t @ number o? antibodies that
e | e . .
°FORS 200 i B A B RRLPRS ol 5 BEEBRRly imenon. xo
c erga&flple ehesquﬁlfed@e é@bn’srt)gl m@pﬁe@eﬂt hﬁzenh@ﬁn@y il wed Mchn antibody that
subcl asses | g nd | gA2 IgD | gM
|1Sa§§§%ta1§fa Ly evmiba, tos Hukinab ngRiEPAGR. Fl%%%/&eeﬁgecémqh@ (see for

ﬁéﬁﬁﬂe [ﬁ BVERLNBNS, 75y, 1337? ”&’El'uﬁfén fi- dlﬂﬁﬁarﬂ%%%df? 5@&8»%0 treat Non-

chal n. I's, tHhe ent I'nvention nmay
aMcmigkmlsoibynpimnFa; HuMamC]Dmat an sandi-CPB0ocerently being developed by

TREARIE PP Do raednr dospof 8ot BIem of kg0 AMEI33

beAspIdd MRbcWat !Ev@l‘hﬁ@ﬁ lﬁmoqnﬂmﬁm@@bcﬂl@@ Inc.); M YA YM (Intracel).

but not limted to nodifications that alter effector

f énoumber of antihetdies dbati t@lfgev\memh@rﬁeoibther@mly%f ¢piidrameb growth factor
S‘ﬂ&%@g{’%&}%@gﬁ i E%}?‘ﬁgdlig?/@%' f(EVtﬁS ), ﬁrb%t é)r Her4 (ErbB-4),

or n nven 1 on.

omeayehenefli fitthe Fé@ar¥i?O0RE P& Gn ¥l oh B%&%éﬁi@l%&ﬁ& Fc variants of
47 nodi fied Fc regions of the present invention ma
cél?PoiPﬁeéénWDcVﬁn%% Sayk fiBhruseein ﬁﬁd@rmbeﬁy i thefs is( PRy a‘é‘f similar to

o8, (RSBS00 g7«

2911513}159(;1 aﬂtli—ﬁ@rﬂnm amdibody 4989dyed tb'rtmasbﬂeasttcanceo;rpermﬂmab (thuMab-

éC]A’l %I yggtc%grlfg tegaglf @eézleﬂogggtbyz gr(l:enl\eggsan ant1—Her2 antibody

| eaerdkd Lgfih.s48adl Ne. 341'753 W%f%&nﬁéb (EHRRW), ﬁﬁfc@&e) (U.S. Pat. No.
J9:115- 119; Jefferis et al 6, | mmunol

54 %@@QQRCRW 96#0310), a mgﬁenc;] amtnﬁ@if& ant1body m clinical trials for a

29h5 s AREEErE Wi e "30Rgs5 48y GHAR being developed by

10 odiikAnddiBrdk/ A8 HiIM@t-EGFEQ@DS Serd NBJHKU/NZ 317), currently bein
164%925 1933; Xugleg‘]'[y al 2000, Cell | ) Y 8

o dgveleneslghy Cenmab; 432|5@tEw3559%(ﬂ\/[D§29ﬁ%% ElV[D72000 (Merck KGaA)
1
20T MRS o 8 ovT0Rn PRABLy By 25050060

8Rodéelobt al., Arv83t A Cell mbchem?(HSZé}) 331592(1) d(ﬁtﬁﬂibr&fg&rﬂ al., 1991, Protein
30: 487-490; Hinton et %n 2004, Bi ol Che
Eng. 4(7):773-83); ICR62 (Institute of ' Cancer Research) PCT WO 95/20045;
Modjtahedi et al., 1993, J. Cell Biophys. 1993, 22(1-3):129-46; Modjtahedi et al., 1993,
Br J Cancer. 1993, 67(2):247-53; Modjtahedi et al, 1996, Br J Cancer, 73(2):228-35;

Modjtahedi et al, 2003, Int J Cancer, 105(2):273-80); TheraCIM hR3 (YM Biosciences,




279:6213-6216) (U.S. Pat. Nos. 5,624, 821; 5, 885,573;
6, 194, 551; PCT WD 00/42072; PCT WD 99/58572;
wQoeNBeR587 Al ). Thus, combi nations of the nedi/iB20ek/002888
F6 regions of the present Shnvention with other Fc
nodi fications, as well as undi scovered Fc
nodi fi cations, are contenplated with the goal of
generating novel ABMs (e.g., antibodies or Fc
f (bR hndM Cént@Pide NE@AnglbSREMJl&slar] CLBR] (VBT tRaal Nys. 5,891,996;
any antigen may be targeted by ABMs conprisin

th
P OGORREa Pates i nsI 9 (RGeS HRTIOR, 10 kg MEAR 806 (Ludwig
%%sﬁltde'%f @gnéef)RteQe%r Me&fﬂrﬁgs 'aﬁtKeQ{enHé)o(gﬁr}%ﬁth et al 2003 Proc Natl
nits not S,

omal n epltope ngi ng
t Bead Bdi WS Ag 100@):689-4pY; KSBFIH2 @BOR ;BiomEdix); CM3H -1 QIMAX National

ORBster Gt 3s, WEH002982): i 1B essicaligEyT WO 1/88138). In

C@ﬁ&he@ﬂ@odlﬁ%to l%he ﬁi@éﬁied %élon%%e E@&t 1%311 may find use in

-1, TL-1R 2, 1L-2R” IL-
. @le&Ruzumab $Campat11® Mi_llenﬁlm)l Le hamamze@anomcmﬂwf engpody currently
a, I nt & ﬁr 0 th%ﬁpﬁr‘iel ThE: ﬁicd%glg%g‘ 2’T eBlgggl‘ﬁed Fc regions

T%ﬂy'—ﬁnd%'é"ﬂ}a Vaﬁé%%ﬁ,anﬁ?ﬂés or%ﬁ‘ﬁsmhd {Bhtlare VEKstantieh* Sikmilar to other
TRAI'L Receptor-1, Al Adenosine Receptor, Lynphotoxin

Be&linicge USES, m;zl\cpandg}qtcps Rnclupmg [be; I:gpt ligiger 1 o muromonab-CD3
| iﬁ%&lonef%%@ n!u? %T? '@]ﬁ anﬁt%ﬁ?gc[e'vglo%g’@ ’bg' HlES rEl&ech/Johnson &

I JoRgbh,N 1‘a‘ﬁmﬂomabg tlumetalﬁ (Zenztlﬁ@)L narﬁ\a‘ntlaﬂﬂﬁ) | aitidgdy ndeveloped by

FGER- Ker at i te Gowh Factor, . VLA VLA:
LIREL ﬁrrlga fg%)fraﬁzw ?Z@@ﬁm???n &@xlotaqg@l R m@r@m (67 protein) -

T a68bddy c{eQVQI%PE(PBy (ﬁ?ltel:h/\ﬂ%eﬂg alé@é@ (BHeve® Z% ai-LFA-3 Fc fusion

TG-02, “eot ax nphocy Sti mul &t or
c dﬁpﬁblepﬁérhy Bioget)y Epmﬁmmzfoc(ReWﬂo@)I;mu@loMby (S]@Ao@ﬁ/hlly, basiliximab

Egggﬁ%@% g@unge /neuN% B 2 Hlelr 3 g%gx%gg@ézgeveloped by

P@Iédlﬁ%ﬁ@l@/ QRER88ab 4@(&:@&&&[&@?} | i reﬁ'ﬁle'PNPﬂphé/ La?rtlﬂody developed by
Ha ten NP- cap or NIP-cap, T cel | recc}e)ﬁt or al

tO@@t,u adahm@lmgbxﬁHumlpa% et anti-ANKalpha engh Ida‘t'eé@@d by Abbott,
( Fﬁ' ad%@j B%ﬁh-’ﬁ\#aﬁph Aigoé% geeveﬁ) lég Ibé/rtgerl]lﬁ&gg%ﬂ%%@; ?Enbrel@), an

trans errrn-rece enpr

CRACANG alpivF e fE’sEMl d%velbpedvb@]lxmﬁiﬂd@ik&mlgbpa@KQSBLJ an anti-CD147
human cardi ac m(osn n, tunor-associa
E

glpEbpshydtcinm develqped By 7Ahgenixy rPaEX%%o@} antisi & pntibgdy; beimg developed
1%?ecu o3k at}ﬁB Bgahf 4 AR 'WJ@T@ Qﬂ%‘o%ﬁﬁ%@%%d&ﬁg@ rby Abgenix,

t mel anona- associ at e
(IPIeMMhM)xb (Ra]rS@Dnomp %%-nm}ﬁﬂﬁﬁ‘rl};ntangenﬁ MIGGpr &t edevelopment by

Ie!(%).]/h]élgllgl?né‘ I b 5614 an élpjtl i\g@'@i h?‘ﬁ ant | \%foped by Antisoma,
o i, ) S T o
Fgégltlsmmm TFhieplatin (AS 1405) beipeslerelapédnby Amtisonaes fg&@amt@(natallzumab),
ant Ia%ﬁ-a’lph'él?éﬁbgagpé\&AA) and alpha-4-beta-7 antibody being developed by Biogen,
VLA-1 mAb, an anti-VLA-1 integrin antibody being developed by Biogen, LTBR mAb,
an anti-lymphotoxin beta receptor (LTBR) antibody being developed by Biogen, CAT-
152, an anti-TGF.2 antibody being developed by Cambridge Antibody Technology, J695,
an anti-IL-12 antibody being developed by Cambridge Antibody Technology and Abbott,

CAT-192, an anti-TGF.beta.l antibody being developed by Cambridge Antibody



CW, gpllblila, HV I11B gpl20 V3 | oop, respiratory
syncytial virus (RSV) Fgp, Herpes sinplex virus (HSV)
w@oglogmsepr ot ei n, HSV gB gl ycoprotein, HCW gBPEmMEB0a®2388

gl ycoprotein, and C ostri diSum perfringens toxin.
[01361 One of ordinary skill in the art wll
appreciate that the aforenentioned list of targets
refers not only to specific proteins and bi onol ecul es,

Wéchhbr%gyla%h@eﬂzf‘yﬁl REATVAY, 2@ ranBadNEND ahﬁmdycaaﬁglcfeeeloped by

hem For exanplé, feference to CTLA-4 as a tar

aﬁmngedge iAmbpdy; Teshnolops LypahoStaeRd Ye dapei-5 ?Ysh antibody being
k the T cell cp-sti :
R 37 cTngobe SR 01D el R GG B 1o,

| TRANOR 1BHAH, eReRItbTRATL It attibedy theapedgveliped by, Canleridge Antibody
al so targets. Thus, target as used herein . refers not
oheghnplogy a@péﬁmﬂ% C’zﬂn@m Seigness, o thesép®(hgyacizumab, rhuMAb-

n dnh -
rr{le‘]%’ltgﬁ:| I) Sz?n Eﬁt?t he IFg pat%ov%y t ot}v\E&H ?1 Sgln foti-HER receptor
t ﬂihglgt arimbbdm‘gﬁng Gnﬁalqiedlﬂyﬁenentebhemm-ﬁ‘ 1s8md Factdrl(AfIﬂFe,r an anti-Tissue
te that f t h t
it pabokang ARaoRst i LiERreh. Knt Bl i fupgippn ant-gE

0511& odg'fogg%grd%vélg pdd B} Geﬁé?ﬁécﬁsﬁ%’cﬁ’a@Eﬁ'hQﬁﬁﬁw &@bhnti-CD11a antibody

operably linked to the Fc variants of
theng dewdoredi yv@enantachiand Gtades, MbNg(é’nén‘éb@Ya(ﬁOm@ﬂy LDP-02), being

L4 Gl AR DGR R L, an nico

Valﬁtilﬁﬂy Eéi’ngf%velgﬁfﬁbyoi}eﬁﬂab O t®IaxIILgafdan (Hnﬁdn\wrzerdlbody being
undi scovered, that binds EGFR _Accordingly,

ndqsreﬂcm@d e Geagl rang f Amgen, fleaxdnlam, bing Savdingdiby Genmab and .
t ,
R

diasd Medied and Oxifistd GuoBeicacks, HhtaxHiymashobGEReing dessloped by Genmab

b e RBIVBS BALS heise. SrBimen Dybiain: TG GF P anti-CD4OL

b ‘ i-
T e

c @b smhbddgl being rdeed ppaid by gIDHG (Bhemmuthaé&t RS 1 14agn anti-CD80O

D B B S, P DB P SRy SRR BB o8 cp2a being
aab&@&&u% WEC PRaddaséaeslst ﬂﬁtmaelepaigerxﬁtgeﬂloﬁlqﬁctuﬁ@m) antibodies

inclinical trials, or in devel o%gant may benefit

f beimet dayeloped fiyedDEE Playmepeutistlss BEG: e?élemltl idiotapici gHibody being
d_.ant,i,b
S AR T B U LR AR g EAIRRoA by mcons

P 1| a6l agiriRdi sRivody beiaghievalapédiby Sncibné, hetipvesaditerin antibodies

invention may find use in_ a ran of cllnlcal
pbé@ﬁcﬁ%"eéﬁﬂ?dc By dIIH%lP’é% C?ﬁé\ng;@@%@P gluzumeh {78y agi-carcinoembryonic

m@%ﬁ?e%d' eﬁ@]ﬂ@tgl ond O?H%fCDZ%e Yy be&lﬁf@lo ed T OMy &he Immunomedics,

I ed he present 1 nvention.
eXampheCide®(Bpdizimdb}rc aregi amtisCDE2 t hmtﬂmoésenbemg developed by

et on e B USL 20 S0 RO LIS LS neclomcide, beng
I Q@%lﬁ%ﬂq{y BERRREREds, { 86€idEOeing developed by Immunomedics, ProstaCide,
being developed by Immunomedics, MDX-010, an anti-CTLA4 antibody being
developed by Medarex, MDX-060, an anti-CD30 antibody being developed by Medarex,
MDX-070 being developed by Medarex, MDX-018 being developed by Medarex,
Osidem®(IDM-1), and anti-Her2 antibody being developed by Medarex and Immuno-




exanple U S. Pat. No. 5,736,137), a chineric anti-CD20

anti body approved to treat Non- Hodgkin's | ynphonsg;
w3820, an anti-CD20 currently bei ng devePOpEaRo@s/002888

Genmab; an anti-CD20 anti bédy described in U S. Pat.

No. 5,500, 362;4: AME-133 (Applied Ml ecul ar

Evol ution); hA20 (I mrunonedics, Inc.); and HumaLYM

(Intracel). A nunber of antibodies that target

MeRbiehsd Moléc‘ﬂfésfﬁﬁl/ﬂaif@@@@h@ﬁﬁltﬁm ahEMdh teapt dyvemped by Medarex

receptors, includ |n% EGFR (ErbB-1), Her2/ neu (ErbB-2

Hend QeEm@B, EuMaxell4 (Enb@MI)US graipope hefrigt devielaped ey Medarex and

h
IS BTO SR TR PR B St o

on
ament@e@hn&h aANTG 137& %h&ﬁtﬂo@rldMeSalﬂﬂbb&y béiflg dem@gedm;yr@mocoru&]
(Herce Cenent ech) (see for exanple U S

NIOB1 7anﬂ_7 ORF02, hantirfiitorsel e jadhesiony maoleqpe bG&gAM 1) (CD54)
a@ﬁt‘i%\(@% e?n% ﬁ%&ﬁgﬂ%ﬁeﬁf Mot be}\%ﬁ%@i éﬁg% f—ﬁ%‘dkﬁpt growth factor

Getveptoe 8 I{F GER-Y ahtibddsr ‘t%negldevbkmpyd bydsaphdid, va1bh®(v1511izumab) an

Cabis 5k iy b sbieyehpsd TRl Bt Sebs, 1FAPSMn ani-gamma
ChBBELE aBhdioaFHRuem! % bQi@Velb%de' Iug Carofeld al 15651@{ a%abs Anti-

variety of cancers; No. 6, 235,

c Lquadratury. Skq@adxgtud@ix dhtogm) H@;ng deygloned by Mnm)@mehabs anti-I11-12,

DOPBE RIS S hiein DRsieR e JRE L e iG-S “Heltibody being

ENBVASRNA tyMXlogis, K@MLN()U an alﬂ’ﬁBetaMnteémﬁ Sﬁtﬂ&ﬁﬂr being developed by
I\/Urt hy et al. 1987, Arch Bi ochem Bi ophys.

: 549-60; Rodeck et al., 1987, J Cell Bi ochem

[013 géd') 4%11%%109 K@E;’Ehl %%%gg&? Ilibns ; gl?h% h?eg%%ﬁé(zﬁg&ﬁlghéﬁ antibody and Fc

Résai chinic4IRZodWE 9hd 20iHddates ebakjttratemdito &b c@hstralﬂ.éiﬁﬂ) their precise

) icor%%lgslg’gglll @ hgrmgdlégci %@ lreglqlgpgoit) thé %?6??1’?1‘22\?6 dg}l arlrrl]aeydbe icorporated into
M?lgé ntﬁhe@khm(l,ﬁ%ndﬁﬁteg aﬁ@ Sducts! Bk gﬁto%ﬁb@@i% and Fc fusions
Mod) t a I et al, 2003, Int ncer, 105(2):273-80);

Thigat a6 Mﬁsﬁﬁtlélmlmlbsm &rwesf.,rhevm)@ﬁed’ Fo3egoss of the present invention

ST 051000880, 50, Canod,Snd Corkcg 5. LITULEL B8 8 ot
Vi £ 0argt hlﬁhamﬂeag%;fﬁﬁl &hG%ﬁ%ed 3érlhiofi#fidlin some :other way.
mAb- 806 (Ludwi g Institue for ncer Research,

MVErtheraors| élam-enétet avolypgptide mfg Bieuteforemenfioned oglinicady peoducts and

N%‘gllldlgateia feeRot %SW %és}l‘ug e‘bé ég:#{?g? ?’%é tfﬁ{%ﬁﬁ} ttlejft incorporates the

( Deckiiféa 0d 62851 AR }tie @ﬁﬁbnﬁ(ﬁi@ﬁtl(nﬁ%ﬂ egirhple(dAGT tharariable region of a
01/88138).. In another enpodi nent, the nodifjed Fe
r e4nisak PEﬁ‘duPh or wendidae aiipedy: 6rﬁuh§r9ntﬁllﬂdﬂﬁgfér j¥griable region, or a

ah S HZL B AR fs fgﬁg{g Meélje& N4 dified gH?EH'o? gk vanable region may

monocl onal an eurt entl'y approve or treatnent
ofbeBsed Th andtheremboklimericthy hiodifiedHoargian of tie prestnt ingehtion may find

Fc regi ons d. us variety of antipodies o
F&iSE Hls?lbﬁglbf’ga ¥ ]fé? gi"‘ ey S&Pﬁ@e gﬂp{ﬂ PYPPg. 31 gﬁﬁleflgani or receptor

as one of the aforementioned clinical products and candidates.

[0139] The modified Fe regions of the present invention may find use in a wide range of
antibody and Fc fusion products. In one embodiment, the ABM of the present invention is

a therapeutic, a diagnostic, or a research reagent, preferably a therapeutic.



clinical products and candi dates, including but not
l[imted to nmurononab-CD3 (Orthocl one CKT3(r))), an
w@raorA8BEs ant i body devel oped by Ot ho Bi ot ech/ Bohmoem/ #2888

Johnson, ibritunomab tiuxettdn (Zevalin(g), an
anti-CD20 anti body devel oped by |DEC/ Schering AG
gent uzumab ozogamcin (Mylotarg(D), an anti-CD33 (p67
protein) antibody devel oped by Celltech/ Weth,

[014012! f aCBREadOTRY HiNEHAMs capdbl@bt beihd Bedled6r dmidliddited by the ABM of the
devel oped by Biogen), abciximab (ReoPro(r))), . .
daveitivpadclbde, bah arscat/limitedyto, pateImyngdigeases, immunological diseases,

(Si.nul ect.(r).)). ~devel ope [ LML Z :
(1§§eﬁ &1% (lfﬁa%s’eg, dlg\f}%ﬁngéléoggb )}selg{?esgls%%ogfcall ﬁfﬁe%s\)élk, n%i@igncologlcal and
(ReplRaE alidehdes , indladRpt dandd¥FdEyp hanadt i dad dicaneyaist feteibwefer to or
Centocor, adalitnumab (Humira(r)), an ant. -TNFall ph% .
afrsebRl yha dlesieloerab gondiber tin mﬂ@ﬁ%%a&@(rlj",tyﬁlﬁa ly characterized by
i - I [ vel . L .
<Py 0 o 08 ! G o carior,
dvglhopeg biastomayneacéding e (inclAdig CBiposacoraa)t | a@bodidocrine  tumors,
ant i body bei ng devel oped by Abgeni x, .ABX-1L an .
ameﬁqtheég)%tsp}%gwn%i NEEdg ocagg}n%@elﬂ%g?oma, and leukemia or
. . i | v
APl malgahtic MRS, 004 iRy O laobone st s el
acdriceM(ICg. Epithbdivk squamovs ¢ojl caueel)s dvng caussr drclpdingswyall-cell lung

an anti-MJCL anti body bei ng devel d [ :
AT Bt CASH 200 oG BB e 108b P Hiamous carinoma
Hy Breliun B e ahBerdsividl gReithnym, Aefatcwe!lalar thicen| gattiie drAfomach cancer
1407) berng devel oped by Antisonm, ) .
Ancbigling (g@@@ia’teg]mai UPRERIBYT; PaRRreais i CALHR aglipblastoma, cervical' cancer, .
(YA & ; ' i

i o e A SN B XL B,
b'ezitr_f¢§1|r, Cbb‘lldﬁb@@lechnbyr, Bhagretrial dBRenAb carcaoma, salivary gland carcinoma,
antj -l ynphot oxi n beta receptor TBR) anti.hody being. .

d 6Py BEEFIBY CABCEy BHRSIAEAGANC fsﬂﬂvé Cagﬁ%ﬁ hyegic falgq?{ﬁ%%@c carcinoma,
bgfé:ggcagﬁﬂ&hézpﬁ?&ilgyca%'i(;%ﬁé,dtgﬁicﬁ%!(ﬁﬁ@’é@f, Iﬁ?ﬁﬁ’gﬂepgéﬁmer, tumors of the
J , an anti-1L-12 antibody bei ng deve oged by

Chittary thget, Anwelbesiiealiemdnetlb ggncen Funthpmare, theKg vagants ghthe present

anti-TGF. beta. 1 tibod ' .d I by.. [ .
Sy o SRR S P SR8 IEE B AR Bfisnive e
Teshno(ogy), 3asbulEn Z20ER ca, e, 2b3em @ mpdtlatdifidh@kothbr conditions of the
anti body being devel oped by Canbridge Antibody

Togloaidomy, sysiepioShats Berpifiematosant | ighejes, asponpgigpathies, synovial

bel n eve ed |.d . 1ol I . .
S L e T
ﬂje%o‘ﬁ?}lﬁx%ﬁt ﬁanfef; hdislite Ig@ﬂeﬁpﬁrﬁb@uﬁﬂnﬂﬁdoh,yp@mﬂbnﬁaﬁ@ieease, Gaucher's
[ | body echnal o and Human CGenone Sci.ences, Inc., . "
Adissesen(Fyneseiragi ﬁa@?th%ftﬂ%-srw&y?f VR | doygecyeptic  arthritis,

antieh g%écﬁfei i‘EI§'¥ eély?%‘g)&yep ¥ndeR6tE %ro@sg d%?ﬁsi‘a',’"%%lyostotic fibrous

recepto amly~an bei ng devel ope
Galpgplasia periddurital Teemseudimat and YouEHyactues; amcpidsissmaltiple myeloma;

;ggttggfy(igg]ato{lgag%plgﬁ%g%t %gl\é/ﬁ??lr’jﬁ?g g&}b g%rb%% ggnré’er and rectal cancer; bone

metastasis, bone pain management, and humoral malignant hypercalcemia, ankylosing

spondylitisa and other spondyloarthropathies; transplantation rejection, viral infections,
hematologic neoplasisas and neoplastic-like conditions for example, Hodgkin's
lymphoma; non-Hodgkin's lymphomas (Burkitt's lymphoma, small lymphocytic
Iymphoma/chronic lymphocytic leukemia, mycosis fungoides, mantle cell lymphoma,



anti body bei ng devel oped by Cenentech,
Raptiva(r)(Efalizumab), an anti-CD 1 |a anti body
wheing3wses el oped by Genentech and Xoma, M-N- 02P&IB2oadn2888
(formerly LDP-02), being deével oped by Genentech and
M || eni um Phar maceutical s, HuMax CD4, an anti-CD4
anti body being devel oped by Gennab, HuMax-1L 15, an
anti-1L15 anti body being devel oped by Gennab and
AT ar Wﬁ@amﬁd)fdhﬁme 1het MQcéiﬂyﬁJaﬁ@lﬁd, hyrgGen et Igmghoma, hairy cell

Medar ex,” HuMax- Cancer, an anti-Heparanase | anti body

blsikmideans) dyyaphapjesmaeytic beuksriér) MEHBEX 0 ARGyt precursor  cells,

CcoSci ence - i .
R TRARE8 B TR TGl 0 B R0 Bt
| RekerdidAymplising nihyn{edd) Ltunand i dfothe ety Tewsd diedcdlls, including
| DEC Phar maceutijcal s, |DEC d enol i xi rmtR an
apgrinherab] -oet lepaiah adny Tdeéﬁfeaﬁs@alagﬁwléé@lo omas and large granular
P ti . . , . G - .

RAABGL FoRLm, | R AnuBOtin PR ot sk s e
anlyeloGBRds heikemiasd iobldipe AMly wibEGaRintiom AME ivdtioyt differentiation,

ggéu:t,eg gg%ﬁ%‘fha g lgi elrtr%%icgc%ﬁ%?q%gr MSF %?erll.‘gggga?iagﬁ acute mopocytic

afdukerhdl Ot R 6dyRPTabRO AN mBRINGE, #RYehARed Ryelbplolifiative disorders,
IMC-1d 1, an anti-KDR anti body bei ng devel oped by
| including, chrbgtOomyelggenaus jleyleria, @morb el yhoeemgl nervous system, e.g.,

devel pped .lntlao i -V i ' '

o B R (st o, YOG bR B & epgpdymorma, and
apetABblastemb); | sotie rtmyaN(masophatynged) daffeh) basal icdlb dyrcheinrag pancreatic
devel oped by | pmunonedi ¢cs

L g#nshiG GriRet of (D PHE PHGhedkAPOsisrsaioma. dashioulah eqseyterine, vaginal or

b%ér@%aﬁ&é@%r@,pf\g&ﬁg}{ cahdBl 'lfér cANckr 63 dflonR&id1 Bancer, and tumors

devel ope y’ I mmunonedi Cs, el omaC de, bei ng

:JI ey eleoyaciulbty systemi r{apickacemal duiChahes gidreriagtotay,edstappdrasis, hepatitis,
nmmungonedi cs, .ProstaC de, [ d I d .

RSB SSnahsehan, Sl 5 ShABR Y borltiscases BD)

ggéﬁ{so?j{g gF%ﬁc e XGroMPXTHOG s, apsomiabik,- SdPBQaddtinaP@Elft versus host

I'ng ped by Medar ex, I\/D -070 bei ng devel oped .
b liskesd a(@XHDYDXH ogedich @slelg geidly a4 epion, the egie xmalignancies, such as

eI AP B R TBBESIABEY 8 sente myctogenons
PeelfcbB20 QRVAD2 8BBambdtibe SdssitededVRVieC Uin@sss, Helbidral) GB¥e injury or

an anti-C anti body bei ng devel oped by Medarex and
Gdampglinatipg/Eiecases.5, an anti-1L15 anti body being

evel o Y . .
v SRR 0, Ry 2T 80 pgon of e s
gel!iﬂeﬁﬁgd 1s~bf§mini§§g@ th 27 mtieatrhagitg = diytask invelvamg inbpplypriate expression
ei ng devel oped by Centocor/J&J, . MOR101 .and I\/D?]102, .
arof a-rpieir Jithp)the seamredthn Prrsei Aty aLign @Pmm‘m( ergdyde diseases
aq%la }ﬁ?ﬁtﬁ% @ﬂrg&eﬁfe\ﬁel%f Y pMRERE RS for %%E}'E to@dlterations in the
ant1-f1broblast grow actor” receptor 3 (FGFR-3)
anirichnidyf Zosiotein pevaitobe grasgndetad pho@gat, protein, or both. An overabundance

Nuvi on(r) (visilizunma . .
may be( dl?le( to any cause, 1erl)(>Iud1an% but not limited to overexpression at the molecular

level, prolonged or accumulated appearance at the site of action, or increased activity of a
protein relative to normal. Included within this definition are diseases and disorders
characterized by a reduction of a protein. This reduction may be due to any cause,
including but not limited to reduced expression at the molecular level, shortened or

reduced appearance at the site of action, mutant forms of a protein, or decreased activity



anti-CD3 anti body being devel oped by Protein Design
Labs, HuZAF(r), an anti-gamma interferon anti body
whedng3ses el oped by Protein Design Labs, Anti-PCT/IB2006/002888
.quadrature. 5. quadrature. 156ntegrin, being devel oped
by Protein Design Labs, anti-IL-12, being devel oped
by Protein Design Labs, ING1, an anti-Ep-CAM anti body
bei ng devel oped by Xoma, and MLNO1, an anti-Beta2
| BF aQrbiRinARIatRe &Y nBehNISHAVA SREEbUManc¥UFBedlBidBR) a protein can be
Application of the nodified Fc regions to the ) )
amenasyredh relativead toanetnisd dypERRE O eaPPRAISNesy O |actyigalof a protein, and said
pro [ . . A )
PSRN PR ey 885 g Sk 8 n FR Ak nPE N Pl Mstng of the
ofABME opthe pedsknt inve@itionon may be incorporated into the
af orenenti oned clinical candi dates and products, or
into. anti bodies and Fe fusions that are substantially
sitmeingprirgMeleds The nodified Fc regions of the
resent_invention may be incorporated intg versions
[01425f t he TReoresseiny Byion rEpYidescenemesring msthods thagmpsy Bgused to generate

t hat h - P . T
L e T
pdhat pepy i dedoh dtleepid et enedificaivadhaolei heaapositddudis in part to the

and ..candi dtat es need EOt be used to co

fruct a new

RSB0t PEIGE R SHERER ARG GIHuTis: B8 LS Ingdfiphghput nature of
Fantigetyosto@ictibh and s8e6Mhg | THeSRbdcANinvERMoFIRBIMS ABInkering methods
the variable region of a clinical product or _ ]
cakali deareorastthpssd phoricomibas: afit ivatiety of rdesign §laatpgipy, ecomputational
region. o hu ize finit t d [ r .
S8 o ST g7 b, Yhf o BRRIREE lencion s
useenihp @BbbAE rare rddattiniptittd. Thesensithitddiexd dpproaehdspnectniques, and -
the present invention may find wuse in_an antibody or . .
Fengthrdsapast beapphedh sdiviguallyeor da varnQysicoBpanatigns fog@gimeer optimized Fe
| igaRgds or receptor as one of the aforenentioned
clinical products and candi dates. [0139] The nodifi ed
Fc regions of the present invention nmay find use in a
wikksigndiiggegids anti body and Fc fusion products. In one
enbodi nent, the ABM of the present invention is a

[0143] her apdiid desiga sthatagy fistengineeningl ¢ es@atsdbh progatpdnt which interaction of

gr@?ﬁ;"?@% @blg%g{ge}g glggr%%ﬁﬁgi?@%%gg/gggggﬂﬁmd ogdificgtipus at the interface
Capailes B aRekig fd ﬁ%:lerﬁld FRI i 2B hefed! afhybiviciule viBMeOhot limited to

the invention inclu but are not limted to,

aUfcyRemtihe BtRoe aswein A rarbotwhthealiked Byeexpdering energetically favorable

i nfectious diseasgs, infla 0 i seases . .
nauFSTGHS of FEPRGAR A AR SIS, viuigps sep b engineered
ditbRasepld Ms} itkdrige @aNeMhatidiy, SR 6LWhicAnthy B@16ed Biuding to the Fc
herein refer to or describe the physiol ogical )

c digand.i someiof whaghvaey redyse Fr disegdbiedingy and somecelevhigh gnay have other

by, c r
O RS FE Sy RO Sl SRS BIGE e,  rt o, fo
bleasinplen dirsériateratioh neitiu @ rigpahd pesddues ahat) form the interface, or indirect

neyr oendocrine tunors, . I . . .
elfl ects caused gy the amino acid modifications such as perturbation of side chain or

backbone conformations. Variable positions may be chosen as any positions that are
believed to play an important role in determining the conformation of the interface. For

example, variable positions may be chosen as the set of residues that are within a certain



nmesot hel i oma, schwanoma, neni ngi oma, adenocar ci nona,
nmel anoma, and | eukem a or |ynphoid nalignancies. Mire
w@arwiogashar exanpl es of such cancers incl ude SPUBIR2065/002888

cell cancer (e.g. epithelisal squanous cell cancer),
| ung cancer including small-cell lung cancer,
non-small cell lung cancer, adenocarci noma of the |ung

and squanous carcinonma of the lung, cancer of the

PEikiah &) %ﬂlexii?ﬂétﬁ@ﬁighwrﬁi mafesbly bgeedeni L and 19t Anpstioms, of any
cancer i ncl udi n gastr0|ntest|nal cancer, pancreatlc

cepidae thagpqals@ﬂ Chéetcb?fﬁltacé witythefc bgimder ;| ovari an
[0144]§ ancer An f{ﬁfongla&ggﬁ' stridte g?qﬁf GRS 'Fchs%lﬁ%ﬁtg "f?pro@icﬁ:ﬁ%ﬁ which the
ancer’, on canc cancer, col orectal
camfmnanendxﬁrtm Ft ahrbohydmte rait IN29OG dis optnmmd ©ptiiizatign as used in this
gl and carci nona, i,dne ancer

C‘"a‘?ﬂf"é‘rt is\mpapd |t oclélﬁﬁlg? co f%ﬂna ai 0 ?om;}?égﬁglglitcﬁn%es in the N297

C@e[rﬁb}gf@l?ﬁe thAR&duliGA racdlégﬁg@ prdi)%ﬂ!y' Rr CRAAPIBAABeased or reduced affinity
testicul ar cancer, esophagael cancer, tunors of th

e
bfdri @r FcyR. aSllQh asstm@dgb’ iassupoadechyl the ctbserapiéqsy that the carbohydrate

oA TR0 Sl 55 AR Rl TR OGBS Uimar

| b 1989, Ngr BioReRsd!i17€ 768808 Da‘f'laé b1l $20(§ZIHB)oteclmol Bzoeng 74:288-294;
VaSCU||t|S osecea, acne, qxocard|t|s

oMz ghai t 2@Hs Jofiof Qéemnﬁfécﬂasﬁé?ﬁﬁr? iy Radagy et I‘{?p@Qm 276 J Biol
b% %ﬁ%g%& gh’géh’cﬁte%z SRENG Y QRSN £57 2674 %v&d Shinkawa e al.,
roblasts, an one natrow stroma; bone
Pag(ﬁ 'JSBidl Skas @78346@B4T ZQSBQ reaplonng Bn@galcaﬂy é‘dt\@mdale substitutions at
br east cgncer di suse .o eni a: nutr i

EP BRI n b ¥OD CORERale. § S04 BRSBTS RIS R be engincered.

