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whagmcokmean@ b smcg“m’molegmm actiflite r¥ish Ercqnteemh naly.depend

t h d
TR IR N e
Q)h’.gbyacémes C8bin§ gdheralizations between oligosaccharide structure and
, 4) - N—acetalglucosan1ny|transferase [ ("eTiie"),

mq}?’é‘ﬁ—@% fingher cpmde madal )F@ir refamhke foerteint oligosaicharide

A S BOSRRTRRSR B INEH GRS enk D RBERle
chiongh irteraetias mathabedfid dafly diatd Yahing RoRMICRRIdVhdrDan

%ng ﬁged CHO. cells, (See Umana, P. et al., Nature
% Pntlbpﬂlef 78d mgel( Lﬂ@beyedaﬁanuwrmam deakins et al.,

v’?xfg{,;ecg%yeg YG. §194 %4 the entire contents of

4
are ere y i nco ted by reference). The
[0014]ant i baddymaeixGET ctitd angis prefercdaioge fot pegucion of therapeutic

unconj ugat e whi ch _have high tunor affinity and
% gllnf gue to thelr capabllﬁy to gl%cosylate proteins in %1/16 most

compat1ble form for human application. (Cumming ez al., Glycobiology 1:115-30



but have too little potency to be clinically useful
when produced in standard industrial cell |ines

wo aokiongse he GnTlII 1 enzyne (Urana, P., et al.,PCEIBROGI/003896
Bi otechnol . 77:176-180 (1999)). That study was the
first to show that | arge increases of ADCC activity
coul d be obtai ned by enginé@ring t he anti bodypr oduci ng
cells to express G1TlIl, which also | edto an
i ncreasein the proportion of constant region
((FR9badedunsasred,, Mzts}@cBneckcbiaalgm a@war(ﬂ 959). Bacteunaivaxy

bi sect.ed, nf ucos oI| hari des, abo e the
By &5 sl Rt e s DGR S Fapaumen Bists B8h%r phtiy
T

e R cwwmsnw e assocatd
twidatapishleayéindg fomh the biaogd hueras undesprbleranmsne interdctionsnand
but not li.pited to, h ?OES 91 Rl EF , SUMVARY 031 THE11
lﬂﬁ%’f{}ﬁsﬁxﬁ’lgﬁﬁiﬁf rﬁ@‘é"&é 19JpEiGALaREVEY- o HEIPRE jRemmalian cells,
tigheRediister BO&@QCH@) cefls l@dir%%@;[‘m@bﬂ@hﬁﬂoﬂ]?h&@tduﬁﬁg the
(ABMB) that have the binding g@ilflClt of the nurine

Hastywo deraidpo dy addition mwlnaelétab ychsyle@@n@qtm@rtb@setceﬂs
eﬂfa%{]&oglﬁf FetnL g&%%tg)éln ﬂ%ﬂ(}% tfaB xépgpppgagﬁctﬁ'gt E nal ?ell

pimee. uTChé}gcaSllhéfbuAﬁME to lulgh Génﬁhdsan siﬁﬂplsblﬂiﬁabmfb usingodenes-
pi;rrOdUCI .ng reconbpi nant,_ chimerjc _antibodies or . chineric
panderatithe deyglogmenifspfepmd trﬁ@@éu%‘éﬁx@lquocesses

pr o%pﬁ{emlglp H%%égnt %ggwé‘gaﬁlgg?%ﬁh f‘?B[HSEO%(;)I? Accor di ncgeIH)S/
iNS@n emhsﬂc?@(/,ﬁ-mcmkm myﬂmm |ceHIs | sMdrer e@temdiytmodmcnon from
i,sol ated pol yn de co nce
(P endt R B S b ety | Gitis & NG R D ol
SEF)5- N 1996)and SEQ D NO. : 7 (CDRsVH-i); (b) a
sequence selécted froma group consisting of: SEQID

[0015]NO. : 214l g@@qdmﬂ@on@m @aﬁhbhssrgtq SNCuresat cOTBREd ROz ionsig
359%%@2@1 18 cglﬁstant %ggc%e ! ? c%last )Eag tp'ogse snt(l)érg(ﬁ]ls&nct array of
SEQnRedNQaitdohyditatd BriNGures) ﬂnﬁh%ab@r Iiectl ProtdifiSSembly,

In one enbod| nent,. any of these Iynucleotldes
eteisHes oLfUperigehagsE Ity pet glel F@ﬁ%@qn% SaL+ darHepiotech.

APPEL8H I(fsfb%?)' A MR QDd Sf ﬁigg%‘é%}%ﬁﬁg %nﬁ?c}] ba?r%}?v dedle varies

pol'ynucl'eoti"de conprising ano
aspadéerablyh depandary owthe degtéer e pedessmgannd sai atohuﬂe high-

pol ynucl eot.i de conpri Sin | D No. In a furfhe
R ERbS. TEAEP Ry SSIRR BS (el g5 Peieiegany somiplertelfapghares.
YEHCA e ahd SRrEQKI B PRAGS BAARCES: Q@h@ﬁ@}@f rﬁgldah?,
group consisting of SEQ ID No:29; SEQ i D No:31; 'SEQ 1D
Nlbmszsz he8FQEd¢nROMRIBEsSIBECS e weangOQE@an@e Noucgges SEchadD

N 4gricely s ot Sy S naRee) ftisdies 268 45

Nﬁulﬁ le % oo T 5QiviseE@ HasNRed %hovﬁg@ldt@l . §iBferenbse inD
No: 65; Q I D No: 67; SEQIDN069 and SEQ I D No: 71.

| amtihpdt giyeose(bq@@npccm hetwern eeit llmsi @dcﬁvp@mlwtde)ff@ﬁnces are

I
o R R SN e M LG TAS
p@hyp@gkbﬂez;}gymgzga]s 2'El’($995’))/entl on is further directed
to an isol ated ?/nucl eoti de conpri sing
[0016] One way to obtaln arge increases in potency, while maintaining a simple
production process and potentially avoiding significant, undesirable side effects,
1s to enhance the natural, cell-mediated effector functions of monoclonal

antibodies by engineering their oligosaccharide component as described in



a sequence having at |east 80%identity to SEQID
NGO 3, wherein said isolated pol ynucl eoti de encodes a

wo csomspdl ypeptide. I n an additional aspect, PEEIB2004/003896

invention is directed to an isol ated pol ynucl eoti de
conpri si nga sequence having-10- at |east 80%identity
to SEQ I D NO 4, wherein sai8d isol ated pol ynucl eoti de
encodes a fusion polypeptide. The invention is further
directed to an isol ated pol ynucl eoti de conprising a
SORUENCE AN, Wyrie BERRISI0Yr 19611 D) ArREAUEIER. No.
sel ected fromthe group consisting of SEQ | D No: 29;
S5QD2,084\theXhtireSEQtenDs NowiEeh aSHRrdbD ihrpaatedb@reference in

NBe Bt 1§ ) (R Ao BER T RpcorgoRE g e T Eep
I D m:oé%@géqe%%@?%oé; SE%@%@?\%:YH(?E; SEQ I D iﬁo%%gfs; SélQ
| sieNet G'EN2AMdnSE@HTCHR : domaimh e ddE ntveni apnmipdey diargennary

l vnucl eotid ncogde usi Qn .pol i ) n .
e kRl G EREOEr Asfo7 Rt REP DR Rh € rrE cBfhains,
| Rethiigestcptivy Botthaowvitt eh ehdd EhcRbGRMET R 6ir PR¥érRE is
at least 80% identity to SEQ ID NO 75, wherein said
i stk dorp Hiey AnfEhadyt %d@leé]ﬁ@o gidecter fupstigps sBehy g ptibrdy

LY i -l hear.~di rackhed .t ;
| ertlont LB ERbA TABEQNRR T RE Sertdl, Bicobiology
chal 2322 (995 JeftrisnR s brdt Intesdi Rei.1g3 8996 (8578); Wght, A.

95% ar 99% j dent it oS I . e invention is
a%%\%aﬁf}s%éiwt. eﬁgsp%’%?ﬁﬁgle&é\&} b&r‘%ﬁr sing SEQ 1D
[0017]NO: 121“1(«%(’)[@94(3%’( ﬂnlvahbrsgﬁéwmpreﬂaugwﬂﬁ%\vaa@r@s%fggq%@mnese

havi ng 80% 85% 90% 95%r 99%1dentityto
Nemister pog24{CHOR delly et Pdit)iN-agdtslglutiosangingtransferase I

I S0l I | eoti ' hi [ .
SofuBuED: B SRR b REC R cate BB of Pirclite
esthReidBatdes] figniROARUAtreati R i6 OMRy ADET actHagWERs anti-
encodi ng a pol ypeptide having the sequence of SEQ ID
Negurgbl sgma hireie meenasiwatiantibedyp dFYEENt Perstuped,jbyg the
the. [ bod [
B RSPATN0 s 2R, o s Sy PR 50
i @?W)tdnridnie&:jaﬁbﬁﬂ Idlg)_llieﬂtoad\ldri].QN EIIQQ/SAtﬂzllat e en_tige contents of
ol ynucl eoti de encoding a. chineric e avi n
gwél)ég geheeebydnepprgted rbgﬁ?ftaﬁ’écﬁr dup a@&?@?@&h& %sgnsﬂéega
I . . . . . . . . . .
B R TP s T e PR Aottt
Noutddye 8EClitleNoteh®y GBS clifichldy 48:fulSERPH Producditin ssEdatdD

NGgGaIES 5N eRss eI Bse GRS o Goil- 1%

NOi BB hnoBEGY I 1520 (P99oPNATIREQdy e the .- firkitoOdh@w that large

enbodi ment, the pol yniicl eoti de conprises a sequence
eincisaien P DPECygrdivity deuldaba phjainsd fiyesiemesang theeentbodyn

the .group.consi st EQ 1D No: 30:. SEQ I.D,No: 32; .
SRS et PR Jicn WMo Rignd e dpigPpigbition
NoX. cfstardlrédidh (We)-4ekociated Bxebied oNgodchablded, irdlui@igtisectolQ
I D No:48; SEQ I D No:50; SEQ ID No:52; SEQ D No:54; SEQ
| pfepos@atedptigpmepkariges, agpe thelenels doundIpopiyraly-eepurring
S&gbg % 64; SEQ I D No: 66; SEQE) No: 68; SEQ D No: 70;
an E ) No:72; anda sequence encodi ng a pol ypepti de
[0018]havi ngTlidierepetmeneeddbr aiharaiet itepaheutic sEGomhes RFgeting the
fragnent thereof, froma species other fhan nouse.

CDZ0 antigen for the treatment of B cell lymphomas in primates, 1nc1ud?ng, but

not limited to, humans.



[0025] In yet another aspect, the invention is
directed to an isol ated pol ynucl eoti de encoding a
W@ kiosoa4869 pol ypepti de having the sequenceof SBEEIDIB2004/003896
No.:2. In one enbodi nent, the polynucl eotide conprises
a sequence encodi ng a pol ypeptide having the sequence
of SEQ DD No.:2; anda sequéhce encodi ng a pol ypepti de
havi ng the sequence of an anti body c region,or a
fragnent thereof, froma species other than nouse. In
yet anot her BRIBESUMNMARYV\GINTHEINVENTIGNted to an
i sol ated pol ynucl eoti de encoding a chineric

pol ypepti de having the sequence of SEQ.ID No...76.1n.
[0019]one” e GaEnaHe, he %@?&aﬂmﬁaewwt&epet&ﬁ&li@g@gg%aﬁ%
SHGRELBY éﬁBMéb WREPhdvdent %&uaﬁtéa@ciﬁ@ﬁy IRGRe HrurdeBLIR 1
No.: 76; and a sequence encodi hg a polypepti de having
tdn¢ibedygashthet bivedreen rglydoengingared egemnncoFc sedeptay binding

t hereof , f a cies other than nouse 026],. T
| H5BRE i, oF8Th SEREF e Fhesehy el 4 Slpped A Rbmdd Sor
ARbyEES ®eh ABME INRF 1AL BB nRGEHIERESAVEHROEIcRE rBcombinant,
pol ypeptide having the V region of the nurine B-Lyl
aehipaeigntibedies enehimeriafragmentsihersof. hBheafficacyed these ABMs

N

sgiehes ot her than nouse h another aspect, the
invention is directed to an isol ated pgql ynucl eoti d

[0020]c onpr i 4649 iBE ¥ el ORE ESRATEOHP HETIHOR S eBETtFe Ratl hsgj’ﬁtt??]e
VBl S e SR S B Ao o KRB LbRlng of
PEEQ e IO .che SEMDGOL: Ibeand SHEQEMXNOaf . (EDRaYi-Dothy aFequence
region,.or a fragnent t [ ¥ o) Les gt her
RO ges HpSpne TvEnePaiO L RERE FE NP ant S5
1) RD..SXRCERENAN,) VARISHQ BPND:24 THandRd s8pect e inS&tdh e
pol ynucl eoti des descri béed above, andto a host cel

t dizecteddorpr isgloted pabymuelnotédenoamsising SEIHNO. B SEQ Nt

aspe the.jvent i i irected to,a.hos I
CHRESER M NG G PR Suc 86 5 SRUBHIRE BT of tese
destgiichRddedenedes[a008h pbypestRleaspect , the invention
is directed to an isol ated pol ypeptide conprising: (a)

[0021]5 sequamdBrtbeeameck theringemiogivdipctedite P isplatpdaplymysieptisie
16, .3 | Tl L : VhE L dad {0

Sy Ring SR ab N0, pPRE Fodoch o mvebliER T Hreoted b

FEQateD PRt GEC iR SR ADANGED [HD aNDrtha agpeEiRshe

SEQ I D NG,.28, wherein sai | ypeptide .is a fusio
BB Gecterho ShBp R PasBBR et Remprye SegHeiie Slected

SHSEShe T AR T Q1 e oty g 6.0
WBIBQED N 3; $EOID/ Ne 37 SBQIID M8o:BY%<IHS A Ip dloyple SEQIE) No:43;

PG e SELFR) by, SeR O G, BB
aSH@IDhANY:53; R0 NoF7eSEQUPNG:89: I I NGRS SEY BrNed3;
to a chineric polypeptide conprising the sequence of

SEED IR 62 SHQ T HardTa SEQIRENe6P; andr SR B Siets e Innether

an of these.polypeptid urt he ri.ses

el Be PlughFIE dRE G bied Sl R B e ro ™
CRbIES. i T o6 kiBedikict e GBIV RIcIDtideS@RUENERI0AGoBFleptilles.
fromthe group consistingof SEQ D No:30; SEQ ID No: 32;

[0022]SEQ | DlhgoingeptiosEdurthenditegigd tasmap@atrd palgnuadrtdpcogspume
SEQP it a0 iy P 1B R A0 Ra Wit

polynucleotide encodes a fusion polypeptide. In an additional aspect, the

invention is directed to an isolated polynucleotide comprising a sequence having



I D No:52; SEQ I D No:54; SEQ ID No:56; SEQ D No: 58;
SEQ D No: 60; SEQ I D No:62; SEQ I D No: 64; SEQ | D No: 66;
WEEQsBIskD: 68; SEQ I D No: 70; and SEQ | D No: 72, POT/IE2004/003896
variant thereof. The invention is further directed to
a chinmeric polypeptide conprising the sequence of SEQ
ID NO.:76 or a variant thefl®f. In one enbodi nent, any
one of these polypeptides further conprises a human c
region. [0030] In another aspect the invention is
datriesst 0% dentifOloyPRQ tIDIROSA PhdrsinN@iPiss RSt ehucleotide
derived fromthe nmurine B- LyI ant i body anda sequence
dercpdesd fisinnepHimeptide. ogbe nvsotigpisplithe diregted do 4n isolated

n lecul e ¢ nor S
S’%E?lglgﬁgeokﬁge gbrﬁﬁn =ingd se%gracez@ hlggsgﬁg‘? 1gennt1b¥ to § se%uence
nsulledead feom the g@inp icbaildtinkvf @E}Q HY &Jo: 2y S@@@Nﬂ!ﬁl‘; SEQh®
antibody is chimeric. In another preferred enbodi nent
e 3ne¥ i NeaSiRan Do To S PN S EC 08iia s SO
igki I t n
B s I o SRR S b T sEQID
Vioi5anSEQNBNémSS; SHQ H)lb]bl'ﬁé’l; SEQUIENo: 5D REQ MY &ot6 19 SE(QEID

b B35 SEoy 845 b B PR R BT a s B ol

dxﬁvﬁ&@fnegal& QS&l&ed\WynmeShdé en&raRahl ﬁls% ﬁcﬁcg'%hﬂ@g W &b

the murine B-Lyl "antibody for binding
mdetmnak a@mq&ethecmthmms dirocidd ntenan mdi@ed\wlssma}@oude

antiho a fragment r Inaf

PRI s Rl AR ot B0 308ge oS SRRTEGD 75, wherein
coiisbBitddodynvickdtidd @@bask MvioNPoBpepidel0 aci d
sequence selected fromthe group consistingof SEQ ID

[0023ING, :  : ThrinyentiQa 156 rthggtgegteﬂgo 3 polyspelpahidrsomprisisgg OFQ ID

BN o el o P A B BB R0z

SEQOI R Ma:nﬁfgr tcSBRQ DDNNIhHL. B ihnion 56;alSEQirkdted to a
No: 58; IDN060 QLD 2; EQIDNo64 SEQ
1{91}%”&6@11 SERITRIP RS eﬁfﬁ% rt“i?w %0511 digBEheimNo:07 210
| SRR e 5B 8594 b@xw b oo, REARAL BBOID NO:12.
antibody conprising a régi on having an arino acl
[0024]s equentlee watwivnds alsp dmecthé tcgamwplamdqmlmuchgude eipe@nigi

NQ, 76. di h
NBiete P RERaane heibE T rapsti ansid 55 Tt Podtodiap s
ahé Wolyatleefidoeh s tah@ g3k Sndodifg @'Blilﬂﬁé?ﬁd@fi&\hﬁ 9 Glye

that is humani ze I n anot her enbodi nent

reauIAsE RARE QIR Noobyand srisaneicn gacdinsmpolypgitidn haviag the
1A4Gh AR o TR ARIER re B0 N 4 DS NSRS BOSY Siner

conj uga uch as & OX n

rthah ehaisel . Th@@%hufﬁhes Ialmec[ifdcwd tos aih Ugdldied pbginabledudsn
an ABM of _the present jnvention, said ABM havin
FE9P$Ing ¢ thmsla% RebRaRtidshaving b ReIUEREOLRl RS frpmahe group

r&ﬂb&ﬁﬁg’of’éE afi:gg%m@ef@zf GBS 4% %%(22@'1@5‘.36&

conpared to on rrongl ol’i gosacchari des,

eSHQ dD M3 & SEChD Nodif SEQ IBIN@Q&@EQ]H]) Ndesl SEQ Ibyiis:1 6,

s SRl 5B A0SR 3 6 AP 98
Ik I i e

D R SR D B e AT KR P RO I o

EQ éRat b BESEQ IDh¥o:B0;saclt S TNAWG:d2.0&y bad edbodiment, the
oI| sgegﬁﬁari des are hgbrl d. J.n a further_ enbodi nent,

& ¢Pmptises a sequence encoding a polypeptide having a sequence
selected from the group consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID

No:34; SEQ ID No:36; SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQ ID




nonf ucosyl at ed ol i gosacchari des are conplex. L a one
enbodi nent, at | east 20% of the oligosacchardies in

W0 b@Fo44869i onof sai d pol ypepti de are nonf ucosyPer/exboo4/003896
bi sect ed, nonfucosylated. L nore preferred
enbodi nents, at |east 30% 35% 40% 45% 50% 55%
60% 65% 70% or 75% or nodé of the ol igosaccharides
are nonfucosyl ated or bisected, nonfucosylated. [0034]
The invention is further related to a pol ynucl eoti de
eNé:adi ST A W46;IBE) @NE 48* SEQSEEI% a@csm IIBlNd 52@SEQ ID
expressi on vectors and cells conpr

P3P ?ﬁ&EQé}Pﬂ\&é% [SEE5HE) NoRg; $EQéPtNQ>ﬁ0,| Q 1]? Nﬁeﬁz SEQID
S S SR O e OIS 2 g

f s&tméﬁce dndftgiﬁﬁ% £ Opeptide lmh&mgthe ss@edceﬂcﬁMngnub‘mdyd?d re glon
sai d_net hod conp culjturing a host cell-

crfpfFaameng thergd %ﬁﬂ@ﬁ@%@?se%hﬁrﬁ M BAESdes an ABM of the
[0025]P" eseng, kg %edﬁb{h%f‘ ésgc@ RAi R CRrREtel R)nsan isolated

al l owi ng“the expression of said polynucleotid
epudpdicieptidaenbodRiga chivder{dpolypeptdehdving thasedluﬂwmf SEQIID

t | t | t t h t
N B Sboefibeuigts pabBRdF RO TReAr: CARICE Freging o
C;g{]f?ﬁépﬁﬂé‘ Haﬁﬁ% t%%@éncé BESEQUBNHON . anlita se§uence encoding a

| ated that the pharmaceuti cal conmposition nmay

mlmﬂ@tld@bmng e smush@rqfan agtitodyFeyegien ept fpgraent thereof,
C (r)rgxlaesr ECigs otﬁglj tHE\{IlI?A uio Inas{e? M{l&aatsf)é%@ tﬁ@%(l?lﬁf n it 3R la
I 'A0R 2 BFERer aspec he 1 nvention eé’toa

ndt fodsoddted rp@l%&lhlﬁ]@oﬁddi bs@dig b rebahald @otypeﬂﬁtdeehdving the
depl etion._ The et hod conpr;a%es adm ni st e

t yarense of SEQIPIN {70 elvong smbadiment, die Rohaugl ‘?e qoFprises
P tNEF
e B P R R B D T8y o
asbaiierics ercddigs @apolpRidtitiahtvingtha sequiemes o fanantibdrydic, regiona
chi r|c fra of an .ant' body. [0038] In yet
a‘i’f& H@g?‘n}n%?fé‘alsi?%?ﬁ? ﬁ%n?]g}l“f‘ft ed to a host
[oo2ercel | eﬂ%lﬁ@@x{tﬁﬂ it ﬂs@&lﬁc@eﬁ&oﬁﬁlsbﬁ@&i poMIficEISE Sk a
encodi ng a pol ypeptide having GTl act|V| tyin an

amumcemwdlng @molmpmhgwng the i iregiem o€ Higrindere Briy!
?%C gl ono ;V%g‘%hf)g}ef%& an, ta%(e)(itthengee éﬂc’odﬁ@@%@%‘l%e{;ﬁ&

e mirine

allibtmbgodﬁé s%qlﬁenbe @ iaf GntiBo dFDRDregivsh, \oharfeagm@h&lefb%&n frém a
chineric. In one enbodi nent, the golype )t i de _havi ng

Gpeeies ofher ithan: yopse. olnf othsh apRsch FBp divsaton & difkstadelo an

TR ARSI S bR

evip oghiioreof thetrinerindBEBAL 50 mpﬁb@igs o furetjoxdl veraity tleesuff, and a
the Fc region of a hu

[ 0039 e 1 nvent [
$eGHeTgR FREAKRE § BOIZPFIISS B%‘tl%%lthﬁé %,fr %&raaagboc{‘y P ¥egion,
C&Igjfrég?h%}ﬂ erbd2BbmY e&%h@ﬁﬁéﬁ fbhdeyy determ ning

region o e nurine B-Lyl antibody, or a variant or
[0027} r unc aTledlink entiontih &rthef disstedao an axprassidneestor torpprising any

cBfif onblrctbohryclagh i Afser Red FhegRuind o Br el Laogroprises

' %h%% r@@ld’rp%{cﬁotd HRrBECRIES, tBe iiShidh Balr¥REePlhi adRst
Pref erab such isol ated po ynucl eoti des encode a

f ced] mnmmiquﬁ@mqf e isdlated pelyancleetideg énSCUbﬁijahvge
[0028]{;‘0”.3?:%1: gne{: %P]gegz fglﬁ_pl ‘?{gﬁ{l alISI 41§/ecte%o o nucllso z% ("1 polypeptlde

comprising: (a) a sequence selected from a group consisting of: SEQ ID NO.:15,
SEQID NO.: 16 and SEQ ID NO.:17. (CDRs Vy.1); (b) a sequence selected from



determ ning regions of the nurine B-Lyl antibody, or
variantsor truncated forns thereof containing at |east

wWo b@sopssd fi city-determ ning residues for eachrof/1Ba04403896

three conplenentarity determ ning regions. In another
enbodi nent, the-15- pol ynucl eoti de encodes the entire
vari abl e region of the |igh2-or heavy chain of a
chinmeric (e.g., humani zed) antibody. The invention is
further directed to the pol ypeptides encoded by such
PP iy Cogabtirbest: SECOAPING. 2 5aREHNEY NOTREUindWEQ I he0.:27

|nvenPlon is directed to an antigen conbining nolecule

c@ERs éhmg and |S3¥3 tIDo NO:@&npheneimsairi polyrrptide ris A Aiggion

idn B aRher Gartet e dhkgMLes Ahefed 5’ AN soRlied

9;,|befp|t1@é bompiegl@g SEQIIDINOEH, @@an:f NO S8 ahd SEQ ID NO.:20.

enentarity deterninjng region, and conprising a
@aﬁ%‘iﬁ{e) vdieroiibtnid pelipeptide ied mswgm@bpﬁ@ﬂl%ept ide. In

[0029 01 enpodi nBhon i& Qﬁ? aﬁg&tgcm P Hggaf}gﬁg oo ﬁ@ﬁeﬁg%ﬁé

eecom)mmmar ermnin
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PHSNBE&OSEQQTNG"GMSEQ ]D\;\theléﬁ TBEQ@ES &k 6f; S8t Iy No:70; and
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B
ethgien £ dn ong emhadivient) auy ohoesthefe Imll_stp&p’adﬁﬂ fatthamompnyea D
iﬂduc apo tosis. h one enbodi nent, the Type II

i bodi es have been engi neered to have an

[0030R! t er e a%@ﬂfe?ﬁ@e@tﬂh&hﬁ&@ﬁﬁw igtirdted 10 dgoBypeptide@inditisidga
a particul ar enbodinent, the altered glycosylation

cmqpmcs derived from theamerind Belgl awibogy swda ssuanspérised from a

eﬁ% AR P OF el G PR Bl Rl Eng gy

dé.em@hne efnbbdieRs ethe esti géﬁ&ﬁndlﬁlg tnbRcile isa@ghtiodyhn
anot er enbodi ment, the Type |l anti-CD20 anti bodi es

hawesefarad regeedimpenty Hepenidkodynisi pBieric.n gl @npthvie prafemed
|énﬂ&£ﬁ£§?ﬂ$;%§ﬁ%ﬁq % %les rﬂ% LiPBKi ng such

engr neer ed to nethods of using
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ﬂg@%@g{;@%ﬁwﬁ@ BN T ol Fa{pebPes BE pgntion

e e
[0032)ry el onin anetHler aspef3the Inventiseisnipetivdto meABM,avH?&Rs&epdble
R ChH r i

Ao EEnE Bt TG EHRR B 0L oD B YO E LoD Gk WEeh's

t élﬁ&%ﬁ@ %%%e BRbYMirfene ld ABNCQ IR hhifHony 8r PRAYRE HIRREITAR

encodi ng t
a further embodlment the ABM is a recombinant antibody comprising a Vy




region of the nmurine B-Lyl antibody or variants

t hereof and a sequence encoding a region equivalent to
W0 b@s5044869i on of a human i munogl obul i n. | n anPCTEB2004/003896

enbodi nent, the host cell of the invention further

conprisesa transfected pol ynucl eoti de conprising a

pol ynucl eoti de encodi ng tRk&3-V regi on of the nurine

B-Lyl antibody or variants thereof and a sequence

encodi ng a region equivalent to the Fc region of a

hAVIRBROSNAL il @equEQ%%lec%dfﬂHrﬁ ﬁl%rgr AdistingESEQ
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invention 1s directed to a host cel @? roduces an
ABNY® h&s SEQ BD Aot 30; Sﬁ&mwzF&EQéB@@ @4,&5 B Ng:36; SEQ

ooy st M Rnelel FRETE S SEO D BE SRR B s

qPENS I WHAED No: wSEQrIUNasgosm MoiINWSASHQID Woiss; SBQ

an Fc receptor, particularl the FcgRl A rec

TRoNas 585D Nortk FER 180N 61T EQ 8B et &iSEHy Neso; SEQ

AP 6 e 7 Nbr s GO TRl 1 0 o it aenl B ABM
Gyh ch@Pﬁbﬁllaﬁ%ntlbm:}T @AFRI3iNY 4V egiohhaNKe aedrhimp atid seqased
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Foleyi0 Ronba e coagFias of S J0a- BangeRg IRNOT6. Tna
rﬁiﬂﬂ%@éﬁ%ﬁdnﬂéﬂﬁh@ 194 fe Sﬁlbﬁlaﬂtrbﬁr F&%’at i n'?«ﬂlzed Inyet

OSI'S; 1ncrease den rrtic ce tion;
I mﬁhmﬂ)oﬂhmait thepk BN in g redo@dikint amtibady that isénumamzed In

enmbodi nent,. the hast cell of th t t
CORTET SER GO e A AsarEbias ah (P CmpRTEs hiflan o
%ill(ﬁﬁe Bh iad@rhavigh ER&A hnpet the ABMsrkﬂéculsébd%@fzél Bday be

to a constitutive pronoter elenment. [0045] h
amuu@amdaspaumﬁyBméuﬁmvewmﬂmﬁIW§0@bﬂected to a nethod

ooz B FRFARER ABH BB ATRYbrsbOBEkh g

ONBIVP%\MH%{%&Eﬁédjehg’&ﬁ&Qiaﬁﬂesa fhusmermmuymmth@modlﬁed
having GhTlIl activity under conditions which orgﬁtwd

toligopaceliarides dravefreduged ABRAEAMEPIWAT (RMpaTSH o Pﬁ%-m
e L ey

V‘th&foﬁipﬂbxs dh d fiEdriembo dipadalt, sho A BM hpedri ingreasetiiproffretion of
muri ne B-Lyl antlbodyfor bi nding._to and erein
TG A SRR AR O e P
pt‘ﬂ}a ¥p dng)g sﬁa\ﬂd?&uﬁ" Th bhe @abdddinbit, th% bisebted neRfuddsylated

pol ypept i preferab conprising the catalytlc
dmi[mlsacchmc@sThﬂel hahddt heInG@l g°urt1n€mc ginbodimiesh dhendiigecistl,

t dent ptid .
PR Ol Rl ig R bR AN ROk Ry R e oG e a0vs
0(§f tﬂ@&f%?édéﬁﬁﬁl ek n thk B€ rd 96iPd Saﬂtﬁoweﬁmé\n@ﬁucosylate dor

acetyl gl ucosam nyl transf er ase t he

|bxe@|tqdz aonfoeosylabad dnanorﬁmﬁetgech@@bochmemﬁeaql@q«shﬁ@")é)a%%n
Iy P B AT IR L PEpb S BaSellaes

fﬂ@@aﬁﬁbé@mé@mﬁ@ctearﬁémmmedt he Col g| | ocal i zati on
domain _is from mannosidase |1 or GnTl. [0046] In a

[0034F ur t heFhesispention is Rathenuebaied tona palyaclestide aneading anyafde

f%@%@g%@%& % gﬂ% écg 9%}{-[35% Ciqg‘%f%gg{“}d &llgfcoﬁgrlsmg such a

| pélAeletidg i nto the host cell at |east one nucl eic
acid or expression vector of the invention. In

[0035knbodi mVerttwa isheelaipddng msd oproguping Fwhich

[
! ARhERNe ?f@{éﬁgﬁ@%x% ﬁﬁ'ﬁ%ﬁ%‘f".ﬁ] 81 hefiay A bRRINGt ep2b &
wherein said ABM is chimeric; said method comprising: (a) culturing a host cell



fusion protein that includes a region equivalent to
the Fc region of a human 1gG [0047] In one aspect,
wo b@siomsenti on is related to a reconbi nant, chP@EIB2004/003896
anti body, or a fragnent thereof, capable of conpeting
with the nmurine B-Lyl antibody for binding to CD20 and
havi ng reduced fucosyl ati eh4- [ 0048] | n anot her aspect,
the present invention is directed to a nethod of
nodi fyi ng the glycosylation of the reconbi nant
BHipBeRig Opodyuc RENES hat 1R b&RT a0l ABNIEL fithy/S8Sdn0 hvBitidisinng
a fusio ol ypeptide having GnTlIIl activity and
emépumsmgrtq@@d@@nguallpww “rlzeatemﬁsmmf rsaisf palynucleotide

. d
USLELL RO UBNTELON of ESL0GNL, B0 XBEPEO e oA cvlture
[0036] co n’p r ila@ndther apéothd inGerdiofgd I’@laﬂeﬁ té3pHakrhacehticuh &tlhpo‘smon
nbodi ment, the CGolgi |ocalization domain_ is selected

fcpawrlﬁwg the ABM eidhainyentiog. &ris cantanplaied thay e Pharmassitical
SRaPPARG 8 frker b OF PhikBbARAHp TR ARl HHilr, an
ladpavbntzata cmbidotienthaéofGnTI 1 and the | ocal i zation

(00371 pa P TR GER PP g o S g et 2
FiseltHreatd 1049 1B-Be1PAS 1SRN0 dTHHel'ﬁEthoH REmPBSRCANRhislRg a

invention is directed towards FO uci ng a reconbi nant
émrnmwtlcalamffdgbwam@urﬁ of ﬂla@tﬂ‘;MlOf thmpmmt inwgintipn tecrciuniasd

osacch ride ere
SHhESCRCEREGEY. LS e Bl st il e ciserseds Esaisd P
tadmigiBteDg hil ABM tHat BOSAGHH dndi®sdy, A€ 6 Ohitieng FagnicheolB-
present invention, these nodified oligosaccharides nay
9etibgdt i dor conpl ex. In another enbodi ment, the nethod

of th v, ' [ |
0030158 P BERPIYSS, T 1 A, BRI B
keaptesgatasnst sremaalerdcitrempodihg o polgpeptids BotierGnTIIT activity in

ey B ST 5Pl I 5 gl
gﬁ%’cﬁé‘ﬁ%%ﬁtﬂ%ah'tﬂ@ﬁﬁﬁf ﬁaiag%é oP&ﬁnﬁlﬂXJﬁg lwlih the nRPRkEERT

odi ment,” the bisected nfucosylate o
dlyil oo fori ieding te Cwﬁpinéwvheaelﬁ Whe ABM mtiomerte nlin, one

th th of theJ ent ecte

shibadEnsts. e peluaiseR vibe S T aFiVif: £ st g tiptice. In
fah@ﬁ@?&hb&cﬁﬁfeﬁpfthemeMEro@hcéd%sﬂle21@% @1 it B antibody or an
ol i gosaccharides in the Fc region of said polypeptide

tantpodyr ﬁramg@ctbda frdher wedodiraansathe IHBM. ganeirréses @gregion
ggggieg?{&tth of?ﬁ% % %@e ol i gosaccharides in the
Ion o polype € are bisected,

[0039] nonf u qq&yﬁ‘mnadn 1slm1mraﬁmbteﬂ twrﬁﬁcﬂaue@ﬁolgﬂmaﬁﬂe Bdmprising at
wher ei nat | east 35% of the ol gosacchar| des_in _the Fc
Aeast e compdementyEy Jelempinge regien of thempape B-Lyl antibody, ora
ROREMCREMh L& forh iR 03 Joﬂta‘ﬁnﬁ% hi1BGh t@%ﬁ@&ﬁm%@&el’mmmg
invention 1s directed to a retonbi nan
aediduze dipr eaid ecofuphgnentdrity fieteemining hepfiorg ¥itieleéin $aid isolated

reased. Fc receptor binding affinity apd/o
PR DPBR B Py & (IROR | BHVERPIdey o EHipaD. (feh isolated
gﬁ%ﬁlbl‘%@ﬁ&ég R delatrSsiOh ﬁ&gﬁ%ﬁﬁ@ fal 488 antidin ‘Bﬁﬁhn%molecule
nbodi ment, the increase inding affinity 1s to an
alnt pyatanrigpdieedptier polynudedtiget ¢mnpr$nb dlhlieprerompléethent&aty

R BB T BT SR Cer BB
higdr8d fleoiBiniRg ablRhe @E@éiﬁe&&’@ﬂy-ﬁ%nﬁﬁqﬁig‘}e&ﬁl@és fbP&dcH IR Baid

but is not ITmted
three complementarity determmmg regions. In another embodiment, the



i ncreased Fc-nedi ated cellular cytotoxicity; increased
binding to NK cells; increased binding to nmacrophages;
wo p@seased bi ndi ngt o pol ynor phonucl ear cel | s; POTIBRAGKM®3IS96
bi ndi ng to nonocytes; increased direct signaling
I nduci ng apoptosis; increased dendritic cel
mat urati on; and increased -T5cell prining. [0051] In
anot her aspect, the invention is directed to a
reconbi nant, chineric anti body fragnent, having the

tﬁdl‘ﬁiuﬁ&oﬁ@@éﬁcf)dé‘s thy erftfre Vi@abllBaiepiof oBtHeMigheditlicbogishadnet a
contal ning the Fc region, that is engineered to have

Shimeris e ehyrBanizrd) Poedyo sy igarertion 16 furkhy digecied o the
o‘@&%ﬁﬁdi%fenw&ed %'i]gﬁlhol ,;(cqgott Qp. [0052] In anot her
S Ct,

he pres on 1S directed to a fusion

[0040]pr Ot eiln ahéthbr dnisddides, the pvkitant ditectddbtoian gntiden combining
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hod resent I nvention
ahe sﬂmerﬁcagpletennumﬂmespdm dortsaiid nvmplemniant}oﬂetwmmng tegion,

fusion protein that |ncl S pol havi ng. t he

SR OREOE Skgurresed damns B REB DRl T e
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Cthrdaecrdn@plaﬁémb@@ydetmﬂmg adgibys.amy abtheh aspeet, hhel sanagen
the present invention, and a harnaceutlcal
deindipe amlecudepempsises s Wblfsrsél@fl o taHémB beitychight or heavy

| QVENTh Bhe baﬁn%lﬁﬁ%&%ﬂeﬂlb%d eﬁ 8in él?x@f’m&%&ﬁlb 1Y

conprising a reco I hant InEFIC a I bo agnent
pehidlerde @lyy, hamanized, tdnﬁbam@t F‘th mV[(tfltld)IhlB also dﬁemld:d to methods of

i nvention, and a har I acce abl arrie
|W31§H%F¥Fé‘ranﬂ§ﬁé‘?ﬁlp gDl L%k}%mf sge fL g Beagieahor

t B AP INBES B defid M&SIH on conprising a fu3| on
pr%tg?n prod%ceg b%ngny of the nethods of the present

[0041]; nventTlmrpremdmaelptmnnsrﬁlcé‘mt|koawnwsm@m\almplea &ape Henti-

D30 bty e b R emere B F tnchiyh e ot B pfes
CADI, VMG Sl T @i OAI0Apb ARG, cablordiaghpidpresent
amount of the reconbi

nant, chinmeric, antibod
fmgﬁ@m ist dieactesf to pr cageedsd Tyny Ibfantlf@%%@h%wmawrrge

EFRE AP Sl Sy IR P Gk np sl

Nb.tﬁht@oﬁol tidu¢SERdprosiO 3 oab cenatrddivaerity itic Q‘ggméh(aﬂti(Cﬂ;HQ
D NO. 1) of the region of the nurine B-L . 510057911
Far@bgdwm%we@@@m eneested tp bryqanajtersd gatism ﬁﬁglams ation in the

S e
o HEES I gl bRt 1 BRGLE BlSbeibn eblpics an
cimaﬁaieﬂll le(fﬂ) oft bis@BRD complRa| resiBudsyimpthenc oagidrs . If @ﬁ@@]ﬁr

FI G 4. B- 1 Ri i mab(r Q d
cparicylgeny RGP Shposiet DR EOIER s o R Bseddgvel of
CHRSRGSsi@les it HRIFR3: o8 M anSBBAUNRRimEA) theNGhEI1 anti-CD20

antibodies have undergone polypeptide engineering. he invention is further

=

directed to methods of making such engineered Type II antibodies and to
methods of using such antibodies in the treatment of various B cell disorders,

including B cell lymphomas.



bl ood froma F/ F donor, honobzygous for the | ower
affinity receptor; (B) whole-20- blood froma F/V
waelews4488et er ozygous for the affinity recept or PCHIBRO(4BI3896

whol e bl ood froma V/V donor, honpbzygous for the

hi gher affinity receptor. [0060] FIG 5. Nucl eotide

(SEQ ID NO ) and am no aci@® sequence (SEQ ED NO. 13)

of the heavy chain of a chineric, anti-CD20 anti body.

[0061] FIG 6. Nucleotide (SEQ ID NG 12) and am no acid
[0042]° Sé q UERGR nbstietll bﬂh@'@'&éﬁt 1§¢en¥19@m|a%9@§el&tf€ﬂ fPor theforoup that

himeric, anti ant i body FIG 7. Nucl eotide
amiudﬂm T iseroit Hmsted e a@éﬁ) @éll 2 Béﬂ(rmi] ARISE! ¢ojl) a SR/ Piseldiy

Sraaveliale <eHee P AR5 s mytoms Cribad i e BER GG sLorar

FHXBﬁﬂérﬁa Qtla ! a/rpaoaﬁsd)diﬁ@ﬁte Ghe BNt BRI GF tBe lidYentioh | foaRbt.
Tabl e det ai | e percentages of specific peaks;

(@Pﬁp@@ttramﬁieﬁf@d pgl%pudew@ene@p@ﬂng:mmuc OBde_mcodmgtl;;e

ectrum co i.N t h

gt ot Bk AirB g RERIRAy SF RS Hotlar i Shulice
WAL diRER Cegddt ¢QIREHIER t& theR) regiBa F b Sumih emdiuhb gb‘emiuesln
bet ween the B-HH2 construct and the B-HL8 and B-HLI 1

coather uphodiment, thebasteall phihe ingention sy gomprissye pansfected
é)%%h%gl% 1#14 Bo h isih§"e olggg%'gggé %ﬂcécﬂﬁ tﬂllé: 1 1eBidil§f ad

ave err sequen erived from
trhmﬁwﬁmyl\éﬂ’ﬁbodi}aes varvngy thasof fred a:ec:piemeeetBo&Hg a region

frane human VH . deri.ved. L. 1 is a
1"\?&% R?é C@ﬂﬁ%"% ?W%W@“%Wé E h’lh ation dul dn,
[0043]M t h Gh1 Fhgi R Gsgebe tRThNAtiB isdieasd %dsﬂceﬂlhﬁat%rd‘&dzesan
construct. This neans that the Gul G n exchange does

ndoBMa Htak rexbibits|iingreasiefl i rq¢gptot hinding effinityhandmrhigereased
di bet B-
relééelc génc ?fs)p 8§ena ﬁ%@ﬁ)@ 61}16 m8<"i')‘ ﬁcaﬁon‘?&lﬁ s%rh ngalécﬂ:a%des ﬁ’l one

uence t

adibodeher thelindeeabaligimig aﬁfmttyhs t% aﬁ%lr&&ﬁwr 6Ty HHE
10. Binding of the humani zed anti-CD20 anti bod

HiqyBllkAy recsptorajlhe effpqjet fupgtiqnecontepplated-poreingpat Betelected

O b ey BR U RN Dl R AR R alt Bl
\dotdLcityt h@easod birrdu'ng toNTOwallsgirereabed Wndingismeciophages;

anti gen_bindi ng capacjty, des ite of di fferent
ARFIES e SMdEngHp Pehmporphenis] eﬁb%ﬁ 1 18782 $ &‘ﬁlmofﬂ%@%

r G SHe 4R Sir Bt %1}%% ggxt?é Ridudhe RRPloki! QHchea%ed déhdrifie 863 0maturation;

accordingto nunber i ng. & these, position 30
sadriscreedd cteﬂepnnmsg i nfluenti aI p03| tion, since it is

10041 o B T G CPHE S B P otsnt e s
Bt kdds or- ﬁﬂ'c%lc Qélﬂ ehEkﬁilﬂglﬁ 85lypéptias hia biad \GrEFIIYdctivity ehat is

data show that all Abs show a sim |l ar EC50 val ue, but
topsraBly-Hikeddn gcongitutbieiemajet plemeptower

s, AP R A
BA BiMBintiyhobt @11 pednipradingy (4) ldmﬁn@[él:ﬂosmﬂ eﬁ@iﬁﬁereégj axpsess at

(Kabat definition as well as the Ala

psty B¢ peivBHAleatidscaredion @alqn@%mepﬁé%@f% GpTHpptivity
et bR iR Ll S B R e

&ﬂbﬁiﬁ@ﬁtﬁn&ﬁﬁhegﬁfgosﬁﬁchﬁﬁﬂﬁs ipeasent on the Fc region of said ABM; and
(b) isolating said ABM; wherein said ABM is capable of competing with the

murine B-Ly1 antibody for binding to CD20 and wherein said ABM is chimeric.
In one embodiment, the polypeptide having GnTII activity is afusion



[0067] FI G 12. The conparison of B-HLI, B-HH , and the
B-1yl parental antibody. The datashowed absence of any
whrovdiomgsacti vity in the B-HLI construct, and BODUB2004/003896
hal f of the binding intensity /stoichionetry of B-HH

conpared to B-lyl. Both B-HLI, as well as B-HH , are
desi gned based on accept or-17+ amewor ks derived fromthe
human VH cl ass. Anong ot her differences, position
(Kabat nunbering) of the B-HLI construct is a striking
HliyRpEAS ﬁrefé_rﬂlﬂy@@lhgﬂﬁngﬁﬁz Bt Aicl dothai e EIcad i Golgi
ant’i gen bl ndi ng. go 68] FIG 13. Fluorocytonetr.ic
dnesligatien dsmaimef & hgiaiolagpus Golg sesident papDtids selpeied from

i ti gen....Th h hat_t ) H
8 AL 25 9 AR 5 e
[186624tidrl derddn oABAPY)ASHagei9fgliddbiminiRnsotasdd ¢i@sI 1)) the
Z-138 MCL cells. [0070]. FIG 15. Apoptosis by af\r;\éd;- 20
daealisainme domagsefymamstosidese Lothg loentization dpmain obBile)-N-
Sﬂﬁ%g&%dogm%ﬁ@?ﬁégfeﬁs@fﬁséh ﬁRg ?&%E%ﬁ{fcmiiatibﬁ d6Mbinyre 1-6

respective or the negative
cond fadosyltratsfdrhEamprefedablyi, nthd GoIgi jpoaitior dooninr o from
wer e a,dded[ to tjlnﬁn wel I's. Sanples were incubated o/n
(meresidase L pREATH t h Annv- FI TC and anal ysed by FACS.

[0046]ASSaY WaFmHARR GspeBt, tHeli dnfidh RteCtd tod MBAbA F@inddBSing the
al one subtracted (PBS al one gave 8% and 2% AnnV+ f or

Fg’kyctosahatiompmﬁﬁb Qf@hlastif@@&é\lBM progpcedAni 4 est pelbcagepsiping
. C2B8 (chi e - i ioBHERS
CRlfasrizane fOhGT P AGR B RR RSB oR ke b,

@b ertidMO iy 6n@ibaiiticht, tHeadBHf i @ataatib&B] drs, frignsdnt thereof;
targets plus_antibody or controls. [0071] FIG 16.

Terefseablyeanprising theBeiesional acketd é%ﬁrgﬁH@IYe@eﬂpkmth#ﬁiﬁ?e
e s B
O STty U0 s oo
tgedy. jor |2 frweﬁbﬁ@wgmalt% ot ermpstiatovith S Wiring Pl
kﬁtﬁgaffog %ﬁfd‘lﬂ%‘tﬁi%%%&%ﬁavﬁ&%e&&ehﬁéo%yﬂi&ﬁoU_t Ab (0% .

odi es us I MEric, non-glycoengineered
[0048]f or ) ; InBhidfhek\Aspast, (heuprasens déaventiomgs yireetnd itn e methodoeim

PP OATRE BEAbIoRVIA oy o ety sk oy BRI IFGPT PG
ohe ANRERE- belRAzed fsohi iaar hdas dnTunnadivityeshd

nongl ycoengi neer ed BHH2- KV1 humani zed 1gd B-1yl
aevmiprisingathe GBolgi ovalirasion. dqromn 3y a=hetemdogonm Gl girgsident

o Fasefg n AN B TRERS Rie, R SA3PFGHRY hERR, Blvention
astinigHéeaie ERR0Otiadbmbiadyf GETHE oRnghdikerdnitdinas, thy Golgi

co-expression in host cells of antibody genes an(il, gene
elﬁ@;égqah@n éﬁgws welegied from the group consisting of: the localization

Dadmat ' LA ' “1hddiikati
oy SR UETEA s g g b
pdahaih of mbnieisaas«eltired berdiz etorFdumhdig of@GoTHand dedocalization
of gl ycoengi neer edBHH2- KVI g2 hu ized 1gd, B-lyl .. .
AT r?grf*gl_c@?@_rea Pgétﬁ?‘}s%ﬂsfc 0BT FI%QGBEH digplization
CRBAR i EF6th AhnhPsiBRS 1 GEGH L Of
[0049] In one embodiment, the method of the invention is directed towards
producing a recombinant, chimeric antibody or a fragment thereof, with modified
oligosaccharides wherein said modified oligosaccharides have reduced

fucosylation as compared to non-modified oligosaccharides. According to the



anti body genes and genes encodi ng enzyne with
b-1,4- Nacetyl gl ucosam nyltransferase [l (GT-111)

W@ a00aloy485¢ activity and encodi ng enzynme w th GCTiB2004/003896
-mannosi dase |1 catalytic activity. [0075] FIG 20.
Bi ndi ng of non-gl ycoengi neered and gl ycoengi neer ed
anti bodi es to human FcgamelRlPa receptor displayed on
the surfaceof recombinant CHOCDI cells. [0076] FIG 21.
Apopt osi s of non-Fc engi neered and Fc-engi neered

apilekerftlRnaoy, ikeehedifRa oﬁ és%gc}ﬁ@ldesc@ &hyﬁﬁ& aﬁ/complex In

details: 5 x 105 cells/me wer e seededi n 24-wel

phigtiess ephogdimans, themphodps thne inveution s élrepévzﬂ thﬂrdg P@ﬂu@lﬁéa

SRRAPIHE Mhnor i) 02 Nt Rt Rl lpent Trerped
Spmpﬁﬁﬁm\ﬂfﬂ)ﬁe&em\ﬁoﬁﬁﬂiﬁsﬁé@d ang&ismﬁdn&as ifrfeJic ré§13ﬁysf yad
done in triplicates, Abs used: C2B8 = rijtuxi mab

( E‘Hb’l?ﬁpﬂdé @Wé%%. thebisected g@lpﬁm@a}?@déglgosacchandes
m yC oe n gl neer egﬂiélgg ellﬁg&dlil}{r&ei{mq ¢ egISFCtC ds qog;tﬁ}cgsfylated

pbbgdshcﬂzhan&dl—lﬁ‘e Kdnglex( hlmarfuﬁbed erglqu:tmemtg wheeme‘dndd -ofshe

(iinnci feled ity AoeRate » rebinbprapt shirpghe antbody or a

gfr){@ﬁéwtﬁérb&ﬂhal@frfgfa't {8dt-20D08 Bhe Bﬁgo%a@eﬁ%&esqf?% P‘E:%%l%ﬁ of
i nvol ve any additional effector cells, just targe

phaidpelipérind yha aredisecied) mnfl(cbyylat@ﬂ glnalpreff@red@@@lm at

bt DETAI LE
" lia 0% it e o plech i & P EL ey i i BT e e
abisectél) n6HMcOSyNREIM 16 ndlBdriphaelreisenitolineons, wHeHT &lleads35%
used her ej n, the termantibody is intended to include

m%lth@ aheossedriden &t theeEc tpeien (i ol Rolypentislsante bisected,
%ﬁfg&g?ﬁltedand mul tispecific (e.g., bispecific)

as well as anti body fragrrent s having the
[OOSOFC r eglrom fiatidr agiead, Hengvdnitiodindirepeiciofa recdmybinamngdchimeric
fusl o pr otEr ns that include a region eqﬁl val entt o

i élj i b Aragmenitherref bt BRI IgHgsachhE recepior pinding
bmﬂny UndRF Glckébd YitechbrSAnARAOARASERLLAHE pURAER B its

primtize Imeric anti bodies. [0079] used
heligisagchitidest Br oneFamboglghen, the mcneeae«crtfmddmg aff?aﬁarls twamkc

Ct I [ | h
ostiaEnE Beehip; fis RlcPem Bt thelieriatrys ERBARivHlRe
Ne@tor] 9&ﬁﬁcﬁiaﬂ? J:Feymm TREHPRR. m&’eft&aﬂmﬁ@t onleinplated
region i s usua y defined to stretch fromthe am no

ah¢ré1nrmgy dgesedactqdolpmi tha anyup et irpludgs, but is not limited to,

8 e
R R U S A Teoh ST
i ﬁlctdaﬁe&nﬂﬁﬁng ® mmbplﬂgespmbma@ﬂrbmdﬁcgau pblvyﬁ@r;ﬁiohmﬂm cells;
variants .of  the Fc regi on of an inmunagl gbulin as vveII

gwtﬁaﬁqdamfléma & FW@O%W?SQ r@rqaéwsdlm élﬁnfﬁmsda@@mg apoptosis;
no ¢ ﬁ%bé&"&énﬁﬂﬁc QPR AR5, aﬁ%f %I 1085 ﬂ}#ﬁ%nﬁg' ch do

ecrease su stantlafyt ity "o
[0051] mmunoly alwmihdrraspext,ibelimeatiaf fsehﬁeoired fiol aa’emmniﬁna(rs,udﬁmals;c

C oS Traatio i e iASHRE et BE rE A BBIIERe Baky  kpdy
the N‘)ﬂt@iﬁlfﬂ ﬂ'r%oFc r%(l(ﬁf %aﬁl@% thb&Ee t5 %‘v@%’&ea@@d effector

i munogl ob I'n w thouf substa tial | ossof biological
f fimctiproprodSerelbwanyi cftliesmethods of the present invention.

[0052] In another aspect, the present invention is directed to a fusion protein that

includes a polypeptide having the sequence of SEQ ID NO:1 and a region

equivalent to the Fc region of an immunoglobulin and engineered to have



can be selected according to general rules knownin the
artso as to have mnimal effect on activity. (See,

we2@s/04486mi e, .U et al., Science 247:1306- 10 PADBERP04/003896

[0081] As used herein, the termantigen binding

nol ecule refers in its broadest sense to a nol ecul e
that specifically binds anléntigenic determ nant. Mre
specifically, an antigen binding nol ecul e that binds
CD20 is a nol ecul e which specifically binds to a cel
SinEdeaea diRRtd! meaH plodtcddSp BRPREALE 'xﬁhtﬁﬁdsﬁ 80 Gresent
Dal tons, typically designated as the human

Inghmmyte restricted differentiation antlgen Bp35,

100531° "o HehnbReFET. P niPen G i s aRRGE bla it R Bat

aineludeda pelyghepiidd Haviag et éerqqmdérwamz@d[m NOIQ reppes tdgich
interactions. [0082] As used herein, the terns fusion

aesivekninde ithe Pategion sefgam ippee fefowding andengipessed érobave
SHER A3 é%ﬁwct’or gtfon g é)ﬁ?ée\ﬂpl%[p V\D)d oF the 'ilipét gdsn& @En Esent
acCl sequences eriv rom or nore et ero ous

pabstpept | des, such as portions of antibodies from

di fferent species. For chineric AB for ex le, th
[0054]nonant Ingene BIDREG ke BT TEKIORely Cﬁér?v%ﬂﬁ%ﬁ?‘ﬁmale

V\‘ﬁﬁ’%p¥ﬁiroh%%ﬁgﬁg n %%Eéo%ﬁ)m %Hﬂéﬁ@arﬁﬁbﬂ?tﬁédﬁk%@ Bﬁ@ﬁ’y of
anzees an unmans. e constant region of
cthe metliods ABMeipsesnmsnvqmmeﬁ emdblpiaammamaﬂy atd¢eptable carrier.
aﬁfntl al to th g const nt rg& anof. a, at[ural human

. agnegt e BT AR et PRUBREPHSAY
i é’brﬁﬁbﬁtloﬁrcﬁ ?h@@}gﬁ r&oeBlant, 'cl%hie)ﬁc lnfleiidly € Eﬂp&&tﬁbedﬁy
a reconmbi nant anti CD-20 anti body havi ng t am no acid

sayundeemethodhef tha prasentBaveption gngl amhérma_fguwlly acceptable
OB bl el o5 AP AR R SR s

acdmio)mtbﬂtcbﬂ@nbm‘gla@sm@ﬂitdm p@dhced Byydhyroftlermethads of the

pol ypepti des that are able to cat al%ze t he addition of
aPIRECRE BRI abs 8 Rhaac N JcoPRIgb g G b- 1- 4

[0055] | nkag?’hfiﬁf& %og s ikRd JRRRA d§ n&gﬂhdd"%f fleh RN A A Mase
core ol'1 gosacchari I's 1 ncludes
f tusitadhe {poBycpB depldieen @xiprisingi adgmastzmmat therapentticalist cy”fective
simlar not ecessar [ C
aRPPUAE PVE%FECBH ingyt %@fﬁ%ﬁ&%}b@iﬁm ihsieF ofdduged by
|éﬂy of ThSRethBAVBY tAS pRsént ArvERIGH &YA BAMES @ idked thereof.

bet'a- N acetyl gl ucosam nyl -transferase (EC 2.4.1.144),

according to the Nonenclature Commttee of the
| nt er nat i onalg4RiFQESER BTOOREOF SHB/FRAGRM! ecul ar
Bi ol ogy (NC-1'UBMB), as neasured in a particular
bi ol ogi cal assay, with or w thout dose dependenc

0056k he CoEE Méﬁl@le@rbé@(&m&am&/%@@lr@ﬂ%@ P SEQTR

SOy st ke BPRL el 0 ependence i n o

[0057]g| ven B 2vi u}éleﬁﬁd@(ﬂﬁ@ﬂ]ﬁdﬂ@% hel &8 dcid sequeridedSEQ ID
candl dat e ﬁol ypeptide will _exhibit greater activity or
nifMRfthomuripe B ﬁ“)élss and, preferably, not

[oosslgoret 3.aﬁir2]1‘d§ g@*ﬁlﬂkﬂ%n 5% 'EyLyl 2 ©3$20 on Raji

referably, ret ut t ree-fo
aBtlimphyms edllst i ve to the GrTlII.)-25- [0084] As used

005901y pobic e 59 ep g Py BirSBRLE P el P Fal o vt
POLYP 8Pt aifBfnt BMERE bP RcAUTRIIRY/R GRS TAY bt

del eti ons, titutions, created usSing; e g.
r Elooalrﬁ'onmﬁ/F [dAor, homozygous for ‘the lower affinity receptor; (B) whole




techni ques. Variants of the ABMs of the present
i nvention include chineric, primtized or humani zed
warisgessbi ndi ng nol ecul es wherei n oneor sever BCDIB206003896

am no acid residues are nodifiedby substitution,

addi ti on and/or del etionin such manner that does not
substantially affect antigéf-(e.g., CD20) binding
affinity. Quidance in deternm ning which am no acid

resi dues nmay be replaced, added or del eted w thout

ablebd SOMNPFAC Hdnor] he@&ro@fgoub FRIBS hffinieg Y bploddid (CY whole
conparing the sequence of the particul ar pol ypeptide

vileed fraa ¥V Aenas) rfeeryspepior thedightd 2FHMYFPOEPIY- t he

one0f " B oSO S PRSP AR, TR Sl 8RBT

aNOnk3) aft}réshewvy thaio ofecisitheris,entialioR0 aﬂtﬂﬁ&ﬁ]

Al ternatijvely, o i hant_vari ants .encodi ng these
[0061}5 apre 21? é%l niNp&leo fﬁfﬂ E&IDH&. Dhapd aing s gssiisnsg (BEQ ID

S in the
gtr?:l?? ?@g}g(&} gg@ @aa?? 8ﬁ§ Bt 13% haglltjl bdsfl??(;}‘ %Iﬁgﬁg such as the
[0062]s i | entFI€han @hslemdc: fang racnnin@ ecidasdqoeisces extthe airime B-Lyl

oy CRf I R REH EBhs o BB it o BB E Do

ghgkq& bhC or eukaryotic system Mitations in the
ynucl eoti de sequence nmay be reflected in the

[0063]po| y peliiﬁ de Mﬁ@ﬁsproﬁlmﬁne rglmpmglm@seda@hmertcoBﬂh}el
po lt%&gf &Kgf blg de 1ng e?ceg{]g sg? %ﬁ iBg etctr&l]rcn for

& de ge c
I glgmd@me@hem chiafetic B-Ly ESC) Spﬁc&nﬁh&r dly @feﬁgﬁctetnt(ﬁﬁumaﬁc B-
radatj on/turnover rate. [0086] Preferably, am no
aIeY readgheith Eado-bhs” are the result of replacing one
am no ?9&}% [ r }
[0064]st r uct}f}?a éﬁn g?n{ega pr g%gra? tl1 Ietgy 265?1t1§b&%§@>Ra11B
cmiis eThmdlffemneamhetwmnhb Béﬁﬁ%@mnm snd th€Bridles amat ByHL11

d d f
e Rudly b PSS ok et D ReThal demdeh reaims b ol des CBrs
hyeshi RBARIAE B 11 8nd !BOHE'H h&s}ettﬁelr PR%&[ FRH §e<ﬁ1€1%8s Rk L

nature of the residues involved. For exanple, nonpolar

(fagrd tiwplivohancY Haelase, velwiress thesimpdete B-HARrfmmdvek islmyman

PORCENER: BN PiRniERe ob PERLECHARLPE sinste murtine

| G GUE viity Gl Bsing el diino bl @ediRein thy/BLIEHD @onstruct. This
tyrosi ne, aspar agi ne, and glutam ne; positively

ciRgang dent ths&ap h@lnaﬁ?ﬁph@lga dpesgiof plter b@énwaéﬁmm mtpgsswnﬂle
a&ﬂer%@%ﬂeﬂée@ ]JT“ %g—ﬁ Lcé'@re qgfg? d‘&%& )from Wthh
am no- - S nc e aspa I C acCl

asriecthr midre st inﬂmﬁce the afridigdndfinding betayr pf &Jﬁﬂrﬁfﬂ)b&y | n
the r e of _ahout 1 to 20 am nqQ acids, nore
[0065], f e?ﬁgi 10. 1Bi lnﬂ?félﬁﬁ Wan%eésanﬁfﬁ@wmbgéy BHIA-KY et
ri y,
e ABeef LR, (TRET CpHRHEL I BT HaTR, B Ginoty by
anpllaangcthejERﬂ mfethcp@l Hpl2pwitld éhatrof docubenars gergn line sequence

EE0 R <Pafpiin v oRal FRgIoY Ry CRdis gepacts.
fkfe%ﬁ'terbfhtaﬁ%g HETRA AR #54 at Sn1y 886 JRitldRk %‘sﬁthh?ﬂ@ﬁ These
anti gen- bi ndi ng nol ecul e derived froma non- human

ansidgsardlondbhy pesitioosi?.d 4, fror30ecaomding, to Kabatmumbering. Of
t bod at t N t th
AgB s g s e Mos BRRal o SFsLE et She

v@h&ﬁaldgﬁhlﬁgﬁof@mmogem cin humans. This may be

achi eved by various nethods including (a) grafting the
entire non- human



vari abl e domai ns onto human constant regions to
generate chineric anti bodies, (b) grafting only the
woomsiwsan CDRs ont o hurman framewor k and const BEI/IB2004/003896
regions with or without retention of critical
framework residues (e.g., those that are inportant for
retaining good antigen bindinhg affinity or antibody
functions), or (c) transpl anti ng the entire non-hunan
vari abl e domai ns, but "cloaking" themwth a
(0066101 T #HGE S BB s o tAPbREREBhay Bl RUI(ATRHEAS BAYAS,
Such rethods are drscl osed ones et ., Morrison
eB-IHHl3, daddhe pﬁaiahﬂal arAtbady BSH/1, Hik &85ihG8HHt 61 9hs)show a
Mpr ri son_and , Adv. | nmun 44: 65- 9 198
VP HBoy Bro: valRe, Da Bhc b Holo. oasiaict sBts 154k & lover
adli@M1 can b
ﬁ%,lngirﬂy/ st%hﬁﬁletﬂg%&'fl the %%&fg%%%g ?glgljfl)@]agg liBE-HH@ ﬂhﬂﬂ 1 can be
i distorgooshed ﬁfdmﬂ‘y-l-}}&‘ adh 813 by tthpdrtialésnipimast @DRé reed FDR2

Th |1y det

riggiog Bkt SetERBon Y el AL TR PR TR E LR Ron 28
‘mft @ﬂﬁbéﬂngh tl“h?shﬁﬂféafé@ﬂia@ Bitteor $osMEbA S8 Othe adsmpretd GDHY,
ich are flanked by four framework subreg| ons (i.e

Femd/orrcmconﬂmte GERE rsRmportmntéatwt@pdy/h@tlmawraaﬂ@l i ght

chai n bl domai n o
[0067] C%%llli- %&E)ﬁg ?—% O?%l scu53| on’ o&ﬁuman 1g%fental

aﬁitibb@ﬁl The Canasievddotisdncd of Eahya]bm&mgl en:tllwitjs in Fihh eBNioL
6, 632,927, and |anubI|s e t.i on

ZMSVFM?@ZB@ oy il o therhie narlgtepﬁ ofsfiﬂi? 4B @.f &Ry
ng;{a?&fﬁo Brl{/I hgbih, ﬁ'ﬁuf &k §Ve1{ QOBSHHSI Hiel @efs Shed BasddS&

the termprimatized is used to refer to an
azmce}gen -frinrecionky et eslu fendehé Vedhar dH la clees - pmiongt ether

bi ndi I f I [ o
Ba, PO PR s BBLTHAY ParH SoEvarTis pisine
aﬂl‘ffe&%@e %ﬂdmeﬁin@@s%ﬂta@iﬁz@ RApékSRe Hr a"nﬁgerplﬁh@ﬁ;F ol eCU' e
which is | éss’i nmunogeni ¢ in primates 0089!

[0068]t he c aBk§3 \AﬁerFéuqrh@ﬁ@maﬁr@ ztnabfswro e capaittiyraft the matigfDZ)

ter a r

PRy 15 fehcthedp S RaIERECRIEL Ut ol Rl

|mh¢tdﬁspﬁylcpmgib1mﬁ@aagstyunl ess explicitly stat ed to
econtrary A specific _exanp IS the use of th

[0069]t er m "Bnbt-efpontesis ?M@Eﬂﬁ@ﬁﬁlb@l%@@ Zyh38 M@DR"IB to

: escr i the [ l
oorgescti By U523 U0t g CONRLg Byl boeios
| ¢ediltwethedra sqeded ipdt weleplate3 (6 s I@ﬁeeﬂlslmLID arcuiterpimeditras1 0

8 QSRR s PBS Sy Heeaats Sobgl B padb Fatdpiothetin

' mm%%gs Bbnilol tv%feeaﬁgﬁ% {oltﬁé%)au@ 'sqnmes@ée?ée Hlodbadd h (16

i g Gt apioada tvatt Anm%ﬂiTﬁyandeﬁmlmdeby Wi Agpey was done in

(0 weR o PEon B R P BY R G AP uRE 2%

NRUEV 18 BRS, andiRl 38 8d1isQBsREti Ry )N eAntdRicR] fide@RVer® C2BS
refer to a CDR of an anti body or variants thereof is

|€®hen@'@d t obeglydoprgineared; scdPEIdK Y he (leymarazeddef inead

SR ERBEE B TR QPSR AR o e

aﬁ@yﬁrg@tstrﬁ@lg agbedeacentralse set forth beI ow in Table I
ari son. The exact residue nunbers which

[007 1]enc oanECspl@ Toeget-rellkilnsbprniiGD20 Yo desyifigunse iester
SEGHCA yad@féﬂE dBZe ?elPéep‘ié? %Pﬁ%h Emﬁ e BISbl 5\%1@& b afidd

cah rou erm-ne resi ues co
and analysis for CD19+/CD3+by FACS. ADCC using PBMCs as effectors 4h



particul ar CDR given the variable region am no acid

sequence of the antibody. TABLE . CDR Definitions 1
wKawan48ot hi a AbM V CDRI 31-35 26-32 26- 35 V EBDRPB2004/003896

50-65 52-58 50-58 V CDR3 95-102 95-102 95-102 V CDR

24-34 26-32 V CDR2 50-56 50-52 V CDR3 89-97 91-96

"Nunbering of all CDR defi#2tionsin Tablel is

accordi ngto the nunberi ng conventions set forthby

Kabat et al. (see below). [0090] Kabat et al. also

dietubgidn 29U Bﬁf@jmrﬂ@g&)tﬁticﬁ fﬁlrédﬁ-kﬂ}iﬁg inddifed b9 Taldein-retention

sequences that is |l e to any antibod One of

olicktivg Fq defgrgent-lysis ﬂr@@"/@land todpsizvEheHt HouLtoy Mm&aﬁ@s

S t

T ner B e ARG rohh ROV L) 20 OB e
ymmighieereﬂequ&nc eofl t BHHR.-K¥$); uSBHHDECE1GE " Kahmdnized,

nber i n refers e _nunbering systemset forth by
pg‘éqeng{n Sledf(’@lgf}g%é%ftkvé} Heal t h and Human Servi ces,

[0072] Sequepge qf; PMAED%O@“M‘S'T"M% ieo%Pab s&F Fstased Fe-

(1983). Unl ess ot herw se speci |ed erences to the
nmltgmeaqchgndffs premanhﬁe@monglyamugmeemdcﬁléHbd(th homenized

oA BT eBES8e o eBitalfice  Tsting (1. oo, S D

[0073]NC: 1 tM§EQ8| DM BEXOFLISN OfroBWTDEF € SNTRESH-£HlEMEed O Fe-

t he Kabat nunbering system 91] By a nucleic acid
ofPha@éili%'ﬁh@m‘Il@@lf gh/eommeﬂ@dﬁ Kéb%gldlem@wqélgé‘é Byly1 anti-

?f)g() aftito lél cg %(Jéi eelqlgé'adn%%br co- 69( & glglg %rhogf:cells of
nuc eotrde sequ g or =t VentT o

| atiopded ehads t%dnugb@@tla&oaﬁlguer&zy@é tkweth Bl4-N—
pol é&;cl eotide is identical to the reference sequence

lueasaminsisanséirgas bl (Gol 14 catelytienetévibay i ncl ude up
[0o741t© fi V}?ICPO' 191 H)ﬂ&)ﬁ o??’gé qﬁr%ﬁfé 19$ N‘E%?é%? k‘f‘egeé’f Fe-

t he reference nuc ence er WwWor

odlt@siccaa@dﬁsm Bcesigimdercd BHHD K&V 1rgamhﬁmmzdelg@a®gnmtl-
at least 95% identjcal to a reference nucl eotide

suwa{eR20 gpihodySolyspengrsenpgd s by e pisstiprinhostiedn et
b l e
nug’]%@f.d esPe flg n%&fés“eﬁéé‘aﬁgo“ G Wtkbfhng}; Off

or a nunBer of nuc up {05

taesil glﬂwsbﬁmiylﬁiﬁ&fdrﬁhet e (GarTarg Ftﬁ@lﬁ&q uehd amy eb@)dlng
inserted into the reference sequence. The query

sEEyas dathaglgh e-mamogidaser It cafalytie asterihown in eit her
[0075]':I G ZIAIG) b0 Fbl%'d C%l‘gfl 81% gﬁwgre&’ Ergf%ﬁo%h%}ﬂ@etréc{s&hbodles

whet her” any par | I'C acl

ptolhyref FicgeminaR Hla leedpsdr dpYayed bftthe 30 ¥ace 3 5Lrodbivant THO-
8% or ?9% identical to a nucl eotide sequence or
S de sequence of the present invention can be

o T Al S S

cangtbadlies mmZelB SdCiveells. Asgapedeyaibefivnédfeclisavdlboere chdedafn

t%lrg_(gfl gf? 65 ég\()gntgl:lsz%bpn cu tuarle rsﬁlé %Etlo Sr’neg %ﬁ]ecreespe%’luﬁg Ab,
PBS for the negative control were added to the wells. Samples were incubated o/n
(16 h), stained with AnnV-FITC and analysed by FACS. Assay was done in
triplicates. Abs used: C2B8 = rituximab (chimeric, non-glycoengineered form,
same as commercial form); BHH2-KV1 (humanized, non-glycoengineered-see
Figure 6 for glycosylation profile); BHH2-KV1g1 (humanized, glycoengineered
— see Fig.7 for glycosylation profile); BHH2-KV1g2 (humanized,

glycoengineered — see Fig 8 for glycosylation profile). Note: this assay does not



sequence al ignnment, can be determ ned using the FASTDB
conput er program based on the algorithmof Brutlag et
W@bk0o5/0@38p. App. Biosci. (5:237-245( 990). | n BCT/IB2004/003896
sequence al i gnnment the query and subject sequences are
bot h DNA sequences. An RNA sequence can be conpared by
converting Us to T's. The23esult of said gl obal
sequence alignnment is in percent identity. Preferred
paranmeters used in a FASTDB al i gnnent of DNA sequences
tlﬁ’vdl@é £ RIRioRET S8or c@ﬁé"?ﬁs‘t YarB&t8 phud Intibédlyr drcokhbls AFY:,
k-tupl e=4, M smatch Penalty=l, Joi ning Penal t y=30,
mmri‘cﬂS@nn@thEéngth O, Cutoff Score=l, Gap
Penal ty=5, Gap Size Penalty 0.05, Wndow or the
| engt hof the subject nucleotide sequence, whichever is
shorter. [0093] If the subject sequenceis shorter than

because oPHRHEFICPEaGRE (o OFar HERYYENARLG i on

must be made to the results. This is because the
[0077] FAST DR epiing Gf e (b ediOgGeinOds gepenaliptustdiin Hhe amcdurdess otherwise
truncations of the subject sequence when cal cul ati ng
sefipechas follewei ty. For subject sequences truncated at
(0078t Ne * Oy gd ﬁ@l%ﬁl ifeftb I,zr\/t?botd? dst ?engé@foﬁnaﬁgé‘@ﬁgl% anfib&ly
per cent ity is corrected by calculating the
nﬂdsﬁbﬁﬂes;fnchmoﬂocﬂdml gubrlonsiegdendtspeniic (age bpemitic)3

f th bj e whi ch . ..
LSS 4F PGt SHDo apUen Jrviadny B Apeihand sveing
Gdiﬁcﬁﬂ% SRAMRIG! eand%ﬁbﬁ?fo?eﬂh‘iﬁét@ﬁlh&ea cgiofRERedhab kTR

is determ ned by results of the FAST sequence

akgignnefhen Mmhienqedeteding angle thay netpém binding apeadcry.omise

' I S
S R T R G SR SRV

[0079]f | nal  Aensearierdiflant tdrn Bekfon 1S tendedrto eefeeth $C%ﬂnmsl
whati s used for t he pur poses of the present_inventi

argipn 94 ge 426 heayyddaim A Ouahah%bo‘%lééees rthe Re regit)
O A R, S s

C@h@lw &ifedd tostratttefrpuntiposeino atidresidiad dt positpu Slys229 to e

percent identity score. [0094] For exanple, a 90 base
Ryrtes@Hi¥énce is aligned to a 100 base query

[0080]S€qUENLE ugﬁie'ﬂ@kﬁf Th GerRE V&R chbiSMhi % hENEC G85i8H 1

occur at t 5 end of the subject sequence an
t inemebglodylin tsentEASTIDB 1rwlludgmn’emllmegrrm@taﬂgh<bwrﬁmts of the

R A R R T Ly
(ﬁﬁﬂﬁ&r sfstiR@ses aldifidie, or (ﬂalftﬂIxoﬁs ‘tﬁfﬂd@hil@ﬁt do not decrease
mat ched/total nunber of bases in the query sequence)

swibgtantallysthp ebdity of the wrmneslqbaiia damedidnefiegios &gchons

I f
QLG FoR S TR CA9b Ry | e Sap LAl o
| ARIAb iatids mtﬂedielwecﬂﬁ%l tHeQl-eat@itB lor é:xtenmhes ofahed rbgiseof
subj ect sequence is conpared with (I ase ulelrgri
serjpeneeglobhlis withaw spbganial logs holgen %ﬁi@@% ch'vanants
e L

weftdat bﬂnectxwtgr YSed .gt, MosvigdsE. ¢thed., feenent47: 1d©ﬁﬂ|0t(§/990)

cal cul at ed by FASTDB i s not uaI I rree
[0081lonce agarird sHiy, hated ayiggng” ”SF"‘II?F@?"SH?E?%E“H S Biadest

SEAYCRLE MBl-Eleahs GrbiflRLFBRMS %In' Qﬂ%@m@" Jekbﬂﬂi‘@unﬂ Ugloye

sequence are nanual II))% corrected f ot her
specifically, an antigen binding molecule that bmds CD20 is a molecule which

specifically binds to a cell surface non-glycosylated phosphoprotein of 35,000



manual corrections are to nmade for the purposes of the

present invention. [0095] By a pol ypeptide having an
wa@eioso4469 d sequence at |east, for exanple, 95P€T/IB2004/003896

"identical" to a query am no acid sequence of the

present invention, it is intended that the am no acid

sequence of the subject poR4peptide is identical to

the query sequence except that the subject polypeptide

sequence may include up to five amno acid alterations

A%41t0R8C nyﬂigﬁlyarﬂéﬁ%nﬁt%ﬂdﬁs Ofhet MBAHCRY 1§ﬂi;pﬁ@c}%l gbstricted
sequence. In other words, to obtain a polypéptid

afferegtiationamtigen Bp3d commonicrsfated teas ED@Q%B}ﬁ @qlﬁ%ﬂlly

Laquer 0.acid.sequen 5% h
ndp ol Shto eB bR oGt Bt v e nE Bl s
dﬁéc%ﬁﬂate@ﬁoﬁmﬁ&antddt&dmmﬁeblf@n@tbﬁeﬁo@m no acid. These
alterations of the reference sequence nmay occur_at the

[0082] a m no A¥used hersiny thedemmsy wlo'p@m aineric, gihen peediprefersnesto

I
A R e B DR
rseqmdihuessdelnmed hremrteber avechaaologonspodypeptidasnaich as partiens
conti_guous. groups within the refer c %uence
[aSgvPodes fipthliierst apecist Fer hipiet hEpsa ) CpPPICClE Bon-
% % e S
%@%}?or @8&% ¢ T r%?)itnc at?":htﬁ%/ B8O Ra%Bom & ercf%5v/ai?n 2658 p%Zléb

a reference pol ypeptide can
dad:ledmrg peithates SvarHsichimapanyeas sndﬂg;nkmmﬂ he constaneregion of the

RbeeR ARy s eRbe s gy SoRBIEL i Rl SRie

t%tﬁfa?ﬁﬁﬁin A688Y; 1R ¥ arddhe Rgmlifesd cligate aﬂtﬁ)od§r|l§ﬁlost
referred to as a global sequence al i gnment, can

cm@rabbnsdns@stlﬁbv tdestiABTDA @Mﬁqp@blrwb@ﬁ&ﬂﬁﬁﬁabw

I th f
6535%5 rg} %%86(15%%k§g%égu@ﬁce a @gﬁt 5%&&9' lon
aMeman e aitibd gt aRCe paicalatly tpi’ﬁ‘érrérbfdiﬁrnmtbﬁuemh Iodehlmenc

sequences or both amno acid sequences. The result of
sf’éllﬁéo‘@[ obal sequence alignnent is in percent identity.

[0083]F>r eferge %Sg@rﬁ%er Sﬁb@ﬁ%ﬂg@ favﬁ@s-r@ﬁgﬂﬁldkgv i gefers to

gnrent ar e:
&mmmqnu%sﬂﬁbmﬁumgzﬁemamyy;ﬂﬁzﬁﬂﬂmdaﬁhzﬁ&mmhd@hawmnnw

Le“%ga ey l%zg;b%@&ézma OB radar B e gati
mflm{( @éy MisAkdntes ﬁg%gso@ype%a&@mﬁrfg

he su | ect sequence 1's shorter
t ehﬂymaﬂma acmetyysmmlqn ecn dwut dme ne@sanl}o ide@ticad rtoj arakctivity of

del eti ons, not beca se of inter del etions, ,a nanu
o dantihy \esagey] i DE" 5 KiguR 1ot malRasy

%(?o#)'?&e{xﬁmebé: EARLIRHA %fﬁ‘uﬂg %éﬂg&tél AREOUN] 14 raclé'grr(]fiﬁ{gd

truncatlo ct  sequenc
ctaltlmMaxhemtgatgiecﬁmilmnmecoé tite Inttématlomql Uniwmr ofRib¢leatistry and

R R Ty
CRIh 65 BERY a6&! &E&rﬁfeh@}g hae c%érﬁpl?é're @dse'de ?érﬂb'&%r ks &,

query sequence that are N- and C-term na
sitibpelctot be qumtlcd to ikt of GalT &l Lot ratherchbsddndially rsemlaw to ithea

e e e e R I

in% S%Bﬁh@@zﬁﬁéﬂﬂﬁ? chiSr Set/AY B AR ehdRY tHaf Sbbt 28 fold18ss and,

sequence a %nnent This percentage is then
sprioferabdy, et momrthan@ pefrt@efmd lesreattivity,, andanei |pa¢fe@bbfy not

L%Sg %?ﬁ? afl:oﬁ f? < %& ity F%l%té\fehco SPESTT. f



percent identity score. This final percent identity
score is what is used for the purposes of the present
WO pwsoi48en. Only residues to the N and G-t er nPEi/IR2004/003896
t he subj ect sequence, which are not matched/al i gned
with the query sequence, are considered for the
pur poses of nmanual |y adj us®3-ng the percent identity
score. That is, only query residue positions outside
the farthest NN and C-term nal residues of the subject

[0084] S €QUENGE st AHer&d AHE | t8m a8 AO: MR FefeSiodd poBpbYtRTe!
sequence is aligned with a O residue query sequenceto

dieffening fiem pepexhtallydesiteidipplypehiededed the inyantaacir dpino apid

N-term n of the subject seguence.and theryef
et efnsr e R bRt fonsS FER Rt g R S Vs
tib@mldues tviraisdsemie ABMB & hhd predém Usventios iddudengdinete]
resi dues represent 10%f the sequence (nunber

_ of
meishaiiged orhumanizefjantigen bomdingmaleailesvherpinoandeygelaf the

n er .of ' ' Seenc 0 .
OB bl P RS AL SAUREE PSS
bﬂarhhﬁth&f&'%@fﬁopi@@faﬁﬁ%lm iffdc? entiﬁ@ms('e.gi, P2 ghmlﬁ:lgiafﬁaity.
were perfectly matched the fjpal, percent identjt
ViRRIfENCE én JBORTIRING HHHePIBR 61 Tesiduesgpay bereplpeed afigecker
FRAENG ﬁwgn@g%&miégbﬁn@résema R ORIy SBPABAS the
Is time the del&tions are internal deleti'ons so
tshquencané tie paesiuargsdypeptiddwithrth@- ofcharnelpgdustpeptides and
supj ect sequence ich are not t ched/ al i.gned wi th.
B e e Rt LR SR ROF R B SYBRLS fyeont of igh
IS BB IIAREIRs) Sr BYtrePRBIE! dnYinG QlcidRCW RS .cofdasus
agai n, only residue positions outside the N and
Geqempt.nal ends of the subject sequence, as displayed
in the, FAST al L gn J t t [al i
ouss, " ChEASIIRY G VD, 5B o ChCFyne
fflypedd st besanitadizivr keletted b makmgtuee bfthetrdduddancy”
t he purposes of the present invention. [Q099] As use

He ths genetic gede| ariouaeqdonsybstitutigps,sugh ssdhe glsgkghanges whic

i . it "ot . i i .
L e L
hptisniidioz efral vector op\eepresgidit in @ partiatliapprofarydfc Or ewkagyotic

R R e R ke TR A
}6)@}“95}9%& Sedohpidlor st Ppepiidedaddt % Me ybipeptateld ﬁfolﬁ%fy and

denatured, sheared sal non sperm DNA, followed
tprop@sés afgny past 6fithe polgpaptid©to ghapgecharacidsisties Weitas ligand-

[,01Q0 .used, herei the term Golgi, | o ization
e e R R S R S
[0086]" €Si deptbfepMy, R@ihd @eidwhisdlithtfonke aROMSi B4t bOfeplacing one
anchoring the polypeptide _ in location within the Golgj
comipp esid widh aratheryamine aeifl iheging stmde e gagior ghemica
amno.termnpal "tails: of. n . :
R R S R L G L e
biubkiaglieal magthevidatle onather bisig ablsenﬂmtgrﬁa pdanitygichargéa
native sequence. Fc region.or am no_acid sequence
\ERRULAY, lnglrm@b@ﬁy» Tyrirephiligty; mestigr theampipaducypature of the
; . ) nCli : : .
RHRECH BV TR X, AR ThldiphobRef anihs oB include
adinibg digdepe ndapicins | talihar prolihat ghenglatapifeADBIophan, and
ant | body- dependent cel | yl ar phagocytosis (ADCP), .
cPeBIanHS; E‘é‘érrl@wrélr?,mm?ﬁﬁﬁ‘#én‘éﬁ‘s;&ﬂqlé‘%-%é‘?ﬂn&ttg{foﬁlﬁﬁ cyaigme,

tyrosine, asparagine, and glutamine; positively charged (basic) amino acids

include arginine, lysine, and histidine; and negatively charged (acidic) amino



upt ake by antigen-presenting cells, down-regulation of
cell surface receptors, etc. [0102] As used herein,
WO b@s0ersis engi neer, engi neered, engi neering apdI/IB2004/003896
gl ycosyl ati on engi neering are considered to include
any mani pul ati on of the glycosylation pattern of a
natural ly occurring or rec@dbi nant pol ypeptide or
fragnent thereof. Qycosylation engineering includes
met abol i ¢ engi neering of the glycosylation nmachinery
Ofcids @elude aspdititl dbiddardegBlahfic B8] MubaHib@n orOleletiéns" are
ol i gosacchari de synt hesi s pathways to achieve altered
oihrg y i fherrange off showpi de & nmink prids seereiprefereblyst to 10
he g I ne
TR, e RIS bRl oY H TP by (1Rl by

odypreamyicalty mﬁkan (ilis@ﬁioné?deuﬁlaﬁs loe Etistitutioheof Anifv Acids in a
cell covers anvé ind of cellular system which can be

RRjVRrRbfe gnglsc %ﬁléﬁngtrécqrﬁl@nﬁmWép cehaiguegngnd assaying the
%Eﬁlﬂﬁ% é&bﬁm‘%ﬁﬂ&ﬁt {?‘%{aﬁts%ﬁéctﬁzﬁ P,t he present invention. In
one enbodi nent, the host ce is engineered to all ow

[0087]t he pr Asusstdihereimfthestarmahtimgeredis m&m@raﬁ&rltcemﬁnﬁgm —tblinding

nDdfle - gl ycofor In . a eferred, enbo
R eleaE deied e e e e R b SO lsEHe. s ATay?
f e 9@ antlec!y,f ﬂhﬁt Qaai% 0dre hﬁbstahﬂal%ﬁ rrEt%hﬁ %’09&1 g@ﬁfﬂﬁrﬁhng
t he host cel have been further ‘nmani pul at ed

empp@@gs ofitbe wgletdncbleqpéfr ntythidrieless mnu@gs@llcyrpl@pnanéeﬁns
TILL activit ul t

oty Byt by Bilonbiafhodify i (B iR e bt ffinen

Cedriable c@dﬁﬁlﬂsﬁd)ﬂté huheOesstant repfonk € g@letfic chifdetiy @htibvaies,
cells, P3X63 nouse nyelona_cells, PER cells, PER C6
@ |afipe b thadiva-Te@ansCDRe gsto ung framgwet andegqnstant

g‘p s gn‘{lj‘m o‘f%&ht]h%ut JePePHQHSf aﬁlcﬁl f?arI] ?l‘kt}ygldl?és o ﬁ c glogecf‘that

ransgeni ¢ ani nal, trans
pdra ihporta fdrueteshing govid aotigantindihg bifsstyer aptiibd4funksions),

used herej e term F¢-nedi at el |.ul " ing"
oS g}tB%HSE aP?“%'E‘EFHW@"% F’&BHW%’E‘E@%@H? %Bfelc them

CyitRb Qﬁinﬁhllﬂ(e 30910 Bl rePienfodt SHisArth&d rbf bR d$ﬂ’h%’etﬁl¥ds Are
sol ubl'e Fc-fusion pfotein containing a human

F«bscrle@dan Jomgs 6t gl. AMoimsen sk alngrhaVeimAceddbaig 81 083 he855

58 o) RO AL oo 5 g P TS .

%&@fdeom@ @535 158E (133 PAliRh] PR/Rf Hhauko0Bi48s-4Bal991);
%ﬁdc receptors on their surface through whi ch

ea Imen 3 1EEdPHA1 OE192hL |aE ofivdiichgre gicorporated by
é%fe%&?cle ?11 %hﬁl%%gﬂgre&e rfh%?é“ag %ﬁérglliy fau P&ﬁﬁ*}@ﬂ%ﬂ&&ﬂty

p@tdzrﬁﬁﬁmg |regib1m;) or @ﬁlR@ﬂ(@DlEH ICIoR2 hisd CPRSE)n ewohl bbthe heavy
nat u ki]ler cells. [01Q6]. The
{sﬁw @r‘gaé}aélf wppies gf an @aiibedyp Sihidhyre firnked by four

aﬂ&h@@éﬂk%%ﬁfegﬁ%s &1%5 dﬂ{‘l d RO PR 8 Smd i€ 3L ARG R heRYy &ifd

fusi on-proteins tafget’ cells’via the protein
plagtt cidin earmmblealontamstolign Embodsg FRub- CIPEIHER]Z @BRM@@ CDR3-

ip. . the.t d. Fc- medi L1 ul
cSREBycicehegon oF humirgal ativafiengin Gh DWES dkgerd i LS.
MERANGb, 638907 De i bt SRARYSCRblIRAGIRG. 200801 15260 Hoth

a given time, at a gl ven concentration of anti body or
oéf wHaich am 1o¢prpmzateé|h¢rem by tdfieremesdi dmisentirgyndi ng t he

t t f F di at Il ul a
100881, 1 ot SR alltb oo e i tray b gl bt o

antigen-binding molecule derived from anon-primate antigen-binding molecule,

for example, a murine antibody, that retains or substantially retains the antigen-



concentration of an

t he medi um surroundi ng the target cells,

ti body,

re

wa@ehsovssse he | ysi sof a gi ven nunber of

"anti body-targeted

cells",

or of Fc-fusion protein,in

quired to

PCT/IB2004/003896
in a given tinme, by the

mechani sm of Fc -nedi ated cellular cytotoxicity. The
increase in Fc-nedi ated cellul ar cytotoxicity is
relative to the cellular cytotoxicity nedi ated by the

same anti body, or

Fc-fusion protein,

pr oduc

ed by- 34-

thigding Rope e X thh Qatent BldiculdButnghiches 3ABmARABERIin

producti on,

purification,

formul ati on and storage

nesithgds, which are known to those skilled in the art,

but that,has n
[0089]e ngi ne rtg‘a 5

been

Ry Hee

duced

BRI

ot P PaSREPLE o yhirh i

bisell hfd/oF4depted e ieast, hrrdfifitioRYfa ichp dy ubtd\tieRdn is

i ncreased anti

body dependent ce

| ul ar cytot

oxicity

(intpadyd fodnefadnell sivhapaningsynlesssexphigitlytstated to shepomiragy A

SR RteR

o

i

wn

el RS Y

ry

@ﬁgrrrii%ﬁlng Qiy%%on"

S

t (EDR") to des@itrckepirechntiguotisbnzeARERbassAsites fouadwithin the

ass

fol] ows: 1) the
t YrgRlsregien #kvﬂ@

ai‘iHsibQ% alicRgidgy k&8

uses man peripner

5«?%@@5}3@@%@ _
PO PRt

ay arg

e
e

onu?ﬁear cel

it

dih ard HLRGn 583k,

known
region

I's ( PBMVCS),

i ‘Seljadneds ¢fyntebisod fnuinelogiaaidoterast o 88Brant &3 Chhthia et al.,

abodirupi B6Far AR hibith
| WRéB iR Aaitods Hichiad e&&m@giggi

procedures and are suspen

t h
¢bf

e aSSQﬁ

!HCPSPO{ %&

out

carrie
é«gﬁesbyarlp erence,
ok YutzelRbF irhigatid exidues when
at 5 x 106 cells/ni

in

Rempazest pgainst eatheotherd Newprthelgss.t applipatiopee!l eider defiption to

O, sk AT

€ exponen

oA PSS e

hicapesf théreeam A0 Befinkd 3hé dsed hefeRMThe gpprogristd aniio saEdidsines
| abel ed with 100 mcro-Curjes O Cr, washed twice with

cwhich gngonpass the GRS 2salsiingddyi caph ALib 2pevecief referepsss are

e i BlloR i Bl Vasd o

Rufish /e

target cel

akd desidue

suspens

o

numbers which
I on above

aereompasssifpartioathr CORewdhvangtitpeofling o8 Ghemelhence emdizet ofithe

TGP Theseilyd

pl at e,
concentrations co
above; v) for the
addi ti onal

e

i3]

bo

it robfipd

t

erially-dil ut
5Pk T} pel istermibe piAn
D EHAIAIEDR gMenlthE vib febiod affhd RAdYe
added to the target cells in the 96-well
testing in triplicate various anti body
oncentration range

e ghgs

wells in the plate contai ning the | abel ed

m

) cont

ed,from 4000
s cegprise a

hél dARSativBdy.

crotiter

rols, 3

target |cells, recei

ve Kabutcr ol

it eChotlfiaa 2

06 3SALKIV V)

agueous

NON31-9%i C G

etergenp (No

ni deks.-35

Si gma, (ST OBRS) -

he apjlspody

v

o

(poi nt

CEHT

Ot
P k§$ﬂ

contr ol
the | ab

=
o I

UTIT

et
V1. CDR2

L~~~

Vi CDR3

89-97

91-96

"Numbering of all CDR definitions in Table 1 is according to
the numbering conventions set forth by Kabat et al. (see below).