Calak sith ?ﬂé'&%’ ézﬁ’@élﬁ/dra‘%@ b&ﬁi)rrﬁéifoﬁs | Joldd OF wﬁ‘@}i‘tn@aysl@f&&d)\ﬁé and some of
arthri ost eonal aci a, Cushing @@{n rone,
s

muihddsiney ireduce imding thyspt esingre E@ ligevadso VWl lef fhpmerjerity of mutations

¢ e B cRe cBEpRGFAB IR ertoft ppot oon B BB IR spyfoppation. some

bafRRatfRE 4R S bedd 8RS 1©UMCLhe YOG YREDE %bmpkilﬁmYLund et al., 1996, J
cancer and rectal cancer; bone netastasis bone paln

dmugeelel ;498 IR B Flatis ereali 400 mmypeled etk
[Ol45§gg¥g§?%18ﬁ}eﬁ r%ig%gr? %t!ra{tééf ?)r %ﬁ%%?ﬁl%eﬁ ¢ Y%r}]an}tseﬁs rov1ded in which the angle

Vibe@teeh e Cl2 ané Cy3 Rivrmisl ie @iptimiedp D@ﬁm&ﬂoa rasl used in this context is
neoplastlc I.ike conditions for e

, Ki.n' .
| Wﬁgﬁb’ﬁaa desglabe %@Wa@oga | %}%%ﬁggﬁ%sﬂy{é‘? (ijogqa}lng ﬁ.ﬁg}g ﬁl&at result in a

{edlﬁé Yo 69( H?c/dcd?rr &\*c@d L YRR OBY b @"cyR This angle is an
I eu em-a, ¢osi s ngO| e ce I ho

ympno WO
2@&%6@3&%&%11 MMdeBOﬁﬂﬁﬁy (Badakolet e, A0AL, J ﬁn:pi (e, 276:16478-

I&fp]%% ﬁ@%@%ﬁ:% ]5% %ﬁ%gﬁ ]{;{’g ?P&g{(&? elg%/fn‘fﬁlg% fect binding

YoRhBal® bl iAbnasH 1tp('SﬁfélMsS@traFeJ’ B30l Cha¥e| 27di6591-6604 (2001)). By
B-ceII acu e Iynpho | astic | eukem a/lynmphoma, and

Texplonna@u@rgemqaﬂwlf@mrdd@ sebstifuione ppeifipnsipioapRear to play a key role in

%PDHB}% H‘ﬁnﬁ f yA %{}% eﬁﬁle ?]e%bgﬂﬁ,lolylﬁlecc%dhaﬁ?s relative to one another,

| QUi dTveestyl of yaheeam dedickighge gk amupRrnew angles and levels of
| ymphocytic | eukem a, Langerhans cel | histocytosis,

mfeskdiilifynsenps efsvhish may fhe o8timdgpddor a desired Fe property.
[0146] Another design strategy for generating Fc variants is provided in which Fc is

e

reengineered to eliminate the structural and functional dependence on glycosylation. This

design strategy involves the optimization of Fc structure, stability, solubility, and/or Fc



nyel ogenous | eukem as, including AML with maturation,
AML without differentiation, acute pronyelocytic

wo ewRoses8a8 acut e myel ononocytic | eukem a, and BCTMB2006/002888
nonocytic | eukem as, nyel é@dyspl asti c syndrones, and

chronic nyeloproliferative disorders, including
chroni c nyel ogenous | eukem a, tunors of the centra
nervous system e.g., brain tunors (gliom,

n durictibh z{ﬁctrcemmghsiﬂﬁm:tytdg lrm, foreelok Qﬁtlbr_achOlﬁ@nds) in the absence of the
f WL i
PRRGIRBLISionCAB %ﬁéi?e%gﬁ S&h @bt fh'%? af étgblg,usq}ucfl@%p%ﬁsﬁtent with Fc

sar coma,” testicu cer, uterine,, vaginal or
cehrvitezl amhhavers, tendeancy dm aggegate. , TherCy2ais yhd ondgunpairadelig domain in

g@gﬁf@g&gg&%g@%ﬁg@;gﬁg% unors of the vasdcu

G ICOPEE R )}]@%W,se h}llcfar(r)phobic patch that

OSHRMPASBRIIS beNBORtdrEdcs for 4bteiMpRein interaction with another Ig domain,
spondyl oarthritis, rheumatoid arthritis, inflammtory

b wdntaigingethe sigbilitpm)d strusépel integrity efdfst dnd kehpiok the Cy2 domains from

B 5 s S R IAGTY BrapBBLb gl v o
henmiv 0gi aréahdtghimied e®, dsdgkin@Samite! héill BodMRLAG® that enhance

(Mﬁ, nyel odysagl astic syndrone (MDS) and acute )
mpeivefediediEc stagilie and(oy 2albility; nf mserpatatios paks ead/at elprged residues

. ) i i covel i . ' .
e S GHECAL L Nl TR v i
ammoldfidatiens et disgily enienct tie agiyessyiated FofferR imerface or the interface of

adm ni st er to, a patien avi ng a di sease invol ving
i A& BQ%E?Q%W@&?I&SQ% ﬁ%c Ega“él protein. Wthin the
[0147FCOpe Qfy éd&ﬁio%%?ﬁ%]ddtﬁf!e%wfbp&lg‘iﬂéeﬁng Fc %ﬁ'ﬁﬁtsd Isg)rovided in which the

I ncl ude di seases di sorders characterize
alberiprnationr of tierfsy2 demaihos oprisnipde Qpoinrationadsi wsed inrthis context is

t he nt..of a.protei r esent h resenc fa . . .
i anEa iR coftoP i o B e G aRoBh e B s im0 dosived
t @ropRity C duis @xamplel UilireedUsr R@duckd MfFigRy tHr an FcyR. By exploring
overexpression at the nolecular |evel, prolonged or

ariiBeiicatls ovapibasubstmitians atfey2snosiiops theg tpast therCy2 conformation, a
i tievi L f ' Lye r s

L N A —
dof omhibdrmay attaeacthe degign gbyl. Sudteskic 0y rvopforMatdsBt @ull be the result

This_reduction_may b e to apy cause i ncl udi ng but )
nBt for rﬁX@é’a’ﬁ% Plicetyt gaggbﬂa? ceufomatiens; het 361 semplgd by the variant.

| §vghble ?)Bﬂﬁ%ﬁ@ﬁlfqy BE chb&Aus ey ?Qﬁﬁ%%rﬁﬁgar@t’oeﬁ%g% o8y important

action, ‘mutant fornms of a protein, ecrease
atale vi tdyteiNDnEOCYD SO&T8ePEAYiliB2 6QIBh DR SBRibibEy, Ginction, and the like.

PERL Bt e P o sBartit Tl edSet, Ty i 5 PP peigare partally or

NG{IIYeeq @R €5 fb@solvRRE @@fydeGBengticcRll WYbin¥tiPdly Shoncore residues may
protein, and said measurenent nmay play an inportant

r be eonsidlerers o essisdugs thah areaieamed iroportant it detssmining backbhee structure,
Aﬁ%ﬂi%f ok ngigﬂﬁﬁent i nvention. Engi neering Methods

[0148] An additional design strategy for Fc optimization is provided in which binding to

=

an FcyR, complement, or some other Fc ligand is altered by modifications that modulate
the electrostatic interaction between Fc and said Fc ligand. Such modifications may be
thought of as optimization of the global electrostatic character of Fc, and include

replacement of neutral amino acids with a charged amino acid, replacement of a charged



[0142] The present invention provides engi neering

nmet hods that may be used to generate Fc variants. A
w@eioiossas obstacl e that has hindered previ ousSPE/IB0y/®2888

at Fe engineering is that 3®nly random attenpts at

nodi ficati on have been possible, due in part to the

i nefficiency of engineering strategi es and net hods,

and to the | owthroughput nature of anti body

PRI Gl ORitR A0h HEH E 8Riddacid e replas@idnt iofiuedhatg@d amino acid with an

descri bes engi neering nmethods that _overcone these

sinainp eoid ofgappositeseliares (i-cofhaes reyarsab Scbgnadifications may be used to

C tational,. scr I- i r '
oTRD s nin b FRRIO AT Ll Rt mEEFE B, for oxample
NBS. hRfaa ReeIC 8 pr&bRbdkatiodifivas easitions eyivich electrostatic substitutions

approaches, techniques, and methaods may be applied
i mehyjadieey bipdme 718 Splpcteduesieg RBF 19Atd gty d&e‘ﬁg? fragwn methods for

ogglédﬂtfo%dof%?ectrx?L%l‘éi@ﬁ&t%ntiﬁ?% G éﬁ'&ﬁg@&ﬁﬁoﬂiﬁq%f@])ul%'s law is used
design strategy for engineering FC variants is _ -~
Ptooyenehatk électisiatib potentintacs iadinaion dfghewpeditigoinethEprotein. Additional
ligand is altered by engineeri m no _aci d .
BPPBAN S GREIIAE (B sF (A dPANEAItER SRAUAE FE agRAULofop ipple strength
| Lgand- nﬁ%bﬂegﬁfgsﬁ%ti@ﬁé@ieﬁlb@ﬁﬂnénﬁc ntfCasDPbis@nEBSl@mann calculations.
I|mtec?to FcyRs, Cl g, FeRn, protein Aor G and the | .
| Buch elBgtrastetic araloulptions mepet highlighy ppsitionspid suggest specific amino acid

substd tuti ops at Fc.pogitions.that | by, ngdi

Heareatens Bn e RNt g BE bo bR, g BB fidops may be

| Bt AR L Qm%ﬁ&ffregzn‘ﬁindﬁl@nlﬁ diffewshi &b lipayds, nfor @x@mple to enhance
c

bi nding to the i gand, sone of which. may, reduce_Fe .
| bipding thiepiivatigs Fayis ‘gg% desreagimedinding aﬂg]lél\l;g t% tq]pg}ltory Fcﬁ%s:x, g

avor a 0 ] ugch: [ r e &L ORs le,
ml@ioul d ?gﬁ?ﬁ{ec ?’g@tﬁ#@&gﬁ %glrb%&\giaﬁrf%l%e?@%i |rd g%?lfb@&”@ _ e?(amP °
| Mearigat, iSorL.wert &, FRNUE glamB 5 e68i5d U@ 984)h durdpeam Rabent Publication No.

interface, or indjrect ffec u by, the a
a7 o GoRHe: B €t Aol STRdLH: NP Red MRS g ot Nature
0 rﬁ] 4+58€ k( 9%?; cﬁg%ﬁ%ﬁma{t&ﬁsPub\fﬁﬁﬂi&p N PRSI0LB.008n NBYalbeJ. Immunol.

chosen as y positions that are believedtoglagl an
i dPOREGN (1985 Sim, Hetkerati aii, ndylrivomeo AEl0PAAL (1880 fSahagan ef al, J.

interf , cvariabl.e sithpns i T :
choguroa g 7 oI QL ptianton g, MR WRlRe FP%50F 1984 Dickson,
CRf i n%@/@@g 183PAO85)BAING/, 8628382250453 (BI88)1cand Morrison,
for exanple 5 stronmns, preferably between 1 and 10
Asgieneatrd: 126R-12AY (1983i due t hat makes direct contact

[0150?t th t3€ %Fgoralrtic%ﬁrlllsfatpieqéé@ e‘%ﬁ)oﬁﬂgx%ntti %Ealchﬂﬁeﬂé:g 'A\BM of the present

rate generating Fc varrants is provided in

Whinetibh & a Ganfoizs@thibodyl Mdteodscfoc Auinahiythgaten-tma @tibodies are
cont?xt i

IS optim zed. timzation as .us %ﬁi thi
mAAYILH the cartigore 6%%@%@?6@ 1\?[6 0¥t PGTHAY
gg)gclgb%gezi dc@ogdﬂ‘% %Qtﬁg meERIR ARV OTRtpg: tNiRts 128593bt td Widter; U.S. Pat. No.

prope or exanpl e increased or reduced
afd 180379 to fQureemnerkedy RI.S PathNa. 663239Zht0 Adais applort Sd Paiy Appl. Pub.

t ri\?o.%%%??[O}sgééélgntotlpo%tte;t %?S.Cﬁa{t.bxgglqli’%.eNo. 2004/0044187 to Sato et al.; or

U.S. Pat. Appl. Pub. No. 2005/0033028 to Leung et al., the entire contents of each of

mven%ion can be

which are hereby incorporated by reference. Preferably, a humanized antibody has one or
more amino acid residues introduced into it from a source which is non-human. These
non-human amino acid residues are often referred to as "import" residues, which are

typically taken from an "import" variable domain. Humanization can be essentially



structure and conformation dramatically affect Fc/FcyR
and Fc/C g binding (Umafla et al., 1999, Nat

w@r@rmsesmol 17: 176- 180; Davies et al., 2001, BpOr/Eaomi02888
Bi oeng 74:288-294; Mnuraset al., 2001, J Biol Chem
276: 45539-45547. ; Radaev et al., 2001, 276 J Biol
Chem 16478-16483; Shields et al., 2002, JBiol Chem
277:26733-26740; Shinkawa et al., 2003, JBiol Chem

2H B 13E8 fAfidhg HRMEKE 8f WisteLART @ebikald Yoded\ePrRNBure, 321:522-
substitutions at positions that interact with

c32D 619p6); Riechmanguet] 4/t Wadiree B32:893-827 (13§8xnVerheayen et al., Science,
b : . : .
08 S ou b YRR SRR S, spongpes tr e

, Wt eRPorthig I RGuaRedI 6¥UiaN thuln@no RAtiIBFdyTOAecdrdinglygansd. "humanized"
Wiile the majority of nutations _near the ) )
F@ﬁ@sﬂ%mﬁ&@m rdbpdiee (Upp&at No ¥ 16eto7d arhseny sritiantially less
Cc g v

s 3 P TR B o A HO Rl s
| frominal ndBhuindd 68eci@69In petfiey i lmmetnizd. antbo0Rs dremiypishlly human

Lett 82:57-65). [0145] Another desi strateqy. for .
GO S 1 TR, s T SRl PR OG-SR DT FR residues
belWeRRGELBG By 2redidleCYdnt QRBIBSud SitdPld Fbd@d- antibodies. The subject
Optim zation as used in this Context is neant to

dbsmaiibel contitmdinst | wilhl gebcisllies comptitee Cytady3 rdpiens n of human
angle that .result i desired property, for exanple

i H%W@%%%@’LBPSTS 81&3%@@1‘fi nity for an FcyR This angle

[0151]( s an Thepiteat sl donainsFedtirtight @ldftieavy, Yo be used in making
Radaev et al., 2001, JBi ol Chem 276: 16478-  16483)

fhe Tampamidsdraniibodiat it Ve amperéan o fesiupp antrgenicgtyrAccording to-the so-

9650 e TRy SAADBTRILLEY it
exgbarel napagine tigethtiral lirafyaud kabbe smbst virisblesdsmain sequences. The
pecl i one et cppect L0 bl s by LBLE B o ho b
t he deuRi f%%'(fn\e/g:%)i Ye tﬂe%&ﬁﬁﬁz%ﬁ%ﬂﬁde (Sl Gl t y.l Immunol., 151:2296

diversity rirants can be designed that sanple new _
alitflody Gimathiaex ell.s JoMol.fBieki Bd:9Qly(198B)ye Aodthehimsthodegf selecting the

be optim zed for a desired Fc operty. 1486]. t her .
5P Eh CBreRa e reeGR fo PaTPG he St eoict inf D kaCiybregion of
| PheMRIICRAES frSmedQRNUENERICURDOFRBI MAdBRE) bP€ome combination of the
structural and functional dependence on gl ycosyl ation.

Tindsviduad siureginms {6 €gyFR hvad F82) againgipt ilibazitof dkiown fpgnan variable

structure, stabj.lit saol ubj | ] :
o S dotondtil Bethe! TimeFRfK Rosifion . as detormined by
exa® guabdring),t andodhobss fherhvanm seruenne dof-eadhi gdnebion bncombination
t he absence of the N297 carbohydrate.

I — o
ajhat dnthe, clpsssy to hakok ﬂi‘&tmg‘?@ (gglg{gsgcﬁ P@teg% oﬁ%g}}gat}qq Ryblication No.
??68@6@406‘% gl ¥ ARYERELD 24 .30(?2%{&9&&&9 c%ﬂtfegtslegﬁkvhich are hereby

ey are stabi structura nsi stent w _ '
stindoggarated bgmefetemve). ndndtherdeetbyd ngesagepregeaeframergoRyegion derived

eSO e LR B LA o o i o
hydssePhpbhE PR BmbhBimeWwB hayopdBlsky @€ debdral different humanized

interface for a protein-protein interaction with
anotitelies| (Cadienei nl., Proc. Natl. Acad. Sci. US4, 89:4285 (1992); Presta et al., J.

Immunol., 151:2623 (1993)) (the entire contents of each of which are hereby incorporated

a
[
(

by reference).



mai ntai ning the stability and structural integrity of

Fc and keeping the Cy2 domains from aggregating
w@eoos39stihe central axis. Approaches for opti nP@i/mBpo06/002888

agl ycosyl ated Fc may involebe but are not limted to

desi gning am no acid nodifications that enhance

aglycosl ated Fe stability and/or solubility by

i ncorporating polar and/or charged residues that face

[0152] War ditt@NRIHIS irhpitaay Brafamdivdtive be dxinsnizéd it ytetention of high affinity
desi gning amno acid nodifications that directl

efmahea@nttm ang [ojhes Syvoaatiel biodygma) Rrqstics f B éc@?vet%ﬁ goal, according
terf Le .
LRSS NERRER ot bR Lo o anatisof e

eﬁ@:bﬁt@ﬁ‘ﬁdqlﬁgnd%@ avd viafiotisScansetn g \iutheahized pabducks tdieg three-dimensional
confornmation of the 2 domain is optjm

mzed. . . .
omoﬂﬂlis ok the paseatalSud RIAME aHewer. Tee fsasnsiopgl immunoglobulin
{
ang Els ?Erétﬁg ges T hﬁﬂg L:orgg\ﬂ&%grggfaﬂqs BilfaY % #R8RYAIled i in the art (e.g.

property, for exanple
| isightis eacealrys amJCfednaf MSH), tor étdﬁtm/ﬂsvﬁsspmdesyxpasy org/ described by

§ 5 o%%n‘% %ﬁg\?‘{cﬁé‘% I‘A’;%?dﬁa%‘is ?ﬁ@{ @)gégﬁ?g Igﬁe% 8n %of these models

qgé’tjnJ iteYarfhllpsRy Sf b6 Bkely 3bleadt! the GREGRR @NGE rfﬁﬁ‘dftﬁﬁnﬂghaf the candidate
e new Cy2 conformations, sone of which may

amnneneglolmdlmwugmpeg bed theSmelysisend m@u@,sothﬂfomﬂﬁﬁmr@e ability of the

8@5@%& nu bn%nr elﬂglfh 0, r?gblpﬁ tgranﬁ g‘ggiing is ?faéry %Fﬂltegidues can be selected

Vahd %Bh}bme\iafrbmbfh% ROPidnt ané 1ﬁ=@ysrtbsbqaémse Boahatathe desired antibody
positions that are believed. tq an i nportant

" Ahereqieristionsush oy IRAREE Py Tot tas)(%rg@tfnﬁgﬁ(%)b}sw?blﬁvede T general, .
ﬂtl'ga?< 'hghéﬂvﬁﬂ'ablé %gljfohofhgld"&gsd a{rﬁ edﬂ‘e:cﬁﬁ andF%os?Xs%BRhﬁiall Zvolved in .

obi'c core“resi dues, 2 residues th
amﬁlmﬁmhgahﬂlgenchmdlﬁgl |y sequestered fr om sol vent, rray

be reengi neer d Al terna oncore, resi dues na .
0153 cond g8 et Grrbegiinite w6V e B8 R GRaBH AN oh b Y ERce o modified
FB de R abi hn%@%%%%nﬁioﬁﬁﬁéﬂﬂrﬁe hufidaf Rohétht, re@ion is IgG1, as set
exi bl Iity. [0148] An additional design strategy for

F<fonﬂpm SEQJDlMﬁSlan@)Emnddeﬁforthbm}ﬂ“ch binding to an
FcyR, conplenment, or sonme other Fc ligand is altered
by nodifications that nodulate the electrostatic

Humzlrxflg@ﬂ@‘dﬂsﬁéﬁt ngmﬁmcié@u@msie ahet (BEQ IyModl) Such
of as t imzation

f h
Accmécgéé%éﬁ@“@é?éa@pgéq&&@%&wg@ R AT eTaaaaae
ACAGRRIACCERAG R TABKIIRTARARR; AT AR T G A BRI RITGACGGTGTCG

TGGR@UHCBQ@GWBGACKB&@GGG@GIHE@A@ACBC'E&"@@GGIG&GT@WG@‘ACAGTCC

teadfer S GTREIE G Al oGO A catihiracaeace
CAG A@QTFF@}'@AR@@T@AYA’P@A@%@QCA@(‘E&RCA@@Q&G@TGGACAAGAA

ing affinity between an Fe and one or nore
AGCAGg&e@@@CAMT@TEWCEAAM@A%CMG@C{SAQC@T@GCCAGCACCTG

RSB oL Ay e B E8 U CopapannppcccTen

TGAPORCOCGGXUEIPGAGORIACKTCUGTEENAGT d®ACGTGAGCCACGAAGAC
CCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGAC
AAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCG
TCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA
GCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGA

—+




cal cul ation of electrostatic potentials. In the

si npl est enbodi nent, Coulonb's lawis used to
wW@era3uses el ectrostatic potentials as a functiPOT/TB200641®2888

position in the protein. Ad#litional enbodinents

i nclude the use of Debye-Huckel scaling to account for

ionic strength effects, and nore sophisticated

enbodi nents such as Poi sson-Bol t zmann cal cul ati ons.

AccmAG@@ACAﬂmT@cc@t@AmcD@GGGEEGAGmG@GCAAGAACCAGGTCA
sitions and suggest Eem fic amno

GCC TRt TG e AR RosIa it Gl R At TG aerecAGTaGGAGA
GCASTERRC A@&ﬁﬁg@@%&dﬁ%g?%&?W@%A@ECTW%ETQGACTCCGAC

varia erent Fc |1 gands
GGCERETPCETCCTEheAECAAGAT O CAGRGGAY A AGY FRABSTUGCAGCAGGG

GAA@%%E:%%@QW%C&;@x‘ﬁ§%ﬁé§@pw§@8ﬁ§é\é%§§ﬁTA0ACGCAGAA

GAGé@Tgfrb*é;‘ter@?ccf}éf GEXAMAlEL  Morrison, et al.
11: 6851- 6854 (1984) Eur opean Patent Publ i cation
173494; Boul i anna, et al. Nat ure 312: 642

Humagﬂ]ﬂééigcon%%?g%ﬁ% ‘églné(h? g%qul(gﬁb@%g gé%?sTan et

TKGF’SVFPL]APSSKS‘TE(GGTAJQEG@E@KIXS@IQ@’NT@WNSGAKTSGVHTEPAVLQSSGL
ri dona 5 é 517 (19 I@& Saha an et al
YSL&%JTMPSS@I BEEC Pﬂ&’Nﬁ SEEK EK&CA?WHTQBP@BAPELLGGPS

LS e S S Az

sTYWSVLWLH@DMMKE?{KG}NSNWWSWPREBQa/YTLPPSRD

articul arl ref er enmhodi ' [
il SR TR RN A b bV B R tY kv
qwﬁgé PANBRIER QRN anti bodi es are known
wQQ n the art. For exan%?g,ggﬁﬁrgrgm zed ABMs of the present
[0154] nvent Howeveny teiangy epdr sdfoans oofdithey native Hemmat Kgdsegidn are also
b.enaptpipd D e bneisaaption. F& Spinple. Kpiord P g2baps sutgble for use in

AQRd preSint Mventibh San E@brodﬁ@&i accBHii’ng tNhe MEASI0QA3S48 U.S. Pat. No.
to Foote; U S. Pat. . Pub. 2004/ 0044187 to

S&;B7gﬁ§6a{) Presgy (Feugegon pyaflantgwqh allpmgl effgstor Fogmiopalig 4o @ne or more

t t he en n t h C
- o i mAiseals R o LD 1ERarEn ArBL, RRE, flj4p0 8k  orass 0a1;
hgoesiuzad; anmvide Q0(4/0683 50 (@arbnt Fmgio@mvﬂh) uﬁﬂ?d:aded blndlng affinity due
resi dues introduced into it froma sourc

o i A0 THEB Boat B, R SR g L o7 S2F e VY 20041099249 (Fe
wv%ﬁﬁht% %Ilgl{ al e& inhe 10PAR! dud BSAHHSS clldf\ﬂi(?gihéa&@n) the contents of

typically rom-an "i'nport" varia
Heaeino f2alhicio areaadsmpaamslsherm]n By toferddize0 @Hdlﬂ&ﬁﬁdl&

[OISSEfCT </\Iy E’t Ogr?(/g e E‘e:]%f) >0 p rf %ﬁ?g’l@ 1£%}%0 ec ?glréeptrlgs%gt invention are

3 Whan Affily AcordiMBtdlr® le, the method
Bs%ﬁg%%re%g%%a({%S c@@rﬁgiglg/%n lettty C?E llll(;glalencer exampie, e metho

530k TS5 Pt 94) b o ZMHU1E0066 g Bl i abprsice contents of
SRR BB Soal e SRS opong 9 Seauences of o
[0156] In one embodiment, the antigen binding molecule of the present invention is
conjugated to an additional moiety, such as a radiolabel or a toxin. Such conjugated
ABMs can be produced by numerous methods that are well known in the art.
[0157] A variety of radionuclides are applicable to the present invention and those skilled

in the art are credited with the ability to readily determine which radionuclide is most



anti bodies are chineric antibodies (U S. Pat. No.

4,816, 567) wherein substantially less than an intact
wheova39sas | abl e domai n has been substituted byPCHEB2006/002888

correspondi ng sequence from a non-human species. In

practice, humani zed anti bodies are typically human

anti bodi es in which sone hypervariabl e regi on residues

and possibly some FR residues are substituted by

I approp8sic fundBr ARALHEGOHIS cidin®anchs. FRFeRbmplY, I'BiRSis a well known
The subj ect humani zed anti bodies will general

C oIS d@ owed ot trggied ninmpnatareny.- meg b @Kmﬁgl usefulness of

o e, tB5er FRRE waSnaR0 sl pltIRR, SRRy hysical naiciite

t ﬂehah(blg'&haﬁ@iedf Rdinatedingi®odys bathriy tlhelTblbeﬂ aﬁd at ﬁmlic&dshleg and emission
antigenicity. According to the so-_ called "best-
mERAaRiSTisiics (% fHan EETBR RPODEH) HBICh @B bgisHD Qﬂtmaal for localized dose

| ?%}r? ﬁtl(ﬁ{]{ﬂ nown“ﬁth fRr KRR ﬁagﬁgﬂcﬁf cﬁé]@u% e!hf‘s the ﬂ%portumty for

ary o human vari a omai n se ces.
hattachiige enetal helating rgrmq:)scﬂoolﬂemﬁnst Inast inateasfd theeoppodemities to utilize

:‘ zfﬁe? E&lm ésgsgla zlﬁtl?%gggn (agql rg]f‘;/{tapnr%:f% 5 LT i Vi qugeveral benefits
15fé-r wARSod ﬂagrgé}l)nmrgﬁl‘i’(ﬁcﬁélﬁp&ftlc %i)phca@ionslv%e 6@'1(911‘ half life of yttrium is

96: 901 (1987)). Anot her net hod sel ectin %0
hmﬂonglrm/\nﬂdw g@tﬂmémecumulat@mbimm amh,englévq gen¢dodine, P ytirium
each |nd dual on of he full rodent
PP g o et BRATALR L it "5 e RERE e iradiation in s

C ebiyn atithos rfgetifaisshn df 100 ual1 060 RER diddigers eF@thermble, the minimal
and FR2) against a l|ibrary of known hunman, variabl e

r @g’%ﬂt afprishating Tedition silpws derrenipasionhadminisiration Pk £ yttrium-labeled
gﬁﬁ%ﬁ%ﬂ Afdhgo 21112,El AT P:I'abeiéﬁbﬁﬁlb%ﬁgqg Midt gx)equired for cell
afid ¢hoose the hu ? I on or

n sequence each subr
C Guittihgadridothe 1édah tmiissionhef iohoigstadiation lshbuld)foetlb!ha]r fod edjacent tumor

(Le U.S. Patent Application Publication No.
ZGﬁgﬁgéﬂégﬁﬁﬂfge ?ghed Feb. 27, 2003) (the entire

[o1ssgont enthtRfresggdtqg r@tﬁ@laﬂ&&? Qﬂtlbddfb%ofhﬁ ??ttﬁé}e\k}ﬁh can also occur using a

ref erence her met hod uses a i cul ar franmework
r sgigbn tIMapyv dgatnfemb rort heng on@@p}guge@mqnﬂen Becafseadf the radionuclide

SRR, B3Rl R sl i 0t Ba el (¥ or bone
SeNSf ('BNIMEBE Martesrsani B Paticht épRebRSn h@éfllyefatal bone marrow
al., Proc. Natl. Acad. Sci. USA, 89:428 1992);

Prtessieisy resulting from radiapimmrdM and/ps PSEEpahyryesiad ysing standard techniques,

F%@ rlge(r)lrpg?% éfungi 37 ﬁg&;%o%fs b%@? /Aggigtg%lly, it is most preferred that

PGTiot B2 Ge&ah2608 &E’agnﬁﬁlc[ dokhRdtryt stuile ubivp tahdingriospo ldbaktd antibody (eg,
that aptibodies be hunmpnized with retention of hiqh
afusingi t )}ndlprg} be Wgn@;ﬁtq:dg% thepatisnh e pnpraggﬁ ggyvglch is 1o ensure that the

biy ol Qo ?'Llll)p 'Ia%gﬁﬁt ﬁﬁ%odg O(ngcﬁél @()a};r%t | g%l mof HelbHE Mnecessarily

to a prefe nize dles are
pr'epaenidatby” ia apy ooasd ooganamdisyisl s of the parenta

[015938|qﬁgn es% g)n%‘pl\é%% Sq%ﬂ%gfn?grﬁe eu %Lesenl{nlanrx}ler%t?o% Ry %grléctteg to an isolated
polynucleotide comprising a sequence that encodes a polypeptide of the invention. The
invention is further directed to an isolated nucleic acid comprising a sequence at least
80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a nucleotide sequence of the
invention. In another embodiment, the invention is directed to an isolated nucleic acid

comprising a sequence that encodes a polypeptide having an amino acid sequence at least



nodel s of the parental and humani zed sequences.

Thr ee- di nensi onal i munogl obulin nodels can be
w@era3dsesl usi ng conputer prograns famliar toPCTHB006/002888

skilled in the art (e.g. Iedsightll, accelrys inc

(former MSI), or at http://sw ssnodel . expasy. org/

descri bed by Schwede et al., Nucleic Acids Res. 2003

(13):3381-3385). Inspection of these nodels pernits

aigedyy 85%, 90%t D8] 9698) 97%,38%, 6F 999 edeneishidy as amind 448 sequence of the
functlonln of. the candi date i mmunogl obul i n sequence,

| yentipme B iyqndionfalj snenrarastesatn ilplptadnslaheacid comprising a

a@écid.geé%e. &{a ﬁhﬁ)deﬁ: m&@lﬂ%’? %Q QKRR %’gwh% ece?e dfntogen%onservatlve

ant ues can
cemﬁﬁqmdﬂﬁﬂnﬁhtbasre0|plent and i nport seguences SO

hat the ire ti body characteristi ch as i
0160k, 1t othaTOGFT PSP HerRsciea geention 18@@#@3%1 tojag expression vector
aghi/ey adiokh cERBEAH comﬂrﬁ@ JRERG B RBlbfd" raleotl e 0 the present
residues are directly and nost substantially |nvo

i mvenhién. uenC| ng antigen binding. [0153] In one

e e e

LosBikt B erRionS LIAN ple@@ic@ enodiaéat, H@KzsgIEeraehs | MHO cells, BHK
§ID NOCs 1 and 2, and set forth bel ow Human | G1

&% A0 Ry TR/ Aertls¥Piraxel Qag gk B3XSEQouss mﬁlmyna cells, PER cells,
Wﬁ%&ﬂ- m%%%eas%ggﬁls or plant

ACACaIeGised GaEhd GaskRtsahd ARG ST ACE TGN EhebtCbst Gells of the
G .
TEYRARIEAGGOGCCCT GACCAGCGROGT GCACACCT TCCOGECTGTCCTACAG

cC
[01 621: The t}ECr:alpeutlc 8%’1&15&7 of the AB(lg/IAs of tP&B&éﬁ%& G&A&%Mhanced by

A@@ducmg them in a host cell that further expresses a polynucleotide encoding a
Acﬁ%y%%’-u &) Eg/ling g }Cf:ggy traEs erca:éeA %\%%m%%%%%gimem, the
QWT&HGE%WM%W@%% B(1,4)-N-
ArctigircoraimitasieaasT GIT aeidiyr Cacougreptilie CaaiasACAGOBosidase 11
T oA R Y P G AE R T one
Aembodiment, the host cell expresses a polypeptide having B(1,4)-N-

CCTGAGGT CAAGT TCAACT GGT ACGT GGACGEECGT GGAGGTGCATAATGCCAAG
Aécetylglucosaminyltransferase IIT activity. In another embodiment, the host cell expresses

W%Wﬁ%ﬁ%ﬁ%ﬁ%%@@%%g well as a
T Ay A IEAGGAE TERETHAIECUAAGESHRET ACARCIASTAAGHTKSHCOAACKe host cell.
B ARk e BN Rt e st B ctivit, @
7 18. : og/ : : - i}
CEMBAR! D FERLUBAS SO0 0 o, i s 109
Caalactosyltransferase activity. The polypeptide will be expressed in an amount sufficient

O AT TR Sl RS iTAT CERA TR AT RSP e host e
%&WMW@&%@W%%W &l as a(1,6)-

FAA activity is

C@ fusion polypeptide comprising the Golgi localization domain of a Golgi resident
polypeptide. In another preferred embodiment, the expression of the ABMs of the

present invention in a host cell that expresses a polynucleotide encoding a polypeptide



GAACGTCTTCTCATGCTCCGTGATGCAT GAGGCT CTGCACAACCACTACACGCA
GAA  GAGCCTCTCCCTGICTCCGGGTAAATGA Human 1 gGl Const ant
woRe@7 08988811 N0 Aci d Sequence (SEQ I D NO 2) TKGPPEI/R2BL6AB2888
S SKSTS GGTAALGCLVKDYFPEPVHY S WNS GALTS GVHTFPAV LQS
SGE YS LS SV VIVP S S SLGTQTYI CNVNHKPSNTKVDKKAEPKS
CDKTHTCPP CPAPELLGEP S VFLFPPKPKDTLM SRTPEVTCV V VDV
SHEDPEVKFNVWVD GVEVHNAKTKPREEQYN STYRV
E\P! KNS in ABMSs w1th 1ncreased Fc receptor binding affinity and
SNKALPAPI EKTI SKAKGQPREPQVYTLPPSR
Einﬂea@d&fﬁ‘movmml AV@@SMEWR@PM@SD@MW@@VGWOH is

P e S TR T T —

I §o@Mgal Sodpeptide Mavip aSHEATIbYctivitg; pnéS@Ntani Bvkdd polynucleotide
For exanple, variant Fc regions suitable for use .in
ﬁ@oémgsa@nw%v%fh@ IPWe’étdﬁV@émEf weheed cauBdic PHEHZd Wehumamzed

PRI, TGP By PR ST

Lpol?lbk%)tﬁ:é dﬁhﬁ}ﬁlsutgﬂ/thm cﬂﬁlyﬂc ndvaindin ot Gald)l and the (Ebl@ locahzatlon
at pp Nos 0/ 439,.49 60/ 456, 04 / 514, 549: .
oopgn i oSO AL s e N b EFEREBE such fusion

b |
CHOEAIE AT e S B, T EATrBncins

vdisclasadsiniitSh Padtisional Byt n.ﬂp}vigNtoo 6%95;162. and 8J.8nPato Appl. Publ. No.

az@g‘v @ﬂlﬁi'z& ng]%eﬁ)nﬁ %?,Oenli C é&ﬁ\gi ?H\’htl aa%? eg;];]ressrl% fn%or%o?ated herein

[ 9?1 %Lrehéb aﬁlog Eﬁ‘hcﬁﬂﬂ? gtdf&&ld: erihiRlimBit GRrthihéiit #gibody comprises a
ecul es of e pr esent invention are engl neered to

h lamaaleﬁhahb%@ﬂmr ntifersedagrehadimontoibie gpidhasky is Brimplged or humanized.

O163BE 5o BASHR FL3E F EPToErk nBcon eons

C B pedtusin@fthemtih @rhost eclhtbehys Heen enpiasatétb hyve reduced, inhibited, or
reference. [0156] .In one_,  enbodi nent, the an

bph@m@ﬁa%ﬁg@ pkatdeast ppe @F%sg SIS A qxg6 Lore fucosyltransferase.
[01 64? on] quﬁ)%ﬁe L iRiRdA! bhO %Plse\‘;@éle%édyn&ll’&ﬁdéss eﬁcodmgb an ABM of the

adi ol a toxin. Such con ated ABMs can
ppfedemeldvémlomumaydmexmedsexﬂsmdéraﬂlearoatmk ok ak enatituitie promoter or,

f’igg‘f'r%%ttﬁm 9‘% 5 %ﬁﬁeﬁéﬂé@tﬁ%yﬁ%@eﬁﬁiﬁgd | 93?%egzgre§%oplsgs&ems include,

| But BE 1R lindled 16 LRbEOFINE il el alirtdsion dystefrbagie ducibl
deternine whi ch radi on}%cll i d%ul S noégjtr \?\D 28@?/ Ol%gf?lgysome anee

PETpEBB0H/SBOR 898¢- swgclapvmr@qgmw&temn detucgearticoidtipdusible expression

C' rg %ﬁﬁ% %%%%ﬁgrggﬁg%? thotet %;slte?rg n:ﬂl[%h;{eﬁlgf%ﬂ%nelﬁpﬁl\gﬁl-mdumble

t @ﬁpr@éﬁdﬂ Systent!s &f Ué\féﬁﬁsdlﬂ@rentlﬁﬂdlﬁd labids (Bﬁébdiﬁg b ABMdof the present
by several factors including: eight-day physjca
haitvientipr are copaprated guithini the hast Gellaystem Fomst ‘be@@gﬁ gy e expressed

I DniRSh LR 3PY BhstitHiRY prohbs widlfothll $fd Qfpressed under the control

of a regulated promoter. The maximal expression level is considered to be the highest

possible level of stable polypeptide expression that does not have a significant adverse
effect on cell growth rate, and will be determined using routine experimentation.
Expression levels are determined by methods generally known in the art, including
Western blot analysis using an antibody specific for the ABM or an antibody specific for
a peptide tag fused to the ABM; and Northern blot analysis. In a further alternative, the

polynucleotide may be operatively linked to a reporter gene; the expression levels of an



characteristics (eg, |arge ganma conponent) which can

be suboptiml for |ocalized dose deposition in tunor.
wa@\eao/os4ses advent of superior chel ati ng agent s, PCHEB2006/002888

opportunity for attachingeéfetal chelating groups to

proteins has increased the opportunities to utilize

ot her radionuclides such as 111i ndium and 90yttrium

90Yttrium provi des several benefits for utilization

| AEMdbO tRE N6k 2426 Uddténiiddl b afnkSising t Jﬂ%l%f’&l hefelated with the
hal f-1ife of 90yttr|un1|s | ong enough to a

anEpisesin lavd whiheaeperteriapne.u s reaptcr SRRP MY hegranscribed together with

1 1' ol.gcl(gg aﬁlgf% é&%&gxﬁ% 54}1@ iﬂﬂgﬁlr §1¥§§};tr ; a%& %ﬁgl OrB.‘RN#qHiolecule their

de@@yctmen dddirgy seamgeces Mmiy 58 Llﬁlkeﬂ elfher b ahOhferaall tibosome entry site
di aneters. Furthernore, the mn t of

P& b Qa@dpg%neaﬂelﬁ|txaa%l,§thrb?nf@9@%25p (e The reporter gene may be
grg:hﬂht%& %ﬁe‘t&? with Qcol}é%stt oh thllsﬁ:baﬁzﬁc? cotth} Lfg' ep@ﬁ ic ABM such that a

tiona internalization of el edanti body is
n singteepm]ypepddé craiic & formkd.| Thengyclandcitlh enctocdm the ABME ofithe present

C GO BAF D SORFHY RERKL{oGE TRFgesrne (BAGLieiPufol of a single
I @3RAGE:, ko st thd ARG4iS QClﬂ%b&ﬂﬁ’% &R ﬁﬂl&?{)@l@ﬁeﬂtﬂ% AWM eporter gene

can al so occur usi ng a Si ng her a reatment or
ugrmgamﬁgtlbq:qoinéo tane&NAempbculleﬂaglses 8 ematefabaaplmddnmd@vo Separate

CORERSPL RN o SRS AP B b GG TB o s

b@epdi\@f ye&die dind ftiey othét 15 eahdatek PR6 bd msmgl Peyseptidal |y
bone marrow toxicity resulti ngqﬁldlrom radi ati on

at
[016553M gn d/Nbetheuiscwhiela areav el kpown tnsthasp shilladcisrthe e oAm bebesd to construct .
A&g}n{egs%h Qf:{{t&gdcoﬁ&‘?m n%%@ @o&? sr(g%ﬁ&eﬁ be aﬁWﬁf ﬁ{% invention along

onal r prior
t veidt ﬂ@ibprmtezl tragmuptlmmbﬁhraﬁslmy cmttm‘liwgmalsn gl“]aese methods include in

di agnostic |.abele t bo eqg, n 111j nd . .
CoMRIc B tHe PR enteehapGy posBstun AL b atd in  vivo
e@ééb‘hﬁnﬁ;ﬂﬁh/g%ﬂ&lc %&%ﬁﬁﬁﬁ%hcaééey fblalaﬁilﬁﬁleartﬁé ReHYiqt&Idescribed in.

usi ng Q0yttrium w not become unnecessarily
" A et elatté,dM@M@HﬂAROChQWHﬁGgénL@BORAQ" R, MAMB4,, Cold Spring

ferred di , th re ent jn ' [
Bt SRRy Moy al D) sty RuRTEED i oo LT ¢RprocoLs
s@qggﬂgemmam@mgqfe@réer@@mmhg dssBtiateh untl NWeIBY i 8fRrscience, N.Y
The invention is further directed to an isol ated

nUt?¥)c aci d conprising a sequence at least 80% 85%
[0166 0% 950/‘{/ar96§g‘8>5 g%s{ s glgs/%l Vgc.?o{o gtgﬁl% 'n?éy bd &ll?zteﬁ é? express the coding

ucl eotide’s ntlon I'n ano
ensb@anoeof the ABME oY &mtpr@s&nt ﬁlVéhtfcﬁC tmdfetablﬁ mdnsrahlédnadtlls are used as

Bé%lﬁ'el ] ﬁ?/gflél%ﬁ é‘@@?ﬁé ‘i rﬁ‘if’ #Qeiln ;@a%ﬁpﬁgg? gg’%@}? R expression

2 B4
o RH T %@8%%8%%??2? R prot o ISt PR 1 ling sequence
sedqubadesiaf polypeptideyv eMosopreferiidy) GHenteltn B ccells, NSO cells, SP2/0

enc ses an isg]a ucl ei c idco
SGElEnLe THeP e oL S 3 6hny s oy Getia; e LR HEI BFR.C6 cells or
ha\bA8oRREeIR! ofNBF SamBittiah alls, Y&ast cells, insect cells, or plant cells are used as

host cell system. Some examples of expression systems and selection methods are

described in the following references, and references therein: Borth et al., Biotechnol.
Bioen. 71(4):266-73 (2000-2001), in Werner et al., Arzneimittelforschung/Drug Res.
48(8):870-80 (1998), in Andersen and Krummen, Curr. Op. Biotechnol. 13:117-123



am no acid substitutions. [01601 I n anot her

enbodi nent, the present invention is directed to an
wez@ression vector and/or a host cell which chPOpPIB2965/002888

one or nore isolated pol ynéel eoti des of the present

invention. [01611 Generally, any type of cultured cell

line can be used to express the ABM of the present

invention. In a preferred enbodi ment, HEK293- EBNA

c€2002), GHOhadd | and Bﬂhﬁnowel(rzarr. KGO Rietebhnol SP2/188.a041 €001), and in

Yg 1?%%:1%50 - ?;é}b dtip >$6g}01 mﬁsﬁ}%é)%l %& iehll L@itﬁ@}z’EeRembodiments other

ma I & I S I
TSRS 168 LA SRS G805 A0S SRl Forl ol gt it

t metoeﬂpgname peast! exprstsianevdctors onthiping the ending seqfefd6af an ABM of the
The t herapeutic effic of the ABMb of  t r nt
! ROSHEh BHYERHP o P B S? GORET G i (5. e AppL. No.
C@bi341)18Y dndr WITE 038569 RS BREhSAL R YGRS heBafNke Bii@protein in a
a polypeptlde havi ng qucosyltransferase activity. In

£e

anpnvbﬂmanew aryotelihesheslDt (e compntpeqitdagh dfswhisheare ducorporated by
pr L BT e i OB IRl BB R Pt ros expression

cosam nyl‘trans ase

avBﬁbiysp(ng I bt&uhﬁlvmm)gccﬁrtﬁﬁjﬁ@Qﬁe @dadRgl dequaetiofl 4 Yhindmié ABM of the
ol ypepti de having (3-(1,4)- gal actosyl transferase .
aérf‘IeI}I“E’I}» plaptnoelh&ystepisdiciidh it TReo i ERNt CETYS EPRRSESs gisctors (e.g.,

ace i 0‘%?%8%19&1@@%99051(/{3&5 4'Qob%'co osai¢ virus, TMV) or transformed with

cosam nyl transférase | 1T ORCE i Vi ty anot
e md:mmbmamt plashal dxpsissior vectesite.gs Jé plasmdj@by@&nﬂg tthe coding sequence

¥ g@%éf K%nﬁ\\teﬁ gx&%n%g g,zfﬁ{tn ,ng‘é (? ?&q ﬂeagx%ressmn systems taught

aumm OBt dRB €6 815,884 (Mbth¥ds To? e)&ﬁltesﬁ&ﬁ’taﬁ@ %e&gfﬁﬁldbmﬁfoglcally active
the host cell, expresses a pol ypepti de having

Ppelynypiies femy lsghaiicaly engipeared dutlavesd s WIQ 2@@4/05,10@9 (pepduction of
DB RSBlL A5 58 PR 350 b B s fons wanstrse

agtmeyiahy W@@Opmym@mdﬁodﬁl dflgch@ragipeasmetulbihaérolo gous non-plant
amount sufficient, to nodi fi\i/P the oligosaccharides in

t REOtEg lIlé@‘PSérPf%tPPIaﬁé O -SaiPel Al Nes. \p0/367¢/6R08¢/368047, and WO
”?9%%72; ?Jeo?)gost%l’ﬂ gﬁéﬁssgl?dgf%%g?ﬁ_%ﬂ{ce%ﬂn?y 081fnpﬂsmg a functional
f uma'ydtltanaﬁs’fﬁl aszyme) iftha cpn’eﬁtsrdfeniclemﬁ&dﬁdl‘ﬁme hetdbg incorporated by

ti.de havin T-111 ac fusi
SRR i1dn b R NG (HRmaL P! Yoeat infelcdn b spembinant virus
ObxpreéaMibvedi®Ri (@eNTadeRAINRERAIHEA vhﬂs)aﬁﬁfdaﬁ{ PheliREd grggmeered to
enbodi ment, the expression of the A I%e prese
| nvletnltnl whltipe eotficssel tl‘.lell])NAh‘atcoemg raesh;msna ABM of the 1nvent10n either

e BeSnoRl oS aEaRE]L ORuf Ry ERBEed R il e i thosomes s

i mmawscew tifles).N Clhe@ e mbEdinREE Rhe FvebloP dﬂoﬁ@n&ﬁl@ Ak tpblynucleotide(s)
and jncreased effector functjon. Accor di ngly, in one

e fdingthe ABMeof thesigsentionis gplyristonis. Also, in one embodiment, the ABM
discussed above is an antibody or a fragment thereof. In a preferred embodiment, the

ABM is a humanized antibody.

[0167] For the methods of this invention, stable expression is generally preferred to
transient expression because it typically achieves more reproducible results and also is
more amenable to large-scale production, although transient expression is also

encompassed by the invention. Rather than using expression vectors which contain viral



directed to a host cell conprising (a) an isolated
nucl ei ¢ acid conprising a sequence encoding a
w@odoypaysts de having GnT-111 activity; and (b) BET/IB2006/002888
i sol ated pol ynucl eoti de em¢odi ng an ABM of the
present invention, such as a chineric, primatized or
humani zed antibody. In a preferred enbodi nent, the
polypept|de having GnT-111 activity is a fusion
dgiﬁ@ 213 'réiﬁlcﬁﬁ’dlp oSt 8distdaf veatalsiirined datmite @épeciive tdding nucleic
the Golgi |ocalization domain is the |ocalization
d@m@ﬂ porgfolled o sprariéats EXpIvEsi¢ib deutfd relgeﬁm 48-Bn@drepelst, enhancer,

;érjl %:ugrgc&s pc?ar%&f;ﬁfondcgﬁmﬂﬁgrguéélp gagﬁﬂ})ﬁ Qitdy ?and a selectable marker.

€S W I NCr ease unc
dirsitdweiag dhe iﬁtrbﬂs‘&:tloﬁrdi\fmﬁlgﬂrIaNAP&ﬁglné@@ cel]lkl@nay be allowed to grow for
60/ 495, 142 and_U. S. Pat . .2004/0 41 7
Al-2 da inedit PEECDED ey bRt ORbih oSk selectable

' fr}l% S8 egl%?g%otﬂgﬁﬁdrﬁ Pla%hd &)tnifI L8 RS Rtank D t@th@ %ﬁabﬁﬂﬂ eﬁlﬁl aflows selection

pre i meric anti body conprises
aof beltvawhieh. have stabbyt hagrated ther plasiniininow theemehromhsomes and grow to

TR b BB Sl MR s 1Pk, =

[0168]nnvent AORRBE Hescl RRABARGRENs RYayPhOdbtd, RECIAARE il 1dt limited to, the
ost cell that has been engi neéred to have reduced

i herpbs $1eqblemv1ruSéhynﬁdﬁ@tledasac{W1gler gt @f, Gall 116223 (18%B), hypoxanthine-
fucos

fﬁ%aélé ﬁ?@oﬁgﬂmf ?@ﬁ lglgae%cgﬁ,%vb&lﬂr% r{:t’roc Natl Acad Sci. USA

sg9202é (99dszomue1h<mtdeﬂﬁe ;ﬁmp:@hms;amalﬁm@f (Ldvey et al Cell 22:817
present iInvention may be expressed under the control
of 1930 oganer.kiF &am b6 r?B“tPé‘?Yeérmt alDERFn gt apyr, cedls, respectively.: Also,

r eoul ab6slie 4@51&51’?660&115%3%%@ as%ﬂb tabk &r fs@&l»!{léﬁ ¢t dhfr Wthh confers
expr ession systens 1 ncl ude, are not limted t
t edsistaiige ko nﬁﬂroegmzita(‘é/dglexx@ raésNudnA&yb; SeaUSdrv 7e3ﬁ!5375(d)9|89), O'Hare et

NG o B e P P, L BE e SR G Sssane
m;gppxgérﬁhy Ll (VSR € RESMLEr NN AR Sandisa 78:2072 (1981)) neo,

ionei n” netal -i ndu€i bl e expression system
sMlécdntord@rSfreﬂmmcertudh@amlml}@QSIéﬁ éll&wgC@lhem@ﬂarﬁplrt ﬁ‘eal J. Mol.

a0 LT B 1R R fite Mgy o tSanterre et .

C @Rk o- 17 @ 98PN Sdiick UtAd/(ﬁtl@{a@l’é@IeStfableV\anleS? h@tzdneé@ a¢seribed, namely
expressed under the control of a reﬁgul at ed prom)te

T Byrssbiaheetlomsgisrels & wiizedndgle inspleemed eterhanohisk, whish allows cells
hi I:

e;t((% pglzése 1(1)19‘[?1?% 1? !pglcjs %Yﬁ S 1(%%1 %ﬁ?ng? gﬁM{m e g’?o V(]e\/;aél Acad. Sci. USA
efsb8ou7 qnog®);! thgr @mﬁahm’[eak}mthae Ghywiichil; alné @pCe (cmnltiﬁde decarboxylase)

usi_ng routine experl nt ati.on | | evel s are
o Gt S erS BRpISHRCR GRIdhe EniuTag fl‘iﬁa%;) 55 tobihiier Edslﬂuommethﬂ)-DL-
' %ﬁhlkh?ﬂlenQ?or t&l@[r o{li?l/: : e, 20 ¥8irsntUSbRMuARa80d ROWlblecular Biology,

spec “an anti body specific for a
pé&hid SpringHafbos Babdratotshesl. ABI%7))and Nor t hern bl ot
nal ysi In a further alt ative e o
[0169$ol ynu oP?ea%nth SRR, A% réftﬂ?fe |d§fe?‘ie{¥ k®d 2t Bekhads 5o ¢ qdifying  the
9%!:'5%'05@‘1 % of a2 ABVRIoT thé ﬁ?é%eﬁ@@na&&%ocﬁ&sal@ produced by a host
PCT/'1 B2006/ 002888 65 ABM of the invention are
detir comeibiny exprassing ingsad diosinedl]l eorcldiared encoding e ABM of the

invention and a nucleic acid encoding a polypeptide with glycosyltransferase activity or a

vector comprising such nucleic acids. In a preferred embodiment, the polypeptide is

selected from the group consisting ofi a polypeptide having B(1,4)-N-



expression | evel of the reporter gene. The reporter

gene maybe transcribed together with the nucleic
wa@edodpsdsiencodi ng sai d fusion pol ypeptide as aPGI/IBp&6/002888

MRNA nol ecul e; their resp®8tive codi ng sequences nay

be linked either by an internal ribosonme entry site

(I RES) or by a cap-independent translation enhancer

(CITE). The reporter gene may be translated together

Wab&tyldluch@asihyl@aesfBidsd efc a@ﬁwgy encpeliypeptRieC MaviBE i 6-niBMosidase II
such that a single £§Iypept| e chain is forned. The

naelidive ansh ds nehwstiidry haningABNE 4ofealeptosyiranddprase activity. In one
B A0 RBE U e OO e e

t hadtyllchRosuntih giransfetast HNaaiditng I h&tﬁ@&hﬁbdﬂﬁ)&rﬂ,ﬂh@hbsﬂ €ell expresses
and the repaorter gene are transcrihbed into an
m3l RRlTpeptighi hapings P DV aeatylgbregsagpnyliaesieiacs I]llmﬁ?tIVItY as well as a

S |
; SBpBhSte ERACRIRn T TR Rt ot EnRlahBR, o host con
pre&pnei;ses aapﬁlypct]:&ldet limmg B(lth)aviabatylethcosannnglidadsibrasé ol activity, a

0165 ods ich are |1
P o lBoer Payier onhaarfe o BETLEy a2 aoiaeradd having B-(1.4)-

e’gﬁfaet%%lﬁﬁns\f&%éj PPefefBly2 'tHH REdiTee p%%eﬁﬂdesﬁq['g@n&ea @hgment thereof
ABMof the invention along w th appropriate

trcam@nslngtﬁhg nB¢ /Ileglans lhat 4 gadicubwiyt prsifersédysribodinTmésthe ABM is a

! hog]lsil léﬁ" \f od' L?e%‘%l/%%%l ! ergo d&l?e%latttwe otr %‘1: Qgcilggne Ss’uch host cells

r Qﬁ@ﬂbé RALIneEEdad eave ré@tﬁ@&birﬂhﬂiltedﬁ or $ﬁﬁnneft€& aBVERPbE at least one
the techni ques described in, Maniatis et _al

weyiirapsteren Ncapethammrderansatyiaumst cehisensingerrsl to coexpress an -

OO or PR AR Gyt R VR oL ol -

[0170Rubl i sHihegnaEfat ABMspraddcedityaiie hodterBc o£the énveli«itib’n exhibit increased

LJ&: Bep PG AR RUE A regid BHESIohJPpion 98 a result of the
S%{ﬁﬁ&ﬁloﬁf Int Qﬁarﬁ%l? réf@x?e@éxﬁﬁ@cﬁhehﬂfh%%ﬁqts a humanized antibody

Preferably, marmal I an ce I's are used as host cell
systaefrsgnmartbereof echtgining the donisigivant mefarslviydthemcmased Fc receptor

< Duife PGS, RSP RGRE it dELde PR e g R B the FoyRIMa

S @Bt e Thefindrbfeld UEb&Br RRLNRERtJréRrabMpet ifRfke rdeyor more of the
CHO cells, BHK cells, NSO cells, SP2/ cells, YO

mfellowagc dngrsasep3 xe@qm@e en@%t sellulse| potopmityc dnfrased antibody-

%ngf\%e{f/ glals Cell?ﬁléégl LOSIS, ¢ @]%’)S 111%1‘43?{ %e{ aggcretlon mcreased

udRginas-cohpidx-medibted yaitigon vpeie waﬁng@spmﬁemngrmls,l @vreased Fe-
systens, and sel ection nmet hods are .. described in. the
fdmfdm% FeHepe cyiteRcitn ngceated: Bindwg tondfeigslls.pBicraaset bmdmg to

C :
e el SR 40RO i i
486 8noBIGAB0 hdRIRY, crassliukiley sén t%gm-blénmhnmm,bodi@s,r increased direct

PWF@%G@P ngllgggé)% %%’57 1%02r§asv\ﬁ) (gengn 19 %g ]igaturatlon or increased T cell

priming.

[0171] The present invention is also directed to a method for producing an ABM of the
present invention, having modified oligosaccharides in a host cell comprising (a)
culturing a host cell engineered to express at least one nucleic acid encoding a

polypeptide having glycosyltransferase activity under conditions which permit the



(2002), in Chadd and Chanow, Curr. Op. Biotechnol.
12:188-194 (2001), and in @Gddings, Curr. Op.
w@eoresdsn®l . 12: 450-454 (2001). In alternate PCT/IB2006/002888
enbodi nents, other eukary®?ic host cell systens may
be used, including yeast cells transfornmed with
reconbi nant yeast expression vectors containing the
codi ng sequence of an ABM of the present invention,
Sidfd@lué‘t%rf Be 2R XRBEF %!:élﬁ‘dlﬁgstbetﬁE éi radéfh inviefitidh, Svhdidin- said polypeptide
pl . 60/ 344,169 an / 056914 (nethods for
p @mglthQOBMWamf¢rascea<§W}t&dp espishsediin @ amownthwiagient to modify the

ot.i ¢ .host I t he.c teR 0
P HBIHR AP RLaREE abERLREY AN pRaRBF B B¢ Pos et and )
| ReRingCald ABNSL BITE prélﬁeﬁéd eehboidintent ethe il NRPtidy iig lslslected from the
expression  vectors bacul gvi rus) containing t

c SEURgCasistiBg f: 6f p%lymn%ﬁié rhavingilof) Nﬁ@etyig%wm@ﬂltramferase I
pla@tml e o#oli%e?hﬁénha%l &e&hﬁgné%cﬁﬁ? lrlg\%gt'ri@ r}g%H Vg{)l?g%p’hde having B-

expr e €’g., cau sal c

CaVWy- gdlmhmyd:tmmfmasbcaatwrtys ITMde embbdiarest, otmeﬂoswi ¢cfli expresses a
reconbi nan | as on vectors P

plpﬁls}’ﬁ?lbt)d%c %ﬁ\ﬁag >§\2 Rost &1%@83&%&3(}%% 357 Tnactiify o0 another
t BRLLANEAE ! Ofhe | %Eyd'déﬁ Qﬁf)regk% | hm b@lﬁg&ﬂhdet hﬁavm% B(1,4)-N-

expressi on systems taught 1h
( metthlglisosaoringipreessoll] asiyityes rwzetlln ztsna pilypinside @amg loymannosidase

ive pt i fr.o et,i C n I neer ed
Qo RiiEan] e o Bl Bt Ao RS oL prypegiide having
p'BQI 8) N&cb@léﬂi@é@@ﬁﬂl&ﬂmﬁhf@fﬁ%e T labgviby 4 polypeptict ihavingfo-1dannosidase

transferase and WD 2004/024927

gl ycosy.
ﬁ%taﬁmfl@: ofndy@n eplappmgi%ekawa&e@ (L agalpdosyitsinstssass In a preferred

g 05U LS ST ol bl o

(glhey catplydt alomajt of e&si-ig iIn 4 panigbniycpelarddsembodiment, the fusion .
risipg _.a _functional Lian G1TlI1 _enzyne) (t . .
c BRIBRRIAS fUTheE hCQRPHRS HE aBIgh heloeHiFatine oqwlét %% ap POl resident
r %&gg in their entirety); or animal cell systens
%Fg@ th reconbi nant virus expression vectors _
[0172(] e. g., Pacfenably r Urs, Gﬁﬂagicilmaaza/ciomu@omaﬁrcl iﬂdiﬂl‘tfg loedlization domain of

i d t t
DRTERTRR 1 o6 CEAT e SRR ot (S g GAER ST GPPREpS seleted from
Stﬂ?éo Yup B sistih £ df: (e Hc A akidbn @bmbMSIf Ao siaMelIf 1h8 dodalzation domain

e-m nute chronosones (e.g., nurine cell |ines).

@f (ﬁieT Hyrlendiithe ncalizdtion\domain o@ ohpré g(prﬁgﬁ.lptpﬁélltransferase The ABMs
p0| é/cp uc& %gtthg %e%ﬁod ecﬁct?lglp@%g}lgl é’ﬁ%dlofla‘}e 1%0 eﬁé’e %]l\/?&eptor binding

orye i<t oni

dlaSﬁJrﬂ@Sﬁdl/c&HﬁMEase& efifdctan firlaciohy. Gfef&aﬁlyagimﬁtrehmrﬁﬁfztor function is
In a preferred enhodiment, the _ABM s [

d
afne BB ARoTe off el fotlgwing Snbasatsd dEC-Bredistics caﬁ@n%ﬂ%ﬁ%ﬁxicﬁy (including
SRRl RefX Qﬁtg)z)gg Slg}éélﬁleﬂp N&figlal Y c%ﬁﬁ(ﬁﬁ{ﬁ d ihQeadeli AR KUy -dependent

expressi on t typically achieveés nore
r &pﬂlddmphdgbwtom (ADEPHnincredssd cyekineseacaong nadtased onmune-complex-

Iar e-S e roductlon al though.tra |ent ex ressio
Sdiet Sohednpastedpitinu Draeding St RlvRSEL Hagne To NK cells,

u Mhéid d binding t
Zg%d;/gaog% ggngﬁ C@P?%gg%&%gsog‘ﬁgr%e& SiMasgo cyfé@ increased binding to

polymorphonuclear cells, increased direct signaling inducing apoptosis, increased
crosslinking of target-bound antibodies, increased dendritic cell maturation, or increased

T cell priming. The increased Fc receptor binding affinity is preferably increased binding



67 origins of replication, host cells can be

transfornmed with the respective coding nucleic acids
w@oomwosgshied by appropriate expression control PCEHE00@002888

(e.g., pronoter, enhancer, 70sequences, transcription

term nators, pol yadenyl ation sites, etc.), and a

sel ectabl e marker. Follow ng the introduction of

foreign DNA, engineered cells nay be allowed to grow

f @ Fc hetvaiiay Sedoptoad swnrascmgﬁmxd fa pafttuldil§prafefred embodiment the
switched to a selective ia. The sel ectabl'e marker

i AEMds ¢ Bemairebantibplyuent fagperntdragedlesi st ance to the
[0173@?;2?;@%8&% %h&}f@ieﬁ?ltﬁg r%%nt ?Iveﬁ érl ¥s \gﬁé&&i Iiléa\éechlmenc ABM

egrate e plas e|r ronosone
ahaiwgg oav thedified rl?n fexion vdnidcivhich hay Rncaerdaged Ipwmﬁncaﬂ @f bisected
ande to c i nes. 8] A nurrber of selection
59 BARES qw&aesogl e%c ISEHY pﬁé pofperids If isrendgmplgted that such an

t r r
a%@%ME{clgﬁ?is%gggﬁt?afg’;és a3 b %'m):(rgén ?%rﬁdé”&ﬁ?})ar%sw#g{@ Féltegion. In a

phodghest elnbedibtentrtbé e"r%els( Siyhmhizkd a&t@z@i}balls kinge embodiment, the
Proc. Nat |

. +.SCi . 48: 2026 (196 , d o
FOER e e AR B g ortanings e BE Resh SFbe e tpast 50%, more
2§re$érzb1y( H9BE: b 0UL BERast WORE Mt Gk fh‘%,%ﬂ&t %ﬁ@ﬁ%% 41§ most preferably
{)ﬂt- or aprt- ceIIs respectlvely Al's
ad

qett 48P Y4 ef fsstiosl apligesasakarisies. u§éob'eé§nmh@r sabpdiment, the ABM
?{@h?ﬁ%é&%%h%r %@B{seorf\’@% %Bﬁ&gfﬁgﬁ an {Rg a?ed%;qggorﬁglof nonfucosylated

76l @dﬁﬁ&cl(aﬂlﬂ&@lh théF d:-lﬁdgﬁ)rﬁts a ®@bult ofRhe enodiédation AE &6l oligsaccharides by

USA 78: %%127 gtl%e whi ch confers reS| stance to
5i © dpl(em | P@’Sﬂﬁ‘&' Befty, onisr sEibofgment, pacy percentage of.
Sﬁbnﬁ;té&ﬁla?&i 8B a&cﬁ%&@s)l At st 50% g&g&%&eétsleast 60% to 70%, most

resi stance to the am noglycosid
( Goiftreblyeat GaashFb¥h. eTheahonfudosyMJdd. oligdisadcharideB:hay be of the hybrid or

( 198%,?%5 &Vﬁem(jébﬁ%é&”&% Il%gﬁ)@r es! ,4@” Af@%lz'}?roduced by the host

g88es - anAd ghdthQalofs ﬁieeciﬁif’cﬁhlt18ngﬁﬁ‘sesaﬂ1 %ﬂ@re@s‘%@n tproportlon of bisected,
described, nanely trpB, which allows cell outilize

i neefieosyintesd ad@osﬂcclnaqdm oph#lie Hei segiomhi &heabismd nonfucosylated

(Eiiag?sacchggﬂ%ﬁjlmlaslg \ﬁﬁrgylbnﬁa?rp | acelgof Ie?’:lt 1cd Vo Cthe methods of the

8 preSeHt intch¥i8B jay Keh.ﬁ;e@ ! Fﬂﬂh&eAB)Md Hﬁvﬁmcﬁ ¥i6 1e@80 1584 Anore preferably
ODC (ornithine decarboxyl ase whi ch confers

r é%lieg%t 2% M pedETaRIHR e ﬁe252d’e B4R @;@fﬁrablé/ 3t fsiol Qermore preferably
I h .

230 U o s B e, SEIRJEGPTONBN o i,

Spmilﬁugodylhltdﬂbr Thahoethdods yf deb pfed&B dhyentiol 168 alkbebe used to produce

TN MR T | ERCEY, R A

t bg%p BR2E PlefiraVS Rt LAR 098 malcSHrfPBUE SRy 39((mmhe oligosaccharides
cell, conprising expressing in said’host cell a

nirctheiFe regip obihe @dlymgptah: at@hisedted hgbrid mondurosylatednd a

ucl ei aci enc tlde wi th
o174} L 5n Bhbhet arRattial 67 mrBER ot & diresin o ghimeric ABM
SHQ‘Hn@ heliak G A6difisd Ferregionral %%ﬁ@e&ﬂ’@@ e ﬁfcreabéﬁeeffector function
pgp%peptl de is selected fromthe group consisting of

py/imersebafelr heppemigr blg@mg@fﬁmty, produced by the methods of the invention.

Preferably, the increased effector function is one or more of the following: increased Fc-
mediated cellular cytotoxicity (including increased antibody-dependent cellular

cytotoxicity), increased antibody-dependent cellular phagocytosis (ADCP), increased



WD 2007/ 039818 PCT/ | B2006/ 002888 68
acetyl gl ucosam nyltransferase Il activity; a
w@odoypaysts de havi ng a- mannosi dase |1 acti vi t yPCHIBR0@6/002888

pol ypepti de having (3-(1, 4)yigal actosyltransferase

activity. In one enbodinment, the host cell expresses

a pol ypeptide having (3(1,4)-N

acetyl gl ucosam nyltransferase |1l activity. In another
%%h@%%&retl&ﬂ%ﬂ&%%& GhlnuBXRbAPRRSme@atR@! AHPIGRH 11?)@&1{6 by . antigen-
having (3(1,4)-Nacetylglucosam nyltransferase |

aptesanting ﬁlsmqre@gd dindvag y@dﬁ& odlsh amrn@ed bmdlng to- macrophages,
a- mann e . ll activit taoth

t Wgrel%r%fble(zfng to 8’3?8?%%8 cgeaﬁ%c} %g&g q&o rﬁltx) cfrgr cells, increased
Plitecd)sidNnfa g tid @irgC asopedstty lifidraaredl efr@sBnltihg of Qbﬂgﬁﬂ-bwndaantlbodles
pol ypepti de havi ng a- mannosi dase || act|V|ty and a

pbicgssqst d@@rﬁ@vpﬂg npauretion) or geressedbsly IceH afiRBEase. In a preferred
P , f4 e I

¢ PEBSURRLY ub A5crBRA P PHhoBALY BREML Seicly BTinplead binding to a Fo
padtiviatig aedeptde) afost meafemmpoﬂwmna t he oABMnit®danent, the ABM is an

hurranl zed an y or a fragne her eo
APRtEROR 3 %@1“&/’0316 gfaglﬁela&emarw H@ﬁme&agt otz fupion prgginghat includes
eh %@Sﬁ re&ﬁivﬁl@nﬁ%\’tﬁe rP%%gl%H of | A inRhiRE10b9in 8 lTh '5' Iﬂaﬁ‘ﬁ&ﬂaﬂy preferred

activity of at l'east oné fucosyltransferase.
amobbdimeatyhedABdhis,a tuhenired angleddy. i s engi neered to

W TN S —
PESEPISSERs e ABRs @ fle fr&lehSinGéntion@nt @%ﬁﬁhaﬁa@u’@ﬁhy Rtdeptable carrier.

increased Fc receptor binding affinity and/o
[0176] ncr eadbd psdeat dwvention ds i fgrhers dﬁeqt@fk l!i‘P tth@fusﬁh%f such pharmaceutical

nggmﬁgiﬁgﬂs IH éu{rilrlg%f)g ég El’lg&kﬂ g{ é?l Or a gﬂicﬁ@Qﬂ% ﬁi%gént fll’lVenthI‘l is

c aitt@aed ot dHor megteﬁlﬁ’nenPbﬁf)ﬁiphp]lams of hendefl cmﬁpﬂ:ﬁﬂg Edministering
receptor . bjindpn aff|n|t s |ncrea§#€ bi ndi. ng
Fé)‘f,heé@}quvgfl yneéfe‘cg ﬁ*{l@}n‘c ok thefphgemaggatt 9cp§ppq5ét1on of the invention.

[0177Lecept Q‘E}F )};I;Qfenjt N aass ds SRt Alredibd b 't?@ s of such pharmaceutical

an I ncrease In one or nore
od)mpmmixgls i cheasettiodntf ixealyeite pcsfn deptecam:letqmls acondition or lesion.

KBS G, T neosB v e LG L PR SEAPEE o or prophytaxis

' BFB %?e%%‘:erdd@&ﬁﬁtl@ﬂﬁp 8%n BApALRY aﬁﬂﬁﬂl% dg‘m}i%k@eﬁ?ﬂcally effective
antigen-presenting cells, increased Fc-

c emouhtzaf thqxpmmamu‘tlcgl coinpesitiens efitheiimeinignt o NK cel I s,

0178) 2 38 R i B AR R BEEL A8 o v ot os

t @ellmBnaIEs €6r tHensrogaaRd &ff gl?édfbfﬂis 8¢ tif ABMger -tIEEOpﬁdent invention,
anti bodj es, increased direct signaling inducing

ab@w&smgreawéc Fe axeseptere binding &f@@w’ epbly i @ﬁrea%ﬁd binding to Fc
Q&E\%ﬁﬁgdre&gﬁﬁjﬁ H %?195 Qrkidda & c&@ﬂ' %ﬁﬁﬁgns 1nclud1ng antibody-

i nventi |rec to a net for produci ng
adegsiiewticetltiiar cytoesiity. Thy ghtoaginderiug nythoddloRy deht can be used with
oI ig &SaCChfg“ des in a host '

cell qgonprisin a o
thg mseefenniver&w&lh?éiﬁ% 3?%&%%3@5@% dptgddp US. Pat. No.
0%560@}6%?*0?3.395@ ARA08HRY No. 2004/0241817 Al, U.S. Pat. Appl. Publ. No.
2003/0175884 Al, Provisional U.S. Patent Application No. 60/441,307 and WO

2004/065540, the entire contents of each of which are incorporated herein by reference in

its entirety. The ABMs of the present invention can alternatively be glycoengineered to

have reduced fucose residues in the Fc region according to the techniques disclosed in



pol ypepti de having gl ycosyltransferase activity under
condi ti ons which permt the WO 2007/ 039818

weONBRO6/ 002888 69 production of an ABM ackOT/tB20¢5/002888
to the present invention, Verein said pol ypeptide
havi ng gl ycosyltransferase activity is expressed in an
anount sufficient to nodify the oligosaccharides in
the Fc region of said ABM produced by said host cel

at)ds dF@c A?ﬁlO'P%B' Re 98085/0P P08 | (GeReEa) &80 EP 1 176 195 Al , WO
nmen ol ypeptide is selected fromthe

gﬁﬂQ%ﬂ@nW@@Bﬁ@S b19 ad P mumerNm 2003/0115614, 2004/093621,

A s R R IR ISoM el R ). e

PEIREPLS sheh BRMHesIddcBmelds.afd h@&bﬁﬁb@@yfﬁd@}sﬁeﬁa&e in thelr entirety.
activity. In one enbodinent, the host cell expresses
pEilyependineteechaBMspf the invention may also be produced in expression systems that
P 4 r I {1 t

rjogﬁéo po%?@é%%’&gﬁrg’?em r%l!:ﬁ hags o Jg( 61:1 etggespég Appl. Pub. No.
IOGG)/&!MNSD d@dhawd nep/Q30144]GIbeoFi, Inc.) or in WO 2004/057002 and WO

cet ucosam nyl transferase 111 act]

%ly 9%1@ ?.(Qéeeﬁawwe) e gomies @hsech p WM. thﬁfet)v jncorporated by

e@ﬂ&tlﬁ?{ ‘ﬁ grrent the host cell expresses a

po ypepti avin
P(1,4)-Nacetyl glucosan nyltransferase IIl activity, a
pGleyqretion €F Eril Lings Fomie Rupduetien OF Praseingy With AdiserdaGlycosylation
pBbtygpept i de having (3-(1,4)-gal actosyltransferase In a

preferred enbodinent, the pol ypeptide having G1T-111 )
[0179%ct i Vi THe presentfingintion podwidssjtosdeslcanpprssisnsystemp dor the generation of

talyti f aT-111. 1 L | _
oy (NS PR, TRTRIORSPORE O BEHY R e modified Fe
Cg@%sﬁﬁﬁmt eeiR! @ p!ax@i‘éﬁiaf 28 HiRBerfl R AP roidedhBit cell systems for

dent pol ypeptide. [0172] Preferably, the Gol gi
| dreagenemmtipoof ghyeafonmis $>f thee ABd/EROf &]er@nn@@mtwndfavmg an improved

n’g};ﬁga%sélgtgc? \S/’%He d’gﬁ%efﬁh 1G, ghe 18A<|3étg1?)r83)%$vlﬁees l%shéetfl exgpesgon systems selected
Copshghddiall ©f exptdis alpotdlehidt havin JGHTIIN e&hvﬂjﬂn Msned aabodiment, the
I, the |ocalization domajn of GnT-I11, and the

| pelabentiici bavie fen 1Bt aghvity sisc ar Bisionc BRlyPentidassrprising the Golgi
u e
6 afENn BEGUPSEL DLoldiSuL Lod B phSpRARS Shcinat. s o
ak’ldl/l mXptesﬁmeasaémefIﬁe;cﬁ)ereﬁgmetadom cdﬁnplﬁm ablkeygmbihent nucleic acid
|ncreased ef fector function i

S r re o
£ Bhale o B BP PGS etin LI SRor oy et ¢ copstitative or
(&Qﬁﬁg&iﬂgnmhggygaﬁed anti body- dependent cel |l ul ar

cytotoxicity) ncreased anti body-dependent cellul ar
[01 80ﬂ>hagoc;[m 08¢ sp@@ﬁx:a)abodme dbe @rasymtalnwmm@aup@ﬁsm host cell that has
creased i ex- i gen upt ake
RGP EOOR ERPG L BIIFe! O Ll A BT B T8 kg peptide having
CQH’ISHI aétﬁﬁfyeﬁﬁeébnﬂﬁrﬁﬁlgqﬂlet@olgﬁ%ﬂﬁhﬁGESl,oniaﬁ@ bEaRetkrologous Golgi
bi ndi ng to nonocytes, increased binding t

patsjdent prbipeptidsar Tig einp saspeaic theakast call rlwngsiegwémﬁlg a nucleic acid

|nd t.0Si nere r 3
G4 TRERLAT L sy SO B v G
W&Eﬂﬂ\ﬁﬁy @ corBpridifie ﬂ%@l@l localization domain of a heterologous Golgi resident

polypeptide.
[0181] Generally, any type of cultured cell line, including the cell lines discussed above,
can be used as a background to engineer the host cell lines of the present invention. In a

preferred embodiment, CHO cells, BHK cells, NSO cells, SP2/0 cells, YO myeloma cells,



T cell primng. The increased Fc receptor binding
affinity is preferably increased binding WD
wQo@7/0889818 PCT/ |1 B2006/ 002888 70 to Fe acti vBCT/IBR006/002888

receptors such as FcyRII1a73In a particularly
preferred enbodi nent the ABMis a humani zed anti body
or a fragnent thereof. [0173] In another enbodi nent,
the present invention is directed to a chinmeric ABM
Bkt 9 o0 dhfd168a Pl HERD cBild PER @b Rass P hybeiiBAGeeklls, other
proportion of " bisected oligosaccharides in the Fc
rmgmonliaf cells, gegsd eyl prseckecellst oni ganowetle ars eged dis thbackground cell
such an BM enconpasses, ant i hgdi.es and fragments
t]ﬁ%er@&f”m?fgtﬁ%ﬂ“? & ef%}o'ggceﬁ'léafg}?}ww%gn. preferred

(0182 hodi TR nveritivd i6BbAtempRutdikIBRLEEPas AhY bogdeerédhesdeells expressing
enbodi nent, the percentage of bisected

ot polypentich daviaeCn T IH netividy, iegdrding affusipe palspentidehat comprises the
| t,5000 .. t . 0 . t .
50 Y 5 o QPR kB0t

[0183pr ef er @hd ¥r sverdl aaskicARiBHcading hgolypeptide having GnT-111 activity may
ol i gosaccharides. In yet another enbodi nent, t

e ABM
pb® GHirEHehy e theetHE@s obra PHREUPHYERTPBALh AL aﬁematays a regulated
! Fﬁfr&@ﬁ)ﬁ RPORHEP @ﬁ‘ﬁém%gfy HERIHb@hEH the art, and include the systems
ol 1"gosacc e t he

arrdes 1n c region as a result of ) )
midefsiabitionn. Hisevtral diffegos amcleir dcidserppdingHesime pabapsptides having

b GRS bRl Pud B R00 BRI pergosons Golsi
| %ﬁfenﬁ@&?péﬁ)rtiﬁé k& BbYiprigdd WRBS! the AYst a1l OPéteniiDdne of them may be

preferably at |east 75% The nonfucosyl at ed
obxpyessed uhder ithieoning) obe constithievegrpmotrr owhile g‘glpﬁqsegge expressed under

el B RbfLEoRYP PG5 PR bk orfiebives v

| Gl QBHRES af dbRATRS & Pictipdst gaprally bheectiedhe art, including
nonfucos;il ated ol i gosaccharides in the Fc region. The .
biVeestern Plotn analyiis sy PEken blet iagelysie.c FRPTEe $ShRfXBgssion analysis or

€ h{egﬁﬁelﬁém ro% Engluf QJH%E&X Alte) E}ﬁﬁ’vélg Calekdn n{ag%e pase! 8 vifich binds to
the p

Fesent Tnvention may be uséd to produce ABVs in
whiosimthdticl patictt 596 theoGaT{Heffer exdmpleab4RFbstle@ing Alternatively, a

0
r3rD @%%tig%ai gs%ggzlr 'plgtmeiaseﬁargs: th%gg{%rpartrsgé ij)cgcrpg fpﬁcrg%l%rllglng t01r lirﬁ:%g’atsed effector

Olel AASAGEABRL OB ahitbddie fi8ddREIRthecelidBndMBMred Rith the nucleic acid
blk%lecte , non?%gosyl at elg. Theb%gt hggs of the present

| enedingapatayeptiils witheGnik-8d actovifymoeiueseusedol ypept i des in
which at |east 15% nore preferably at | east 20% nore

gi(%nﬁggflo% @g f"[lre}engsggtctangsfar ef%g%s??gﬁg%ﬁgsfﬁ?%leﬁxp%ssl BRSProtein Having A

0 ﬁ%_ h&?ﬁ@%gmlfﬁﬁghe Fc region of the pol ypeptide

ST ST T p—
CRipRE fhe "%@‘ﬂ)giﬁﬁl’}i R@ivieasEnd Préudicthhy 86 idaitified b9t agt four general

engl neered to have increased effector function and/or

i appreachest (B DNV Aror dIN AR Adybridization;fibd thecrrgsapge or absence of

t he t,hods of t.he invention. .. Prefer
| EPRgogonr funchor (Eharbiy BeIEbE Rty g meased by the
f @kpeYdidt0of 1hBGEQRE®EE MRNA transcripts in the host cell; and (d) detection of the

gene product as measured by immunoassay or by its biological activity.