[0090]

Kabat et al. also defined a numbering system for variable domain

sequences that is applicable to any antibody. One of ordinary skill in the art can

unambigously assign this system of "Kabat numbering" to any variable domain




RPM cell culture nediuminstead of the anti body

solution (point iv above); vii) the 96-well mcrotiter
w@b@smi4s594 hen centrifugedat 50 x g for 1 m nut BCEHIBR004/003896

i ncubated for 1 hour at 4 C, viii) 50 mcroliters of

t he PBMC suspension (pointi above) are added to each

well to yield an effectort@Bget cell ratio of 2 : and

the plates are placed in an incubator under 5%

at nosphere at 37 Cfor 4 hours; ix) the cell-free

Sseo@enve] without felineaemanyadxh eﬁﬁeﬁtﬁld&%ﬁ@dn@ﬂﬂ stdiRnce itself.
experi ment.al !g/ rel eased radioactivity (ER) is

qiranegdrhesging tedera tethe numberieg Hsicsvint &y by
cREGiH 8, U8, 'Peg% 'ﬂmf?“ﬁ@ﬁgﬁ’%f?%% SR Proseingpf

xhﬂm&nolmgleatldnEFést"S(lQm dﬂxﬂé@gﬁhér@the@ﬁedlﬁ&d tr§ferences to the
tlflerg&ﬁete oj nt jx above) for th ant i body

guan
cBHRRS S g af#éesa@leer@@%lonam Mgare fwcordmg to
q t t
&%@B&ﬂlﬁ?ﬂ%ﬁﬁ SRR ThoofRANRor i sch AL 0 SER D
r NEl: btecSEQ iIDWQﬂéhmrefnoe duhbered paionding o thb oK aBat hombedieg
SR Eeont rols (see point vi above); 4) "increased ADCC'
8Fined as either an increase in the maxi mum
[0091per cenBagaudlbic aEGE hbignhd&dtRlc ARFERE Hﬁgcl%tfd%'séhdeﬂ@e at least,
anti body concent ration range tested above, and/or a
r PagEamnpla, 9570 {'Wentéesh clorrt refarensa nu¢lealids dsausnce etj therpgesent
X cen i,fi.c
bR, RIS 8ded thar B p IR 0T R miRefid i

t ﬂsﬁtﬁﬂl wiihyeferdive sb@mhea&&epﬂhﬁlﬂ@bdlﬁndcﬁoﬁﬂb y@glé&etrﬂ@
DCC msasgr ed with the above assay, nediated t he

slélﬁ’él & 4P 1B JHF, Posrigam@Benperigaeh d Qpmueloolides fof g feference
e a

E‘S‘F.h?".*‘gﬁfs.‘*%‘%? o Ao BRE DI oBIf HTbol itleqiide faving o

ameldotidesequendehabbest 9k idedicalto hhefernte nividotit bsdquéras, up

PR he BUaES m e rderansenent iy Pedepied or it

| withi @hathef nhdledtifel 987 MWt N ﬁmhe%ﬁaésea fﬂ@\wg%fttﬁ@ total
bi ndi ng speci fi city of the nurine B-Lyl antibody, and
¢

twichBtidehan dhes ceforsnge shqienccheiay bé fiessrtod ifitonttei mferenan
b | t d at i
ORaSIENT B o ey Sl BE SRR eR? it senc bR RR i eihenEIG

a od¥ady25.In a preferred enbodi nent, the invention is

directed to a chineric_antibody, or a fragnment
[0092]; her eohs a@&?ﬁﬁalénﬂ@%r,t WhetmrayghigigilariuEleiuzcid molecule or

%lb?ygd Ph&éﬁ' gbfle%ét Bo%, 842 Rk 0/‘36?9 g1 bf Mb‘b% {h‘éﬁ{‘éa

ecte an’ i sol at ed pol’y é?eot
(aeucheoside uame&cesm dyredtide mquenc@ rod i ereset ﬁivbmg)mcfan be

Ve ton oy eV e gqefpar,%dc%%?hod
%P&t%ﬂlﬂiﬂ CB%{Se besEeldNh it betwebih I\%ﬁ%ﬁ@qu@&cﬁg g%@%%é gt

VH 2); and SEQ ID anot
rihefpeﬁrsp@tdm&mimm) et stlject i saqeante,oalse sefdiredtd asl at globui

| soI at ed]égr%%l?ucl %OH de CogprllpaggéFgE&bIWermgram

gﬁ%@gg fly%z@gﬁ @EfBrhﬁfgS& aPOEY R ApB OB LIS T BICASEPIR). Tn
a sequence alignment the query and subject sequences are both DNA sequences.
An RNA sequence can be compared by converting U's to T's. The result of said
global sequence alignment is in percent identity. Preferred parameters used in a

FASTDB alignment of DNA sequences to calculate percent identity are:



[0110] In another enbodi ment, the antigen binding

nol ecul e conprises the V donmain of the nurine B-Lyl
wa@niosiemyd shown in Figure 1, or a variant therpof/[B2aouA03896

a non-nurine polypeptide. In another preferred

enbodi nent, the inventionis directed to an antigen

bi ndi ng nol ecul e conpri si ng% he domai n of the nurine

B-Lyl antibody shown in Figure 2, or a variant

t hereof; and a non-nurine pol ypeptide. [0111] In

apRimerURePEC k-tuplee4] NNEGhABI Penliy=aCt fsining AnhBHRB0,

bi ndi ng nol ecul es conprising one or nbre truncate

CRredagnzgiop. Group Jursgth=0u Gintaté §copRS, @Wap IPeadliita Mapatiza
?%éﬂa@%r?é’%}, gﬁnf egig%/@r(])t%'f%ﬁte%ﬂ]op the szlggt ﬁ&ck%ﬂdg sequence,

" whrbETdred dhgrtéet er mi ni ng resi due" is meant those
residues that are directly involved in the interaction
[0093)5j ¢ h ¢ HéhetPieglessauanae ahettenthanshe gueiy tsucrisderaise ot & or
ODGIctRbh ek Al bR Teleho s, 8 iy FORe AR & BEBhL
blnglngté ant | gen. e speC|?|é| y-determ ni ng
r tosheltesslts. This iphedansitha F ASDRR puogtxen dekembt ddcedhtiiyr, 5' fund
exanpl e, conputation of interatom c contacts .from
{hrigineaions i aftb_J%a%q‘%eH@e g(han GeleulatRRRECEH dniithe For
SQ1 i :
R et B ) YR AT QUAPREH Sl e
FASEEY idagtity) isdotreyted by 1@dmiatingltbe avmbenofbasts whitehquere
her eby i ncor por at edby,ref.epence.in their entjrety.
RIS R3] 507 Re O hEn ettt Siieles® ovpish dis et
amaiched/alig@d pebysicehtePtied6taCu¥pd 6 fhd\@uey sdqp@fb. Whether a
conpl enentarity determ ning regionof the nurine
BRycjqotigy is mgehad pdignedsis datevam@%r' reghlts ofiihe A HDBsenence
: cont.aini . fi it i 0g
ARG CPOEE AR i 308 oARSRCERY Hle PASLE Bhus
wadedated daititt atoet FAST I pyoptarh asirigdbe epesditkisp Aarheisis) fo
pol.ypeptide. Preferably, such isolated pol ynucl eqti des
R e el H&Pwép?liedi“ﬁkswafreqte Srein PhgamussH fRnithey
NRBELSk 8¢ the Eré%@ﬁ ierhedh MRty b§SQ§%LRQiId¥ ACY 60 8'Ffases of the

conprises three conplenentarity determning regions of
t subjachi sequen®;, Lag| displayddobly ,the FASTDR religoment; ivitelt ede not

for ereof .coptaining at |east th

BaEhed S saftcereho el saiiusd fordhe sumpses of

tﬁﬁl@ﬁll@%ﬂ}ﬂsﬁﬁ%ﬂﬁ%@éﬂcﬁﬂt id@itry Bddpé.Ng regi ons. I n another

enbodi ment, the pol ynuc| eotide encodes the entire
[0094)y ar i abf@ exagplena 5@ bageessubjeghicquenchénglignc 4 a 169 base query .

chi [ . A [ ) Lnventign q..s

rO sk o febine PHERRIASEY: P (RS0 SRR HNER 8D

pabjuoticb@ehtcdasd théddfote, |the FNBTOR sippatnt@bés nbhehow a

i nvegédgon is directed to an antigen conbining nol ecul e

n

cBRigRe et ligment PEaha fiehe Ocbanps ehenead-i (hheqkt enpaiisr gses
180H0ht 0o} BE B EdMEnCE (bkni P Ll BAGK 2t0he & ¥ 152 RhaPhot
ereo 0] t the

r
truncate ormt ntai ni ng at | es
sipetchéd/pid yudbdre hases ithe qudrg vamehar) ss &0% is subtracted from

C | enentarity determnjng regio and conpri sing a
stﬁgﬁemergl_ it arefqaﬁcﬁn[naée_dr@?%ﬁ gaégﬁ%prﬁ&%ﬁfhed@mm
[ - Janik: §1 SBS
T R Tl e O Ao BRIDYM. °F
ramothee eBnipi¢, adithiaboshpjecbsequendeantsupared with afl 60 biserquery

t hereof cant.aining.at |[east th .
ARG T e M o P BupaALIigns eibgt hpreasgng bases
tdH @8 SCorPloeMRINuBldet YeqSiRMWRiBH RS H0? HaAIRd/aliBn NPl &le
aspect, the antigen

query. In this case the percent identity calculated by FASTDB is not manually




bi ndi ng nol ecul e conprises the variable region of an
anti body light or heavy chain. In one particularly

wa s@sok4ssabodi nent, the antigen bindi ng nol ecuPET/IB064/003896
chimeric, e.g., humanized, antibody. The invention is
al so directedto nethodsof maki ng such antigen bi ndi ng
nol ecul es, and the use of S&@e in the treatnment of
di sease, including B cell |ynphomas. [0114] It is
known that several nechanismare involved in the
t GRFRRAUOnCe 8dih, ©aBYba0Es AMd 3' CERE sab)bdt b@fhese which are not
i ncl udi ng antt body dependent cellular cytotoxicity
(meciyyd/aligneg vathethe qaepeenisnee vy mmoxlcearectedion Neader

the induction of .gro rest or opt 0S| S

et £ e P PR S ek o R F B R on
[0095]1 ndi caBes godgieptidd biaviiiBih SRfloadcRBsdghénee ableasnioe rkampr]

ef fect or mechani sns neasured by CDC and ADCC assays, .
SPavel"entjicall fo i querydEHNS pGdsequrase phile PEesERl IRKeKIOPS 1t 1s

B T e T e R
ctheguastsequcnee exvept thit tiedubieot palydptide sfquemetiegrinclude up
ant | body, t hat has been approved .for .the eutic use, .

r ©difieradnn a1 U eRAIcE R O:é?&fmﬂ%\i“i} Sa‘Pf_r i ey afpfgg) dcid
C&lgherfte! (i)thé(r w&tal 1eEbtaiRSoBfpbbE@DAVREs ah Bmilo\4Rid sSqiiidBe
toits ability to 'induce pot'ént apoptosis. [0115] In_

getierstd3 % adeniiclDROquany aoinoreald sagquanbe dipés S Yol thejaptieo aoib

Sl BB R FanBRR e R, TR gl RE
agtotiRe dirBiso 4Vid. MBHeké Mtadtionk d£the edTleffeRRludnge Kial bcdudhighé

cells, while Type Il anti bodi es operate by different
neivarfirsiesboxyribmngll Bostionp 0b dlesrefaprca dHah a¢if deqeyca P

o T Y 1 bodi T
USSR s A 852
amndokg esidues in\thd referBhaadqihdé 8y in2otidtor 27et8 céifpuiolis groups
2004); Teeling, JX. et al., Blood 104(6):1793- 800
(Spidhe EfersBER3AUEN58 entire content sof which are

er eby Al : : %

e L

a8 %o 90CRIID Y8 9604 0@, P%06 ob @2 idemitjialéea redererme palypeptide can

RS B BB P S 5 P

Phedsatfol Q¥RALINATY the KRk Set80mhRhteaa N 6o Geditnee (4
anti-CD20 anti body having increased ADCC as a result
ofequeiiag ofrily preesnt mryeniieh) whd Reubicticequenre, sisgelgred 40 as a

ability to ingduces .a i [

Db e TEAB R B 0 B IERASTENS s
hanogaii Bised bf theaidrRineff Bahtyapes ul. aComm idppt Biesdic6:237-245
region. In a part]cular_enbodi nent, the altered,

o( P88k yin aspaisnehignmentihe gury and sibisst segyencepresithadiofy
c X T, [ . FC, n .
TR LA ] S Bl PRl RORERE D i o
Csupenceesliguntknt éd i parckwtviglentityf uBeferadesirauetsrsi wsetihe a

Fc reqgion. See U S. Pat. | . Pub. . .2004 009362
t BAShPE paping ag) .a,ﬁg’tnﬁénte%é? AP ant O 3ftu93ﬁ.=2hMilS§na ch
'Tlgggﬁgff,%ﬁﬂlg@ggﬁfs@@maomizaﬁmm meﬁgmsug ORI Scobd2,

anti - O "ant’i bodi es have unhdergon
pW iy Sizdesegneice déegiln (rap P et adiyght GaprBits PenalBef0. 05N indow

REAENEN CTICNI N O TG TI

[0097] If the subject sequence is shorter than the query sequence due to N— or

C-terminal deletions, not because of internal deletions, a manual correction must



2004 0 1 (Xencor), the entire contentsof eachof which

are incorporatedby reference. The invention is further
waloososssdd t o met hods of maki ng such engi neer edPTy/E2004/003896

anti bodi es and to nethods of using such antibodies in

the treatnment of various B cell disorders, including B

cel | | ynphonmas. -39- [0117]-3¢hi neric nouse/ human

anti bodi es have been descri bed. See, for exanple,

Morrison, S. L. et al., PNAS | | :6851-6854 (Novenber
125hdde tElﬂheQ@E(ﬂfs A eRtbebiube the FHASTDBBroghAid 4845 not account
Boul_ i anna at al., Nature 312:642 (Decenber

1 84‘5~ Gb%ﬂ@l@ﬁl tripcationsept Hie, subgt sequencE4AWheB calgmting

T@n 03 BF’%%?@%W% Iﬁ{r @ﬁ'ﬁ:ﬂ §<£I) Q%@gﬁ&% k@g e%d at :l’liegg 2 %d (é -termini,

Kretrtivata the iydoy sedpiencd tht pefodnt i RiSHis coﬁ&hagla}nc@mlaiing the
m’ruogg!?seﬁ 137:1066- 1074 ( 1986) See general |

s p5-eg querpse@iees thaogip N= g e trmingl 96 s
I
THIAE G e \hRy A ot UREI shiind witlH cbrroshBHSubjoct
229dds02a paoant (oﬁémtembbasea@lﬁﬁé queRp béqusnee. EVhether,a residue

CT Publ j cati.on, Number. WO 8 3 be a chineric
Pty e T R e PE e AT b s 2l ihent
vpmg pBllcBnth &Ois ARen AdVaREd SREFIhEIpeldet deniEty, @:ﬂé&lﬁ@&b?fthe
CD20; the nmurine portion of the chimeric antibody 0
t#heVRENSTINh Pregramasings te spewfipd parametaas. tth ey ano @@@1
he
RPEGL RSB Pke” itte R Ra0 e B8 e it Wi Cin PR g

i phrﬁose@bf thre peaad ithand on.f Onlytrbediids @athaant arelf C-Berigthil of the
d orders, this statenent can_be viewed as no nore
echsegueesVhish aronetiaaehad/plicped with the,qersy spanenes: are

V@B%Eﬁ@ﬁe Qbr fl‘l‘étpu%;mdsss of %ﬁﬁélhpihﬂl{lsﬁlngQHy B@ltc%%t&géntftp lsCore.

parti cu ar anti partic ecause
r'Bfag i rongy qmgesadge ﬁ@mmmmmcﬂrpﬂret fagthesa 6eand Crenfinal

t her.ape ctiveness, and inportantly, data using
rﬁeﬂﬂ%‘% g& ﬁ‘?ﬁﬂlugn?uch as primtes or humans.

[0098][ 0118]rJyRkhinsie! £90 %nfo%uﬂ%ﬂ@ﬁeaédbf&t Qﬁh@iﬁfe 1§a11gned with a
anti bodi es are avail ableto thosein the art

ew&mpﬂl‘éue quisey seijegmce mtm‘emqpemmt idsntitsin Tb@d@&tms@d at

SRR EaRis oh HagiselioafiRERn vardl e TSP
pdo2s Abidshowa m@ﬂ&hﬂlgﬁdh@ﬁinént(cﬁ" the firsp 00 Yesidiies the N-4e6 1.
These can then be purified and assenbled in vitro into

Oé%n@alawf Tepidupesprengt A8 Yot e wauense (aalarsl re§m|uﬁ§ at
S5 S0 T B P o P i

rsequdniconsol@baisstigratdddron the perentitientity sdoré @chlated by the

i es fro educed isolated |ight a heav
%ﬁ@ RIRREAH| HghTeEH iRsaieBdees vgé%perquﬂy &@KM e final
?Fe@(feﬁt ‘{—’&enﬁ{ Wogidoﬁg' B 184 %% %911 Bz 16,19 00) resiald Jsgﬂ'&g&::\}ln

articul y preferred e I ment,” the chineric
deqmdmee ;srcem@auted mntheml(]()crmahse qmetyLmqamnze dllastimbthddeletions

I\/Et {Illﬁds %{Fi%)fetlglg{g%g eg 20 T?ﬁb‘ﬂ-ﬁﬁ?‘;@ t' b dlagﬁc‘i{lﬁrg%e sug\éﬁ

Rk G&Wﬁféhak@ﬁ(&%dé}{é fByid @RAL e
rret&%%ds of i aRBacL it BEA! %@Wﬁﬁ@g&b@&eb&cg@

NdentBy wculat?id btyoF@'EEB @mohmanunﬂymomcﬂ@dt .O1e. again, only
927.t0 t he. en

r oSBT B o P by R e PocdleiR

Riigfl8fealth Yne BASVIBNIZRchedH) wm@ﬁa&e H@ﬁ nRBed/a B ed il e
aci d residues



introduced into it froma source which is non-human.

These non-human am no acid residues are often referred
WO 0008944859port " resi dues, which are typically P&kEBR004/003896

froman "inport" variable domain. Humani zati on can be

essentially perfornmed follow ng the nethod of Wnter

and co-workers (Jones et aPB2; Nature, 321:522- 525

(1986); Ri echmann et al., Nature, 332:323-327 (1988);

Ver hoeyen et al., Science, 239:1534-1536 ( 988)), by

squiesit setjutricn grey paraligrcoabited fo g Norvthe auanakbsricotiodshee to

orrespondi ng sequences of a human anti body.
é_B?‘fTi fﬁ{;&‘;‘ipggl?é% ijf}ﬁ?rﬁ’f?ﬁ%élme&ﬁ?li-bodi es are chineric
[00991ant i bogli &34 hitlem: a Radicic Mod iht Slgy@rzgzg%)un%ﬁh#n% onditions"
substantially less t%an an i ntact human vari abl e

dormiucl¢iasichiesaqusndesof thet mdertiont hefers do ree pplynaileide that

eguence, froma non- hunanspeci es h. practice, humani zed
B EshPYPTRAZEL EEHP3FIoR A &ntr HERIFEQ Fomugisiesm 0%
e - : S
S o pNE, 15 B R Ry 4 Pl 380
gihbghatenpHot e 6 x drenhixdds sdutiobh é0%Ldekean suifamand 20 pg/mi

tir- 0 antibodies wll, conprise constant regions
@nﬁaﬁggﬁaeml?ﬁﬁﬁlgr%@m%ﬁmefo LR Bps R ftersiia O ls
dyraii$oudeh | i ght and heavy, to be used in making
the hunmani zed anti bodies is very inportant to reduce
[0100]ant i geAxd wsied herehs ¢lor @imgrdig bbdizatiercdbhad réforssbthé stino
method, the.sequenceof the variahl e domain of a rodent
TR BT & SGeEaa o aieb Mg isrrapopT b Sy jnghonng
KROYSLyHEHIEE iM albbﬁhin&vﬁlﬁﬁ%eﬁ(i&?gé’&ﬁkﬂ@ﬁ- GIﬁb%mgw RAlization
sequence which is closest to that of the rodent is
tdeEningcevypriseiaminotthninglnailst phareensyiuer egi on (FR) for

the h ' t j,ho (Si | ., | nol ,.:.229
(01013 "G AP AR, 0K el Fncigi reted BRHRES migpigicd

Aotitities attributabit to thes®) regibh (Ondtive sdipBBoe HolragTBMey dnino acid

sequence iis to conpare the sequence of each individua

Sebreagt st femegon) of e dalbody: aRksBplks Of aptibodyrgffector
?ﬁﬁ{tloﬁ@m}uﬂg o B n ﬁin@%ﬁ&g&%&%e@%& %ﬁ% thggg}l,nag{ib%dy-

vi dual subregi ons
\deberalent ofellupwreytutominity aABEIQ), r egitodysepessate Scdllubir

e W ik S I SR g
SBAYED Gl 6. REEH 1@,%09&?1-1%1(11%9&%%%1‘1 iRt RRLpib3, e

' osest to that of tThe rodent eung U S. Pate
[0102] Appl | et end Persin, ctht | termiNeng 203/ BEAREFE A cnginabling wed

F(;k():.o 7 nzeOOS?. _Anot her r@t hod us a a gart i.cL@I ar

BPARBIBIR 78516485 GRS Enio HEER ALE FATPWaliperfcthe
efiycatylatioanpatieanbi RAAhEEIPbcArRas b fé@bﬁbirﬁﬁtbﬂa?%@ti% or
| ight or heavy chains. The sane framework nmay be used
fligemepithergof. (ﬁlvwwbﬂﬁpn ogtaearnadndwdes pratbetic egineasingef

: - USA,. 89: 4285 (1.992).: Presta
e gy E8sShof BshisiP 0 o 7o 590nd G i Bifons GGE
folipddaedhatid® osynditkist pathwanps | toodiigehe aterdanichedsytion of
retentionof high affinity for the antigen and ot her,
ﬁgx?el?faEﬂH@ BXRIP§T Bl cilsopdurthegnorgoglyeprviajient enginegting |
AR eheis B RLRLRI Glq BRI ORAonHUHRY AGchealibPod! es
are prepared by a process of analysis parent al
[0103] sequeAsasedhdreirathotesmche e@! valerhaiakind ed celloldt Sfstem
usi.ng thyee-di nensional nodels of the parental and .
At F%B@ §8@&@?¥&i§9 SERFIBte. e rRANEICEHESS MifharaEsndpiding
HRAMR  fos A OHE OFFBRIAL Yn?hBibh 2PHeone embodiment, the host cell is

engineered to allow the production of an antigen binding molecule with modified



and are famliar to those skilled in the art. Conputer
prograns are available which illustrate and di spl ay
w@e@babiss t hr ee- di nensi onal conformati onal st rRCT/IB2664/003896
of sel ected candi date inmunogl obulin sequences.
I nspection of these displays permts analysis of the
likely role of the residued33in the functioning of the
candi dat e i nmunogl obul i n sequence, i.e., the analysis
of residues that influence the ability of the
géaf&% eﬁale@ RitlHoRirh&ht Pine hrkisn BRdiEE holdtuteisSan
reS| ues can be sel ected and conbined fromthe
raeaubpdse antﬂmdd fiagpent; osfesior podsns b deffain emb@du@@itsr, éhf host

t t h
RISt b or
){ﬂé}éﬁgésVlﬂvi@bGﬁTHE Akt eﬂoﬁ’tu&e‘}ls aﬁ@uaié EelGirky calirsgi eg.,
m)s Substantially involved in inf uenc:lg‘g ant i

bnm:imagan mtllzezl]cellm suehotsiETO epltso BEealls, Nip(Ecallst 3 dcells,

oF i ihilo R o5 RIS At eBRRR et IR FERR PR e ool o

tl@zbnﬁ@ﬂha el Péast cellbangwet dedid sand iphlt Gcﬁﬁdtolnanid oBly Phetw, but
Pub. No. 2004/0132066 to Balint et al &E
eg)ylant

efﬂ%q qedls soAptased VIt JdRIsEEnF animel SBYsSerRic BlapbITsH
o%faglfrﬁﬂciﬁs d 0123] In one enmbodi ment, the antigen
1%cul eof the present i nvention is conj ugat ed
[0104]t 0 an Asidlsetd heraln, nié edryn, Feweddidied aeliiddi ofralvalcityringludes

b TeneadSn P U o ety St G R R

VRN Wc%mf)ﬁqir@t@iﬁc LoSi8ind! £ RRRkhi EaRlgtord. at ti§ @nPhesem
invention and those skilled in the art are credited

vmt:cthanism ledgling toythe lysisedtiantipodetasgetbdheclsh by Ahwypan immune

i,de.1s. nmost appropriate under a variety of
c‘? e&?ﬂ’iﬁ?@%c‘é’ I%¥or exanple, 13liodine is a well known

[0105]" adi onpigd higlga SRGuAOEfdcRraRlIS drd ATopabiiGr ameukbm@vmat
the clinical useful ness of 131liodine can be Iimted

sdisipyfc reaenters onitheén syefperjhraich ey pipd i thp Fe-region 3
h:%xtlfbg{ileg g)r of ?531%8?5 %25‘[61?19 gl &gfog‘ﬁt S AR AR PR

r sites; em SsSi on

Chapuition agtindhsde( B is hat mgategmmsanplmnaidnhmdtn)onmudhar@aﬂs
be suboptjmal faor focal zed dose deposition in tunor.

ViPBME handdernehral deller (NEDicsHs- chel ati ng agent's, the
[0106]°PPOT L4 ckbhbfa&r ta?%ét@&?élﬂ IrdBRi18hornl Bl el aBEbAH QWP Fc-tf@slon

proteins has i’ncreased the opportunities to utilize

oprhins: Ehié antibotlies esFelisionggotemdbind ta tedgsticels vimthe protein

Ytt several benefits for utilization in
Bﬁ#g%WWEHa gF%%@ﬁ?PB applications : the 64 hour
[oro7hal f i Agugdd netdih i thedr® hoREsQRUBBdLRIElIMM atbiohriy is

accumul ation by tunor and, unlike eg, 131i odi ne,
ydefinied as blﬁleaalpumeeab@tnéh@mmb@rof ﬂntrhOQM-t%rﬁétﬁéyeI\’/ﬁ At g6

nyin a i r.radi y
afé/ﬁ%c{rﬁﬁ d8ve Stﬂg““é? 81%16(? cgri(‘ﬁggatlo %)f %nt%%ﬁ?ecr)rsx\f F@ fitkion
Fptotdne iBiemediig $irufidihgah®tandet 061l ®ahd aicchgism of Fc-
radi ati on allows for outpatient adm nistrationof

ymediaish pellsireebtaiKidisdseicd Agave GRdiorya reduction in the

[

LIRS kOO A b o o

I atiedtdBreqlicud td atigevedhdBkisbba giaeh awabdr of tim‘mbod}atdrgeted

| acking the target antigen, Effectlve S|ngle treat pent

d%ﬁ‘é]égé% BEVeR, time P thegeedhierism of fer-mediatepeclrigrAvieioxissty-

y [ I r f

bﬁ(; %\é%&%%ég 218 tf’%gn %tleabout aP AR 6 Sis" @G%e fth AR cellular
cytotoxicity mediated by the same antibody, or Fc-fusion protein, produced by



75 nCi, nore preferably between about and about 40

nCi. Effective single treatnent non-nmarrow abl ative
wolowagessof 131i odi ne | abel ed anti - CD20 ant i boRPCEEB2004/003896

range from between about 5 and about70 nCi, nore

preferably between about5 and about 40 nCi. Effective

single treatnent abl ative désages (ie, may require

aut ol ogous bone nmarrow transpl antati on) of 131i odine

| abel ed anti-CD20 anti bodi es range from between about

3fe Anfe PRRUST 1RO cAfl us1H'g" e snRf @auaiald pRALMRAN pakfdkion)

and | ess 't han about . In conjunction wth a
clotmeletien amd ator@mme@nd& M@W arglgione todhashekilledhigehe art, but
ating.half % S (TUri ne anlbodle n
e Bl ARG coroieia bl P Sl el B Buitss e
oglgi@g?mhsf%&le Q}@er[e bl @ahetlodd dedttibed HRAdih - CD20

anti bodi es ran rom bet ween about 5 and about40 nCi,
[0108]ror e pB)éﬂ@fﬂ &aIV@ggmfm@w d aistbedvatepaient petdytotoxicity

0] R o fiondd "8 D AR noBEHLARL Rkt
r ADCQ Blieteedird by -atipRAtabltrdibel laswt mehc&pysfmﬂeraey\smm in

n al so occur using singl e ther treatment or
Lfgi’*ﬁﬁ QFFtaP‘ﬁﬂPéedtlﬂé’gf asg@élg@géﬁngst he radi onucl i de

conponant, ik ak H{s@sf %Ege?%ﬂmglt ﬁ%'l&BWEQOte&g;%EéTﬁl@ttarget
peri ph r al stem C") bone marro "BM") “be
"dndigore scegiizédby fhatantginsbiedipe régorcoftle potitedyi al | y
fatal .hone rrow toxicit resultlaig[&f(r&(gmradlalﬁ 1
oM andor PEE. SP8Y Hary dun PRThgred (hlfed Ao foRuls fels
APBMOSNisB1akEEE0A B I FTaeBndoily BRSh B fltHyed onbi 9k @ﬂector
Addi ti onal | y, it is nost preferred that prior to
teellgt nent a di agnostl c dosinetry study using a
di aghosti c e
conduct’ed otlrl?{g‘“ltla gél?%a ({)&R%Céo?&n%%m?w\/\ﬁ fé%mcop
ensure that 1)t he ahlhlerlmmoi | ml |1¥olhtabeh1§ﬁigamtanﬁﬂdy d(eﬁgty
u3| ng yttrium w not become unnece
H&e&tw&@aee@uwsm Ao PUPRENASA §h A %}(%t qeélgja@ in RPPEgell
dﬂhltﬁreoﬁl Hed enbodi ment, the present invention is
ected to an isol ated polynucleotlde conprising a
sequence t hidt enihedesgeh cplid megmomdaebhastandgrdans&amawure

Seols Bareser Sonb e oo Sopap dublase naits gepBit Riehé

CREPOHR] WastRd HERPRNCEI Blltdr& A liugD YabeRa % it P mRR X Curies
960/9 97% 98% or 99% i dentical to a nucl eoti de

o] UEm weshseddwice withTegl eultpreyaedivim, and rasispénsied in cell culture

ye is directed to an isol ated
ri'B%‘?lgling%g 6851@?#& §?§1?%ng sequence that encodes a
pol ypept i deu?aw nmrﬂﬁrcﬂmr@@ftﬁ@ﬁﬂhl&@gsﬂeap@spdns1bﬁamve are

80% 85% 5% 96% 97% 98%or 99% identical to
drangferied t%lé"f‘“él @@h@l%h%weﬂ migigfiter plateghe i nvention al so

encomasses; nisg gﬁé@oqiyrw Ll cﬁg&ébhﬁ&ﬁ%b? nBdo 0.04

sequence tha enco a po ypepti avin
aty/al $e el nadtued needjunofand 50 mmslﬁt%mcbﬁthenremhhg aﬁtﬂmdyh
conservative amno acid substltutlons TABL

siere aqded fehe i g§EGUE ¥yl AUCTo mtmg in

i W %&ew ole concentration range
%ol T EAA golec &

GHAGECT GCGAGT TCAGT GAAGGT CTCCTGCAAGG

v) for the maximum release (MR) controls, 3 additional wells

in the plate containing the labeled target cells, receive 50 microliters of a 2%



CTTCCGGATACACCTTCAGCTATTCTTGGATGAGCT
GGGT GCGECAGGECCCCT GGACAAGGECTCGAGT GG
WOATBSBNESBCAT CTTTCCCGECGATCGECGATACTGA PCT/IB2004/003896

CTACGCACAGAAATTCCAAGGAAGAGTCACAATTA

CCGCCGACAAAT CCACTAGCACAGCCTATATGGAG
CTGAGCAGCCTGAGATCTGAGGACAGESCCGT GTA
TTACTGTGCAAGAAATGTCTTTGATGGT TACTGECT
TGTTTACTGGGEECCAGGGAACCCTGGTCACCGTCT CCTCA B- HH2

Rilet,
NREL Sl SR b el Wonider, Sigma, St. Louis),

Gﬁﬁéﬁﬁ&ﬁéﬁﬂt@ﬁ?@mﬁmﬁmﬁmﬂ

ATGGGACCI—?A CAAGGGCT GC-:‘(SR) controls, 3 additional

C;vrég%-lf B@ﬁﬂ%?ﬁ -E-Eﬁs receive 50 microliters of
TCCACTA C‘AGL‘CT ATA
d?ﬂa{d;@ﬂm(ﬁp@.\@ad GasRaCoObeaTibuds /solutlon (point iv above);

TTACTGTGCAAGAAATGTCTTTGATGG
TGTTTACT &%&@@?@&%%@g% S0x gior
CAh - ANTThehbHE ¥of CHAFEGTCAAGT TAA 33

GAAGCCTGGGAGT TCAGT GAAGGT CTCCTGCAAGG
CTTCCGGATAOGstTT@wMWf@eRBM@@SPGHSwn (pointiabove) are
J (-

%&%@10 0f 25:1 and the plates are

lacsand MEW@@WMHE At 37°C for 4 hours;
CAAATCCA GCCT
CcT GAGCAGCC'I"@GA%‘?%@&@A ATATC@%}Q each well is harvested and

1 @TTW%QYI%E%&memw usin &A &:mma

Bsciliter; CAGGT GCAAT TGGT GCAGT CTGGCOGCTGAAGT TAA 35

%A%G%i C%wwd%%@s is calculated for each

Aokl W QG(ER-MR)/(MR-SR) x 100,
ATGGGACGGATCT TTCCCGGCGAT GRGGATACT
wmvmmm@mﬁﬁ&% point ix above) for that

WWWQMY quantified (see point ix

TARAGTCTECACIRATUGhITE TAST pGIiT ACERSHE], 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, using the same standard production,
purification, formulation and storage methods, which are known to those skilled
in the art, but that has not been produced by host cells engineered to overexpress
GnTIIL

[0109] In one aspect, the present invention is related to antigen binding

molecules having the binding specificity of the murine B-Ly1 antibody, and to



TGTTTACTGEEECCAGGGAACCCTGGTCACCGTCT CCTCA- 45-

CONSTRUCT NUCLEOTr oE SEQUENCE SEQYNO B- HH5
WOABSVEBANAT TGCGTGCAGT CTGECCCTGAAGT TAA 37 PCT/IB2004/003896

GAAGCCT GCGAGT TCAGT GAAGGT CTCCTGCAAGG

CTTCCGGATACGCGT TCAGCTATTCTTGGATGAGCT

GGGT GCGGCAGGCGECCT GGACAAGEEBHCGAGT G

GATGGCGACCGATCTTTCCCCECGATGEEEATACT G

ACTACAATGGGAAAT TCAAGGGCAGAGT CACAATT

%@WW@@@&W&W% be enhanced by altered
GCTGAGCA GAGATCTGAGGACACGGCCGTGT
AQY%Y@’H@SARW@@WE@AM@@IM% molecule is a chimeric

on. O%Tr%éeg toa chlmenc

N AYA

br DRs shown in Figure 7.
%TACH%%@@ATTCF GGATCAATT a
wapateTahachadimesr

teAoygtion is directed to an isolated

%ﬁm %&%&%& from a group consisting of:

ASEGIDRNOASATEQADT YAT®@:7. (CDRs Viip); and (b) a
GCTGAGCAGCCTGAGATCTGAGGACACEECCGIGT
A@WA@F@W%&W@#}TWS@@?A@E@B@ NO.:21, SEQID NO.:22

i ', 0. 5LT %n%’tﬂélf%referred

AA 41

T B
A%ﬁ%%@ é%@i&@éggga fusion polypeptide.

IOIIOMCCGCd@@AMN@Gh@hm@m@gm‘m@@g molecule comprises the Vi

%ﬁ%ﬁ%@%ﬁ%&m 1, or a variant thereof;

T dlabAGH kI FICAS kA Qo ah sd A d d amESdiaént BhéiBention is
CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAA 43
ahxctdtemratiereAniaesneirentoronmsaegihe Vi domain of the murine

N Y IR —

polypeptide.

[0111] In another aspect, the invention is directed to antigen binding molecules
comprising one or more truncated CDRs of BLy-1. Such truncated CDRs will
contain, at a minimum, the specificity-determining amino acid residues for the
given CDR. By "specificity-determining residue" is meant those residues that are
directly involved in the interaction with the antigen. In general, only about one-
fifth to one-third of the residues in a given CDR participate in binding to antigen.

The specificity-determining residues in a particular CDR can be identified by,
for example, computation of interatomic contacts from‘ three-dimensional
modeling and determination of the sequence variability at a given residue
position in accordance with the methods described in Padlan et al., FASEB J.
9(1):133-139 (1995), the contents of which are hereby incorporated by reference
in their entirety.

[0112] Accordingly, the invention is also directed to an isolated polynucleotide

comprising at least one complementarity determining region of the murine B-Ly1



GATGCGACCGATCTTTCCCGECGATGGEEATACT G
ACTACAATGGCGAAATTCAAGGGCAGAGTCACAATT

WOSOSOUBACAAAT CCACT AGCACAGCCTATATGGA PCT/IB2004/003896
GCTGAGCAGCCTGAGAT CTGAGGACACGECCGTGT
ATTACTGIGCAAGAAATGTCTTTGATGGI TACTGGEC
TTGTTTACT GGGGCCAGGGAACCCTGETCACCGTCT CCTCA- 46-
CONSTRUCT NUCLECTI DE SEQUENCE SEQ DNO B- HH9
CAGGTGCAATTGGTGCAGT CTGGCCCTGAAGI TAA 45

GAiGoT, MI@@P%mmg at least the specificity-
CT TCC@ATACACCT TCAGCTATTCTTGGATGAACT

ining region, wherein said

ﬁ%ﬁ%ﬁ%\c% ﬁﬁ&fWe Preferably, such isolated

GOBEOCRGAASTRCAE EATEACHCISHINTA THAEAGN antigen binding molecule.
GATCTGAGGACACGECCGT
MTW‘?W@WFAWS three complementarity

33&1@_ w%&%ﬁm@ﬁr %ﬁa% oﬁsfrlﬂlréated forms

haAeotIBGEE0E TG GHAPETOTLGIEEAARg residues for each of said

&ng? TA%%TCTT%AT% another embodiment, the

%B%ﬁfé@ﬁﬂg%-m-m C%%E@f\the light or heavy chain of a
ACGCACAGAAATTCCAAGGAAGAGT CA
ChoomAGEGTaizeRDendady

C‘ﬁZlIBAn@m@n is further directed to the

PR RR U e R A P o

[0113] TGT TT AQ R CRAIIAMEERT Id iraGEdicdc tédEd G amidah 2ombining

GA TT GCAGT CT GGCGCT GAAGT TAA 49
GG‘T aly, determining region of the

w&%%&% thereof containing at lest

Efaentarity determining region,

E¥ &

)&&A 8 TT%@E@@M polypeptide. In one
es three complementarit

ATTACTGT(ﬁCAACC%%TGTCTT%GAE 2 TGGT; EiiiTE AECTE iﬁ%c P Y

A OCBIIGETONGEET G variants or truncated forms

thereof containing at least the specificity-determining residues for each of said

three complementarity determining regions. In another aspect, the antigen
binding molecule comprises the variable region of an antibody light or heavy
chain. In one particularly useful embodiment, the antigen binding molecule is a
chimeric, e.g., humanized, antibody. The invention is also directed to methods of
making such antigen binding molecules, and the use of same in the treatment of
disease, including B cell lymphomas.

[0114] It is known that several mechanism are involved in the therapeutic
efficacy of anti-CD20 antibodies, including antibody dependent cellular
cytotoxicity (ADCC), complement-dependent cytotoxicity (CDC), and the
induction of growth arrest or apoptosis. For example, the majority of
experimental evidence indicates that rituximab operates through conventional
effector mechanisms measured by CDC and ADCC assays. Similarly, it has been

shown that the resistance of different lymphoma cells to rituximab in vivo is a



CCTCA B- HL3 GAGGIGCAATTGGTGCAGICTGGECGCTGAAGITAA 51
GAAGCCT GGGGECCACCGT GAAGATCTCCTGCAAGG

WG BSCESAI ACACCTTCACCTATTCTTGGATGAACT PCT/IB2004/003896
GGGT GCAGCAGGCCCCT GGAAAGGEECTCGAGT G
GATGGGACGGATCTTTCCCGEGECGATGGEEGEATACTG
ACTACAATGGGAAAT TCAAGGGAAGAGREACAATC
ACAGCCGACACGTCCACTGACACCGCCTATATGCRA
GCTGAGCAGCCTGAGATCTGAGGACACGEECCGT GT
Aluh869r=0 hARGCEANTVRNED TCISeA T Al bAG Gbkirast, the mode of action in
TTGTTTACT GGGECCAGGGAACCCTGGTCACCGTCT CCGTCA- 47-
mvﬁ@@?h%@@m@mtmhMRmomm@@eWWe B1, requires

%%@t@é%@%&vﬁ% Rather, the efficacy of

BT GCGESA TAGAOGC TsGAIET ATThAUdegotdiBAGSEPiosis.
GCGCCCCCTGRACAAGGEECT CCA
0118 3T oA BT TR ARSI A BT dics fall info to disinc

mﬁw&rmwaﬁng lymphoma cells.

Bliifﬁ-}ﬁn@%ﬁﬂ- SR\Fe BShnh 36 \6TT Mdl@@ whereas Bl is
CAAGCCT GGCGGGTCCCTGCEGCT GT(X)A\

@zrr@mervmdkzpﬂhemmdmﬁfmeﬁm M.S. and Glennie, M.J.,
SETASTNE . et al, Blood 104(6):1793-

CITISR0AB 3 65e3B A0 DMK I AIOAGHAVhE ¢h are hereby incorporated by
C%CGACAAATCCACT AGCACAGCCTATATGGAG
CPEASAGCCT GAGATCTGAGGACACGGCCGT GTA

oo NG T DA s e 1o

G@@Iﬂm@@mﬁmm%ﬁfector functions such as

Qﬁ%ﬂ% £4%anti-CD20 antibody having
CTCTCCTGTGCAGCCTCTGGAT TCGCATTCAGCTAT
increased ADCC as a result of said engineering and without loss of substantial

ability to induces apoptosis. In one embodiment, the Type II anti-CD20
antibodies have been engineered to have an altered pattern of glycosylation in the
Fc region. In a particular embodiment, the altered glycosylation comprises an
increased level of bisected complex residues in the Fc region. In another
particular embodiment, the altered glycosylation comprises and reduced level of
fucose residues in the Fc region. See U.S. Pat. Appl. Pub. No. 2004 0093621 to
Shitara et al., the entire contents of which is incorporated by reference. In
another embodiment, the Type II anti-CD20 antibodies have undergone
polypeptide engineering as taught in U.S. Pat. No. 6,737,056 to Presta or U.S.
Pat. Appl. Pub. No. 2004 0185045 (Macrogenics) or U.S. Pat. Appl. Pub. No.
2004 0132101 (Xencor), the entire contents of each of which are incorporated by
reference. The invention is further directed to methods of making such
engineered Type II antibodies and to methods of using such antibodies in the

treatment of various B cell disorders, including B cell lymphomas.



TCTTGGATGAACT GGGT GCGGECAGGCTCCTGGAAA
GGECCTCGAGT GEGTGEGACGCEATCTTTCCCGEECG
WATBSEERIACT GACTACAATGGGAAAT TCAAGEEC PCT/IB2004/003896

AGAGT CACAATTACCGCCGACAAATCCACTAGCAC
AGCCTATATGGAGCT GAGCAGCCTGAGATCTGAGG
ACACGGCCGTGTATTACTGTGCAAGAXATGICTTT
GATGGTI TACTGECTTGT TTACT GGGGCCAGEGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGAATTCTCGA B- HLI |

[0117] mwm%mmwd&%bed See, for example,

GCCTCECEEGT CCCTECEECTCTCCTGT

MMMTWWCﬁ@B@T@@N@FI 1984); European Patent

ﬁﬁ@%mwwamm 312:642 (December

ad [BEERRAANT SASGECNALNST CAZH\TMArch 1985); European Patent
CAAAT CCACTAGCACACCCTATATGGAG
@P@A@A@@@T EAERBCTarstahd mmmmel ey R564 (November 1985); Sun,

YA o] SO e SRR IS by, . ol 137:1066-

QONSTIRBEY. Shib)gidecllyDMubEONGNCE3 E@mcaﬂblbﬂmw) Dickson,

M@@Wﬁﬁﬁm Reience 229:455 (August

W@é@%%g&ba 1985). Robinson et al.,

G CTTCHGOEaAGCSTEPECA I8 RIOAP TG ASCTiRG a chimeric antibody with

UT%TM?HM having specificity to an

TEOTGAGd Auind T TAMBREKC antibody of the Robinson
CACAATTACCGCCGA TCCACTAGCAC

A@ﬁ@@mwdm@@cr@m@ﬂgc@f GroaTCreaggional antibody (gamma 2b,

AT LA T SR ARG Helotbed chimeric antibody is a

%T@QG%@@BWTM@EMBSJ—MS 8atement can be
T TCGCGCCCCACCGGT GGCCACCAT
AT GRS FEREN

@art to determine whether or

WW@%?%@Q&M@, particularly because -

GREREEEHEAACEEY CTERATIGACAT 155aGOTAX therapeutic effectiveness,

TCT, T %%?%%%y%mh as primates or humans.

[0118] Methodolo gies for generating chimeric antibodies are available to those in

the art. For example, the light and heavy chains can be expressed separately,
using, for example, immunoglobulin light chain and immunoglobulin heavy
chains in separate plasmids, or on a single (e.g., polycistronic) vector. These can
then be purified and assembled in vitro into complete antibodies; methodologies
for accomplishing such assembly have been described. See, for example, Scharff,
M., Harvey Lectures 69:125 (1974). In vitro reaction parameters for the
formation of IgG antibodies from reduced isolated light and heavy chains have
also been described. See, for example, Sears et al., Biochem. 16(9):2016-25
(1977).

[0119] In a particularly preferred embodiment, the chimeric ABM of the present
invention is a humanized antibody. Methods for humanizing non-human

antibodies are known in the art. For example, humanized ABMs of the present



ATGGGGATACTGACTACAATGCGAAATTCAAGGEEC
AGAGT CACAATTACCGCCGACAAATCCACTAGCAC
WRASBOSTIMNBAIT GGAGCT GAGCAGCCT GAGATCTGAGG PCT/IB2004/003896

ACACGGCCGTGTATTACTGTGCAAGAAATGICTTT

GATGGTTACTGECTTGT TTACT GGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGASTTCTCGA B- HL14

CGGAAT TCGGECCCACCGEGT GECCACCATGCGACT GG 65

ACCT GGAGGATCCTCTTCTTGGT GGCAGCAGCCAC

5%@% tﬁéi‘h@:fﬁ@ﬁ)fU S.Pat. No. 5,225,539 to
GAGGAGGCTT chg%
@@mrwmw,@mww S. Pat. No. 6,632,927 to

AR I PERI RO fs horby incorporated by

ABEEEEAR T AETEABTT AL AT IAATT CAGEHHE or more amino acid residues

AGAGTCACAATTACCGCCGACAAAT CCACTAGCAC
AattetuceA FreACITEAGOAmeCTitpiEs nendagn. These non-human amino

%WW mﬁﬁ%ﬁ which are typically taken

CehBEhCACRGT CTaEbleAlsTACERANNILATICHAaH Be cXSENBIIRPETormed

R PR SR SO AR et ol Nature, 321:522-

%ﬂ&%}%ﬂq{ﬁ@%f\%@@@%@ (1988); Verhoeyen et al.,
CCGAAGT GCAGCT GG GGAG

AAAGOTRGHCH (pervariable region sequences

%{%m CTCI;ATT%LM@ Accordingly, such

CBERGEHREEACH e HREESBEG(U.S. Pat. No. 4,816,567)
ATGCGCGCGATACTGACTACAAT GGGAAATTCAAGGEGEC

ACheroAsRatrridbctssAIAT aniaetT pa variable domain has been

AR AR R Rk B i uman secie. Inpracice,

AT El AcdC REXEaIdi €T TaTd\CfEﬁﬁBﬁCﬁﬁmA@tlbodles in which some
CCT GGT : CCGT CT CCT :

TIT
d . @%% I3ues are substituted by

m&l@%?@%ﬁ%ﬁ%@%@he subject humanized anti-

)chuman immunoglobulin.

[01 ZO}FCTTg%AM TTT% light and heavy, to be used

GGl Tk halikedd ebOdied IsT¥&eabbrtant to reduce antigenicity.

According to the so-called "best-fit" method, the sequence of the variable domain

of a rodent antibody is screened against the entire library of known human
variable-domain sequences. The human sequence which is closest to that of the
rodent is then accepted as the human framework region (FR) for the humanized
antibody (Sims et al., J. Immunol., 151:2296 (1993); Chothia et al., J. Mol. Biol.,
196:901 (1987)). Another method of selecting the human framework sequence is
to compare the sequence of each individual subregion of the full rodent
framework (i.e., FR1, FR2, FR3, and FR4) or some combination of the individual
subregions (e.g., FR1 and FR2) against a library of known human variable region
sequences that correspond to that framework subregion (e.g., as determined by
Kabat numbering), and choose the human sequence for each subregion or

combination that is the closest to that of the rodent (Leung U.S. Patent



ATGCCGEGATACTGACTACAAT GCGAAATTCAAGGEC
AGAGT CACAATTACCGCCGACAAATCCACTAGCAC

WRGISIANBAN GGAGCCT GAGCAGCCCTGAGATCTGAGG PCT/IB2004/003896
ACACGGECCGTGTATTACTGTGCAAGAAATGTCTTT
GATGGTTACTGGCTTGT TTACTGGGGCCAGGGAAC
CCTGGTCACCGTCTCCTCAGCTAGCGARTTCTCGA B- HL17
CGCGAATTCGCECCCACCGGTGECCACCATCGACTGEGE 71
ACCTGGAGGATCCTCTTCTTGGT GGCAGCAGCCAC
AGFAREEAPICECARGET NCAQOTGCIMENGACT Gublished Feb. 27, 2003).

GCGAGCCT TGGTCAAGCCTGECEEGETCCCT

%@r@m

ee g pataeaTiranewrark scgigngerived from the consensus

SR R S i ebamoup of ight or heavy

A AT A CIEATTaAASTICEBAABE TEARN G Xeveral different humanized

ABEBTRTN AREPRAELIRCAOA AT SRCHEE 59:4285 (1992); Presta

ARAGELAADITESH TRARE \GAAATGTCTTT
GATGGTTACTACTTGT TTACT GGGAAC

[0121]CCT mmmmwmmmmmm@imtenﬁm ofhigh

) ﬁ%@@@i&ﬁ%&g (%;IT ogica p7rop 166 TO %Shieve this

%EAE%%W%W@@ws are prepared by a

saTEsand vaious conceptual humanized

% Cﬁ%ﬁﬁﬁ parental and humanized

Gegilnt eCDheedinn e STEE Hﬁ@%s are commonly available

TCAGCCACTGATT TCAGCAGGGT
@%@%&?@%MA the ericSamuter programs are available

Fﬁ%ﬁ&ﬁ%’al conformational structures
ACC‘AAGGTGGAGAT ACGGTG 50- CONSTRUCT NUCLEOTI DE

SEGEEMEH cmmmunglgbldin sequences. Inspection of these displays

RO QLT O TR CUST CCACER GP B 40 CONERRarf the

AMh @R B uR gEQ R NG s1s of residues that influence
OVOL VOSGAEVKKPGSSVKVSCKASGYTFSYS R 30

dhranthyriieR R pdaEirDymoR bRV mAMsmlgen In this way, FR
Lo R Rk B R A Y R Y P e et A SR ort sequences

so that the desired antibody characteristic, such as increased affinity for the target

antigen(s), is achieved. In general, the hypervariable region residues are directly
and most substantially involved in influencing antigen binding.

[0122] In another embodiment, the antigen binding molecules of the present
invention are engineered to have enhanced binding affinity according to, for
example, the methods disclosed in U.S. Pat. Appl. Pub. No. 2004/0132066 to
Balint ez al., the entire contents of which are hereby incorporated by reference.

[0123] 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.

[0124] 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



B- HH2 OVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWWNW/ 32
ROAPGOGLEWMGERI FPGCDGDTDYNGKFKGRVTI TADKS

wa I0AMBESSL RSEDTAVYYCARNVFDGYW.VYWEOG TLVTVSSPEF/HEZB04/003896
OVOLVOSGAEVKKPGSSVKVSCKASGYAFSYSWWINWY - 34
ROAPGOGLEWMGERI FPGDGDTDYNGKFKGRVTI TADKS
TSTAYMELSSLRSEDTAVYL CARNVFERYW. VYWEOGT LVTVSS B- HH4
OVOLVOSGAEVKKPGASVKVSCKVSGYAFSYSWWINW/ 36
ROAPGOGLEWMGERI FPGDGDTDYNGKFKGRVTI TADKS

T
ﬁm\é@%&%@v SCKAS(ESYAFSYWU%%yé%&&H%pIG’
\pdios iEViVERIIFREBIGDTBYNGIGHKERISEI TIRDK@ geted immunotherapy.

O R RRBELSIIRRRE YRR SRS e ) oY Soveial Htors
WW@P&MW chAldfSodinated antibody both
TAYMEL SSLRSED

CARNVFDGYW. L VTVSS B- HH7
Ondhe/bsedRuR b traviist RS GMisDIEWRSiaRistcs (eg, large gamma

e e L

btk YihY\bPtuhdty for attaching metal
GOGL BEVWGRI FPGDGDTDYNGKFKGRVTI TADKS
$§$ RDEL SSQIPSSEDPIOSICARNICTRBYAL (heyeRDertypilies & ufilizggther

%%%%%%@%W%@EW&% provides several
& 'c'ﬁthS\@S 6Bhbluihalf-

TS hAKINELSSL RSEOT ity GikRi

% VKVS YTFTY Fgﬁ?umulatlon by tumor and,

KKPGAS
SUsHKE L Sﬁld'ﬁ%f wms E@ca\evwma@ dBH: 0T Mgy With no
CONSTRUCT AM NO ACI D SEOUENCE SEO | D NO B-HL2

EAMCPNIDSOARR/ K RPTA T RI 1 SKEX/BGSTEET v B WV r8ge in tissue of 100 to

WW%Q@EW? of penetrating radiation

allows for outpatient administration of “ yttrium-labeled antibodies. Additionally,

internalization of labeled antibody is not required for cell killing, and the local
emission of ionizing radiation should be lethal for adjacent tumor cells lacking
the target antigen.

[0125] Effective single treatment dosages (i.e., therapeutically effective amounts)
of “yttrium labeled anti-CD20 antibodies range from between about 5 and about
75 mCi, more preferably between about 10 and about 40 mCi. Effective single
treatment non-marrow ablative dosages of *'iodine labeled anti-CD20 antibodies
range from between about 5 and about 70 mCi, more preferably between about 5
and about 40 mCi. Effective single treatment ablative dosages (ie, may require
autologous bone marrow transplantation) of Bliodine labeled anti-CD20
antibodies range from between about 30 and about 600 mCi, more preferably
between about 50 and less than about 500 mCi. In conjunction with a chimeric
anti-CD20 antibody, owing to the longer circulating half life vis-a-vis murine
antibodies, an effective single treatment non-marrow ablative dosages of *'jodine
labeled chimeric anti-CD20 antibodies range from between about 5 and about 40
mCi, more preferably less than about 30 mCi. Imaging criteria for, e.g., the

"indium label, are typically less than about 5 mCi.



TLVTVSS B- HL3 EVOLVOSGAEVKKPGATVKI SCKVSGYTFTYSWWINW/ 52
OOAPGKGL EWVGERI FPGDGDTDYNGKFKGERVTI TADTS
wqa DANMSESSL RSEDTAVYYCATNVFDGYW.VYWEOG TLVTVSSP GF/HE2404/003896

OVOLVOSGAEVKKTGSSVKVSCKASGYTFTYSWEBW 54
ROAPGOGELEWWGRI FPGDGDTDYAOKFOGRVTI TADKS
TSTAYMELSSLRSEDTAVYYCARNVFB&YW. VYWEOG TLVTVSS B- HL8
EVOLVESGGGELVKPGGSLRLSCAASGFTFSYSWWNW/R 56
OAPGKGLEVWERI FPGOGDTDYNGKFKGRVTI TADKST

[0126]STAYVEWSEl: REER EAANKIARIMRRE I MY BT ek MRMGS) Beidivitican
EVOLVESGGELVKPGGSL RLSCAASGFAFSYSV\M\N\X/R 58
AT PRCIENAIASS Frgle 4 meprgtigle treatments. Because

R A S PR BB b

BRCFP GG Y INaH bW CGRBM ADKSharvested" for patients
STAYNELSSLRSEDTAVYYCARNVFDGYV\B/ 4L\/V\[ﬁ3T LVTVSS B-HL12
EADCVERSEER olsabiatiy 3t

Ibonameagre dpciiniggptigs from radiation. BM

ST AYI\/EL?@P;%%E C%?MEM M@%@E then pu \?S Sged and frozen

‘ BN ALGERT FOVIPARMRORIBItl prior to treatment a
S G@% 57
HRALST)

P&‘%%DY“G‘F ERANESP L TaRsEos (g% osine
Sietedldnls g:'g Wﬁcﬁqs to ensure that the

OAPGKGL | FPGDGDTD TI TADKSTS
ThevpesseikaEppaed yaribdr iy /331 gy pegpme
VKP S 8
PR e Ry Dy
[0127ISTAY VEnQSPr&ESET MO GATSMY thiopiBAN YN n is\dﬁ‘é88d -drlidolfied

EVOLVESGGEGEL VKPGGSLRVSCAASGFTFSYSWWINW/R 7
o WPW@@WRMW@%%’BOWWPMG having an

TaNELS lsgiﬁégg N GORIM-BR WS ihvention 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 shown in Table 2
below. 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 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to an
amino acid sequence in Table 3. The invention also encompasses an isolated
nucleic acid comprising a sequence that encodes a polypeptide having the amino
acid sequence of any of the constructs in Table 3 with conservative amino acid

substitutions.

TABLE 2

| CoNnsTRUCT NUCLEOTIDE SEQUENCE | SEQIDNO |




VTVSS B- HLI

7 EVOLVESGGE.VKPGGSLRLSCAASGFTFSYSWWINW/R
72 OAPCKGLEWMGRI FPGDGDTDYNGKFKGRVTI TADKST

WGITWFNWEISSEL RSEDTAVYYCARNVFDGYW.VYWGOGT LVTVSS RET/B3290u103896

MOWIVRI LFLVAAATGAHS 74 Sequence-52- CONSTRUCT AM NO
AClI D SEQUENCE SEO >NO B- KV

DI VMIOTPLSLPVTPGEPASI SCRSSK&LLHSNG TYLYWY 76
LOKPGOSPOLLI YOVBNLVSGVPDRFSGSGSGIDFTLKI S
RVEAEDVGVYYCAONLELPYTFGGGTKVEI KRTV VL Si gnal

di rected t¢
sequence tH
aci d sequer
is further
conpri si ng
96% 97%

sequence sk
enbodi nent,
nucl ei ¢ aci

q

pol ypept i de drgpd

) A GEOTEE64 AT A £t GHETCONBCA AGHI
'&rTeneRICsAC ROEYPERGCIATIOYTRGATGR G
GRS GCA craiAdAAGGECTERA GTONE
ArRsE £dcEa T TIreetaGe G AMRIGHEATACTGA
TIIRHEACLGAN ATgash ABTIA A BREXCROXA TIAY

9% CORe AARTUCATTAGAATA BUCT RPATEEAG

QYHAG CPGRAGA! MNGGAOAGHBGLOETGTA
HRAS TANRIKAQRAKS GICTESERTGEATACTGHUTE
M TRIREc8C A6HANGE ATRA T(NTCGRST 3

g an amino aci d sequence at [eas

-

h

MRV B LLL W PCARD CEESEANE BEQURNCIS] | n_anotheisgqQ ID NO
Prepafied e TEOAATTOETECATANTGAURIMNG AAGTBAA 29

a
no
ntion

E=)

t ed

t

80 Y0
t he am no

i nventi on

conpri sing
havi ng the
2, FIG 5 ¢
substitutid
present inv
and/ or a hg
pol ynucl eot
CGeneral ly,

3
d
4
d

TERGIPGE AR TG GT A GICRIGCEUPG ARGTT LAl
L¢3 O GEEYEREA dTTeACT AN AGE FETECTAORAGG
| S R RROAPASSESTROAGS PARTETTRUEAITEAA CAC
HEEAEAGEeAGRic ARGBOICTRSRIGTER:
ARACGRCGEATETITOCEGECARNGAEGATACTEA
rcTAG A PGOGIAR AQQ0RAIUREE NEABTCACAXIITA
teGcd@IREA AT canetmerc AIGGCTRIATGEAS
entd ACA SCErGRACEE TOA G EXOGEEEGTHTUE
sty Axeld T £8ABANBITCIE TORTOGTIRICTGGRAl

Ingesiaiaditesaaes st tarrcCACISHET
avrdype of cultured cell Tine can be

(9] 31
i d

FI G

ct or
at ed

USERIPEEXPT
preferred ¢
SP2/ 0 cel | 3
cells, PER
ot her manmy
pl ant cel | g
generate th
[ 0131] The
present

TRGETECARVreGTHRA ACaSRIGGETYAAGTORA
hodkae G AP eald s A BETC et EBaCAROC
Cﬁd@(ﬁk&fﬁCG@bﬁCA@@%ﬁﬁ@F@@Aﬂ%ﬁA@Tﬂ
BGC THOACAXBG G
l'AﬁG@RbG&AT!ﬁﬁCC@@’G’C@ATG&?@ATR@rG&
@ o ASEEa8 Alna TeackaieuadAgeth dalaTata

In a 33
ells,

or

eERttagehad ToedicTetld scAbct NETATNERE!
thet apenGreTehidaaras dcAbecéBMeGaGTIAN

on.
e

i NV ettt ’REEA ReARRhancedTBY TRIduETaGdThem i n

activity i9
| ocal i zati d
I n anot her

ABMs of t he

& AdeteacReOReRId ¥ LFPETEETECAREGE
Arc@@TRidA PA cacERrahgteardenrtgearsperit

REQEEEEe8 AR dEricACNEGEXRITESADTGE
LFeSERbcEMENt et cotcs AMestGEATACPAA

CTACAATGGGAAATTCAAGGGCAGAGTCACAATTA

CCGCCGACAAATCCACTAGCACAGCCTATATGGAG

CTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA

TTACTGTGCAAGAAATGTCTITGATGGTTACTGGCT

TGTTTACTGGGGCCAGGGAACCCTGGTCACCGTCT

a host cel || fdheirdarddetcexpteasgecmaipmetentt de
encodi ng a |padperctAechawi ng GhTl I activity. In a
PregefEed § TEa TEOAPRAAAGARYARGTERATI T 35

ol gi
de.

f the

CCTCA




t hat expresses a pol ynucl eoti de encodi ng a pol ypepti de

having GhTl 11 activity results in ABMs with increased
wao-eooseespt or binding affinity and increased ef PEDIR004/003896

function. Accordingly, in one embodinment, the present

invention is directed to a host cell conprising (a) an

i sol ated nucleic acid conprbsi ng a sequence encodi ng a

pol ypepti de having GhTIIl activity; and (b) an

i sol at ed pol ynucl eoti de encodi ng an ABM of the present

NYeNErRoor [such as aNUCEEUT@E%g'@N«zEd or hunmahi zSEQ ID NO
ant EpHy t Na€AGGTGEARTTEG TATGGCECEEAAGETAA | 37
ebodi ment | | GRAGPOTEEENG R AGIGASGETECCTachiAGad Yy i s
a fusion |Ool VPRt GG AT SO0 GTICAGATRE TCATGIGATIGA GIOTHI N
of GnTl I andGtiteCGoNGECERtTGEATCAA GIRFEITGAGTGhe
ocal i zat i ONGAPEBGA CHGATITIIHERECGATGHNEGATAETID
pener at i ng sSNCPACNATOOERAAPRINAGESCAGAGIDATAATEM t O
pr oduce ant | ROdGESGWCIAR ATTT APAGCLEAGCTIATATGHA PNS
ar e di scl osedcTOASCRGATRAGA TOEGA Bl CAABICCANGT
50/ 495, 142, | AEAETGTGEA B GANSMIGT T TUN TR EI/SCBIGC £SS| Yy

ncor por at edTTEIrErACInGGELeAsERAAdTCBRGTheccarerer r ed
enbodi ment, | ¢becghineric ABMis a chineric antibogy or

T rragient [ O8662GCARaTGHI A TUTGHOGCERRAGITTAIAL y Of 39
[ he murine BehXGeantbioerdyrrd AGPGRAGETCTCaTGrApGES £r 1 ed
enbodi ment | | ¢hecods AeACGCaTtrCRody AqaETeesageANIman Fc.

n anot her pGe6EEGLetCATRTEOENGGATAR GBUACTTENGTS
pri mati zed PGANGEBAICEIA TTTTONE RIIEATGEEGA TANHW
several pol yAQThEeAATAES: A0CIIE AIGECCABMUTAATA ATES ent
nventi on nMEXCOECERRAIYERCCATRAGEREAGOTTATATOG A
const i t uti veGETQABLAGOUTGALA B T@AGERCATGEMGEE R
EXpr essi on SY5TAOTGHRECA A ARG AtTEh FOGIESSIGBC
syst ens i nc| TOETTIMETGERGOOAGIHARAGCTE®GT@ACCGTCT
[etracycl i neccegal at ed expression system an

eCAysaRg- | NAUAGETeCRMITERTIGUAGICIGRTGETEAAGIWAICH 41
eXpressi on sgARSOCTEAUHACORNETGRAADGTITUCTECAAGG
EXPressi on sgstENGGATAMRECATCAGIOTAUTICITE G TOTUIGET
system  and| geaEGaGGUARGIECOTGEABMAIGHMTIAN AGTG
expr essi on sgatregcAdcaeneracatidder £GGasaATIGTGri ds

encodi ng an| ABFAOAATHEGNESEITAAGEEINGAGTUACAATP! i sed
Mt hin the hastceeGh A TITASABCREAGETATAT GoRA
expressed underGhbeACUUTONG ATCBG AGQGA CADHGOETGT
br onot er, WhATEAOTHEGSA AGA AN RSSEGATEEITACEGEONt 1 Ol
pf a regul at el PIrIACIEEGGELR GEBA ABRECEXGETESSCETCTEV el

s consi deredctoabe the hi ghest possible I evel of

=

5t alg-gHROT YPERGGIECRMITESTIN GTELGGOGSTOAAGTINA
5i gni fi cant| gdwecseceidRITANGTRAAGETOMEaTGERAGEAN
M |1 be det eCTTOEGGNTACACCITTANR TRXPETCTRIAPEARQC.
EXpressi on | e¥6GIGEGECACIRICTOESG RYA RECuTiT @emEs al | y
Known i n t heGATEGGATIGIrr EIGECG ATOEGEATIATIG
Usi ng an- 54- A@NACRAMBEGEREA FTCA AQGGthe M AT A AT
ant i body  spesctsectacaa PrRAciesdeschusedAtraToe ABM
and Nor t her NGOTGAGERBIIGAGATCEGAGGRACGEdETEE | Ve,
he pol ynuc| gotAdecTayARE ARG VEIGA TGHRKEXCTEGE@

reporter generGtIeACKRRCSECABGEAATCCTEGECAOCGRCTE ABM
navi ng substa@ptcal Iy the same binding specificityjof

43

CJ

he murine B-Lyl anti body are determ ned by measuri ng
a signal correlated with the expression | evel of the
reporter gene. The reporter gene may be transcri bed
together with the nucleic acid(s) encoding said fusion
pol ypepti de as a single nRNA nol ecule; their
respective codi ng sequences may be |linked either by an
internal ribosone



entry site (IRES) or by a cap-independent translation
enhancer (CITE). The reporter gene may be transl ated
wo ogsinsso Wit h at | east one nucl ei ¢ aci d encodP@mIRE2004/003896

chimeric ABM having substantially the same binding
specificity of the nurine BLyl antibody such that a
singl e pol ypeptide chain i<6formed. The nucl eic acids
encodi ng the AMBs of the present invention may be
operatively linked to the reporter gene under the

caunsoru@f |a si ngl e PNUCRESTIDE SEOUENCEE t e Nnucl €] C SEQ ID NO
aci 8-re odi @GG@GCJ&W@WT%@@%M@TTRRO” er 45

2]

gene are tr|anssGCEeAGOHCETAC GECHCETROARRG
al t er nat i vel T RIMGGAPACAEOTTORGESRATRTEGORTBANGST | RNA
(MRNA) ol e e PGCaBEATIGAdE TERSAEA 3G GTHNAA d1%5G
transl at ed |i ATGGEACGGATRITIECCHGUEA TGGERATAREGA! her
i s transl at|qtirAc ATSEGAANITCON REEYRERGTER CAITAS]
Met hods whi| dr@recaehh AkteweTaedosecskAthedcha |t he
art can be |uSEEAGOAGOUSEALAT CDANRSACAOGHECHIGTA
cont ai ni ng tIACIREIGEA SCANRTET CaTTaA TN TR GAE T

subst ant i allInGthecrRIGGEEOAGEEARRT TdGTdAc@bTEhe
muri ne B-Lylc@rdA body al ong with appropriate

trapsory pt 1| @REGTGEERATREGRREA ACTHGUGCFGARGFTAANESE ™ 47
met hods i n¢laKeGCOTEEEGeOTEAeT ARG TON .CTEEARLRUES ,
synthetic t eoGCBEST ADACCITVAYOTAEEOTREAATGOREFEN L i C
reconbi nat il GG EEEGGLAGGRX MGG A EREGEETTGAASG
descri bed it miMapGACGEAGLATTCNEEECHAR EESRE NS GA
L ABORATORYNMRINARIGCAOA GA RRMTCG ARRICDOL GAelrohaharmsA (N
(1989) and | AusuthetaehcarccCOIRRENA dRFTIAIATZAG
MOLECULAR BIGIdXatAGreensGRIDITGaM g Assqetatresadnd
W ey | ntenguisencacAh AGAARSEYCTIPEAFEGATRaTGET [Of

host - expr e$ JIGIMTWETIGHEGCYCACTE ARRY ISt AGCELCT O
express the gu@iang sequence of the ABVs of the prlesent

| NVBIMHII20N. |FASETCGOAXTTABTGRAAT TeRICGCRELAGBEAA S 49
host cell systianeCtteosteacedUAAGAECPOBIGGRAGG |
pl asm dDNA| aGTeeHB AT ANKCEK T LSS TATTUELGOK$GERGTEI ni ng
the codi ng | srsvEGCLAGORGEREecoTelcR M GhcBeTcoRAESt and
t he codi ng | spanERGLCGGATbeTTUSCOG eIV RRREA FLcTdOSt

preferabl y| AcHAcwtAcAGBHE TaeldaacSEGAETTES cARRY |0
celI's, YO nyalaecceACaccPe¥arsTonuse cedt o rebAS. PER
cel |'s, PER|@eeldcAaccchghGhdorascriicacebbesTar
mammal | an ¢ ATTRACTYEGHA AStA STGTOSELEEATEEITBACPEGR! [ant

cel I's are ygegTasabescaridAGYSARTCCPamCaxamicEs of
expressi onj gygioans and sel ection nethods are desgri bed

I n Bl 3T ol | aMGEréet STERCTSCAGTE THEICRICaIEAGTIEL 81 N. 51
Borth et al gaAict GCCABLEaBAAL T AGG
(2000-2001) TATCCHTANANCAECPFGACCTATTCTIGGATGAACT
Ar znei mi t t e Gorsatueal B680cBesG AN ErGEEPc8AGTEI98) |

in_Ander seh Ganddah OBBATCEN ccEGCBA ACEG117-
123 (2002) | Alor AhadibGaAA STaoRWGEANAcAEPcABARIEGhNOI
12: 188- 194| (20@H0cc AOEACENCEL BFGRGACCATITATATGGA
Bi ot echnol | GEaGAEkdSET TGAGEN A AFGEEEGTGT
enbodi ment 5 ATohbaGTeMMN A EeTOBETELT GG By AL REG Ry be

cont enpl at egrgrreh ogcagaeasicEehbectEaTeherEd M t h
reconbi nant cygaat expression vectors containing the

codi ng Sseguence of an ABM of the present TTnventiorm,

i nsect cell systens infected with reconbi nant virus
expression vectors {e.g., baculovirus) containing the
codi ng sequence of a chinmeric ABM having substantially
the sane binding specificity of the nurine B-Lyl

anti body; plant cell systens infected with



reconbi nant virus expression vectors {e.qg.,

caul i fl ower nosaic virus, CaM,; tobacco npsaic virus,
waReds/oo1ss9 r ansf ormed wi t h reconbi nant pl asm d PCT/IB2004/003896

expression vectors {e.g., Ti plasm d) containing the

codi ng sequence of the ABM of the invention; or aninal

cell systens infected w thdf7econbi nant virus

expression vectors {e.g., adenovirus, vaccihia virus)

including cell lines engineered to contain nmultiple

C uneer@ér he DNA encogEiEoF IRl SEOUENABM NaviNg T ggQ 1D NO
Subgi@ni 1 al IdA@R@@@AMﬁWﬁ%&@MA@TTMG 53

huri ne B- Lyl AREWPeEGERIGPRIAGTERAYGRRLLTEEA AGG
(CHO dhfr) CU‘T’FU’@G@&TXCﬁ@@TT@A@@TA@T@ GRTEAHETE
chr onosones ec8cCGREARR&RITGEARERAGGACTCHNGTGG
embodi ment ,| AREGEREERIATEYTRELEGHE AR GGGATACTGA
pol ynucl eot | A SGCRAKBAIAN G E}?CA@:\A%[WA’
pol yci stroni GcgAEGRCAKATeRR N EEGECTASA
di scussed ghoNEsGEAGECTE] mm@m%@m&@e@@@bm eof .
I'n a pref er|re erpRit AREA A ATeE MPYEAT G TTAE I G
anti body. FRofGFRe d@’@éc&&b&ﬁcdd‘f@ﬁ‘i@@é@@éﬁb e
eXpressi on I@C’g@[{@(m &GMA@CGT erred t O ransi ent

is

=

EXPREFEE ON |RELAHPECAGCTHBTGUAN TG ESEA GHOTIGGT 55
repr oduci blle£ £58ET§GRBEAR TR IR R RTERARICAG 0|
| ar ge-scal € @f SAPICACRTTEAGETRATTEPTEEAPERACES] ON
vect or s whijclig@PRtattABdalccaldd] ARG CERGEAGAdPN
host cel | s |rcBEAEGAASTOTTEECRBCANTALEBETAETRACE | Ve
codi ng nucl| et GCATSGERRMWTITIAAGRYC AORGPPACALE TA
expr essi on WG%A@AWGERM@ACM@@PA’?ATGQRGQPCer ;
sequences, |IFRNISGEABECPAABRTRTEAIE ScAPQLYaBsmHAdt | ON
sites, etc.| rAanGrRCEAELARRGECTRTKRTGGTIACWAT |t he

i nt roduct i g E@FrIATRIGIGENRGGEAAIIRETRIT Gt dGTERY| be
allowed to |gf@wfor 1I-2 days 1n an énriched nedia, and

=]

mar ker i n theecREQNEERFRETOTRETTAGEaBLAR AR nce
to the sel e{dQRGanEAeTEEWR AFRIREAGCTGETGERETETA ch
have stably gAt6a6acedcEre AR R dhLEEE8TERETECGG
chr onmosoney ERE@OYJRAIRFFeTREATIREEATTOAGBTATCAN be
cl oned and | exaarredra A €r6¢EETELERERGAPFTRIcE Alber

of sel ecti OGEGYSERABAORIBETEERCABATEFTRECcAYEGNO!

limted to, Afe;HEAPEETELIRhER AMIddisA ARV TEAABBGE nase
(Wgler et | 3GaGPEACALTZASCGEPGAIAAATCCACTAGCAC
hypoxant hi Nes@UEM NERROREOPEL BRI AT RIS RTEPEAGG
( Szybal ska& spzAbeGeKGTGTAPEACTNBTEC ARG A TREEC A
48: 2026 (19&IcGRICRSEOr RErPhASREGEGBeRddelsf|er ase
(Lo y et all gor@itfcaBlarddR8dTA6EATIRIERACAN be

TNEBLEATG S WAGHRATTGGACEEAEEHGTE 'L(%AT_‘F@@AQ?'G%% avtes;

enm ey ed 1 M AAGGTRORGEE TG TEPAG T TdcAGERSBETTGYT V- 59
Al'so, anti MEaRetcTEcrE86FERPEECERINTRG eae Gt d e
basi s of seleidyemAeic N FrTARCELrFORNIRE SrELabpt/ance
t o met hot r exderd WAt REGETcerc A AGoAeetcGREFGEIA
77: 3567 (198HGGEAEBERTETT A ceGEERAT EATASAGA [SC1 -
USA 78: 1527 drAbAATEREA AWM ER AGRTH S SAGREAER ATFRL|O
nycophenol i| ¢t AMAATECRETBECACATRET caBqad.

ScL USA 78: TGABRPCT: < 8G $hqtance
to the am ngghygeside (AR TEFOTPREABcGRTAPTAGEY |al

J. Ml Bioll 7chagAETGE A e | flers
resistancetqfﬁ{gronyc n (jéﬁﬁgg?gb@&gq Sz 141

11984)—genes. Recentty, additiomal—setectabte—genes
have been descrlbed namely trpB, which allows cells
to utilize indole in pl ace of tryptophan; hisD, which
allows cells to utilize histinol in place of histidine
(Hartman & Mul |'i gan,



Proc. Natl Acad. ScL USA 55:8047 (1988)); the

gl utam ne synt hase system and ODC (ornithine
wale@anbsiyl ase) which confers resistance to theCT/IB2004/003896

orni t hi ne decar boxyl ase i nhi bitor,

2-(difiuoronetliyl)-DL-ornithine, DFMO (M Conl ogue,

in: Current Conmuni cations48n Ml ecul ar Bi ol ogy, Cold

Spring Harbor Laboratory ed. (1987)). [0137] The

present invention is further directed to a nethod for

TRRNEHUEE (1€ O YCOSWt BOTIBPSEOEERCE € ABVEOTT TREQID NO

PTESETL, | MY Eag2ATF @ER‘?S@;@@%@»@ TREACEEEGI. 61
conpr i Si ng | SRR PAGGATECPETFCPRIGTEEEABCARICEIE (aci d
encodi ngan | AR BdcT@X ctA8GARYEEd Mt RsrduAdeEpEq acid
encodi ng a PAOERGCHPGHTER LT A MG AGGY
vector conpbreTedTeitat ARt fo@ATRCACK n@d}@”PM the
modi fied polhebHAd® A AcT@sGPECcAcARrRiCTdtEL £RF
comprising ’G%% ¢EAEPAack R RE ISP OB &EEr|r ed
embodi ment R TECPGREFREAASERINARPRYA REGRC

fragment th%csﬁfrcAmm(taecmed AGegdeded by
the host celiar AT ARG REETELOR A GATCTGRE8] Fc
recept or  bil N L HECEAETXTRRETGTGLRAGABS SR RITEL t OF

function as @ FRFHFACREGEFRGTPEACTEEEEOPAGEE A C
parti cul ar | o iR ARG RIRAEHRBETAGEGARYITCECEA

humgmized T GECERPBRETGAATARATGRAERGH NT 63
the FC T egi QihcTd A §EARCY TCTRETTAGTEAE RBCRGABGEN!t o

bi ndi ng af f §3 NoEPchPeEEaARE T PR G Re @A EPOTG
activating | EeRPA8GC P ddterdsabEGTecte6eR -
The i ncr eas @G GG RICANNEEEREGA PTEX EATTPRGYTAT
i ncrease i NRRSGRIATRL ScPEGERECERICAM AL CTdEA £RAS
ant i bodydepepagaitTEEAERhatTeda @ dstéYrredeEsesdd
anti body- depe APERETERRTAR OB\ Pré AEEGC
i ncreased ¢WOKEREAERETSALPRCCIATAASRECACTAGCAC
i mune- compl el Pi-RGc ABETERGCARIAK® AYATCTGAGG
ant i gen- pr e SN SEcEOTEFATTRETEREEA A ARF A LEr
EEERAL Co R e

d REOREESCT SOT

)

=

PO YRR PITOTEAE n\f@@md@zm@@ﬁq@m@ea TO 65
nonocyt es, 'A RS AGGATPET LTk TREG PG GEAGEAIGRAUNd
anti bodi es, JI¥IEAPEHCFCEBAN PG TAENGTOEG
apopt osi s, |IdKESREEETIRANG LA GcerbGcanbEtatarcAnd
i ncreased T G@cdddBcctPErIGATIEACAFPERGCITRYENt i ON
is al so di ngeheed O ABTHQBTHERGRAfErdtercia ABN of
the present ERFE@RGTRRETEG ARG EA PETTTCCCGGCG
ol i gosacchary GRTACHBALTARIAA *RIPAA ATTAAABLGC
cul turing a fOSETER g%ﬁ ﬁﬁ coeRice A0\ £rd £GBAGCheast
one nucl ei ¢ gehErRRCASERBCRGRoICARRITEISG MY TaRGETT! | |
acti vity unders GaREEETRRATIMEATREARGA ARG REPANGH i On
of an ABM aGeorGth Rl ERGERPTETPERBTGEAYEDhGRIGAABEr ei n
sai d pol ype RCIERANEGTERIET AGCTAEEX ATgCEEBpessedi n

m—anount—s Mtto nodriy tne offgosacchnarl aes N
t heFc region of said ABM producedby said host cel

and (b) isolating said ABM In a preferred enbodinent,
t he pol ypeptide having GnTIlI activity is a fusion

pol ypepti de conprising the catalytic domain of GITlII.
In a particularly preferred enbodi nent, the fusion

pol ypepti de further conprises the Golgi |ocalization
domai n of a Gol gi resident polypeptide. [0140]
Preferably, the Golgi localization domain is the

| ocal i zati on domai n of mannosi dase Il or GnTl.

Al ternatively, the Golgi localization domain is

sel ect ed- 58-



firomthe g
of mannosi d

W @5 oSs9 oc

fucosyl tran
of the pres

roup consisting of: the localization d
ase |, the localization domain of GnTI
alization domain of a 1-6 core
sferase. The ABMs produced by the neth
ent invention have increased Fc recept

omai n
I,

PCT/IB2004/003896

ods
or

bi nding affinity and/or indPeased effector function.

Preferably, the increased effector function is one or

nore of the follow ng: increased Fc-nediated cell ul ar
C)igNsexuéer tly (1 ncl Ud'N\QJCLEOTﬁ?ESE%%N(tE)dVdependeﬂt SEQ ID NO
Cel plals CYTQEGXATTEHECCLCAL ¢ caepeadent 67
cel lul ar phageehtORGEEATEDTEXTCTICEEaSEA RYAGKTAE

secretion, | AG6EBEEEACTOEOAARPIRE LATEIGREEAGATTICEN

upt ake by antA@ERGRIETEHTIAN FRETEGCTEEIE@ASRSCOGNHi ng

to NK. cel l|seTdR&IRASREA BCOBCTGGAPTORCHIPTAGETAT

| ncreased i NEHRIGATGAROPCRETECAITAGRSRICTGEGANAY| t O

pol ynor phon
i nduci ng ap|
t ar get - boun
mat ur at i on,
Fc receptor
bi nding to
a particul a

usGgerteehbscadiaRasedcadirceeicecgaas
ORTOEGEATALTEARTAE AN TASSEARKTIGARGGGC
dAGRETEREAATTACOERESRE ARTACALTAGERAID
AEcter£eseActealdcAGENTAAcATO GGG
RtRAGaecaTErar creTeicalrt b ycroerea
FEABGETYARAETHACTECEPTRESGEUGTAHECARE

r tyTRE et &0 ¢ €UCcenbpdAGETh GO ABMTCE: 2

ng

eased
sed

A. | n

enbodi nent ,
chi meric AB
specificity
t he net hods
pr oportion
region of s
such an ABNM

enbodi ment,
enbodi ment

east 50%

UMBHIZRd anEGBREYTOGGRCTA

[ her eof conpxGRGRAAE

ACOATGERA Caned
ABeret LSSV TEre8GTE GHARTAGCCAQ
M GaxcogcadhstaNA@tdya&becsaaeAs T
QAcERecrTGrr A Addc Rt CoaaY CRtItucey
QTcAbert¢oueRGCOTCIICAT TR AITTATIESS
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| Y8 Veh @ Relld, GRS cegE‘,Eo.rﬁsFﬂ\rﬁ c8lis drbasddr RIRBL celiastem. otk

aloné to target and Ki tunor cells in vivo. The ABMs
caxamples cofbrxprrssidn i systema jand celeotiominethods aap gesspibpdiie the

therapeut i.c _agent .to.treat human,carcin . F .
SRR ol A e R aB R RGRL P D B flap Bioen.
SHURERIEN7 D (20002001, i@ Vedrér' & il Veline iR BIsISclnkgIDRag Res.
chenot hera radi ati on therapy or _can be conjugated
ASPI IR 1599 Thépdgreanang Iﬁmgl,eno@wron-rﬁwtsg)m&lﬁi1&%—
t I - it r
OGRS, AR ) oo seldoog
tdnd maGiddiogsn.CiiFhe Opnpugaties. dR: ¥he-45BMROOT). tihi dternate

invention that are of pri | nportance are . .

imama&w@%&@fﬁrz@w@étcgﬁsy%%}sﬂx %@nﬁﬁ"@&]‘%‘% Feiding
MR &l¥)ls AR fdrRkd WARGb & iR yedsBelip®dsaid R lvefors containing the
enzyme-| abel ed, or fluorochrone-I| abel ed) ABMsi n which
t tedirgabeienpe ofAndeBMeofitecprssenbiny erdion: inbgat prjl Syatenns énfected

conpl exes .t hat .include.the | abel ed . ABM The A .
PR oA VT Sabhcesyy SrLORiF GudRoL RS e GpaprifE e
CRRRIge§RAEN RN AL ShimeRdABM 'hﬁktiﬁ% aebstamtially ané k@06 binding
dependent cytotoxic _cells normally present. [0164] The
cspeeifigity ©f rthe enyrinst Btlad antibedst bieinh cothyyshemns, infeeted gvithe
dr [ .enz j.cal ctiv i ' )
e RO Yol el b Bl erdhoRE ke, Bappl:
cloBade0) nokais ugiusa TX)Nor Enmyfoahed abitlly recdmbiaattoplaasmid
and fragnents thereof used are diphtheria A chain,
nOREISHAR NECtals s ge [ Plaaﬁ*é‘m@t%maiﬂtﬂw%gissq‘{eaﬁq ‘?afl,tge_ ABM
G&PL&Xin@eﬁE&E adrnar(ifglfap %ﬂf?ﬁ%&@ﬁﬁ?&teﬁe{}v&{ﬁ' ReSAbinakt Girfs
A chain, abrin A chaln, deccin A chailn,

atxpissionr véagrs Aleagy iatleviros, dvaccimia tvaius) ineliding héell lines
pr ot ei ns, Phytol acca.aner.ic ei ns..( PAP] .. PAP
DRy oMb AELS R e Y CBRAE A ghiraerly ABM
ChRdbubsaR@Rané @ bihdinb 8pdoshidityrithd @irindBLIGNI dhtibody
mtogellin, réstrictocin, phenonycin, and enonycin. In

asitheh stabbmpoglifred  CHOGh NN uastebly gmnlidiad dn dayblaginute

CHeRe byl e Pomee L) SRRl ol 18 LR e

bihk yﬂﬁlhhﬁeﬁideg%@ﬁ(ﬁidﬂlgCtﬁ@mBMGftﬁeﬁﬂbﬁﬁorﬁkpﬂl@bi@ﬁoﬁﬁ. Aloh

reagents are DP, IT, bifunctional derivatives of

i i eisegrledimsnicthe ABMndistpsedaghoye it @araatipRdy, ona fagment

et%te%[)ﬁ litk:g %&h@ﬁ' %'ogﬂﬁe%%ﬂhé‘kﬁﬁ isSHREL RSy AifG{y des

such ds gl'utara gghy €, DBi's-azido conpounds such as

[0135Dpi s ( pF@zhsbodoyt thishexatiad sabicrepreksien id gampailyypneferred
derivatives such as

b‘?O_gra(lEj.eati eXpEsHTioRBeAssy typigallyAchisucsimgys reroducible results and
A} k5 RGY AL RRaY “E@la?gc‘e-gcgieyﬂrgﬁlﬁtignﬁRather than using expression

vectors which contain viral origins of replication, host cells can be transformed



di i socyanate, and bis-active fluorine conmpounds such
as |,5-difluoro-2,4- dinitrobenzene. The |ysing
w@oeoosioorssof a toxin nmay be joined to the Fab fPeEmm0e4/003896
of the ABMs. Additional appropriate toxins are known
in the art, as evidencedin e.g., published U S. Patent
Application No. 2002/ 0128448, incorporated herein by
reference inits entirety. [0165] In one enbodi nent, a
chimeric, glycoengi neered ABM havi ng substantially the
SAHE R @gieeﬂvé&ﬁﬁh% hdILY o8lds (BRI BiPafpréptlat@Bigroatbh
is conju toricin ain. Mst "a antageously
tdoatroi eiements @ pnometed@ghgmels yéquercbs Aredis@tpdidn ¢erthinators,

AR ST e AL ATt Do et aTE oA e Wigpttion
&Jf fBleign DNIAERA 1n3§i§d cél@s%a& b3 %ﬁbwe@% ?wv f0ra0z peysAinam

by reference 66] When” used human cancer
cwrickédhmeiliay and ﬁrenohragwdgherdcwpm s@o@w media ddejselpatable

i1l typica .be ~added.to the cell . '
kol R v onthin Gy PR et A hifinee SRS MR
aREcHB eofotcelesd Rk tHaRE | @bl OlntédRatéll t he plaEmMAY éntoOtheir
critical. Agqueous fornulatlons that are conpatjble

vahromeseames and grosv torfope doqi svhsh indumsan R Flonpdandhepgnded

ﬁ%heen%tegt oxicity may be read by conventional
niques to determ ne the presence or degree of

[0136]cancerA nidbérdf sélScthnssgstsme chagbeussd, mchydingf utinot limited to,
di op harna eutica treati ance ) y
ctgﬁj’na@s% ?lmy X Yimit &@% meekinass( %&f(ét Cn%?zy 1 &23@?9@3
kaﬁﬁﬁlhgdgu%{ gh&%ﬁﬁ@ka&@éﬂamhmmw&smemﬁlzb;y)c

same specificity of the mnurine
aMaﬂ bty STFhESH elz?mO% ¥ W20k iand n@rmtq/phoashqm@siylﬁéms@rﬁse

R “Ertdbt2 S P ) BBl BT anloygdiy o hepre or

LN fesslicHOelgNAldoNantlrhRAsOHBEsiBlaBcE@abedsal dshthé basis
ABMs of the present invention. Because there are nanr

cmquﬁme&n , Orhieth eonfersfraiganste tp ectheiraxgiedlYighr cap

e B e P L A
01213}5236(11 9810); pt; Whidhebafesiitdigarrg ehgcdphemiit adid dMaﬁlgan &
we nown

Amrgm«:ezgari dad. pﬁ?ﬁﬁwﬁgﬁﬁﬁ@%ﬁ' bo, @vgwl?qrﬂ%%'@%?@r'@fiswnce

TR ARSI ARG, 200, g1 101
R1981)3;:5nd hyigro, WE@E):onfbkslrbssﬂmﬂtodtmeycﬂm@anﬂwd et , Gone
PO

| Dénely G8R) whi@ﬂoa!llﬁﬁ/s ce}‘?smo' RODY it inBF18cedf t@p‘tcﬁih@ﬁl 16isD,

Agent’s I'n Cancer Therapy: A Review', in Mnoclonal

Awmcb elpws celig4o uiize agjinohin plens o@hisﬁdm(Hnmam &aMuarg@n

EPRE e A2 et U S doan Boss e Beninei kbl

ADDICP Q@b‘lrtfﬁ%l dbcﬁi%ﬂk?dﬁ@ ewhich | ¢01EE9 | resiflence, td5 il behifhne
(dlﬁi82)) [0170] Sti ot her therapeutic applications

altbnéymhlbﬂors Prédiflpgremeilyh-Dlhromitancc BRMQYA s (ermlegue,
| Lok r’enF aC% mupz%/cartzgﬁso qp'%ﬂ%ul%zé@%gnbgﬁggnﬁg Hétbor

eﬂ%y converting a
cugﬁﬁaxnamdmwg7gnd the use of that antibody-enzyne
onjugate in conbination with the prodrug to cgnvert
[0137}t he  The present invention is further directed to a method for moditying the
glycosylation profile of the ABMs of the present invention that are produced by a

host cell, comprising expressing in said host cell anucleic acid encoding an ABM



prodrug to a cytotoxic agent at the tunor site (see,
e.g., Senteret al., "Anti-Tunor Effects of

wao\ndosioys al kal i ne Phosphat ase”, Proc. Natl. ApemiB28ai/003896
USA 5:4842-46 ( 988); "Enhancenment of the in vitro
andin vivo Antitunor Activites of Phosphoryl ated
M tocycin C and Etoposide -Bérivatives by Monocl onal
Ant i body- Al kal i ne Phosphat ase Conj ugates"”, Cancer
Research 49:5789-5792 (1989); and Senter, "Activation
Ol the %H%%d%bﬁﬁ%rd%&ﬁﬁ%%ﬁlé}ﬁgﬁc{%%ﬁl @lswn activity,
Approach to Cancer Thera ASEB"J. 4:188
(@3S@ylor chopisihg Sich Iriuclarccﬁcidar Preffernblyctht moduf'ml m@rpeph@e

AB t i ther.
e P egastiFeas8omb B8k 8 TS in i aaieulagy prgferred
P@hbodneAith@ AEND & mhdiz«drantBédyDadyri@ndn® teasifugat e,

to remove tunor cells fromthe bone marrow of cancer

[0138]pat i enTlse madidisd diBNs p@dtnmdsbydb@h@%@hlls elitheinygolien exdidt

marrow ur.ged ex. Vi Ir it

TR R e R R e Sty Thdldr kRN ool ndif ac o
[ 26dt ofthg modRaaHay, Ieh p@zltlculaﬂfz@m“eﬁoar ér@%dﬁhé@ thg ABSI g
Monocl onal Anti bodi es’ . Cin. lLmmuno 8(2):81-88

(emized anghody orpragmeniBpigot Gontaiging &ﬁ%ﬁsglapeare@%bly,
t tlﬂg 1ﬂc?é’a§9& F%C&Qmﬂbcﬁl?@afﬁnﬁ ﬁ%&%ﬁ@& E dﬁ%‘(? QFQ?(Aﬁvatmg

nprising ant domai ns 't
snebqit@ntsuaﬂ hy thdﬂEcysRiHe rscpwtqrf i Ehe jncodasdal nffecngr fmctitre is

UHELSEBAE 51 narRibert ko gy o e DAP 5 TP RO

CQPRAd ngeﬁm&o XéﬂotBﬁW?eFihbx@&sedﬂh%tlﬁbd}ghﬁfeﬁh@it N cellular
i mmunot oxi ns of the invention may be used to treat

mﬁmancsdam:mdbﬁﬁ) ingroasodgytoge Sfcmqtldnsqncgmdlnamwe-camplew

tein [l si.ngat e ant | e N0k
PR R ApRRERY: RUBARbukEREl: (oS, ROl
f se@tar 0VabtbyicAE indfeafear binamgofo NIG%HQ dingreatedl Binldaly fg
anti-tunor aciti Vt e. Okl ne or _oncostatin

caAcehagesdngreased blaltilmglﬁ%ﬁﬁlm@r@%ﬂﬁan clly {RMINs), geresped

t
SRRE RS orb BUED Lo AU ol TRE 18fcl B, guinpics
nmtxlmsbdccbnmrm gring mamtmg]@dphms; inonessed dedriiacell fretugation,

t he i nmunqtoxin). of the invention with said tunor
cd igereggsd Jecall figRnge| | s may be from a human

[o1391car Ci NeRByrelddinfltiofddiitd ARRtddYo a b2t diHMEB&IEE an ABM

provi des ‘a net hodof treating carcinomas (for exanple,
hefitthe pmsmtmmnmtl)m; havihg anodified qin@,bmdlamlnpnn sedost cell

dm ni st bj.ect . t
cimat e e B0 sh e ROTh R o Enlemieisaeic
NI }ygﬁmﬂd&%q“‘%?mf e P Sopaar ™ (g el 18

|moélmt10@n0f andABME tageprdingate theppissay inEetiion, fderein said
oelgéeipl‘?ﬁ ga\ﬁlg%gn’?ﬁ aCtIV%}r’% expr%ssga arn%g{o%nf dﬁcli'%t ﬂ)gmodlfy

an a ol mmune di sease

pihe dligwccthanﬂl%& ehede reglopaf Jaky APRI jro@esd by said host cell; and
aut oant i bodi es, based on B-cell depletion conprising

i iselating paig ABNIh dp Aperaforied |empodmet thy @olypepiide  Tegpvingn

B 0940147 PUSTOAER S Sl o
oGHTOENDI mﬁﬁﬁﬂar&ﬂlbﬂefﬁlaa @nﬁﬂﬂ]lrfimd)thd\fdsfa)nq)obymﬂhdtgfurther

specificity subst antially the_s .as . that of the
nefRiEsentheyGolginpraligaon d9main g ﬁgﬁ% F BRIYRSRYAEI ment

[0140]t he anﬁfe?é}%‘ly,' the %@né&ﬁgatlon domain is the localization domain of

mannosidase Il or GnTIL. Alternatively, the Golgi localization domain is selected




Exanpl es of autoi nmune di seases or disorders include,
but are not limted to, immne-nedi ated
W0 boosipssyt openi as, suchas acute idiopathic  PCT/IB2004/003896
t hr ombocyt openi ¢ purpurea and chronic idiopathic
t hronbocyt openi ¢ purpurea, dermatomyositis, Sydenham s
chorea, |upus nephritis, rfdumatic fever,
pol ygl andul ar syndrones, Henoch- Schonl ei n pur pura,
post - streptococcal nephritis, erythema nodosum

TREAYBS Lgr@;ﬁéérﬁ[dtihgsof thddbsdRatforl iSBARCT MEMIIRATe 1, the
mul tiforme yarteritis nodosa, ankyl osing

}@@@ie@tmm .cf@ma@) @ap@sm; ands they knvabissiont mmo@fng. }-p score

[ r,nosi
GG feriey TBE KpRs biBiect bR ool ERULTRER Freption
plidvyél'imﬁsasbd S}?/cdetfdp&irmdiﬁg bifinity paliie hﬁiﬁ@&sbd tfBector function.
panphaﬁus vul gari s, ener's granul omat osi s,

puthe ﬁ@%?ﬁ?ﬂa@fﬁ%ﬁ? or fHyGIOnIEHINE Iramereapt thel foHlewing:
t
BRSO FEMedtuod THNE Doty ER S, BRAGELE antibady-

adlependdnt | selhilaf I@m;takmny)- 7hcraaesp ondibodgdependsnt  cellular

d&{lannatO{ 85 n dlse |nclud|n9 %%a5|s and
ALY IPTS "{% “}H?j"ﬁ? %a??‘fr?‘il@} ncg‘ii‘% gine-complex-

Sﬁ%@iﬁféﬁ%ﬁﬂ@e@ﬁﬁa@&h? Eﬁ)@ge& réeriiiy ISR, ﬁ&%ﬁ%@ﬁlﬁ@xnyﬁ R

am’rator(%/ bowel disease (such as Crohn"s di sease
¢f:dIISU inseeaged \pénding ite imdcrophages rincroaspd dhindingste mynelrytise

P PR PR LBl A58 BN AR AR

caoptdss; mgieaseawmnﬁlahg bf thiget-BdrRr@tiBodi d) fHickda0diEd epiE fic
as eczema and asthma and other conditions i nvol vi ng

i ¢l matpeatioarergnorvased 1) cell prigningr b mcreasadaipraeepier binding

AP e Bl IRFRET Hibling B SR U RaB Pl svoh =
eFWHﬂHﬂﬂ&uﬁarﬁSﬂE)ly petiferbel eabottkeht the ABMyis 4 Yipmadized

di a eé Illtus or jnsulin dependent diabetes
nETHoPEY ey a ﬁ%‘i‘l?mﬁh%re | erosis; Reynaud's syndrone;

[01411aut Of MELURBHD ¥hBb&intdn®, thé *e@é'ng 'n@veﬁﬂgx? Mkéafea%' tdh%nenc

Sj orgen's syndrome; | uvenfle onset di abetes;
| ABivhbavieg pubdegially she sanebindingtspadificidy af dledmluay@ &8-Lyl

TRGRER SRyt Y R sy oS B Puib s am increased

SHOPEHIABI Biseddll MBLOSIchAriies & tAO L RIFRIHSKs6idPdH peptide. It is
vasculitis; pernicious anmenia (Addison's disease),

ovosesamates! fab Pudhrrg ABMicreympasgesepobiedies andasgments thereof
YRR T ARS) | PLLATEN Gty Rt P e

baittibod§. Tniont t@bodiment mgieﬁianmgﬂbﬂngﬁcteﬁmlgb@cpmm i\nehe
ast heni a avi s; antigen-anti body corrpl

ﬁrﬁg@%&fgfy@ M a s, Yo rreeta s ierabe vk st Yora Jeast
d’?@@ %t Gea g?g’é% PHOS %"a@n_t)Q(b)’%, Yok %/ eraﬁ gj fhGsCod 95% otf'tﬁ‘e

G aves' disease; Lanbert ton ast syndr
tqbbhgmnacbhauﬂbmulsl yeb emmherganﬁzodamm; mmmmw produced by the

ol docr | nopat hl es: Reiter's | sease;
ﬁ%‘PgﬁnQ% the Hagentigns hass an igersae c@]opowe?ﬁl %ga CosAlRTe
C&%E%hﬁ‘ﬁﬁgrfnt ki Fb %ﬁf&ﬁpgg QPALRY  ofl B modification of its

polyneur opat hi es; e thronbocytopeni c purpura
(dligepacoharades (blyrthmmethoﬂs ofthe p;eticx;te]mveatlen cIn onet dnitdiment,

ect of t [ en ' t he ention are
BB Rl SobRERR RS S Roohti Tral a1t 1 B Apeih o
epshseneieg 1@)9'70‘%j mb&1prékerkly aﬁcféﬁﬁa?% W'TH& h@ﬁfuoosylated
practice of this invention, the subject may

heligemacchbagiden enay be cifntbs Hybidl e, comylésh dypec ahi aepartlcularly
feline, and avian subjects. O her



war m bl ooded aninmals are also included in this
invention. [0178] The subj ect invention further
W@e@sioessy met hods for inhibiting the growth of PCIYME204/003896
tunor cells, treating a tunor in a subject, and
treating a proliferative-71- type disease in a
subj ect. These net hods comd®t se admi ni steringto the
subj ectan effective anount of the conposition of the
invention. [0179] It is apparent, therefore, that the
PhRERRH chibo@itidn®the ABMPARIBES] BNAE NB&eEllé &&l methods of the
conposi tions, conbi nati ons and nethods for treatin
hinvartiozar kdsn oa:msmcgqaéerd aBTOQOBw@eI of | Biagstasha nopBicosylated
exﬁ% lacecpa%%g 1# @1\# %Bé %lblil %?té%%ﬁéﬁ&@%?ﬁ%& é:}ggsacchandes
Caa¢ ibeOdimer Gobax of ch@lp&xp hS;Bd&ﬁRﬁHyl talthythedd 6£theV}ﬁesent
anpunt of an anti bOdélfﬁef t he present invention and

PHEERARNEDRY ReAISPY toaedineH s dnvhich pt lepsh 181} mrrd)rA@mbly
Eé"{‘ﬁ%?%%"é’géﬁ%ef’%ﬁéf’%Stelé&%ﬁ’%a%%% SRR Batot o
bpitefenaitly bi least 86%taf the oli goasehaides in meﬂ:apegmn ofithe IABM are

oaI I hati.c or adm nistration rectly into
%dna nfledsy e TBG ISR AT Le P&E@PTBP’PV‘?%“‘B}I@%%&F%QF used
%hude MRpasRSAtwIAEh b Radt rlg%‘trﬂlé}@ préBRLRPAUESE 20%,

['ati'ons cont alning the ABMs of the i nvention are
pmpfapreﬁerﬂxby atdleast ag%bmom iefegehly ahleads (36%, ieore prpferhlly at

Si I e of
ol rcet it s it P Lol % ghpepidspe igpred
shylid doh@icesyiReal ngt on' s Pharmaceutical Sciences 16th
edition, Gsol, A Ed. (1980)), .in the form of
[0142] yophl I gnsgher spobadimanbribe prese dasnton i dirqcdsto a chimeric
ox. C{ng sﬁ@s@{ﬂgﬁg th@é%ﬁe?hﬁlﬁg%ssg%lﬁéﬂgglfItlllezl%.lﬁn@@eLyl
Cﬁm{b@ﬂy redfinedsd eshhoy &d:rea@dftﬂ eﬁfmcbn,rﬁhﬁcﬂmrf fomt/sr BucdasaaisFc

h hat t th i ds
D OPR Ciagins Al A d 2y G Enge of Taiarrrbiom: SFofHably
PHeSRE¥AEY \éF%ct(nsHﬁlla 6 1306\1{623&%3116(& rﬂ?é ﬁﬂio%ﬁ‘g’%hcreased Fec-

amonl um ch examst honi um chl ori d
bewrdiatedealluar ayhcbtoxncdg (mdadmguﬂmwsemmiHOdwddmndphmﬂuLar

kgt by daraien- Bttt PO RIS RaRSs (ance)

Citfelabi@ix 8¥8kine 3seBRMbAN M creadtd nﬂhﬁlh@-‘é&'nblexl-rﬁ&hﬁl@H embibed
wei ght (less than about resi dues) pol ypepti des;

prpeks hy andgesrprasensing wallnlipupdsad bipding i gells, increased
hs
p%{/ﬁ%ﬁg ?1%%0 gﬁgea pﬁ@{e%’e'a glﬁcﬁng & d%”&&c?ﬁe%“&'&re%?ed blndlng to

bne; amno

gb@l@rﬂ;mplﬁnucaédiaélmmﬁﬁasddld&%dstdigﬁ@lmgaﬁ@lcmgmpopt@ﬁls |11y<3'd:d36d
nmonosacchari des, di sacchari des, and other

c stiopBmiEmeaf dareetrhauadiantbeglicse w@aseréeéﬁné@ec cel} m@BLRtEqnR 8
Lk RE e 1 B N PR PURL G5

Cbindingraffimityss fsedas alsbmdmg tom Fcrmitahtm:gmpép&me moéeprgferably
d/ or non-ionic

Z ein conpl e
E?ﬁfq%lﬁ amt en&eR mvkﬁm(z%ﬁﬂls PRORERIdrSAR Ajidhody fragment

p 0 RGP

A%Af\ﬂxgg%u at |%E§ﬁaérea(%g@é |-‘P n{ggé%ﬁl W8/ h%ﬁ%%dwa@g%

eﬂmrFese;guyn ofanempomagletiulive rie i pattigukad§ preferce] enfhridement, the
cat on de crHEe(faliquid mul ti dose formnul ation
Fssar eﬁgﬁ“ ¥t uxi mab, 25MM acet ate, 150mv

trehal ose . 9% benzyl al cohol, 0.02% pol ysorbate 20

at p 5.0 that has a




m ni mum shelf life of two years storageat 2-8C
Anot her anti-CD20 fornul ati on of interest conprises 10
worgUosi44859 uxi mab in 9.0 ng/ L sodi um chl ori de, PGT/BER004/003896
ng/ mL sodiumcitrate dihydrate, 0.7 ng/nL pol ysorbate
80, and Sterile Water for Inj ection, pH6. . In the
present invention, R TUX ARQ0r) willbe substitutedby an
ABM of the present invention. [0183] Lyophilized
formul ati ons adapted for subcutaneous adm nistration
[0143]ar € desgd prit inentidd 1¢ AABOAdireattdRo piyaRAtditiefitompositions
formul ations_may be reconstituted Wwth a suitable
dédnpstsing the ABM g the mesenhinyettoannd aphasmaegyéicallyacceptable
rgcoastituted formul ati on may be adm ni stered
sdﬁ%utaneously to the mammal to be treated herein. [01
[0144]84] ThEhd mredeut @b émionhefiether difeyted kSthe asvfauch phdeactitial
one active conmpound_as necessary for the particul ar
i GRERROSHoBR ih Blergethpd of Bgatment pEEaISEY §m§a\'fm the present
CH t | Vit t y -
CRVRERTIE il X BB, 07 tnd Sl O Xah ol
fadnhinBteripgoui therapentydatly o xifectavg e amounth @ffothke phpenatéutical
a ent,.cytgﬁ%pe or. i mmunosuppr essi ve agent (e.g. one
TEOSUIPOT Hif V@RS such as cycl osporin or an

[01 45]E EEA\I- lb;)ﬁﬁle rB@ht b AR n Tudifh bovids thetho@Sfor MigeherBidid8d use

he effective anmpbunt of such other agents
deffesidsllsysterhefon thepmedvstiomaf glyenfors qfitlessABMsiod thetpeesent
f.ormul atjon, the t of di sease or..di.sorder .or.
IPLEHon Vg Intieaned By HeepRiot DRI AEBIY. e Dy ngtegsed
ABiRiAE N6 Falabiyvatiag edePtord) ansRFBAHAS Attessaneffdtdrfunctions,
adm nistration routes as used herei nbefore or about

finhfmst gtihody-gepandentirallatastayraodpsy. oy ddedelyensaginesroe
&akndlisio fﬂaé’c?an'b%%gﬁégﬁﬂ i RBYUEIR: seﬁpﬁﬁ/@rﬂﬁﬁq}ak Been
m crocap es prepared, for exanple,” by coacervatlon

t s brib egiuis greater totail mi1EST Pati b, 6pal2yG8eand Ridvisional ULS. Patent

o 3&%@%%9@%%@&5 &'%1'2&%%555?4[%%9?%%@6% g qagh of
AR GERRYHRTated BSRECHY Y&Eﬁépcé H1 £9 lemﬁ@@' Tﬂ<f %@Ms of the
de e e, s, al bum

Ivery systens (for ‘exanp | pOSo n
npresens piventes), cami altemetivdly ibe rgdycomaginee7@l togmre ratuesd fiedse

nanqcapsul or in croenul si,ons. Such t.echni g

P SGROR i relom et O e 1B e et &8 ChfEglos

181 hh&dhtire 0Bntef Of whidh iFcofpbRB&) by 1e@k8&k herein.