[0185] In the first approach, the presence of the coding sequence of a chimeric ABM of
the invention and the coding sequence of the polypeptide having GnT-III activity can be
detected by DNA-DNA or DNA-RNA hybridization using probes comprising nucleotide



medi ated cellular cytotoxicity (including increased
ant i body- dependent cellular cytotoxicity), increased
wa@raio7iosmdys dependent cel | ul ar phagocyt osi s ( ADOR)T/IB2006/002888

i ncreased WO 2007/039818 P/ 1 B2006/ 002888 71

cyt oki ne secretion, increased i mune-conpl ex-nedi at ed

anti gen uptake by antigen- presenting cells, increased

binding to NK cells, increased binding to nmacrophages,
ﬁﬁe%@@se %a’?'aﬁ‘éj'ﬂaﬁicﬁ@%dﬁ@ NGCHCRspdclios @BERYE Ygnelides feBpectively, or
ynor phonucl ear ce i ncreased direct signaling

|me@mngdapw@n©$ﬂExﬂﬁhcreased crossllnklng of

t ar get.- bound a tlbodl incr d t I

[0186] g i glﬁ seeand; ?,P(?r‘r%agﬁe gle.l.reg%rp m Ehn n),&)%’sgfo}n %%to?ﬁlogt system can be

mat ur

piﬁ@ﬁtﬁfeﬂeﬁld SiIvest BRYRE, ugonethe ggﬁés!%ﬁ&f:‘dr Ebselne@ effteertain "marker" gene
bi nding affinity is increased bindi ntg to a Fe

alsnetiansi (oe-r etbwpnd;ne Iiipase pelafits aspistapes, Ap| paiibipticsy gsistance to

m ng%rgr{é%?a?%b apsfopatt rltﬁe%a’gfpgn(gdcgﬁfbﬁ bd'?lg )@E}gl?tggfj%lr%acglloxlms etc.).

t PFartexbipley tfake cading geéquenenol ﬂAaIABM dfdhe imveion; egh dragaent thereof,
an i mmunggl obulin. |n a arti_ | ar | err.e . .y

an e out e S R P BT v
T Griddf ﬁ@tse Lfé\ﬁgemo'f e I oclol I‘é@@ﬁlbﬁiaﬁf%c&ﬁﬁalhﬁﬁ the respectlve coding

ar n utlc conposi ti ons conprising the
t ifequmoes eart be idestmfiedoby thedibsensh af ﬂmwptsﬁneﬁunctlon Altemat1ve1y,

? {Cgl,%ﬁ%tg ggllmeqaé &ggc{eg n kaéﬂdﬁg] W]gl? ﬁ)sep S%stgﬁ%,eg%gsn {11'1(%5 Ithe control of the
B BTt | ot o @?2““%‘?2 Selod Lo g e
nﬁmrcssufrmf thtrenariees an FRspense to BICYEHEN endelectipn dgiadss expressionof the

SRR O AL SRSLL e e BREHL b Ko ELEOL e polpepi

|HM@m§GﬁmJHkﬁﬁVﬂ§ The present |nvent|on is further
directed to the use of such, phar nace

ical . .

[0187k onposin the H¥rd gpprershnisserptifnal peiiyy & t%gfcogmg region of the ABM of
p{h%cl o Uk &ﬁg%héﬁtqgm%Bf 5@ 'tl‘&ncodnﬁoféﬁhéﬁ&aclﬁ tlrie pBl‘S}’ﬁeptlde having
prese Prvention s direéted to a rethod f
t Gﬁﬁlﬂlﬁﬁmlvﬂv qandm;dsasseé bydﬁybmdmaaommswmuiomcﬂxdnmleoﬂRNA can be

or® G 00 GABEA 151 NPRBCPh Rk e AT EoRBOCIoE i e coding

ukRRES B e BRI 4Rd 1n¥@1@t1cﬁ’1r 65£ RhghBMaRdrbON ahdhtRBding sequence of
pr I des net hods for the generatlon and use of host

c éel podypepadrshaving GnE—IHra@uwéx poperbeuleyl Bﬂé‘mr@ﬂh@fﬁ@ﬁ Aljggnatively, total
’ gﬁ/@ﬁl‘gzﬁc{ e?{ptiﬁqﬁ} FT’IE \lrlr%eagzt llaeg ?}étfaec%gbw aés eﬁ)§ g‘grbﬁﬁlza‘uon to such

bprlesig to Fc activating receptors, and/or haV|ng
|ncreased effector functions, |nclud|ng anti bo

[Olsshepend@hﬂh%@uﬁhl apreaghothsxepresgion T g Dyele@ngio aﬁﬁf‘ cAfR be assessed

lef! 10i -

R

pradipBatiblg tenzyioe-linkedbfAntBrssays Sd ﬂ%atlikeAﬁ}hb ultPodsk tesiNof the success
2004/ 0241817 A, U S. Pat

20D BIePRPESEaN AYsterPy RN EED aroHesahe eeisinn ghe Piolpgichly active gene
“anﬁ@&441 307 and WO

'—#

Generation And Use Of ABMs Having Increased Effector Function Including Antibody
Dependent Cellular Cytotoxicity

[0189] In preferred embodiments, the present invention provides glycoforms of chimeric

ABMs having modified Fc regions and having increased effector function including



2004/ 065540, the entire contents of each of which are
i ncorporated herein by reference in its entirety. The
WO\BME/ 084818 he present invention can alternativePgT/B006/002888
gl ycoengi neered to have ré8luced fucose residues in
the Fc region according to the techni ques disclosed in
WO 2007/ 039818 PCT/ | B2006/ 002888 72 U.S. Pat. Appl.
Pub. No. 2003/0157108 (Cenentech) or in EP 1 176 195
i 2 4 i 1 1OIP" i antibodies has
peeoelsr R ity T A 057 oSG itabys s pbesEhol antbodic
2004 /pt0Fely d@0ad¢dl 33401 @.g(,AUIS. PatertyNnat,Fakkd4, Hoepyrporated herein by
Lt ? . The contents of each of these docunents are
h& eé%ﬂfeilﬂ%?‘btg?té't ed by reference in their entirety.
[01901G Ycoenghioaatied ofBhborfigatdiembibefital SRibdaes @nd@sPfor the treatment of
produced in expression systens that produce nodified
géopeso pypss edfn sance dver seachBy evielded) ipncowaging repiis.  RQibman, Cancer

PR R 6t B U G0 RSy Todl513:127 (1997)

( & BaReYA uhemjugatddeigGariae bech fpread Hoolbwagtadd onfodlicular B-cell non-
hereby incorporated by reference in their e

Hadgkin's bpnrlyomee DillmapcSanrsr Bigiker p;hgﬁng%} :52%}-%5 (1997), while
%%tt}?ér%c%jﬁlgatéﬁ t2A%d ﬁﬂfﬁﬁgé{& ?%GP @argaﬁigt g1 bR Ak Himors, has also
e es nhost cell

present’ rnventidn provi expr essi on
syahetswimy promesinerresulistin phasef 111 dingca\Bis. dPed &rerlpiremancelogy Today

i nyepntio ayj ng nodifi.ed Fe regi,ons and nodified. Fc . .
of Y188 R e et ot iene B PGl RRENES st e resective
| VSR aftl 1 A BBod18StnediBlel potets h@isr dd@tructidheby effector cells in vitro
generation of glycoforns of the ABMs of thegﬁr esent

i anckrinivvo. h&v borgrasiy hawyr dherdmepnisgalpd mAks Wih dise tumor specificities
-Srgir{ng rg%a I%ég ecgoa%ﬁg&}olgg DRl 1\éi|egfe§ootaﬁe%§/tgcr) ég lé:iiran%élﬁ)ﬁ; f 701 Frost et al,

dl neere

PCLYEL R0 TG -38{90Y); Sadfub bl aBGL ilvinuytothkn I9B4-91 (1996). For some of
enbodi nent, the polypeptide having G1T-111 activity ..

i thege mk@nmébﬁwgﬁwd“é’t@@% thezanygis; prareagly dreing tested:  Addition of
| i ' . i L | Q. i ) .
ST PO e B AR IRP ol B SOLIC0] by imresing
syt snEityeahdorurabgi ot eir@dating ynmbhocges. a Frest oattilnaGancer 80:317-33

G Siseentivdr yrirarda-t B SR B | PSR a e attack on
rgﬁg%ﬂé)iﬂ kﬁgfg%@ & s %ﬁi’%e%@ uﬂ&lllﬁﬁaﬁn!g ek oe e q’Eéép@ors to the constant

nt, the prese I nvention provides a hoSt cell
t hegioth@®) obasibodingi Deeeid., Tlomexgpes Soday 15ESt(18%B-

ucl ei ¢ agpd encpdi ng _a, fusion pol t,i.de havin .
[019 1EinT- I % éﬁ%fg’i?fﬁt’ yglgtn 8g@8}?8}61n g aPWéB%Itﬁi MCEERY i %]a)tclco peotivity of
daf@imudatedaudtat Q8 @ @HSUSerGRE Fc repRai sTehe ap@bodyePPioléin engineering
In one aspect, the host cell is englliineered Wi th

neieidss dareshownrtbatdtoyRe inferapirmainlygvidk thedrage r@ai@n@g e 1gG molecule.
RS, 2L AL L AP I50 93 BT A gl i Yocuivs
h et RE@eagfoslizosaicBirides Todglaitly attached at the conserved Asn 297 in the CH2
region. Lund et al, J Immunol. 157:4963-69 (1996); Wright and Morrison, Trends
Biotech. 15:26-31 (1997), suggesting that either oligosaccharide and polypeptide both
directly contribute to the interaction site or that the oligosaccharide is required to
maintain an active CH2 polypeptide conformation. Modification of the oligosaccharide

structure can therefore be explored as a means to increase the affinity of the interaction.



pol ypepti de. [0181] Generally, any type of cultured
cell line, including the cell |ines discussed above,
wean7asused as a background to engi neer the hpPST/IR200d/002888
lines of the present invent’/bon. In a preferred
enbodi nent, CHO cells, BHK cells, NSO cells, SP2/0
cells, YO nyeloma cells, WO 2007/039818
PCT/ 1 B2006/ 002888 73 P3X63 nouse nyel oma cells, PER
[()192]CeI I's AE G GRo16&N1¢ Sarfies BYOIN-HRIFY SlRloksochid¥Bin its Fe reglon one on
mammal i an"cel |'s, yeast cells, insect cells, or plant
o&abh dieave chaind As anpelyseptajeiouar agtbedy isi preduesd as a population of

nerate th neerg d host ¢ t e 0
S LVRGGLIREC R DB cFEbugle BT e ciren
edl%o@:ﬁ;@hﬁﬂieﬁ aftiche@kd he@lRoeastidiGsites Thé ymmmnmamomgauy found
1l activit i ncl udi ng a fusion pol ypeptl de E\;}
d@rﬁbﬂ Eegegite ofGsryn Iebcare shepnleohisdicngan, type (Wormald ef al,

zrog emz%?)S%é é% 61 élé@ﬁ \gﬁﬁ]ta PR ¥ &ff%!flté}ﬁm?% Sfilﬁt:'aeﬁdand bisecting N-

or sever a el c acl ds encoding a
Pt REREdsaitea(GlEgAS) Bnd lalvaaablmdeglgee roflferntigal egefrcsgletion and core
under the control of a con titutive

afuf’@?}’ﬂﬁéioél} yome studigs g{g@gst thatfhe gup r 9 éﬂrat%[?@wcture required for
éfl{eﬁ'ﬁdﬁg%eWﬂhni(ﬂl@"Mi‘lgb%cEﬁﬁld@rcbre "Jlmhd' ARG VREtRgiol 157:4963-69
syst ens

i scussed above. If several different nucleic
adiods) encodi ng fusi on pol ypepti des havi ng GnT-111

activi and co i Si t he .ol | ocal j zat. | onyi
[0193hf 4 hi%%ﬂ%ﬂ@ﬁbgg%ﬁﬁ§%?dm?5?1&%ﬁ@' oW?%ep %ﬂﬂn?zﬂﬁ.demnm;mr
COBRAtRAD ¥f tihdon d}d@ﬁtehoahe@ﬁédtlcsyﬁikﬁm noafElyf aftdvdm the required

may be expressed under the control of a constltuﬁ
pohmsa@handm dﬁfénmtlﬁé? go FeestiesprlEgs eaprgrigdrn thes cell lnes; however,

congr e t i ey,
e
detRobiones Dis: mmqw%gnehﬁbbmrdm awwadsnottseevedr that a rat myeloma-

Iaggd;gelidg V\ést?qe i&r}G b@%él\@nall-i §g§ &ﬁ%ﬁ%}h%&gg%?élcNAc in some of its
nggltébjfoﬁﬁ? ;i lefy eﬁﬂT d?%b %&%9{)&‘81%2 €r998y.1 Y& Yt cdll-derived antibody

I'n my be enp oy inds to biosynthetic
preadhgt & simitanem&aimal | ih, viter Aé&@l@pacmvn@a@%l@ﬁ'ﬂﬂrm antibodies
Al ternati veI

 PEugaEY et 5P b e T Pt dalP P et ifons.
[0194f Uncti aRe regi/@hae Biti Rt is odh ey Bf&&ﬁ%%lﬁw léVBB (ﬁﬁly|n$phoma cells,

engi neered with the nucleic acid encoding a
pahd fepthigerisi mAb GaT-high ARGG wetivjtynisythe abepneg of 2 bisecting GlcNAc.

| at o Cf, Tr C
Sirhed o Brbeldy TG A0 Rk MG R ey aitn patvay, o
Paise&idt GRAOE is ddheEnTall) Sciviehieh BiocTieai. CelltBiolc 64til 6381 (1986).
sequence of a chineri¢c ABM and which XPr

es
[0195b| o ogﬂ’mmngs sitlicy ersgé rfe SPIEl @B&l‘%oda‘a}gio Sura by pell ligg, that was
%ﬁ} n%rlf'r[egl za§| gi%ressa@n)?'é\ﬂ%ﬂ%ﬁﬁﬂ 150 MNANO Bifferent levels of a

t he pre e or absence of
ﬂnmk@ IGnTgHD gerfelanet/ine rﬂsTma@a)P astscels Waﬂz@retlhetelcl@'ué | 1%176-180 (1999)).

t r"l“%?ssggplrc?;clh%gtagfshng %orutrh% 1rsty t1me % correlation between expression of GnT-III

and the ADCC activity of the modified antibody. Thus, the invention contemplates a
recombinant, chimeric or humanized ABM (e.g., antibody) or a fragment thereof having a
modified Fc region from one or more amino acid modifications and having altered
glycosylation resulting from increased GnT-III activity. The increased GnT-III activity

results in an increase in the percentage of bisected oligosaccharides, as well as a decrease



expression of the respective nRNA transcripts in the
host cell; and (d) detection of the gene product as
wOore@3s®was by i mmunoassay or by its biol ogi cal BCT/IB2006/002888

[0185] In the first approadh, the presence of the

codi ng sequence of a chinmeric ABM of the invention

and the codi ng sequence of the pol ypeptide having

GnT 1l activity can be detected by DNA- DNA or
?@r&%ﬁﬁ%@@f Zﬁ&ds@"ieéﬂ&iéﬁ%’npfﬁéble@r bf $WeNABM. This antibody, or

nucl e de 2007/ 039818 PCT/ 1 B2006/ 002888 74 .

s&@gmm etberehfit hasr inctresasl gowesenter bindinge sfEnty vod dewpangd effector

uenc i.vel ri ' j . .
é(g]r eﬁ’].[ﬁgg% ﬁ-ﬁ 1{1Y16é1¥181é S %1569 g gpépoaggihg&}{ ﬁgérhé/n% b¥Pfusion proteins
i fegPRRhASS bquival@t t@ thelFegtgisy Hf antmaasg]biulins.
|dent|f|ed and sel ected based upon t he presence or

RN SN L

resi stance to _ net hotrexate, transfornatlon phenoty

[0196]occl uslotheguegdesioranss iteh ABMy, 8E theopiepent inygngion can %Srused to target
C&AIR Vd I)I‘ {nh\%t qut%&gl%@@ﬁ%@ﬁ fdoefntlgn L |Eé/lcglfls ¢ essing the desired

i hvention, or a ?ra me er eo e codi
sagigencen bé tatrgcﬂterldbthegtdstie oh ﬁmrapgu@lp'urpbsesadm oué¢ agpect, the ABMs

are_inserted within rke ene uen t he .
P PR PRBHEIR P Dt BTH EHYL (R FLREth PG anigidipg smple. In
SSHHRRCEDeGAN the ABNDJfT ih8dpR¥ent NBvARIRANSM BE UsBE to bind antigen-

marker gene function. Alternatively, a marker gene
cerpressing cabie ér vifrota e wive \fplt, H gt,héentidignting edgigstiassMore Partlculaﬂ}’,

SR80Sy S 3B v 0 R i 0

S e@tiRARAnd of 4REASBIeDY) tabettdi@niBsk &lpréstingespdnsdstraction.
i nduction or selection indicates expressions of

[01971: od| ngTh@é@é\ﬁ%@f {5 Prasent AR PN £376bG Higd Alans o %&ettaﬁikﬂl tumor cells
acri tﬁl%q‘%%%aﬁ falsB I?)% ug?(L Mp(gﬁildn@ﬁon Qﬁ’eﬁ' a{ﬁgapﬁ“b-ﬁna{el therapeutic agent

the roach
t t@ﬁﬁﬁrh@ﬁammbmamm Vidr yexbmiplet, Itll& AN ga:tl églusnd ali cbﬂnblnatlon with

ABM of the |nvent|on or afra

C @t@pqliaéd 9B ﬁ%\f%qgo%q t@ﬁ@%ﬂp&g&@ nt t et %I?W |r?c}1at10n therapy, or
aﬁéﬂ ?{4[ &%Jl%%dtﬁ? 1@%@@&%&%&%&3&% dg' 'o%%)hﬁ’ Nis3Rc3edéSo afRhphokine or a

can i sol at ed and anal yzed by Northern
bhnnonmhlbgtoay provdk thaom|fagdelsvety of ilee thedhipaytic sgepldedlss site of the

of the ABM of the .invenpti fora nt there

FRICPRBIC OBF BN Bk EMERY i YRERCT bl Ehgrime importance
Garks (1) im@finbioxing &%njﬁgeftéd SIHhBTABII A Sylobski€ afoiety) and (2) labeled
Alternatively, to nucl ei ¢ acids of the host cell

mésrg bradiskabeledt enzyarrdlabelsdyerdfltaspctngmeileholed) i M dnstkigh the label
Ploqt\)/ﬁ es pag%%%%] fo% 1deép§1tu£g H%:@ogﬁs@g)g% etgﬁthﬁclﬁéep ﬁf‘eslﬁﬁéﬁh ABM. The

| INBMIOkag bE:@MeWsed i1 1rﬁﬁ661‘@|sﬁ thsoug shenatubil obmplement process, and to
i mmunoassays_such as radi oi mung- prec |tat|on

e iAGTRIEL With it odindgpraden ytotere 0%11§é1qrmﬂ PERALYI t i mat e
[0198] est Ofl“h% h@}dé‘tﬂﬁfﬁeﬁﬁne’cy of the immunotoxin may be a cytotoxic drug or an

enzymatically active toxin of bacterial or plant origin, or an enzymatically active

fragment ("A chain") of such a toxin. Enzymatically active toxins and fragments thereof
used are diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain,

alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolacca americana proteins



of the expression system however, involves the
detection of the biologically active gene products.
w@wenaasion And Use OF ABMs Havi ng | ncreased BPEETR2006/002888

Function I ncludi ng Anti body8 Dependent Cell ul ar

Cytotoxicity [0189] In preferred enbodi nents, the

present invention provides glycofornms of chineric

ABMs havi ng nodi fied Fc regi ons and havi ng increased

gf’ hegt pAPTIU %H'E(P-S?ChUﬂﬂoﬂﬁcé/\Qlé%@ﬁﬂ 39888, curcin, crotin, sapaonaria
CT/I820067002888 5 anti body- dependent cel | yl ar

wfficneld eildbitorGeplosyy ImatogsHin nfgﬁtﬁ'é@ﬂ% PhEROmKEIRH R ggomycin. In
haS be%g) gr eVﬂtOHlS ! XB%SS é Qﬁgu a?&? ’to Gndhil mUle%ulepé’r{tﬁ:Qﬁcer drugs.

g ﬁncorpora ed & reference I n
i(L‘@nJ@%h&d:sf ef Yhe [ABMIOhndIsieH egtotdxic ahmetnés areconfleigmingda variety of
nonocl onal anti bodi es (mAbs) for Iahe t.reat ment of

Sy famctignnd spiofei afRiRHE a"\‘gén?se ey iof| el EFESHF agien§TOE: 1T

At HCl ti t
1@%@&% Q(slfggg{és 0 Hﬁ@c{esteﬁ’. wcnen%r&ﬁgetogy cfl_iﬂgrgg : 1 ac ive esters
(sL@R 3} disudcinimidprsuberaten eldehydyasech dsgghatareddehlyderbis- az1do compounds

ﬁsglg oi@i\é q%f(ﬁ?rﬁﬁlﬂglbqugﬁggpyf%gﬂ%%qi \ a(rhé%%ﬁﬁlglrdengatwes such as bis-(p-
%Qﬁ&%ﬁﬁé&ﬂ%ﬁ%ﬁ@%&%@&ﬂm iake® suan @y 1d8flene 2,6-diisocyanate, and

unconj ugat ed mAb,” a hunani zed 1gd tar getl ng. sol’i d
bbieastive (flnorise ¢emspaind® sugkeps slh%mfh@rqﬁ! rigitregenzene. The lysing

results hase | 14 I I

W}Fﬁﬂm Oﬁg@ By 1o i%ed( %89}1}% Tl fa %P?ﬂg(g% (¥ ABM. _Additional
a6:End) e kovRX i @85S att, iah evideheedr ﬁspgqtpubdashed U S. Patent

tum)r cells and the anti bodi es nedi at e potent. tunor.

dAgplicasion dYe- BW%@k@éﬂ%rln%wrgtefl#exﬁnt byrefergpeeip ity egtirety-
: [01991 N conf ask e Ak gr cl’ﬁﬁi. B YBRbELITRRY WHEN of MR invention, is

unor Speci f| Clties "~ cannot trigger effector functions
oéorgudatédcioaivin Aatheinc Mdsbadmntagwusb/athey‘lqméftham iF dgghycosylated and

ﬁqwa{%gﬁdhgqrcg&q eiefgglbgéﬁ %@@%193%251@ gﬁ%%% etqtﬁ ng maklng the ricin
mﬁﬁ]ﬁﬁﬁotﬂﬁ!ﬂ% dadiiHacin Vﬁét@akét% SH@;E@DABSF 1998 %IgﬂPtﬂeYeby incorporated

being tested. Addition of cytokines can sti ate
ahjzréfexx&;xeadependent cellular cytotoxicity (ADCC) by

o20] D188 P b DG UTI 048] 5P RB puoss, o

Stbdjsat&t wl t 1cd11y béfﬁﬂﬂéﬂttdﬂ eHe. cell SulkBé-19divfrh 96 LonckiEdTion of at least
alytlc atta(}:’E anti body-targeted cells, .is,

t aIPCQJg dpadl. Liﬁmfoﬁnwg’ql%ar@f mp@quo@yquglsprg@gbfoé i, vigrg ysg are not critical.

NP (6 oA R ppin modom i

bﬂbrrﬁallmieemﬂt @wtoxaﬁ@rm@cb\e tead ibyaoeasioADGermiques ite fetermine the
of unconjugated 1gAs is to engineer the Fc region of
tﬁ@sﬁ?ﬂel%él&ree A% engi neering studi es have shown

[02013 Eat F%}éaﬁfdu@ge‘araﬂ)%be @gﬁbﬁbxi’& faﬁm?ﬁ&rnﬁc@tﬂ;ﬁ:a[ R tRIAtiRE cancer may be

ecul e Cun | mrunol
1madé %&&oﬁﬁg@ﬁl@@)adlmm &ojopEd9.B., i WdPrdo al chgneric, glycoengineered

' eA%Li\/Ir ﬁavmg substantially the same binding specificity of the murine monoclonal

antibody. The term "cytotoxic moiety" as used herein is intended to include such isotopes.
[0202] In another embodiment, liposomes are filled with a cytotoxic drug and the
liposomes are coated with the ABMs of the present invention.
[0203] Techniques for conjugating such therapeutic agents to antibodies are well known

(see, e.g., Arnon et al., "Monoclonal Antibodies for Immunotargeting of Drugs in Cancer



presence of oligosaccharides covalently attached at
the conserved Asn 297 in the CH2 region. Lund et al.,
wq 20070880l . 157: 4963-69 (1996); Wight and MoPCT/BB2006/002888

Trends Biotech. 15:26-31 (72997), suggesting that

ei t her oligosaccharide and pol ypeptide both directly

contribute to the interaction site or that the

ol i gosaccharide is required to nmaintain an active CH2

p hé% Lg rﬂ%%Q}S}’B%z%kibBBzes Magdiddneat TRRa l}gf Refield et al. (eds), pp. 243
aride structure can therefo be explore

a§6 e(AﬂamRs Itiss, iIncr €9859; Helistadihi ati 4ly "Fintiblodies For Drug Delivery", i

Bt g e (4nd ) dritten 3R Trddo - 62353 Qtarel D

Ofricd q@@% hﬁ{drﬁ@s"AIﬁlbb&§ Fri&8 DO Tyt étBLic ONger®ATH (MY Therapy: A
chai n any glycoprotein, an antibody is produced as

aRpprf aini Manesflonag IAnsibediesris4nRidlnsistlahed CRarcahAaplications, Pinchera

08 YRI5, I Sl 10 o oo, g o

TPﬁ)p@i‘tieg 1) geLeves (0 Tih g fIBﬁmr(Qir?f@éaltaé" SfIoimnsiol. iRev. t(h?el 19058(&982))01
of serum 1l gG are of co ex bi-antennar &‘F’
[0204bt g . Still ppthein dhsrapauiic 3@13118@10318 forotdye) 4 f at owventlon include

t
AL A G S48, o i

t esnviertialg zgpdodnigcm;d aactytotnxmrdiug amdethefusc: oﬁ’ghlataantimndy Soryee conjugate
studi es suggest .that .the m ni ma| drate, .
S CRIVIPE Oth fepdRIE PR P BaERGTRE Kb G By papat at the tumor

Okﬂtagééwé: aSérQ@r &Q{zepré&%zﬁyc&& .Sci. »Us*A mm 46 (1988); Senter et al.,
(1996) [0193] The nouse-

hé‘nuceeeredmlw ¢8:5289-5792 (1889) gediSeniet, Edé’EB Wy4:aR¥ 193 (1990)).

f d
0208] g SRR RF P D P AR ek ABHAE s ue, it
d@h&frﬁﬂ% L $n #he présefidd EfSconiémerd X§Y SSRewh i 4h doibséy dfigl or antlbody
ovve

l'ines ver, lack the bisecting GLcNAc found in
| mnarﬁggmggte; ﬁo SSRGS | tHmer qeils efrcgm glhe a‘tpone marrow of cancer patients.

g ch(?@e? t?%ﬁts %é&o%l‘? 2 c‘(#oms? Bdne I(?u 19w %{ﬁ%ﬁp géed dé@tf\éha by treatment
( G&M?Bé’ h:htiﬂi'd)iy@ﬁdi the&darmvb uﬁesﬁdlh’agk @te Mapatient{oavpe.gf Ratsay et al., J.

coforms. Lifely et al G ycobi ol ogy 318:813-22
%{mmml fgé?t) BRI ved anti body reached a

[02062I m | aig;ARXHyTe flsfnV rBfe?h @gﬁ;gqﬁﬁé Y ﬂéa¥t @ a%é@rﬁﬂfigﬂé region of an

nti bodies pro uce In standard cell 11nes, but
siABMfdfdhn fdventiovinedrio iabmyt « Omedonallatactve porfion @4 second protein

The .CAMPATH ant i enlsnrrm resent . at high |le
o TR ERBET BB T & & HPEPRNPREF PSR L et o Yreat human
Algggi@g{al Mk, i N the absence of a bisecting Glcl\lAc
Lifely et al., G ycobiology 318:813-22 (1995). In the
[0207f | i nké“@egpxywéynmntm pravideaye methas §§cs¢1¢rgwé>'c kiding gumor cells

%gar%gkla Gzt%gl%tl ‘tlgf%h@)g%1 %%?hé)\(/ii%gu gﬂﬁ?%ur %Sechununoconjugate (e.g.

S itiingmaidto-HayEthe Goreatictowlinedid @lhod delle, THebeatunmszells may be from a
previously engi neered to express, in an

ePUBRRSRICIOMEgu| at ed fashion, different levels of a
[0208] Additionally, this invention provides a method of treating carcinomas (for

example, human carcinomas) in vivo. This method comprises administering to a subject a
pharmaceutically effective amount of a composition containing at least one of the

immunoconjugates (e.g., the immunotoxin) of the invention.



cloned GhT-111 gene enzynme (Umana, P., et al., Nature
Bi ot echnol . 17:176-180 (1999)). This approach
we@gdoalobisshed for the first time a correl ati on PEL/006/002888
expression of GT-111 and8 he ADCC activity of the
nodi fied anti body. Thus, the invention contenplates a
reconbi nant, chineric or humani zed ABM (e.g.,
anti body) or a fragnment thereof having a nodified Fc
[0209{1e9! ONff & QAR Asct, TRE ErRAAidIPisedikcdtoandi dnl ©djrb@dsmathed for treating
aving altered glycosylation resulting fromincreased
Qe prolifeagtianvdisgrdersiysherein ctmed asaviater| antigen {5 gipressed, particularly

results i.n .an increase in.the. p 1S
o hgsun st Aob SSLGRREL pitiddi®isP FRERRATR S esBl PR S piprpressead,
Péothprisifld) 8dBed&he & Theripettiaalyesfotivagmontit 6flaoABM of the present
residues, in the Fc region of the ABM This anti body,
omvetticigfedumanspbiset inpsed thereeased Fc recept or
| ndi g A fd Nl ' &hidPBy theBMs of th
102100 37" Gty bl bRk ERG RS ol pe e PPy tbBMS of the
f piesdiR nhsertiod. Hxamples prfodurehnell poiifratiinndisardesgingtude, but are not
that i s equivalent to the Fc region..of . ) . )
| it o Bupst AR plePulinstis. RRUPPRLIGTiS gifotdgsy paraproteinemias,
P e di $hardyed, hadsdentirdiie MddysyMbudiRemia, Gaucher's
[B‘%&Hﬁfa’ %ﬁ&?ﬁggb’r ggé%rgt }tshense,’ the eAI.3lr\/ls of th(ggk?)r esgnt )
| Disengd, bistioaylodis and ey ther aelferoliferations disease hasidss npeplasia, located
vitro that S?%g{.esi 6 desired antigen. The cells
e XTI HEE APRE antigen can be targetted for
[0211fi agNO$ bEcoRdankh &FiaP Bt fractiReIdIaERSinvértioa] theasipet malytte a human,
ABMs . of the present invention can be used to detect
t Reuipe.cesive hovineneuging game; Frligesadpiven sublecki Qipgrwarm blooded
a5REGL: b MR AN leuRkgRENt [ nvention can be used
t nd antirgen- expressing célls in vitro or in vivo
[0212f or, eTWe, subftentimfentiad ifonhar ploaidge trhethodsMboreinhibiting the growth of
particul arly t he. ABNVs of,thequ)rese t inventi 9
baumae ey dSllscikeading iBRmeT i LR gl AR 250
apy | ! | bRIpREE hdiBinYsterii 8 %he Sibject an effecti t of
aﬁ ?g‘?‘ﬂ?‘gx%?%géﬁ%"‘%é ,[erfp?ior destsf%é%ir on.e [ Oieé:?]an%hgc Ve Aot
ABNVRARNI cohmpogities efitheiimmeatioin.on can be used al one to
arget _and kill tunmogp cells, in vivo. The ABMs can .
[0213ill so b&t sBRAHY Ctﬁ?ﬁe{?ﬁ%tth)tnthwHr??e5ﬁ11ngﬁl?ﬂo&p?rfcg{rlgasses pharmaceutical
t REMPRGHEAS cBBBMHations) ahd Rthdild TBA tHeA AN TRor PréPhylaxis of cancer or
exanpl e, t he ABM5 can be used in combination with _
stfemuse th ¢he trortmsnt oo waophytaxis At PIREANSEYYS LoBditigy or lesion. The
chenot.her apy, radiatjon it /. ' .
o ntiRg e pies PP pRe BRBRbonS or 2R ME HEANAPRE Foonytaxis of
t Quihah YWEHEAKACKS sBEh 8s mEla®ad 4d dantas yf (e diddder, dedimrhead and neck,

for delivery of the therapeutic agent .to t site of . .
t [pencreass dinge PECAStT Ao AP 19gaPWsals 2Pf éﬂé&m rﬁ?f PHpLe, the invention

AL 9t RO DR B BBt s o cncrs
meielt 39 hvanth mAligdaabies,ed for(wsedn theatatrheielr dophylaxis of a precancerous
enzyme- | abel ed, or f] uorochrone-| abel.ed) ABMs in.which .