Sust ai ned-rel ease preparati ons nmay be prepared.

Sui tabl e exanpl es of sustained-rel ease preparations

| ncl “déeée?iﬂo@%f@eﬁptﬁﬁé‘?&f ﬁeeﬁrogﬁ%tﬁgl%t%rﬁ%ﬂ{s%nﬁ ired

pol yned'}f COR alng; g e ant'agonr st i'chmatrices are

in t hePPSPHIBINdR %@d articles, e.g., films, or

m crocapsul es. Exanpl es of sustained-rel ease matrices
[0146]' NC! UdEhPRINER lifFRioN YHERG&! Bost [Nl SPARBbE systems for the

pol y(2- hydr oxyet hyl methacryl ate), or

atepénatiny bfihe MRV of thp pregérd cnvieden havig; mpdified tycosylation

3,773,919), .copolyners of L-glutam.c acid .and

e, PR S Rorer Qg PRl BV e Gt el Migams for the
acpbatitn degyadshiseot @%tABmcmdtrﬁIgF%@nt $nvRAti6h having an
copol ynmers such as the LUPRON DEPOT(tm (i njectable
nitprowdhthempeeinmyekied dheteswe, theaoivaniigny podvidesalosy cell

copol ymer _and | euprol i de acetate and . .
ORHR 20 SRS i RSl § opf A peppeptide naving
f QAT AkivR{SIntoRe BRbYGEENT, @ie JolypéhN @ RS TSLIRCH Py is a

must be sterile. This is readily acconplished by
fiupion aelypeptidercomgrsiae dhg Gelef lacelizatipe domewmniadsterologous

Golgi resident polypeptide. Specifically, such host cell expression systems may




[0188] The conpositions of the invention may be in a
variety of dosage forns which include, but are not
woO povsoesse o, |iquid solutionsor suspension, taPCEIB004/003896
pills, powders, suppositories, polyneric mcrocapsules
or mcrovesicles, |iposones, and injectable or
i nfusible solutions. The pseferred form depends upon
the node of administration and the therapeutic
application. [0189] The conpositions of the invention
e Ql%jgt?ﬁ%}@tf AP mprie! 4 o&gﬂl\éﬁphﬁé?&@l ac@ﬁfof@@ﬁfeuéﬂcﬁ&lnk)’a
cceptable carriers an uvants known in the art
Spidipepsdd having eI abh‘amerhy linked éx ahmng@ntye at tagutebed
' ecithin, buffer substances such as phosphates,
gfl’WEHOFF‘éSY%@Pbl c acid, potassium sorbate, and salts or
[o147J€! ectr ecﬁ%&rﬁnﬁ&ﬁt ﬁé%}x@?en?h‘llv&ﬁfoﬁ prdv@ded@host el that
nost fect ve node istration and dosage
rlmgl lmen dnginettieé tpreapreas euteastadnecomlels iacidoensodingt fifusion

RSB0 aR e bR, B R a3 OBU R okl
téieaﬂh%fﬂlogiﬂg ddig ﬂebiﬁ&{f%lyﬁé tidd)elt baahdpaet, Eeyisdse el is

Accordi ngly, the dosagesof e conpositions shoul d, be
t ¢rigineeeed wish a mlalmmdfmelpaule samp@ﬁpg aiNessb PRy @SNE gacodifg

b L T

Mln%@@ﬁeﬂéﬂﬂ@us%igl[r&i&h} pdllyﬁep‘tidlefscul es descri bed
In a vari dosa

[01481. nel d@en%@}iy, anetyReet qulltﬁareé@aﬂ {ige. 1pq qEﬂJP%Ithg sﬂml}es isoysised
;;gﬁ%@ NSh§8Ssed A2 HES lﬁroﬂ?dd thengRONARE Bost SHPRRSIOE &Hd B8sent

neric m crocapsuies or nicrovesicles, |iposones,
aimstentivne dh alpteferosd ennifadsmdzﬂteCHG agils,BBK cths He,r5¥d/0

form pends u node of adm ni.st n he
R B S AR LT o8 5] S b e e Co s

C&‘H%i‘bhﬁblﬁg cAl, HBM AimiABa e85 8REstcBE THsb@ Belld, bi plhg cells

formul ated, dosed, and administered in a fashi on

camsiset srihe hmklgrcgmé deliving agenpratacthe eagineaed bess celigrof the
consi der ation in this context include the particular
diYEH % di sorder being treated, the particul ar

[0149BNRl Theinventidreis ceftembligedciol shic6mpasadinyy Ieﬁg’nneefred hest cells
I ndi vi dual atient, the cause of the di sease

dexnsesgimg a eg'quﬂeehagmgd’éq'lflyea,cyv@ ngcﬂ%dné% & ﬁfsmntm)éypepude
%ﬁpgﬁgﬁﬁ | on, l§§ a c%i?her glgltg glr%mﬁ%gg Gollgé gemdent

ppcagpeﬁtﬂdelaedsﬁneﬂhmehmer apeutically effective anount of

t he antagoni st to be .adm nistered w | erne
[0150k ,ch cORSiderierpbpcleip Gois enaadige gaen%lmp%ﬂggﬁ g%fﬁl

fa %Vﬁtp%ey%té adshon &Heﬁqﬁé VSRS c@ﬁstﬁlﬁtﬁfeaﬁlbiﬁfé%iiyor

stered p rentera Iy per dose will be in

almyaatdfy atrgulated. expression syyiday Sichpastoma areguell kngsyryintthe

|
ek gnertes heontond fistRed Sisycst Py R0 RS
l BncddiRizat§6h BlyRERRIeE ARG GhiTEI ABMifysanaRomBtikiBg the Golgi

preferably a humani zed anti body Suitabl e dosages for
slmhhmou dowainnfategraegaus swjeiaessdent pelypspiidp pee comprised

OB A BB A 0 T e
t BetstiRf&S pRinhoter, REDEBBEE atk &gfesﬁdﬂﬂxmhe Jontlobsf a regulated

exanpl e, one nmay admnister to the Pat ient aone_or nor
promoter. Expression levels of the fusion polypeptides having GnTIII act1v1ty

are determined by methods generally known in the art, including Western blot

analysis, Northern blot analysis, reporter gene expression analysis or



doses of substantially less than 375 ng/nR2 of the
anti body, e.g., where the doseis in the range from

WwW@bwan4@®® ng/ n2 to about 250 ny/ nR, for exanpl BCT/IE2004/003896

[0151]

[0152)

[0153]

about 50 ng/n2 to about 200 ng/nR2. [0195] Moreover,
one may adm ni ster one or nore initial dose(s) of the
anti body foll owed by one o2 nore subsequent dose(s),
wherein the ng/n2 dose of the antibody in the
subsequent dose(s) exceeds the ng/n2 dose of the
arhsiadyntiofGhiTHI activityalAlidoméyely, a lectin mxpbpéreploydiewhich
nitial .dos y be in era rom ab

b 55 picTahe i prAtcls g they ﬁaﬂﬁib%mexsmf?gtﬁé’%qa%m
%@tgffﬁﬁ?a?y 2 nclRnal Ek%aﬁ %ﬁ&g ﬁf‘e‘&%urgsoﬁﬁe %a% k& réé%?tor
range om about 250 mg/n? to about 1000
bidingsorrintreated bifector funvkaremedinteddey atiodist mdwwdlh'yt the
of . ABM.are .su cto a. great her eut
Gitlscrsintsred i e pSeiclisid ncSlhe PSS BT
fasgtyans seoedul ing is the result obtained, as

i ndi Cat ed above. For exanple, relatively hi gher doses
may be needed initially for the treatnent of ongoing

?ggufgdjeﬁlﬁ gdtﬁ)ﬁaéﬁﬁ‘rang?if aid f@gs | soﬁ[ﬁ? ﬁﬁin:%&"ss The
ant ag Fﬂtglfl?ﬁg %qug@% @9’08@3%[ P the first sign,

di agnosi s, appearance, or occurrence of the di sease or
di sor ¢gE hast cBRS Whkiheoftaid W dwlrfgeég'qﬁédc@%? aChihfi& ABM
di sease or disorder. [0197] The "ABM of the present
hm@msub@wnu@l}athﬁsmsbmdm sbycifiely efithe aivrise Belanlsantibody

i nel pdi bgut t t [,
W R RS ol R ARG 0 Bt B A B Bl
leagifbur FEMURAD SHRPARES | (YEDNAEBINYE 6 DNAIRN Byirihaition; (b)
adm ni stration. Parenteral infusions include

thetnresenecon shsendernly"sagsrs ) seng fnptienst ) jaggessing the level of

gglﬁd{cﬁﬁﬁéﬂi %@lérﬁg %gon%&‘ésiﬁ*&ﬁ%?ﬁ}e% e&gxfetrﬁlglrlrn ﬁ?agltsér?pé[%

by tiuhes colf, Umido(d) éetectionwof hhel@ehd mrdstulcd as efegzfirddhby
ant agoni st. Preferably the dosing is given by
PRPEEQasEAYOr mtblcaia@fs@raasmw nt ravenous or

SUbCULAMEGHS a g{)‘ﬂo%ﬂ 3 séﬁ%@ 6PeREdin sE’@Iehc@& MEHBRE

the admnistration’is or chron [0198] One may
A@M hiawing rsubdtingially dhe samd b],ndm,g:tpeaﬁiccty to6 tioxinoriag Sl gl

Sk o PR od e < AR ey Ry can
FOaRLANELLAINADDRA GHDIA-RNA ny@ﬁalzﬁmﬁmﬂy prbbedbb@Prising

usi ng separate fornul ations or a single pharnaceuti cal
nepleriidase@rencesribiateon bewalogoes todh Rispeqtive IcoAng mequenpess
By B BRI BOBR, 1 2o, Pt vt ¢

tTve agen S sinultaneously exert their

bi ol opi thalsecatl iagprohels thd £22QAbinkit expttselod @edtbiist §ReIm
t he dose of the conmposition of the inventjon required

¢an b Kleatiied andeselopts brsed ypem dhe prstrice o WhseRcs ehed A
Qﬁ&gﬁl g@ﬁé 1 anQ%le thythi&8& E&Qﬁ&%ﬁvw %Isuase ﬁfaﬁﬁﬁlg&&a

hventi on arnaceutical’’carrier na
tesistatic ﬁ:mrmetbcﬁtrex'ﬂ&etrdtnsﬁurmaﬁan phenotypeyodolsidn body formatlon
pid carrier

hos ollpld Further, the |i
i atfﬁ oxHpY ctoa) skpr xAwpls B e ea«img EFTUTASE ofeg AT ot the
HEAIAER) o AosPheiichh 48 JBETaRhet 8t
emeg GhTT dadwey aregnseirted ®othin a marker gene sequence of the vector,

recombinants containing the respective coding sequences can be identified by the

absence of the marker gene function. Alternatively, a marker gene can be placed



[0201] In one exanple of the invention, the detergent
may be a nonionic detergent. Exanples of nonionic
waledsngsne s i ncl ude, but are not |limted to, PCT/IB2004/003896

pol ysorbate 80 (al so known as Tween 80 or

(pol yoxyet hyl enesor bi tan nonool eate), Brij, and Triton

(for exanple Triton WR-1338-and Triton A-20). [0202]

Al ternatively, the detergent may be an ionic

detergent. An exanple of an ionic detergent includes,

%%gfm%th %hef&)&ﬁ sEcﬁ;en@ésKﬁih@rrtth&ﬂYdl%Wﬁaﬂfé‘o?rdﬁﬂﬂr&ﬁ-
Addi t 1 onal I n accordance with the invention,

mrmndmepmda@mmﬂ thcwgiptmmw vf the serting seavennsedExpressignsof

at
TEL menEr iR ew e lE RS, o s HERE S 2R of the
‘EBdl‘ﬁg By akLE 8P het ABKESH the 1B286dn dhEile diRigesqhacewr the
explain'the invention in nore detail. The foll ow ng

mpbmapfaialmvm&ﬁﬂﬂkmnﬁs are given to enabl e those

ski | I the art .t

1541 e F 0GBt R FLF R L e
hONWRIVET the ligventbn,| drrd ﬁr@ndnm tlﬁamﬁ;salhythte hedagespldnte efl the
enbodi nents, whi ‘ch are intended as il | us%lr at i On%é/OfF .

moweetlécslﬁé@tgs%?lﬂt %EV%%%&G@&%?S%?HW hybiz
| t

SPRBLTRIVA (R ok Y BB MBIy ROl Tl prtRe

i Howredd goms to the adding sagnetces bithe AJRM of thisdaventiomion a\fmagment

beco arent to those |IIed he art om. t.
gl P T e ERLFIOG A6 ik ROGRSRIDR 106 G RSt eicor

kfu'.lacig ftRﬁh% tlﬁ:!'cé’of' AleReHP tdtal ducWid fidy drie HeenRE nefy
the appéended cl ains. -77- MPLES [ NOTE: Unl ess

dctelwtrwztsé aspessayddddr hyheidération éssuch preesnunber i ng of

speci f a acid re due
[0155]Exarrplf§ hglr}]%urﬁjc@%ﬂraﬁ’c gﬁie extpﬁ aabgﬁ Hé:; reeé}rlI?)Ecg’;({ugys Hﬁg
EXANVRI B vl i sl SfoRBrhniyié Wms@hmbtsgnmo&saymshm
of Reconbi nant Anti body B-mig [ 0205] B-Lyl expr ﬂ%’d
S

hydioiniao-pescinitaiien.ergy ot edapmnu%%ﬁﬁ%}ﬁrﬁnﬁgt A
\A@Am%ﬁgt!eytt & e %U.C% %( f‘ 9’1@ %S&OW h@'@évért MﬁOﬁ’gS/ °the

arve at ed usi nga

Qetgeion BRideasylogicalily &dtitve geﬁ\#i@dlﬂmIEOdl ng the variable
i ght and heavy chains of B-Lyl were anplified by
RT- PCR. The RT-PCR reaction was performed using the

f ol | O‘M}a& SRRALE % OBABME PRy fiRkeadsbi® ;Elﬁf%egt%& Feihbtesid
cycl esﬁ%#u %ﬁm‘&ml 295%3& ﬁ?bﬁfgﬁh@?ﬂ%&%ﬁ 72 G and a

final elongation step for min at 72 C. The expected

[0156]Si Z€ Ofn préRrrBLBmPsdithesissthepresanhiventigtiployidgeplycoforms of
el ectrophoresis. The PCR products gere cl ned _.into .
sthmam ABMs hayling pbsteniallydbesappabadige éﬁ’f‘ei 15 o6 e e

We.r érlt & ooRl &%ﬁ'@y&gﬁa e@&q Deavy fhakdh gﬁﬁﬂﬁig%t%ws

i ot or construction of chimeric
Bddpyhdedix joekbsial oytotogicitpr Glysysplatien ienginegingl ofsatibedice bas

and appr.opriate ictio ifes re S to the
e oSkl AFRGTIBGA it eRok. st e iPpipptpted
fidgh v598fdddtR YL R0@firtdpe correct DNA sequence

[0157] Clinical trials of unconjugated monoclonal antibodies (mAbs) for the

treatment of some types of cancer have recently yielded encouraging results.
Dillman, Cancer Biother. & Radiopharm. 12:223-25 (1997); Deo et al.,
Immunology Today 18:127 (1997). A chimeric, unconjugated IgG1 has been
approved for low-grade or follicular B-cell non-Hodgkin's lymphoma. Dillman,



of the variable chains, they were conbined with the
correspondi ng human I g3@ constant regions. Once the
W@ewesn4488y e constructed, they were cl oned undePCTBRO4x103896
of the MPSV pronoter and upstreanof a synthetic pol yA
site, using two separate vectors, one for each chain,
resultingin the plasm ds pB4R 808 (heavy chain
expression vector) and pETR1813 (light chain
expression vector). Each vector carried an EBV Oi P
SEMEEPBrhet- S8 RAVRSh ki 2R3 L LS @9%! whRS ariiRd uﬁ&ﬂ%%ted
co-transfecti ng HEK293-EBNA cells wth vectors p .
808banbupeETRd BBl tasgatigg solidbrsagiritmors, has also been showing

PSR RSB PERGARCIFRE] BREE DS phRiplog, 2448
PheEph@beTyTelhoshtigeR bEthuRI t60dhABe a@ql[i)%gy ekpmibsed in their

nonol ayer cultures in T flasks using M cul ture,

risshieqityss st st predithg) antibadies mediatepetenfiiraon desiudtivachyd

th . 0
00 ) 0 I 0 sy
swill dthe2dintve wpsciliefties eatdnsibgat éffsrtornfuhdtions aMVENTicient

Fhovey o beoleRIRBRL Frosienal copcer GsPEl-af L) Serge

! " : 3
D PRSP P 1401 PoD) HoTRIROEE Bt bt s, Bfunct
atytlokimxd terapgss puramdy ddingyestady i Additiah ofcytakings cph sidmitdte
] i vid Ily..b the ligh h
iRt dpredetrTdacion e oy MereasPRln R RN
aglghig oratie 1aﬁﬁ§ El}g}&lb];@gté@'m &t a14&Qmptr 8011-B3 $1997);

i
sol ution, 469 OrM HEPES, 280 M Nadl, .5 Ma
HR@fusobtuel,oh Iatmynatier0%9:W84-81 449%0, ADELd 3 Ariicdatiack| gp

for. f . .
e85 Bel S0l b ARE0 R UREM: ERTRR SR el S
SepRlageRioa dF dYiolf hnt26dRESDea bich] alltean dlegt TodaT I16H12H(1997).

| ace of the existing nmedium The cells we incubate
015801 37 @ AitHGPUHBIerR T HETSh (L RERaA G Y Of

r&r&lo@ﬁlglgtg .Igalgnis %@%ﬁéﬁ%{f}ng %’ ! ﬁﬁ*fn 811*‘F1e%ﬁ%8§.i Poin

unmno nt1bo e cells were _
t erpiisdng eildien hyverdhbhvnahdt FoyRiyintexqt esthithalowec himgs region

ke S domaiie 190 eeting et TSR ER cbifaneyever

Ir R bindi MBI prQehde@dTefi8ssh8chattiédtohlehtly attached
pfgfg{rg1%§1?§€§gk%q§1}%§$ipgogy eexprlg(gsgi on glpE'IQR1808y%1na§ °

pETRI@NSyryedAen 291 indhé GHR ovgi@n und epol ypbprims. 157:4963-

HENERE) e bRarddiodbon Pard Pt [ERPET UBTS sbigesing
I 9P eRhdrValigbsaddhafl@y abd @@gﬁnept{@nscﬁtﬁcﬁii&ﬂy Suptsuatathe
was harvested, centrifuged for 5 mn at 1200 rpm

f witdrastion sify ontheithe alzesesrharifdeig aequingd fomaintpinimaciive 4660
r and -k ' . | - -
LS, RSB v
Segtesreibalexplorcdrmiaagemp o ticshaphe affimityaif thefinteraction.
hr omat o%r aphy, catign exchagl(_(;e chr omat ogr aphy, . and. a
I

[0159§i ze eRBHgsmHeqs ermedyiodlhpked digosarcharsics 8y ehe sEe™

c -Ph [ ngl N : t
oA TRt Ty SR LB Ao ) BoR opeiRted & o
apdpuboidy qighicofarmamiticisshda-the sese silpreptidebadibdye but have
concentrat.ion was, _estimajed Usi Hg a1 sge?t r ophot onetﬂ
t glycosy. e

f fiteranh e OHBRBFURHEES atttashes iy ation” sites.

oligosaccharides normally found in the Fc region of serum IgG are of complex

bi-antennary type (Wormald et al., Biochemistry 36:130-38 (1997), with a low



A i gosacchari de Analysis [0209] digosaccharides were

enzymatically released fromthe anti bodi es by PNGaseF
wale@sssdisen, with the anti bodi es being either PCT/IB2004/003896

i mmobi lized on a PVDF nenbrane or in solution. [0210]

The resulting digest solution containing the rel eased

ol i gosacchari des either prépared directly for

MALDI / TOF- M5 anal ysis or was further digested with

EndoH gl ycosi dase prior to sanple preparation for

BN £Plof T Bsi Aiiead cycArit blgctlﬂgﬂa&eﬂyﬁgluaﬁamﬁiee(@wm; hath
for PVDF nmenbrane-immobilized antibodies [021 ] The

w@ﬁable@ﬁeg@e gétevmmal gﬁlmt@syiﬁﬁeé apg eqye Hropeadptiqn. NYases stedies
e A e AR WG oA e

t\bftmughb bl sRVhiridedshs. ahendd iah O/ Vaetuuol. APPUDE3I6H 61996
Mul ti screen vacuum mani f ol dﬁ%l(M I'l'i pore, Bedf or&l
[0160]\ms s ac HipsBpss) of hewpstemisrivedbely litee WS én pepdemia

TRAED S PP TS B

Eiigdsqudh&ide)deteBainantsno BOsik8. fafsempicssedyin tese tablited lick,

Serevin S ting Fi AR e ThisoaeIaty i) PG VG
a&yd Rck%%gﬁﬁf?{.@/rﬁ@%lm (S04 EHURREAY, iVRad18Ckrit M obSerid thabd

The reduction of disulfide bri dges was

p@t fyelosu:- mvdmd; huroanizedd BG1HCAMPATHMH) ¢anried Abiseeiong
i and | ncubation. at 37, C f or
IO Pepisciar SHCOTa e e et e Y22

t {1998). Hmle%thewaememlnubdma&rea mstofifarwelximallh eztweADs:c
were washed three tines with 300 nl water_ befo

prativ ey s K\ YIRA Tel Bosyibediny peadnend B stendard gell émﬁ%. but at
M i odoacet d
AR 0B e bR oo, O rmar at ur o h ¢ hi
[o1611dar k fDiie CANMP A TI2 4] geAfis mormahy prexentret High kivelson Iyteghoma
IR O L e
V\ﬁ§ec%9§ dibg b'ISif%'f}?Qz af OGBzEﬁM%%y 9@@913&92 3@9@5) e N-

endogl ycosi dase, I ncubat i ng % aqueous
slotketli g}yc«zﬁqumohypathyhpyarlmsmiog\ eGBNz\CauS raddﬂd by GnTIIL

t r e for ing reagent was then
r’g‘%&g %’ﬁt?élgﬁ’zu@znﬁ}oﬂ Q&g "by three washes with
[0162]300 i Pﬁéafoag stucﬁleﬁdgéh a%higldhhﬁ@bd@Lprma@@HolcsleﬁnMaewas
rel eased by addition of 2.5 nU peptide- | ycosydase

r@vnoudm iebEinearnd & gxuesss B ancpyRasl makaéﬁ iogyrdfferent

Oleg’giy 5% ong(?%}%T(}ﬁ‘n% %Qen%@&?rgan%i’ o &1 VRIRYER Pa?éhncrl ‘

poten arge nosa e residués, I'n a
vpr: UT(E]SI‘,‘ (1239)‘)1 Tinis 2ppdabia Eaidish@HforOhe fivbtobat iaongwass

e b, oG 0 SR R el
A RS SRS i, ey RO

od fidgmentahekof witls theariddinp epevificityad thevowbat 4Ly bantibody,

hours at 37C. : . .
having afterez glycosylation resulting from increased GnTIII activity. The

increased GnTIII activity results in an increase in the percentage of bisected
oligosaccharides, as well as a decrease in the percentage of fucose residues, in the
Fc region of the ABM. This antibody, or fragment thereof, has increased Fc

receptor binding affinity and increased effector function. In addition, the



Use of Endogl ycosi dase H di gestion of PNGaseF-rel eased
ol i gosacchari des for the assignnent of hybrid bisected
wobkiogosmschari de structuresto MALDI / TOF- M5 neuP@EIB2004/003896

ol i gosacchari de peaks [021 ] The PNGaseF rel eased

ol i gosacchari des were subsequently digested with
Endogl ycosi dase H (EC 3. 2.-6696). For the EndoH

di gestion, 15 nlJ of EndoH (Roche, Switzerland) were
added to the PNGaseF digest (antibody in solution
NR{IRidn ab A%edted fo GhiBod frhgiaént \vall UiBioR fprétBins comprising a
mcroliters, and the nm'x was incubated for 3 hours at
3%gon Erad i-quivalene b the Fawegion pbinNnpragishulipéicosani ne
resi dues of the chitobiose core of N-I|inked

ol i gosacchari des. The enzynme can only di gest

ol i gONEH¥AGREti AGpERSbnNYDABM stPreducel easdingwh dreddsthods
conpl exrihyRReidngosacchari des are not hydrol yzed.
Sanpl e preparation for MALDI/ TOF- M5 [ 0217] The

enzymati c digests containing the rel eased _
[0163]0! i goSHmcABMSs®E thepeesent canibisarsedialony todarizetrand dgll Buipr gells

rooom after ¢ addi tion of acetic.acid to a final .
CBNEER frg‘f i‘sbé:ﬁéfcaﬁ Y Ogntpedenec WIRCLED Sl P RRLpgiate
tHEQHAR; Qg itho Oat BathR BarShon@X FHRRERpIES e M EMERRDEXSed
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ABM and such cytotoxic moieties are made using a variety of bifunctional
protein coupling agents. Examples of such reagents are SPDP, IT, bifunctional

derivatives of imidoesters such a dimethyl adipimidate HCI, active esters such as



determ ned by plotting the ratio of CBcells to CD3 T
cells.-82- Binding of anti-CD20 Antibodies to Raji
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[0169] 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 Therapy", in Monoclonal Antibodies and Cancer Therapy,



framework region 1 (FRI'), or framework regions 1 (FR)
and 2 (FR2) together, could be replaced by human
wa@niosihemyd sequences al ready havi ng donor resi dBEB[B2004/003896

functional ly equival ent ones, at those inportant
positions in the natural human ge nline sequence. For
this purpose, the VH frameé®r ks 1 and 2 of the nouse
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respectively, using standard nol ecul ar bi ol ogy
techni ques. The resulting full antibody heavy and
wo c@h44shai N DNA sequences were subcl oned i nt OPCT/IB2004/003896
mamal i an expression vectors (one for the [ight chain
and one for the heavy chain) under the control of the
MPSV pronoter and upstream68f a synthetic pol yA site,
each vector carrying an EBV Oi P sequence, as
described in Exanple 1 above. Antibodies were produced
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rapidly progressive glomerulonephritis and fibrosing alveolitis, inflammatory



was a Voyager Elite (Perspective Biosystens). The
i nstrunent was operated in the |linear configuration,
wowdok/oassaccel eration of 2CkV and80 ns del ay. BXT/&B2064/003896
calibration using oligosaccharide standards was used
for mass assignnment of the ions. The spectra from 200
| aser shots were sumed to76btain the final spectrum
Anti gen bindi ng assay [0228] The purified, nonomeric
humani zed anti body variants were tested for binding to
hid bR CRR8h Q¥inRgininabrg Skih disthRb B diRd SRtia &Skl Bdeisiafibs
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warm blooded animals are also included in this invention.

[0178] The subject invention further provides methods for inhibiting the growth

of human tumor cells, treating a tumor in a subject, and treating a proliferative



| ayered on Hi stopaque-1077. The gradi ent was
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w@ Rop/owdsshout breaks. The i nterphase cont ai ni NBCT/IB2004/003896
PBMC was col | ected and washed with PBS (50 m per
cells fromtw gradients) and harvested by
centrifugation at 300 x g-fler 10 mnutes at RT. After
resuspension of the pellet with PBS, the PBMC were
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The assay plates were incubated for 2h at 37C. Killing
of cells was determ ned by neasuring LDH rel ease.
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(01821 ant | bBEFBREUE T PY SN B AR PO 1B
é/s%} ﬁg&g&ﬁ%'d%e{"éﬁ By rbfR2Add. Thiepwinieptict d@cmrsmqu
ant | I es was asSayed by incubating the anti Ig&v]

amltltlgpbmfon(mkatlum mmpngsm@ﬁwmgmnstumnabe%%@é‘i aqefptea heQ

it 2Pt b S40Ro8 P arfepPhulad B BE 500k hena
%ﬁﬁiuﬁw?sh\éﬁ'lﬁe (Sfttaflor}@ﬂrs\étohfgeéfWS% BnbBepani- @Dao gomdlabgn
FACS. Assay was done in triplicates, ll[“ Qf“%cgﬁ) %th o0
pEinprsest esarnp@ses;loﬁmﬁwlcwéwbrly 9ymepnk § gide
BRBEE-aR G, MuPRABL O, TREARL DobisShal MERADS iRt
lfcﬁd Hieetbn, pHGS Tahe preséminveatiyn, REFUKANS willibe sptituted by

hate buffered saline. Positive control ( maxi mal
1‘6§|’f the pesshEMNE Py cr onol ar of the strong
apopt B Habeal Br fRllanedeSddhtisis@attbn are
[0183]D| scugéb Ih{ggzsgrfm%gnparlagon o¥ t he ELIblfndl n% to hunan
GERpibadini \ga@mmsahﬂubbwphﬂmeém@t@tms ma bpjpgrongityied

elther C Wi t.h ech|msr|
%E%gﬁ ng 4oy 8 }Hg%fé%ﬁ]ln coficer rgx\?lgﬁlga!rnd V&h? écoﬁ&f’ﬂu@d
Ifﬁ%ﬂétfo%qn 8 by hdrhintiéreg b@cmah&sﬂs)y toahé nidnemglac eatmhted
I meric antibody chB-1yl (described in Exanple 1
dbeue) shows that all antibodies have a sinmilar EC50
val ue, H
ovsary o ool FO0 RSt 5yt bbe R peSiponnd

Bs Heiesédriy gor the ib)artldﬁidﬂhhdlcamnbﬁmg wtdted lprsﬂa@blyf thgm with
B- HH2 and B- HH3 its partial] \R&Jg ghC%ﬁRl Rt
rcegprmen(%bfétvﬂéf‘éfth%dpunemd"e’é%ly e oRE R

ay (!egﬂﬁlflE} { Tarfhs ﬁgr 'vg% 28&1di5ak ﬁéetﬂ WHRBlotRgapeutlhagent,

sition 28, the conplete
a&yd:’kﬁfe drhﬁummnphmir@sﬁz@mgemr(e gi wm)whlahtactfsmn T cells, such as

S elsRnaron a1 Ay Tl TS, O R idn G LEA-D). The
Cé'ﬂ%cﬂlyé aRBE YR Q)tthé? Q@¥nt§ m@ﬁ\@ﬁls IS Gencint af yintagomst

binding activity in the B-HLI construct, and about

habdentih thefortbilatiom gh tnpeeiidisopse andisoeder orEeatyeRs apdpther

B- HH ared to

?tPrS S n% d 8OOy TE?% Bé corfh aﬁl%"%aslg o%}aﬂg%&é%a% s vith
f{aRiEMRAtich ﬂﬁfdsV@du%ﬁoﬁﬁrélhﬁefbmmaBﬂﬂt fedrasls to Aﬁ%ngf the
ot her differences, position 71 (Kabat nunbering; Kabat

ﬁmcttofomemnl%@lrd@gwﬂds to position 72 of SEQID

[01 SS]SIIOf f4 22%@@59{9 mEre'El'%%ntsCIﬁQ}%lch?et en'trﬁp;?edsiﬁ fﬂl&b@:ﬂ)sules prepared,

for example, by coacervation techniques or by interfacial polymerization, for

example, hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloidal drug delivery

systems (for example, liposomes, albumin microspheres, microemulsions, nano-



indicating its putative inportance for antigen
bi ndi ng. [0238] Wen conparing the antigen bindi ng
waelau0a/00f859i gures 9 to the BHH2- KVI, BHL8- KV1, PEmtB2004/003896

BHLI | - KVI variants show t he best binding affinity,
anmong the different humani zed anti body variants
tested, to human CD20 on tTi# surface of human cells..
The differences between B-HH2, on one hand, and BHL8
and B-HLI 1on the other hand are |ocatedin the FR and
?%m’i&%&’ Hacnoe%sﬁleEWrtlH nﬁhloeﬁllﬂ[sﬁﬁls GRn tdrhhigged dediseload
conpare . 6, and 60, which are
o R emmimgien eEhmamudpaigﬁcmnKaibb&th eqhtwn \/@ﬁS’é»eA Kith 41930).

nunberj e readily. deter nedb

101861 gy | | ySusinefaelsesy PSRRI tEh e Sl R of
%ﬁ&h’ﬁ@@ ?eﬁee@@ r h}ﬁgﬁra 161N 1h&lﬁdéﬂ UdeRiipdfidalsle amm epfaslid
the conpl eteB framework i s human VH derived. B:HLI

hyidwpholie pplyatersaonisining fegmiggorish whichmagness g Bithoorm

1i h
ﬂﬁaﬁ% g%g‘ﬁ?of‘zlﬁtlg:’ | Sortm erlgé]gg syﬁ?&ﬂ% usedi ﬁﬁ%%élbw

SRAHEAC tickidst pdlgéstersfyl hidr@d]ls foir Nk atripde, apily(@-laeliak yethyl-
residue in the HH2 con

anethestrlpiehgs RebE T CORP D :p%iprlmgi% Ut 11‘§P Ay 3.4t),
g%hf]%ﬁle‘f%f{%@lﬁ tafliO&hd %ldfy%ﬁl&ﬁﬂcg?&aﬁ%%[ﬂeéraﬂbﬁe afliene-

ramewor k r'esi dues, of which one or nore
wiihyl acefate)edegeaduble lactid geid-dhyaudic nayid shpalymersosuchhiss the

T RONDEE AT oy e rapiostig PHEor o R bRl
Wctded PB Bime?fand RApAHIB AcASE)Nahd PElyTBqUYSERIY I budpic abid. s

construct shows greatly dimnished antigen bindi n%
[0187]capac i The, focreslptwres thdgivsed Sirfin eeradmimsHatioemyst b StgHey

t { d
e AL T SRS e
[0188]!30SI t | PR nRutidndef 1B invehtioe fiay dle ipasatibtgof desagedoints

Is part of the Chothia definition of CORl . [ 1.
Wiy iiokdsbu pre T ARMEF 9 h@mé shIRsr SRR BDI Pl

ovércﬂegé % §1t5$é?1<%<g21§e1f19 Cit | uﬂaé‘ HPle@rQQes%lésY lipHR@AeN,

an re are-91- i nportant for
binddhjectable oﬂ%ﬁhbl&l@cﬂuﬁdehé erwuatl fmependMWKﬁmode

CDRI, full K Kabat C&E’Z 12[ L}I Kabat CDR3, residues
poredgppisigdipn ang the fherapgllic aBUCHORNot be repl aced by a
[o189]t hr eo”rﬁheéonﬁﬂb‘éuﬂ{%? of HR8nRRHoPaRo ?f&&a&?nﬁdlh@'ﬁﬁvémloﬁhal

| esser extent. In addition, Kabat CDR3 and all

cplnomicaticalbsicteseblacerrian and adinvansy kaown g thepfrh gReyas

back nut at i ,
e SRR O on aeiers Aok By Ay SHafE, sy
%@méseglymha doftlbl aitl OphssRPO Rirbate,san(l shiguisreslectrb] ytes

hé nost potent variant was humani zed B-1yl
vauchas pragppipe kMiat¢.even nore potent than the original

[Ol90]§2§uleﬁlglé atqqg%t fif%e% e B 5 &R Rﬁﬁ@%@k} @&%ffé%}‘méfﬂ Fh the

o ri UXFTB

hplmi 2 cMadolpobisiondef thdﬁhvmﬁmnodep&hﬂs&)ponhhe sexanity and
recover the increased ap'ogeo& S B-HLI to B- HLl1 i
(@@éser%th@) igRa8E, BiHRatiGHE K Sgally %‘6?‘?&?? ta irpatpgyl and the

itions
Bl AR ol ARG IBRE M Sl OOk Rt
aﬁﬁdu@ﬂﬁb titkéagd ta tiiesiBiHvidiual [Bitleidt. Niceertitelvss, ah affacmvzeldseB:ﬂtm
variants that .do not i nt.roduc ddl i onal
s BRfDRAREARS of HtRY etton SY g SEreTe %@nﬁﬁﬂﬁﬁf’%ﬁn@ﬁ@
At iRy Rgkhat it 1s a type



Il anti-CD20 anti body as defined in Cragg, MS. and
A ennie, M)., Blood 103(7):2738-2743 (April 2004); .
wo roosierssd ore di d not i nduce, upon binding to BDR0B206w003896
significant resistance to non-ionic detergent
extraction of CD20 fromthe surface of CD20+ human
cells, using the assay destirbed for this purposes in
Pol yak, MJ. and Deans, J.P., Blood 99(9): 3256- 3262
(2002). It certainly induced significantly |ess
[0191) esi st @he endlerulvsrdes@ibed Hiediehgsbe fxh vadéty @f dobadedens

t han t.he 9(\:?2%% anti body does (a3 ot{1e_r anti - CD20
awg}%daglu (O PRERE iliaiteddtaqlige SOtuboRs T ssRelsIonsy jablets,
P, R, ) 3 .
i glg, IpidQ»deﬂé'P s&@%ﬁoﬁ%@ b@(ggm%ft?% R%E%%rcaaﬁétﬁese)ﬁ?eﬁﬁ&gv&gpl@s,

anti - anti e Ized B-1yl di
nbposoree, and ynjsdtaié 61 infasibleso pibas@he prebutied fard depaids upon

activity .and.certainl | ot conpl enent. medi ated |ysis

aﬁ‘?ir’%‘?‘{efftaﬁ%‘fpli_ R ﬁéﬁﬁ@%ﬁ%’i"%ﬁﬁ“&%ﬁ% (chineric
[0192] 9G  Wrhd chHeMtidREonSRAUBNEEABR bﬂﬂeébr@m inveRRS eIl be

I nportant property of the humani zed B-1yl antibody was

t feamulatedndesed cangd admninisterédnintahfesthomoensisiant atilraogd miedical

a . +n.this S CD20-.posi tive hu cell Daudi
e E Rt SRR AR R B R Forh bt Fng TR i s R
2disbraur 1seidyd tréhfedCtHeadicalo@nahMbsaratddNtha clifiewahdifon
cell incubator as described in detail in §Deans )

r fthe Heayual pationt.thecayss pibe isgase ot disprden thesite o dglfvery
L N
pethed Faekors rkmotyat toomeditalt piaciitidress. ViBireethaapeutivatigreffective

identical .conditians but using the antj-CD20 anti bod
SRR Oty draRer, 6o Dot EBIITE ik hp 8RB SRR
heyisriefatiopgubati on, the cells were inspected visually

using a mcroscope. It was found that the humani zed
[0193]B- | yI Astai grmeipl ipeaposition; therthetapensicyity effaciiyeegaeuindof the

i th bei i gni fi Ly .l
ritoE AR PE ST ORI B hed S TR
azdlinid/IoR of Padert WOAy SYEpht Yrt dhyt RathatHel BPRYI BRfiA1Gange of
anti-CD20 type Il, it 1 nduced higher |evels of
2B REOHET s gapioe 1988¢ of absuhiimt0 Belkes were

I ncubaf e | s Z I t] lve
[0194]t 0 a c%nn? rﬁg}?feﬁﬁ% %&@ggﬁﬁt’cg‘% gg%i? ?%lnéagog%ﬁ X’gfnt%hég%é%&
C]hﬂmaaﬁiadbahgg)d}a&mitdbm:}owgeb tforisdletndri mb?ﬁtgﬂadeahmﬁoﬁpare,dfor
rituxi mab. coengi neered var, ants_o e humapi ze
T B 4he SO OB FPE g0 &ﬂf@i pP &beity O&fm@mr?-u fn-one
IERENELT ARUbSIRSLthe aﬁ%hga{ffeegﬁ m%%ﬁ%ug%wmmended
genes,in mammal irfan cells. This ed to an i1 nCrease In
t foe RTTHEIANR. Bér axempia, ons ylaxtadthimibtiey wsthe phtaarit dBs or more
attached to the Fc.regiLpon of,t anti bodi es,, i ncl ydi n
BT S g ol e B hee. WeriGe disedr
dRSRE H4A86 fioth a\%a%g@% Qb bt 2850 e mE ol &ampl® &om about
gl ycoengi neered antibodi es had significantly higher
I ﬂ{@llgémoﬂb abpudi0Rgng/m human FcgammaRl Preceptors (Fi gure

20 ADCC activity . |l (Figure B), relati
0195 ) oftofRyes B Pk adniRustBre otihofBalose (o tesintd
GRB3wad biy@edYor nldie stibkegidnt @dsdds)| Whertid iHeody/magsalo$ the

nore potentat inducing human B-cell .depletion in a

viBibedpindheisubsesagnt dosefa) excyeds Fhamg/me desmafiths antibsdy in the
Ot | Thi t , t
ﬁ%ﬁiag ?9%@683 h%érse"mélé’ @Eé ﬁ%lpgg%’ts:é g%aéf 1 {egpes fgm about 20

I neer y an
ghgerabgboeesethy/er 6.onfreh abbut SOheg/u’Ye sngo@es/ed) and
anti body was approxi mately 1000-fold nore potent than
the C2B8 control anti-CD20 anti body



in depleting B-cells in the whole blood assay. This
conparison is inportant both for the

wmemwsgi4ssoengi neered and for the gl ycoengi neerBGI/IB2004/003896
humani zed fornms of Blyl antibody, because it showed
that in assays that conbi ned Fc receptordependent
activities, such as ADCC, ybus conpl enent nedi ated
l'ysis, plus induction of apoptosis, that both forns of
B-lyl were significantly nore potent that C2B8,

afht Rabigludindbsd MayBe af thBrange ﬂtﬁﬂﬁb&ﬁ@ﬁ@&ﬁ%ﬁp koY ah ANR000
c]gggllbzterrent nedi ated lysis activity. The ADCC, Fc
r d

or - dependent cell killing activities and
apopt Ogk S [ [ resent 4.n this [ .
0196 vi 2y A R oL bl R B AR St o

Faugrichtateabo ftherapeiticeli®paioh OFhekeystaetys inelddtibdan &propriate
g coeagi ‘r;;er_ed .and non-gl ycoengi neered forns of this

t‘%/%é apg sghgdulingys therresbayiaiped.caspggicated aRpys Fopexample,
[EBI Re g oSSR KT M ALY
aqputstdssiasesi Tiololothindghe mhsirffidacionoiesiHts; dapgndirgsreitie disease or

variagnt, and with .all variants hein i ghi fi.cant.l .
i, i itainict i el fiotsot Detae sihdliaghasis
NEpEARh&Nor WecRRBRB CEUhB UIREIPbE IRBEHEIRIARLRNE durin

i nduction of apoptopsis nediated by type 11 anti- CD
asissteas of theglispgse wrdisandeaind concomi t ant bi ndi ngt o

ot her I espn the surface of CD20-positiv ells,
19713, " R KB SR e PSP Rl Rl ofimedts,
| inplading Ntpafdhtepsl] t $ubchitnédds, tiefefineall Np@apdiionh®, and
denonstrate that anti-CD20 anti bodi es of type Il that
Haenasele A0Gb gilasaed &9 lpoil ER@PROSIBPIeEHY O eswent tialesional
S o E _ 0 . udi
ABhREAT | Daiticf, FEnABR AR iRl 08, - Bliiegous
dotraarierigl, inkeapeerisdrichl, oalliscut-meouwsdadminidtratiog Iapaiditos] she
even hi gher than the non-Fc-engi heered, and homotypic
aa&gargsalé 18 .Su%%c%?% fb%ff"énﬁt“ﬁ%gl’ Pike i%fufrlﬂﬁ‘)c?r&-’a‘ﬁ‘ttgg%c)f'
Vo4& of$hd RRhSoRde ' ok Regy idnGe
P B PGy e ok P ey P e Ridng most
quelerbly intrEegmnsaiRubtipasons Mgectiehd, depeadingiepatt ¢1f whether
than.in.bl ood, .such |.ocations are, for exanple, |ynph
ntg%l%%n.lmfsgragﬂ%ésebrfegeﬁfl?%wg; t he induction of apoptosis
[0198]by t heD@NthayCladRidstd bady éoﬁrgﬁ)‘uﬁdémbﬁ 89 WGiodxid Qents,
good efficacyof tlh_e anti-CD20_anti body the?ﬁapjﬂi n_@erls
Ihgmatherapsutic agonts; HRMERQSHPRTEFHvesigehis ARtobPgkined with the

i i - . e R .
TRLBROTLR Y e B R TRy v
tsepahteeotmditicistoriasingie plitirsaearisalsfoahulaton, had @it ive
arthritis and. | upus viaaBcell depletion approach. The

RIS LRI IR MYeten prsfaralltheRiy # HERPoRPE etle
f;hrll;)tﬁi?@?fau} heive it %i%ltafébh?@%k@ﬁ ﬁ{eﬁ%imgﬁal' cti@ﬂlte%.' CD20

ody  can a e a very inportant atftribute for
[0199]such tihewompd bs.cldar rilmdtl e dbkre of ¢dbucadpasitionegf tlgi inbention

conpl nt, .nedi ated lysjs. activity aof this type. |l
SR Teoabp BehiRYS Bieh ey B NEAEHERKEH WA IHE G dmization.
[0200] Eg - er%%%xﬁgndé%itﬁ%é BraEﬁ&: 8t 8 iﬁ@eﬂtf&ﬁoﬁﬁﬁ%ﬁs g%la Eal

npl enent activation by anti-CD20 antibo een
corTee msydnt anipifl chmier. ddsdipid camdesmaybé e phospholipid. Further,

' -.ef fect s- 94- T 1S DIS:... An.i | at ed
3 Ghifl e B8t a2 o g0 reiea i the g s e be & e Gtestt o
tug€d 10T EH P Gt EER Y B sBbstaneEBlaballd ihe surBfe@tension of a liquid,

generally lowering it.