¢ KEteiBR Pr IoptonPRBESiE GRS AP TT Fibgh 2atEen binding
C?ﬁmkﬁfé‘@ 8f %edeﬂ?féﬁgﬁio&l%dlaﬁg}ﬁhﬁgceﬁﬁ%llyu&epté}tﬁ%aﬁﬁﬁ The cancer

al'so used ‘to 1 nduce |lysis through the natural o
c o eeyefnt expmydesisng aambet, mon small cell lung (NSCL) cancer, bronchioalviolar

cell lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck,

%ﬁr%%‘r}e type disease

cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer

of the anal region, stomach cancer, gastric cancer, colon cancer, breast cancer, uterine



interact with anti body dependent cytotoxic cells
normal |y present. [0198] The cytotoxic noiety of the
WO povassseXi N may be a cytotoxic drug or an PCT/IB2006/002888
enzymatically active toxin8bf bacterial or plant
origin, or an enzymatically active fragnment ("A
chain") of such a toxin. Enzymatically active toxins
and fragnments thereof used are diphtheria A chain,
NERREN gél@ﬂloﬁfétdf\fﬁe FA18B9E Ribes, Qariddid Hehé ndd¥¥dtAum, carcinoma of the
exotoxin A chain (fron1PseudonDnas aeru |nosa) ricin
Acarhixi carciabmiarof thecvaging, carcitiewes iofi the athed, Flodgkin's Dlsease cancer of the

“DpBrRE Sotton of Teut ol Rlif pofidiod B8 culeBBb Hgmagapeer of the

P@E{}fdl@?g@a@ﬁ/ QARRBBBf theBpdriiiftbid PARY,| candetdofRAE-a&enal gland, sarcoma of

monordi ca charantia i nhi bi tor, curcin, crotin,

saﬁb@nwb gancst fof cthe airethra; §AAdST (08 rthe gisnisnprpstate cancer, cancer of the
|

mﬂ%ﬁgeer 051?9'8 é)?ftrfé% Itk%‘l}%ﬁ £ ;&;%gmg%é% ﬁ%a egﬁ? %in'afn[a &F the renal

npélesy h&s@ﬂélhcﬁﬁi]d&lpaﬂbﬂgﬁar cafiodt] bijiale samder,t dheorABNr andte leukemia,
SUCh Cyt ot oxi ¢ noi et e@ are nmde usi ng a varl et

Vi Bymphosgas; ge BiSi ‘?ifgthég‘@m ral n@%%ﬁ@ger%](gﬁl&,hspmal axis
r RAAGEL Drh CstetnDl hollal; nght% faé’cﬂigl:é' Hﬂ@tkfoﬂﬁé | YaldcyRaR! schwannomas,

i mdo€esters such a pimdate HJ, active
espeaklgmosnias, hnmdulﬂmlﬂa&tmm nndyﬂlglembssrmuemom @e}iy@ecsnomas pituitary

such as gl rald bi. s- azi do unds such as
o pdeno s R B e A o 5 ADuF BRI € combination of
depd \Sf”iﬂdf@%f S1:Y Eb&i% &Uin8erb.PThe precancerous condition or lesion 1nc1udes for
di azoni unbenzoyl ) - et hyl enedi ani ne, diisocyanates, such

asxanaply) theegUB-Wbisoey af oral, lenlkplaki, sackisid herafosigoispige keratosis),
ds Such T
I ygtg?:%c%rop fl‘tl)'loq% a(§)§ ghe %o%II o 8L ?m‘é éas(?ﬂl@' gﬁl?é?ﬁp ﬁg&:iaas a, Qﬁenomatous

oxX1 n ol ne

f- aagpmid, (hferdiherABl\ﬁlpoM@bﬂ i &ﬂaﬂl c&maf opynd&trﬂet GINREC), Barrett's
are known in the art, as evidenced in publ i shed
Uessphpgatse Pladdoxsyyprlasit. a8 PRSANCSHS COH: a@dltlons

[0214? ncor pel &Eﬁglgh %El}r]’g Qé{r fs esfe?ercfeﬁcﬁoﬂlnth‘et g?ﬂ%g tcbﬁs%tﬂlg of breast cancer,

0199] n on a chineric, oengl neer ed
ABMddér daneeri hweln&lrmnk carmer (Skllmj Qagadzre;jancoeatlc camces, luh@iancer, ovarian
Most advant a eousl the ricin A chain

dEHISFESS FrahTa a&?ﬁ&l&%&éﬂ NGB PGB

[02157€ans. The A4 é’s"éngﬁgﬁﬂ)éééutmﬁh? %@céiﬁaﬂf@'kisn&nﬁglh?ed héieth to refer to those
i munotoxinis scribed in Vitetta et a Sci ence

238mm0@818( 1887y, chmpetifionsy sod/podesage forbys Witk era gathin the scope of

f S?Ufkﬂ] Ig%g@th@g%p,ps&Etggle fi hrulgs% r1]r(1: goﬁlil ug V¥lﬁl 4he§1| %Jks YrhliBan beings and

t wiingM hitHoat agessive aokiory,Ctilation hﬂkﬁr@cnfsdpm 8t other problem or
concentration of at |east about 10 nM _The

f epwilieationn camenersateoith chireaserable |b6ﬁeﬁt61zsk| thm t Agy conventional
U%Srrl%g ?xﬁ%ﬁa\}ﬁ% %F: Gl ized AQUH e fn?dft%ﬁﬁl abh %@ %ﬁm@ 'bf inorganic one

conpatible he C ‘ture or perfusion ne

neninglé Yorbetetsd,epbrciyiicdtior matqatarﬂyadlmmsaaﬂorbySmtable carriers include

conventional techniques to determ ne the Pr esence or

d&tptde ggkating gawy arabic, lactose, starch, magnesium stearate, talc, vegetable oils,
polyalkylene-glycols, petroleum jelly and the like. Furthermore, the pharmaceutical
preparations may contain other pharmaceutically active agents. Additinal additives such
as flavoring agents, stabilizers, emulifying agents, buffers and the like may be added in

accordance with accepted practices of pharmaceutical compounding.



[0201] As discussed above, a cytotoxic
radi opharmaceutical for treating cancer may be nade
wbyoocosysugjat i ng a radi oactive isotope (e.g., |PCIV[B2BU6/002888
to a chineric, glycoengi ne@2ed ABM having
substantially the sane binding specificity of the
muri ne nonocl onal antibody. The term "cytotoxic
noi ety" as used herein is intended to include such
[0216]' SOt Ogﬁsyet[e&%%} ehibodfin ethe qa@&ﬁbﬁ%tatesl foPAS AME ABEGding to the
h a cytotoxic drug and the |iposones are
cpmmu imiention Her ABMSs af mehisaiperls dntpartinplast fop ise [ Zb@]trea’fmen’f or

HEPRYA oo i PloGoPt 13 h B ReAAREPRE HrbAGE00P df Brecancerous
Mih’dﬁiﬁno&alesﬁﬁt ThoguRsr bk Henmrnaiaar;g@tlun@ cm‘fcef,)rnmgSsmaM cell lung
Cancer WD 2007/039818 PCT/ | B2006/ 002888 79 Ther apy

| G\I&@pbo@anéermbrmhmlm aiscelhng£3uest. TPRS eaRger, rl?élil%‘f?aéwocancer skin
e [, 6 S

}_éa[n?%rf rcéﬁc%? of ’tIFJDRea1 ?’negg dmg@ Bhrhfa% 1|l {/}fée}a?&’%% er]benne cancer,
C@ﬂatrfamdaﬁ&rﬂ‘eugl Deddey, emycef ZdﬁdheEdn@l regiotn,l sisloachetanaér, gastric cancer,

), pp., 623 53 (Mar cel Dekker, ﬁ &1 ¢
wr&elpeancel;e\hfqasfoc@y%awﬁmmaneﬂ ef;rPlaP% %é pijan fybes, carcinoma o
C@%C&@ RELARY M&OIB&‘()T% cerviX, M%%nﬁ’i‘@f th%n{'alg}ﬂﬁd Ic@&inoma of the

I ol ogl ca d'inical Applications, Pinchera
etrulsth,. Hodgiten'y qu@pse 4%e5@5th(eleg@ﬁ)a;guan@nqqﬁmf plee emal}jntestine, cancer

TBE %?P@g]pqar al If)gsgen{_\n (?aﬁl% cgtI t?lx §or01 e{il_,tgclzaglger( i%@% f}a?a&ﬂ%md gland,

[ Ofedd ofsﬂde' ddr&fahelant) h@f@mﬂbf §ofaﬁm&ue cadncenst theruréthe, cancer of the
ABMs of the invention include conjugation or |inka

epgns hgstate caanesitn eanceDpAthe il pdlegueagicer of the lgqiﬁeyng ur%ter renal cell
l?lﬁl%a carc%%ﬂ}\éhtgft fh@gfeﬁ‘abg;{&%qg Ugl ed i diofhal ¥ }?4’[6’8%![1&139 lchiter, biliary

e use at ant enzyne conj U

C Gmbﬂ ashiréiic \bir tabutehieulpsha ey W@cﬂm i@em;ihotrtae peapibsog ¢fothe central
cyt ot oxi c a ent at the tunor _sjte

Sanvens St (B sPimahgh Mg e RS efgiastoga multiforme,
( 1C Q9 n 7. 8 %

(TI8% %rt ! §c§gvra]1tﬁltéorﬂ£s e eélg%\?ﬁﬁfas ?ggcﬁi}%)%ﬁs%gngg,)l)ﬁgmﬁ%x as, squamous
Stell Icamnmhhie,r pitiitary péatonzs useludorg tdﬁl@cfABNNelgfons lod any of the above

i nvention invo] ves us ei t her at ed
pFECERe &7 ¢F ey 1EBL on8 Irora]globeaf)? %lg Jg aﬁ?“FCS’édyITB? l])éeca:ncerous

Ok oiibrPO¥sioh elies A0t sehdifte, tﬁ@gr"oﬁﬁ'ébﬁ@sﬂtiﬁ ofe? |1éu$(op1ak1a actinic
fromthe bone marrow of cancer patients. cording t
t kewtasispsolat heratosish| mg@u@r@mlm olothe Wﬁ&ﬂntﬁi 8¢ Ee aa@kc epithelial

v V%é%%ﬁ ‘gat mepo St #épﬁs 2, he fagp%nﬁ&%é%‘; c%ﬁ)rnr %%ﬁcer syndrome
(HNPCC) Barkéit's dsophupak, bla(ﬂéﬁdysﬁﬂasﬁSar((ﬂﬁ%&)&ero[lQé’@ﬁl]:al conditions.

mlarly, a fusjion protein co rising at least.th
[0217Jmt | geﬁrﬁ)pqthyn GGG 15f selggted R}‘inoﬂlet Faup ﬁg}éﬁ;ﬁt}ngnof breast cancer,

J %iﬂiﬁ%‘ éa?lc%l héa%a%tneﬂk BAREL, 'sﬁﬂlaéah}feragﬁﬂc}‘%tle Qbhde? rluﬁé céhcer, ovarian
second proté aving anti tunor attivit e.g.,
| yamdeglcoton canc@npmsthmcamer dadnd@recauwdartdd)rame:ancehu man

carcinQma i n_ Vi
[0218] Yet another embodlment is the use of the ABM according to the present invention

for the manufacture of a medicament for the treatment or prophylaxis of cancer. Cancer is
as defined above.

[0219] Preferably, said cancer is selected from the group comsisting of breast cancer,
bladder cancer, head & neck cancer, skin cancer, pancreatic cancer, lung cancer, ovarian

cancer, colon cancer, prostate cancer, kidney cancer, and brain cancer.



[0207] The present invention provides a nethod for

selectively killing tunor cells expressing a target
wW@rao7®a9818 Thi s nmet hod conprises reacting the PCT/IB2006/002888

i mmunoconj ugate (e.g., th&3imunotoxin) of the

invention with said tunor cells. These tunor cells may

be froma human carcinonma. [0208] Additionally, this

i nvention provides a nethod of treating carcinomas

[0220( f OF YB3 PleforatilyMBAdC AR BTRShe! MolkeHR- is Théed HPhh@rapeutically
conprises admniStering to a subject a

pifrctisie empingtaldny abdiftd ot mghkgdoraboitt 16fmglkgonposi ti on

022§ RS e SRS B 08 B AR e s et n
20RihOFRRNP et VeBARRIG! R6AGB8ut B n{MZDR]abbix 12 hpfkkher

aspect, the invention is directed to an inproved i )

[0222]ret hodAfser mareapiciyablielspidpsaid patigan dipdng gpglepdle is used m a
erein. -

PPl YR RERALEE S BOA O Tl b SIRRESES therer, |
[0223pgn_0r NMAlldoy neospr pﬁeﬁaﬁiblgr,e.sgi_d Q;lu'lﬁr an?%assb_émt)ing molepu]jefsimglsed in a

admi ni stering a. therapeytic ctjive ampunt ~of an

Alrpr UGy st ammﬁami AUt 45 e Dotib) He/ken
[0224{;&‘:"d t RRSSP %efe%?@%r idS'aHﬂi%&r Mﬁdir%g BRfect® is used in a therapeutically

roliferation ers can also be treated by the
ABffictive atrivent gfrabeeint.5 mpdlemt i on. Exanpl es of such cel |

s | SURRA ShRSESET S Bl 1 SSh bl | Hrpenicany

digeitie afouRPERBLRL £5 aMaASs,  purpura, sarcoidosis,
Sezary Syndrome, Wl denstron's Macrogl obul i nem a,

[0226BaucheAlsy mpptsprafseablyssid; antigen Hindingamologhlp istused mog therapeutically

proliferati [ si des neoplasia, located in
aﬁﬁgﬁggﬁggvgﬁg%¢§?§$§%g§gbve. [0211] In accordance
[0227E'i t h t Mae BMtdoasositiohbf thiertiresiition tan bb edmirijtexet! using conventional
e a human, . .equi ne, pgrcine, bgvine, nurine, canine,.
{ Erodap of aRainTHAN SU IR S ok HFnitelon BHBYERYS, Tirapetitoneal, oral,
aﬁ*t@r@]‘ﬂ?&rﬁﬁ @ Rnihfdhi; gir%](ﬁllyt S hdMER RraveRikZldministration is
The 'subj ect 1 nvention turther provides nethods for
i phaféardd. ng the growm h of human tunor cells, treating

o228 "%y e 2P e B TR e e A of
agy iRl &R RGpleParkf ForSUBh&Lhy RikiRE E@ﬁﬁtﬁ%@g]@ﬁ?iﬂg thédesired degree of

an ABM conposition of the invention. [021 tis .
appatyentith toptieedl opkarmatraticallie Jseepsdne danvesmt ewgipients or stabilizers

engonpasse har maceut § cal j ti , .

R TRRET SR R R B 08r, FOTRERHL B3, A, 24, 1950 in the form of
PIRIpANIRE T forRiilfions &dr afueoli®r solgtonsn Adeepthlbleatareists, Gsxcipients, or
prgghylaxis of a_precancerous condition or |esion. The

| BiabiizEsraTE Mentedics t FRsipieit at fheatlosagrspay eqnspairatigps gawployed, and

o B s B 98I 0 2300 U B G006 i
heassbrisio dcidenl methionine; preservatives (such as octadecyldimethylbenzyl ammonium
chloride; hexamethonium chloride; benzalkonium chloride, benzethonium chloride;
phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben;
catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less
than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such

as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,



pancreas, |lung, breast, ovary, colon, prostate, and
ki dney. For exanple, the invention includes

w@banrmsesetit i cal conpositions for use in the trPE/m006/002888
or prophyl axis of cancers, 84such as hunan
mal i gnanci es, or for use in the treatnent or
prophyl axis of a precancerous condition or |esion
conprising a pharmaceutically effective amount of an
aftdceRRides nﬁﬁ%her@ﬁ%b%ﬁ#ﬁr@te@fncﬁd&lg%lﬁﬁetmbﬁiﬁ@@tdr%x@ﬁg chelating
a pharmaceutical ly acceptable carrier. The cancer may
mentfsosuchx@nﬁDéTA | snggrscsneb eds, sureescs ﬁwmt@eltrehales@ or sorbitol; salt-

br onchi oal.vi ol ar
OB OB i B Bt SCUURe ar e i el g e AL Blotein omplexcs);
t fh/dPeA6h-Rinid) §6factardylsaEle QY STWEENTM A GEURONIES EvIoo® polyethylene
uteri ne cancer, ovarian cancer, rectal cancer, cancer
oflyedddPBGR regi on, stonmach cancer, gastric cancer
col on S PRP8L8bject to treat
92 SR B AL A ABEBREL P b v

f @ikdagp iod lidoudre chatatetized by abfiortrhd terpetoantigen wntivity, such as a tumor,
carci noma of _.the _cervix, carci no of t

¢ va
ceifhr m 6 if Rembiatign thesgicrvivs By SSAtES. §aieBptigapentic agent
{lﬁ/ or- 13 BRAGNS tmerARCer Rfitablae cﬁ@iﬁb{hefaﬂ&ﬂﬁzt ' £g%ntsc 3dhélede cisplatin,

ocrine system cancer of the thyroid gland,
cdowoeubicif, topetefmr aaﬁymil drinjilastide, C@dm@tmoandt diepasiiieenal

22020 AR, By 428 o 3 SHEiafBRF e PR it

bf\aﬁ}j&ferap%anﬁﬁﬁo@h fildeinklodi@y fof thért@éaﬁhentrﬂi#pogaiﬂnaglobuhnemla
carci noma, carcinonma of the renal pelyv

mBél6t hag smggbempimmgq h@Mealpm@(bmeé@peugq: |apg]|1<‘3;11:1(=313§1 pthe treatment of

! i el
ﬁglg%(itlgé g S Amb OIS Bl Res. DUIRROGY M m)(\%@‘l&)@vg J. Med: 326:107

ayies?2).t th@pslyclonai speaﬁaﬁbg fouaddn tighst prepastionahave been demonstrated
nunﬁ@l@lgﬁl Je%nng%%%égg%gg }:hﬁdql%ls g h eg ﬁ)g N I(g p?gg gxammTe 'TVIG has been
CRLG! BY gﬁg?h}@b{léj ' fﬁgﬁfnﬁ 3 ugfg(gc%gaacgen{sn Ghd!dh N@he' 8EJARCAOLY necrotizing

Versi on cancers, or a conbi nation
oflernciniéis OWl&l‘ﬂ,l'Ie ed]., tSnienanB 24BN 828)s Indﬁpenctﬂné chileser antigen specific
ion includes, . for

cohests 19g Tos vETbarosiien R SR Le e o P R REP o rly Bfibuted to he

( SRnho MEH RIS (RG) Fcpﬂ(ﬁﬁﬁﬁé? eTHé’s‘é aBaVYiBS Rkt dppHed @rahe treatment of
or rectum gastric i thelial spIaS|a adenonat ous

dysphas ﬂg‘*’mh@"mem TPDc(ﬁBbfltG}lszwszl cbiesiat &208:@P81); Blanchette, V. e
ST, S oo BRTESL bedh oS SRRATONE wBlAHSI o varcty of mmune

[ Qbftked rigfianabloyy disdrders alneRiligs anpiieained Eytopenidse Guillain-Barre
group consisting of breast_cancer "Rl adder canceé
hesir@mpe BR/2EhPER gradti FicEarts: VI ptmayog dissiee dermatomyositis,

| ‘éQs%uﬁ{f}é‘ %ﬁg 'uv&‘ﬁ@r % ar ?\@%ﬁ%rF @PlePHZ.,C]@JWEF%ZZ%gJ]%&r?e%:I123 (1992);

cancer, ’Ki cer ain cancer
pltrapdos, Ppdrail. mam |4061I(19_\,84};c81ﬂqan,a161 &@"ali, Laregy 176§ €1P84); Dalakas, M.C.

oMo RsE dntied: 208 Lot OB aSe, B il gpeqt 3371137 (1991);
t &%H%%l‘?%q) Ot a1S VH Hﬁﬂirﬁ?ﬁn_}‘l&'ﬂ&”@%9 GODabAeva}l@fy i Explanations

in co ct with the tissues ‘of human beings and
have been put forward to account for these activities, including Fc receptor blockade,

attenuation of complement-mediated tissue damage, neutralization of autoantibodies by
antibodies to idiotype, neutralization of superantigens, modulation of cytokine

production, and down-regulation of B cell responses. (Ballow, M., J. Allergy Clin.



ani mal s wi t hout excessive toxicity, irritation,

al l ergi c response, or other problemor conplication,
w@ormessus ate with a reasonabl e benefit/ri sk reCT/B200641002888

conventional <carrier nmatesbal can be utilized. The

carrier material can be an organic or inorganic one

suitable for eteral, percutaneous or parenteral

adm ni stration. Suitable carriers include water,

&k abAdR: 1659 13(1957)‘: DebAC NS al. S!L@ﬁ&‘eli“ 342@@5‘ €5993 Soubrane, C. et al.,
stearate, talc, vegetable oils al kyl ene- cho S,

Blond BéU (1 81} ClarkhonrbB) e, ineh oot Nore31 41735 (1986).

oo P12 TEEHSAERl PR LR TY s D b e i

SMCWOWOZESOQV St ysieiited, fosmabiibhy efay, befedohdtitited with a suitable
ents, buffers and the |ike may be added in

létzsma dace Wieh oot seaeengpteR |a@ésth@f respagtiteed foralption may be

YT Dur 000 OB SERORAESpe o

[0232] el at eThé dommulARM Aeedr thapplic cblitem MOssS érzn onweasttvieo:mmpound as
for use as a nedi canent, part cu] ar for e in
t PREEBSFBNTOT dhe pqmﬁwp@szmo bistieatad, Broferghly ety Wénplementary
t 5&%‘1&@%%&05 RO RVEr&X} §ff9cft AP LRERANE& SUSnpl& O dhdyl B desirable to
esl on e cancer may be, for exanple, |ung
cfurter , providsned | qy@tbxﬂ: unagent, NSGiematkaramautic  agent, cytokine or
bronchloaIV|oIar ce

b
o RBESPER LA BESHT (e SR ARG S0t SR b T Hegipiogporin or an

Negbod§ WhaA HRRIAST Q&1 Blel, A6 WiAch mﬁammn Thelifetive amount of such
cancer, ovaril an cancer, rect al cancer, cancer of th

antier agegisodependsormble ampvekef anjagmmist eresamicarthe Q;waon the.type of
t ﬁ *’fsaloirc%qﬁ%g‘?ﬁértogggéﬁﬁ%n&u%‘%rdtﬂ& ﬁ?‘%e ﬁsc‘@%ﬁ%&?&m&e are generally

C agedi inah®| sélfle tdoeagee mud xvithcadnginisaasoro foutdseasvangt rereinbefore or about
carci nona of the vulva, de kin's D sease, cancer of
t Femek 196 96 thedwrrieoremplA¥dAsegesi nt est i ne, cancer

[0233gf t heTﬁ? da‘&ﬁ{fé 'Tﬁ%réﬂ'lﬁﬁtg rﬂlzgp %FGGBe 9f1tr£ %dtllﬂyﬁﬂ!rgca%ﬁ&d prepared, for

ancer ‘0 r ol cer of
acranmgb, bl acm}ipersatlcun llm;hmf]ussobr tyi mte[éaculapmiwmenzatlohe for example,

hr a, r. of the eni s, prostate cancer, .cancer
R e BN of 0By SPABIEPREY oD, aiitor Byy-(HEfThethacylate)
¢ ﬁlnlzroca&ﬁﬁﬁb NREFctiFAY G O NBidaf dﬂ’u@Qieh%lg' stE?t@h'M I(for example, liposomes,

nmesot hel i oma, hepatocellular cancer i ar cancer,
c htboniie uncraspheeeSI emk@mraulsmym eBs-prigicley m@h@ magnocapsules) or in

2%% }(}aes ﬁl%ns g},ugl} %e@qlglr;ﬁsgalre 8{3818§‘e IE %&%Iz’awﬁ%ﬁﬁcal Sciences

My bhi ddeidie Osolaal EacHoemms, schvvannomas ependynonas,

medul | obl ast omas, nengﬁglonas squanous _ cel
[0234F oy ci nSetainegieledse AGPAEIOND Y, be FEPHER. ryitaRler g¥gpipigs of sustained-

v f e

LB STl A AR R SR O i, gt oo
p costainaey thelantagmsii, hizh noatritessirom timcfcbrrrde’réshaﬁ@?artlcles e.g., films, or
exanpl e, fhe gro consi sting of oral | aki a,
PRl BUTRTE QLBR Aok SRS dngycos b an ab by, hydrogels (for
P 18-l BdciThte A polG(vaRfIBeAdIP! polylactid S.
AR A A, i
n®ap oNy p Gs178,246),0 nomaynes @SuielgluMm acid and vethyl-L-glutamate, non-

degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such
as the LUPRON DEPOTTM (injectable microspheres composed of lactic acid-glycolic
acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.



(HNPCC), Barrett's esophagus, bl adder dyspl asia, and

precancerous cervical conditions. [0217] Preferably,
wa@aiod/ogmmeer i s sel ected fromthe group consi sPCTB2066/002888

breast cancer, bl adder cadeer, head & neck cancer,

skin cancer, pancreatic cancer, |ung cancer, ovarian

cancer, colon cancer, prostate cancer, kidney cancer,

and brain cancer. [0218] Yet another enbodinent is the

[0235] Use ofrhberABMiAGCEIKY adt Rr e edsinistiativieusdbe stepile. This is
the manufacture of a nedi canent for the treatnent or

F%adﬂwbmldismd by Alietion Gapegh sterdle flgatipprmenabralgsoye.

2191... Pr ef er abl i d- ri | e r ;

02361021y ot oF B, SBARST e 12 Y ol foms which
heagdeX bieale aontigited sKi Hiquddnohtionp ancngensioncablsty pills, powders,

| ung cancer, ovarian cancer, col . . .
SIS STonte GRBJR SN BeroC R b PR THORYRTGFS. [Rgsbmes, and injectable or

%191% {b%?’%%}tﬁ)ngg{ﬁéé @%%?lgé g@%? ﬁ%;l)enaég uﬁ&?t%@]mcﬁiescﬂ“ administration and the

preferably, sa ng nolecule is used in a
tthetpgueidtappladatipn. ef f ecti ve anmount from about 1.0 ng/ kg

02570 0%, S5 S BB BB Yine R Ceomsnons
%ﬁ@&%ﬁﬁéa@l | deYepelfi €6 HMS aARERYarlts RIBvADRIhe 3:tS

:[ng_ about 12%&/6@ [ 0222 _Al_s%ﬁ rmrte preferagl y,ucggdisg@manseltum

sédlanianiongachdsigendi slgmine) eeithia, buffay substangegsuch as phosphates, glycine,

t her.apeytically effecti o :

FARBEH 8L L0 sy R O S e
[023g]5ai d arfd geest befetiivg Aoliecol edhdnisisatibn nnd dosage regimen for the

t herapeutically effective anount from about 4.5 r}E/ k%

tihagbensutigad c,quppg@tjtlo?q)g@&l}s mgqmc& gqp@p%plgp’n jsqvertty a d.course of

[ bj, ndi ' ' ' [ 3 .
I aEERse ARty TR AR LA epoSEK f ufpl 3L RRGNALREL of the rating
pstskietaabl Accosdinglyarite desagbs rdi thg ewheasitiansi shouklede| tifrated to the

63D akp5 MBS TR e e R b s invenion
;@ngggétﬂegdyy%eqﬁ B oo RN ARSI 0i09ab labout@he aig/ e

about 12 ng/kg. [0227] The ABM conpasitions
[0239]of t heThaaetigendrinding nixdecidiesi deasstiesdebergisi ey be in a variety of dosage

P A AL S B i i s

| W@y, MRl spokiCor ¥, %@?fﬁﬁrﬁ‘l miitioefpsdidse o |nickaviesiclekie liposomes, and
tunor. ‘I ntravenous admnistration is prefe

[ gl wrombusislpesalutimst Ae audersd form HPaiBpgn the mode of
orap Bt ipD R ERE e WA il boay havi ng the.
[0240Fesi r ethélegnpesitidn copprising ani ABMVDpf thepadsent invention will be formulated,
2 qu;gﬁ ;;ﬁ;:gﬁi%lislte);ec? (i:rf: g rfts Pclneco%%lrs{ein’? With g%)éﬁirgiecﬁgatl Spré)cccice. Factors for
consideration in this context include the particular disease or disorder being treated, the
particular mammal being treated, the clinic condition of the individual patient, the cause
of the disease or disorder, the site of delivery of the agent, the method of administration,
the scheduling of administration, and other factors known to medical practitioners. T he
therapeutically effective amount of the antagonist to be administered will be governed by
such considerations.
[0241] As a general proposition, the therapeutically effective amount of the antibody

administered parenterally per dose will be in the range of about 0.1 to 20 mg/kg of patient



(Rem ngton's Pharmaceutical Sciences 16th edition,
Gsol, A Ed. (1980)), in the formof |yophilized
wo eoomobmis ons or aqueous sol utions. Accept abl ePCT/IB2006/002888
carriers, excipients, or $fabilizers are nontoxic to
reci pients at the dosages and concentrati ons enpl oyed,
and include buffers such as phosphate, citrate, and
ot her organic acids; antioxidants including ascorbic
! of aHG o018t used being in the ran e of
AN e ﬁ@%ﬁ&l@?ﬁ% e B in the rang
haboah®tdhbhimgrkgehl ori de; benzal koni um chl ori de,

benzet honi um chl orid heno ut yl . .
o242 B8 TSN BB O e ROk PYE X Bl BBty o iz

PAftBEEN, Suﬁﬁil@@h@iges FQSSICE iaRQlricotjyighted axtitualy; are, for example, in the

3-pentanol ; and mcresol); |ow nol gcul ar wei ght (l ess

t1aage &loouebond 2P avg/ay ég)abg& nglg/gés orpfaw fonedpay, administer to

b 3
oS T SEL St TR S e s, o
awhére th€iddse Buahthe asgglfjomn Iﬁboutgl(hmgfm ®, atampﬁﬁ&gmg;{m for example

hi sti di ne ni ne, or |ysipe; nonosaccharides, WO
o/ 9DERBET P BPOEG0BEEEE. 84 df sacohar i des, and

[0243@t her £ALORRY LA Sfyl BEhHEIEAT 08 W OSBre TRAROESSe(I! of the antibody

xtrins; chélating” agents such as EDTA; sugars such
aﬁﬂ]s)meﬂdwmnermnmm slibsequah dbs®), whewsor fhietag/m” giese of the antibody in

o
HEdn3at, QH& %nﬁ&l%s@?na-{}%ﬁm% I F@ﬂh @IV 20rmg/m? to about 250 mg/m>

poI yet hyl ene 8 ycol, “ (PEG) @IQE The ABMs of the
ptes efromi ghogh b mg/ma;to o mgénéraéé the supsequspbaesergay be.in the

:rﬁa[?%ttﬁ gh%)o&g?ss(? Ymﬂt'PSaBB rooﬁgrgé/ﬁxate” zed by abnor mal

N~ actl vi such a tunor, ei t her

[0244R| One @k otedCMdBhe, Mdivevdt, tHess supgested motinds o AB ke, subject to a great
chenot herapeuti c_agent _and/or radi atiqgn thera

Sgeqlacgﬁ therapsies ﬁé&}cg‘ﬁ@gt iLhe a@é’nf@tqrn]@l =Y @gsiﬂ g%;prﬁpnate dose and
%ﬁﬁﬁﬁ{gfs I?1'1e 9B§tﬁﬁ@d agqg&lt;a{t@d( oveVF(HtHxéﬁxblen?elathvely higher doses

etop05| Furt her nore
ABﬁ@ hbfneteﬁed mlaa;ua_snforuthw embiiient ofiongeEngsed agse aliscases. To obtain the
substltgte for 1VIG the

i FOSh FHEeAGious  TepWiES ¢ JepgRd gy%ﬂlﬁﬁa%awgﬁ%’iﬂef ndig; gntagonist is

[Astersh A6 €108 81 thS FRWMi dnO dABN&IS) hPsdrdnbE R R EMtéhce of the disease
app ications in the treatment of infectious and

i nf isomiet aypossibbensieEng Emyaeslons of, thfP\AilseaSN@V\FhE?@Pland I

o2 005000 90 PSPV 08k JRESHRER g, i

b%es'hﬁ§ REN gédekAlyf ShisedByiet atdb%e bhaﬁh@guﬁ’ftheneft(ﬁ eoh@lemély saturate the
W G For exanple, WG has been_used as prophyl g
aga'ﬁlgﬁ;ﬂt off prteresti Qiuﬁhea"@@ﬁ selind The dose nepessandntacheve saturation will

! 8¢ (which
8509905 B80Tl bl MoMhos cxpRhach ner (ROEBAE (which can vary
efsfgﬁaﬁic&nﬂy\béﬁvdea@ difédrdnt hesagypedd Semii ednethteativas as pw as 30 nM may
activities, generally attribut

to the .
] ﬂ?ﬁu@f&gnaw. fealng| oy FEDeRNAIIG. coptedEtion; jabpyy 400 nM may be
P iEdss YRS beefPbptidien k& A BBefét with other tumors. The dose necessary

to achieve saturation for a given tumor can be readily determined in vitro by
radioimmunoassay or immunoprecipiation.
[0246] In general, for combination therapy with radiation, one suitable therapeutic

regimen involves eight weekly infusions of an ABM of the invention at a loading dose of



i mmune thronbocytopenia (I TP) (Inbach, P. et at.,
Lancet 1228 (1981); Bl anchette, V. et at., Lancet
w@2007/5881€ 1994) ) have been extended to the treRCTEB0@T 02888

a variety of inmmune nedi a®g&d inflammtory disorders

i ncl udi ng aut oi mune cytopenias, Guillain-Barre

syndronme, nyasthenia gravis, anti-Factor VIII

aut oi nmune di sease, dermatonyositis, vasculitis, and

UMRL400S gﬁﬂ{afolfé%fedm&ntéﬁaﬁ‘ae @Jseﬁbt 100290 bipgn® add radiation in the
Med. 326:1123 (1992); (Gajdos, P. et at., Lancet 406

(8@} ; oSFP0aky Vit 3etdOaQ of Z@n@éft dzibs ( Fopspmbmgtign atherapy with

M g, phg Nt s s Rl 3P A8 dkBhiine an ABM of the

efvéltion @ Wadidinaiifdbncel ddseavrelly of: 14)9/1@9%@»;32 4@0/250 mg/m®, or
varl ety of explanations have been

ut
meion” RS RAIOn OTith SEIatih 4,05 5T R0D e Ay three weeks.
dhﬁs&a@&el hicRRMAL bORinBlecSPER! KRR n{‘iﬁgé@éfec@sptldtﬁﬁue
I'zat1 on of autoantl bodies
[0247]ant i bOIIh@sABM iofli th¢ ywesenh dnxtentibm zxatadunmsfered by any sultable means,
super anti gens,_ nodul ation,  of c to oducti o

ISR s ah STRCHISREQS infian R R i isal, and, if
Aﬁésﬁ%@%opldcﬁl 1ﬁ/L\Qu§ éf%lgég’s?@el%eﬁg%i %@Q@él&@ﬁaﬁﬁllnl@@a‘uon Parenteral

| mmunol . 100: bre, M et al., Lancet
Sﬁﬁuéﬂdlfs (mﬁ@e @@ammgmyéa,r Clntgqveacpus imressterigh - qigtraperitoneal, or
(1 C ar,ksan NBSs1v be administered b
siseysare FOERTEy sty S e ety i sl oy be aminisered by
ﬁ@l@é Bfudi®d, eSHPOIE dbeRUE @163 of tht raﬁl!‘ag@rﬁstaP&fﬂeBkyrthé)é@bmg is given
W97/ O4é01 Such | yophi hi zed formul ati ons may he
" by dnisetionss mastyaTe AblsS UNTEHEIOBS OB SYRFBHICRYS Hashgs dopending in part
pr ot nstituted
f OF %%Iep elg%%%&%ﬁlg&éﬁﬂdrén&ﬁeftsc{?%%g&gubcut aneously to the
[0248amTal One niks atdhﬁﬁis’&d other einmpoundg 38¢h a'shertcﬁtoxmgatts,@hemotherapeutlc
herein may al so coptain nore than ane ac

a§ge%ea§%mumssmea$aﬁ YA PP R S0 e PG T herein. The

?ﬁ da RO |mtr%.k1JAIy idcNRRE bRk RbEMBAhA ¥parate formulations or a
activities that do not adversely affect each other.

Feinglex ahpineceiticahefprivelaties i antblcensegutivey dmristrtion ée either order,

C%%géh%ﬁ%g@gtt 8258% Hég%%gg lilvgﬁlg E\R/ﬂ}e@)‘]}‘ agggct:tgf a%%ntg Simultaneously
C%&éﬁtheﬁlwaogigal%ﬁ{,ﬁgpor| n or an antibody that binds
T cells, e.g., one which binds LFA-1). The effect ive

[0249%nount ItoWoshdclvﬁ C]@@Ih'éllﬂt thyednss oddpe sompesitiom ef Q??o@ﬂ?nt&m required to
3?1%121 ogl%% Ig gee hepre'ﬁ gedfxgﬁlpwth%&ﬁlggptn{%ﬁﬁo ype of

r or "treatnen ‘actors
[02508li sC US&@@G@E@&&&: wittethe pRictice @€ ey Alveiytion, steedphammbéemtical carrier may

P bp & kD OTEr QA BRI CarTer TR GPBPRIPIE e i fgidecerrior may
erpl 0%1219 ot gl?is A9Eo> ahei lg;%ﬁ ikl ?na?ocfe' ¥ Betkrp3he S*ls%%& hB®¥, a detergent is

al'so rappé nm crocapsul es prepared, for
exapphistanby timpalters tetsicfacd tendion oflekquod, gwenaﬂy doveroigal-

I f d h | 1 ul
o2 T 0 TR AT P S 4G ot

Examples of nonionic detergents include, but are not limited to, polysorbate 80 (also

known as Tween 80 or (polyoxyethylenesorbitan monooleate), Brij, and Triton (for
example Triton WR 1339 and Triton A 20).
[0252] Alternatively, the detergent may be an ionic detergent. An example of an ionic

detergent includes, but is not limited to, alkyltrimethylammonium bromide.



m crocapsul es, respectively, in colloidal drug
delivery systens (for exanple, |iposones, albumn
wor@ro3gsher es, mncroemnul si ons, nano-particl es BOMIB2006/002888

nanocapsul es) or in macros8enul sions. Such techni ques
are disclosed in Rem ngton's Pharmaceutical Sciences
16th edition, Gsol, A Ed. (1980). [0234]
Sust ai ned-rel ease preparati ons nmay be prepared.

[02531°U1 T abhBAIBYANR), 68 ScofBbdiviiell thé GhedEien PHRPpAL icaftfer may be a
I ncl ude sem perneable matrices of solid hydrophobic i .
phposomesAs vsadtiaithis applichdom rat "Aigesans’ is el whmhzane bewrd vesicle which

are i.n the form of.shaped.articl irl ms, or
v tfs el T B BR RS AL P luaBplitent ai ( ces
i ncl ude polyesters, hydrogels (for exanple,

pakyd & dTMsty@tdey| - met hacryl ate), or

pol y(vi nyl al cohol)), polylactides (U S. Pat. No.

[02543, 773, il Both&opabydimest of tie Hiveiittan, enagtidlead®imanufacture containing
yet hyl - L- gl ut amat e, non- degr.adabl e et hyl ene-vi nyl . )
apeteaiels, usalih fardbpreatmariaf hadiserdgis flesnrivied g is provided. The article
copol s : - L iRsh-el iated with
mgf:)l?l%%{p é?lées&c n%gsz%g&gt? 15%2%%%%%% 1|ﬁc ac?fdaSSOCla e
C eeOdoyitiitier ARkt dbdipuntdingte iadedentfer) exaampie, bottles, vials, syringes, etc. The
poly-D-(-)-3-hydroxybutyric acid.. W) 2007/ 03981 .
PGﬂIﬁ?lB?GGBPbéfﬁsg’Efﬂe%gi‘f%zﬁsﬁr_‘%é’fffB?tﬁﬂf‘ att _sast?gasse‘_’f plastic. The
”é@rﬂaiﬁ@fdl‘;dl@s Y MR AATRISER AldrRBHVAISE trBRir!tRE bbrRlitiod 4Rl may have a
is readily acconplished by filtration through sterile )
f bletitectcbens prBr(fir @nasple[E2eBitaiTenaobpusinfiavensous solutien bag or a vial
i nvention may be | varie of . dosage. for ' .
2 e By Bt PSR bR Pr hepe cto sgn
SusRRShPBsitibAN 81 ABMPOT 1hs inRAVIEL EBhe labdl P patkage irgsit indicates that
pol ymeri € m crocapsul es or mcrovesicles, |iposones, )
atht eampasitionl & wed fohireaing tesonditionraf chpige, spdy ay pgpn-malignant
f qr.m depen 0 e 0 i ni . b.an:-..ang: disorder.
| AL T80 NS 1SR A ALESHLPR ST or aisorer
t Morbsweg theorartidls cofphahefaedaky hac|codprisoniapnt ifosialkcontainer with a

pharmaceutical ]y acceptable carriers and adj uvant )
k GeRAOTIHOR Fentaped b S PriSifn eSS R SGSE] st ABM which

&% %Q&{gé% arfile mh{BRS gk dWi ofRUAS Ghich WRelRPEEShatigen; and (b)
as phosp g d

at es, [ pot assi um

ycine, “sorbic acid, : . o
sar fmbed centiireal wsh or celnpetitiol woeinedctiersn, pyberami e composition
Zg%ﬁ;ﬁ}igétsr %%38 gli-lr{ﬁn%&gn g\éﬁ@e{){ggg hig\éfrlﬁ%?g Sﬂ(gialooks ligand activation of an
PRA:SRCREEIERI THEOIMAS | Jfl AR fRftureh SthisnateBddiBnideP@B dfvention may
upon the severity and, course of the disease, the

p&uitiemt campréseh t b packagee dporis indicating ethehdhe Al apdesecond antibody

j udgnent. of t treating. physici ' t -
S oRBRlia oS bisob P At Ay SRR Miqfn fiin the tist of
| RO Hideabs patiserders ihake détuties Sectivn bie Morevapde mickage insert
the conpositions of this invention  wll geg)gral |y bg.

i mnayhiasiregi ee seeriafdhe so@nesioon (comprisisan FBBOdngYRg: dinds a target

Era%éﬁgéél %@%&3@% irlf%g{ﬂc)l/ Qdéﬂq%%}g gf;% {egu a8 dESEL RS th 8hishE therapy with
the antibody and any of the adjunct therapies described in the preceding section (e.g. a
chemotherapeutic agent, an antigen-targeted drug, an anti-angiogenic agent, an
immunosuppressive agent, tyrosine kinase inhibitor, an anti-hormonal compound, a
cardioprotectant and/or a cytokine). Alternatively, or additionally, the article of

manufacture may further comprise a second (or third) container comprising a



fornms which include, but are not limted to, liquid
sol utions or suspensions, tablets, pills, powdlers,
WG po3estori es, pol yneric mcrocapsul es or PCT/IB2006/002888
m crovesi cles, |iposones, &d injectable or infusible
solutions. The preferred form depends upon the node of
adm nistration and the therapeutic application. [0240]
The conposition conprising an ABM of the present
| MR deRicallyldcc iRt O bikbatash as dasreostatie wackhi for sijectad (BWFI),
in a fashion consistent with good nedical practice.

Fhoshate-huffered splioe dRingersoielution: qnid dlegpsecssefution it fugther include

particul ar dis r dis | V3 .

ibcnraelpas ARTRERSha 2SO PR AR (8 pRREH, inkiifing other buffers,

afildehe, filbds, vieedlad, apdityranes. the cause of the disease

or disorder, the site of_deljvery of the a let'fheﬂl followi
[0255]met hodThst examplas delost i FRlan (the IBEHEAR| oy detail. The followmg

| M5l Bl f@C NG gieCat to more clearl
3%%}’7“? | gﬁatélfi s&arfﬁe[bq a?%gs‘%getgt%r%gﬁ tlgljleef f egfai \_I}E anount ) y
ofndetseandnind go prstice thelpresedirinvesticer. bhanpriesend gnvgoier, dewever, 1s not

by . such consideratio [024 a ner al . .
AR GRS DY HGF EHal et PRery s NEET s Wisgi] aplusrations of
t 88018k RRAYF thadijehtish BHET aRRRMGEs M Hivh RE! fulertshally leuivalent are
be %n t'he range of about 0.1to 20 ng/ kg of patient WO = .
290II0Be St8perof AhBpyesien 2 dateed s vanmgymagdilightonsgf g invention m

with.the ical Jdnitial r f [ .

seldtipn o B GG biGofts BEhRHNR Bhod 37 fn oo axt from

athR 181 6ine UeSiHpaioh AR hcconiRanpBl drawigs.aStclhmdyifications are intended

preferably a humanj zed antjbody. Suitable dosages for

stoctll avithim e srergatdle appendssisjaidise, for exanple, in the

ange fK0 Ulsnfi liAe ion' are hereb
(02563500 AHCGUERE SpofCelBis Tond BBRabad KRR ARE apbifta Y

nhicerpdasebbpiefaeirstiatteiradntiyety.ess t han 375 ng/ n2 of the

anti body, e.g., where the dose is in the range from

about 20 ng/n2 to about 250 ng/ n2, for exanple from

about 50 ng/nR2 to about PRYAMPIIES [0243] Moreover,

one may adm ni ster one or nore initial dose(s) of the

anti bod foll owed by one or nore s bseqﬁenl d%se%s%, . d
[0257hher ei Wnidse ofhgrvise gpacfieth, Tefveengat [ Bigynipberipget specilic amino act

Subs&d 3@(@5&0 Sa(fd. @ﬁgﬁﬁ%s Etx?ﬁfﬁgl A8 Aesidf§ td R Kabat numbering
aht!1 b6 Imthe rnitia ose(s). For exanple, the
i Bydtéral Ehaspt whyrebethérwitehrotedntpe materizlazadtmebodsgnsegl to make the

to about, 250 ngy/ (e, qg., fromabout 50 ng/nk to .
RO E A s 1B, OB ARIGE R BEorfee, Wigh those se
r 3581 Q@%ﬁgﬂ% o20%. WP Abel. kP ub/9809a8 MuhieR is héskncorporated
As noted above, however, these suggested anmounts of
ABWrefeensein) isontitady.a great deal of therapeutic

di scretion. The key factor in selecting an appropriate

dose and scheduling is the result obtained, as

i ndi cat ed above. For exanple, relatively higher doses




may be needed initially for the treatnent of ongoing
and acute diseases. To obtain the nost efficacious
w0 e@aloss18 dependi ng on the di sease or di sor derPCT/IB2006/002888
antagoni st is admnisteredlas close to the first
sign, diagnhosis, appearance, or occurrence of the
di sease or disorder as possible or during rem ssions
of the disease or disorder. [0245] In the case of ABMs
of the invention used to treat tunors, optinmum
therapeutic results are y achieved with a

eneral |
- dose that is sufficient Eg(a@%iﬂﬁlletely saturate the
antigen of interest on the target cells. The dose

necessary to achiexgﬂégi,]g%haﬁmgﬂd depend on the

. § Qf
nunber of antigen es expressed per tunor cel
(which can vary significantly between different tunor
t @@l Hhes, Sepreszicnorciont andtandhsdies | ow as 30 n1\4 may be
effective in treating sonme tunors, while
[02581CONCeNHERDDSEBNb @uks W0 aMndwyft bé Renefskar(ETibZirich). Additional

e SN AT e—
tr gﬁ g ? mn}%glég@qﬂé‘irj? ﬂ-ﬁ%@ IS g*c}d@ﬂllégg%dgl[%)’(}ln- 1 6|2%—expressing Jurkat

nopr eci pi at 0246]
gedetiaks, Eehtedombresiduely dberiapy (Wetriray &li et nbn Bi@aeinol. Bioeng.

BP0 DI Ao BTk SeFOPE A dPafggHons of the
L 7/ x ! E e- ere
?gﬂ%@&é% BRA& %cgﬂ e gﬁﬁéy%ﬁ%ﬁ%(l)—_l gg]o %Qng /sl?g‘c}la{%z{[?g 158] w

y mal nt enance doses at
r pelieadtbdBy POR (RerramOu et algf/. Bin0Ckayn.828168) 0825086 L206)) and fused

dai ly.. For combi natian thera wth chenothera a1
S{%asrmlam@n% fgr Epelting dn rtéai i Riplh, eSAiRE tef e, 101 uEL-
a er - ih 8 YERs! tei described
AL E1G POCRRAENOAL it RYPBLAS T, s i) as descrie
AEH@ES ReL.ngt b J. 5B Shemy) (D16 Eb960ha@OBR) wIbe Asn-162 of

A R3S GERe PRUBTEre BF G Dok et S pRoh agors contained
: mengﬁﬁlﬁcgal‘g]igfl 9 'ggﬁ]bﬂf"ﬁbm bR 24 steid BarrABMs Gbr éxpResBioASE HEK293-EBNA

ni stered by any suitable neans,
i nellsudith gndastemnt atisCD26 abithtdesevers  produced pre HEKoARHREBNA cells and

i nfrapul, ary, and intranasal d, i .desir r SAPT
Db BTN Y 208 L0358t B cnl harEPRUAR 19 e amiocics
agrgdi 954194dd0Nby PaRRRT &padtronhddiyus (AMsflex)Cl Bfiker Daltonics GmbH,
i ntramuscul ar, 1ntravenous, intraarterial, .
i Heelignden/Switeetlandpin pasityedonmwda<Paam Rilser s (hrpobioh 8(5):445-454
ag{iéggmon, t he antagoni st nay suitably be adm ni stered
b "se infusion, e.g., with declining doses of the
antagoni st. Preferably the dosing is given by
| Pr&fiiction and pRsicaibebereathyinamt shivy@®ifla seq@ptors
subcut aneous injections, depending in part on whether

[0259 e admigi Wﬁmﬁnvéﬁm&r ixfe @fodabs@ Bl CirarlsRAH Bkpi@gormay HEK-293-
adm ni ster other conmpounds, such as cytotoxic agents, i
c FERNA hetla tBurda Mageat.sNugnvigidss Rpphridsiione0lagldRey and purified by

ar% /ir?é aﬁ gl{%zit(giengf’ ﬂ’\llg nga}uhs 1d1%%t taag ouréimsgtg Itfﬁrrfﬂ Q?heirali]iﬁg HP (Amersham
Biosciences, Otelfingen/Switzerland) and a size exclusion chromatography step with
HSP-EB buffer (0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% Tween20).
Human sFcyRIIb and mouse (m) sFcyRIIb were produced and purified as described
(Sondermann, P. & Jacob., U., Biol. Chem. 380(6):717-721 (1999)). The concentration of




conmbi ned adm ni stration includes coadm nistration,
usi ng separate fornulations or a single
w@ba@rosmsetit i cal formul ati on, and consecutive PCT/IB2006/002888
adm nistration in either ovder, wherein preferably
there is a tine period while both (or all) active
agents sinultaneously exert their biol ogical
activities. [0249] It would be clear that the dose of

tahleuééaggx%%lﬁé Qs QAetetiifcl MseAdsE@bdr @6UI 160, &OvoraEhipgaleP H., 4nal.
cures further reduced with schedul e

o@zbckanzdtgﬂ@h 319826 01989). accor dance with the practice
of the invention, the pharmaceutical carrier may be a

he | . c
ﬁﬁ%zﬁﬁg rr| rafgﬁgﬁégpkfhga{{bsa ggyrigranay be a
02601, é?’g@%dex@rﬁé’nt% 15 geﬁ‘?rqne%a&{l' LHidlB B0 i ith HBSEP as rumning

ergen

a(IB@aQ:oId‘l %re@hﬁ#@émiah?) Shiirécd e upléns od larcmhdal DG)Q;] me:sdnance units
generally lowering it. [0251] Ip one exa
Ridner buman HECGRYergaeS a5 REEOb Pon e aanat JBRE he standard

n ! t Tubl

AP fEpte RATUARE, (FLELATGh 2y, Iotfer ol uing of soluble
(PORY Oxte toaysed e Hiohaate 10l laainethrouBhithe flawdeells. Bmlh refractive
(for exanple Triton WR 1339 and Triton A 20) [ a
Andex ﬂﬁqumpg,weqewgrrg@p@ fcg@rytsuht%ct@g the respansg obtaimed on'flowing over
de ﬁ@g %BTRLE S@Eﬁhﬁ Q’ﬁa{eoﬂ:'s nsé Q}Ifﬁﬁ%ﬂ to 'd’éﬁlvé"@ﬁes dissociation

but ||nted to tri met hyl anmoni um br om de.
V@n@ﬁaﬁ? /IQS 9§ 1florPlifidak RZI@%/&MI% 88 th@Jd angms] binding isotherm. Kinetic

Addi ti onal | i.n _accor the inventiaon,

| 9%}s‘fjtnﬁsapvle}‘% flew B%n%dﬁq %gég%#éatmgspr& Cmeﬁ 1ttt1n§ facility. (v3.0,
aBpicbféaFfé?ﬁu%ﬂ}erﬂnhlﬁ’ﬁs@r@t rateseqﬁﬁlﬁ’oﬂﬁqap[ﬂr@nlgﬁmﬂ%mdmg by numerical
vesicle whic contains any nol ecul es of the invention
omtegpatiionat i ons thereof. Articles of Manufacture

[0254] I n anot her enbodi nent of the invention, an

| e ure cont ai nin materi al s usefu
d‘t% ofﬁggatpﬁéyﬁ%fexpﬁegmgggglr de?s descri bed above is
rowd The article nuf actur C [. S
[0261£ont ai Eé?e”atﬂﬂl%\ Vel§e o ucbega RAgRE NSy t%g%n'gééf (Fmara, C. et al,
a%%é?&é J%F%Weﬁgh 93k %5@ 20@6)) %ﬂe‘ﬂ@rb hﬁcﬁgﬂhﬁixﬁ%ﬁﬁng Jurkat cells

for exanpl e vi al S, v@%rl nges,
leere inoutizdédneits Ig@yaﬂwtsf, mrm *¥% ﬁ?rSan ¢rexny O@sftwo washes with PBS,

LR e B Reg B g 38 comnged

t Rearepnidat hAtLhamen ”F(ﬁb*);’i‘dﬁecﬁic Bgcer(Jabasoacmﬁﬁnmsearéﬁ OWest Grove,
exanpl e the contai ner be an i ntravenous solutio

b&gVUSAé (Bhaglds, hBvli-n gt aa st dpppl. pléete a0 4 6604 '(2001)). The
oderm c I [

A BREEREE high 5, IRRE ' it oo FRBPAPREAAR B, determined on 2

Ttﬁ\Adsa@@lhbl@(Bp&kag@cb@mrsbthmaeMdo hat the

conposition is used for treating the condition of

choi ce, such as a non-nalignant disease or disorder,

f dodekiBgpl e a beni gn hyperproliferative di sease or

di sorder.
[0262] Modeling was performed on the basis of the crystal structure of FeyRIII in

complex with the Fc fragment derived from native IgG (PDB code le4k). For this
purpose the coordinates of the carbohydrate moiety attached at Asn-297 of the Fc were
duplicated and one of the glycans adjusted manually as rigid body to Asn-162 of FeyRIII

with the pentasaccharide core directing to the position where the FUC residue of the Fc



Moreover, the article of manufacture nmay conprise (a)
a first container wwth a conposition contained

W h@7mB9818 wher ei n t he conposition conprises a PCT/ER20064302888
which binds a target anti g&n and inhibits growth of
cells which overexpress that antigen; and (b) a
second container with a conposition contained therein,
wherein the conposition conprises a second anti body
V‘gb&-@’b' %§satca?drﬁ9tlb 9REseaN AT ﬁﬁ)‘ﬂ@l ka8 aeel eﬁ&;g‘yVﬁlm@ﬁked and only

en receptor. The article of manufacture in

thﬁ&eét{bﬂdmammheqfropdsed bindingtthede. may furt her
conprises a package insert indicating that the first
and second anti body conpositions can be used to treat
a non-nal i gnant di sease orRedidty der fromthe list of
such di seases or disorders in the definition section
above. Moreover, the package insert _nmay instruct_ the
Biechemiealcchesngissization qlcwhblesk eiREka Eprepborsankh ampbody
binds a target antigengipncovartaits | i gand activation
of a target antigen receptor) to conbine therapy with

the anti body and any of the_ adjunct therapj
(0263 iescr i BEECTRALIEN!-pF e oligRBEL R 5 §le 40 AHFC/RIIIa[Val-158/Gln-162]

C h %Hao te}lglagrrc%@g uti ﬁE@gf l[‘EBI\%Q (,%ﬂg ' &ﬁngﬁﬁﬁ&f‘ & %oﬂfoggnelt‘}‘rn The purified

1ogeni I MUNOSUpPPr essi ve a

MMRHQa-k[WaSlGS] rahd bJ[PlﬁH 158nmagrhie- horarbroal mmpwmem Sub_]ected to
car di orgSTOt ectant and/or a gﬁét okine). Alternativel
oreda@@gts BAGE withan appaenianeleculapnygieht o4 &5 kP2, which is slightly

O

p@ﬁﬂﬁiﬁ@& BS/ iftedlnyin@ecredrt tab abblidreies hﬁlwﬂl”to asn-162. Upon enzymatic N-
bacteriostatic water for injection (BWI)

pﬁﬁmy]@hg@ efldhreg regepiosevarimyts gaigrage wentieallyinghg apparent molecular
eéh?si'?ng Libiso Tkr]jogiyanfdufetaﬁl‘?é tﬁl@?lﬂéﬁ téﬂ@\';lously observed for

desirta Ie M a conmercia

Shﬂﬁﬂﬁmenbouﬂdmm/mln gE@sdrgr J.OutS BlimberlgiR. u;em: s[mmunol 158(8):3849-
filters, needles, and syri nge%. n%0255] The exa

béB@M%@?ﬁD aRavetdhe T Ve Rerusaiaj rlepd ded || 70Fhé 1987 (1989)). This
f ol
egla ?\gﬁ g’aﬁ‘fgﬁﬁ-‘?&&ﬁ f?(ﬁg ar togﬁgfggg%é{%%bmydmte&

[0264ynder stTaB dnzﬁmﬂ: hmumrdgcglyces;ﬂdt&mp petsant isi nhaad:tenmd Pebiantennary,
present invention, v ot limted in
bﬁwﬁ@a@é@ﬁwi% Bigohans A8, Thomh Ot mrons et o terminal

F\Méttoﬁé‘ Cﬁoﬁféﬁ ofE %tﬂ%ldf‘esa%@l%cb%cﬁt:e& R 4 N¢ANtih&®bverexpressing N-

ods whi ch are functionally equival ent
araeety}\giucbsamlnhlerassfapw dH (CEleT T et mzymd eatebiing the addition of a

ool T LT GRL TIF e Latentd g0 0 AR B o
Skhlihgd wele %Q%rﬁ&f diyam v}eﬁ%r&ﬁfc@@ ‘Bklrlﬂfef&ﬁﬁéﬁél&i bf Gn@[l‘ﬂl alone and

acconpanyi ng draw’'ngs. Such nodifications are intended
t Glfed-2 by tcbkﬂXptdssom ofpEngtIlk faad aqsp@n‘dmdntc Mgni . (Ferrara, C. et al,

cittaseivat: pRerepprkBiiae AR EE, K0 capd,iveo-2 are

I @h&hBRELed By gl hropohidn8lof: bisected, non—fucosylated ohgosacchandes (88%
hybrid type and 90% complex type, respectively, Fig. 1c). We have previously shown that

both forms give similar increases in affinity for FcyRIIIa and increased ADCC relative to
native antibodies but a differ in their reactivity in CDC assays (Ferrara, C. et al,
Biotechnol. Bioeng. 93(5):851-861 (2006)). IgG-oligosaccharide modifications lead to
antibodies with increased affinity for shFcyRIIla



EXAMPLES [0257] Unl ess ot herw se specified,
references to the nunbering of specific amno acid

WO e@7asss1posi tions in the foll ow ng Exanpl es aPE&I/1B2006/002888

[0265

[026

according to the Kabat nuni9¢ring system Except where
ot herw se noted, the materials and nmet hods used to
maeke the antigen binding nolecules in these working
exanpl es are in accordance with those set forth in

he exqﬂp ln?c%ragﬁorg of axﬁ%toﬁf é dy%%%nan“ w1tilos/h?f§fRﬂI%8vanants ([Val-158],

i's hereby I ncorpora ference

e[FhetESt&] and]V2003¢/032843)) P@Iﬂckﬁﬁ@%ﬂoﬁﬂ&ﬁmrb%eﬁxamsed by SPR.
1 Mterials and Methods Cell |ines, expression

v Binding Ofawcalﬁlﬂatb‘dalrb%?] [0 288G E mkbodcEmARuE & 58 foldrsirogger than to

ki.nd |ft eFls TH rich

et e hoga QR LG YN AEPe-Oup Tt el Pae ok Jpgriants, e
*

FC%F%F?@FG it forﬁi he qg&?}for HEByRBRAIPIRY-158] also bound to the

as me
FGERutitaldiéal w1115 ngﬁfwaﬂﬁﬁh@mp aﬁﬁamyn@laﬂ tio Kat natoeel dntibody (Kpgiyeo-1)

207 B E RO aonriots RaBE DR assy 00ky | dbieriy’ Dissociation
Cﬁ)g bStnes t&waﬂaﬁlﬁgtﬁ%ﬂt&gﬁ%rlgg%sttgﬁ g&? td ARbIMUE bk QR YeRfmination of

supp I er encddi ng t
Sﬂtﬁﬁj&Rlcbhﬂ{aﬂf&lfeﬂﬂﬁk Hrnei'astl”dﬁslelthb@PheW&Sﬁ}t pussible to obtain kinetic

gener at ed rara J. Bioal. em .

S o5 43, OGRS CI0b o CE KLLue Al yefesiasiBY Fapmental data
t %E:afl?séﬂoWsnﬂlat e 'h%ﬁ)zrwgffwt €ofP rchSé ﬁééﬁhg Othaf d@fbodies is decreased
resi due. H6) - COOH,

n thmsec{iztmgl cpﬁsth@ mf,eptorsn(tha éta)rélfws@nm otiejosiatign refes Epmpagive IgG the
S
( &%weﬂtallhgelt‘t%s\ﬁasl gﬁe%q,yedswﬁ %r?h ani?nﬁgt%%lﬁ?e?grﬁ gggoqhatlon rate

e%@ﬁb’iﬂﬂ@ﬁn&t@hoﬁl}] IhisPfRicafddl th@t(ﬂfeeé‘rﬁir@ Andr&se h ffinity upon glyco-
cont ai ne t he repllcat|on origin OriP_fromthe

EsBgiaperinsnonld heraggoynded fox by dlesreatedikos Hﬁ@@gocg@p@\l rate constants (Kon)

Cel l %Cé‘gE p%[ﬂﬁ?g%%%ﬁggﬁb&l Cgﬁg’g{lzlﬁdfop ar ac edI:I(I%Z egreb giooilar but the

SH?S@Q@E@OH%H‘W@cyRH!H{Pl@é 1541 wasass Nadtgerafenind ﬂﬁgdija fhccounts for

the anti bodies were anaHé’ed by nmass spectronetry
( At lowieefinBy ok 8xis Dasnton(lebleGibH,

aleI. | Zt en/ tZ oﬁgnzrn)tlbgglg? Qti\'ﬂ%%d% LN g;g(g%énp%pﬁgymm was also
Produgtl 0ot iﬂ g G9Bo@fd ﬂh@%ﬂf@h RaHIbitct) E&)é&ok gmanb with

receptors 0259 T e shFcyRI Il a variants were produced
b)suh]rlaimﬁilﬁtiés ﬁ)th)er esgeé oNKp HEK- 298-uNEBRUble 6).IFer the murine version of
(Jordan, , Nucl . Acids. Res. 24:596-

( LT 67‘)3P"é’ﬁ=d’[hﬁ @fﬁmWe@“@de g P Glavanelsg alrer?cg éy glyco-engineering
?mgisrﬁ%%gé@%gs% Y5150kt gpthgh%&rﬁh'ﬂ%ﬂg receptor (Table 6). The

dissociation constant (Kp) for the interaction of the native antibody with sh/mFcyRIIb

could only be determined by steady state analysis (Table 6) because the equilibrium was

reached too fast for a kinetic evaluation (Fig. 2a).



Bi osci ences, Qelfingen/Swtzerland) and a size
excl usi on chromat ogr aphy step with HSP-EB buffer
W@ 20000398I$HEPES pH 7.4, 0.15 M NaC, 3 nM EDTA, POT/0E2566/002888

Tween20). Human sFcyRI Ib @id nouse (m sFcyR I b were
produced and purified as described (Sondermann, P. &
Jacob., U., Biol. Chem 380(6):717-721 (1999)). The

concentration of WO 2007/039818 PCT/|B2006/ 002888 92
all used proteins was determ ned as descri bed (@II

S.C. & von Hi ppel, P.H, Anal. Biochem
182(2):319- 326 (1989) Surface pliasnon esonari
(SPR) [02601 §’R experimentsg were pperformed on
Bi acor e3000 Wi&h HBS-EP as rjunni ngl buffer (Biadre,
Fr ei bur g/ Ger rrg@ Di ecE &qpH &g nf3a8oand § 090
resonance uni o <sf°h Ten 3|y r Faft [s2 was
performed on aud\/(égR% ﬂsEr@ &%sﬁ%dﬁrg M ﬁr%
coupling kit @F\e\core F@egt@%%@rcn&nyf OD?@er nt
concentrati or%lg? sol ubl e "HRcy wer e pass a
fl ow ate of ]%I/inin through the flow cells.
refractive ilndex differencgs were| corregted for by
subtracting tg respopse obtlai ned pn flow ng ov% a
BSA- coupl Bd qe|f age.gThe=s at e response V@s
usedI to E"lri vg;’g%c@s%o@l g%ggo*nst antl KD by'g'é
non-1ineaf cyr tY %8950 I'?I'b g
i sot her m $Ki ngi% j—&mgtgnt«sm@;fg%r vec%u;?ng £he
Bl Aeval ua%i on “éro ) cug\/@;f;; idigkp facillity, (y3.0,
Bi acore rei Mrg/%éﬂmny), to fit{rate equatioprd for
1:1 Langmsn r |bindi ng by nungrical |integrjation.|&
Binding of 1g§to FcyRi11a-express|ng cellls [02pg1
Experi mengs werle @rﬁuctgbl;‘a@%@ ousl y |descri PEd
(Ferrara,’3C. |&|%l5,5 |Bi ot ecln .443% ng.|g g 2| g
93(5) : 85138614 006): | Br fegl I FReyRI 4% Expr essEng
Jurk® ceBls g‘feré”l‘ﬂ(ubated with [gG var|iants |@ PBS,
0. 19%'BSA. 'JAf t|6F| one of two washes with PBS, 0. 186 BSA
ant i body ’gi ndi-Rg was detected by ihcubatijng wit 101 200
FI TC:Sonj ggatigel F(ab'|)2 goe anti {human,| F(ab' )2
speciTic KoG Fhcksod || nflEbe&BaBeh, Vest G oves
PA/ USA) ( ghi ek . P.|ieP &S F.©Bhok. ey 5| &
276(9) : 6581- egﬁ(ﬁogm d %ﬂé’i 313 Fegcarlch 7 it bgsi ty
referringto tfhe beund ant icbedy< \eari ant s was s
det ermi ne@ on FACS|Cal i bur (BD Bi osci gnces, |©
Al'l schwi | 35wt zprl and). Mbdel ing [02621 |Model i @ was
performed&;pn t he basig of thegcrystal strjucture|gf
FcyRIII iw clonpl ex wi|th the| EcSfEagment |derivedSfrom
native | g@. (FDB|@odecd edtld oFdrat Bils purjpose thg
coor di nat oﬁfut%e‘—,'cqrbr,ohqﬂsyd?éi\?egn@i ety atltache gi o
Asn- 297 o@theﬁ%ﬁe’@eﬁgﬁﬁﬁﬁéégéggt g
I I Ll =N e i & 8
EEE RIS T
sEEEEEEw##%%%EEE% 8
=& & 5|5 & 35 5 5 2 3
% % % % % % > E g o
254 =
g8g8 *H
— [N - — — N E Y e "
SleTle1Ye1YeTeREie 2
B RCRCI N CACT R CRCI R CRCI RRCRUEE i
2 8
L 2
Mg =)



dupl i cated and one of the glycans adjusted manual ly as

rigid body to Asn-162 of FcyRIIl wth the
w@eowasmeshari de core directing to the positi OPCTHE2065/002888

the FUC residue of the Fc W 2007/ 039818

PCT/ 1 B2006/ 002888 93 Asn-297 ol i gosaccharide is

present. The nodel was not energy mnim zed and only

created to visualize the proposed bi ndi ng node.

Results Biochem cal characterization of soluble

FcyRI I 1a receptors and anti body glycovariants [0263]

IREHE AR Y pRgRe Ty SRR

e S5 OB R sl g Dot

aASSAGIALIGRT) Wad dsmnm%%&hé @ﬂﬂltence oé dumtﬂglasmbpm@ate—medlated
wi th an apparent nol ecul ar weig of %< W& fﬁ
|1gtemctlglh bptyfeem pligasagcharide,a th]ﬁﬁ)gﬁflon n the recep or ahd terestingly,
SRSy [ / e Mtkeasd IKS €814 UM c.f.
P& le; R'lnf)gﬁnoedA %n]iggﬁ(eaag?’&ngdr}w?%?‘g%@gf t ﬁe car b%arS]y gt es 3

l0. VEk@M)t ) z@ﬁimt;‘t&ﬁr tﬂdpmnemmzwimmas GE aa,tagb@l@%slwvmdl ghover 13-fold

all three rece | ra nt 4.

PR A nétérp 2 le’ }'«gﬁ t 11}% to gfﬁ etg 1?§0r ré%vali] otfgﬁe receptor

L@ﬁ%&égﬁu&{ﬂ) IRE Jgﬁﬁgé 1ﬁ‘$¢npﬁlﬁ1‘6|stobb§6ﬂ61doﬁx‘éﬁ'fa¥£ﬁ1 kQr but an over 14-fold
ne

oun FcyRI'I'1 (Edber C. &Ki rrber{ﬁéE
RnBeaselin kyga(liakde 6).1 588y s'@gwgld g@ma{ll defpymingg differed by 1.6 to

(2[@8@;% PgrrTﬁFélngh gfgp%cggﬁlgﬁﬁfgl-ﬁ%p@%%g "Iﬁﬁzs; chlA&%?ePenc% most likely
Sull 2 AG8etOs rch ih !ﬁﬁh@](*hé: 6Ty dissd@stion dbérdkd. The

nat I've anti body ycosyl ation pattern is_characteri ze? 1
[0268by bi afibe SHB,f‘tytsed faml@s‘}flem @mmb@f?ﬁﬁdelil dFFlREBErE peiag Jurkat cells

ggpg%isglge’v“ cg%ﬂ{ae ﬁltlr?(r ?%?g ﬁﬁ ecsellv}}enreg ?eg) glgt(:&e g&[ﬂaﬁ‘ @hvironment for

¢ | G, l\& Kimberly, R.P., J. Immunol. ]58(8) 3849-3857
ﬁée’)JtRI* géégpnﬁ hsferase 11 y(GnT I11), an enzy

Céﬂ%V)DSTH@aﬁtthmm rhAb BGH whichhdse cnbt dngcr@nﬂ%cbe(rwc@ FcyRIIIa[Val—

la) to the [ 3-mannose of the core. eren
aihﬁS]bamﬁch Halafal-4 S§ite 168h drescdar, gfcfg/ RO ogy 110(3):335-340

2;3953)0)2%553%3\{ S o lnﬁgrag cgﬁ?ﬁ fexgqe%~I 101 {n the C(r%iei glo ?Irl] ;1}]15 experiment GE

o 'tlibh&ﬁ@ﬁ&ii Hitib6 3¢). Binding t
Ty

GFy@aT12] \adlel 58aJiar18et ewasz ehdwb\]erh Rlgosp nmd@tepﬁab}qas foyf all IgG variants,

L) ol

I ¢ t - fOr BeIM variants could
b ifen? L pBlaf BE Ty PP f8Rbp R o ot MRedlnae
I Bﬁ;?l@ﬁ;&ﬁﬁ AREbkdimtiny @ the celhddriasgyant | bodi es but a

differ in their reactivity in CDC assays (Ferrara, C.

et al., Biotechnol. Bioeng. 93(5):851-861 (2006)).

I gG ol i gosacchari de nodi fhfriksion | ead to

Kinetic analysis of the FcyRIIIa/IgG interaction

[0269] Overall our measured Kps agree with those previously published by Okazaki et al.
(Okazaki, A. et al., J. Mol. Biol. 336(5):1239-1249 (2004)). These authors concluded that
the affinity increase of the non-fucosylated (GE) antibody is predominantly caused by an

increase in ko In contrast, although we could not quantify kon and Ko for binding to



antibodies with increased affinity for shFcyRIIla WO
2007/ 039818 PCT/ 1 B2006/ 002888 94 [0265] The
WO paoe03ast$ ons of anti body gl ycovariants w t h shEDHAd/@2888
variants ([Val -158], [Phe¥158] and
[ Val -158/d n-162]), shFcyRI I b and snFcyRI | b were
anal ysed by SPR Binding of shFc7RIIlaf[Val-158] to
the GE anti bodies was up to 50 fold stronger than to
the native anti body (KD(dyco 2) 0.015 Mv's
I@aﬁi%‘ﬁ d%)le the hidh vel & f@w rdaBRAY, aafiblidativé Balysid &Whese binding
a |n| yrmr hlcf rmof the receptor
sdventy Rlohipafeﬂhmtll ﬂ&ise ahmlwbg 8 anigbadies, clemly showosigaiicantly faster

th si.gni fi cant | her at.finit at.l.Vv
5910516‘88“ 5?1@ r§% to_E) arﬁm%ﬁ: ’X¥e Eg{? (tFO%(’%‘% i E% ¥herefore be
QoohBiulikd 2fat feﬁh&) neWK@(t%EﬂlM@)be'ﬁer( thatdiedify )partners are formed or the
Di ssoci ation both receptor variants from native
I@QH@QUQSWWQVQ(}O enabl e a direct determ nation of
ki neti c constants for these interactions. Although it

V%@%osgga% 8%1@ 2K mg@&' &uﬁa%esA@amg% gg@logggt .

S BB S PP BT 8 e
%712 gla@ﬁ)h e fA§ Hﬁ%c{tﬁé‘s?s@& Gfoin (e grys‘?azf‘)stru&ﬁree&t ﬂﬁ‘@c@RIH/IgGl-Fc

lation rates romnative |gG t he experlnenta
dednaplemgSanderthaye ®. v tal, Nurres4@a:207-203 (P08) {Uheretshincorporated by

ek Pttt BT ER AT ARRYR AP etyin m enbances
%tg?lﬁ%ﬁﬁ%d@ﬁ@rlgﬂﬂ ¢OHsehdpe BacgouNt @@lm&%zogy H@E )S3SSA0 (2003))

e assocliation rate constants o" of the two
ppdopately i thef dmma‘mﬁn of BcstRii¢ Ickash orf Id%@vRﬁbcﬂAélﬂ%pérbohydrate
rate

Siﬁgliﬂlﬁ? }rN|1 [ttyhé \%g(g)f %?:thyg{aé%?‘tt @19 ofhgg fOé]lI I\(Ijlﬁlafcosylatlon sites does

| 86196frYct 306 tt§r %@ Iﬁ‘é&!heﬁflél o WY, Tnkblgy 110(3):335-340
receptor (Table 6) [02 6] The affinity of the

a@00Bpdi es towards hunman and nurine FcyRIIb was al so

o SR RO A AR OE WAttt posiion

| 63 BFEANUS - 18R Gin 162D Was?ooﬁﬁrd\dte(d-rt@mlﬂh&)mvd%ﬁgaté th% importance
murine version of this receptor, the affinity towards

hufrgtycbg&tmme:f HGand rﬁyRHﬂae(do blymg hl}t@@ctmmumémqq@d we found an
but surpris s .t hat f t he
hH’r?é‘?‘i‘S‘ng}Rﬁﬁﬁlg‘Y efor pﬁ’ﬁr m(cefﬁ?ﬂoél éf’twe?ﬂ enat’a'l s&E OgYI gy the Asnl62-

agp@%%’gﬁtmhK@ ﬁ(fl%t FB@%@L@IQ@%Y@H—I@%t@eﬁ[@t TMfe 6). However GE

y Wt coul d onl e déterm ned by
s betitshdiest dvad anateygias t¢ dinhes Bpakive dabe nutant receptor than to native,

Cheotniehmcrgr shi R IeaBs TR eb RS b6 drmispsaochiride

9gttached to Asﬁ(l%2 of hFcyRIIla favors the interaction between IgGl and this Fc

receptor. This data was corroborated in a cellular assay system, where GE antibodies
bound significantly better to FcyRIIla[Val-158]-expressing cells than to to FeyRIIla[Val-
158/GIn-162]-expressing cells (Fig 3c). In another set of experiments the present
inventors demonstrated that the binding behaviour of antibodies with a considerably
reduced fucose content and lacking the bisecting GlcNAc (Fuc-) generated by the
expression in YO myeloma cells (Lifely, M.R. et al., Glycobiol. 5(8):813-822 (1995)) is
very similar to that of the GE antibodies (i.e. affinity for the deglycosylated receptor is
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lower than for the native receptor), The absence of the fucose residue in the GE and Fuc-

antibodies therefore appears to be mainly responsible for the enhanced affinity of the
glycosylated form of the receptor for these antibodies (See, e.g., Shinkawa, T. et al., J.
Biol. Chem. 278(5):3466-73 (2003); Shields, R.L. et al., J. Biol. Chem. 277(30):26733-
26740 (2002)).