IDNO: 6 and SEQ ID NGO 7; and b. a sequence sel ected
fromthe group consisting of: SEQ I D NO 21, SEQ I D NO
WQ2008048SEQ | D NO. 23; and c. sequence | D NO 24PCRIB2A04/003896

i sol at ed pol ynucl eoti de conprising SEQ ID NO :8, SEQ

IDNO: 9 and SEQ ID NO :10. 3. An isolated

pol ynucl eoti de accordi ng t@-claim1 or claim?2, which

encodes a fusion polypeptide. 4. An isol ated

pol ynucl eotide conmprising SEQID No.:3. 5. An isol ated
[0201]PO! Ynygl gat é)%ﬁmp%’%@rt é'lﬁ%n§59 P d\é@ergé]nt lﬁay BB 4 pehivhiRd

pol ynucl eoti de according to claim4 5, wherein said
|d®mlrme dExmmiplery of @otiode datergeies nacllﬁdfs |b<uh aprohgipimited ¢o,

| at I d
abishtyets Pelded ovbien: Lo Stodt Ta9 e s SHERERian
SRbfdoleard) @ﬁjd alﬂPTMfHﬂC(!f(ﬁ‘ékhrﬁﬁleqﬁﬁ@@ ®R-238918ADTriton A-20).
pol ypeptid An isol ated pol ynucl eotide conprising

[0202] a s eq weltmmtivam thy daterg@amay B@% jotttervietergent o‘\@@mm ofan
&
Dt R GhRuaR e Ao HNEL SR e

[0203]CONDr i AddiGordlly Sin2EEp+eMTe mmndmanﬁmpmbyipﬁmanﬂ@ mwerag
t he sequence of SEQ ID No.:|I; b. a sequence

divosrinngAn el Pibis FRpdCHiAR A "hpPFé’ ES (jf GRY dRsmbgane bound

SRS el SO P B

[0204]pol ynUkHeeRkingRs beinp/raxplanghamvanmu ange deMOﬂhel@llawing
pol ypepti de_havi ng the se enc
preperafions and sxanelsy ?ng%enp 158 53%1%38 EBA{?E ﬁ’@'\g}%{ to¥ibre
. %m&@&%\taﬁ@ aRdd Ratheceife fr8hPRweRion? The %%Eﬁltmventlon

roma species other than nouse.

ilmoteats ds paztl lymucxi mosqope by it et enyifisd| ay@@@g@s et gre

t.h

oA oo iR S arieipeits B BeRRorigP g methods
SPsiLe %%ﬁctﬁﬁ@lﬁq%leﬁ are wﬁ:‘irﬁn teakapest t}i)@inyémtdne Ofidedé,
conpri si Q%ICSEQ TD NO. : . 14. I sol at ed

p@lny’nsump a@@s(gf it mgq:rw@n gE@qﬂgpq\‘[@ thosgglescrihed hgrein will

i,sol at ed

RSP BE EPrBERIP YRR R 4 R RSB QRN

acﬂ;&npdﬁymgsdlhﬁir%d Sﬁdlmﬁmdiﬁ@u&bnﬂ&e mosmded toifrihwthis dipseoyse
having at least 85% identity to SEQ E) NO:1 or to SEQ
mf thegippepdediciaimgn j sol at ed pol ynucl eoti de conprising a

sequence having at |east 90% identity to SEQE) NO:1
or to SEQ E) NO :12.-96-



18. An isolated pol ynucl eoti de conprising a sequence
having at |east 95% identity to SEQID NO.: or to SEQ
WO Dos#483®. 19. An isol ated pol ynucl eoti de conpeT/BB200t/@3896
sequence having at |east 99% identity to SEQ ID NO. :
or to SEQ ID NO :12. 20. An isolated pol ynucl eotide
conprising a sequence that7encodes a pol ypepti de
having SEQ ID NO 13 (heavy chain aa). 21. An isol ated
pol ynucl eoti de conprising a sequence that encodes a
pol ypepti de having SEQg g¢4 (light chain aa). 22.
An isol ated pol ynucl eoti de conprising a. a sequence
encodi ng a pol ypeptide having theV region of the
nurine B-Lyl antibody,.  or variant her eof : . and. b.
Fasyapnsh c[@ll%%é&%rﬁ’éseasf%ﬁﬂfk‘?ﬁ’e ?r@éceﬁgﬂ’/itt}ffgn érglgq?lfe??@gg]fc
%ﬂliﬁ@taéiﬁqg%gdf&]?ésﬁ%r@rln tRE fROWiRY ERB&FR%B Qfeefdcordif B the
speci es other than nouse. 2 . An isol ated
dbptmohtsringdgstemnipri sing a. a sequence encodi ng a
pol ypepti de having the region of the murine B-Lyl
anti body, or variants thereof; and b. a sequence
encodi ng a pol ypepti de ppgvipuEtihe sequenceof an
anti body Fc region, or a fragnent thereof, froma
species other than nouse. 2 . An expression vector
r.i,si.n i.sol ated pol ynucl eoti de accordi ngt o any
@ﬁ%ggﬂsé?%P%@KTﬁzs. 25. The vector of claim 24,
wherein said vector is polycistronic. 26. A host cel
conprising the expression vectq f_claim24.-97- 2 .
ALlppag apd %P‘PT@W PR eReNANE g‘PH{’%‘g' %%Iys nucl eot i de
according to any oneof clains 1-23. 28. A polypeptide
conpri.sing a sequence. .derived fromth i - 0
102081 01T b gy S LA e e s e Erh G NP Py o
FBY RRPE Ve -@@amiNe. aRt10GENEs biithdi vighilig! 209k evere harvested

conprising the pol ypeptide of _claim 28, 30. An )
aemditeferRINA veHs m@?ﬁ@{ esing aQHREEDRYAsES T BIdE Kk (RIS epgadime

T e

chis"an anti
WL iPgROrattivi wgs pepfoemed asiag derfdilowing@ondiipm: 30whindh °Cs
a_chineric antihody. 33. ant.igen- bj ndi ol ecul
ot Bedrigiras) QPN oS SaR S B RRLAZ B S oS
3¢ 5 O RPN upe | dMSHoRtiGh HePor 10
T Oy 2 Rl iRl Seflor
paly et t@eTeoenpebtsil sipet dfehe @§Reprodugs veEQoniimeed by gel

ol D PRI S R ABSP LA gy e
tHRUeQuencing confirmed that the variable light and heavy chain encoding
genes were isolated.

[0206] For construction of chimeric B-Ly1 expression vectors, synthetic signal
sequences and appropriate restriction sites were fused to the variable chains by
additional PCR reactions. After a final confirmation of the correct DNA sequence
of the variable chains, they were combined with the corresponding human IgG1
constant regions. Once the genes were constructed, they were cloned under
control of the MPSV promoter and upstream of a synthetic polyA site, using two
separate vectors, one for each chain, resulting in the plasmids pETR 1808 (heavy
chain expression vector) and pETR1813 (light chain expression vector). Each

vector carried an EBV OriP sequence.



37. A chineric polypeptide conprising: a. a

pol ypepti de having a sequence selected fromthe group
w@omsiostssng of : SEQ I D NO 15, SEQ ID NO 16 aneiCBHQ00403896

NO 17; and-98- b. a polypeptide having a sequence

selected fromthe group consisting of: SEQ ID NO 25,

SEQ I D NO 26 and SEQ I D Ne¥8-27; and c. SEQ NO 28. 38.

A chimeric pol ypeptide accordingto claim37, further

conpri singa heavy chain variable region franmework,

[0207] Wher eichisal dBiA KRBy b8 8ondBctHoaMERE0 I-EBNAE 11

position /1, according to Kabat numpering. 39. A
stithmeeciors piBTR p9Btaind eEARA 81 Hising o calbianmgpsphale-traesfection

conpri.singa heayy chain [ ' f

RREPEh TSP BT AL BTBRRE Bihao Ste ATl B AL by e
3hlcRAPpRIsPRatOthettdE COEIN Werelofowr@addhBieatigsnolgyer blturds in
chi meric pol ypeptide conprising SEQID N : DN

T Baslis sHiag Dgl i cuptore mediumrsupplsmenisd Wit 145e B@gg gidl were
0 I,Skn D ' .
P 84 " Ber i e i AR B e R Gpmibtion

;oaa s tﬂa%lﬂ @lfr@i_ﬂliorﬂcglsls %@ dﬁd}éda;ﬁd)umigqf@e lmtahsfecti]mdn idimig
o any of clains - 40, er.ein_sai ' [
RAMEdhcpbrypedipnywpplemented v i ?ﬁtBP‘%doY%ng‘ﬁaﬁ ISkl
SagmLLA, B tcgﬁ?s LR ﬁfa@%l RPhyRE %'ﬁ%eingﬁba%raiwﬁh“ag 59480,
e antigén binding nolecule of claim44, wherein said
anhdgphorehivachighy. Fod eachiT@5 iflsskato bartankfoctyd, as6lutiphef DNA,

tibody of claimd45, wh [ ' ti.bodyi ..
el o ety o e S SR P Ty e
Véﬁﬁ&lﬁ} Betsbtnd HohPadheavd chsBRpZedoRREdOR A5 A%f ABM
The anti gen bindi ng nol ecul e of claim44, wherein said

Lalgeniutbin didhedding weler to # fnalvodwme pHESP Rk g tkissoluion,

T nt i f iim4 [ [
A5 BSl PP ERESRE BRI Sy RN BIFHG: AR 7.05
Rird26 btk dRi A inehe@fatedy firM048c antieft & starxbdt do@n tanfmelyture
fragnent is humani zed. . An_anti qen bi ndi ng nol e

g

|
iR 4 eZsTh%spwéioa fvag dipred pig 1gintlio D%EWPW@HBH@ pith
gt | | !
e
radubatedat 87°C 5% @0, forhbewil ts 20 Howstthgemedinmdiasgeplaced

e b P e S Lo 0 S e

3 PR Seryihe a0 0, B g st ko

Smd PRER HBi igen 1Hi rationg Fool the wiredustior [o4ithe Slycoqueatastad

Sa%itigoéye‘ c%gtlll;ynla—lget”, the cells were co-transfected with four plasmids, two for
antibody expression (pETR1808 and pETR1813), one for a fusion GnTIII
polypeptide expression (pETR1519), and one for mannosidase II expression
(pCLF9) at aratio of 4:4:1:1, respectively. At day 5 post-transfection, supernatant
was harvested, centrifuged for 5 min at 1200 rpm, followed by a second
centrifugation for 10 min at 4000 rpm and kept at 4°C.

[0208] chB-Lyl and chB-Ly1-ge were purified from culture supernatant using
three sequential chromatographic steps, Protein A chromatography, cation
exchange chromatography, and a size exclusion chromatography step on a
Superdex 200 column (Amersham Pharmacia) exchanging the buffer to

phosphate buffer saline and collecting the monomeric antibody peak from this



anti body conprises a human Fc region. 56. The antigen
bi ndi ng nol ecul eof clai m55, wherein said humanFc
wo e@somsss a human 1gG Fc region. 57. An anti geET/IB2004/003896
bi ndi ng nol ecul e of any of clains 29-34 or 44-56, said
antigen binding nol ecul e having an Fc region wth
nodi fi ed ol i gosacchari des-7#00- 58. An antigen bi nding
nol ecul e according to claimb57, wherein said Fc region
has been nodified to have reduced fucose residues as
Z%m@}g.%db%d?egﬁeeﬂeréﬁo%%%%*sﬁﬁ%d hiingh BecHBhIRRbthEter B6m
anti gen bi nding nol ecul e according to claimb57,
wheahsbrbased @ 28O nnegi on has an i ncreased proportion of
bi sected ol i gosaccharides. 60. An antigen binding
nol ecul e according to claim59, wherein said nodified
D1l PRSREGHE AAGgsiar e bi sected conplex. 61. An antigen
bi ndi ng nol ecul e according to claimb57, wherein said
nodi fi ed ol i gosaccharides have an increased grﬁgﬁrtion
qt

[0209]of bi Ségasacchardisres PRATBHIGIY GBEAEE HERT % i78 e
r , . . :
R PO SR A Ao URE oy v
wh@nieriatie saindohit®act ed, nonf ucosyl at ed ol i gosacchari des

o2 P ot AP LR B2 P han

i 910%‘% Al PRATeR- M anafRisadtw gemrtiémd perged
S%Pec |2&§§§%?§?%§§§L§Pain157, wheﬁginat | east Zoébof
twith @nidgHs glycoradadé esior o tsampiee prepatiatipn dor AaHDYTOF-MS
pol ypepti de are bisected, nonfucosylated. 65. An

?g'g]@n bi ndi ng nol ecul e accordingto claim57,
wher ei nat | east 30% of the oligosacchardies in the Fc
region of said polypeptide are bisected, .. o
rokgaseerbyride edeaseriethad forrk YHE mesniansppghiliced antibodies
accordingto claim57, whereinat |east 35% of the
ol i gospgehardirg®eiwhit h@PVIPF Gainsbbiieh pPemtibete,

[0211]are bi sectgﬁfﬁggf%%loﬂggfgggg%m- 67.€ﬁiAn anti glgﬁ P
B sidordg Mustaehudetis)anembrna giere wettadrwily | Ohhkbmethasal and sl

ey ot g oI B ROt e i wertngbastief gt
%uﬁgplggg LA mamd 18 erib S BEd BRI, SdbRhustkhtk); Thé PVDF

capa conpeting wwth the nurine B-Lyl antibody for
binagbrges wefeumnmshedID2E, tirassdviti 30 @i foedtet. Bhe wgdnwere then

vabe P9 R ke (B g R Trse grvERTT, Bl i,
di g o L : . :

o R0 L A TSR PR

NPheEIEHi @in 18O el wak @ovakiongh tha hinfndnedgapiliing ivagum, and

nol ecule fromthe resultant culture. 69. The net hod of

ture. 69
cthaimensigranees sibseguendlyawashg fwise ratth 90 wo IR iffes. The
reduction of disulfide bridges was performed by addition of 50 pl of 0.1M

dithiothreitol in RCM and incubation at 37°C for 1 h.

[0212] Following reduction, a vacuum was applied to remove the dithiothreitol
solution from the well. The wells were washed three times with 300 pl water
before performing the carboxymethylation of the cysteine residues by addition of
50 ul 0.1M iodoacetic acid in RCM buffer and incubation at room temperature in
the dark for 30 min.

[0213] After carboxymethylation, the wells were drawn with vacuum and

subsequently washed three times with 300 pl water. The PVDF membrane was



anti body. 70. A pharmaceutical conposition conprising
the antigen binding nol ecul e according to any of
W@h@sns1829- 34 or 46-67 and a pharnmaceuti cal | y PCT/IB2004/003896
acceptable carrier. 7 . The pharmaceutical conposition
of claim 70, wherein said conposition further
conpri ses a pharnaceuti cal-B§ acceptable carrier. 72.
The pharnmaceuti cal conposition of claim 70, wherein
said conposition further conprises an adjuvant. 7 . A
R 5a0, A B B e do R AR M o 00
efff e &4 dqueowsolinioneff pplyainyhyeotidos 360atmosi teinparatifre foryl
of clainms 70-72 to a hupan subject in_.need thereof.
Awur. Ahedulecking Teagenyi was BRI E’e/egfgﬂstva%% Folfgisd by

' j : [ a pol ypepti de having
g%%%%?gﬁggég}sﬁgﬁﬁ%%g%ninyItransferase 1l activity in
[0214]an- 10 N-liakedotigosadchiuntdesvert relamsel Hyyadditéon of 2.5 mU peptide-
ol i gosaccharides in the Fc regqi | ypept i
stiioMany bisramhBe Naarneh CRerO S S L e
| NEEGERART NeHyas, "IAGCUbe r8a6R hYY SdterfdY EHarged
éﬁ%@%%@4§¥%$. 75?g#he’hos? cel I of clg?ﬁ1 4? mherei%
sAbtbspahypdnicsideedavd figal volume of 25 pl in 20mM NaHCOs, pH7.0).
gg],4)-hbcety|g|ucosaninyltrapsferase 1l activity is
iasionrvasaieyieeped ts 3 hogts af3d (host cel | of claim 74,
wherei n said anti gen binding nolecule is an anti body.
77. The host cell of claim74, wherein said antigen

bbRgtisaghanderidase insttad fandntibodiys forsagrtient . 78. The host
cell of claim74, wherein said antigen binding

nol ecul e co I ses a reqi.on. equival ent. to .t
[0215) egi orPBToEt (Lm *bg(;?fa%?(’dp'h"gerﬁ%{‘e ith Q'gfmhglogflr\]nG?ﬁF
Mgﬁ?&*d U?A'.)Ci anhVORTs, PHNGIAE fARRGHhE I Hieee HerbYand @hed
host cel Xﬁlblts I ncreased Fc receptor binding
ahfy wad inctmteal foed hbursaf 38°4l.d nodi fi cati on. 80. The
host cell of claim 74, wherein said antigen binding
nmol ecul e produced by said host cell exhibits increased
E L0 ENRGLARR 1RGigBstioR DY PN Al 6hs 808l Fdseedhbidbs for
addi £ 66 rig%?s%tg& ok chdrfleMriQureWRAVIAT DIsrMS

e :
fusL o 0 L nprises the catalytic domai n of
b?qu,tr& 91?&03%%& cé;ﬁ Iﬁegggam nyltransferase Ill1. 8 . A host

cel | accordingto clainv , wherein said fusion ]
[0216]pol ypePid R¥GhseFtrbleased oliprsasasriddsevaBosupisequsntdy digestddorith

d [ f. I (o] ' t.
oerepebstridaselt bEE 3 PR el e miderL dEBian Lo P of Bpdo
8@ ochb &v@iARr18Rd) 0wz lafliled OGRE PN@aE@di@@d’fﬁhﬁtiHo&K il eolution
| ocali'zati on donmai n of mannosidase II. 84. A host cel

amebodiabgve)otocizera Snal vdlemeiof Thimdcrabiei, andctieimizt Van

domai n | e | ocalj.zat i omai n,of .
o et Ryt B Tlebe By FEPARL PR gL ety eliepayine
Ckidu@CSonh e ichBotifseCdord BT RAinkel 8ligbdacsaiides3athgienzyme can
| ocal i zati on domnai n

only digest oligomannose and most hybrid type glycans, whereas complex type

oligosaccharides are not hydrolyzed.

Sample preparation for MALDI/TOF-MS

[0217] The enzymatic digests containing the released oligosaccharides were
incubated for a further 3 h at room after the addition of acetic acid to a final

concentration of 150 mM, and were subsequently passed through 0.6 ml of cation



is the localization donmain of
b(l,2)-Nacetyl glucosam nyltransferase Il. 86. A host
W@ edos/oassor ding to claim82, wherein said Gol geCT/IB2004/003896
| ocalization domain is the |ocalization donain of
mannosi dase |. 87. A host cell according to claim 82,
wherein said Golgi locali z? ion domain is the
| ocal i zati on domai n of al-6 "core fucosyltransferase.
88. A host cell according to claim80, wherein said

|ncreased ef&¥§%?r function is increased F§ i at ed
cfqhangs, resiy rX § resin, hydragea: fosm) 1108200 rhgshy BieRad,

) PRRCE MhoR il 5 PR Sl Sl LU @t
aSwﬁzedlang) toorerdcaviennaBons aﬂxﬂspmtmns Db mixoktas ef thef lfeeldtmg
L%%é‘lfp & 817 SRUED O AL BP0 GiAGH BRFCER e pale With 1
C [ r -
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pﬂﬁydlﬁ@ybanh@ic edeid @hisdo ilnmgenﬁsMeﬁﬁdxg'sztlmwhé wost irnd m$ of

BB T PR AP BE GRS ! Gl ThAcHaBles s et piedish
fy let E@Bnd1 Sval Q}?ﬂlﬁ%ﬂsﬁﬁl tﬂé 5&@1655\*1&9 Ehhinda 1| RFEAGH ﬁlcrysta]élge

apopt osi s. - 104-" 947 A according to airm
wheteehin. sai d i ncreased effector function is increased
dendritic cell maturation. 9 . A host cell according
to claim80, wherein said increased effector function
| Ay eesedsT cell primng. 96. A host cell according
to claim79, wherein said Fc receptor is Fcg
activating receptor. 97. A host cell according to
[0218)| aj m Fhe I%Wé%) EQF§"&?~°¢§ pectiarsdptised e agpgrithe Bwapirseira

@Xg??éelr gﬁ aé @%@58& eqﬂog}%ﬁ% 2eﬂe 1ﬂstrl%$%%nc E@tjg%d in

SiE2 lidearebhiiguaatiaa, myehl ammwiﬁ’ahon of ZORXGBAIR0 WS delayeEmwm'al
ceIJ a PER c R C6.cC hybri dopa cel
o@rlibiation yEag 0@&%%@@5? stendards W%ﬁ}ﬁ?ﬁ By meagi st SRRt g the

| RS ITHRBfeckh &Rl BRI 186k RRMY %fél sERihiddgo %ﬁldth@gnﬂ spectrum
pol ypeptide according to any of clains 28 and 35-41

and wherein said nucleic acid conprises a sequence
epsodi regi.Qn.equi valent to the Fc region of a
hﬂ&@%ﬂﬂﬁﬁﬁﬁ5§%&§ﬂﬂ@ﬂ¥1OO. The host cell of claim 74,
wherein said at | east one nucleic acid encoding a

[0219]!00I ypesgs genchanifé blood from a health?I donor was aliquoted into 5 ml
,4)-N-acetyl glucosam nyltransterase Il activity is

Omfér’%lmeye tubpk Scpult I@Oafolxbmentmtm/@tlﬂ)p@mmle@(leh@& ng/ml
pﬁ 133} 5&%?@ f’({%@{ S Only Were g&d%g ahd ﬁ\g% rbeels ety 1|ncubated at37°.

bA frerDan¥aG 8 bidoa vz ASRERAYA 1 :ﬁ?@sﬁ%&sﬁd |siakne%j$1'tﬁ’éﬁt¥€b§
a fusion polypeptide. 102. A nethod uci ng an

alniliCy emti-0ID1@+HRIg ambdmI:GDéSJf@yﬂ}mgna(thtomﬁlckmson) for 15 min

ol i gosacchari des in ost cell, said nethod
rngl?lstFWQm%% in the @EHF'( Beforrganglysis 000 ail |FAG) ibuler €8BS

L QnBAREESS: PES ARSI T TAFHAL £aRE 6 the tubes. The CD3-FITC

and CD19-PE fluorescence of the blood samples were flowcytometrically

analyzed by setting a threshold on CD45-CyChrome. B cell-depletion was
determined by plotting the ratio of CD19"* B cells to CD3* T cells.



encodi ng a pol ypepti de havi ng
b(l,4)-Nacetyl glucosam nyltransferase Il activity
wan@sn4gsendi ti ons which permt the producti on PET/EE0GH/003896

antigen binding nol ecule, and which permt the

nodi fication of the oligosacchari des present on the Fc

regi on of said antigen bin%hng nol ecul e; and b.

i solating said antigen binding nol ecul e wherein said

antigen binding nolecule is capable of conpeting with

e .urine,.Bs ant i bo ar. hinding to CD20 and

mﬁ‘éﬁd&%"%&f@% éﬁ@oﬁ?%i% Cl"ﬁgisecul e or fragment

thereof is chimeric. . A method according to claimO02,
[0220wher ei 50BEIinTRD fil BACS biges aPBRadontesing 296 ROSUARESmM

fucozélatlon as conpared to non-nodified
seeisanstrersd toaml polvelyteod bee ardihy 10 doldcemaeniyated

o) i A
PSRRI TP s o
olvergosikied ra@dltﬁesulw@ ewveo ﬁﬁ&watedoeﬁ 4°8 fetImsinasabdedudgdly,
to claimO02, wherein said recaonbi nant anti body or

f semtplesrvere Maslaaskt W&Eﬁc&}’uﬁﬁ Wqﬁf‘élleteéé‘F {30(}1&§ foipB3min.
e?r?a‘clfeﬁiq Wk 2 %ra{ed%?fi Bgld c sS\S&‘e ?a(iI(’en ﬂ ?MLAF& §9uf{er 8n
In eg sal e.

osaccharl C region o

1&\1 matilredspreigier Hiabg2tFaTcl ﬂ*a@ih@l@ts %Pﬁ!@i(s@h nhrﬁﬁiufb Research
bi sect ed, nonfucosyl ated oli %gsacc ari des are hybrid

Tlgdoratories; h@d\)a’caé@ddwgldttbe b WetcoiBculygtask ai4RC Sar 30min.

S et B PG TS S PR Atp SkeRAR 12D EOTRATS
200 RTcohBfi®) DYASAGE PRIGASSIYSR By EloRCCBEe o _Bfn@g_g @/a_l\s

pol ypepti de are bi sected, nonfucosyl ated. -

naet¢Totnakc oy plbittingg the gebmrﬂmc]rﬁ@,n fieewenceatgalmshtite Blivodf

the oli osaccharldes in the Fc region of said

Py ﬁ? 8% are bisected, nonfocosylated. 111. A

met hod according to cIa|n1102 wherein at | east 35% of

t he ol i gosaccharides i Fc region of said

pol ypepti de are bisectgﬁggﬁgﬂﬁugosylated. 112. An

antigen bi ndi ng nol ecul e engi neered to have increased
i H@holop Alcteplorhmogsdd by the method according to

any one of clainms 102-111. The antigen bi ndi ng

nol ecul.e of claim 112, er ein said antigen bindi hg
10221} ecﬁ%@ high Bemalegy Bafthy &Ccem@m% B SaFd s dcEigT e

waqlgnﬁ@rtﬁ@ﬁegse@ 11 {ﬂeg@énlﬂgtdqagco@lfeéﬁdﬂ &fm g&ﬁ{%ﬂne

by the method of any one of clains ntigen
tﬂeqmmgs amﬂ picking thpft homan wedutdce thabstoivedshd Mgheﬂt isgpIRnCce

tib tl
SRS R TRy e thaBeds? VAR PO aThe da st ies dtienanthe
Imw angd Rih&rdRractepist éegﬁeﬂcs hi¥r fiRaSRU2 Ry bRAEAleR as

cellular cytotoxicity. ant i gen bindi ng
reblogan ip de fhedernaivigk eereploafonthelizzht vlean.€dmio Hwseitwo acceptor

frameworks, the three complementary determining regions (CDRs) of the mouse

heavy and light variable domains were grafted. Since the framework 4 region is
not part of the variable region of the germ line V gene, the alignment for that
position was done individually. The JH4 region was chosen for the heavy chain,
and the JK4 region was chosen for the light chain. Molecular modelling of the
designed immunoglobulin domain revealed one spot potentially requiring the
murine amino acid residues instead of the human ones outside of the CDR. Re-

introducing murine amino acid residues into the human framework would



i ncreased effector function is increased binding to NK
cells. 118. An antigen binding nolecule according to
w@eb@smuBi®, wherein said increased effector fuPCI/IB204/@3896

i ncreased binding to macrophages. 19. An antigen

bi ndi ng nol ecul e according to claim 112, wherein said

i ncreased effector functio®3is increased binding to

nonocytes. - 107- 120. An anti gen bi ndi ng nol ecul e

according to claim112, wherein said increased

eiefnéfat@ﬂhefsU%@IléchﬁhckSnﬂtﬁtﬁfn@ﬂ&&@x%ﬁm 1hg hufhan acceptor amino

% (Slhonucl ear cells. 121. An anti 8en bi ndi.ng

cadicKebatripsitionciaimies Dask mipfatedita asafreﬁme residue.
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ef f ector on |s i.ncreased dendritic c

At GHaRs: onA ving, dggigtedetie At §eHEREsy E%‘II%&?BF%"H%;
F&cshlﬁg%é&,&grotm?%fék ﬂﬁ'egzécf‘&rcfae@ﬁﬁg belowect or function
IS Increase m ng. . An antigen binding
nol ecul e according to claim 114 wherein said Fc
recept.or is Ec,activating receptor. 125. An antigen
&ﬁ%&%ﬁ%mW8W8%%ﬁ§p83 rding to claim114, wherein said
Fc receptor is FcgRl a receptor. 126. An antigen
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rtgg hAfhaf rb‘écegﬁ&l REREGHK! R WIRVBydsREHERFREINES fRBEOhe whole

function An ant i gen bi nding nol ecul e produced by
tfignereorkadgion 14hk1)br fhrmewerk Tedonol (FRI,) andha (BR2) tegsther,

t bi ndi I | f t t hat
R P let P R SR e end R Bt &esiqyss
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p}tlgh@t Bedueate idaalitydess wot ﬁmwﬁam aldiewhamomea, e ghesiny
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i 19t aepdolsusls af amiger hgidiger ed t o have i ncreased
effector function. 130. An antigen binding nol ecul e
produced by the nethod of any of clains

Synthesis of the antibody genes

[0223] After having designed the amino acid sequence of the humanized
antibody V region, the DNA sequence had to be generated. The DNA sequence

data of the individual framework regions was found in the databases for human



102 to 111, wherein said antigen binding nolecule is a

fusion protein that includes a pol ypeptide having the
waegaonssd of SEQ I D NO 76 and a regi on equi val RET/IB2004/003896

the Fc region of an imunogl obulin and engineered to

have increased effector function. A pharnmaceutica

conmposi tion conprising thedntigen bindi ng ol ecul e of

any of clainms 2 to 130 and a pharmaceutically

acceptable carrier. 132. A pharmaceutical conposition
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according to claln1g wherein at | east 80% of the

ollgosaccharldes in the Fc region are bisected. . An
a}g}l{j&e q:llng nol ecul e according to claimb57,

erel pﬁ? 58 t 90% of the oligosaccharides in the Fc
region are bisected. . An antigen binding nolecule

[0224]accor degxan heayiyazhdilgﬁt chuih dgademsequerices($tr sbGetian) wetemdded
oI| osag)%ﬁ es InﬂH} Fc region are q}cg{nfucos | at ed.
4upstiagm gl ithe, aROVs: YrfieRly TreioB SHRwSet MG Woreciher iBeA
WiREehA (ﬁtlldlﬁﬂf"lg@p%hﬁga thRtaat hgélzz'aQIWﬁﬁhtdﬁﬁlﬂ BeduRfcdsC

regi on are nonfucosylated.-110- An~ant
blreaxmhchgelmuseng: standard onalgeudprttolopn |t¢nh5muewﬁmene$ultamg full

SRRl b By SRS R n e

a@ws@lﬂoﬁ@eét@rsgbﬁé for fhé lighttdbdi afdbné fR Sel¥rPéhatd)@nder the
ol igosaccharides in the Fc regi on are nonfucosyl at ed.

1eppiropofrieh¥E S¥c pormiterpnd grpetrednmoy? 3, syalistie palydasitp, each

)& dc%wng &h %]é:\? dI‘IP sequence, as described in Example 1 above.

V&
Antibodies were produced as described in Example 1 above, namely by co-
transfecting HEK293-EBNA with the mammalian antibody heavy and light chain
expression vectors, harvesting the conditioned culture medium 5 to 7 days post-
transfection, and purifying the secreted antibodies by Protein A affinity

chromatography, followed by cation exchange chromatography and a final size



| ynphoma. 148. An isol ated pol ynucl eoti de conprising a

sequence sel ected fromthe group consisting of SEQ ID
WOR0029348SEQ | D No: 31; SEQ I D No: 33; SEQ E) No: BGI/IE#G2/003896

I D No:37; SEQ ID No:39; SEQ ID No:41; SEQ I D No: 43;

SEQ I D No:45; SEQ ID No:47; SEQ E) No:49; SEQ E)

No: 51; SEQ E) No: 53; SEQ E‘)85No: 55; SEQ E) No:57; SEQ

E) No:59; SEQ E) No:61; SEQ E) No: 63; SEQ E) No: 65;

SEQ E) No: 67; SEQ E) No:69; and SEQ E) No: 71. 149. An

i mlmtoaathpnﬂleymgraplﬁosﬁeﬁe) isalatepdiengoriamaricdg@i adtfhodies. The

wher ei.n sai d.isol ted ucl eoti de c
N 105 St e T 8 D Y A B RSl i egain
d
g%}gnéplﬁqe;ggo %%%%{ it S%th) An i solqa?edbpo yr?ﬁéglt‘taagi?}lts of the

dovoangdedgintibodyi ‘aarmtszveere piodneddrbysed-tlanséestian efthe antlbody

PSloYAEh S GRS 87 SR oA, SRS
| wRtcrd, 06 topethvwith 8 GhTIRT ARS8 EtérPIed AbdlbikAdnokiddst Il

wherein said isolated pol ynucl eoti de encodes a_ fusion

pRApy§seien vaetor, B descahed £u)the eimetf phikqdydr Egample 1 above.
C@g}ggénsgln{égre%%ﬁtlb&ilesavvérg ?H@H?fag%%@l&gd 2 RRLRAR t)é)\%%or

seguence Sel ec roup consis
othe aﬁﬁégﬂﬁob@lﬁ&reﬁa@molaldmm@ pli gmc&ra@désmwﬂlﬁ@ to &mch

g@&%@%% %glrl]l%le n;‘{%gfi\%g&l#}%e l%f/’g@ﬁgﬁéég gestcplged below.

pol ynucl eoti de conprising a sequence having at | east
80% identity to a sequence selected fromthe group
cOhgossachagdodnaBBE@ | D No: 29; SEQ I D NO 31; SEQ | NO 33;
SEQ I D NO 35; SEQ ID NGO 37; SEQ ID NO 39; SEQ ID

No: 41; A& 143 | 45 .. 1 47; SE
10225} 5 no: Qgg’(g%%% e ﬁ?‘*ﬁ%@@fﬁ%@@%@ No: 55; °
Sﬁ@vv'eal MNparhi/50 |5ES2 anBo OB & midkdd With NG nfld bf BEQatdP (Glyko,

163, SEQ | DNo’ 65: SEQ ID No: 67: SEQ I D No: 69: and

sIE@ ADINSMM Trigind &9 in sl volusieat 28 npePliiet rrechihip g was

si.on peptide. 156. An isol ated
p%F‘%}ﬁ%ng ?‘8%“&6%‘](?5. ng a sequence having at | east
80% identity to SEQ ID NO 75, wherein said isol ated

pol ynucl eoti de encodes a fusion pol ypeptide. 157. An
| Sanple preppotion fen MOLIIE @MY i sing a sequence havi ng

at | east 85% identity to a sequence selected fromthe

rou '
022087242 PEIHED HEsRER BN s G DN SEO B

Nncuﬂbh;tedSE@' rikler 313 at rEEQPTE Mot afSEQD aliditidiy pf SEGPT@id to

i o R e G A0 SR Rl TR

N8R exelridee PRINSIAGSHIR-K3 A8nb8yddBsh $5%,) 1062200 mesh,
BioRad, Switzerland) packed into a micro-bio-spin chromatography column
(BioRad, Switzerland) to remove cations and proteins. One microliter of the
resulting sample was applied to a stainless steel target plate, and mixed on the
plate with 1 ul of sSDHB matrix. sDHB matrix was prepared by dissolving 2 mg
of 2,5-dihydroxybenzoic acid plus 0.1 mg of 5-methoxysalicylic acid in 1 ml of
ethanol/10 mM aqueous sodium chloride 1:1 (v/v). The samples were air dried,
0.2 ul ethanol was applied, and the samples were finally allowed to re-crystallize

under air.



158. An isol ated pol ynucl eoti de conprising a sequence
having at |east 85% identity to SEQ TD No: 75. 159. An
w0 s@batesd pol ynucl eoti de conpri sing a sequenceP¢EIB2@H/003896

at least 90% identity to a sequence selected fromthe

group consisting of SEQID %o 29; SEQ 112- |ID No: 31,

SEQ I D No: 33; SEQ I D No: 35‘6SEQ I D No:37; SEQ ID

No: 39; SEQ ID No:41 ; SEQ ID No:43; SEQ ID No:45; SEQ

I D No:47; SEQ ID No:49; SEQ ID No:51 ; SEQ I D No: 53;

SEQ I D No: 55; SEQ ID No:57; SEQ ID No:59; SEQ ID

No: 61; SEQ I D No: 63; SEQ I D No: 65; SEQ I D No: 67; SEQ

'ﬂﬁtﬂbﬁ?@FfM SEQ >No: 71. 160. An isol ated

ynucl eot1 de conprising a sequence having at | east

90% identity to SEQ ID No: 75. 161. An isol ated

[0227]pol ynuTEh@MAIdéI TORpmass ispertansterusad ¢ hamim dhamasegstira

N S PO LS b
Noie Bdear2badi rﬁﬁbrﬁ@ath%ﬁ%@lé}l@n&;of ﬁﬁ@a@d@g ngaela E@(t{eﬁlal
No: 41; SEQ I D No:43; SEQ I D No: 45; SEQ

| @likgntion usigsgoligmasehagde stsgtgrd@vms%form as@gumeaaafthe

NG % 9 Rt o ookt s e &8st Rl egiym

SEQ No: 71. 162. An isol ated pol ynucl eoti de conpri sing
guence having at |least 95% identity to SEQ TD No:

%n“&e@?miﬂg #¥8Y at ed pol ynucl eoti de conprising a

sequence having at [east 99%identity to a sequence

[0228]s€l ectegk fn[rﬁl@dt RRnemey® heRnsi-&d hitthod v§EQnL Qze?@te%&d for
SEQ ID No: 3 ; SEQ ID No:33; SEQ ID SEQ D No: 37;

Jeuiling Np: BonarsED2) ponRain B-caElpnipbons: m:get sHb usrmg\l@ ﬂw

47
e Rphe S ar kb or BE R RE 125 B Rt
SE&oke. No: 63; SEQE No: 65; SEQTD No: 67; SEQID No: 69;
and SEQ) No: 71._ 164. An isol ated pol ynucl eoti de
e mgnameaee&HozyoxpTias NI eallsand Bok R Avexpipssing
lNge 75.-113- 165. An isol ated pol ynucl eoti de
conprising a) a sequence encodi ng a pol ypepti de havi ng

e e L e
SsiﬁQldrch@r &5 (SE0) [appkynzgé)a ng@@ve El)elbm.oggnnﬂg@ foNoD4e:
oy SRS o A Ay i e
|@a&1§hcﬁﬁ}er§5@ | ’@hé\?u@tﬁlode%ﬂe@ H§|Q'Jl§§6 expeodsldd Wes ¥bween

| D No: 68; SE and"SEQ | D No: 72; and b) a
s‘i‘e%q e Ereéh]d@wlﬁgd HKwﬂly pept md*éoaltmdﬁn RSt wighai qa,lelmueamif

0. reof, fr

%é%]&o%ﬁ é E ﬁ@ﬁg@ for?%iK g 32&260 Rmove NI cA11-
p@bguiuned RO Celis waBRidubatedata)06 @el&ﬁﬁl@ ﬂffﬁ’:réiﬁ Eskmehtdns of
pol . yé) ti de havi ngi t he sequence of SEQ ID
anti~-CD20 antibody (0, 0.1, 0.3, 1, 3, 10 pg/ml) in PBS, 0.1% BSA. After several
washes antibody binding was detected by incubating with 1:200 FITC-conjugated
F(ab’), goat anti-human, F(ab’)2 specific IgG (Jackson ImmunoReasearch, West
Grove, PA/USA) and anti-human CD56-PE (BD Biosciences,
Allschwil/Switzerland). The anti-FcgammaRIIIA 3G8 F(ab’)2 fragments (Ancell,
Bayport, MN/USA) were added at a concentration of 10 pg/ml to compete
binding of antibody glycovariants (3 pg/ml). The fluorescence intensity referring

to the bound antibody variants was determined for CD56-positive cells on a



No: 76; and b) a sequence encodi ng a pol ypepti de havi ng
t he sequence of an anti body Fc region, or a fragnent
WO b@soefsso from a speci es ot her than nouse. 167PCEIB2004/003896
i sol at ed pol ynucl eoti de encodi ng a pol ypepti de having
a sequence selected fromthe group consisting of SEQ
| D No: 30; SEQ ED No: 32; SE®G7tD No:34; SEQ I D No: 36;
SEQ I D No:38; SEQ ID No:40; SEQ ID No:42; SEQID
No: 44; SEQ E) No: 46; SEQ I D No: 48; SEQ I D No:50; SEQ
| PASSCalburSED | Blobkicrivds, SHEQhWD I$wibterlaBQ CBNeehS were
SEQ I D No: 60; SEQ I.DNg: 62: SEQ | D No; 64;: SEQ | D. No: 66;
Sebsfastadbyedectropeyajion (48046 95 RE, (sten) withign gxprespiss veplgr

R R e T
potensletiedby daédidompf 6 sg/mjperossgiremdstableadores wetemalyzed
DB RS e L 2SS S T oS
Nestidddy g@@ﬂi&cm;&@mlsﬁmﬂ/%h@é&ﬁa) FOERSlRNBrfh ocflf-%l
E) No:42; SEQ DD No: 44; SEQE) No: 46; SEQ E) No: fS; EQ
B RigarB01aRTES- E)11 SRy eXiessBRQHEO RIS Bas peso@ne] anddogoesly to
S - 58:; -114- No: 60; SEQ ID No:62; SEQ ID
hﬁgﬁ%c‘ggbnﬁﬁﬁgé@edéé@ﬁo No: 68: gEQ ID No: 70: Snd
SEQ ID No:72. 170. An isol ated pol ynucl eoti de
conprising a sequence that encodes a pol ypeptide

({gassEQ | D NO 76. An expression vector conprising
an isol ated pol ynucl eoti de according to any one of

[02301c! ai MSHARn %%@pheﬁa blobll ﬁloﬁg%@efar &diis @’]?M@l) wgi?er RbdasRfeblor

vector is polycistronic. . A host cell conprising
t ¢edlsemgressippeparat uong blistepagienl 947 (igheddiagedstics Inc., St.

ARG OB LSS BB RS R TSR BR g e Gt
CRIBRef SieA8ush | SQIMaNeRnSAkEedpatnizEOfMriniaes B6:@Y¥Plunteers. The
consi sting of SEQ ID No:30; SEQ ID No:32; SEQ ID

Nelogd wasrtlutgd N8:736L-3 SED PBS NaetzwntagEag (o4 +sEand

BRI b s eeleng S PRyt Agog Mg 30 i
e o e
s itfocien g WeRho iR RS (3011B] PHRLS fomro Radients) and
MU EES) RAYRERIdIE 360 RRILS| kR o RIVANELrRhspeiin
I 1 /6, or a Variant thereof. 77. An 1sol ated

pof the epllétdeitic BBy ths PRME vere cemte! ael washed a secmd ttines by

A RmE QR 7 RoRS ebr iy 1o ahe e ot st sesuingaded”
2 th0 ek Fop SEQl AP T i SERuciNGsrdEanSEQ | D No: 48, SEQ

|
| D m:é’g; SEQ I D No: 52; SEQ 1D No:54; SEQ I D No: 56;
[0231]SEQ | Dl'hwef@torse@rgghraty: wed fetn ADUWGasszys veEQSImnd 10:1

e P QTR s 355t Toh e ek AR CpleBarldin ARy
medium at the appropriate concentration in order to add 50 pl per well of round
bottom 96 well plates. Target cells were human B lymphoma cells (e.g., Raji
cells) grown in DMEM containing 10% FCS. Target cells were washed in PBS,
counted and resuspended in ATM-V at 0.3 million per ml in order to add 30'000
cells in 100 pl per microwell. Antibodies were diluted in AIM-V, added in 50 pl
to the pre-plated target cells and allowed to bind to the targets for 10 minutes at
RT. Then the effector cells were added and the plate was incubated for 4 hours at
37°C in a humified atmoshpere containing 5% CO,. Killing of target cells was



178. An isol ated pol ypeptide conprising SEQ ID NO 76,
or a variant thereof. 179. The isol ated pol ypepti de

waewsndisay to any of clainms 177-178, wherei n sBCTIB2004/003896

pol ypeptide is a fusion polypeptide. 180. An antigen
bi ndi ng nol ecul e conprising the isolated pol ypeptide
of claim 179. The anti gen -B8ndi ng nol ecul e of cl aim
80, wherein said antigen binding nolecule is an

anti body. 182. The anti body of claim 181, wherein said
aRLd<ROAY, théhsareieHPOY 14 kte ééﬁg)(c)iﬁ%vé%iase-@ﬂi?ﬁ rédést #6M damaged

bi ndi ng "nol ecul e of claim erein Said antigen
bietisli ustngmitiee EytagoxisityrDeteatiobokly Roglgrdringnostes, lgwfbreuz,
i I ndi I I f ¢laim183, wh ' i
R e e P
Bl:dr?g%l%pgﬁl:aﬁﬁy kenPEachl WEINwhS Yran¥¥BAEE® it aSitiwd tradtp i@ flat

ng nol ecule is a reconbi nant anti body. 186. The
crotioeds welh glary 100 Lk colbesubbtratk hirffer1Bam thékit viere asldediper
reconbi nant anti bdy is humani zed., 187. The I gen
oV e LG Vasrealines o eplay TRRQUER, W TR drtErping i 2218 A feider

%29@&5&&% 1@;@. MishRGH TSR FRO Warggl\/m%hgﬁl@mev%;

e antigen ing nmol"ecul e of claim18 erein
sSindyvalendlA F089,& 15 A SpantaebusTadH red@sewas mgisyred-fivmewells

189, . An anti gen bi ndi | ecul f .cl ai

spteitBe S e foH GER T fra gL eorCeare Morimg s Regvas
r fGrRina HBmMweilf ic8Btabling 0aB Rt I BHS and 90% PAfoANXilgen
bi ndi ng nol ecul e according to claim189, wherein said
Rereantrize af snesifiseatibedtmedigigd kilingvas sadenietedasighoys (x—

resi < i . SR
SRURHRE: SRUTVBRIRER, ko T HRED o oRCll ABeaEE thay
t @neératafivd, SR istheneinofSandk dfche pghaneda selease and MiRais gk
proportion of bisected oligosaccharides. 192. An
aneIgnY Brh el the mastBeluRas¢ccor di ng to cl ai m 189,
wherein said nodified oligosacchari des are bisected

conpl ex. 193. An antigen binding nol ecule according to

CCahPledR: depbrdet BytoRixetityasdali €d ol i gosacchari des have
an 1 ncreased proportion of bisected, nonfucosyl ated
ol i gosaccharides in the Fc region of said antigen

[0232]pj ndi nEprees eellevesre sountedyyvashed yath BRSdesigpersied diy M-V

cordin clal ' ' ' .
ORREkaY PLE el TsE B30T 2o AP HRBE B il ing o
aptioBe6 Well giafg Aribedyditutaas el prepdred il AIMAVIAR] added in
wher ei n sai d bi sected, nonfucosg[ated ol i gosacchari des

a¥uldo sl asils. Agibodins viee alissredtip Risdig thaAede fard 0 minutes af

SO, e L0 2B B ol oB A s

adlifutd $€5H«Hth AIM-V and added in 50 pl to the wells. Rabbit complement
(Cedarlane Laboratories) was prepared as described by the manufacturer, diluted
3-fold with AIM-V and added in 50 pl to the wells. As a control, complement
sources were heated for 30 min at 56°C before addition to the assay.
The assay plates were incubated for 2h at 37°C. Killing of cells was determined
by measuring LDH release. Briefly, the plates were centrifuged at 300 x g for 3
min. 50 ul supernatant per well were transferred to anew 96 well plate and 50 pl
of the assay reagent from the Cytotoxicity Kit (Roche) were added. A kinetic

measurement with the ELISA reader determined the Vmax corresponding with



nonfucosyl ated. 197. An antigen bindi ng nol ecul e
according to claim 189, wherein at |east 30% of the
wobkiogossschardi es in the Fc region of said pol pOEMR20G003896
are bisected, nonfucosylated.-117- 198. A antigen
bi ndi ng nol ecul e according to claim 189, wherein at
| east 35% of the oligosacct$8rdies in the Fc regi on of
sai d pol ypeptide are bisected, nonfucosylated. 199. An
anti gen bindi ng nol ecul e according to claim 189,
WhBHetdhcahtrdtdasih the%upémbtaet. Mixaasartdass e sdetdtmided e
region of said polypeptide are bisected,
nBRRRAIHE Jegelly in prgsenca ofdYnbHiosrX3PBduci ng an anti gen
bi ndi ng nol ecul e, which is capable of conpeting with
the nmurine B-Lyl antibody for binding to human CD20,
aWwholdidoed B-cgHiddpletibn gsay bi ndi ng nol ecul e is chineric;
said nmethod conprising a) culturing the host cell of

laim173 cl.ai 74.in di under di.ti gns
102338 o Mo B-EaifieBletionin Bhle R BRI RAEr GOy tbodSwas
engAcl 6@ a5 AbstriBBd iU anp18diapgvdrol ecul e; and b)
recovering said antigen bindi ng nol ecule. 201. The
met hod of cl aim 200, wherein said antigen binding
aﬁg&&gggAgélan anti body. 202. The nethod of claim 200,
Peln 8aid chimeric antigen binding nolecule is
humani zed. 203. A pharnaceuti cal conposition
[0234k onpr | hagpopheicguténgg mf hhenaitibgdienives adsey@iclmomdilbraging dhe

et Qe et aon i BrarraLE i gaybinding) with the
5 g i . . . 1 1o
f fafgegééﬂs (27 18beieft cmliegéatlmﬁc' 1@5%311%9%&5@& (1904 h).

urther conprises a pharmaceutically acceptable
caamples wer2@Bincdvathphon Viad BU et alalyzedbp EACSo Asssfy veis dbma
20%. l\i%?r ein said conposition further conprises an
2 THHECS: 118- 206. A nethod of treating a disorder
[0235] I eat apbRctih iﬁf)&%ﬂne@%wﬂ_%w oYy 511 \0ind eH¥ aph Selr Rck B
a therapeutically effecCtive ampunt "of pharnmaceuti cal
canppisdictnaskers fike aynexin ¥l aail phospbatidoBrine Megatitia pontrol (no

tS 0%?0%}3 ill(ﬁhcrég)e(?o ee'gglt% cgo%lféaiﬁ é@.?%ﬁ;ﬁé{\)ogo Isbtdlt éﬁfé) &)éllgg[g‘lageebq{feged

Xpress a
psdlivip.akititre chrard] (@aximal apoptosis) contains 5 micromolar of the strong
b(l ,4)_—[\,I-acet¥:l gl ucosam nyltransferase Il activity in
afPoRtAsisinducgr Erapiotieciy((#ddi fy t he ol i gosaccharides in

the Fc region of a polypeptide produced by said host
cell, wherein said polypeptide is an antigen bi nding
nResatts bed Bocosstiong t 0o any of cl ains 180-197. 208. The
host cell of claim 207, wherein said polypeptide

avi ng~b(l, 4)- et.vl gl ucasam ansferase.ll] .
1023605 vPegmpaisen PRER At GIRRRR RO B8RS RESpsty vajopes
OB-HH 8 BAHZ ()] B-HB! eitlier $aimgleRdd witB thdditeRgBIRI ¢igh dhalrs
an anti body. 210. The host cell of claim 207, wherein
sem YL casdpgsaiedindenanep o plrayg) @ With thphumanized B-ly1 light chain
(KV1), and the parental, chimeric antibody chB-lyl (described in Example 1
above) shows that all antibodies have a similar EC50 value, but the B-HH1
construct binds with a lower intensity/stoichiometry than the variants B-HH2 and
B-HH3 (Figure 11). B-HH1 can be distinguished from B-HH2 and B-HH3 by its
partially human CDR1 and CDR2 regions (Kabat definition), as well as the
Ala/Thr polymorphism at position 28 (Kabat numbering). This indicates that
either position 28, the complete CDR 1, and/or the complete CDR2 are important

for antibody/antigen interaction.



anti body fragnment. 211. The host cell of claim 207,
wherein said antigen binding nolecule conprises a

w0 e@somssqui val ent to the Fc region of a humanPdTyB2004/003896
212. The host cell of claim 207, wherein said antigen
bi ndi ng nol ecul e produced by said host cell exhibits
i ncreased Fc receptor bindpPtrg affinity as a result of
said nodification. 213. The host cell of claim 207,
wherein said anti gen bindi ng nol ecul e produced by said

[02371h0st el kogyRiddhbos e HRaSBAHIE] aR¢ iR chintkielchBNy Bgaréutal
result of said nodification. 214. A host cell

antibodi shgwed abiearerrDas) bindimgeictivisninthe B84 construct, and

BopuiptaeidigHE R Ri Ty EpRictof (8 ppgredspp-
Ayhpsitueab). BRE eiiBIHILT 8s feRiagtR0B-HMh efeddiignad Yased on

fusion pol ypeptide further conprises_ the Golg@g
|agoepitorz Srmeyorks negrivedf framh dee hsmey oWkl celags: g esther

tide,. 216 1 > ;
RREFBRR By (R byl ARAL Hoiford 7 KRt BLAdono
| foiioh 73 toif SEQUMRIOMR) o 1R\ BASL laasstrubt is 2 kfiking Hidkrence,

cell according to claim215, wherejn said ol gi

| ipdigptingdisiratrtiye apertanse foranfigePind®g on domai n of

b(l, 2) - LW 8. (ho H1ss-
o) i phoense el g uérhe

| K50 4) BHABIIOW] ,doxdeBHLI -K ik vhdans sty itenbeso biidimgoaffinity,

ki PSR TABUb BhSHAEf hgdPgpo et
| QF@kd dBtinoR JNHBTRe HFfetdiRed BERbEZBLHED, dHosmi Handf and B-

mannosi dase |. 220. A host cell according to claim
HBS andi3-HHi 1 ovdheotien hgnd prsdesateddn thaF iR regiopeonly ,

| ocal i zat i i . f

o AR R IRTRL Rt Onffl S k) SRINID RBASI 58364 60,
i \g}]lgi:eﬁ la&e‘ndt ﬁ{xﬁlt%@é@iqc?mcgzﬁggﬁb%s lﬁhﬂlfhceaﬁfztﬁatﬁmmiﬁﬂhgbmwe
ce ular cC Ol OXI ClI . . (O ce ccarai .
e o by s by DaB it a0 et e MR
( WOl | )
| BIARE RO DGed GoblthEfihay VRS Slagdwiitfts B cbmplete B
efifie dtaatewornsthuanniVE11 derhvedsBdibl Indianigrivaivesnd Bogh8 gath
224. A host . cel | di.ng.tq. cl ai m 213, in.sajd
“hernalsaueionan b i QREEPE R saS e Sa K R b
Pﬁkxweﬁt*ﬂ&{w&hﬁ@él _ﬁr&%&&t@mﬁﬁ@&h_tﬁ@s@qué&c@ %5fing) Skith GIn being

according to claim213, wherein said increased

ethE exttine atidntssidon insthe fR-HEESs eonsbiupidi Tids meeand iHend yEladGin

226, A h | di ) | . ;
Feheiedbes FLELE R ORErTanD) 15 RiPRlt e iNAa iRl

Sh@ARadd BATHN SE BT S RRPIOSSewdR fesiduddpst whieh lone or more
according to claim213, wherein_ said increased

etvilbiofloence dhreantigan bindingchebagetodBianfibedy- cel |
023900 o PGP G Bud3Rberfl G BF SRR, hRisBUF L ke
Tihe ®Rl1 of fHeB-BIFI2 with that of the human germ line sequence VH1_45. This
construct shows greatly diminished antigen binding capacity, despite having
different amino acids at only three positions within FR1. These residues are
located at positions 2, 14, and 30 (Kabat numbering). Of these, position 30 could
be an influential position, since it is part of the Chothia definition of CDRI.
Overall analysis of all the binding curves from Figures 9 to 13 indicates that the

following humanized B-lyl heavy chain residues (Kabat numbering) are



229. A host cell according to claim 212, wherein said
Fc receptor is Fcg activating receptor. 230. A host

w@ edos/oamssor di ngt o ¢l ai m 212, wherei n sai dFc r eB€PIB20043003896

[0240]

FcgRl A receptor. 2 A host cell accordingto claim207,
wherein said host cellis a CHO cell,a BHK cell, a NSO
cell, a SP2/0 cell, a YO #eloma cell, a P3X63 nouse
myeloma cell, a PER cell, a PER C6 cell or a hybridoma
cell. 232. The host cell of claim207, further
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@n@ﬁy fthﬁi the dei-eDDONhiihol e CIRE $cHiMeris A1 with identical

npl ement arity determni n regi on, wherein said
qeg@ffng@ del r}{g@p ébM@@gtlpqygmpo ant property of the humanized B-lyl

antibody was that it was very potent in the homotyﬁm aggregation assay. In this

assay CD20-positive human cells, Daudi cells, were incubated in cell culture
medium for up to 24 hours at 37°C in a 5%CO2 atmosphere in a mammalian cell
incubator as described in detail in (Deans reference), with the antibody at a

concentration of 1 microgram per ml and in parallel at a concentration of 5



encodes a fusion polypeptide. 246. An isol ated

pol ynucl eoti de according to claim 245, wherein said
weeowplesent arity determ ning region i s sel ect eRICT/IBM04/003896

the group consisting o : [LIST ALL B-Lyl CDR

SEQUENCES] . 247. An isol ated pol ynucl eoti de

accordi ngto claim245, whepein said isolated

pol ynucl eoti de encodes an antigen binding nol ecul e.
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2 EINFABRERSTIEh YFIiPR i‘gfeﬁt bf H%CQ?BBI@E%IF piibedy” was

mm [ a‘f’elg { Odwm%%oté}fﬂ TR AC2 B nirBNafNEDIE %tﬂ)@dy
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THOTERETR DR r O

§)12hdbeay, ba¥asdeLitheRed t@d’ﬂﬁhb&%ys hag BRERineD Fcneed st -
t'o have an altered pattern of
dependent activities, such as ADCC, plus complement mediated lysis, plus

induction of apoptosis, that both forms of B-lyl were significantly more potent
that C2BS, although both forms of B-lyl have dramatically lower complement
mediated lysis activity. The ADCC, Fc receptor-dependent cell killing activities
and apoptosis induction were present in this superior activity of the humanized B-

lyl antibody variants. Furthermore, in the apoptosis assay, both the



gl ycosylation in the Fc region. 257. An engi neered
Type Il anti-CD20 anti body according to cl ai m 256,
wob@soi4sssai d altered gl ycosylation is an i ncr REEEB2004/003896

t he amount of bisected conpl ex oligosaccharides. 258.

An engi neered Type |1 anti-CD20 antibody according to

cl ai m 256, wherein said altéred gl ycosylation is a
decreasei n the anountof fucose residues.-124- 259. An
engi neered Type Il anti-CD20 anti body according to

c tlgesengmberedtumd enon-glycakbngitieeled dprihaofiibs ntype] di nae+@E0

0 have an altered a ‘EEO acid s ence |
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Lesgodiatbd Horeaain ASQ@CAbHVlty, were stlll able to induce strong apoptosis,
even higher than the non-Fc-engineered, and homotypic aggregation. Apoptopsis
induction is important as in vivo, as there are locations in the body where the
target CD20-positive cells can be found, but were access to FcgammaRIII-
positive cells is more difficult than in blood, such locations are, for example,
lymph nodes. In those locations, the induction of apoptosis by the anti-CD20
antibody itself can be crucial for good efficacy of the anti-CD20 antibody therapy
in humans, both for the treatment of haematological malignancies such as non-
Hodgkins lymphomas and B-cell chronic lymphocytic leukaemia, and for the
treatment of autoimmune diseases such as rheumatoid arthritis and lupus via a B-
cell depletion approach. The increased binding affinity to FcgammaRIII and
highef ADCC of the humanized, Fc-engineered type II anti-CD20 antibody can
also be a very important attribute for such therapies. Finally, the reduced or
negligible complement mediated lysis activity of this type II anti-CD20
antibodies, including humanized and Fc-engineered variants, can also be
important higher complement activation by anti-CD20 antibodies has been

correlated with increased, undesirable side-effects



100 105 110 <210> 2 <211> 336 <212> DNA <213> MJS sp.
<400> 2 ggacctgaac tggtgaagcc tggggcctca gtgaagattt
wa@eagoamayc ttctggctac 602/ 36 gcattcagtt actctPQmEi2004/003896

gaact gggt g aaact gaggc ctggacaggg tcttgagtgg 120
attggacgga tttttcctgg agat ggggat actgactaca atgggaaatt
caagggcaag 180 gccacact ga-gtgct gacaa atcctccaac

acagcct aca tgcaactcac cagcctgacc 240 tctgtggact
ctgcggtcta tttatgtgca agaaatgtct ttgatggtta ctggttagtt

WHABROCLATMVEEOECC aagggact ct ggtcactgtc tctgca 336 <210>
3 <211> 103 <212> PRT <213> Mus S . <400> 3 Asn Pro

Val Thr Leu Gy Thr Ser Ala Ser lie Ser Cys Arg Ser
Ser 10 15 Lys Ser Leu Leu His Ser Asn Ay lie Thr Tyr
Ueu TyAn iEpjateypolynscledide2®dny@risBigy Lys Pro Gy G n Ser

Pro Gn L L I

Val Séb angnei sgedimipderrecasiingrt SR NP St

(ﬁ)yNajhréa%g fi9Nesp, Be Thr Leu Arg e Ser Arg Val Gu
Ala Gu Asp Val G|yVaI 65 70 75 80 Tyr gr Cys Al a

G n Adn heequenee s_eéﬂsrtddribomyhe ErupRieasisiing @Iy ¥8: 3b,

g g 100 <210> 4 <211> 309
%ﬁ%ﬁgﬁé>m. 2400>" 4 aat ccagtca ctcttggaac
at cagdd t sqquadRtiDANQeA. ggt ct agt aa gagtctccta 60

catagtaatg gcatcactta tttgtattgg tatctgcaga agccaggcca
gtctcctcag 120 ctcctgattt atcagatgtc caaccttgtc

tcagg G Qroget. Y.
czfgatt cgsg age?tq% gag{egtlgégcagggsﬁg%sgggct ggtg'g’a t ?Bgl\é(t)étgt
240 FETBID NO.:1

3. An isolated polynucleotide according to claim 1 or claim 2, which

encodes a fusion polypeptide.
4. An isolated polynucleotide comprising SEQ ID No.:3.
5. An isolated polynucleotide comprising SEQ ID No.:4.

6. An isolated polynucleotide according to claim 4 or 5, wherein said

isolated polynucleotide encodes a fusion polypeptide.

7. An isolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO:3, wherein said isolated polynucleotide encodes a fusion
polypeptide.

8. An isolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO:4, wherein said isolated polynucleotide encodes a fusion
polypeptide.



tattactgtg ctcaaaatct agaacttccg tacacgttcg gaggggggac
caagctggaa 300 ataaaacgg 309 <210> 5 <211> 15 <212>
wObAsa2B3> Mis sp. <400> 5 tactcttgga tgaac 15PGRIEXB043003896

<211> 18 <212> DNA <213> Mus s . <400> 6 ggctacgcat
tcagttac 18 <210> 7 <211> 30 <212> DNA <213> Mis sp.
<400> 7 ggctacgcat tcagtta@Pc ttggatgaac 30 <210> 8

<211> 48 <212> DNA <213> Mus s . <400> 8 aggtctagta
agagtctcct acatagtaat ggcatcactt atttgtat 48 <210> 9

Q11> Ri iseldebpiiiuctedtide cdpriSng <400> 9 cagat gt cca
accttgtctc a 21 <210> 10 <211> 27 <212> DNA <213> Muis
s . <4pessegpenserengeding a rohpsptide having Be seqrense ¢bIBQ Dy

R31pz 44074/ 36

b. a sequence encoding a polypeptide having the sequence of an antibody

Fc region, or a fragment thereof, from a species other than mouse.

10.  Anisolated polynucleotide comprising

a. a sequence encoding a polypeptide having the sequence of SEQ ID
No.:2; and ‘

b. a sequence encoding a polypeptide having the sequence of an antibody

Fc region, or a fragment thereof, from a species other than mouse.

11.  Anisolated polynucleotide encoding a polypeptide having the sequence of
SEQ ID No.:1.

12.  Anisolated polynucleotide encoding a polypeptide having the sequence of
SEQ ID No.:2.

13.  An isolated polynucleotide comprising SEQ ID NO.: 11.
14.  Anisolated polynucleotide comprising SEQ ID NO.: 12.

15.  An isolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.

16.  An isolated polynucleotide comprising a sequence having at least 85%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.

17.  An isolated polynucleotide comprising a sequence having at least 90%
identity to SEQ ID NO.:11 or to SEQ ID NO.:12.



<212> DNA <213> Artificial Sequence <220> <223>

Mouse- human chi neric c¢cDNA <400> 11 atgggttgga
wWQe@soasset gctcttcctt gtcgetgttg ctacgegtgt CRCDIR0GEHY3896

60 gtcaagctgc agcagtctgg acctgaactg gtgaagcctg

gggcct cagt gaagatttcc 120 tgcaaagctt ctggctacgc

attcagttac tcttggatga act g@?gtgaa act gaggcct 180

ggacagggtc ttgagtggat tggacggatt tttcctggag atggggatac
t gact acaat 240 gggaaattca agggcaaggc cacact gact

gti.gacAaddolated pelgawdeotidg eoinpeisihg a30Gucoabhwag afleast 95%
gcctgacctc tgtggactct gecggtctatt tatgtgcaag aaatgtcttt
B@thﬁﬁﬁﬁﬁgégtﬁgg@ 1 aptor St%? & dYdifdeaa gggact ct gg
tcactgtctc tgcagctagc 420 accaagggcc catcggtctt
ccceectggeca ccctcctcca agagcacct ¢ tgggggcaca 480
gty gc can gmlaget guighgidotidaagaaritiag atstencghmdng golega o9t
t.cqt gga C cgc cagcgg cgtgcacacc
%F@%Hﬁ%%?@Qﬁﬁ@¥§cgggﬁgﬁﬁﬁébgiﬁicg%oo tactccctca
gcagcgt ggt gaccgtgccc tccagcagct tgggcaccca gacctacatc

660 tgcaacgtga atcacaagcc cagcaacacc aaggtggaca
afhaagbagsolgicd cerdmusicotide dogipgiatgaasequame aihat gncodes a

o DRI o TR BB cot g ¢ ot cecagac
ccctgaggtc 840 acatgcgtgg tggtggacgt gagccacgaa

accctgagg tcaagttcaa ctggtacgtg 900 gacggcgtgg
%gt gc‘glil dépletge plyasteotide cogwiigieag gagecnge athetaaecedenag

: : to: it ccl g caccaggact
T T R0 T ot coaacaa
agccctccca gcccccatcg agaaaaccat ctccaaagcc 1080

agggcagc, cccgagaacc .acaggt gt ac accctgcccc cat cccggga
t agct%gelaﬁm?gléﬂﬁg@@@%&ﬁnﬁr@g&ct gac ctgcctggtc
aaaggqt § edquh&ehadhifga gglg?%%ﬁg hgviﬁ% 0R BARLRYYRBR murine

caat gggca gccggagaac aaga ctacgcctcc cgtgct ggac
1 auiehyslygeorctariaotsttbertafc endct acagcaag ct caccgt gg

oot gatp et uitaRATEE ue imet IRRE Badisagie Seamgntivody
FPaoE6h R fF Gﬂﬁ%_f,ttﬁﬁﬂfa%ﬁec%(ﬂhe?%ﬂe@?mé%éz11> 720
<212> DNA <213> Artificial Sequenceb/36 <220> <223>

Mouse- human chi meric cDNA <400> 12 atggattttc
%gt g%gggla{egtp%g%[%fegﬁ&t&% aatca gtgcttcagt cataatgtcc
gt gc

agaggagaca cac Céaaatt aca aat ccagt ca
ct ct t ggassuaiceagcddiega pAPpeptiat BHLHE heOQlrefiaf bothe murine
%igtft ccta catagtaatg gcatcactta tttgtattgg 180
¥t gRERpY e ceRgs dierepfeandct cag ctectgattt atcagatgtc
caacC YidudttQ encoding a polypeptide having the sequence of an antibody

Fc region, or a fragment thereof, from a species other than mouse.

24.  Anexpression vector comprising an isolated polynucleotide according to

any one of claims 1-23.
25.  The vector of claim 24, wherein said vector is polycistronic.

26.  Ahost cell comprising the expression vector of claim 24.



WO 210584881 g

t caggagt cc cagacaggtt cagtagcagt gggtcaggaa ctgatttcac
act gagaatc 300 agcagagtgg aggctgagga tgtgggtgtt

gaggggggac caagct ggaa at aaaacgta cggtggctgc accatctgtc
420 ttcatcttcc cgccatctga tg7agcagttg aaat ct ggaa
ctgcctctgt tgtgtgectg 480 A/gaat aact tctatcccag
agaggccaaa gtacagtgga aggtggataa cgccctccaa 540
t cgggt aact cccaggagag tgtcacagag caggacagca aggacagcac
C2ACagAdiost el Qompeisiag as &o6latdddomubRet dare@dAgac any one of
t acgagaaac acaaagtcta cgcctgcgaa 660 gtcacccatc
a@]@@égclt‘%%cg ctcgcccgt c acaaagagct tcaacagggg agagtgttag
720 <210> 13 <211> 468 <212> PRT <213> Artifici al
Sequence <220> <223> Muse- human chi neri c pol ypepti de
<2380> Additeptlly cdmprisieg alseguente déréned Lfenm Bliremieivie ¥allLy1
Al a_Val a Thr Arg 1015 Val Leu Ser u Val Lys Leu
dﬂﬁlbeaﬁ a@e? S@“ﬁ“‘ﬁr‘gﬂ”@ﬁ %Péha Reggro C\ﬁguﬂf%l%ep@gﬂpr o Ay
Ala Ser Val Lys e Ser Cys Lys Ala Ser Ay Tyr Ala Phe
35 40 45 Ser Tyr Ser Trp Met Asn Trp Val Lys Leu Arg
P29 G An@hingedHyinding nifledie 60nEsinglhp pelypkptidarod clim 28he
Pro Gy Asp Gy Asp Thr Asp Tyr Asn 65 70 75 80 Gy
Lys Phe Lys Gy Lys Ala Thr Leu Thr Ala Asp Lys Ser
Seg. AsAn3BtiEnBiRAIAE mdscul Rcdding¥B tlateh 19 LvekicH Bind$Btiman
Leu Thr Ser Val Asp Ser Ala Val 100 105 110 Tyr Leu
C¢B2M a Arg Asn Val Phe Asp Ay Tyr Trp Leu Val Tyr
Trp 115 120 125 Gy G n Ay Thr Leu Val Thr Val Ser
Ala Ala Ser Thr Lys Ay Pro 130 135 140 Ser Val Phe
PBD LeAnAhidgenriindag niodsculeysscdoding Idvlaifsed9, which {3 4n afitibody.
145 150 155 160 Ala Ala Leu Gy Cys Leu Val Lys Asp
Tyr Phe Pro Gu Pro Val Thr 165 170 175 Val Ser Trp
Se . i . d .
155 155" oA IR o icc EthaBhiath 31 T e
LeniibBdy. Ser Val Val Thr

33.  An antigen-binding molecule according to claim 31, which is a

humanized antibody.

34.  Anantigen-binding molecule according to claim 31, which is a primatized

antibody.

35. A chimeric polypeptide comprising the sequence of SEQ ID NO:1 or a

variant thereof.

36. A chimeric polypeptide comprising the sequence of SEQ ID NO:2 or a

variant thereof.

37. A chimeric polypeptide comprising:
a. apolypeptide having a sequence selected from the group consisting
of: SEQ ID NO:15, SEQ ID NO:16 and SEQ ID NO: 17; and

ct caaaat ct agaacttccg 360 tacacgttRgI/IB2004/003896



195 200 205

Tyr

lie Cys

WASW5IM859y S
230 235 240
Pro Ala Pro

Val

Phe Leu

265 270 Met

Val
Val

Val

3357/ 36
Ala Leu Pro Ala Pro 340 345 350 e G u Lys Thr

Vi 7y R cleriCaltpptids e

A&ﬁnﬂaﬁhaﬁ'@ Ire

Thr
Ser

Ser

TePRinTYFFiable

Val Asp

Val Pro
Asn Val
Val Asp
Cys Asp
G u Leu
Phe Pro
lie Ser
Val Ser

Ser
Asn
Lys
Lys
Leu
Pro
Arg
275

Ser Ser
210 215
Lys Al a
Thr H's
245 250
LyS8pro
Thr Pro
280 285

Leu
220
Gu
Thr
255
Lys
Gu
H s

Ay
H s
Pro
Cys
Ay
Asp
Val
Gu

Thr
Lys
Lys
Pro
Gy
Thr
Thr
Asp

G n Thr
Pro Ser
SeCT/B2604/003896
Pro Cys
Pro Ser
Leu 260
Cys Val
Pro Qu

Lyls. Ripelypsptider havTIyg a k@ueﬂé‘eﬁke@ct&d\fﬁim @e@r&ﬁﬁco&%tmg

19h SOWCLkeP:45 B 5ben s G oy

Le(y

Phe Tyr

Thr

Phe Phe Leu Tyr Ser

Val

1942 cdr

(Agreéﬁd#ré/%l pg)%ﬁ%e quen

40.

SEQ ID NO: 20.

41.

42.

43.

ProAr Gu du Gn

Lys Cys Lys Val

lie Ala Val
@esndtrmtr@mloséhl arsﬂrdmg/to@abapnmnl@nngzssn Asn Tyr Lys
Leu Asp Ser Asp Gy
Lys Leu Thr 420 425 430 Val

AN LyA chieferibpolypemtiddabedeimg @ Maifds3y, MtheFitenpeRing@hSavy

Pro 405 410 415 Pro Val

,gngg? aai;‘g% g.\’ﬁl

&ﬁﬂ@wgﬁowﬁgfelﬂ-@a&’d Ahhe&¥k do

%ro Ser

385

a%l Val
Yaho-gu Hi s GI n Asp Trp Leu Asn 325 330
y Lys Gu Tyr

Ser

Ser Asn Lys

355

Cf EUMPERHNg| ¢
r¥&d an'-a‘)fainne

355

lie Ser

360 365
avy

395 400

435 440 445 Met His, Gu Ala Leu H s Asn Hi s
regiqnstrasaework, whyreinsaid frpmuewink capprisse pn piginine

ng%:fab%?@uﬁ?&ﬁf PRT <213>

A chimeric polypeptide comprising SEQ ID NO:18, SEQ ID NO:19 and

An isolated polypeptide comprising SEQ ID NO:13 or a variant thereof.

An isolated polypeptide comprising SEQ ID NO:14 or a variant therof.

The isolated polypeptide according to any of claims 35-40, wherein said

polypeptide is a fusion polypeptide.

44.

An antigen binding molecule comprising the isolated polypeptide of

claim 43.

45.

The antigen binding molecule of claim 44, wherein said antigen binding

molecule is an antibody.

46.

47.

The antibody of claim 45, wherein said antibody is a primatized antibody.

The antibody of claim 45, wherein said antibody is a humanized antibody.



<223> Muse-human chi nmeric pol ypepti de <400> 14 Met
Asp Phe G n Val Gnlie lie Ser Phe Leu Leu lie Ser
WOL@sBe3540 15 Val lie Met Ser Arg Ay Asp | i ePUVHIB2&1003896
Thr G n Thr Thr Asn Pro 20 25 30 Val Thr Leu dy Thr
Ser Ala Ser lie Ser Cys Ar'% Ser Ser Lys Ser 35 40 45
Leu Leu H's Ser Asn Ay 9Thr Tyr Leu Tyr Trp Tyr
Leu A n Lys 50 55 608/36 Pro Ay Gn Ser Pro Gn Leu
Leu lie Tyr Gn Met Ser Asn Leu Val 65 70 75 80 Ser
& VaThdamighs pindirg blecibe bf Ggifn Bk fwieksin Sad afli gen bividing
SAQe8590 5 Thr LeuArglleSer Arg Val Gu A a
@Ble B 18,40 antibpdyApgmept. Tyr 100 105 110 Cys Ala G n
Asn Leu Gu Leu Pro Tyr Thr Phe Gy Gy Ay Thr Lys
115 120 125 Leu Gu lie Lys Arg Thr Val Ala Ala Pro
SEY. ValhePhdibedPlimgRent df30aid34R, Mdrdn caiBeaintibedy Ehgmdat s
Leu L%%dSer Gy Thr Ala Ser Val Val Cys Leu 145 150
Leu Asn Asn Phe Tyr Pro Arg Gu Ala Lys Val
Gn Trp Lys Val Asp 165 170 175 Asn Ala Leu G n Ser
Gy Asn Ser A n Gu Ser Val Thr Gu G n Asp 180 185
19D SeTheLystig!@pb'@émngmletyle st claimuSBewvhGem Fhd dntibody
Ti_lpg Lz#l S?_l 195 200 205 Ala Asp Tyr Gu Lys His
SN %d0ys @u Val Thr Hs Gn 210 215 220
Gy Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Ay
Gu Q/s 225 230 235 <210> 15 <211> 5 <212> PRT <213>
Mis S Anappgen higding madequlervyhighbts oappble of cempefinglgith the

murine B-Lyl antibody for binding to CD20, wherein said antigen binding

molecule is chimeric.

52.  The antigen binding molecule of claim 51, wherein said antigen binding

molecule is an antibody.

53. The antigen binding molecule of claim 52, wherein said antibody is
primatized.
54.  The antigen binding molecule of claim 51, wherein said recombinant

antibody is humanized.

55.  The antigen binding molecule of claim 51, wherein said recombinant

antibody comprises a human Fc region.

56.  The antigen binding molecule of claim 55, wherein said human Fc region

is a human IgG Fc region.

57.  An antigen binding molecule of any of claims 29-34 or 44-56, said

antigen binding molecule having an Fc region with modified oligosaccharides.



<211> 6 <212> PRT <213> MJS sp. 9/ 36 <400> 16 Ay Tyr

Ala Phe Ser Tyr 1 5 <210> 17 <211> 10 <212> PRT <213>
wORBsHPI8s<400> 17 Gy Tyr Ala Phe Ser Tyr Ser HePIBAB04/003896
Asn 10 <210> 18 <211> 16 <212> PRT <213> MuS sp. <400>
18 Arg Ser Ser Lys Ser Leu Leu His Ser Asn Ay lie Thr
Tyr Leu Tyr 10 15 <210> 1-8*1> 7 <212> PRT <213> Muis

sp. <400> 19 G n Met Ser Asn Leu Val Ser 1 5 <210> 20
<211> 9 <212> PRT <213> Mus sp. <400> 20 Ala G n Asn

Le& G Anlatigéi bintiyg tblecile accotdidy t8lclsithl 37, WHersA 1A/l Fe
DNA, <213> Mus sp., .<400> 21 c atttttc ctggagatgg
g%ﬁoé‘c}%a@ Reen @Gﬁﬁieéé@ Ba‘é?af?‘ihtcﬁa sg residues as compared to non-

modified antigen binding molecule.

59.  An antigen binding molecule according to claim 57, wherein said Fc

region has an increased proportion of bisected oligosaccharides.

60.  An antigen binding molecule according to claim 59, wherein said

modified oligosaccharides are bisected complex.

61.  An antigen binding molecule according to claim 57, wherein said
modified oligosaccharides have an increased proportion of bisected,
nonfucosylated oligosaccharides in the Fc region of said antigen binding

molecule.

62.  An antigen binding molecule according to claim 61, wherein said

bisected, nonfucosylated oligosaccharides are hybrid.

63.  An antigen binding molecule according to claim 61, wherein said

bisected, nonfucosylated oligosaccharides are complex.

64.  Anantigen binding molecule according to claim 57, wherein at least 20%
of the oligosacchardies in the Fc region of said polypeptide are bisected,

nonfucosylated.

65.  Anantigen binding molecule according to claim 57, wherein at least 30%
of the oligosacchardies in the Fc region of said polypeptide are bisected,

nonfucosylated.

66.  Anantigen binding molecule according to claim 57, wherein at least 35%
of the oligosacchardies in the Fc region of said polypeptide are bisected,

nonfucosylated.



<210> 2210/ 36 <211> 24 <212> DNA <213> Mus sp. <400>
22 tttcctggag atggggatac tgac 24 <210> 23 <211> 30
W 2030448\ <213> Mus s . <400> 23 cggatttttc cPUUIRPAOYH38I6

ggatactgac 30 <210> 24 <211> 30 <212> DNA <213> Mis s
<400> 24 aatgtctttg atggttactg gttagtttac 30 <210>

25 <211> 17 <212> PRT <213WlMus sp. <400> 25 Arg lie

Phe Pro Gy Asp Ay Asp Thr Asp Tyr Asn Ay Lys Phe

Lys 10 15 Ay <210> 26 <211> 8 <212> PRT <213> Mis sp.

<400> 26 Phe Pro Gy Asp Gy Asp Thr Asp 1 5 <210> 27

< > < > < > < >
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of the oligosacchardies in the Fc region of said polypeptide are bisected,

nonfucosylated.

68. A method of producing an antigen binding molecule, which is capable of
competing with the murine B-Ly1 antibody for binding to human CD20, and
wherein said antigen binding molecule is chimeric; said method comprising

a. culturing the host cell of claim 26 or claim 27 in a medium under
conditions allowing the expression o‘f said polynucleotide encoding said antigen
binding molecule; and

b. recovering said antigen binding molecule from the resultant culture.

69.  The method of claim 68, wherein said antigen binding molecule is an

antibody.

70. A pharmaceutical composition comprising the antigen binding molecule
according to any of claims 29-34 or 46-67 and a pharmaceutically acceptable

carrier.

71.  The pharmaceutical composition of claim 70, wherein said composition

further comprises a pharmaceutically acceptable carrier.

72.  The pharmaceutical composition of claim 70, wherein said composition

further comprises an adjuvant.

73. A method of treating a disorder treatable by B-cell depletion comprising
administering a therapeutically effective amount of pharmaceutical composition

of any of claims 70-72 to a human subject in need thereof.

74. A host cell engineered to express at least one nucleic acid encoding a

polypeptide having B(1,4)-N-acetylglucosaminyltransferase III activity in an



<210> 28 <211> 10 <212> PRT <213> MJS sp. <400> 28 Asn
Val Phe Asp Gy Tyr Trp Leu Val Tyr 10 <210> 2 <211>

wWaN50283 DNA <213> Artificial <220> <223> MNoPEPIB2004/003896

-human chinmeri ¢ DNA <400> 29 caggtgcaat tggtgcagtc

t ggcgct gaa gttaagaagc ctgggagttc agtgaaggtc 60
tcctgcaagg cttccggata cacct%agc tattcttgga tgagcetgggt
gcggcaggcc 120 cctggacaag ggctcgagtg gat gggacgg
atctttcccg gcgatgggga tactgactac 180 gcacagaaat

t anaay gadfciegt tacaalify tecgliggachafdés ¢Rahad e agagc ifad
24(Q at ggagctga gcagc ag atctgaggac acggccgt gt .
amq&&ftpﬁga gf%ﬂ@%&ﬁ%{ %ﬂ% ﬁ%@ Gelt Wigaeggaid M@QE&? f§tan antigen
14i88h g FAIEutP IR ahgggcg‘l?:t&ﬁ?%_?ycctca 357 <210> 30

<211>"119 <212> PRT <21 al <220> <223>
Mouse- human chi neric pol ypeptide <400> 30 A n Val Gn

V S .Alg Gu Val Lys Lys.Pro G er. 10
E?Semfg*g%ygﬁ 9§f>y ! royderey S%\hé’oé’é’fep@ﬁp%/g%‘i‘g ﬁ’ﬁvjﬂ{e
i QI fudi Gn a
oy T e e B b el o i
Phe Pro Gy Asp Ay Asp Thr Asp Tyr Ala A n Lys Phe 50

60 ' Arg,Val Thr lie .Thr. Al.a Asp Lys.Ser
% seTneiost L Sfainl 81, Sherdf gy id o Pufpeciflendf 8,
Amgib&@¢y. G u Asp Thr Ala Val Tyr Tyr Cys 85 90 5 Al a

Arg Asn Val Phe Asp Ay Tyr Trp Leu Val Tyr Trp Gy
Gn dy

77.  The host cell of claim 74, wherein said antigen binding molecule is an
antibody fragment.
78.  The host cell of claim 74, wherein said antigen binding molecule

comprises a region equivalent to the Fc region of a human IgG.

79.  The host cell of claim 74, wherein said antigen binding molecule
produced by said host cell exhibits increased Fc receptor binding affinity as a

result of said modification.

80.  The host cell of claim 74, wherein said antigen binding molecule
produced by said host cell exhibits increased effector function as a result of said

modification.

81. A host cell according to claim 75, wherein said fusion polypeptide

comprises the catalytic domain of B(1,4)-N-acetylglucosaminyltransferase III.

82.  Ahost cell according to claim 75, wherein said fusion polypeptide further
comprises the Golgi localization domain of a heterologous Golgi resident

polypeptide.



100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 31

<211> 357 <212> DNA <213> Artificial <220> <223>
woLwsm44ss9ran chi meri c DNA <400> 31 caggt gcaat PCT/IB2004/003896

tggtgcagtc tggcgctgaa gttaagaagc ctgggagttc agtgaaggtc

60 tcctgcaagg cttccggata cgccttcagc tattcttgga

t gaact gggt gcggcaggec 120 -€@3-ggacaag ggct cgagt g

gat gggacgg atctttcccg gcgat gggga tactgactac 180

aat gggaaat tcaagggcag agtcacaatt accgccgaca aatccactag

C83: agcaltnbt cflQcairdiag gcdlgian 8% agersigadd Gbigl lgedaton domain

ccgtgt attactgtgc aagaaatgtc 300 tttgatggtt
a’é%}g“gl@ﬁ ligatipp demgigpd amapngsdassdec t ggt caccgt ctcctca
357 <210> 32 <211> 119 <212> PRT <213> Artifici al

<220> <223> Mouse- human chi neric pol ypepti de <400> 32
G4 VaA Hekteellavcovdihg €6 dlaibes?2 @hyrekl aid3GolgMatalizytsorl dosnain

Pr o y Ser, 15 Ser Vi Ser Lys a Ser
@&he?kfpalmaaowﬁ ef%# %s@r%sfdl BCOSRMIP BTG h Tr p

Val Arg Gn Ala Pro Gy Gn Ay Leu Gu Trp Met 35 40
45 Ay Arg lie Phe Pro Gy Asp Ay Asp Thr Asp Tyr Asn

g ¥ Ly IEBMH/a@@rﬁn 0 tcbBai6 082, yhet@itysait @olghlbciﬁzatidri donimn
L S T. 65 O 7
4 BRelghfosghmiof B2 Sfaceh fenkemiy lendRye Ly

Tyr Cys 85 0 95 Ala Arg Asn Val Phe Asp Ay Tyr Trp
Leu Val Tyr Trp Ay Gn Gy 100 105 110 Thr Leu Val
T Vah }Qétrcegépcoyilgg toxcigm é\gwherem said Golgi localization domain

is the localization domain of mannosidase 1.

87. A host cell according to claim 82, wherein said Golgi localization domain

is the localization domain of a1-6 core fucosyltransferase.

88. A host cell according to claim 80, wherein said increased effector function

is increased Fc-mediated cellular cytotoxicity.

89.  Ahostcell according to claim 80, wherein said increased effector function

is increased binding to NK cells.

90. A host cell according to claim 80, wherein said increased effector function

is increased binding to macrophages.

91.  Ahost cell according to claim 80, wherein said increased effector function

is increased binding to polymorphonuclear cells.

92.  Ahost cell according to claim 80, wherein said increased effector function

is increased binding to monocytes.

93.  Ahost cell according to claim 80, wherein said increased effector function

is increased direct signaling inducing apoptosis.



<211> 366 <212> DNA <213> Artificial <220> <223>
Mouse- human chi neri c DNA <400> 33 caggt gcaat

WO o@bgemee ¢ t ggcgct gaa gttaagaagc ctgggagttc apCTERGOLE®3896
60 tcctgcaagg cttccggata cgccttcagec tattcttgga

t gaact gggt gcggcaggcc 120 cctggacaag ggctcgagtg
gat gggacgg atctttcccg gcgat®ggga tactgactac 180
aat gggaaat tcaagggcag agtcacaatt accgccgaca aatccactag
cacagcctat 240 atggagctga gcagcctgag atctgaggac
acggccgtgt atctgtgtgc aagaaatgtc 300 tttgatggtt

actggcttgt ttactggggc cagggaaccc tggtcaccgt ct cct cagct
380 ag/éa@%t cglbacce @g-tosllalmz Iwhergig said ipseapgelieptpgfinction

Art|f|c 2. > Mouse- human chineric
lglmcﬁeaﬁ? nﬁ igﬁelf lt.xafltr]ﬁon\/al Gn Leu Val Gn Ser Ay

Ala Gu VaI Lys Lys Pro Ay Ser 10 15 Ser Val Lys Val
Ser Cys Lys Ala Ser Gy Tyr Al a Phe Ser Tyr Ser 20 25
14/ 3B Wtﬁelﬂmcon@ﬁg tpr%anvé@p vahejeispid moreappdeiigeipr fyngtion

35 40 45 Gy Arg lie Phe Pro Gy

qs!{nc lée(%lﬂ:e hﬂr‘hﬁ% Tyr Asn Gy Lys Phe 50 55 60 Lys

Gly Arg VaI Thr lie Thr Ala Asp Lys Ser Thr Ser Thr

Ala Tyr 65 70 75 8 er . Ser, u Arg Ser
&t Asfé best colf goqp m$y‘P Jein Lé§swg cigpsaid ?C%‘qﬁf Kshov
V&Itwgﬁ}% &y Tyr Trp Leu Val Tyr Trp Ay Gn Gy
100 10 Thr Leu Val Thr Val Ser Ser 115 <210> 35

<211> 357 <212> DNA <213> Artificial
97.  Ahost cell according to claim 79, wherein said Fc receptor is FcyRIIIA

receptor.

98. A host cell according to claim 74, wherein said host cell is a CHO cell, a
BHK cell, a NSO cell, a SP2/0 cell, a YO myeloma cell, a P3X63 mouse
myeloma cell, a PER cell, a PER.C6 cell or a hybridoma cell.

99.  The host cell of claim 74, further comprising at least one transfected
polynucleotide encoding a polypeptide according to any of claims 28 and 35-41,
and wherein said nucleic acid comprises a sequence encoding a region equivalent

to the Fc region of a human immunoglobulin.

100. Thehost cell of claim 74, wherein said at least one nucleic acid encoding
a polypeptide having B(1,4)-N-acetylglucosaminyltransferase III activity is

operably linked to a constitutive promoter element.

101.  The host cell of claim 100, wherein said polypeptide having $(1,4)-N-

acetylglucosaminyltransferase III activity is a fusion polypeptide.

102. A method for producing an antigen binding molecule having modified

oligosaccharides in a host cell, said method comprising:



<220> <223> Mouse- human chi nmeric DNA <400> 35
caggtgcaat tggtgcagtc tggcgctgaa gttaagaagc ctggagcttc
wagtgaaggl c 60 tcctgcaagg tctccggata cgcgtt cageCT/IB2004/003896

tattcttgga tgaactgggt gcggcaggcc 120 cctggacaag
ggctcgagt g gatgggacgg atctttcccg gcgatgggga tact gactac
180 aat gggaaat tcaagggcag-HYjtcacaatt accgccgaca

aat ccactag cacagcctat 240 atggagctga gcagcctgag

at ct gaggac acggccgtgt attactgtgc aagaaatgtc 300

ttt gatgeutturaed 9@6stt@tl dn%ﬂféél@g gg expragogdedst oné gatleiacet
ctcctca 357 <210> 36 <211> 119 <212> PRT <213>

rencpding & pokpppbde dpzingB(lsD-Nasei chusopaminyltransferase 11T
. i < > . I .
RV BhdfRopdog, Ui i it @l el b e

OSﬁbleGMS, dnyl svhietl peBanit thit shodiffcaidroRheolfgrsaciohari Gt éseRiton?
2530 Trp.Met. Asn, Trp Val Arg n Ala Pro Ay Gn
dhg Fe &egicy of o en 8inding melegyle %&Eg lie Phe Pro Ay
D S o SRalyudsl Rk 5106 B0 SByER s
AhnaleTyle isGBpatie FEcodpelibg with thd reuriBd3-1Sé antitmdyAorpigéing to

: Thr Ala Val. Tyr. T 85 90 95 Ar g, As
Ve weiasfio stiespindibimolepuidgr Frgmtedfsef s Suty e
100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210> 37
<211> 357 <212> DNA <213> Artificial <220> <223>

s e- Aurssirodopording o im L2owhersin seidgedifiekaligosaccharides
PR JERYES SRR AR HpHARIS AL nicu BRI H b Sac BRI ©

104. A method according to claim 102, wherein said modified oligosaccharides

are hybrid.

105. A method according to claim 102, wherein said modified oligosaccharides

are complex.

106. A method according to claim 102, wherein said recombinant antibody or
fragment thereof produced by said host cell has an increased proportion of

bisected, nonfucosylated oligosaccharides in the Fc region of said polypeptide.

107. A method according to claim 106, wherein said bisected, nonfucosylated

oligosaccharides are hybrid.

108. A method according to claim 106, wherein said bisected, nonfucosylated

oligosaccharides are complex.

109. A method according to claim 102, wherein at least 20% of the
oligosaccharides in the Fc region of said polypeptide are bisected,

nonfucosylated.



tcctgcaagg cttccggata cgcgttcagc tattcttgga tgagct gggt
gcggcaggcg 120 cctggacaag ggctcgagtg gat gggacgg
W@r@bni4sstg gcgat gggga tactgactac 180 aat gggaaedT/IB2004/003896
t caagggcag agtcacaatt accgccgaca aatccactag cacagcct at
240 atggagctga gcagcctgag atctgaggac acggccgt gt
attact gt gc aagaaat gt c 300 -1€G-gat ggtt act ggctt gt
ttact ggggc cagggaaccc tggtcaccgt ctcctca 357 <210> 38
<211> 119 <212> PRT <213> Artificial <220> <223>
MbL(s e- Auprthodhadrerditg (1ol ypeptiode widpla @81caktn 30 oSlthe
Leu Val Q. n Ser y Ala Gu Val Lys Lys Pro Ay Ser 10
191ignsagshagides\/an %‘?5 Kga regian et}ssa@spsalwaep@éﬁ @ brggeted,
Tyr Ser 20 25 30 Trp Met Ser Trp Val Arg
@%f%bgy ro Gy Gn Gy Leu Gu Trp Met 35 40 45 Gy
Arg lie Phe Pro Ay Asp Ay Asp Thr Asp Tyr Asn Qy
L Phe 50,.55 60 Lys y Arg I Thr lie Thr p
Liﬁl-s(e? AR T ey 682707 elaoatwkqast@%%e the
S@ﬁggo@&‘crchbﬁdés“hg B8 Fel Yehoh Ih's a(/)M%ﬁpTM@ I EYetddD
90 95 Ala Arg Asn Val Phe Asp dy Tyr p Leu Val Tyr
Tei@ogyl@ed. Gy 100 105 110 Thr Leu Val Thr Val Ser
Ser 115 <210> 39 <211> 357 <212> DNA <213> Artificial
<220> <223> Mouse-human chineric DNA <400> 39

CRgYt gAAANtEEObAGAY 6ol GUCD6haRRal tAAGAAUECrEs6 BAREHE
agt gaaggt ¢ 60 tcctgcaagg cttccggata cgccttca

C
t BInElien prgduacd &y theyggthog ceeredigy alqu:ccftcéegm@gﬁé-lll-
ggctcgagt g gatgggacgg atctttcccg gcgatgggga tact gactac
180 aat gggaaat tcaagggcag agtcacaatt accgccgaca
ahblt3c c afheaptigachgding atoléotle dficiadd 2 gahgeiagaidtagtigen binding

a&g}eg&%g%ggnaarl%i%g&ggt gt attactgtgc aagaaatgtc 300

114.  An antibody engineered to have increased Fc receptor binding affinity

produced by the method of any one of claims 102-111.

115.  The antigen binding molecule of claim 114, wherein said antigen binding

molecule is an antibody.

116. An antigen binding molecule according to claim 112, wherein said

increased effector function is increased Fc-mediated cellular cytotoxicity.

117. An antigen binding molecule according to claim 112, wherein said

increased effector function is increased binding to NK cells.

118.  An antigen binding molecule according to claim 112, wherein said

increased effector function is increased binding to macrophages.