[0272] In summary, the improved interaction of GE antibodies with FcyRIlla is
modulated by the carbohydrate moieties of both binding partners. From crystal structures
of IgG-Fc fragments, it is known that the interaction of carbohydrates with the protein is
mainly stabilized by hydrophobic, preferably aromatic residues (Huber, R. et al., Nature
264(5585):415-420 (1976)). Particularly relevant to our results is the intense contact
between the Fc’s Tyr296 and the Fe’s fucose. GE antibodies do not contain this fucose
and we hypothesise that upon complex formation with FcyRIIla the receptor carbohydrate
attached at Asn162 forms close, favorable contacts with GE Fc, thereby accounting for
the high affinity of this interaction.

[0273] A model of the proposed interaction demonstrates that three mannose residues of
the pentasaccharide core of the oligosaccharide linked to Asn162 of FeyRIlla could reach
the IgG Fc Tyr296 (Fig. 4). Such a binding mode would favor the interaction of the
FeyRIlla carbohydrate with the Fe’s Tyr-296, which is also accompanied by a much
closer contact of the carbohydrate to the protein moiety of the IgG. This model can be
used to identify amino acid substitutions on the Fc surface which further strengthen the
contact with the FcyRIII carbohydrate. In a recent study, Okazaki et al. suggested that
non-fucosylated antibodies bind FcyRIIla with increased affinity as a result of a newly
formed bond between Tyr-296 of the Fc and Lys-128 of the FeyRIIla (Huber, R. et al.,
Nature 264(5585):415-420 (1976)). However, it has now been found that the increased
affinity of non-fucosylated antibodies depends on glycosylation of the receptor. Such an
effect of receptor glycosylation indicates that a Fc-Tyr296/Lys128-FcyRIlla bond 1is
insignificant to the affinity between GE antibodies and FeyRITIa.

[0274] FoyRIII a and b forms are the only forms of the human FcyR that possess N-
glycosylation sites within the binding region to IgG. We therefore conclude that affinity
for IgG will be influenced by receptor glycosylation only for these two FcyRs.

Comparison of the amino acid sequences of FcyRIII from other species indicates that the
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FcyRI I 1a- glycosylation regul ates binding to anti body
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affini t%{ (Table 6). For binding to GE anti bodi es,
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di(Edvaspalfcys dosverly kRiPy, J. fraubals I I&(@h3 ORI (&P} of by modulation

fiotfttﬂeni%cés%%oﬁ’t%%’otflgﬁ di ssoci ati on observed.

The immunological balance between activating and inhibitory FcyRs

[0276] It has been proposed that an improvement of the ratio between activating and
inhibitory signals will enhance the efficacy of therapeutic antibodies (Clynes, R:A. ef al.,
Nat. Med. 6(4):443-446 (2000); Stefanescu, R.N. et al., J. Clin. Immunol. 24(4):315-326
(July 2004)). In the current study the inhibitory shFcyRIIb receptor was found to have a
similar affinity for native and GE antibodies, whereas both activating receptor variants
bound with higher affinity to the GE antibodies than to the native antibody (Table 6).
This indicates that the oligosaccharide modifications of GE antibodies exclusively
mcrease the affinity for the activating receptors and indicates that these GE antibodies
will show enhanced therapeutic efficacy.

[0277] The inhibitory receptors sFcyRIIbs from mouse and human are not glycosylated at
Asn162. The lack of discrimination for GE antibodies displayed by both these receptors
is consistent with glycosylation of FcyRs at Asnl162 being essential for increased binding
to non-fucosylated IgGs.

[0278] The finding that murine FcyRII has significantly higher affinity than human
FcyRIIb for the antibodies may be important for the correct interpretation of in vivo
experiments using mouse models. Enhanced binding to the inhibitory receptor in a mouse

model may result in a different threshold of the immune response than that in humans.
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Quantitation of the antibody in culture supernatant

[0281] Direct quantitation of the antibody present in the supernatant of the transfected
EBNA cells was performed using Protein A chromatography. For that purpose 100 pl of

the supernatant was applied to a column filled with Protein A immobilized to a resin. The
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[0273] A nodel of the proposed interaction

d%’@ﬁﬁfarlﬁﬁcﬁﬁgta&% t hr ee mannose resi dues of

[0284] Jurkat (DSMZ-number ACC-282) or CHO cells (ECACC-number 94060607)

were transfected with a plasmid encoding hFcyRIla in combination with the y-chain and
incubated with known concentrations of IgG mutants in PBS and 0.1% BSA for 30 min at
4°C. After several washes antibody binding was detected by incubation for 30 min at 4°C
with 1:200 FITC-conjugated F(ab’), goat anti-human F(ab’), specific IgG (Jackson
ImmunoResearch, West Grove, PA, USA). The fluorescence intensity of 10000 cells
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Expression of antibody mutants in Hek293 EBNA cells

[0291] The antibody mutants were generated by site-directed mutagenesis and the
resulting DNA was cloned into an OriP containing plasmid and used for the transient
transfection of HEK293-EBNA cells (Invitrogen, Switzerland) as previously described
(Jordan, M., et al., Nucleic Acids Res. 24:596-601 (1996)). Several glycoforms of these
antibodies were prepared by cotransfection of the antibody-encoding plasmid either with

chimeric GnT-III (Gl, characterized by mainly hybrid non-fucosylated bisected
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HLC ti,ons c |n|n ant or purifie
b0t e B bitne €t ot dter sy ot

aﬂﬂth@@%@rﬁh% 3lep dTh@ a%ﬂl)ancga’c 9%‘6&92& Ov‘ﬁﬁecaused by the eluting
enzymatically rel eased fromthe anti bodi es

NaEiBady sV an deteghiatgd sanido nsgqdPfiGaite MuaBtatiay 5o l:oﬁa:bmatlon with antibody

eliiigs oW Sfcesiayian S chliobsatil Mo ubi i iftootighate anaiysis

[0293PNGas eFot m@tceq)lmml RstyRBcS u@s&%&md Y1 difa0péaskadd fBre incubated
Endogl ycosi dase H (EndoH, EC 3.2.1.96, Roche,

Bﬁ%@PY%VWZ‘@FIP Ayl et P@tfsnﬁx@ayhaq@s@beads (rop dEfrsitelm@uSqiharose Fast

7 1N B oS5ty e, SR R e 88 emperature

wahe aaiplsteds tigantBbredMACRE icgnAgi ﬁlncﬁéépﬁ’ﬂi cdi®nn B10Rad Reinach,
purificatjon through a cation exchange resin (AGOW X8

r §§Jiltﬁef g yrshesatfgeed at1000 xzbr Aewin, Th: weRinsd beads were washed once
Rej:magdh/ r t Spl
cﬁ}rﬂgml;q] él?fﬂag § 5@%#@%@% I!Qa@ els,clr;%lg /gﬂbﬁ dea 8(:8 Elution was
aperﬁﬂmdlﬁyadcﬂﬁapﬁﬁmtli)lio pl Bf 1Q@8V Drid3.50 =M glycmg 100 mM sodium
81% nes 98) dycobiology 8, 445-454
8131?6 PH 309 f%ra%-pqﬂéi llo v xlase) cpmpiT aEglp@hd@P@ﬂi guloe 2 min in an

orbater i RERER IS BRIV AR g R b0 ¢ 2ci o

and 0.2 ng 5- msthoxysallcyllc acid in 1 nm ethanol/
1Qarvbhptraie@uslysiodi um chl oride 1:1 (v/v). Then, 1 gl
of this mxture was transferred to the target plate.

[0294]The saTiu gorified eantibbdie® dver® blifr exchanged to 2 mM TRIS pH 7.0 and
concentrated to 20 pl. Oligosaccharides were enzymatically released from the antibodies
by N-Glycosidase digestion (PNGaseF, EC 3.5.1.52, QA-Bio, San Mateo, CA, USA) at
0.05 mU/ug protein in 2 mM Tris, pH 7 for 3 hours at 37°C. The released
oligosaccharides were adjusted to 150 mM acetic acid prior to purification through a

cation exchange resin (AG50W-X8 resin, hydrogen form, 100-200 mesh, BioRad,



bef ore neasurenent using an Autoflex MALDI/TOF (Bruker

Dal toni cs, Faellanden/ Switzerland) operating in
w@omsases i on node. FcyRII1a binding assay [ 028d1/1B2006/002888

Jur kat (DSMZ- nunber ACC- 28Ry or CHO cells

(ECACC- nunber 94060607) were transfected with a

pl asm d encodi ng hFcyRIlla in conbination with the

y-chain and incubated with known concentrations of

gG mutants in PBS and 0.1 % BSA for 30 min at 4C

ARERIacIS ey wiiA f)‘fﬁ:’fte@ Mo beP ‘I:H{CIQI ‘tﬁg f)‘lgl O(‘élﬁ%%%&f)h? Go¥rn (BioRad,

i ncubat’i on for mn at
FReDaclh fjwitystlen) Iﬁé étscylﬁecgd%npacaﬁ,‘tl dmiraﬁil}{é()hblogﬁ 8, 445-454 (1998)).

ficl gn
0295P53" i oF BB At i EnErRapaort EhB00TckH] & e fiesty prepared
2&&?1&)@&@&31813%516&&?99@1&5@@12&%84 rri'éJZ SQﬁﬁfcﬁég%ﬁ’id?Q atifl and 0.2 mg 5-

t he bound anti body variants was determ ned on a
cmeﬂ@ewsa(hs}zilc #idye] s etwnolllQ mbhequeouswidiune phlandgl 1 (v/v) Then, 1

LGE0Eu! By O BraRBED B DD YE SRR owes o ar

pbsfotd ﬁ[éaé\ﬁ’ﬁﬂl@lﬁ Wn@kﬁhﬁﬁ@iﬂ@g MNISDIVESF dBgulte! Daltonics, Faellanden,
glutam ne (FcyR Ila- Ql62). The bindi ng assay was

pé}“’f getiaed) ggeratggclp,psggvgmo%, ng this cell line.
[ 0286] Using these nethods, |gG nutants can be

[ g%te;(ahggnm@;nawh@,n increased binding to
hFcyRI 1l a when non-fucCosyl ated conpared to the

nnmodi f t . .
[0296|E—ur he?lr)rlgrglenk %ﬁ‘gﬁylﬂ% ﬁl%)[ ¥ ed%@%enﬁah%? ed)(ln gl) was purified by size
pexeflei@bélyomatographe aghchn Afildnnill§o Ej’zstéfﬂ yiihl dueoshihpled@hd MAD unit

uggagﬁ%%gwpgr %RI T 8#83? ;g L Pamn x%glgrg 1%?(:5{311}/065 Otelfingen,
t BRRSERMIP gt PHSP- 188 RS rh £RF ReiPDY ﬂﬁ%f B Rae).no fkgmM EDTA,

to its surface expressio | n case t e tésted ant
mMiO8hYesTwieen20 iy minhing bm@&r rigte m;m@aatla weatdlengtaof E&O nm caused
for, this ass s were incubat

i ﬂ“ek‘ﬁ%\?\g AURRdN YA s HE &fmﬂfigléeﬁ ' Tt QUanitabes ﬁamgmatwn with

OarkoBPatah@ird S6F lﬁioﬁ'n%llcélﬁatl&fl ter several washes
anti body bindi ng was detected by incubating for 30 nmn

at 4C with 1:200 FI TG conjugated F(ab')2 goat
aBxpressigrael Plubls shFcdtdleiHise andybFeRIEkS b5
| mmunoResear ch, West Grove, PA, USA). The fl uorescence
[0297] nt enSSWYBIII&H@BMethSVRHM%WGIBdPMuMd byerabsiamdexpression in

EISPDRRtER’ Gl Sanilan. Vet by Nl fediodine] 2080001 Hdo96) and

Stodﬁc%ﬁégelﬂﬁi@y 3PN Lin |291@a1ﬁ5§@8f %h&g&ﬁgﬁ%lgﬁﬁqﬁ%w a HiTrap

that show preferably an unaltered bin
cehglating HPo (AmershamdiBiiosdientes nOidbiimiyen, Switzewtdhemnd a size exclusion

PheLSh t{o@%gﬁ?‘;%‘é'xﬁ@r‘ggﬁ EB Bufted (0014 ABpER p2fY 45 15N Nact, 3 mm

do pre
EDTA, 0.005% Tween20). The concentration of the proteins was determined as described

(Gill, S.C. & von Hippel, P.H., Anal. Biochem. 182(2):319-326 (1989)).

Surface plasmon resonance

[0298] SPR experiments were performed on a Biacore1000 with HBS-EP as running
buffer (Biacore, Freiburg, Germany). Direct coupling of around 200-500 resonance units
(RU) of human Fcy Receptors was performed on a CM5 chip using the standard amine

coupling kit (Biacore, Freiburg, Germany). A set of concentrations of IgG mutants were



FcyRII'l conpared to the inhibitory receptor FcyRIIDb
are clained. This consequently also includes nutants
WO ba@u/034sesv an i ntermedi ate binding to FcyRI 11 PCT/882006/002888

between the wi | dtype antitwody and t he gl ycoengi neered

anti body) but al nost no binding to FcyRI I b. Such

clai med anti body nutants have a "specificity ratio"

above 1. By "specificity ratio" is neant specificity

to human FcyRIII receptor as the ratio of binding

3; afdell Witht O fRRGEREST 30UNBRINFEoUAC eRt Bbw ¥, Bulk refractlve index
007/ 039818 PCT/ | B2006/ 002888 103 ADCC assay 289]
Eiﬁfﬁemuwm eoreged ded by suTcng dinh egspTRE- b8 8y on ﬂowmg over a

chgeﬂ%l tfa F%butl RrSFe&P %EABECeE Lﬂ’ﬁ? tFag%fla§tatg memw*ge was used to

siefes Ittai @sstosmam@ﬁtcammnxﬁ i r‘ﬁbﬁlﬁ'mﬁ R ge ttifg ofBAs €langmuir binding
S\Nltzerl and) for 10 mn serially diluted with AIMV

deiherm. Eipgtia sangieats e ey shnalg ther BEyavplugtien araggem curve-fitting

A R T S S

| acki ng FcyRIIc expression were added to the wells at
an effector to target rat OL 25:1. Alternatively,
NK-92 cel | s (DSMZ- nunber ‘§8) transfected with
hFcyRI I la and the y-chain were used instead of PBMCs.

[0299]Af t er THeuanHbedi&s Gfert Ngiliiad | N FBS-BPCand 0Pasgéd Odvert Agfaces with
cell-free supernatant were transferred to a new pl ate
figymabplized aeesptqrs n Using tidessribes mgthogyit isHww 9@3@@1%@ 1dgntify amino

g%idq&uial?l?s t QhPRLChY }/degﬁfi?&'ix}h%ﬂ i g 4 F&‘fo%i%%ﬁgﬁgéred version. For

tzer accordi ng he prot

rexamtbRecthe aetibodyoelielahisr§2 39 W0 220 F248RIdw A @lewassed afﬁmty to FeyRIlla
perforned on hasis of the crystal structure of Fcy

Vhedgioh IS oelvalwrwoqrﬁﬁ)rba@ Yot alenest %demtrC@hanfpméred to that of

I ) e the coordinates
3gg?%gﬁgg§@%ﬁ¥3?§?gh etyﬁ%tta%£ at Asn-297 of the
[0300]Fc werAcodujihg cathediesanibed priacipie dubecsgfiuy amtsitasjoukt fedture either one
ua as ri bo to Asn-162 of FcyRIII with the
&22@%@%‘8@@&% ge&s%c%l recting to the position where
tz@eTﬁy@Efg‘i} BePEP R scd NEnitfRAPL RIAS Bfbared to
'Ihé‘ I% amn %‘%a&’m{i&&%& f?caﬁb Lal I Ze the pfoposed

bi n erl a ‘s and Met hods

pr esﬁi{%% rrut ant Heézlg‘{ygﬁ% ec{eateg
atenlﬂf’ ?‘rdTlﬂeﬁ% MY C47 R lwﬁ%s

quobi@dmgrip FaR1ld |1¢okmgnglammﬂgomaém1@oa é2uSeRiler
tQ62).r ansi ent  transfecti on of HEK293-EBNA cel | s
(I'nvitrogen, Switzerland) as previously described
C. The mutants have either an increased ko, or a reduced kqs compared
to the GE control antibody.

[0301] According to the above-described characteristics, the following three groups have
been defined:

Table 7

shFcyRIIIa shFcyRIITa~-Q162

Group Kp non-GE Kp GE Kp non-GE Kp GE




(Jordan, M, et al., Nucleic Acids Res. 24:596-601

(1996)). Several glycoforns of these antibodies were
w@e@passds by cotransfection of the anti body- eneoriBegos/002888

plasmd either with chimeic GT-111 (d,

characterized by mainly hybrid non-fucosyl at ed

bi sected WD 2007/ 039818 PCT/ |1 B2006/ 002888 104

car bohydrates), or with chineric GhT-111 and Manl |

(&, characterized by high proportions of conplex

non=fucosytated birsecied cacbonydratres). Jor
unnodi filed antibody, {(the plasnids|coding for the

v

car bohydr at e- nedi fyi ng enzyres wer¢ omtted. The <

supernatants were -haryested five—days—atter

J
tBansfection. @uantitation and purificati>on of tlhe

anttbody Tnculture supernatant for car bohydrate
n is and surface pla ; e rrl 2] Direct
Table z—u 2% i%ilrg? PO o g%z%r&%gcgrgﬁe)lgqg% afﬁ'El‘ll(%lgtan‘rs (as non-GE or GE
(increageth &7)n destescds (Pner vp $egic%%ggl£]3 E%NA %ggﬂ" TS ot i fh
elycofpmss) donslicuBili apd REPTRINE G aPwEREHHY. eofortiph antibody in the
respecpve ggsdormi00 1 of the supernatant was applied to a
colum filled with Protein A immobilized on a resin.
The ound tibody was eluted using a buffer of pH 3
a?l?eeﬁoﬂf’wglgr@ﬁiﬂ“éan fw‘llﬁﬁﬁeg?fﬁ%fpr oteins with a washing
step. The absorbance at a wavel ength of 280 nm caused
by the eluting antibody \éﬁ%ﬁl} [ %t egrated and used for
iIts quantitation in conbi g8 with ant i body
standards of known concentration. The eluted sanple
was used for carbohydrgtentasabyttuton [ 0293] For surface
pl asnmon resonance appkcatiea—b—pt=0f super nat ant
were incubated end-ovefiend WP 20 gl of ProteinA
Sepharose beads (rnp Pregei n A23@phar ose Fast Fl ow,
Amer sham Bi osci ences, Oygl fingegyySwi tzer | and)
over ni ght at room tenperature. 'I\'%e sanpl e was
transferred to an enpty®8fi cr odpf$! col um (Bi oRad,
Rei nach, Switzerland) apd cerreusdd uged at 1000 x g for
1 mn. The retained beagg ver e %_?hed once wth 10 nmM
Tris, 50 mM glycine, 100 nM SO&I um chloride, pH 8.0.
Elution was performed by incd88Pon with 120 | of 10
MM Tris, 50 nM gl yci ne, 3800 myzsedi um chloride, pH
3.0 for 5 mn followed by centrifugation at 1000 x g
for 2 mnin an Eppendorf tube containing 6 12 M
Tris, pH8.0 for neutralization. Carbohydrate anal ysis
[0294] The purified antibodies were @\uff r exchanged
to 2 niabR g—pmmn@ atid subsiBdinnspictherwlogied mutants
A i gosacchari des were enzymatically rel eased fromthe
anti bodies by N-dycosidase digestion (PNGaseF, EC
3.5.1.52, QA-Bio, San Mateo, CA USA) at 0.05 mJg
protein in 2 MM Tris, pH 7 for 3 hours at 37C. The
rel eased oligosaccharides were adjusted to 150 mM
acetic acid prior to purification through a




cation exchange resin (AGOW X8 resin, hydrogen form

100- 200 mesh, Bi oRad, WD 2007/039818 PCT/ | B2006/ 002888
waowmmeeismach, Switzerl and) packed into a m cr oPQI/IB20Mm/(02888

chromat ogr aphy colum (Bi oR8d, Reinach, Swtzerl and)

as described (Papac, D.I., et al., dycobiology 8,

445-454 (1998)). [0295] 1 | of sanple was m xed in an

Eppendorff tube with 1 1 of the freshly prepared

matrix, which is prepared by dissolving 4 ng

2, 5-di hydr oxybenzoi ¢ acid T\Hﬁl 2?

met hoxysalicylic acid in 1 hanol / 10 nM aqueous

sodiumchloride 1:1 (v/v). Then, 1 gl of this mxture

was transferred to the target plate. e sanpl es weille

allowed to dry Dbef ogﬁ:cqﬁmg_%errent usg]g:cm||a%j1gill.@
MREDH ?@’r—:ﬁg KeiE Datt o] 5

U Group

et (100 15 was p@ﬂ?ﬁ‘?e

cenirel u3|6?-’1 chr o®&f ogr aphy 4&i t h an'®&$ | pnt 1ﬂ@§)3%yster -
with auBbsanpl 247 and I38|5n| t 1 h Tri 38630
Super d@R-GE00 10/ 300 GL cbl umm (Aﬁ%ﬁ%h am Bi o%e34ences,

9 HER8®l fingén, Shibzer!larti¥8and HSPAEB puf f erd8yW 01 M 2
HEPES pS17.4, 8525 M NaZ55 3 nivi 299FA, | 0. 00894%weendO
as rumen@®F buff ér. The absorban®88.3® fp waverafAgt h of

20 SZBW nm Gaused 189 the &1.883i ng artG.Body was FThéegratdd 1
and use@ifor i1.87quanti&28i on i n5&#nb| nati onnbwi t h
ant i body-G& andards of known con@8fbeaji on. 4880 essi gn

22 Fp43Es0l uBke shFEgRI || a- H.88 and s2F&/R| | b- Hi38610 0297] 1
ShFcyRI Gita- Hi s8.6and shFca0Rl | b- Hi 3%06weff e produkced by
t ransimpiGERXpr esgsi on in /HEK2931B8BA gel | s 162.60dan, |M

30 Heésmal ., Ghucl . Aebds. Res.2524: 5964687l  1996)iBs.and 2
purifiedito hosmgeneityr.dmp taki nzp.4dvant aget6oBot he
hexahighigh ne tag using a Hi Tr apgs.ééhel at i ng2biBo

43 sp#er sham Bi osggnces, @Bel fingemo1SWitzerliaad) and |a 2
si ze exghusi onz.1ghr omataypsaphy sieg Wit h HIR1BB buf fler

85 rRdsHDI MhIBEPES pH 7.4, 0.15 M NaGis2.3 M EDBA2 0.003% 1
Tween20pp The gencentragggan of toesr Pt ei nsiev@d6

88 TIEHFr MoNRSE as described ,(QG 11, 29eGp & VON Jgbgpel 3
P.H, A@gl Bipchei n.  18242) : 319436 (1989)4sp.4pur f age

8 SE& fsonang: [0298] bPH EXPgsLEENl S Wolgh go 2

on

acorel 909 with H%§ ElP as rqgRRpNg
buffer B| acore, Frei bur g, Gernmany). Direct coupling

TableR% Ceg)osu{)](gla%\(gg %5)%%) ¢ es giancgeéum tsgﬁé&%ﬁﬁb uga%l‘?s ancy shFcyRIIla or
hFoyRIHax0d- dnterqstio Bt]vyeﬁ@ WO IgG mutants were

deten@xeddmlgnem agelwswvmlén@@wh@t e g lhﬁﬁd eyRIHRA€Q162-H6 and

IgG rin@aed 072t 0BB3 hBndddy StBRAFCOIRESS.

non-GE=nonglycoengineered; Gl=glycoform prepared with GnT-III; G2=glycoform prepared

with GnT-III and ManII.

—




106 passed with a flowate of 30 I/m n through the

flowcells. Bulk refractive index differences were
wa@oeooreasesl f or by subtracting the response obtBECTERRO@IN002888

flowing over a reference $rface without protein

i mmobi li zed. The steady state response was used to

derive the dissociation constant KD by non-Ilinear

curve fitting of the Langnuir binding isotherm

Ki netic constants were deri ved usi ng the Bl Aeval uation

program curve-fitting to fit rate equations

for 1:1 Langnuir binding Eltﬁlbﬁéﬂgrl cal integration.

Results [0299] The anti bodies were diluted in HBS-EP

and passed over surfaces WKl i mDIKJ i zed ragept ors.

Usi ng the descri bed net hogkuiatHé SRMa\@1B2518! bRfa1HE

identify amno acl ants tnhat can not be -

identified when usi H§n§ nongl ycoengi neer ed véfisi on.

For exanpPe tH88RNnti®ddy mntants S239Wand F243E show

a decreased affinity € HKcyRiIla when not -

gl ycoengi neered (nompofEE [but+ have al #ost an igdenti cal

KD conpar esh t gobéiat o(f3 tthe ;control anti body when al so

gl ycoengi neer eg (CGE O’ 00], Accordipng to the

descri be rssu—rutants—shoutd—feat ure

either one of the MeMCEwi nd charact®risticsNdA  The

CGE | gG nutzht FP48E an ®ncreased affintty to FcyRI Il a

conpared to the CGE I@G I acli ng the amno acid

modi fication. B. The gllgG.nutant has an inggeased

afflnltyt gﬂg%, Ia uated by the carbohydrate

noi ety of T%ese rrut ants can be |dent|f| ed

by bi ndi

position 162 (FcyRl InbraGEQl62). C. The nut ant :idhave

ei ther an 4ncrszased ke2 or a reduced-koff conmpared to

the GE control antibogy. |[[0301] According to the

above- deWWWr ee

groups have been déPiiEd: Table 7 SFFcyRI K

shFcyRI | LahQ—LGQ—@:o%4Q_non_GLKDZGLI4D_ngn_GE KD

GE WD 200788039268+ pa-GCBE20067 002888 +107 1 >n#* > > 2

< < < < G2 - = +
98 S239E non-GE - - nd*
G2 - - -

Table 10 - Comparison with control antibody of the interactions obtained with selected IgG
mutants. IgG mutants glycoforms were compared to their respective glycoform of the original
antibody and were labeled as binding with increased (+), unchanged (=) or reduced (~) Kp or kog.
*=off-rates too fast for determination; Kp was determined by steady state experiments.



3 >< > Table 7 - The three groups have been divi ded
according to the affinities (increased (>), decreased
w@ 29o7/08a812inchanged (=) KD) for the |1gG nmut ant SPCEEB2006/002888
non- GE or GE glycoforns) t® shFcyRI Il a and
shFcyRI I | a- QL62 conpared to the control antibody in
the respective glycoform. The following IgG nutants
were selected: Table 8 Mitant Substitution 43 S239D
98 S239E 20 S239W 85 F243H 22 F243E 88 T260H 9
H268D 30 H268E Table 8 6[9%1 g acid substitutions of
the selected nutants WO 2 v 5818 PCT/ | B2006/ 002888
108 Table 9 shFcyRIIla-H6 shFcyRI | la Q62 H6 ko" 1 E5
n® kofff 1 E-3|Kp 4D G oup0 n Mut &t dl ycdf or mp ( 138\Vk) 9 30
mutant (( 1/(s)co(indt) | ( rigBenon- SBORA5| 662424 4. |40F248ont|r OI6@E2 ¢. FiZ68D H268E

gyt L 16,5995, 80) te1G 3,926 25|30 20, [ v, |er

complexG; 1 8050937, 288 2. 65 10| 8B4.190 382|080 93 100 @2
"0 [S239W 62 . 12,2 40 1 @l |1,07 & 232

fucosylat 0 0 57 0 62

bisectedeé 8.4 % nt}zqon GE '/g

0 73 0 76 0 78 0 77

Table 11 — Oligosaccharide pattern (rel. %) of antibody mutants compared to the
control IgG.

Discussion
[0302] The selected IgG mutants were divided in three groups as described in Table 7.

Group 1 —S239W, F243E, F243H

[0303] These antibody mutants have in their glycoengineered form very similar Kp
values for their interaction with shFcyRIIla-H6 as compared to ‘the - control
glycoengineered antibody, but feature a decreased dissociation rate constant (4-fold
decreased ko). The affinity to shFcyRIIla lacking glycosylation at position Q162 is
decreased for these mutants in both glycoengineered and nonglycoengineered glycoforms
as compared to the affinities displayed by the respective glycoforms for the control
antibody. This indicates that the improved ko results from the carbohydrate moiety and

not from the amino acid mutation.

Group 2 —H268D, H268E, S239D, S239E

[0304] These antibody mutants have a decreased Kp in both glycoengineered and
nonglycoengineered glycoforms for shFcyRIIla-H6 compared to the control antibody in
the respective glycoforms. For the glycoengineered form, this is the result of a decreased
dissociation rate constant (4- to 2-fold decreased ko). On the contrary to the mutants of

group 1, these antibodies also have, in both glycoengineered and nonglycoengineered



22 F243E & 1.22 2.868 23.52 340.10 1 Gl 2.66 9.605
36. 06 nb non-CGE 188.80 152.50 30 H268E & 5.75 6. 25

wa0od/m3meB. 80 2 Gl 3.42 7.679 22.44 161. 30 noPCTAB2006/002888

[0305

85.66 122.00 43 S239D &2 3182 2.33 7.01 128.20 2 Gl
2.19 2.456 11.23 121.30 85 F243H non-GE | | 542.1 382
1 & 5.01 8.689 17.33 168.50 88 T260H non-GE / /

276.50 289.60 3 (& 15.12 19.54 12.93 160.40 98 S239E
non-GE / / 155.30 169.80 2 & 3.57 2.79 7.83 107.40

ggt)y{ngé)%nﬁ, gi%r%%s?eéir??tériﬁgeﬂs or E@c@%ﬁ]ﬁ? %&%ﬁngeglyifc%‘éﬁat?&r} %ii.t%%§iti0n Q162, as
sbbeypitd ta-2@kG8es ﬂﬁpﬁp@by@n@r&p&mgglwﬁmﬁhd bZ@@ control antibody,
shFcyRI Il a-H6 and 1 gG nutants were detern ned kﬁ[ )

kinfb¢atiag dhrainflyensce wih fhecaniing agid eputeinn ipdheuaantoved afiinity.

i mmobi |1 zed shFcyRI Il a-QL62-H6 and 1gG nutants were

deferi ey steady state anal ysis.

non- Ge=nongl ycoengi neered; Gl=gl ycof orm prepared with

00t o Bts B GIEERRUSE sultc e arB iy BB rovmie o
k @biinparil kd ereigydBehgineddddontie] MitltodyWhich@thefesult-ofad almost 3-fold

9 H68D & - - - d - - - non-GE + + nd* 20 S239W &R + _
+incrggped-kon for the glygeenginecgri-mptani=o Hymanglycogngineered glycoform of this

mutant has a similar affinity for sFcyRIIla as compared to the nonglycoengineered control
antibody. Binding to the shFcyRIITa lacking glycosylation at position Q162 is slightly
decreased for the nonglycoengineered glycoform of this mutant as compared to the
nonglycoengineered control antibody, while binding for the glycoengineered mutant is

similar to that of the glycoengineered control antibody.

[0306] The carbohydrate profiles of most selected mutants were analysed and indicate

very similar oligosaccharide patterns compared to the control antibody.

Conclusion

[0307] IgG mutants were identified that show an increased binding to hFcyRIIla when

non-fucosylated compared to the unmodified (fucosylated) antibody. Furthermore, some
identified IgG mutants can be indentified that have preferably an increased affinity to
FcyRIIla but not for FcyRIIIa-Q162 (which lacks glycosylation at position 162).
Moreover, the described method allows the selection of IgG mutants with distinct

characteristics, such as decreased kg or increased k.
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GL ++ - non-GE - - nd* 30 2Z6BE & - - - d - - -
non-GE - - nd* 43 S239D & - - - Gl - - - 85 F243H

WO aBsts + nd* G = - 88 T260H non- GE + nd*PCTZEB2602BD2888
S239E non-CGE - - nd* @& -1 Table 10 - Conpari son

with control antibody of the interactions obtained
wth selected 1gG nutants. 1gG nmutants gl ycof orns
were conpared to their respective glycoformof the
original antibody and were | abeled as binding with
increased (+), unchanged (_) or reduced (-) KD or koff
* 3 G&E Afgpfest for determ nation; KD was

determ ned by st ead state experinents. WD 2007/039818

AR st R B oy B0 i i

H2&86n hawmr ahemd ohigosacciaanide Bonetureoms a mesokt afeaid glycoengineering and
Lycoform GE G2 &E Q& & G &R G
A GiRareqie BTS20 MRS it A RSEELD FHOGE fRsing molecule
9%xﬂ-1@95 Brea98 Biadinday aflﬂﬁﬁﬁlyﬂ?@yk?ﬁ ch Q)rgbo{;h @%d%@l@e thtigen binding
52 0 63 0 57 62 bisected 50 69 f
Oﬂcﬂe@le?ﬁiaﬁladl& Ridmiodifightica. 11 - O i gosacchan de
pattern (rel. % of antibody nmut ants conpared to the

| el 8Gered A SSUS B he .sel S
ﬁfﬁtg{y?:gel}é}egregi %ﬂ%l%glg %]l[ E‘ 1330\511? T?J(%dll’l? tge;agr}dﬂ ]nggxelreﬁn said antigen
TadEng'molecldRlods n@%@ﬁﬂﬁh ifre¢da3kd bindfipHo a human FeyRII receptor.

A glycoengineered antigen binding molecule according to claim 2, wherein said human

FcyRII receptor is the human FeyRlIla receptor.

A glycoengineered antigen binding molecule according to claim 2, wherein said human

FeyRII receptor is the human FcyRIIb receptor.

A glycoengineered antigen binding molecule according to claim 1, wherein said FcyRIII

receptor is glycosylated.

A glycoengineered antigen binding molecule according to claim 5, wherein said

glycosylated receptor comprises N-linked oligosaccharides at Asn162.

A glycoengineered antigen binding molecule according to claim 1, wherein said FcyRIII

receptor is FcyRIIIa.

A glycoengineered antigen binding molecule according to claim 1, wherein said FcyRIII

receptor is FcyRIIIb.

A glycoengineered antigen binding molecule according to claim 7, wherein said FeyRIIla

receptor has a valine residue at position 158.

A glycoengineered antigen binding molecule according to claim 7, wherein said FeyRIIIa

receptor has a phenylalanine residue at position 158.
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[ 0303] These anti body nutants have in their
gl ycoengi neered formvery simlar KD values for their

WO paoe03est$ on with shFcyRI 11 a-H6 as conpared t oP¢hEB2006/002888

control gl ycoengi neered amti body, but feature a

decreased di ssociation rate constant (4-fold

decreased koff). The affinity to shFcyRIIla | acking

gl ycosylation at position QL62 is decreased for these

mutants in both gl ycoengi neered and nongl ycoengi neer ed

glyec r t L e

P2 i Rpe 2 SRURE Mndify (381cEle Biblife oPLAYCH Wherein sid

Thiclificatbg adoes tdtatubista@tialigp nmtea:kekbiﬁlﬁmgemjlat aoﬁglszcmsy]a&:d FeyRIII

car bohydrate poiety and m t he am no_aci d

EECEPTOb ROMPEEL 19 the antl&t‘@éwldqna u%ée@@ig wydoedilgon.

These anti body nut ants have a decreased KD in both

g'AY Fglfé/%&l Hl%&%@ b1ﬂ<ﬁﬁ§ I6FQENHBERRM0 Glamaf %@%%nf é%ﬁd Fc region
RI | H6 conpared to6 the control antibody in

r egmpnsaswesugtst;t@fmrmtme oForor¢ hbarginpaowis g3heiledds, &661 262 263, 264,

canbei 22585 19 BB BE o o) S 01 R b6

contrary to the nutants of group 1, these anti bodies
alss glyraygpinderedbaitiped| Biadiapgholeanle dicédiding to claim 12, wherein said Fc
nongl ycoengi neered WO 2007/ 039818 PCT/ | B2006/ 002888
1 19819 guapraserg fusther sabstidetions atione of wre of amginpagids 288, 241, 243, 260,
I y [ [ r

e P o A o e et T TR Byl 301, 302, o
oBOBhe control antibody, indicating the i an uence of
the amno acid nmutation in the i mproved affinity.

e LT B O R i s e region
c ‘éﬁﬂﬁﬁ%ﬂ; A abéthetic #eneRehdeesLiniae At R3AMBbRstY or 268.
is the result of an almost 3-fold increased ko"
for the gl yQoengi neered nutant. The nongl ycoengi neered
glA ebremsitseredrmsizenhingding malecule seprime tafny oif claipyd 1-14, wherein

ig% Fétﬂut?cfhscrgé}&@er @g ngt r&lﬁtﬁg&% %%ﬁﬁ%% ﬁ 1%‘33 th%l an amino acid

g Irwdlteythatmtemc’atwmoﬁuetcarbbhﬂlrﬁﬁ attaclsditg IAtshl/62 elfahe Eaﬁﬁﬂ receptor.
for the nongl ycoengi neered gl ycoformof this nut ant as

onp red tot non coen ered contro t . .

o BB oH ST Bl DGR CEr O D SIA 15 WHetein said armino
Sialid Aksidu® thﬁainté%gctﬁ Reit0 heC e£BEhyRAE CtaBIRA {PAsn162 of the FeyRIII
ant i body. “Lﬁ %%)The car bohydrat’e profiles of nost
s ebasptosds tedtfeondhecgrana rynsistingod  Ilrdiisitler, Gy Yrg, Asp, Phe, Asn,
SI m I r ol i gosacchari de patterns conpared to the

r antibody Conclusion [0307] 1gG nutants were

|dent|f|ed that show an increased binding to hFcyRI Il a
wherglydengiheged yndgead iatipgraletide tdveordiipp s fdlith 14, wherein said
(fucosyl at ed) anti body. Furthernore, saone

substitution at one or mor€ amino acids is selected from the group consisting of:
Ser239Asp, Ser239Glu, Ser239Trp, Phe243His, Phe243Glu, Thr260His, His268Asp, or

His268Glu.