119.  An antigen binding molecule according to claim 112, wherein said

increased effector function is increased binding to monocytes.



tttgatggtt actggcttgt ttactggggc cagggaaccc tggtcaccgt
ctcctca 357 <210> 40 <211> 119 <212> PRT <213>
waoaosHimial <220> <223> Muse- human chineric PCT/IB2004/003896
pol ypepti de <400> 4017/36 G n Val A n Leu Val G n Ser
Gy Ala Qu Val Lys Lys Pro Qy Ser 10 15 Ser Val Lys
Val Ser Cys Lys Ala Ser A¥0%Fyr Ala Phe Ser Tyr Ser 20
25 30 Trp lie Asn Trp Val Arg An Ala Pro Gy G n Ay
Leu Gu Trp Met 35 40 45 Gy Arg e Phe Pro Ay Asp Ay
AB30. ThAnAapigey roidding (ﬂlqleduys aBlveding t65clfith LY2 hsreiyr spid
Val Thr Lys . Ser. Thr Ser Thr Ala T 65
PEeAS g sgtor G ioB i ereatsdbriding KrRplge Prp@le}%aﬁ s
Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Val Phe Asp
Gy Tyr Trp Leu Val Tyr Trp Ay Gn Gy 100 105 110
Thal. Ledn\aitigeh bindihg Senledds addbding 10>claifn 4:221,1wh@51“n said

<212> lal\l,% 1 > Artifi ; 20> <223> Muse- huma
cPAr8YSec® 0 A5 1&6&8@%@%@&1@5&%&5{0@% ggcgct gaa
gtt aagaagc ctgggagttc agtgaaggtc 60 tcctgcaagg

cttccggata cgccttcagec tiattcttgga tctcgtgggt
gb¥lgcadBCRtiEDn ity sweayl gercediagy GeimgdBacyberein said

el 90180990 L ASLA%EN 3600 Al opgRo

gcag ag tcacaa accgcc ‘cacagcct at
240 atggagctga gcagcct gag at ctgaggac acggccgt gt
attact gt gc aagaaat.gtc 300 tttgatggtt actggcttgt
t 1 &t ghfRtiesy dlies e wecaefeg@mgttecql@m 52 wbqre& sppd

<1%@1:|e setletfectot finchbY is increased T cell priming.

124. An antigen binding molecule according to claim 114, wherein said Fc

receptor is Fc activating receptor.

125.  An antigen binding molecule according to claim 114, wherein said Fc

receptor is FeyRIlIIa receptor.

126.  An antigen binding molecule produced by the method of any of claims
102 to 111, wherein said antigen binding molecule is an antibody fragment

containing the Fc region and engineered to have increased effector function.

127.  An antigen binding molecule produced by the method of any of claims
102 to 111, wherein said antigen binding molecule is a fusion protein that
includes a polypeptide having the sequence of SEQ ID NO:1 and a region
equivalent to the Fc region of an immunoglobulin and engineered to have

increased effector function.

128.  An antigen binding molecule produced by the method of any of claims
102 to 111, wherein said antigen binding molecule is a fusion protein that
includes a polypeptide having a sequence selected from the group consisting of
SEQ ID No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID No:36; SEQ ID No:38;



<213> Artificial <220>18/36 <223> Muse-human chineric
pol ypepti de <400> 42 G n Val Gn Leu Val G n Ser Ay
WRL@so485%al Lys Lys Pro Ay Ser 10 15 Ser Val PLl/8B20@d/003896
Ser Cys Lys Ala Ser Gy Tyr Ala Phe Ser Tyr Ser 20 25
30 Trp lie Ser Trp Val Arg Gn Ala Pro Gy Gn Gy Leu
Gu Trp Met 35 40 45 Ay At@B-lie Phe Pro Ay Asp Gy
Asp Thr Asp Tyr Asn Gy Lys Phe 50 55 60 Lys Gy Arg
Val Thr lie Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65

7@E®5:D&¢b M&tsﬂé mN%tquSEQSyNMm ﬁ(g II5%o0:48; lS mes
Al a Val C,\gis 90 95 Al a E‘a Asn Val

CPEQ Fororkis SEAIVA:58; SEQ D M-S ED Jevso SEGUDINO3S:
189 1 A1q18 SR ey Ror 6 SESITD 290 B4 I Ny SR idoses

CREQEDINy: TiAnd 88 QFIDA%0:C208H 8 eaidn dq@isalen gl the FE@QEDaLIAR
gt t aagaagc ctg cgcctc agtgaaggtc 60 tcctgcaagg
cinmpppglaalin aad epginesed duye tiggmsedeiicatgdyrct®dggcaggcec
120 cctggacaag ggctcgagtg gat gggacgg at ctttcccg

gcgat gggga tactgactac 180 aat gggaaat tcaagggcag

atasc acAﬂtahtigmclgndiggmlamle:pradm(&g byahageticdtof249 of claims

AT L AoR% R SERE GeeRGTY it dchghguoiom it
S
RS0 fEhg Mo Rl Il SR D S 3kt Kdn

Moprseldnt rtarthe icrnesgion oty pepiinegokudgp andi gngineered to have

increased effector function.

130. An antigen binding molecule produced by the method of any of claims
102 to 111, wherein said antigen binding molecule is a fusion protein that
includes a polypeptide having the sequence of SEQ ID NO:76 and a region
equivalent to the Fc region of an immunoglobulin and engineered to have

increased effector function.

131. A pharmaceutical composition comprising the antigen binding molecule

of any of claims 112 to 130 and a pharmaceutically acceptable carrier.

132. A pharmaceutical composition comprising the antibody fragment of

claim 126 and a pharmaceutically acceptable carrier.

133. A pharmaceutical composition comprising the fusion protein of any of

claims 127 to 130 and a pharmaceutically acceptable carrier.

134. A method of treating a disease treatable by B-cell depletion comprising
administering a therapeutically effective amount of the antigen binding according

to any of claims 112 to 130 to a human subject in need thereof.



Gn Val An Leu Val GAn Ser Ay Ala Gu Val Lys Lys
Pro Ay Ala 10 15 Ser Val Lys Val Ser Cys Lys Ala Ser

W@Ras0y48s9Thr Phe Thr Tyr Ser 20 25 30 Trp Met PSIIBR0OM/003896
Val Arg Gn Ala Pro Ay An Gy Leu Gu Trp Met 35 40
45 Gy Arg lie Phe Pro Gy Asp Ay Asp Thr Asp Tyr Asn
Gy Lys Phe 50 55 60 Lys &@P-Arg Val Thr lie Thr Al a
Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Gu
Leu Ser Ser Leu Arg Ser Gu Asp Thr Ala Vval Tyr Tyr
Qy33. 85AR isBhuted plyMuGlebE e ARbrdiiE o AR @ of 5 Tyitthef t@inprising a
Val Tyr Trp. Gy A n dy 100 105 110 Thr Leu Val Thr
\Refuescp eagading Shumpamsntimdy B ghbor 57V ehpin CRATL IS 193,
Artificial <220> <223> Mouse-human chi meri c DNA <400>
45 caggtgcaat tggtgcagtc tggcgctgaa gttaagaagc
ctzﬁgcgm&mlag& pabagtieotid: taapriphangGeqichce Gatht & least 80%

caccitcagc tattcttgga

t gaact gggt . gcgg c 12 .
cErgunionig JaN ot Ve aeqg i B eRierge e
tl%q ghac 180 aat gggaaat tcaagggcag agtcacaatt
accgccgaca aatccactag cacagcctat 240 atggagctga
gcagcctgag atctgaggac acggccgtgt attactgtgc aagaaatgtc

3 ttfgatggtt act ctI t tta gacec

tg%t caé}cg‘?sgc? ﬁ:lc @j"itg‘g%%)g %%g 9 fgcudipg, to
Point 2632 d™ bbf auabucf%&@ den& SebBing Ghd PRidble
polyetlde<4 0> 46 G n nLeuVaI Gn Ser Ay

Auealomqﬁ ayantihody ligh¢clmim Gy Ala 10 15 Ser Val Lys Val

Ser Cys Lys Ala Ser Gy Tyr Thr Phe Ser Tyr Ser 20 25
30

138.  An antigen binding molecule according to claim 57, wherein at least 50%

of the oligosaccharides in the Fc region are bisected.

139.  Anantigen binding molecule according to claim 57, wherein at least 60%

of the oligosaccharides in the Fc region are bisected.

140. An antigen binding molecule according to claim 57, wherein at least 70%

of the oligosaccharides in the Fc region are bisected.

141. An antigen binding molecule according to claim 57, wherein at least 80%

of the oligosaccharides in the Fc region are bisected.

142.  An antigen binding molecule according to claim 57, wherein at least 90%

of the oligosaccharides in the Fc region are bisected.

143.  An antigen binding molecule according to claim 57, wherein at least 50%

of the oligosaccharides in the Fc region are nonfucosylated.

144.  An antigen binding molecule according to claim 57, wherein at least 60%

of the oligosaccharides in the Fc region are nonfucosylated.



Trp Met Asn Trp Val Arg G n Ala Pro Gy G n Gy Leu
Gu Trp Met 35 40 45 Gy Arg lie Phe Pro Ay Asp Gy
WRASWSOM8SAsp Tyr Asn Gy Lys Phe 50 55 60 Lys PBIT/IBR0@H003896
Val Thr lie Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65
70 75 80 Met Qu Leu Ser Ser Leu Arg Ser Qu Asp Thr
Ala Val Tyr Tyr Cys 85 90 -98¥-Ala Arg Asn Val Phe Asp
Ay Tyr Trp Leu Val Tyr Trp Gy Gn Gy 100 105 110
Thr Leu Val Thr Val Ser Ser 115 <210> 47 <211> 357
<?49> BhAnkigkhdmding mbleciRlacco2diz toQdise5 Nk eeitnauteast 70%
chinerj.c DNA <400> 47_caggtgcaat tggtgcagtc tggcgctgaa
gf”%"ggﬁ 5@@“‘&%‘3@9‘86}9?:F%{ftg§51a3§@%nf89°styggﬁ caagg
cttccggata caccttcacc tattcttgga tgcactgggt gcggcaggcc
120 cctggacaag ggctcgagtg gatgggacgg atctttcccg
gtéfat gHggatigeadinbicg molet 88 agmadiag fmalhint £ adgrpaagf least 75%
a acaat ca ca_cgtccacttc caccgtctat 240
a%%ﬁ@@%%cg@ﬂé%gﬁgg%%’%&%@ﬁ%n est gt attact gt go
aagaaatgtc 30021/36 tttgatggtt actggcttgt ttactggggc

cagggaaccc tggtcacpgt ctcctca 357 <210> 48 <211> 119
<2‘g7g> PRmethad Rscoxdingf focelaim 732 Oheredp 3aid\Mlisrderhisnam cell

chinerjc¢ polypeptide <400> 48 A n Val Gn Leu Val Gn
Sg?nq%orﬁﬁma Gu Val Lys Lys Pro Gy Ala 10 15 Ser Val

Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Tyr
Ser 20 25 30 Trp Met His Trp Val Arg Gn Ala Pro Gy
A48 a nigrlategd polpmyclpptidessomprising @ spapenge |selscief diqp ghe

E¥upeBnRidho SR ER D A2 IYEEA D 18311 ¥EQRPNBS 3P 3EEPD
No:35; SEQ ID No:37; SEQ ID No:39; SEQ ID No:41; SEQ ID No:43; SEQ ID
No:45; SEQ ID No:47; SEQ ID No:49; SEQ ID No:51; SEQ ID No:53; SEQ ID
No:55; SEQ ID No:57; SEQ ID No:59; SEQ ID No:61; SEQ ID No:63; SEQ ID
No:65; SEQ ID No:67; SEQ ID No:69; and SEQ ID No:71.

149.  Anisolated polynucleotide according to claim 148, wherein said isolated
polynucleotide comprises SEQ ID NO:31.

150.  Anisolated polynucleotide according to claim 148, wherein said isolated
polynucleotide comprises SEQ ID NO:55.

151.  Anisolated polynucleotide according to claim 148, wherein said isolated
polynucleotide comprises SEQ ID NO:59.

152.  Anisolated polynucleotide comprising SEQ ID No:75.

153.  Anisolated polynucleotide according to claim 148 or 149, wherein said
isolated polynucleotide encodes a fusion polypeptide.

154.  Anisolated polynucleotide comprising



Gn Gy Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser
Thr Val Tyr 65 70 75 80 Met G u Leu Ser Ser Leu Arg
WE005BH485Asp Thr Ala Val Tyr Tyr Cys 85 90 95 BCHIBR0@H003896

Asn Val Phe Asp Gy Tyr Trp Leu Val Tyr Trp Gy Gn

Gy 100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210>

49 <211> 357 <212> DNA <213M-Artificial <220> <223>
Mouse- human chi neric DNA <400> 49 gaggt gcaat

tggtgcagtc tggcgctgaa gttaagaagc ctggggccac cgtgaagatc
60 t ccé)gcaaggedughacggadiageasdypepide hhdhg atseggace selected

t gcact gggt gcagcaggcc 120 _cctggaaa ctcgagtg

gHey s@@mﬁwﬁleéeé%é@é&@' 2: 820} ﬁﬂ@{%gﬁ;lm SEQ ID
O ae t tccaaggaag agtcacaatc acagccgaca cgtccactga
caccgéctat 24022/ 36 at ggagct ga gcagcct gag at ct gaggac
acggcch gt asdqaetagtegcoding e palygéptids0aving tlgetegagnce of SEQ

g]g)t]%g)gﬁ gt ttactggggc cagggaaccc tggtcaccgt ctcctca
> 50 <211> 119 <212> PRT <213> Artificial

<220> <223> Muse- human chi neric pol ypepti de <400> 50
Gu Val Gn Leu Val Gn Ser Ay Ala Gu Val Lys Lys
Pt%. A 4nAsddated palsnatieotivigicompsising e s8gnengy bavipg atighst 8874

Ay Tyr Thr Phe Thr r r 20 25 30. Tr tHi S,
Vi o 25 e e e sy SRt PSR A28 B
45 Ko 1ASBQIIDeNEBE, @ ITHNG: 353 BEG 1D W6 B7;THEQ 5 Nol39; S
Gu Lys Phe 50 55 60 G n Gy Arg Val Thr lie Thr Al a
AN SEQ IO A SERNID Noad 579G Nor4755%0 TRAYo 44 §EQ
%%Ng?l 9599 Alo-5% ;%E%?fD RoYs S?EEQTM N@‘.IS% é@(b H—)ry\fo:@/; 'SEQ
ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and
SEQ ID No:71, wherein said isolated polynucleotide encodes a fusion

polypeptide.

156. An isolated polynucleotide comprising a sequence having at least 80%
identity to SEQ ID NO:75, wherein said isolated polynucleotide encodes a fusion
polypeptide.

157. An isolated polynucleotide comprising a sequence having at least 85%
identity to a sequence selected from the group consisting of SEQ ID No:29; SEQ
ID No:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No:37; SEQ ID No:39; SEQ
ID No:41; SEQ ID No:43; SEQ ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ
ID No:51; SEQ ID No:53; SEQ ID No:55; SEQ ID No:57; SEQ ID No:59; SEQ
ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and
SEQ ID No:71.

158. An isolated polynucleotide comprising a sequence having at least 85%
identity to SEQ ID No: 75.

159. An isolated polynucleotide comprising a sequence having at least 90%
identity to a sequence selected from the group consisting of SEQ ID No:29; SEQ



Ala Thr Asn Val Phe Asp Gy Tyr Trp Leu Val Tyr Trp
Gy Gn Ay 100 105 110 Thr Leu Val Thr Val Ser Ser
WA 1B542B8%> 51 <211> 357 <212> DNA <213> Arti f i B€EHIB2004/003896

<220> <223> Mouse- human chineric DNA <400> 51

gaggt gcaat tggtgcagtc tggcgctgaa gttaagaagc ctggggccac
cgt gaagatc 60 tcctgcaagg tldecggata caccttcacc
tattcttgga tgaactgggt gcagcaggcc 12023/ 36 cctggaaagg
ggctcgagt g gatgggacgg atctttcccg gcgatgggga tact gactac

m‘f’é‘?ﬁfm@ N g0 351 SBOTD ! ”m@c?ﬂm 9% SEQ
DN A0 2D Db S5Q 1R Naatsgggé 1@3@@@%49; SEQ
PR PR I 198E: S RE'S ?%‘9@2@%9%%3%‘@? Se¢

&DtNé 6¢] SEQID205 633k Y VNGSES; ISBGRID Blot6TeBEQ ID No:69; and
pci%é/&? t|de <400> 52 GQu Val @n Leu Val Gn Ser Gy

- Lys Lys Pro Gy Ala 10 15 Thr Val Lys lie
Ser Cys Lys Val Ser Gy Tyr Thr Phe Thr Tyr Ser 20 25
30 Trp Met Asn Trp Val GAn Gn Ala Pro Ay Lys Ay Leu
Gi60. TrAm Melat@bpelPnutieoGly cénprigngh eeRencehavids at 16isy 99%p

Thr As [ n Gy Lys Phe 50 55 60 Lys Gy Arg Val
'FE?HUIWE’;%QI@IS%O- p Thr Ser Thr Asp Thr Ala Tyr 65 70
75 80 Met G u Leu Ser Ser Leu Arg Ser Qu Asp Thr Al a

Val Tyr Tyr Cys 85 90 95 Ala Thr Asn Val Phe Asp Ay
Thorl. Trém isolatadapolfipucleptige Gmpi@ing EisgquE0e hodng atdeash 95%

1861‘1'[1\{ a{o Js:%qu%cle s€ ectedS Rom ]t'he group consisting of SEQ ID No:29; SEQ
ID No:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No:37; SEQ ID No:39; SEQ
ID No:41; SEQ ID No:43; SEQ ID No:45; SEQ ID No:47‘; SEQ ID No:49; SEQ
ID No:51; SEQ ID No:53; SEQ ID No:55; SEQ ID No:57; SEQ ID No:59; SEQ
ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and
SEQ ID No:71.

162. An isolated polynucleotide comprising a sequence having at least 95%
identity to SEQ ID No: 75.

163. An isolated polynucleotide comprising a sequence having at least 99%
identity to a sequence selected from the group consisting of SEQ ID No:29; SEQ
ID No:31; SEQ ID No:33; SEQ ID No:35; SEQ ID No:37; SEQ ID No:39; SEQ
ID No:41; SEQ ID No:43; SEQ ID No:45; SEQ ID No:47; SEQ ID No:49; SEQ
ID No:51; SEQ ID No:53; SEQ ID No:55; SEQ ID No:57; SEQ ID No:59; SEQ
ID No:61; SEQ ID No:63; SEQ ID No:65; SEQ ID No:67; SEQ ID No:69; and
SEQ ID No:71.

164. An isolated polynucleotide comprising a sequence having at least 99%
identity to SEQ ID No: 75.



<210> 53 <211> 366 <212> DNA <213> Artificial <220>
<223> Mpuse- human chi neri c DNA <400> 53 cagat gcaat

WO o@bgemee ¢ t ggcgct gaa gttaagaaga ccgggagttc apCTERGOLE®3896
6024/ 36 tcctgcaagg cttccggata caccttcacc tattcttgga

t gagct gggt gcggcaggcc 120 cctggacaag ggctcgagtg
gat gggacgg atctttcccg gcgatbygga tactgactac 180
gcacagaaat tccaaggaag agtcacaatt accgccgaca aatccactag
cacagcctat 240 atggagctga gcagcctgag atctgaggac
apgiyc cah gdolaed pelygidentdagamptighg 300 tttgatggtt

actggcttgt ttact ggggc cagggaaccc tggtcaccgt ctc ct
360 ag® eq%sem mg@zpogmntideiwn%ﬂiwewele%i@ﬁ

ppbp Eoine A RRQ 0 No b0 I RGSS RED I N0 SEQ D
AN? 36§ SEQ:;D Mclyss ISBQ MNO'?O? SBQ:ID];@)Z 4% ST ID’Noe4_4y §EQaID
Hor6rSraiD a S et P RS sl nd Yo e 4eSH iy,
CilJH 567 S’E%D r&?séﬂ% IS4 SEQITD 1660 62.RK0 @No"@p s@byﬂ)

p Thr aG|n Lyd Phe 50 55 60 G n Gy Ar
\/HD 6$h$EQ|I@ NMSA“&E\QAB@IQ_% ageé SEQID Ner72Tard Al a Tyr 65

70 75 80 Met GQu Leu Ser,Ser Ar

A v efitiers begoithe ot b iavidedne i ied offPankBhay
Gyrebivh, 3 Prh&Her@herddf, frdih SpedieébiheFhyn HHscl 05 110
Thr Ceu Val Thr Val Ser Ser 115 <210> 55 <211> 357

<212> DNA
166. An isolated polynucleotide comprising

a) a sequence encoding a polypeptide having the sequence of SEQ ID
No:76; and
b) a sequence encoding a polypeptide having the sequence of an antibody

Fc region, or a fragment thereof, from a species other than mouse.

167. An isolated polynucleotide encoding a polypeptide having a sequence
selected from the group consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID
No:34; SEQ ID No:36; SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQ ID
No:44; SEQ ID No:46; SEQ ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ ID
No:54; SEQ ID No:56; SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID
No:64; SEQ ID No:66; SEQ ID No:68; SEQ ID No:70; and SEQ ID No:72.

168.  Amnisolated polynucleotide encoding a polypeptide having the sequence of
SEQ ID No:76.

169. An isolated polynucleotide comprising a sequence that encodes a
polypeptide having a sequence selected from the group consisting of SEQ ID
No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID No:36; SEQ ID No:38; SEQ ID
No:40; SEQ ID No:42; SEQ ID No:44; SEQ ID No:46; SEQ ID No:48; SEQ ID
No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56; SEQ ID No:58; SEQ ID



<213> Artificial 25/36 <220> <223> Muse -human

chimeri c DNA <400> 55 gaagtgcagc tggtggagtc tggaggaggc
WO t@gesayc ct ggcgggtc cctgcggectc SO tcct gt gcapCT/IB2004/003896

cctctggatt cacatttagc tattcttgga tgaactgggt gcggcaggct

120 cct.ggaaagg gcctcgagtg ggtgggacgg atctttcccg

gcgat gggga tact gactac 180-d4t gggaaat tcaagggcag

agt cacaatt accgccgaca aatccactag cacagcctat 240

at ggagct ga gcagcctgag atctgaggac acggccgtgt attactgtgc

29§86: B I B2 SEQADINS 64 £SEQ U0 Nogs6; ISELTYNge; SEQ ID

cagggaaccc tﬁ%tcaccgt ctcctca 357 <210> 5 <211> 119

a:78; g PEQHRNOA% 't ci al <220> <223> Mouse- human

chimeric pol ypeptide <400> 5 Ju Val Gn Leu Val Gu

Ser Gy Ay Gy Leu Val Lys Pro Ay Gy 10 15 Ser Leu

Ar79. LeAn Seolatey polyraicloddSaonpriginehe sehueneheth8eendodes a

Ser 20 .25 30 Tr Trp Val Arg Gn Ala Pro Ay
LB@YIGPW@L@YI@%‘?Q&%H\@%%% 40 45 Gy Arg lie Phe Pro
Gy Asp Ay Asp Thr Asp Tyr Asn AQy Lys Phe 50 55 60

Lys Gy Arg Val Thr lie Thr Ala Asp Lys Ser Thr Ser
THI. Al An SxpresSion ¥Octébe@ipriding aBlisplitedipdpnudbeatide@gcosdigs to

Ser Gu T Val Tyr Tyr Cys 85 0 95 Ala Arg
A@W%Pfazgn%isj@'@@ Tyr Trp Leu Val Tyr Trp Gy Gn
Gy 100 105 110 Thr Leu Val Thr Val Ser Ser 115 <210>

57 <211> 45626/ 36 <212> DNA <213> Artificial <220>
<P723> Tsuseton afrelaine A7 hevheseiprpd ¥ggosisgplycistronic.

173. A host cell comprising the expression vector of claim 171.

174.  Ahost cell comprising an isolated polynucleotide according to any one of

claims 148-170.

175. A humanized polypeptide comprising a sequence selected from the group
consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID No:36;
SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQ ID No:44; SEQ ID No:46;
SEQ ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56;
SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66;
SEQ ID No:68; SEQ ID No:70; and SEQ ID No:72, or a variant thereof.

176. A humanized polypeptide comprising the sequence of SEQ ID NO:76, or

a variant thereof.

177. Anisolated polypeptide comprising a sequence selected from the group
consisting of SEQ ID No:30; SEQ ID No:32; SEQ ID No:34; SEQ ID No:36;
SEQ ID No:38; SEQ ID No:40; SEQ ID No:42; SEQ ID No:44; SEQ ID No:46;
SEQ ID No:48; SEQ ID No:50; SEQ ID No:52; SEQ ID No:54; SEQ ID No:56;
SEQ ID No:58; SEQ ID No:60; SEQ ID No:62; SEQ ID No:64; SEQ ID No:66;
SEQ ID No:68; SEQ ID No:70; and SEQ ID No:72, or a variant thereof.



cggaattcgg cccaccggtg gccaccatgg actggacctg gaggatcctc
ttcttggtgg 60 cagcagccac aggagcccac tccgaagtgc
wag@sogtsgha gt ct ggagga ggcttggtca 120 agcct ggcRgI/iB2004/003896

gtccctgcgg ctctecctgtg cagectctgg attcgcattc agctattctt
180 ggat gaactg ggtgcggcag gctcctggaa agggcct cga

gt gggt ggga cggatctttc 240-Idéggcgat gg ggat act gac

t acaat ggga aattcaaggg cagagtcaca attaccgccg 300

acaaat ccac tagcacagcc tatatggagc tgagcagcct gagatctgag
gacacggccg 360 tgtattactg tgcaagaaat gtctttgatg

t act gct t tttact gccagggaa 420 c t ggt cac
3(3 salatsdPalypen eqoetr&@alg%%l NGL /697 ayanant degeof
<212> PRT <213> Artificial <220> <223> Mouse- human

chimeric pol ypeptide <400> 58 Gu Val Gn Leu Val GQu
369. A TheGholatell polypeptidel accysliny © d@yyof@laimi( 774 78ewhérein
Arg Leu Ser Ser Gy Phe Ala Phe Ser Tyr
}d%ml%ls'ﬁrfﬁ“%l’%ﬁptﬁép Val Arg Gn Ala Pro Gy
Lys Gy Leu Gu Trp Val 35 40 45 Ay Arg lie Phe Pro
Gy Asp Ay Asp Thr Asp Tyr Asn Ay Lys Phe 50 55 60
L4R9. Gl Am Antigeviabinding holecilhrecondpaisingpthe yisplBed pPhipeSide of
Thrmg@ Tyr 65 70 75 80 Met G u Leu Ser Ser Leu Arg
SHMQ Y- Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg
Asn Val Phe Asp Ay Tyr Trp Leu Val Tyr Trp Gy Qn
Gy 100 105 11027/36 Thr Leu Val Thr Val Ser Ser 115
480> Be aafigavbipding apioonlanislain 130, whareinsef antigeppiding

use chimeric DNA <400> 59 caggtgcagc
R R

aggaggc ttggtcaagc ctggcgggtc cctgeggcetc
60 tcct gtgcag cctctggatt cacatttagc tattcttgga

t gaact t caggct 120
% ’Jgt?eg anti %(3:’/ otg glalm 181, wherein said antibody is a humanized
antibody.

183.  The antigen binding molecule of claim 180, wherein said antigen binding

molecule is an antibody fragment.

184. The antigen binding molecule of claim 183, wherein said antibody

fragment is humanized.

185. The antigen binding molecule of claim 180, wherein said antigen binding

molecule is a recombinant antibody.

186. The antigen binding molecule of claim 185, wherein said recombinant

antibody is humanized.

187. The antigen binding molecule of claim 180, wherein said recombinant

antibody comprises a2 human Fc region.

188. The antigen binding molecule of claim 187, wherein said human Fc

region is a human IgG Fc region.



cctggaaagg gcctcgagtg ggtgggacgg atctttcccg gcgat gggga
tactgactac 180 aat gggaaat tcaagggcag agtcacaatt

waecwgoegara aat ccactag cacagcctat 240 at ggagct BEI/IB2004/003896
gcagcctgag atctgaggac acggccgtgt attactgtgc aagaaatgtc
300 tttgatggtt actggcttgt ttactggggc cagggaaccc
t ggt caccgt ctcctca 357 <24ld8-60 <211> 119 <212> PRT
<213> Artificial <220> <223> Mouse- human chineric
pol ypepti de <400> 60 G n Val Gn Leu Val Gu Ser Gy
Gy Gy Leu Val Lys Pro Ay Gy 10 15 Ser Leu Arg Leu
Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Tyr Ser 20 25
3B9Tr pAnventigeanbinding vagleale ofpmy Af glaimg 18188, saidsaptigeay

Uy TT al .35 4 A [} e Asp Ay
Rl ool ko er o b RRER RN ER) L1
Val Thr lie Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65
70 75 80 Met Gu Leu Ser Ser Leu Arg Ser_ G u Asp Thr
APY. vain mytigephindipg npdecyly %Q@I%t%q%}w ?sﬁéﬁ“’d‘g Falgﬁé?

. : -
TrBeirhle D UARAGE R} ibeChRo PR S b 1dnon
sAddifiedDbifti ged bardivy mofecaleal <220> <223> Mouse- human
chimeric DNA <400> 61 cggaattcgg cccaccggtg gccaccat gg
actggacctg gaggatcctc ttcttggtgg 60 cagcagccac
4@9agCA £ aftid MOIRGEE HolAUE £8b &t QLieD 29 avIReEh sgidtrea
120 agcctggcgg gtccctgegg ctctcctgeg cagectctgg
acgiondas en ingrpeset ropartidiBof jsestegialgogacgbatiteggcag
gctcct ggaa agggcctcga gt gggtggga cggatctttc 240
ccggcgat gg ggatactgac tacaat ggga aattcaaggg cagagtcaca
atgbac CAE GatideD bakapaielatlet AYoRILBY GE clathal §Pgageerein said

t gagcagcct gagatctgag gacacggccg 360
modified oligosaccharides are bisected compleéx.

193. An antigen binding molecule according to claim 189, wherein said
modified oligosaccharides have an increased proportion of bisected,
nonfucosylated oligosaccharides in the Fc region of said antigen binding

molecule.

194. An antigen binding molecule according to claim 193, wherein said

bisected, nonfucosylated oligosaccharides are hybrid.

195. An antigen binding molecule according to claim 193, wherein said

bisected, nonfucosylated oligosaccharides are complex.

196. An antigen binding molecule according to claim 189, wherein at least
20% of the oligosacchardies in the Fc region of said polypeptide are bisected,

nonfucosylated.

197. An antigen binding molecule accofding to claim 189, wherein at least
30% of the oligosacchardies in the Fc region of said polypeptide are bisected,

nonfucosylated.



tgtattactg tgcaagaaat gtctttgatg gttactggct tgtttactgg
ggccagggaa 420 ccctggtcac cgtctcctca gctagcgaat tctcga
WA B@s50280 62 <211> 119 <212> PRT <213> Artifi BCEIB2004/003896

<220> <223> Muse- human chi neric pol ypepti de <400> 62
Gu vVal Gn Leu Val Qu Ser Gy Ala Ay Leu Val Lys
Pro Ay Gy 10 15 Ser Leu-W’g Leu Ser Cys Ala Al a Ser
Gy Phe Thr Phe Ser Tyr Ser 20 25 30 Trp Met Asn Trp
Val Arg Gn Ala Pro Ay Lys Gy Leu Gu Trp Met 35 40
45 Gy Arg lie Phe Pro Gy Asp Ay Asp Thr Asp Tyr Asn
Gy Lys Phe 50 55 60 Lys Gy Arg Val Thr lie Thr Al a
Als%y& LyAn gatigepbindiag nyelpculy accotding josglaige 1§9,gvheseig st gapt

Vi
o f theilagiiisnindiis i el reliol o pfta BafuRhiac @ oideed
Lemfidabylded. Trp Gy G n Gy 100 105 110 Thr Leu Val
Thr Val Ser Ser 115 <210> 63 <211> 456 <212> DNA <213>
Artificial <220> <223> Muuse-human chi neri ¢ DNA <400>
61h9Cy gﬁ%ﬁ%c@?g%% GRALG O5&BFERAS APcIaf 999 G5hdein at least

gaggat cctc gg 60 cagcagctac aggagctcac
t 14 ad ttegrligagatchaidey an gtedtcgggipg f geidgtodypeptidel 2@ bisected,

agcct gtccctgecgg ctctecctgeg cagectctgg attcacattt
J&E@?@%dwo ggat gaact g ggtgcggcag gctcctggaa

agggcct cga gtgggtggga cggatctttc 240 ccggcgat gg
ggat act gac tacaat ggga aattcaaggg cagagtcaca attaccqccﬁg
€o

389 achmetlhadd predjceay etigeabm leculggwhigh istcapab

L
cwkdrgigtsaricantigte bindingangleddg ghaherios baid aefltl comprising

a) culturing the host cell of claim 173 or claim 174 in a medium under
conditions allowing the expression of said polynucleotide encoding said antigen
binding molecule; and

b) recovering said antigen binding molecule.

201. The method of claim 200, wherein said antigen binding molecule is an

antibody.

202. The method of claim 200, wherein said chimeric antigen binding

molecule is humanized.

203. A pharmaceutical composition comprising the antigen binding molecule

according to any of claims 189-199 and a pharmaceutically acceptable carrier.

204. The pharmaceutical composition of claim 203, wherein said composition

further comprises a pharmaceutically acceptable carrier.

205. The pharmaceutical composition of claim 203, wherein said composition

further comprises an adjuvant.



<210> 64 <211> 119 <212> PRT <213> Artificial <220>
<223> Mouse- human chineric pol ypeptide <400> 64 G u
wy/at0sa485¢eu Val Gu Ser Ay Gy Gy Val Val LpGI/B32004/003896

Gy Gy 10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy

Phe Thr Phe Ser Tyr Ser 20 25 30 Trp Met Asn Trp Val

Arg Gn Ala Pro Ay Lys GI‘%/ISI:eu Gu Trp Met 35 40
4530/36 Gy Arg lie Phe Pro Gy Asp Gy Asp Thr Asp

Tyr Asn Gy Lys Phe 50 55 60 Lys Gy Arg Val Thr lie

TRO6. Al A nfedlpod ofSre8ang T Hisober trél'dua:bldlbﬁBchil deplefOn TEmBsing

kS e S R S o
ToPank @ cMaths Jy3-20% B S sd fib Ecb’ln]&gd 122eck10 Thr Leu

Val hr Val Ser Ser 115 <210> 65 <211> 456 <212> DNA
<213> Artificial <220> <223> Muse-human chi neri c DNA

R R o A S A B B oG
tﬁ(ﬁﬁpﬁf@ﬁﬂ@ Gavigs [ OUT-ORadH AsHeRa i BasiFaarRoa] @ity in an

agcct gg gtccctg ctcicctg cagcctctgg attcacattt
agee @gﬁgmilgotcg@mﬁg'a&egolg@qsg ddes gettbethggaegion of a

T e

3biadiag asd¢ b co Alnaaas of thalnad tRIRYL7.t gagcagcect

gagat ct gag gacacggccg 360 tgtattactg tgcaagaaat

gtctttgatg gttactggct tgtttactgg ggccagggaa 420

E%Sistlggiil%@ﬁos? BLIE bEELRR 206 AReaAdbid S Gptide Bavird BE1, HON-
acetylglucosaminyltransferase III activity is a fusion polypeptide.

209. The host cell of claim 207, wherein said antigen binding molecule is an

antibody.

210. The host cell of claim 207, wherein said antigen binding molecule is an

antibody fragment.

211. The host cell of claim 207, wherein said antigen binding molecule

comprises a region equivalent to the Fc region of a human IgG.

212. The host cell of claim 207, wherein said antigen binding molecule
produced by said host cell exhibits increased Fc receptor binding affinity as a

result of said modification.

213. The host cell of claim 207, wherein said antigen binding molecule
produced by said host cell exhibits increased effector function as a result of said

modification.

214. A host cell according to claim 208, wherein said fusion polypeptide

comprises the catalytic domain of (1,4)-N-acetylglucosaminyltransferase III.



<212> PRT <213> Artificial <220> <223> Muse-human
chimeric pol ypeptide <400> 66 Gu Val Gn Leu Val Qu

WE005BH485G y Gy Leu Lys Lys Pro Gy Gy 10 15BQT1/BER0G03896

Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Tyr Ser 20 25 30 Trp Met Asn Trp Val Arg Gn Ala Pro
Gy Lys Ay Leu Gu Trp MHtl935 40 45 Gy Arg lie Phe
Pro Gy Asp Gy Asp Thr Asp Tyr Asn Gy Lys Phe 50 55
60 Lys Gy Arg Val Thr lie Thr Ala Asp Lys Ser Thr Ser
Thr Ala Tyr 65 70 75 80 Met G u Leu Ser Ser Leu Arg

AR A LA L QLR AR TE I M TR R N A TN
Gt B R Tl VS 0 18 i
Molspeptideran chi neri c DNA <400> 67 cggaattcgg

cccaccggtg gccaccatgg actggacctg gaggatcctc ttcttggtgg
60 cagcagccac aggagcccac tccgaagtgc agctggtgga

916! 09090 S9rhdBeif@ td 2RiROTH, GAtkéin shRICGbRE dGcalization
ctctcctgcg cagcctctgg attcacattt agctattctt 180

gatagachglogalizatigy demagatfananggsidassdhgcct cga gt gggt ggga
cggatctttc 240 ccggcgat gg ggat actgac tacaat ggga
aatt caaggg cagagtcaca attaccgccg 300 acaaat ccac

tAgCcacaAGes: tdl ADedaE tb PRIHAYLS; twigaeiatsaldyaoley doatigginng
360 tgtattactg tgcaagaaat_ gtctttgatg gttactggct
dpmaimistibelcgalation ganams FRbet Notte hiz ysanistieapstorase 1
gctagcgaat tctcga 456 <210> 68 <211> 119 <212> PRT
<213> Artificial

218. A host cell according to claim 215, wherein said Golgi localization

domain is the localization domain of B(1,2)-N-acetylglucosaminyltransferase IL

219. A host cell according to claim 215, wherein said Golgi localization

domain is the localization domain of mannosidase I.

220. A host cell according to claim 215, wherein said Golgi localization

domain is the localization domain of a1-6 core fucosyltransferase.

221. A host cell according to claim 213, wherein said increased effector

function is increased Fc-mediated cellular cytotoxicity.

222. A host cell according to claim 213, wherein said increased effector

function is increased binding to NK cells.

223. A host cell according to claim 213, wherein said increased effector

function is increased binding to macrophages.

224. A host cell according to claim 213, wherein said increased effector

function is increased binding to polymorphonuclear cells.



<220>32/ 36 <223> Mouse -human chineric pol ypeptide
<400> 68 Qu Val Gn Leu Val Qu Ser Gy Gy dy Leu
w/adoshyssPro Gy Ser 10 15 Ser Leu Arg Leu SerPQysB2004003896
"~ Ala Ser Ay Phe Thr Phe Ser Tyr Ser 20 25 30 Trp Met
Asn Trp Val Arg G n Ala Pro Gy Lys Ay Leu Qu Trp
Met 35 40 45 Gy Arg lie PHO-Pro Gy Asp Gy Asp Thr
Asp Tyr Asn Gy Lys Phe 50 55 60 Lys Gy Arg Val Thr
lie Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75
8mavet AGhast lcelll aBevrdibg rto LadaimAR 93, Seheréinusadd finctéused\lefifedat
Tyr Tyr, Cys 85 90 95 Ala Arg Asn Val Phe Asp Ay Tyr
Tﬁy‘lﬁcfﬁ%lswreaﬁwbmﬂwg@w@ﬁ%@-y 100 105 110 Thr Leu
Val Thr Val Ser Ser 115 <210> 69 <211> 456 <212> DNA
<213> Artificial <220> <223> Mouse-human chi meri c DNA
<A0> A%y gelhtatoyding cto adaigy 243 ,gehaemasand) imrtagegd effector

g atcct.c ttc tgg 60 cagcagccac aggagcccac
t@@gﬁ%’ﬁd’&“s@d&‘ﬁ é%?g% g%“@il}ﬁ @agargaawéqs?%gt ca 120
agcct ggcgg gtccctgecgg gtcagctgcg cagcctctgg attcacattt
agctattctt 180 ggatgaactg ggtgcggcag gctcctggaa

adhjgccichmt gtlagtayding togdeint £13,cwherGincerad) dayataged effector
ggat actgac tacaat ggga aattcaa cagagt caca attaccgccg
3]8]6‘0@%%&?05 ‘&%E‘??%{glglgs 58@8”?‘5?% gagc t gagcagcct
gagat ct gag gacacggccg 360 tgtattactg tgcaagaaat

gtctttgatg gttactgget tgttt act%g ggcpagg aa 420
e gofckest cail eeecrdiag tgcilaige ghht wheewgwid 5u3gpsd clfogios

7 S %iﬂ‘&&sﬁ@’l’%@ll?ﬁ&iﬁ%ls> Art ificial <220> <223>
use-human chi meri ¢ polypeptide

229. A host cell according to claim 212, wherein said Fc receptor is Fey

activating receptor.

230. Ahostcell according to claim 212, wherein said Fc receptor is FcyRIIIA

receptor.

231.  Ahostcell according to claim 207, wherein said host cell is a CHO cell, a
BHK cell, a NSO cell, a SP2/0 cell, a YO myeloma cell, a P3X63 mouse
myeloma cell, a PER cell, a PER.C6 cell or a hybridoma cell.

232.  The host cell of claim 207, further comprising at least one transfected
polynucleotide encoding a polypeptide according to any of claims 28 and 35-41,
and wherein said nucleic acid comprises a sequence encoding a region equivalent

to the Fc region of 2 human immunoglobulin.

233. Thehost cell of claim 207, wherein said at least one nucleic acid encoding
a polypeptide having B(1,4)-N-acetylglucosaminyltransferase III activity is

operably linked to a constitutive promoter element.



<400> 70 Gu Val Gn Leu Val Gu Ser Ay Ay Gy Leu
Val Lys Pro Gy Ay 10 15 Ser Leu Arg Val Ser Cys Ala
web@sBerssE y Phe Thr Phe Ser Tyr Ser 20 25 30 AePIBdBe4/003896
Asn Trp Val Arg G n Ala Pro Gy Lys Gy Leu Qu Trp
Met 35 40 45 Ay Arg lie Phe Pro Ay Asp Gy Asp Thr
Asp Tyr Asn Ay Lys Phe 50 185 60 Lys Ay Arg Vval Thr
lie Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75
80 Met G u Leu Ser Ser Leu Arg Ser Gu Asp Thr Al a Val
T934. TyTh€hesst 8611 0f 6ainA\RA3 Avkpréiarsaidapol Rieptids havechy Blly4)-N-

Tr u Val 00 10 O, Thr Leu
VR Y#%P"Wl ﬁrang&?aﬂé 325‘11@98711%&12& fsfsyn@]e’ld@lb DNA
<213> Artificial <220> <223> Muse-hunman chi neri ¢ DNA

<400> 71 cggaattcgg cccaccggtg gccaccatgg actggacctg
gatfgat Anta@tlg«tmbmggngggo 6Qule agoadjog 4@ clagg d§@ceherein at least

A Qeoy G ettuRan Oe b RARRatgtEt og attcacart

agctattctt 180 ggatgaactg ggtgcggcag gct cct ggaa

cctcga gt gggt ggga cg atctttc 240 ccggcgatg
gg?gg Ayaatigecbiadigy qaolaeh %@ eecoidins éaglage gga,awmrmc% dessy
3 At gc t gagcagcct
-g%éé‘é o R AR YRR G MRS o
gtctttgatg gttactggct tgtttactgg ggccagggaa 420

ccctggtcac cgtctcctca gctagcgaat tctcga 456 <210> 72
%3171> Adgrtigdmbinire raolsgie Arrding o Flaiy 363 when avdist

VaI ﬁ@e@%é&h%%y%e%Egsegvg‘r?glﬁ%%ﬁ%uevs | GIGyn e

238. An antigen binding molecule according to claim 189, wherein at least

80% of the oligosaccharides in the Fc region are bisected.

239. An antigen binding molecule according to claim 189, wherein at least

90% of the oligosaccharides in the Fc region are bisected.

240. An antigen binding molecule according to claim 189, wherein at least

50% of the oligosaccharides in the Fc region are nonfucosylated.

241.  An antigen binding molecule according to claim 189, wherein at least

60% of the oligosaccharides in the Fc region are nonfucosylated.

242.  An antigen binding molecule according to claim 189, wherein at least

70% of the oligosaccharides in the Fc region are nonfucosylated.

243. An antigen binding molecule according to claim 189, wherein at least

75% of the oligosaccharides in the Fc region are nonfucosylated.

244. A method according to claim 206, wherein said disorder is a B cell

lymphoma.



10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr
Phe Ser Tyr Ser 20 25 30 Trp Met Asn Trp Val Arg G n
wWeL@sPusE y Lys Gy Leu Gu Trp Met 35 40 45 EIT/IBROEH/003896
lie Phe Pro Ay Asp Gy Asp Thr Asp Tyr Asn Gy Lys
Phe 50 55 60 Lys Gy Arg _;@%_Thr lie Thr Ala Asp Lys
Ser Thr Ser Thr Ala Tyr 0O 75 80 Met G u Leu Ser
Ser Leu Arg Ser Gu Asp Thr Ala Val Tyr Tyr Cys 85 90
%ﬁ g.Asn Val Phe Asp Gy. Tyr Trp Leu Val Tyr Trp
¥ e% éolptedopolypysleptige mmppé@g\ﬁélleaﬂﬁ ronw?/aﬂwgé?m@&amy
héénﬁaﬂ&greg%nsg%%%mé&eﬁﬂzgfa% 3 af TR HARE RO form
<400> 73 ggactgga cct ggat tcttcttg gt ggcagcag
@maaﬁggagmnmgaatdamsﬂh§2¢@mfiﬁydﬂmﬁnmt&8Eéﬁﬁwﬁ 242 maid

PRT <213> Ho ens <400>. 74, Met Thr Tr
FPYPlementaity @ Ewyla/éwgwaaw}vrgwadvﬁ& palana% dids
BhsodSeh 01 3&1> 345 <212> DNA <213> Artificial
<220> <223> human chinmeric DNA <400> 75

gat atcgtga tgacccagac tccactctcc ctgcccgtca cccctggaga

S

a&ﬁp@%ﬂ%t@&&&mﬁaﬁg%gbﬁ@ @dctdd R ARALGLE cslasits%ﬁltgtcﬁt c
180 tctgg% tcc ctggégj% tt ctccggatcc gggt caggca

chipdt AL LI SR
247.  Anisolated polynucleotide according to claim 245, wherein said isolated

polynucleotide encodes an antigen binding molecule.

248.  An isolated polynucleotide comprising at least three complementarity
determining regions of the murine B-Ly1 antibody, or variants or truncated forms
thereof containing at least the specificity-determining residues for each of said
three complementarity determining regions, wherein said isolated polynucleotide

encodes a fusion polypeptide.

249.  An isolated polynucleotide according to claim 248, wherein said
complementarity determining regions comprise at least one sequence selected
from the group consisting of : SEQ ID NO:5, SEQ ID NO:6 and SEQ ID NO:7,
and at least one sequence selected from the group consisting of: SEQ ID NO:21,
SEQ ID NO:22, and SEQ ID NO:23; and SEQ ID NO:24, or variants or truncated
forms of said sequences that contain at least the specificity-determining residues

for each of said complementarity determining regions.

250.  Anisolated polypeptide encoded by the isolated polynucleotides of any of
claims 245-249.

251.  An antigen binding molecule comprising at least one complementarity
determining region of the murine B-Ly1 antibody, or a variant or truncated form

thereof containing at lest the specificity-determining residues for said



agcagggt gg aggctgagga tgttggagtt tattactgcg ctcagaat ct

agaacttcct 300 tacaccttcg gcggagggac caaggtggag
war@aaasgt a cggtg 345 <210> 76 <211> 115 <212>PERIB2004/003896

<213> Artificial <220>:<223> Muse-human chineric

pol ypepti de <400> 16 AspF;ri,)e Val Met Thr G@n Thr Pro

Leu Ser Leu Pro Val Thr 0 Ay 10 15 GJu Pro Ala Ser

lie Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser 20 25

30 Asn Gy lLie Thr Tyr. Leu Tyr Trp Tyr. Leu Gn Lys Pro
C@gple@qm%y dejermuipingzegipn, ag farthsy C?Lféﬁnﬁlil%a segipense denpend
1% Olctf# g@hl)@g@l y Val Pro 50 55 6036/36 Asp Arg

er Gy Thr Asp Phe Thr Leu Lys

lie 65 70 75 80 Ser Arg Val Qu Ala Gu Asp Val Ay
M3l T ardtygenQyigidiblcambl Bl Satc8lid i olakg L SB tvHeedin Raid

g Thr Phe Gy Ay @y Thr Lys Val Gu lie Lys 100
apbgentipdipg grofesrlogemprisss atdgagtbthyee complomenariéy détsrmppne

<213> [ 15 7
e
cobtagidd) at 718as<t1 Zth& >sp%21f$ﬁ&2ibtelﬁﬁilfuﬁg k3sididsnforseqehens said

<400> 78 Me Met Arg Val Pro Ala G n Leu Leu Gy
ce@ml@ée@t%&dﬁtéﬂmﬂ% 188088 pPhe . Pro Gy Ala Arg Cys

253. An antigen binding molecule according to claim 252, wherein said
antigen binding molecule comprises the variable region of an antibody light or

heavy chain.

254. An antigen binding molecule according to claim 252, wherein said

antigen binding molecule is a chimeric or humanized, antibody.

255.  Anengineered Type II anti-CD20 antibody having increased ADCC as a
result of said engineering without substantial loss of ability to induce apoptosis of

target cells.

256. An engineered Type II anti-CD20 antibody according to claim 255,
wherein said antibody has been engineered to have an altered pattern of

glycosylation in the Fc region.

257. An engineered Type II anti-CD20 antibody according to claim 256,
wherein said altered glycosylation is an increase in the amount of bisected

complex oligosaccharides.

258. An engineered Type I anti-CD20 antibody according to claim 256,

wherein said altered glycosylation is a decrease in the amount of fucose residues.
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259.  An engineered Type II anti-CD20 antibody according to claim 255,

wherein said antibody has been engineered to have an altered amino acid

sequence in the Fc region.