A glycoengineered antigen binding molecule according to claim 17, wherein said
substitution at more than one amino acid is selected from the substitutions listed in Table
5.
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identified 1gG nmutants can be indentified that have
preferably an increased affinity to FcyRIIla but not

wo 00076898R8 | | a- QL62 (whi ch | acks gl ycosyl ati on BET/IB2006/002888

position 162). Mbreover, tHe described nethod all ows
the selection of 1gG nmutants with distinct
characteristics, such as decreased koff or increased
ko,,. WD 2007/039818 PCT/|B2006/ 002888 112 WHAT IS
CLAIMED IS : 1. A glycoengi neered antigen binding
I | I SiAg. a . ' i S : :
r Boono RSN b ol A AR AR e 12, wherein said
r eshgtitutioh isiadted! fivan angbstidaioniiptednd Table. at | east one
ami no acid nodification, and wherein said antigen

bi.ndi ng npl ecyl e. exhihits increased..bindi t.0 o .
e oghe e e i molPeS ASordiRs IhtRla s shsmin gid antigen
Bl QG Bioldlale hiRgK S SAUIPIRMIfle6HidrOWith 2t 18ast 10% increased affinity
gl ycoengi neered anti gen bindi ng nol ecul e according to

c bampartd todhe saneaniiged bantingymolechiedenking sal wedifisaiioes
not exhibit increased binding to a human FcyRI |

receptor. . 3. L 2N4] ' i neling . .
y oveeeindast oAt R RISt LR B RN whercin said Fo region
FeyRum&eReEoOregion. t he human FcyRIla receptor. 4. A
gl ycoengi neered anti gen bi ndi ng nol ecul e according to
claim 2, wherein said human _ FcyRI|l receptor is the .
hénalycesnprictsd aatigh g%n.d_‘%. mﬂlegv%c%@w&i% r 8 enflpigsn1-21, Wherein
b'sﬁﬁ'aﬂﬂgé?ﬁiﬁ&ﬁi%%@l_@&ﬁé U B0 aktfboad ¥r Th hntibOEF fhfndRI @mprising an Fe
FCyRITT™ receptor iIs glycosylated. 6. A
gksgtaengi neer ed anti gen bi ndi ng nol ecul e according to
claimb5, wherein said glycosylated receptor conprises
Nl inked oligosaccharides at ni62. . 7. . W :
oy SRS AP RERL RS B Fsedrinate s, gy pherein said
ClaafiBdd, or Whts iy Trapaicilt sehfthdrc. receptor is FcyRI 11 a.
8. A glycoengi neered antigen binding nol ecul e
according to claim1, wherein said FcyRIII receptor . .
i &\ rdyaqengipcerad antigen, byuding fadleade aﬂ?ﬁ‘gr&% i w%lwgtzga wherein said
- iﬂ‘ﬁ%}ﬁe‘ﬂt tiRihMafegWherein said FcyRI 1 a

?E%Q%t rr%ggag vald ne res?g%émat position 158. 10. A
gl ycoengi neered antigen binding nol ecul e according to _
clAaglycFengitveredi antigen tinBingRholeaule mecedingrto lskigmal , wherein said antigen
phenyl al ani ne resi due at ition 158. WO 2007/039818
P%W#%@%F@Sfé@ its E’f&ﬂaieff&?fcgq@% 'R0i neered anti gen
bi ndi ng nol ecul e according to claim5, wherein said

A glycoengineered antigen binding molecule according to claim 25, wherein said

increased effector function is increased antibody-dependent cellular cytotoxicity or

increased complement dependent cytotoxicity.

A glycoengineered antigen binding molecule according to any of claims 1-26, wherein
said altered oligosaccharide structure comprises a decreased number of fucose residues as

compared to the nonglycoengineered antigen binding molecule.

A glycoengineered antigen binding molecule according to claim 27, wherein at least 20%

oligosaccharides in the Fc region are nonfucosylated.

A glycoengineered antigen binding molecule according to claim 27, wherein at least 50%

oligosaccharides in the Fc region are nonfucosylated.
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38.

nodi ficati on does not substantially increase binding
to a nongl ycosylated FcyRI Il receptor conpared to the

wa@rdaogaes1dhi ndi ng nol ecul e | acki ng sai d nodi f i cCBET/IBR006/002888

12. A glycoengi neered anti geén bi ndi ng nol ecul e
according to claim1, wherein said Fc region

conprises a substitution at one or nore of am no acids
239, 241, 243, 260, 262, 263, 264, 265, 268, 290,
292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302,
at rhengiips o1 AR AT loRCh PO bt ML TIEIH & teast 70%
c oligushscharidesfin tlidier regivhgire hatfianymtedone or nore of

am no acids 239, 241, 243, 260, 262, 263, 264, 265,

268,  290,. 292, 293, 294, 295, 296, 297, 298 9, 300
331gly%q9§gln8?red gpigen bindihg &c@@&%gﬁég}geta cZad]Enl %;{}herem at least 80%

bb RS ASHAREQGH R PERRI0A REndFusdslatedl, wherein sai dFc
regron conprises a substitution at one or nore of

am no acids 239, 243, 260, or 268. 15. A . )
gy elyeeryiginsered hntigen iding melesylerastadingetoaayoridelpignst b26, wherein
any: 40 i -14. ' ' upst.i .Qn .
"B b E Lok SRS, s b e of bt
Wolifosaechatitlexasaoingared @6 itbitoni haberighieereding gsi bihdingenolecule.
carbohydrate attached to Asnl62 of the FcyRIII

receptor.. 16. A gl ycoengi neered anti gen bjndi_ng i _
ot BBt s B A TGl uEiedo SAPg Bnierein a majority of
achid piskd Hﬁ%ﬁ@haﬁﬂés‘%ﬁ@%fﬁle‘ﬂ%’fﬁd tpR. carbohydrate

attached to nl62 of the FcyRIIIl ""receptor is

sel ected fromthe group consisting of. Ti P H s, Tyr, o
GAuglypeegginaetsd amfigen birging melgdulg ageording ta claim 32, wherein a majority; of

gl.y.goengi neered ant..gen_hi-pdi n l.ecul e according to
cls%l:aﬁ?sf%?dﬁﬁ%?%?cﬁlaég%‘om egt Setclog’ll?!gl;( éﬁ&at one or nore

amno acids is selected fromthe group consisting of:

Se 2RBAGRIneBaxd2adigdn binden? 39 Tkcple dehe@dARHosanyPhied4ind 1+26, wherein
Thr 260H s, H.s268Asp, or Hi s268d u. 18. A .
gF3idoaligrt celignacehtidfe FUBPRET FPTHBISET A BEEwed; Aympy of hybrid
L ai _ . : . " '
B i S Lt

in Table 5. WO 2007/039818 PCT/|B2006/ 002888 114 19. )
A Ag elycoangiyiearsdr antiigam bingling hiotagillepenoiding toeamycefoeldiney 1-26, wherein

2o B el R B DS B0 AR B er of comple
gloYiseRbianaey @fnindd 198he HordiyddenThéLed i gas bilddighgoleeule.
clarmb5, wherein said antigen binding nolecule binds

to said FcyRIIl receptor with at |least 10% i ncyreased )
af¥ g]«ypp@nglrteg];ﬁgia%né]@e@ mdig g@}p@u]&rﬁchr@gpgﬂ%g}yn@f claims 1-26, wherein

mMLACHlSed %ﬁ?b%@ctﬁﬁhg stiRfiutd %éltn.bﬁgkis &t incfease in the ratio of GlcNAc
e no

gl'ycoengl nee ant1 gen bi ndi ng ecul e according to
Cclradidned , towfueosi resgiaksl aFoconggiainto the nonglycoengineered antigen binding

molecule.

A glycoengineered antigen binding molecule according to claim 1, wherein said antigen
binding molecule selectively binds an antigen selected from the group consisting of: the
human CD20 antigen, the human EGFR antigen, the human MCSP antigen, the human
MUC-1 antigen, the human CEA antigen, the human HER?2 antigen, and the human TAG-
72 antigen.
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40.
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44.

45.

46.

47.

48.

49.

is a human 1gG Fe region. 22. A glycoengi neered
anti gen bi ndi ng nol ecul e according to any of clains

wdadz2®r/39ieer ein sai d anti gen bi ndi ng nol ecul e PET/EBR006/002888

anti body or an anti body fragnment conprising an Fc
region. 23. A glycoengi neered antigen binding nol ecul e
according to claim?22, wherein said antibody or

anti body fragment is chimeric. 24. A glycoengi neered
anti gen bi nding nol ecul e according to claim 22,

el e [ . [ f i:Soi 0 said F
PR RO el AULLEG U BB Bon, wherin s T
mugatuha acslterel ohgdsacahbaAderstiyctuve easei reswlaiofl s@idtglymangineering and
bj ndi ng nol ecul ¢ exhj bits.increased. effect.or f.unctian.

2435 2 3PS BT OCA ) BTGB LARLTRG Hp P PEES biridihg molecule
aconbitl RedRef sPidiidRy toVaChhih FRIRIN HOGHRASRAhpared to the antigen
e?’Feclt or frun%t isg% ils%)ii ncreased mi boéy- (Ezl)ependepr?tre s
cbindinganolesuleothaklacks seibmodificetiamsed conpl enent

dependent cytotoxicity. 27. A glycoengi neered antigen

bi,ndi ng _mol ecyl e,.accor di n o0._.an . cl.al : . .
o B Py BB i G Bl Bl 52 i sid amgen
C BilirigSBsleculé @6t eghibiy ifedasaf bihtiap3e a hesiaa BegRI@seceptor.

conpared to the nongl ycoengi neered anti gen bi ndi ng

mol ecul e. . 28. _A gl ycoengi neered anti gen bi ndi ..

mbl Byeneaginseish @iﬂ%@eq oding malecple atverdng toglaym, 48, whageip said human
ok;j | j ' are nonfucosyl at ed.
Zg?ﬁﬁi8%%@%@%gﬁ%gg@%%bgﬁggggﬁgggﬂding nol ecul e

according to claim27, wherein at |east 50% o

oAl glysernghiaeicd @stigen bihdinganqleqyiloaccarding tné¢laiwon 49, whaein said human
V%)%%i?lOBQSl% P /IBﬁO%ﬁﬁgpgS gT 115 30. A

gF FEOSRGPREEFE® SRR ER B W HY ™ol ecul e according to

claim 27, wherein at |east 70% oligosaccharides in

t PeglEochgicarad ahBgantiihdia molaibthccddling®o claim 39, wherein said FeyRIII
gl ycoengi neered anti gen bindi ng nol ecul e according to
cFgeRtop s glygesylated- at | east 80% ol i gosaccharides in

the Fe region are nonfucosylated. 32. A

gl ' ' W g | nng3t in said
Ay RGeSl SILLD B AP RENIEE 6 A3 Wherein
olghygosydated aaceptor semprides Nelinedpligessclaniden atrAad 62

nunber of bisected oligosaccharides as conpared to

t he .nongl ycoengi peer.ed..anti gen, bi nding nolec ao A

oy EaE R R it EHmR P oty §UdELGigin i FeyRim
Ch@eflod FRENLI N a mpjority of said bisected

ol i gosaccharides are of the hybrid type. 34. A

gl ycoengi neered anti gen bi ndi ng nol ecul e accor di to .
c Paglyrapgingaed antigen bingige majecud accguding i) dam 3% whirein said FeyRIII

ok&gg&g&gﬂgkiﬁgs are of the conplex type.

A glycoengineered antigen binding molecule according to claim 45, wherein said

FcyRIlIa receptor has a valine residue at position 158.

A glycoengineered antigen binding molecule according to claim 45, wherein said

FcyRIlIa receptor has a phenylalanine residue at position 158.

A glycoengineered antigen binding molecule according to claim 43, wherein said
modification does not substantially increase binding to a nonglycosylated FcyRIII

receptor compared to the antigen binding molecule lacking said modification.
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35. A glycoengi neered antigen binding nol ecul e
according to any of clains 1-26, wherein said altered

w@bkiogosmes hari de structure conprises an i ncr eaBem1B2006/002888

nunber of hybrid oligosacttiari des conpared to the

nongl ycoengi neered antigen binding nolecule. 36. A

gl ycoengi neered anti gen bi ndi ng nol ecul e according to

any of clains 1-26, wherein said altered

ol i gosacchari de structure conprises an increased

n f. | . |d: i 10 . .
ey s EaE Ehigef HRRAE SR S ok fiTR i i35, Fherein said Fe
gltegtmesogipreses e dubstitutiperat oine o nprerof exquibe aaicls @84 24, €43, 260, 262,

P S AR b 298 e B SR 98y 2 BVt 9% 200 301, 3o 303

rati o of GLcNAc residues to fucose residues as

C ANPRESShghiRetddCartizel | NEREN QRIS dodidihg @6 dMiRdEOIwherein said Fe
mol ecul e.” 38. A gl'ycoengi neered antigen bindin

nsigésutomnpatse  dithyr sebstifidiomal ongremererofsaiigo &ﬁgﬁ g&h 241, 243, 260,
bi, pdi I chdV | ,N a4 e

(B e 0 ol ZORer e 1 2ot BPnes Rasan bt S i iv1, 302, or
t Bgs.human EGFR anti gen, the human MCSP antigen, the

human MJC-1 antigen, the human CEA antigen, the human

?gogwgg%%%%gﬁém an%@%%%g&ﬂ@%&%qéé@éﬁ' gcg ndlai}/n\o 39, wherein said Fc
gkég@&ﬁm;g}%%s duRBHIHBRM %Milﬂ&eWEﬁ% a”ci&%{?@[ b4, PBO,r 268.

Fe “r eqgi on, erein sard region has an altered
ol i gosaccharide structure as a result of said

gWyglyerryiginserci rgtigendbinding raele¢wde secosdiag derpnyn ofielagms 50-52, wherein

nodi, f i i,on, and erej n.said antigen bindi . ST
ot P efitPe A RSP e e Joff e it an amino acid
Feasiuk thdt @eteRbR vitomp asdohideatt Aachistl i@ Aasn162i ofHcHARIIT receptor.

nol ecul e that | acks said nodification. 40. A

gl ycoengi neered anti gen. bindi ng nol ecule according to . .
cPaglir FBEingRE AnHe SR P ding rrjerile APIRETIRg (hblene Penfgt said amino
NQtiq &%iake inhngiease it %b%ﬂrd?at@ UBEheAC¥RALN162 of the FoyRITI
receptor. . A glycoengi neered anti gen bi ndi ng

modeeptot & saboteddiany tHeqerotmeansiéting wh e, His diyd Glupare, Asp, Phe, Asn,
F%§§%bhreceptor Is the human FcyRIla receptor. 42. A

g gi neered anti gen binding nol ecul e according to

claim 40, wherein said hunman FcyRII receptor is the

h W?w&eﬂﬁhéd@ed Q@ARLP bindk mivledwle CRBEHIgE e dlamt 5YEWherein said
bi ndi ng nol ecul e according to claim39, wherein said .
FeytRtitytionr gicepe o (greg PRENgs peids dg| selegted pAfrom the group consisting of:
ISEPASAL NERs SGIANSLISHT PALDALID BRI RIRC A0, Hsac8Asp, or
cPRiTn 43> Wherel i 8ai I ycosylated recept or

colipoRsds N-| i nked ol i gosaccharides at Asnl62. 45. A

gl ycoengi neered anti gen bi ndi ng nol ecul e according to

el g@c%gﬁgi%@e%f Ia%tiggr{ %in%?XgRlnllélecule according to claim 55, wherein said

substitution at more than one amino acid is selected from the substitutions listed in Table

5.

A glycoengineered antigen binding molecule according to claim 50, wherein said

substitution is a substitution listed in Tables 2.
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receptor is FcyRIIla. 46. A glycoengi neered antigen
bi ndi ng nol ecul e according to claim 39, wherein said

Wo-eooRIBd818 receptor is FcyRII1b 47. A gl ycoengi PeBIEdos/002888

antigen binding nol ecul e at®ording to cl ai m45,
wherein said FcyRI|lla receptor has a valine residue
at position 158. 48. A gl ycoengi neered anti gen bi ndi ng
nol ecul e according to claim45, wherein said FcyRIIla
receptor has a phenyl al ani ne resi due at position 158.
[
ac c%l din tg g@g Iag? eﬁn{ﬁv\% g%z%ﬁfés%?gﬂ%r%% ‘%@g{aﬁ (%her (lapégald antigen
nbmdmgbsbbnmle dlinds torsardebBie®INi rackpbay with at least 10% increased specificity

C at ed r. co 0 the
R B A e dne atng mol SE R Thng T ot e tat 1 on.
2007/ 039818 PCT/ 1 B2006/ 002888 117 50 A
glAy eBe6EgRReFR0artipth dRMiiks RHla@IdatReUhE t8CAaRTIBOIwhErein said Fc
claim 39, wherein said Fc region conprises a
s tagien is gthugrndgGélegegipnmor e of ami no aci ds 239, 241,
243, 260, 262, 263, 264, 265, 268, 290, 292, 293,
% lx%%?%g%%%dﬂﬁ@% %ﬁgm I%Igéeaﬁc%? %%plog(gﬁ%? 81(%:% Pg Elaff2330 59, wherein
asddrdiigg bindiakanstedile isdresrtibodg ar dn faatibesdofragment comprising an Fe
conprises a further substitution at one or nore of
alfief-aci ds 239, 241, 243, 260, 262, 263, 264, 265,
268, 290, 292, 293, 294, 295, 296, 297, 298, 299, 300,
3@@- gly%ggnglﬁéereﬁgﬁhgeﬁz binflifll YEAENH NBES8RgatY IcBER 60, wherein said
ing nol ecul e according to claim39, wherein sai d
FéntlhOégu%ﬂntdmdwrﬂagé@nhlwhmq ution at one or nore of
am no acids 239, 243, 260, or 268. 53. A
g I ace ngnt
any%g?@%gﬁeeeﬁr&g &ﬁ’@%én %ﬁqdpdegln %&%:gﬁ%g a@gcg'hlﬁgt ﬁot %([)a% 80,! Yherein said

r entitade or tittbodstitapalehtyisdomanizedig am no aci d resi due
with an am no' 'acid resi due that interacts with the

car rate attached of ECyRIII .receptor
SX e Re8rg nSemdindife Ml PG il 19, Whersin sad antigen

A6 Mleb e %Jdﬁbi’@ P3readIRFRER: RicHogM no  acid
residue that interacts with the carbohydrate attached

to Asnl62 of the FcyRI Il receptor is selected from

t He ghicosnsinesred gniigry bindingr prolequic avgerding] tp, chiy, 6As pfherem said
P 5 ant i

R0 o200, B iont Pyt SRORESRURLI 4D, rovoicy o

Sﬁi@ﬁdabédﬁdn@lerﬁént@l&per@l@nﬂmﬁt@oﬁmtﬁo acids is selected
fromthe group consisting of: Ser239Asp, Ser239Glu,
Ser 239Tr p, 243H|s Phe243d y, Thr260Hi s, Hi s268As i
%ZIW%@?S@(‘Z&H? agggent @ﬂ%%ﬂ@?hﬁ%@?f@ iB@ {9 §a obFlaHnH 3964, wherein

edi§ aHBd BHESMHAG AL Qi@ TomprisdNedRtdAs&Bifinber of fucose residues as

compared to the nonglycoengineered antigen binding molecule.

A glycoengineered antigen binding molecule according to claim 65, wherein at least 20%

of the oligosaccharides in the Fc region are nonfucosylated.

A glycoengineered antigen binding molecule according to claim 65, wherein at least 50%

of the oligosaccharides in the Fc region are nonfucosylated.

A glycoengineered antigen binding molecule according to claim 65, wherein at least 70%

of the oligosaccharides in the Fc region are nonfucosylated.



69.

70.

71.

72.

73.

74.

75.

76.

77.

substitution at nore than one amino acid is sel ected
fromthe substitutions listed in Table 5. 57. A

w@bkyocosasgs neer ed anti gen bi ndi ng nol ecul e accorPdi/MER066002888

claim50, wherein said sub®titution is a substitution
listed in Tables 2. WO 2007/ 039818 PCT/ | B2006/ 002888
118 58. A gl ycoengi neered antigen bindi ng nol ecul e
according to claim39, wherein said antigen binding

nol ecul e binds to said FcyRII|l receptor with at | east
1Q%;4i i fi-ch- . i . .
LB ERREd RGP R moRRRA SO, bR, At a tast s0%

g bf/the ehgosaedracidesimt thg Ea rdgionhira gonfirbesyldted. accor di ng to
claim39, wherein said Fc region is a human |1gG Fc

region. 60. A.glycoengi.neered antigen bindin | ecul .
B HioRg e S A e B Ran e B8 tiidpgiih ang f ot 484, wherein
agtidl 9flteréd NsligBshcRArRIEU kBudtisre 2BoApideROBY iBEreaRdARGMBAUVS bisected
fragnment conprising an Fc region. 61. A o
gbligeseerdiarides as gompeiegd e thsinenglygosnsinestadantigebitding madecule.
claim 60, wherein said antibody or antibody fragnent

i i i . VG i r i . i ' . ;]

oy S BB Eered o e O RO B ol OB 70, Bk g majorty of
okaid bisedtedipliasacpierities e bitiahyBeditype3. A

gl ycoengi neered anti gen bi ndi ng nol ecul e according to
cl,ai,m 39,. wherei n sai.d.antigen bindin Lecule, . . .
AP FBEPRIFA 2uesn Pl BOREHls cErGfmEd Clai 70, Wherein a majority of
gkig BRBEENEREQEcRREISSRe Bfﬂﬁelc&aplésaltgfeul e according to

claim 63, wherein said increased etfector function is

i ncreased, anti body-dependent cel lul ar, cytotoxicity or )
i Acglyersaginesrep [aatiaen biadivaiaelaeule perding ¢p eyy obslaims 39-64, wherein
g 0 Lhe : ge LAl ! e . [ .
AR RS AR IR oliBh 7 i FEREE! b of nybria
obligsaeatatides cdenpatadito thy ongbrpéngnsral degeebindthginsibaile.

of fucose residues as conpared to the

oy S EREEF S an i eRTBIHRPHOE AGIOBUIE &0 45%0F GG f564 wherein

ckal miBRed WHEb&IcBhAlde! 8RRIrd0%mMisel N increased number of complex
ol i gosaccharides in the Fc region are nonfucosyl at ed.

6 Bligosagrdhyn desmgimparaddd thamdnglycogrgnatienay antigert binding molecule.

according to claim®65, wherein at |east 50% of the

glgi. g&g‘%ﬁg&%«geg %%tl%&l ﬁ'rﬁgiﬁlgpmcélgagi? %%c?)%c‘ﬁnn ﬁp fg& ?gyaﬁﬁse 99-64, wherein

eéngi'neer e ig g

agddrdlierd blgsshedhati®d strubitrfeetomprises &S incréd¥e i@fthé Retio of GlcNAc
ol i gosaccharides in the Fe region are nonfucaosyl at ed., o
Wissolyey fo dueoss 1ssifpesnas) gemparedsie the nonglycoenginéered antigen binding

molecule.

A glycoengineered antigen binding molecule according to claim 39, wherein said antigen
binding molecule selectively binds an antigen selected from the group consisting of: the
human CD20 antigen, the human EGFR antigen, the human MCSP antigen, the human
MUC-1 antigen, the human CEA antigen, the human HER2 antigen, and the human TAG-
72 antigen.

A polynucleotide encoding a polypeptide comprising an antibody Fc region or a fragment

of an antibody Fc region, wherein said Fc region or fragment thereof has at least one



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

119 69. A gl ycoengi neered antigen binding nol ecul e
according to claim®65, wherein at |east 80% of the

w@bkiogosmeshari des in the Fe regi on are nonf ucoBgl/at20eh/002888

70. A glycoengi neered anti &8n bi ndi ng nol ecul e

according to any of clainms 39-64, wherein said

al tered oligosaccharide structure conprises an

i ncreased nunber of bisected oligosaccharides as

conpared to the nongl ycoengi neered anti gen bi ndi ng

Mol &3 h&d n{ddifibuny GREVHNEE %ﬁﬁ @E@egﬁ@e Rimgid gqcreasedf binding to a
nol ecul e according to claim 70, rern anmjority o

s diuthab FseR I ceptonasamettbioi thkesanar polydeptifie thay lackdsai d/medification.
72. A gl ycoengi neered antigen binding nol ecul e

according to, claim70 erein.a majority of . said .

oi7s Bl fis iRl o L5, FL Sefer RSt mldiprio Bth amibody heavy
A cghiicoengi neered anti gen bi ndi ng nol ecul e accordi ng

to any of clains 39-64, -wherein said altered

ol i gosaccharide structure conprises an increased )
nuhPelynusieaids aeeprdige teelaie  havhaes saidmehmentideds gifasion protein.
nongl ycoengi neered anti gen bi nding nolecule. 74. A

gl i i i.nei eeyl . ing to

iy POTPRIE SheRANY R Lo M oRfit o AP 7

ol i gosacchari de structure conprises an increased
nuwipelypetidsossbrshing &0 ictparmad(l; Ivelrarela ssaghb pplypemide ds taneantibody heavy
n%ﬂglycoengineered antigen binding nolecule. 75. A
egCEEngineered antigen binding nol ecule according to

any of clains 39-64, wherein said altered

OlA pelgpeptidanecbediag taiclhini 80,008¢ih $&id palypepiidesia 8 Fudidh pldeein.

rati o of GLcNAc residues to fucose residues as

co

ared to the nongl ycoengi neered anti gen _bi ndi ng )
Ve Lrﬁé%ngAnglﬁvﬁs %@Pliﬁ%%g 2ROYRERTERCH S A any of claims 80-82.

nol ecul e according to claim 39, wherein said antigen

bi i BRlpeistbehSFA19EEdIRkY oPhidst AnRNtigen sel ect ed
fromthe group consisting of. the human CD20 anti gen,

t he human EGFR antigen, the human MCSP antigen, the
huykest coll kompriging Gevectohel deime¥?- CEA anti gen, the human
HER2 antigen, and the human TAG 72 antigen. 77. A

N i
r eegian) wheihen eaid Reaiegiokhat agialiered blifosagetrritle timeoteefas hassult of said

at .| east one WO, 2007/039818 PCT/|B2006/ 002888 120 . | )
S HBEIERGTIRE A0R Rt 6HRY OB arieR et Fod 1°gtip | apA atherdia said antigen

exdiid BoleBeE %ﬁﬁigﬁs BicRALOLih@ing tcl) DyiRE, E@Mﬂ;[]ﬂ teceptor compared to the

receptor conpared to the sane pol ypeptide that Tacks
s antigarddiding solesnle thatdacka spidimyodifitation) shed method domgrisiog:
claim 77, wherein said polypeptide is an anti body

h?&)"y cﬁl@lﬂ{r{é the host cell of claim 85 under conditions permitting the expression of
said polynucleotide; and

(b)  recovering said glycoengineered antigen binding molecule from the culture

medium.

A method for producing a glycoengineered antigen binding molecule comprising a Fc
region, wherein said Fc region has an altered oligosaccharide structure as a result of said

glycoengineering and has at least one amino acid modification, and wherein said antigen



88.

89.

90.

91.

92.

93.

79. A polynucl eotide according to claim77, wherein
sai d polypeptide is a fusion protein. 80. A

w@oeioyoagsts de encoded by the pol ynucl eoti de accpeTiBgod/m2888

claim77. 81. A polypeptid&iaccording to clai m 80,
wherei n said pol ypeptide is an anti body heavy chain.
82. A pol ypeptide according to claim80, wherein said
pol ypeptide is a fusion protein. 83. An antigen

bi ndi ng nol ecul e conprising a polypeptide according to

a f clai =-82. 84 . A\ I | S
o RS B EyprBpee s o § 40k Y] Beptgy pormpared 1o
C @idnitig e Bintihig et ¢ that lackadaid BddifB6tiord s nfelbd @imprising:

produci ng a gl ycoengi neered anti gen bindi ng nol ecul e

conprising.a Fe_ region, wherein said Fc regiaon. has an )
aler eau@%%@aé@ﬁfa?qﬂd%f AR, 85 ST Rongitions RERGInEctge @Xpression of

gl ycoeRguhefhbgodd .h@s at | east one am no acid
nodificat?oﬁ%'an% wherein said antigen binding

nol ecul e exhibits increased binding to a human Fc7RI |

r e)ept cecovenmmseid glycoénginesrad getigeni hihding muilexid drom the culture
t hat Iacﬁ; said nodification, said nmethod conpri sing:

(a) cuf™M™Mg the host cell of claim85 under

conditions permtting the expression of said

P ¥RUSngiickftd; andigeh binflingaacleaile A¢tosdhg to claim 22 or claim 60, wherein
glypoengineered antigen binding nolecule fromthe

c §pid gpabodyetiaghibodyyragment iy Hy fBMaByr oduci ng a

gl ycoengi neered anti gen bindi ng nol ecul e conprising a

o7 R B, R S90S LAt o bngmen
glof coemtjbodie Ft mggiandwhersinasaid Fagtgioner drigment thegeof has at least one

nodi.fi cation,..and whereiLn sai d,antigen WO 2007/03981

PEFILIGA RO ISR 15 N i ROPEEIS 7 Af§&eh biding molecule
| nespdingdo aResf dlhigistitot78. @ human FcyRI 11 receptor

conpared to the antigen binding nolecule that |acks

said nodification, said nethod conprising: (a)
c disetithe) artigenhinding apqleyfe ageardingt amyef claBmtil {700k or 88 for the

0 S . . . de: and
G A A R

nol ecule fromthe culture nedium 88. A

g/ Theasageaveding do elatmh §Onwhémihi sagl cankecis lseleced frodi thg graup consisting
claim 22 or claim 60, wherein ,sai.d antibody or .

o AR Ry e ag e S (o AFis eclagEeR ST SHFEFe BERGIERtc cancar,
engdicitteR RRAYRRhESE cEBARI LS N GreamhteRhbhReANidhSy cancer, and brain
region or a fragnent ~of an antibody Fc region,

witenesi.n sai d Fc region or fragnent thereof has at
| east one amino acid nodification, and wherein said

p%s\épo%l%é gﬁtiée‘?l ﬁiﬁ&n@%élgﬁﬂe Q&c%gdlﬂg t(;TQlll}? 6H Lﬁims 1-76, 83, or 88 for the

manufacture of a medicament for the treatment or prophylaxis of a precancerous

condition or lesion.

The use according to claim 92, wherein said precancerous condition or lesion is selected
from the group conmsisting of oral leukoplakia, actinic keratosis (solar keratosis),
precancerous polyps of the colon or rectum, gastric epithelial dysplasia, adenomatous
dysplasia, hereditary nonpolyposis colon cancer syndrome (HNPCC), Barrett's

esophagus, bladder dysplasia, and precancerous cervical conditions.



according to any of clainms 1 to 76. 90. Use of the
anti gen bi ndi ng nol ecul e according to any of clains

wa2008/03838 or 88 for the manufacture of a NEJdPCHIBE206/002888

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

for the treatnent or prophyiaxis of cancer. 91. The
use according to claim90, wherein said cancer is

sel ected fromthe group consisting of breast cancer,
bl adder cancer, head and neck cancer, skin cancer,
pancreati c cancer, |ung cancer, ovarian cancer, colon

ggﬁ% er Sé a@cf?dc' {l,g 15 31?}@ ?1% :5% %lk: ge d Fe%%m ﬁ%llﬁdangfga{ delng molecule is
agead idiatherapeudioylpéffedtiae moﬂnt-lfﬁ)m 8Boutc1r0 B/kicad abde 15 mg/kg.
manuf acture of a medi cament for the treatment or

Srgf%g%!%%&z 1§fg &g la.g}r/ ggg gge ?ngqs a0 g@ ggm ?rgm?sraécgﬁglra%ghticaﬂy effective
p&ﬁﬁﬁﬂﬁ@?ﬁ%ﬁ?a&%@'s%gﬁg %Haﬂo‘ﬁ?l?ﬁlgiﬁg sel ected fromthe

group consisting of oral |eukoplakia, actinic

keratosis (solar keratosis), precancerous polyps of
t et @ﬂcomdmg éernyong e clairos 8pite K6) whereiysapd sherapeutically effective

adeno l.asi h onpolyp05|s col on
cﬁﬁ%@? 3ﬁﬂ}éﬁé%? to %’ E%% ‘esophagus, bl adder
dyspl asi a, and precancerous cervical conditions. WO

200¢19898BdINETH laB? 006 b AREBS 90 1@ 26 IWherbhiesaid eherapeutically effective
according to an¥ one of clains_90-93, wherein said

afEIogBks Bionyehayt froimegke & pbout [Rawke a t herapeutical Iy

effective anmount from about 1.0 ng/kg to about 15

mi/h'égxse Qecordi lﬂg 1898y JRE OF alts HO 180Y, RAEreBS satd ﬁ{e%eg@cally effective
94, wherein said therapeutically effective anount

|9nﬁmoﬁmabquﬁlﬁﬁﬁwﬁ@/kg to about 12 ng/kg. 96., The
use according to any one of clainms 90 to 95, mherein

%g% ﬁ%? %r@cadtggutggcg 3&'{1{7 Xm%foff %faf(rlné/ 38.}8 @ghehcargiz&l %%cg (It?% ﬁ%ﬂﬁc&aﬂy effective

anyhodfeisabowl4d np/IQ0 to 96 wherein said
therapeutically effective amount is from about 4.5

to about 12 ny/ 98. The use according to a
gﬂ&edee GPEArHEEdo 2py 097 of ghane Pf T P 31%@%%%8}6&%{1@}190&113’ effective

et fRohi ¥Sho@BYRL/KLS about 1.5 ng/kg. 99. The use
accor ?%g ?o anybe%e of clains 90 to 98, wherein said

therapeutically effective anount is about 4.5 ny/kg.

10te iivel osmpawsiss pioagssts phaymanguticl colmgpositios) metheds, and uses as
ere%n %ald therapeutically effective anount is
alSGREPEA DGR . 101, The novel conpounds, processes,

phar maceuti cal conpositions, nethods, and uses as

des ghirbReethiRhEdomposition comprising the antigen binding molecule of any of claims

1-76, 83, or 88 and a pharmaceutically acceptable carrier.

A method for the treatment or prophylaxis of cancer comprising administering a
therapeutically effective amount of the pharmaceutical composition of claim 102 to a

patient in need thereof.

The method according to claim 103, wherein said cancer is selected from the group
consisting of breast cancer, bladder cancer, head and neck cancer, skin cancer, pancreatic
cancer, lung cancer, ovarian cancer, colon cancer, prostate cancer, kidney cancer, and

brain cancer.



102. A pharmaceutical conposition conprising the
anti gen binding nolecule of any of clains 1-76, 83,

wo@ro08®3@mngl a pharnmaceutically acceptabl e carriPeT/IE20@/002888

105.

106.

107.

108.

109.

110.

111.

A nmethod for the treatnment18r prophylaxis of cancer
conprising admnistering a therapeutically effective

anount of the pharmaceutical conposition of claim 102

to a patient in need thereof. 104. The net hod

according to claim103, wherein said cancer is

sel d, fromt P nsj.Stn f . .
Dradie o Be WRadikr HIBRIERCE, ¥ wtbiRElous AMhfion or lesion
pacepadhg CadntiaReeing h Wherapanicelly «fetivarnntaint ef, theopharmaceutical
cancer, _prostate cancer,. kidney cancer, and brain

c &ppesitioy YRy 398 peapent/in BosBP5eR888 123 105. A

nmet hod for the treatnent or prophylaxis of a

gg‘ﬁ@ FRGREP YScor@AFith | @nOl0d, SeREn <& ebalcBfus condition or lesion is

mnistering a therapeutically effective amount of _
t helegbd fioacthatgraml consistipg sf viableukidplelkiaj antib@kerajosis (solar keratosis),

CPEIREBHS TG o ECGRIOT P RS SUE I SRRy i Adenomatous

| @§ipkid, S heR@it@§! atbnbbBPbINEcAbR URakRAS kidréife O{HRPEL), Barrett's
| eukopl aki a, actinic keratosis (solar keratosis),

preearhaguss bladdgslysiplasiafangd peccaagtesiseerviest conditiongst ri ¢

epi thelial dysplasia, adenonatous dyspl asi a,

hey edi . ' . C R .
Bg\rnr %{t éyolﬁgglg%ﬁl%%gfé %ﬁcg@ggto d%@g ?f; g]lﬁ%ﬁkdggg,eﬁ,w &C}or use in the
p teatarneoopdpledasis ofidancandi ti ons. 107. An antigen

bi ndi ng nol ecul e according to any of clainms 1-76, 83,

or.88 for use.in the — treatment qr. prophylaxis o L
c e amtisi B g male s Ao R B A0 EhaEECHN fgncep i selected
C'fﬁinm}ﬂeogrouwaﬁﬁﬁétﬁlfgsﬁ' WhefsRaer, Bl8dde @h@et,Stbad fah@Meblb ancer, skin
group consisting of breast cancer, bladder cancer,
hearrennphncteekc canessy lungkancere Qierdan, CaIRAG radda eansahdeestate cancer,
| yng cancer, .1 an ncer, colon cancer, prostate
C§H%E¥Fm“fﬁﬁﬁ§é%%%ﬁ%5§$ and brain cancer. 109. An
anti gen bi ndi ng nol ecul e according to any of clains
1-AibantB3n bidiBS nfodécults sccorlifih® ay eftladnd 196, 83, or 88 for use in the
prophyl axi s of a precancerous condition or |esion.
1 frgatmgabonpropdexip phPrRGaResTONe GPRAUTHER 8F 18510 to cl ai m
109, wherein said precancerous condition or lesion is
S@h%cﬁlﬁ%fflrlﬁﬁﬁffn Cr@IRHR GQBAiRE 1189cifm Of®, wherein said precancerous
| eukopl akia, actinic keratosis (solar keratosis), _ o
preenditice oo Ussipmliy gelecied titan dad groupr consistiognofgast eukoplakia, actinic
epi thelial spl asi a, adenomat.ous spl asi a, e
ey SR oS TP ET P SHE of Y8 iRl fhrcctum, gastric epithlial
(Hl ia, Bédnofiatous pRag Usereddfapd dmpdlys&ia Sdofon @Bker syndrome
@fS@ p yi
a

precancerous cervic conditions. 111. A antigen .
bi(HNPAE ) nBraeitly esonkasys.diledgler dysplagiangndipreeancgrus eqrvigal conditions.

for use in therapy.
A antigen binding molecule according to claims 1-76, 83, or 88 for use in therapy.



